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REPLY TO 
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e Atomic Energy Commission and the 
istration during the early years of the 

Nation's atomic energy program. 

The Energy Technology Engineering Center performed testing of equipment, 
materials, and components for nuclear and energy related programs. These nuclear 
energy research and development programs began in  1946 and ended in 1995. 
Numerous buildings and land areas became radiologically contaminated as a result 
of facility operations and site activities. One such area that has been designated 
for cleanup under the ERP is Building T029. 

Building T029, the Radiation Measurements Facility (later called the Old Calibration 
Facility), was a steel frame structure with corrugated metal siding and roofing 
constructed in 1959. The facility was used for the storage and use of radioactive 
sources to  calibrate radiation detection instruments. All of  the sources were fully 
encapsulated and leaked tested a t  least every six months. The only known release 
incident occurred in March 1 9 6 4  when a radium-226 source was dropped in a 
below-grade source storage well. The plastic secondary encapsulation cracked and 
a small amount of radium contaminated the storage well. Results of radiation 
surveys conducted in 1 9 7 4  and 1 9 8 8  on Building T029, not including the storage 
well, concluded that no radiation levels were above background. 

All sources were removed from Building TO29 in 1974. The source storage well 
was removed and adjacent concrete flooring and underlying soil were disposed of. 



uests approval for release o his properly without radiological 
Rockwell International, in accordance with the closeout provisions of 
nd authorization to  remove this facility from the DOE/OAK real 
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The Office of Northweste as implemente a decontamination 
and decommissioning ETEC as part of the Envi nmental Restoration 
rogram. The object program is to identify a clean up or 
otherwise control sites where residual radioactive contamination remains 
from activities carried out under contract to AEC/ERDA during the early 
years of the Nation's atomic energy program. In September 1989, Building 029 
was formally designated by the Department of Energy (DOE). for cleanup. 

ETEC Building 029 was constructed in 1959 as a facility for calibration of 
radiation detection instruments. In 1964, release of radioactivity from a 
radium-226 sealed source caused localized contamination of the below-grade 
source storage well. Outside of this inaccessible area, radiation surveys 
performed in 1974 and 1988 showed that radiation levels in Building 029 
corresponded to normal background levels at ETEC. All sources were removed 
by 1974. Post-decontamination surveys completed in 1993 demonstrated, and 
DOE'S Oak1 and Operations Office has certified, that the decontamination 
project resulted in compliance with DOE decontamination criteria and 
standards establ i shed to .protect members of the general pub1 ic and occupants 
of the building. Further, future use of the property will result in no 
radiol ogical exposure above appl i cable radiol ogical guide1 ines to the 
general public or the building occupants. . 

A draft Federal Reqister Notice has been prepared as part of the docket and 
will also be transmitted to the Office of Federal Register for approval 
after we have received your concurrence on the docket. 
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DATE: 

TO: i ro 

emented a decontamination.and 

. from activities carried out to AEC/ERDA dur 
years of the Nation's atomic In September 
was formally designated f Energy (DOE) 
nvironmental Restoration. 

sETEC Building 029 was constructed in 1959 as a facility for calibration of 
radiation detection instruments. In 1964, release of radioactivity from a 
radi um-226 sealed source caused 1 ocal ized contamination of the be1 ow-grade 
source storage we1 1. A1 1 sources were removed by 1974. Outside the 
inaccessible area, radiation surveys performed in 1974 and 1988 showed that 
radi at i on 1 evel s in Bui 1 ding 029 corresponded to normal background 1 evel s at 
ETEC. Final radiol ogical and independent verification surveys completed in 
1993 demonstrated, and DOE'S Oak1 and Operations Office has certified, that 
the decontamination project resul Led in compliance with DOE decontamination 
criteria and standards established to protect members of the general publ ic 
and occupants of the building. Further, future use of the property without 
radiological restrictions. will result in no exposure above appl icable 
radiol ogical guide1 ines to the general publ ic and occupants of the building. 

This office is preparing the certification docket for the subject property 
and Building 028. The completed docket will be provided Lo the Oakland 
Operations Office for their use in preparation of similar dockets for future 
property releases. The Federal Resister Notice will be part of the docket. 
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REPLY TO 
A m  OF: 

ontaining the 
egister. 

ease forward the attached otice to the Federal Resister or pub1 i cation. 

stant Secretary 
Restoration 



Sincerely, 

ctfng Deputy Assistant Secretary 
for Envionmental Restoration 

Clara Barley 
DOE Federal Register Liaison 

Officer , 

Enclosure 



arried out for 

Commission and t esearch and Development Administration 

(AEC/ERDA) , predecessor agencies to DOE. A1 though DOE owns the 
1 

majority of the buildings and equipment, a subsidiary of Rockwell 

International , Rocketdyne, owned the 1 and. Roc 

recently been sold to Boeing North American Incorporated. 

I .  FOR FURTHER lNFORMATION CONTACT : 

I i 1 1  i ams , Program Manager 
i Off ice of Northwestern Area Programs 

Off ice of Environmental Restoration (EM-44) 
U.S. Department of Energy 
Washington, D.C. 20585 



ura 

C i s  comprised of  a number of  f a c i l i t i e s  and s t r u c t u r e s  l o c a t e d  wi th in  

Administrat ive Area 1V o f  t h e  Santa Susana F ie ld  Laboratory. The work 

performed f o r  DOE at. ETEC c o n s i s t e d  p r imar i ly  of t e s t i n g  of  equipment, 

materi  a1 s,  and components f o r  nuc lea r  and energy re1  a t e d  programs. These 

nuc lear  energy r e sea rch  and development programs, conducted by Atomics 

In te rna t iona l  under c o n t r a c t  t o  AEC/ERDA, began i n  1946. Several  bu i ld ings  

and 1 and a reas  became r a d i o l o g i c a l  l y  contaminated a s  a r e s u l t  o f  t a c i l  i ty 

opera t ions  and s i te  a c t i v i t i e s .  Building 029 is one ETEC a rea  t h a t  has been 

de'signated f o r  c leanup under t h e  DOE Environmental Res to ra t ion  Program. Other 

a reas  undergoing decontaminat ion w i l l  be r e l ea sed  a s  t hey  a r e  completed and 

a r e  v e r i f i e d  t o  meet e s t a b l  i shed  cleanup c r i t e r i a  and s t anda rds  f o r  r e l e a s e  

without r ad io log ica l  r e s t r i c t i o n s  a s  e s t a b l i s h e d  . in  DOE Order 5400.5. 



wi ces s 

with asphalt 

owever, the tile 

From 1959 to 1974, Building 029 as used as a facility for calibrating 

radiation detection instruments. In 1959 and in subsequent years, it was 

known as the "Radi at ion Measurements Faci 1 i ty" or the "01 d Cal i brat ion 

Facility." 

Ca1 i brat ion sources were housed within Building 029. .Radium-226, and later 

cesium-137, sources were housed inside a source storage well made from a 

12-inch diameter, 10-ft. long Schedule-20 galvanized pipe casing which was 

installed below grade. The sources were attached to nylon strings and were 

guided through three 1-inch diameter Pyrex tube thimbles within Schedule-40 



ead shielding < 

e sources were fully encapsulated, 1eaE-tested at least 

months in compliance with State of Cal ifornia Radiation Control Regulations, 

and subsequently removed from ui lding 029. Thus, apart- from one incident 

involving the dropping of a radium-226 capsule (described below), there is no 

known cause for radioactive contamination in the facility. 

Radioactivity was released from one of the radium-226 source capsules (Source 

No. 1) on March 23, 1964, when this source became detached from the nylon 

string and fell into the bottom of the source thimble. The 13-ft. fa11 

cracked the outer plastic encapsulation surrounding the inner capsule and 

released some loose radium-226. Re1 ease of radioactivity was primarily 

confined to the well and the source thimble. An ~ ~ r i l  1'0, 1964, report 

describing the incident, the subsequent recovery of the source, and the 

decontamination of the area outside the well is found in Reference 11, 

Appendix A, of the Final Decontamination and Radiological Survey report. 



. . 

Rockwe1 l/Rocketdyne performed dditional radiological survey in 1990. In 

1993, the Environmental Survey and ~i te Assessment Program of the Oak Ridge 

Institute for Science and Education performed an independent verification o f  

the decontamination work performed by Rockwel l/Rocketdyne in 1988. Post- 

decontqmination surveys have demonstrated that Building 029 is in compliance 

with DOE decontamination criteria and standards for release without 

' 
radiological restrictions. The State of Cal ifornia Department of Health 

Services has concurred that the proposed release guidelines provide adequate 

assurance for release without further radi 01 ogi cal restrictions. .In the event 

of property transfer, DOE intends to comply with applicable Federal, State, 

and 1 ocal requirements. 



i c a t i o n  docket w i l  

onday through F r i  

Pub l ic  Reading Room loca ted  i n  Room 1E-190 o f  t h e  F o r r e s t a l  Bu i l d ing ,  1000 

ashington, D.C. Copies o f  t h e  c e r t i f i c a t i o n  

docket w i l l  a lso  be a v a i l a b l e  a t  t he  f o l l o w i n g  loca t ions :  DOE Pub l i c  Document 

Room, U.S. Department o f  Energy,.Oakland Operations O f f i c e ,  t h e  Federal 

Bu i ld ing ,  1301 Clay Street ,  Oakland, C a l i f o r n i a ;  Ca1 i f o r n i a  S t a t e  Un ive rs i t y ,  

Northr idge, Urban Archives Center, O v i a t t  L ib rary ,  Room 4, 18111 Nordhoff ,  

Northr idge, Cal i f o r n i a ;  Simi Va l l ey  L ib rary ,  2629 Tapo anyon Road, Simi 

Val ley, C a l i f o r n i a ;  and t h e  P l a t t  Branch, Los Angeles P u b l i c  L i b r a r y ,  23600 

V i c t o r y  Boul evard, 

DOE has issued t h e  

Woodland H i l l s ,  C a l i f o r n i a .  

f o l l  owing statement o f  c e r t i f i c a t f  on: 



ove appl ieable guide1 i 

ublic qr site occupants. ccordingly, the property s ecified below 

i s  released from DOE'S Environmental estorati on Program. 

Property owned by Boeing North American Incorporated : 

Building 029, at the Energy Technology Engineering Center (situated in Area IV 

of the. Santa Susana Field Laboratory), located in a portion of Tract "An of 

Rancho Simi, in the County of Ventura, State of California, as per map 

recorded in Book 3, Page 7 of Miscellaneous Records of Ventura County. 
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SUBJECT 
estrictions at : 

TO 

s as required by 
and Orders, is consistent with other 
sion guide1 ines, an is protective of 
herefore, approval s granted to 
rth American Incorporated without 

radiological controls pursuant to DOE Order 5400.5, Chapter IV. This 
property should be removed from the DOE Real Property Inventory in 
accordance with 
DOE Order 4300. 

In accordance with DOE Order 5820.2A, Section V ,  the data package compiled 
for this project must be retained permanently in the Oakland Operations 
Office (OAK) files. 

We recommend that a letter be forwarded to Boeing North American 
Incorporated requiring prior DOE-OAK notification of any activity which 
could potentially recontaminate the subject property unti 1 final release of 

I the remaining ETEC properties has been completed. Please provide us with a 
copy of the letter, as well as the distribution list, for our files. 

Sally A. Robison, Ph.D. 
Director 
Office of Northwestern Area Programs 
Environmental Restoration 



inside a source storage well made h r n  
a 12-inch diameter, 10-A. long 
Schedule-20 galvanized pipe casing 
which was installed below grade. The 
sources were attached to nylon strings 
and were guided through three 1-inch 
diameter Pyrex tube 
Schedule-40 galvanized pipes which 
were embedded evenly within the 
casing, with concrete as embedment 
The encapsulated cobalt40 sources 
were housed separately in a 12-inch 
diameter pipe which extended 10 R 
below grade and 4 A. above grade, 
Above grade, the pipe was enclosed 
wi th  lead shielding and covered by a 77- 
inch square concrete rolling door. The 
neutron sources were housed in a 3 A. 
x 3 A. x 2 ft. deep pit, with a graphite 
neutron exposure block. 

All of the sources were fully 
encapsulated. leak-tested at least every 
six months in compliance with State of 
California Radiation Control 
Regulations, and subsequently removed 
from Building 029. Thus, apart fmm one 
incident involving the dropping of a 
radium226 capsule (described below), 
there is no known cause for radioactive 
contamination in the facility. 

Radioactivity was released from one 
of the radium-226 source capsules 
(Source No. 1) on March 23,1964, when 
this source became detached from the 
nylon string and fell into the bottom of 
the s o m e  thimble. The 13-A. fall 
cracked the outer plastic encapsulation 
surrounding the inner capsule and 
released some loose radium-226. 
Release of radioactivity was primarily 
confined to the well and the source 
thimble. An April 10.1964. report 
describing the incident, the subsequent 
recovery of the source, and the 
decontamination of the area outside the 
well is found in Reference 11, Appendix 
A. of the Final Decontamination and 
Radiological Survey report. 

In 1993, the Environmental Survey and 
Site Assessment Program of the Oak 
Ridge Institute for Science and 
Education performed an independent 
verification of the decontamination 
work performed by RockweW 
Rocketdyne in 1988. Post- 
decontamination surveys have 
demonstrated that Building 029 is in 
compliance with DOE decontaminrttion 
criteria and standards for release 
without radiological restrictions. The 
State of California Department of Health 
Services has concurred that the 
proposed release guidelines provide 
adequate assurance for release without 
further radiological restrictions. In the 
event of property transfer, DOE intends 
to comply with applicable Federal, 
State, and local requirements. 

No appreciable personnel radiation 
exposure was anticipated or 
encountered from decontamination 
activities for Building 029. 

Building 029 decommissioning costs 
were funded by Rockwell International 
and complete cost records are 
unavailable. 

The certification docket will be 
available for review between 9:00 a.m. 
and 4:00 p.m., Monday through Friday 
(except Federal holidays), in the U.S. 
DOE Public Reading Room located in 
Room I&-190 of the Forrestal Building, 
1000 Independence Avenue S.W., 
Washington, D.C. Copies of the 
certification docket will also be 
available at the following locations: 
DOE Public Document Room, U.S. 
Department of Energy, Oakland 
Operations Ofice, the Federal Building, 
1301 Clay Street, Oakland. CA; 
California State University, Northridge. 
Urban Archives Center, Oviatt Library, 
Room 4.18111 Nordhoff. Northridge. 
CA; Simi Valley Library, 2629 Tapo 
Canyon Road, Simi Valley, CA; and the 
Platt Branch. Los Angeles Public 

F'lw==. 
Property owned by Boeing North 

American Incorporated: 
Building 029. at the Iinergy 

Technology Engineering Center 
(situated in Area IV of the Santa Susana 
Field Laboratory), located in a portion of 
Tract "A" of Rancho Simi, in the 
County of Ventura, State of Calidornia, 
as per map recorded in Book 3, Page 7 
of Miscellanwus Records of Ventura 
County. 

Issued in Washington. D.C,on March 28. 
1997. 

Junes J. Fhm, 
Acting Deputy Assistant SeCmtary for 
Environmental Restomtion. 

Statement of Certification: Energy 
Technology Engineering Center, 
Building 029 

The U.S. Department of Energy. 
Oakland Operations Office, 
Environmental Restoration Division, has 
reviewed and analyzed ihe radiological 
data obtained following 
decontamination of the Energy 
Technology Engineering Center 
Building 029. Based on this analysis of 
all data collected, the Department of 
Energy (DOE) certifieg that thg following 
property is in compliance with DOE 
decontamination criteria and standards. 
This certification of compliance 
provides assurance that future use of the 
property will result in no radiological 
exposure above applicable guidelines 
established to protect members of the 
general public or site occupants. 



Accordingly, the property specified 
below is released &om DOE'S 
Environmental Restoration Program. 

Property owned by 
International Corporation: 

Building 029, at the Energy 
Technology Engineering Center, located 
in a portion of Tract "A1'of Rancho 
Simi, in the County of Ventura. State of 
California. as per map ~ o r d e d  in Book 
3, Page 7 of Miscellaneous Records of 
Ventura County. 

Certification: . 

Dated: January 23, 1997. 
Roger Liddte, 
Director. ERD. 
[Fl7 Doc 97-8936 Filed 4-7-97; 8:45 am] 

Federal Energy Regulatory 
Commlsslon 

[Dockat No. RW7-110-001] 

Black Marlin Plpellne Company; Notice 
of Comptlance Filing 

April 2,1997. 
Take notice that on March 31.1997, 

Black Marlin Pipeline Company (Black 
Marlin) tendered for filing as part of its 
E R C  Gas Tariff, fust Revised Volume 
No. I, the tariff sheets identified on 
attachment A to the filing. 

Black Marlin states that the instant 
filing is in compliance with the 
Commission's order issued March 4, 
1997 in Docket No. RP97-110-M)O 
(March 4 Order) and with Order No. 
58743 issued January 30,1997 in 
Docket No. RM9ti-1403. 

Black Marlin states that the instant 
f i h g  is to (i) make effective the changes 
to the General Terms and Conditions 
(GTC) of Black Marlin's Tariff which are 
necessary to implement Gas Industry 
Standards Board (GISB) standards 
which were approved on a pro forma 
basis in the March 4 Order and to 
comply with certain other changes 
required by the March 4 Order. (ii) 
incorporate the GISB data dictionary 
standards not previously incorporated 
by Black Marlin, and (iii) incorporate 
the GISB Electronic Delivery 
Mechanism (EDM) standards adopted by 
the Commission in Order No. 5874, all 
as required by the March 4 Order. 

In addition, in compliance with Order 
No. 587-B. Black Marlin states that it is 
filing a complete table showing for each 
GISB standard adopted by the 
Commission in Order Nos. 587 and 587- 
B, the complying tariff sheet. 

Any person desiring to protest said 
filing should file a protest with the 

Federal Energy Regulatory Commission, 
888 F i t  Street, NE. Washington,DC, 
20426, in accordance with the 
Commission's Rules and Regulations 
and Order No. 587. All such protests 
should be filed on or before April 21, 
1997. Protests will be considered by the 
Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Copies of this filing are 
on file with the Commission and are 
available for public inspection in the 
Public Reference Room. 
Lois D. Cashell, 
Secretary. 
[FR Doc. 97-8890 Filed 4-7-97; 8:45 am1 

DEPARTMENT OF ENERGY 

Federal Energy Regulatory 
Commission 

[Docket NO. ER97-1629-0001 

Boston Edlson Company; Notice of 
Flllng 

April 2.1997. 

Take notice that on March 18,1997, 
Boston Edison Company tendered for 
filing a Certificate of Concumnce in the 
above-referenced docket. 

Any person desiring to be heard or to 
protest said filing should file a motion 
to intervene or protest with the Federal 
Energy Regulatory Commission, 888 
First Street, NE., Washington, DC 20426, 
in accordance with Rules 211 and 214 
of the Commission's Rules of Practice 
and Procedure (18 CFR 385.211 and 18 
CFR 385.214). All such motions or 
protests should be filed on or before 
April 15, 1997. Protests will be 
considered by the Commission in 

DEPAR 

[Docket No. RP97402-000] 

CNG Transmission Corporation; Notice 
of Proposed Changes in FERC 
Tariff 

April 2.1997. 

Take notice that on March 31..1997, 
CNG Transmission Corporation (CNG), 
tendered for filing as part of its FERC 
Gas Tariff, Second Revised Volume NO. 
1, the following tariff sheets, with an 
effective date of May 1,1997: 
Twenty-Sixth Revised Sheet No. 32 
Twenty-Sixth Revised Sheet No. 33 

CNG states that the purpose of this 
filing is to submit Q\IG's quartedy 
revision of the Section 18.2.B. 
Surcharge, effective for the three-month 
period commencing May 1.1997. The 
charge for tha quarter ending A p d  30, 
1997 has been $0.0119 per M, as 
authorized by Commission order dated 
January 27, 1997 in Docket No. RP97- 
213. CNG's proposed Section 18.2.B. 
surcharge forthe next quarterky period 
is $0.0210 per Dt. The revised surcharge 
is designed to recover $127,460 in 
Stranded Account No. 858 Costs; which 
CNG incurred for the period of 
Decembir, 1996, through February. 
1997. 

CNG states that copies of this letter of 
transmittal and enclosures are being 
mailed to CNG's customers and 
interested state commissions. 

Any person desiring to be heard or to 
protest this filing should file a motion 
to intervene or protest with the Fedenl 
Energy Regulatory Commission, 888 
First Street. N.E.. Washington, DC. 
20426. in accordance with Sections 

determining the appropriate action to be 385.214 and 385.211 of the 
Commission's Rules and Regulations. j 

taken, but will not serve to make All such motions or protests must be protestants parties to the proceeding. filed in accordance with Section 
person wishing to become a party 154.210 of the Commission's 

1 

must file a motion to intervene. Copies ~ ~ ~ l ~ t i ~ ~ ~ .  btests will be *I I 
of this filing are on file with the by the Commission in determining the 
Commission and are available for public action to be taken, but will ? 
inspection. not serve to make protestants parties to 
~ois D. Cashell, the proceeding. Any person wishing to 
%cretary. become a party must file a motion to 
[FR Doc. 97-8884 Filed 4-7-97; 8.45 am] intervene. this f i lh  am on 

BILUNQ COOE 6717-414 
file with the Commission and am 
available for public inspection in the 
Public Reference Room. 
Lois D. Cashell, 
Secretary. 
[FR Doc. 97-8892 Filed 4-7-97; 8:45 am] 
BlLUNQ CODE 6717-014 





(REPLY TO 

ATTN OF: DOE Oakland erations Office(ERD) 

I am requesting the approval of the radiation site release criteria for the Energy 
Technology Engineering Center. The release criteria are a critical component in  
the DOE process for releasing facilities for unrestricted use. The California 
Department of Health Services has approved the site release criteria in a letter 
dated August 9 (see attachment 1 ). 

The proposed limits were developed in the following way: 

1 ) Annual exposure dose. Rocketdyne proposes to use a dose limit of 1 5  mremlyr 
t o  comply wi th  the 1 0 0  mrem plus ALARA as required by DOE 5400.5). This 
limit is also consistent wi th  the anticipated rules of the NRC and EPA. 

2) Ambient exposure rate. The proposed limit of 5yRlhr above natural background 
complies wi th  the limit of 2OpR/hr, plus ALARA, as stated in DOE Order 5400.5. 
This proposed limit is consistent wi th  NRC limits for Rocketdyne facilities at the 
Santa Susana Field Laboratory. This limit would be imposed for accessible, or 
potentially accessible, structures and land. 

3) Surface contamination. Surface contamination limits comply w i th  DOE Order 
5400.5 and specify the potential contaminants present in the Rocketdyne facilities. 

4) Generic Limits for Soil and Water. The generic limits for soil and water were 
established using the DOE pathway analysis code RESRAD. 



release criteria are inc 
iation of Facititi 

ues 

Laurence McEwen 
Acting Director 
Environmental 
Restoration Division 

Attachments 

cc: R. Liddle, ESO 
M. Lopez, ERD 
D. Williams,, EM-443 



SUBJECT S i tewi el ease of Facil i t i e s  Without Radio1 ogical Restriction' 

erat  i ons Office 

etdyne's proposed s i  tewide 1 i m i  t s  fo r  re1 ease of 
La Susana Field Laboratory (SSFL) without radiological 

restr ic t ion and are sat isf ied that  our previous concerns and comments have 
been addressed. 

The proposed limits are consistent with the Department of Energy (DOE) 
Order 5400.5 requirement fo r  a Total Effective Dose Equivalent l imit  of 100 
mrem/yr plus As low As Reasonably Achievable (ALARA) fo r  future occupants, 
the Nuclear Regulatory Commission proposed a radiological guideline of 15 
mrem/yr ALARA,  and the Environmental Protection Agency proposed a guideline 
of 15 mrem/yr for release of properties. 

Corrective actions taken by Rocketdyne for  the sampl ing and s t a t i s t i c a l  
approach t o  final survey data validation for  DOE projects are  now 
comparable t o  methodologies or standard practices used a t  other DOE s i t e s  
and  the requirements of Nuclear Regulatory Commission Nuclear Regulation 
(NUREG)/CR-5489 (Manual for Conducting Radiological Surveys in Support of 
License Termination). 

We also received a copy of the l e t t e r  from the California Department of 
Health Services stating concurrence with the proposed release guidelines 
and  t he  intent t o  incorporate these guidelines into Rocketdyne's California 
Radioactive Material License. 

Based upon the above information, the proposed sitewide release c r i t e r i a  
for  remediation of f a c i l i t i e s  a t  the SSFL are hereby approved fo r  use. 

I f  you have any questions, please cal l  Mr. Don Williams of my s t a f f  a t  
301-903-8173. 

7.&LfJ ~a y A .  b //&& son, P~ .D&& 

Director 4 
6 -  

Office of Northwestern Area Programs 
Envi ronmental Restoration 

@ Pnntod on recycled paper 



I' 
714/744 P STREET 
P.O. BOX 942732 
SACRAMENTO, CA 94234-7320 

96ETEC-DRF-0455 

August 9, 1996 

Ms. Majelle Lee, Program Manager 
Environmental Management 
Rocketdyne Division 
Rockwell International corporation 
P. 0 .  Box 7930 
Canoga Park, CA 91309-7930 

Subject: Authorized Sitewide Radiological Guidelines for Release 
of Unrestricted Use 

Dear Ms. Lee: 

This letter is to acknowledge the receipt of YO' 
28, 1996 requesting concurrence of the above 

ur letter dated June 
subject . The above 

mentioned letter and its attachments have been reviewed by the 
staff of this office. The Radiologic Health Branch (RHB) concurs 
that the proposed release guidelines provide adequate assurance for 
the release of the facilities and properties at Rocketdyne's Santa 
Susana Field Laboratory (SSFL) and DeSoto sites without further 
radiological restrictions. Your letter dated June 28, 1996 with 

. , attachments will be incorporated into Rocketdyne's California 

' 1  Radioactive Material License # 0015-70 upon receipt of a commitment 
i 
j 

letter signed by Mr. Phil Rutherford. 

4 If you have any questions concerning this matter, please feel free 
to call Mr. Stephen Hsu of this office at (916) 322-4797. 

Sincerely, 

~ekard Wong, Ph.D., Chief 
Radioactive Material Licensing Section 
Radiologic Health Branch 
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I . 
ABSTRACT 

r 

At several locations at the Santa Susana FieId Laborarory (SSFL), 
low levels of radioactive contamination in buildings and in soil have 
occurred and have been or will be cizmed up for eventual release fi 
use without radiological restrictions. For this purpose, a complete 
set of proposed guideline values for approval by DOE for DOE 
facilities at the SSFL has been developed, and are presented in this 
repon. The various categories of release guidelines include; 1) 
annual expected dose, 2) soil and water conceritration guidelines, 3 
surface contamination guideiines, and 4) ambient gamma exposure 
rate. The proposed guidelines were obtained from regulatory valuf 
where available. Where not available, for exarnpk for soil, 
guidelines were calculated by use of the DOE computer code, 
RESRAD. For these calcuIations, the proposed annual dose is 15 
mredyear, which is consistent with proposed EPA and NRC 
guidelines and ALARA principles. The radionuclide guidelines 
presented in this report are applicable to DOE-optioned facilities a~ 
land and other radiolo&al - areas. 

RCOERVED FOR PRQPR(E;TARV/LECAL NOTICES 



;cction 6,O: First paragraph revised and combined with second paragraph. 

.2, and 6.3: Words addcd to explain the sampling procedure. 
;pccificaliy, that sample locations arc biased towards areas of known higher 
:~idings, or areas of potential contamination. 
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se of this report is to develop a set o osed guideline values for 
ase without radiological restriction E facilities at the 

categories of release guidelines include; 1) annual expected dose, 2) soil and water concentration 
guidelines, 3) surface contamination guidelines, and 4) ambient gamma exposure rate. The 
guidelines presented in this report are for residual radioactivity above background. 'When 
feasible, the local background activity of the suspect radionuclides should be determined and 
these background values subtracted from the measured release survey data. 

The goal for these limits is to provide assurance that reasonable fixture uses of the property 
will not result in individual doses exceeding 15 millirem per year. This is consistent with current 
EPA and NRC guidance, and is supported by a generic cost-benefit analysis presented in 
Reference 2, 
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ecifies a base Total Effective Dose Equivalent (TEDE) limit of 
occupant of a remediated site. The Order also requires 

asonably Achievable (ALARA) principle to establish Authorized 
the base limit. Rocketdyne is proposing to apply a value o 
lation of derived limits for the cleanup of DOE sites at th 
guidance. A limit of 15 millirern per year (meidyear) is adopted 
ontribute small doses compared to natural background doses, 
00 mremlyear (Ref. 3). This limit is considered to be as low as 

reasonably achievable below the basic DOE dose limit of 100 mrendyear. The 15 mredyear 
value corresponds to a calculated increased lifetime cancer risk to a potential future user of the 
site of 3 x 

For any reasonable assigned cost per person-rem, further reduction of anticipated dose due 
to exposure to residual radioactivity at the site is difficult to justify. For example, the EPA 
proposed TEDE of 15 rnredyear was arrived at after extensive ALARA analysis of cleanup 
costs and benefits at sixteen "Reference Sites" representing a wide range of conditions found at 
contaminated sites throughout the United States. Their analyses assumed a residential use of the 
decontaminated sites, and their conclusions were that the 15 mrendyear limit represented the 
most effective value considering all the technical and socio-political issues involved. 

Furthermore, at the SSFL, conservative choices in the development, measurement, and 
interpretation of limits and final surveys provide a firm bias towards overestimation of the 
remaining risk. These include, 1) a conservative residential scenario for the pathway analyses, 2) 
use of calibration sources $at tend to underestimate the detector eEciency for the likely 
contaminants, and 3) both qualitative and quantitative tests that provide assurance that the 

I 
J decommissioned facility is suitable for release without radiological restrictions. 



concern at SSFL. 

For soil, a dose limit of 15 millirem er year is used. For consideration of radiological 
contamination in water, which may be collected from wells, sumps, below- rade seepage, or 
surface water, concentration guidelines were calculated fiom the Dose Conversion Factors 
(DCFs) in RESRAD, using the EPA limit of 4 rnillirem per year for ingested drinking water 
(Ref. S),  and the EPA assumed intake of water, 2 liters per day. These limits are more restrictive 
than those imposed on releases fiom operating facilities, as provided by DOE Order 5400.5 (Ref. 
I), NRC (Ref. 6), the State of California (Ref. 7), and EPA for uranium mines and mills (Ref. 8). 

3.1 Pathway Analysis 

Pathways analysis involves calculating the doses received by a person through several 
pathways: direct radiation exposure; inhalation of airborne radioactivity; drinking water 
containing radioactivity; eating foods that have accumulated radioactivity, through uptake of 
water with radioactivity fiom the soil, or with airborne radioactivity deposited on the foliage; and 
ingestion of small amounts of contaminated soil. I 

I 

The pathways analysis program RESRAD, now in Version 5.61, was developed in the late 
1980's for DOE by Argonne National Laboratory for the purpose of performing pathways 
analysis for a broad range of applications. Considerable flexibility is provided in the program for 
representing the site-specific conditions of exposure, to permit making the calculation as 
reasonable for the application as is possible. 

Four general types of use may be considered for land for the purpose of calculating dose, 
other than the obvious zero-dose case of non-use. These may be identified as the industrial 
scenario, the wilderness scenario (or recreational, such as a park or golf course), the residential 
scenario, and the family farm scenario. Within these general use scenarios, choices are made for 
occupancy time (indoors and outdoors), water use, and food sources. Further choices are made 
to represent the contamination situation, geology, and hydrology. The program comes with a 
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Ily conservative default values, and these may be changed as appropriate 
n terms of usage practices and physical conditions, 
he specific site. The default values and the values 
are listed in the output for each calculation, so de 

1 recorded. The printed results fiom the calculations d 
nmental Remediation (ER) library file. 

, on which family members spend 1 
Ils, eating vegetables and h i t  g r o w  on the land and irrigated with the 

lk, and fish on that land, is not a reasonable scenario for the 
site. Although commercial farming is practiced in low-lying valley and coastal areas west of the 
facility, the rugged nature and topography of the SSFL, combined with poor soil quality, would 

reclude a family farm activity on the site. Further, recent land use trends in the area 
have been to conversion of previous farming property to other non-farming uses. Thus, the 
industrial, wilderness, and residential scenarios are all perhaps equally probable for the future of 
the site, and should be the scenarios considered. 

3.2 Property Usage Scenarios 

The basic usage conditions (per year) modeled in these calculations, for each of the three 
realistic scenarios, are summarized in Table 1. A complete listing of all RESRAD input data, for 
the three scenarios, is given in Appendix A. Discussion on specific RESRAD input parameters 
is given below in Section 3.3 

Table 1. Property Usage Conditions for Three Realistic Scenarios 
-- 

I Industrial 
Occupancy, indoors (hourslyear) 
Occupancy, outdoors (hourslyear) 
Occupancy, off site (hourslyear) 
Drinking water (literslyear) 
Fruit, vegetables, grain (kglyear) 
Leafy vegetables (kglyear) 
Cover thickness (meters) 
Contamination area (m2) 
Contamination thickness (meters) 
Depth to water table (meters) 

Input Parameters 

Wilderness I Residential 1 

Default values provided in RESRAD are considered to be conservative estimates intended 
for use when no site-specific information is available. Users of the program are encouraged,. 
however, to use input data that most closely reflects actual conditions existing on their site. As 



r 

Occupancv Parameters: The default values for occupancy of a residence on an 

assuming 8,760 hours in a year, this translates into 4,380 hours spent indoors, 2,190 hours spent 
outdoors on the site, and 2,190 hours spent off site. For the industrial scenario, the 
corresponding percentages are assumed to be 20%, 4%, and 76% respectively. For the 
wilderness scenario, the corresponding percentages are 0%, lo%, and 90%. 

Shielding Factors: The annual dose estimates calculated by RESRAD from either direct 
exposure or by inhalation (dust) are functions of two "structural" shielding parameters and the 
fraction of time an individual is assumed to spend inside a structure built on the site. Both 
shielding factors range from 0 to 1, and may be changed by the user to more appropriately match 
actual site conditions. For inhalation, the RESRAD default is 0.4, and this value is assumed for 
the present evaluations. For direct gamma exposure, the RESRAD default is 0.7, which is a 
rather conservative estimate of gamma shielding by a structure. For the present calculations, this 
latter value was adjusted from the default, for both the industrial and residential scenarios, to 
account for local construction practice which dictate a minimum 4-inch (0.1 m) concrete slab 
under the structure. 

The gamma shielding factor used as input to RESRAD was calculated by modeling a I 
typical two-story residential structure, and a single story industrial structure using the computer 
code ~ i c r o ~ h i e l d ' .  MicroShield is a point-kernel gamma shielding code developed for IBM- 
compatible personal computers, based on the mainframe code ISOSHLD. For the residential - 
structure, a conservative lower bound footprint (area) value of 93 m2 (1,000 ft2) was assumed. 
For the industrial structure, a 186 m2 (2,000 fi2) area was assumed. A circular area was used 
G t h  MicroShield to obtain maximum code accuracy with minimum computational time. 

I MicroShield, Version 4.0, Grove Engineering, Inc., 152 15 Shady Grove Road, Suite 200, Rockville, MD 20850. 
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Screening calculations indicated n ifferences between the results for circular and 
square areas of the same volume. 

assumed to have a density of 1.5 g/cm2, and a 
ed for two vertical distances (1m for the 

ee radial distances (center, midpoint, and 
Id was the same as that used for the 

ncen~ation of 1 pCi/g for each isotope. Resulting 
0.1 to 1.5 MeV. A factor of 0.89 was 
tural wall composed of approximately 1 

window area of approximately 10% of the wall 
area. 

Effective gamma shielding factors obtained from the Microshield calculations are given in 
Appendix A. For the residential scenario (the most credible), it is assumed that 12 hours are 
spent inside the structure per day. :If it is further assumed that 8 of these hours are spent upstairs 
in a bedroom, 4 hours are spent downstairs in a family room, and that a person (on average) is 
located at the midpoint between the center and the edge of the structure, then the effective 
gamma shielding factor would be: (0.67)(0.61) + (0.33)(0.3 1) = 0.5 1. For the industrial . 

scenario, the value is 0.25, which is the shielding value at the midpoint location for the single 
story structure. 

Table 2. Gamma Shielding Factor Calculations 
for Typical SSFL Structure 

Radial Location 

Gamma Shielding Factor 

1st Floor I 2nd Floor 
Residential Structure (93 mL footprint, two story) 

0.57 
0.61 

0.71 

Center 

Midpointa 

perimeterb 

0.27 
0.3 1 

0.57 

Industrial Structure (186 m2 footprint, single story) 
- 
- 
- 

Center 

Midpointa 

perimeterb 

aMidpoint between the center and the perimeter of the structure 
b ~ d g e  of the stnicture. 

0.22 
0.25 

0.58 



e industrial and wilderness scenarios, it was assumed that no 
n from the site; thus, all wate ways were suppressed 

secondary pathway via plant ingestion. I dustrial case, bottled 
ince essentially all surface water at present is a result of the current industrial operations, no 

surface water would be available in the wilde ess scenario. It is also assumed that perhaps 1 % 
of the family fann h i t  consumption value might be collected from wild sources, thus, 0.14 
kglyear is used for these scenarios. 

Contaminated Zone Hydrology Data: The SSFL facility is located in the Sirni Hills in 
eastern Ventura County, California. The Simi Hills are in the northern part of the Transverse 
Range geomorphic province, and are composed primarily of exposures of the Upper Cretaceous 
Chatsworth Formation. This formation is a marine turbidite sequence of sandstone with 
interbedded siltstone/mudstone and minor conglomeratic lenses. The Chatsworth Formation is at 
least 1,800 m thick in locations east and north of the Facility. 

The principal geologic units at the SSFL are the Chatsworth Formation and the shallow 
alluvium which overlies the Chatsworth Formation in some parts of the Facility, notably in Area 
IV of the SSFL where the decommissioning and decontamination of nuclear sites is taking place. 
This layer is Quaternary alluvium consisting of mixtures of unconsolidated sand, silt, and clay, 
and would include the contaminated zone. Drill holes indicate that the layer may be as thick &6 
meters in some locations. 

The density of this alluvium layer is approximately 1.5 @m3. The total and effective 
porosity of the contaminated zone are assumed to be 0.43 and 0.20 based on the average of data' 
for sand, silt, and clay as given in the RESRAD manual. Precipitation at the facility is measured 
annually by a rain gauge located in the northeastern portion of the SSFL (Ventura County Rain 
Gauge Number 249). Based on measured data since 1959, the mean annual precipitation at the 
SSFL is approximately 18.6 inch, or 0.47 meters. In general, the majority of the precipitation 

-- occurs during the months of January through March. 
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: There are two groundwater systems at the SSFL: 1) a 
m and the underlying zones of weathered sandstone and 
w fracture systems; and 2) a deeper regional system in the 

ation. The shallow zone is discontinuous, with depths to groundwater 
For the present study, we assume that this shallow region 
ated zone, with an average depth to the water table of 
e saturated zone generally ranges fiom about 30 to 3, 

r 
ormation (rock) range from 

. For the shallow (alluvium) region, however, 
pumping rates are significantly lower, typically about 35 m3lyear. Further, in the shallow 
region, many wells would be dry for a good fraction of the year as the replenishment rate is 
generally low. Water table drop rates, therefore, would range up to 10 m as a result of on-site 
pumping. Without pumping, however, no data is available on any inherent lowering of the water 
table. For conservatism, therefore, the default value of 0.001 d y e a r  has been assumd. 

Radon Pathway: Two default values were modified for the radon pathway. The thickness 
of the foundation was set at 0.1 m (4 inches) to correspond to the gamma shielding calculations 
discussed above. Also, the depth below ground surface was also set at 0.1 m, as basement 
structures are not typical for the local area. 

3.4 Calculated Soil and Water Guidelines from RESRAD 

The guidelines calculated from the RESRAD code for various single radionuclides are 
listed in Table 3 for comparison of the three scenarios. Values for each of the scenarios were - 
determined from separate lU3SRAD calculation runs using the input parameters given in 
Appendix A. Water guideline values in Table 3 were calculated from the dose conversion factors 
used in R E S W  for ingestion, using an EPA value of 2 literdday total water consumption (per 
person) fiom the site, and an EPA dose limit of 4 mrernlyear (Ref. 5). 

For radionuclides specifically regulated by the EPA (and the State of California), the Safe 
Drinking Water Act (and CCR Title 22) limits were used. These are (in pCill): 

............................................................................. H-3 20,000 
Combined Ra-226 and Ra-228 .............................................. 5 
Sr-90 ...................................................................................... 8 

................. Gross alpha (not including radon and uranium) 15 
Gross beta ............................................................................ 50 
Uranium (U-234 t U-235 + U-238) ................................. .'..20 

For U-234, U-235, and U-238, DOE imposes the EPA regulations in 40 CFR 192 (and 
parts 190 and 440). Similarly, for Ra-226, Th-228 and Th-232, DOE imposes the limits in DOE 
Order 5400.5. 



Radionuclide 

CS-134 
CS-137 
Eu-1 52 
Eu- 1 54 
Fe-5 5 
H-3 
K-40 
Mn-54 
Na-22 
Ni-59 
Ni-63 
Pu-238 
Pu-239 
Pu-240 
Pu-24 1 
Pu-242 
Ra-226 
Sr-90 
Th-228 
Th-232 
U-234 
U-235 
U-238 . 

Industrial 
120 
10.9 
18.7 
51.9 
25.3 
23.0 

2,370,000 
129,000 

162 
34.4 
13.0 

1,390,000 
5 1 1,000 

140 
127 
127 

4,740 
133 

0.520 
370 
14.8 
7.94 
519 
163 
399 

ingestion 

Residential 
5.44 
1.94 
3.33 
9.20 
4.5 1 
4.1 1 

629,000 
3 1,900 
27.6 
6.1 1 
2.3 1 

15 1,000 
55,300 
37.2 
33.9 
33.9 
230 
35.5 
0.199 
36.0 
2.81 
1.53 
lo6 
32.1 
90.9 

dose 
EPA dose limit of 4 mrewear (see text). 

b For these radionuclides, the EPA Safe Drinking Water Act 
Title 22 limits should be used (see Table 4). 

a ter 
(pcin)a 

1 S O  
204 
74.7 
110 
845 
573 

9,020 
85,600~ 

294 
1,980 
476 

26,100 
9,490 
1.71 
1.55 
1.55 
79.9 
1.63 
4.12~ 
35.8b 
6.78 
2.01 
19.3~ 
20.5~ 
20.4~ 

conversion factors, assuming the 

or the State of California CCR 



Fe-55 
H-3 
K-40 
Mn-54 
Na-22 
Ni-59 
Ni-63 
Pu-23 8 
Pu-239 
Pu-240 
Pu-24 1 
Pu-242 
Ra-226 
Sr-90 
731-228 
Th-232 
U-234 
U-23 5 
U-238 
Gross alpha (not includ 
Gross beta 

'State of California Ma: 

3 1,900 
27.6 
6.1 1 
2.3 1 

15 1,000 
55,300 
37.2 
33.9 
33.9 
230 
35.5 

5" and 15" 
36.0 

5" and 15' 
5" and 15' 

3ob 
3ob 
35b 

5 radon and uranium) 

num Contaminant Leve 

total uranium 20a 

1 5a 
50a 

CCR Title 22 
b Generally more conservative NRC limits for uranium isotopes 
are proposed. 

C DOE Order 5400.5 limits are proposed (5 pCi/g averaged over 
first 15 cm of soil depth and 15 pCi/g averaged over 15 cm layers 
below the top 15 cm). 

Ref. 9). For radium and thorium, DOE Order 5400.5 limits are proposed (5 pCi/g averaged over 
first 15 cm of soil depth and 15 pCi/g averaged over 15 cm layers below the top 15 cm, see 
Ref. 1). Guidelines established from the residential use scenario are the most restrictive of the 
three scenarios considered. 





cilities 

Plutonium, Radium 
Thorium 
Uranium 
Mixed fission products 
Activation products 
Tritium 

As included in Table 5, Pu, Ra, U, Th, mixed fission products, and activation products, 
refer to those forms of radioactive material that comprise the residual activity at the SSFL. 
Plutonium is predominately Pu-239; Radium is Ra-226. It is assumed that thorium is sufficiently 
aged that all daughters are in equilibrium, Th-natural. Uranium will occur in depleted, normal, 
or enriched forms; U-233 is not present. Mixed fission products include Sr-90 and Cs-137 as 
components of the mixture. Possible activation products include Co-60, Fe-55, Mn-54, Eu-152, 
Eu-154, Al-26, and similar radionuclides. 

Tritium contamination limits are based on interim guidelines for removable surface 
contamination (Ref. 12). This level of removable contamination insures that any non-removable 
or volumetric contamination will not cause unacceptable exposures. 

These guidelines would be imposed for accessible (or potentially accessible) surfaces arid 
structures. 





onstrate the successful deconQmination of soil areas. 
a-sensitive and/or beta-sensitive detectors to 

identiQ any significant areas of residual contamination. Soil samples will be taken from 
ased on a 3x3 meter master g d. One sample will be taken fiom within a 1x1 meter 
n in each 3x3-meter section, ased either on the qualitative scan survey indications at 

the area of maximum readings or, if no noticeable readings were found, at the location most 
likely to have residual contamination, by the surveyor's judgment. This selection assures a 
reasonably uniform sampling of the ground areas, at a sample density of approximately 1 1 
samples per 100 rn2. 

Results from individual samples will be compared with the limit for hotspots of 9-m2 area, 
that is, 3.3 x the adopted concentration limit. Averages of adjacent samples, covering 100 m2, 
will be compared with the average limit. The overall average, assuming that the individual and 
100-m2 area averages satisfy the applicable limits, will be used for a RESRAD confirmatory 
calculation. This calculation will be performed to demonstrate that the maximum expected 
annual dose for the indicated reasonable use scenario for the facility does not exceed the 
proposed 15 mremfyear guideline value. 

For mixtures of radionuclides in soil, the "Sum of Fractions" rule is used. The sum of the 
ratios of concentration of each radionuclide to the corresponding guideline must not exceed 1. 
This value must be satisfied when samples are averaged over each 100-m2 region. For cases in 
which the relative concentrations are known or assumed, this method is used to generate 
combined radionuclide guidelines for each radionuclide in the mixture. 

The guidelines are not intended to be spot limits, and should not be applied to individual - 
measurements. If the specific sampling provides only (or fewer than) one measurement per 100- 
m2.area, each measurement becomes, by default, the "average" for that 1 00-m2 area, and the 
guidelines have the effect of acting as spot limits. In cases where an individual sample exceeds 
the guideline value, additional samples should be taken from within the same 100-m2 area, and 
used to define the average contamination in this area. 



of 1 rn2. For objects of less surface area, the average should be derived for each such object. The 
contamination level applies to an area of not more than 100 cm2. urfaces of facilities 

which are likely to be-contaminated, but are inaccessible for purposes of measurement, shall be 
presumed to be contaminated in excess of the applicable limits. 

Following a complete qualitative scan of the facility, quantitative surface contamination 
measurements will be made over a fraction of the structural surfaces, as determined by the 
designation of the area as affected or unaffected. Affected areas will be surveyed at a nominal 
fiaction of 11%. Unaffected areas will be surveyed at lesser fractions. Locations for the 
quantitative survey measurements will be based on a 3x3 meter master grid. One sample will be 
taken fiom within a 1x1 meter grid location in each 3x3-meter section, based either on the 
qualitative scan survey indications at the area of maximum readings or, if no noticeable readings 
were found, at the location most likely to have residual contamination, by the surveyor's 
judgment. Results fiom individual locations will be compared with the applicable limits. 

Total surface contamination is measured by use of detectors primarily or exclusively 
sensitive to alpha or beta-gamma radiation. After a qualitative survey of the surfaces of the 
entire subject area, quantitative measurements are made on 1-m2 areas selected uniformly 
throughout the area. These measurements are made with the detectors connected to a scaler set 
to accumulate counts for a 5-minute period. The detector is slowly scanned over the 1 -m2 grid 
location and the numerical result, after correction for background, count time, and detector 
efficiency, yields the 1-m2 average surface activity. These detectors are calibrated against Th- 
230 for alpha activity and Tc-99 for beta activity. The emission energies of these radionuclides - 
is generally less than those radionuclides found as contamination at SSFL. This results in an 
underestimate of the efficiency of the detectors for the actual contaminant radioactivity and 
hence an overestimate of the actual measurement. 

The amount of removable activity per 100 crn2 of surface area is determined by wiping an 
area of that size with dry filter or soft absorbent paper, applying moderate pressure, and 



easurements of the ambient g ovides a useful determination of 
etric radioactivity that may tected by surface measurements or 

sampling and analysis. For the purpose of demonstrating suitability for release, this 
measurement provides an additional test. 

The DOE established a limit of 20 pRhr above natural background for screening radium- 
contaminated property. The NRC has imposed a lO@/hr limit on the decommissioning of 
radioactive materials licensees, and a 5pR/hr limit on the decommissioning of research reactors. 
The 5 pR/hr limit above natural background is proposed for use at Rocketdyne. Because of the 
variability and differences in natural background, the limit of 5 pR/hr is about as low as can be 
reasonably implemented. 

Quantitative measurements of the ambient gamma exposure rate will be made over a 
fraction of the structural surfaces, as determined by the designation of the area as affected or 
unaffected. Affected areas will be sweyed  at a nominal fraction of 11%. Unaffected areas will 
be surveyed at lesser fractions. Locations for the quantitative survey measurements will be based 
on a 3x3-meter master grid. One measurement, covering one 1-m2 grid location, will be made at 
each grid location chosen for the surface contamination measurements. Results from individual 
locations will be compared with the applicable limits. 

At Rocketdyne, gamma exposure rate is generally measured by use of a 1x1 inch NaI(T1) 
detector/photomultiplier probe, connected to a scaler to provide objective numerical values. The 
detector is placed 1 meter above the local (ground or floor) surface. This instrument is calibrated 
by reference to a High Pressure Ion Chamber (HPIC) in a background area. 



- 
where x = average (arithmetic mean of measured values) 

s = observed sample standard deviation 
= tolerance factor calculated fiom the number of samples to achieve 

the desired sensitivity for the test 
TS and x are then compared with an authorized acceptance limit, U, to determine 

acceptance or other plans of action, including rejection of the area as contaminated and requiring 
further remediation. 

The sample mean and standard deviation are easily calculable quantities; the value of k, the 
tolerance factor, bears further discussion. Of the various criteria for selecting plans for 
acceptance sampling by variables, the most appropriate is the method of Lot Tolerance Percent 
Defective (LTPD), also referred to as the Rejectable Quality Level (RQL). The LTPD is defined 
as the poorest quality that should be accepted in an individual lot. Associated with the LTPD is a 
parameter referred to as consumer's risk (P), the risk of accepting a lot of quality equal to or 
poorer than the LTPD (or 10%). NRC Regulatory Guide 6.6 (Ref. 16) states that the value for 
the consumer's risk should be 0.10. Conventionally, the value assigned to the LTPD has been 
10%. 

The State of California, Department of Radiological Health Branch, has stated that the 
consumer's risk of acceptance (p) at 10% defective (LTPD) must be 0.1 (Ref. 17). For those 
choices of p and LTPD, K, = K2 = 1.282. The number of samples is n. Values of k for each 
sample size are calculated in accordance with the following equations: 

where k = tolerance factor, 



itional measurements: e test statistic (k + s) is greater that - 
x itself is less an U, independently resarnple and combine all measured values to determine 

s 5 = U for the combined set; if so, accept the area as clean. If not, the area is 
d must be remediated. v 

c) Rejection: f the test statistic (x + ks) is greater than the limit (U) and x > = U, the region 
is contaminated and must be remediated. 

Thus, based on sampling inspection, we are willing to accept the hypothesis that the proba- 
bility of accepting an area as not being contaminated which is, in fact, 10% or more 
contaminated is 0.10. Or in other words, the final survey acceptance criteria corresponds to 
assuring with 90% ~ o ~ d e n c e  that 90% of an area has residual contamination below 100% (a 
90/90/100 test) of the authorized limit. 
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Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Times for calculations (yr) 
Cover depth (m) 
Density of cover material (&m3) 
Cover depth erosion rate (m/yr) 
Density of contaminated zone (&m3) 
Contaminated zone erosion rate (mlyr) 
Contaminated zone total porosity 
Contaminated zone effective porosity 
Contaminated zone hydraulic conductivity (m/yr) 
Contaminated zone b parameter 
Humidity in air (g/cm3) 
Evapotranspiration coefficient 
Precipitation (m/yr) 
Irrigation (mlyr) 
Irrigation mode 
Runoff coefficient 
Watershed area for nearby stream or pond (m2) 
Accuracy for waterIsoiI computations 
Density of saturated zone (g/cm3) 
Saturated zone total porosity 
Saturated zone effective porosity 
Saturated zone hydraulic conductivity (m/yr) 
Saturated zone hydraulic gradient 
Saturated zone b parameter 
Water table drop rate (m/yr) 

I Well pump intake depth (m below water table) 

1.000E+O 1 
3.000E+O 1 
I .OOOE+02 
3.000E+02 
1.000E+03 
3.000E+03 
1 .OOOE+04 
0.000E+00 

not used 
not used 

1.5OOE+OO 
1.000E-03 
4.300E-01 
2.00OE-0 1 
3 .OOOE+O3 
5.300E-i-00 
8.00OE+OO 
5.000E-01 
4.7OOE-0 1 
2.000E-01 
overhead 
2.000E-0 1 
1 .OOOE+06 
1.000E-03 
lSOOE+OO 
4.300E-0 1 
2.000E-0 1 
3 .OOOE+O3 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+O 1 

Wilderness 

1 .500E+O 1 

3.000E+00 
1.000E+01 
3 .OOOE+O 1 
1.000E+02 
3.000E+02 
1.000E+03 
0.000E+00 
0.000E+00 
0.000E+00 
not used 
not used 

1.5OOE+OO 
1.000E-03 
4.3OOE-0 1 
2.000E-0 1 
3 .OOOE+03 
5.3OOE+OO 
8.0OOE+OO 
5.000E-01 
4.700E-0 1 
2.0OOE-01 
overhead 
2.OOOE-01 
1 .OOOE+06 
1.000E-03 
1.500E.tOO 
4.300E-01 
2.OOOE-01 
3 .OOOE+O3 
2.000E-02 
5.300E+00 
1.000E-03 
1.000E+O 1 

iesidential 

3.000E+00 
1.000E+O 1 
3 .OOOE+O 1 
1 .OOOE+02 
3 .OOOE+02 
1.000E+03 
3 .OOOE+03 
1.000E+04 
0.000E+00 

not used 
not used 

1.500E+00 
1 -000E-03 
4.3OOE-0 1 
2.000E-0 1 
3.000E+03 
5.3OOE+OO 
8.0OOE+OO 
5.000E-0 1 
4.700E-01. 
2.OOOE-0 1 
overhead 
2.000E-01 
1.000E+06 
1.000E-03 
1.500E+00 
4.3OOE-0 1 
2.000E-0 1 
3.000E+03 
2.000E-02 
5.30OE+OO 
1.000E-03 
1.000E+0 1 

Default 

!.000E+00 
1.000E+0 1 
3.00OE+O 1 
I .OOOE+02 
3.000E+02 
1.000E-i-03 
D.OOOE+OO 
D.OOOE+OO 
0.OOOE+OO 
1.500E+00 
1.000E-03 
1 SOOE-tOO 
1.000E-03 
4.000E-0 1 
2.000E-01 
1.000E+01 
5.300E-i-00 
8.0OOE+OO 
5.000E-0 1 
1.000E+00 
2.0OOE-0 1 
overhead 
2.000E-0 1 
1.000E+06 
1.000E-03 
1.500E+00 
4.000E-0 1 
2.000E-0 1 
1 .OOOE+02 
2.000E-02 
5.3OOE+OO 
1.000E-03 
1 .OOOE+O 1 



vlass loading for inhalation @/rn3) 
3ilution length for airborne dust, inhalation (rn) 

Shielding factor, inhalation 
Shielding factor, external gamma 
Fraction of time spent indoors 
Fraction of time spent outdoors (on site) 
Shape factor flag, external gamma 
Fruits, vegetables and grain consumption (kgtyr) 
Leafy vegetable consumption (kgtyr) 
Milk consumption (Ltyr) 
Meat and poultry consumption (kglyr) 
Fish consumption (kg/yr) 
Other seafood consumption (kgtyr) 
SoiI ingestion rate (g/yr) 
Drinking water intake (Ltyr) 
Contamination fraction of drinking water 
Contamination fraction of household water 
Contamination fraction of livestock water 
Contamination fraction of irrigation water 
Contamination fraction of aquatic food 
Contamination fraction of plant food 
Contamination fraction of meat 
Contamination fraction of milk 
Livestock fodder intake for meat (kg/day) 
Livestock fodder intake for milk (kg/day) 
Livestock water intake for meat (Ltday) . 
Livestock water intake for milk (Llday) 
Livestock soil intake (kg/day) 
Mass loading for foliar deposition (g/rn3) 
Depth of soil mixing layer (m) 
Depth of roots (m) 

S.400E+03 
2.000E-04 
3.000E+00 
3.000Et-0 1 
4.OOOE-0 1 
2.5OOE-0 1 
2.000E-0 1 
4.000E-02 
1.000E+o0 
1.600Et-00 
0.000E+00 
not used 
not used 
not used 
not used 

3.65OEM1 
not used 
not used 

1.000E+00 
not used 

1.000E+00 
not used 

-1 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
1.000E-04 
1.500E-01 
9.000E-0 1 

5.3OOE+OO 
3 .OOOE+03 
B.400E+03 
2.000E-04 
3.000E+00 
3.000E+O 1 
4.0OOE-0 1 
7.000E-0 1 
0.000E+00 
1.000E-0 1 
I .OOOE+00 
1.600E+00 
0.000E+00 

not used 
not used 
not used 
not used 

3.65OE+O 1 
not used 
not used 

0.000E+00 
0.000E+00 
1.000E+00 
not used 

- 1 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.000E-04 
1.500E-0 1 
9.000E-01 

3.000E+00 
3.000E+Ol 
4.000E-0 1 
5.1 OOE-0 1 
5.000E-0 1 
2.500E-0 1 
1.000E+00 
1.6OOE+O 1 
1,4OOE+OO 
not used 
not used 
not used 
not used 

3.6SOE+O I 
5.100E+02 
1.000E+00 
1.000E+00 
not used 

1.000E+00 
not used 

-I  
not used 
not used 
not used 
not used 
not used 
not used 
not used 

1.000E-04 
1 SOOE-01 
9.000E-0 1 



Fraction of grain in beef cattle feed 
Fraction of grain in milk cow feed 
Storage times of contaminated foodstuffs (days): 
Fruits, non-leafy vegetables, and grain 
Leafy vegetables 
Milk 
Meat and poultry 
Fish 
Crustacea and mollusks 
Well water 
Surface water 
Livestock fodder 

Thickness of building foundation (m) 
Bulk density of building foundation (glcm) 
Total porosity of the cover material 
Total porosity of the building foundation 
Volumetric water content of the cover material 
Volumetric water content of the foundation 
Diffkion coefficient for radon gas (mtsec): 

in cover material 
in foundation material 
in contaminated zone soil 

Radon vertical dimension of mixing (m) 
Average annual wind speed (mlsec) 
Average building air exchange rate (llhr) 
Height of the building (room) (m) 
Building interior area factor 
Building depth below ground surface (m) 
Emanating power of Rn-222 gas 
Emanating power of Rn-220 gas 

not used 
not used 
not used 

1.400E+O 1 
1.000E+00 
not used 
not used 
not used 
not used 

1.000E+00 
1.000E+00 
not used 

1 .OOOE-0 1 
2.400E+00 

not used 
1 .OOOE-0 1 
not used 

3.OOOE-02 

not used 
3.000E-07 
2.OOOE-06 
2.0OOE+OO 
2.0OOE+OO 
5.000E-0 1 
2.500E+00 
0.000E+00 
1.000E-0 1 
2.500E-0 1 
not used 

not used 
ot used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 

l.4OOE+O 1 
1.000E+00 
not used 
not used 
not used 
not used 

1.000E+00 
1.000E+00 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 
not used 

not used 
not used 

- not used 
not used 

1.4OOE+O 1 
1.000E+00 
not used 
not used 
not used 
not used 

1.000E+00 
1.000E+00 
not used 

1.000E-0 1 
2.4OOE+OO 

not used 
1 -000E-0 1 
not used 

3.000E-02 

not used 
3.000E-07 
2.000E-06 
2.000E+00 
2.0OOE+OO 
5.000E-0 1 
2.500E+00 
0.000E+00 
1.000E-0 1 
2.500E-0 1 
not used 





OAK R I D G E  INSTITUTE F O R  SCIENCE A N D  E D U C A T I O N  

ION 
ABORATORY, ROCKW 

The Environmental Survey and Site Assessment rogram (ESSAP) of the Oak Ridge Institute for Science 
and Education (ORISE) has conducted a Type A verification of Building TO29 which is located at the 
Santa Susana Field Laboratory (SSFL) in Canoga Park, California. The SSFL is operated by Rockwell 
International under contract to the Department of Energy (DOE). 

Building T029, formerly known as 6 t h  the Radiation Measurements Facility and the Old Calibration 
Facility, is located on 10th Street in the western portion of the SSFL (Figure 1). The building measures 
12 m x 6 m (40 ft x 20 ft) and formerly housed a radium-226 (Ra-226) storage well and a cobalt40 (Co- 
60) source cell. On March 23, 1964, a Ra-226 source developed a leak after being dropped into the 
storage well. The limited contamination outside of the well was remediated at that time and operations 
resumed. In 1974, decommissioning was initiated by removal of all radioactive source materials from 
the building. The building was then used as a storage facility for waste alkali metals until 1988 when 
a survey identified residual alpha contamination on interior portions of the well, and additional 
remediation was performed. The remedial actions within the building included removal of the storage 
well and associated concrete flooring and underlying soils. The Co-60 source cell was also removed. 
The area was then resurveyed and restored. The results of Rockwell's post-remedial action survey 
indicated that the facility met all applicable guidelines for release without radiological restrictions. The 
building is currently used for the storage of RCRA hazardous wastes. 

It is the policy of the DOE to perform independent verifications of remedial actions conducted at DOE 
owned facilities, and ORISE has been designated as the organization responsible for this task at the SSFL. 

ESSAP reviewed the decontamination and radiological survey report and supporting documentation 
prepared by Rockwell and provided the DOE with comments suggested for incorporation into future 
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ideline for exposure rat ckwell has elected to 
onservative value of 5 

e exposure rate data presented by Rockwell met the more restrictive value and satisfies the DOE 
guideline. Although the decommissioning report did not provide residual surface activity levels for 
affected portions of the building, past surveillance surveys, conducted by Rockwell, did not identify any 
direct radiation levels in excess of ambient background. ESSAP also performed scans of the floor 
surfaces contiguous with the source well's former location using ZnS detectors coupled to ratemeter- 
scalers. The surface scans did not identify any locations of elevated direct radiation. 

It is ESSAYS opinion that Building TO29 at the Santa Susana Field Laboratory satisfies the requirements 
for release without radiological restrictions. This opinion is based on the limited area affected by the Ra- 
226 leak, the methods employed to remediate the affected area, and the results of the post-remedial action 
surveys. 

Please do not hesitate to contact either Michele Landis at (615) 576-2908 or myself at (615) 576-5073 
should you have any questions. 

Timothy J.  %tks  
Environmental Project Leader 
Environmental Survey and 

Site Assessment Program 

cc: D. McKenzie, DOEIHQ 
D. Williams, DOEIHQ 
R. Liddle, DOEISAN 
J. Berger, ORlSE 
J. Beck, ONSE 
M. Landis, ORISE 
File1357 
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FIGURE 1: Plot Plan of Sonta Susana Field Lab Area 4 - Location of Building TO29 











a- ail ....................................... 
............ cavation 

Photograph of Disasse 
............................................................. Disposal 24 

Schematic of Ra-22b Source Storage 11 Showing Locations from 
Samples were taken for Analysis ......................................... 28 
nterior of Building TO29 Following estoration ............................. 30 



Figure 1-4 is a plot plan o f t  ortion of SSFL (known as "Area IV") where 
Building TO29 is located. As shown in this figure, access to TO29 is by way of 10th Street, which 
intersects ""6Ttreet just southwest of building T064. An asphalt roadway (1 0th Street) runs 
,right up to the facility. A portion of the roadway is fenced in as part of the facility. Figure 1-5 is 
an old photograph of TO29 and the surrounding area, looking south-southwest. Figure 1-6 
shows the entrance gate on 10th Street and the west wall of T029, and Figure 1-7 shows a close- 
up view from the south. 

UILDING CHARACTERISTICS 

Constructed in 1959, as an open bay facility, TO29 is a Butler-type building with a steel 
frame and corrugated metal siding and roofing. The building is 20 ft x 40 ft with a 12-ft eave 
height. It is a single room with no office, support laboratory, rest room areas, or installed air con- 
ditioners. The ceilings and walls are insulated with 1-in. thick fiberglass mat. The floors were 
originally tiled with asphalt tile, the tiles were subsequently removed, and the floor is now a bare 
concrete slab. - 

1.3 FACILITY OPERATING IIISTORY 

From 1959 to 1974, Building TO29 was used as a facility for calibrating radiation detection 
instruments. In 1959, and in subsequent years, it was called the Radiation Measurements Facility 
and the Old Calibration Facility, respectively. The plot plan shows locations within the building 
where the calibration sources were housed. Table 1 lists the calibration sources used in the facili- 
ty, their source strengths and the source calibration dates. Of these, the three Ra-226, and later 
the two Cs-137 sources were housed inside a source storage well made from a 12-in. diameter, 
10 ft long, Schedule-20 galvanized pipe casing which was installed below grade. Figure 1-9 
shows details of the Ra-226 source storage well. The sources wer4 attached to nylon strings and 
were guided through I-in. diameter pyrex tube thimbles within coixia~,  Schedule-40 galvanized 
pipes which were evenly spaced within the casing and embedded in concrete. The three 
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~ i g u r e  1-1. Map of Los Angeles Area 



Figure 1-2. Map of Neighboring SSFL Communities 
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Figure 1-3. USGS Topographic ~ a l ;  of Portions of Calabasas Quadrangle; 
Hottom Left Area Corresponds to SSFL 



Figure 1-4. SSFL Layout Showing the ]Location of Building TO29 



NO.: 029- 1 
Page: 9 
Date: 3/28/96 

Figure 1-5. Photograph of TO29 Looking South Southwest 



Figure 1-6. Entrance Gate to Building T029, From the West 
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Figure 1-7. Building TO29 View From the South (close-up) 
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Figure 1-8. Plot Plan of the Radiation Measurements Facility, 



I 
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Figure 1-9. Ra-226 Source Storage Well Detail 



(3) Ra-226 
(4) co-60 
(5) PoBe 
(6) PuBe 
(7) cs- 1 37 
(8) CS- 1 37 

4.8 
132 
930 

Unknown 
Unknown 
Unknown 

5310 
5260 

September 1963 
September 1963 

*Date source strength was measured. 

All of the sources were fully encapsulated, were leak-tested at least every six months in 
compliance with State of California Radiation Control Regulations, and subsequently removed 
from T029. The only known cause for radioactive contamination in the facility was one incident 
involving the dropping of a Ra-226 capsule (described below). 

Radioactivity was released from one of the Ra-226 source capsules (Source No. 1) on 
March 23, 1964, when this source became detached from the nylon string and fell into the bot- 
tom of the source thimble. The 13-ft fall cracked the outer plastic encapsulation surrounding the 
inner capsule and released some loose Ra-226. Release of radioactivity was primarily confined 
to the well and the source thimble. An April 10, 1964, report describing the incident, the iubse- 

. quent recovery of the source, and the decontamination of the area outside the well is found in 
Ref. 5, Appendix A. 

Operation of the facility continued by replacing all the Ra-226 sources with two Cs-137 
sources. On November 20, 1970, the 4.6 Ci Cs-137 source dropped 10 i t  to the bottom of the 
well. No contamination release occurred. When all sources were removed from TO29 in 1974, a 
radiation survey was performed which showed that the facility was radiologically clean except 
for the interior of the RA-226 storage well (Ref. 5). 

All operations in Building TO29 with radioactive materials had been in support of DOE's 
and its predecessor agency programs. The iacility was transferred to the DOE's Energy Technol- 
ogy Engineering Center (ETEC) operating contract in September 1989. 





QRMED. To further reduce contamination to levels that are as low as rea- 
sonably achievable, the Ra-226 source storage well was excavated along with the Ra-226 source 
holder and both were disposed of as low-level radioactive waste. At the same time, the housing 
used for the Co-60 source was also demolished and the resulting uncontaminated debris was dis- 
posed of as nonradioactive waste. In addition, the exhaust system outside the building was re- 
moved, surveyed and determined to be clean for reuse. Soil samples collected during these op- 
erations were analyzed for radioactivity and showed no activity above background. The exca- 
vated area was then refilled. 

STATUS. Building TO29 currently stores nonradioactive hazardous materials (principally 
metallic sodium and NaK) prior to their planned disposal. 

LUSION. Based on results of the comprehensive 1988 radiation survey and the 
subsequent work described here, radiation and contamination levels in Building TO29 meet ac- 
ceptable limits and hence the facility may be released for unrestricted use. + 



quent disposal. 

Following temporary removal of the material stored inside the building, a rectangular area 
of the floor surrounding the Ra-226 source storage well was excavated (see Figure 4-1) using 
concrete saws and jack-hammers. A back-hoe was used to dredge the soil from the cut-up area. 
A vacuum cleaner was then used to remove soil in the immediate vicinity of the 12-in.-diameter 

I casing. Removal of the soil in this manner loosened the casing from the soil, with its inner con- 
tents of contaminated source thimble tubes (shown previously in Figure 1-9) still intact. A sling 
was attached to the casing and a fork-lift was used to move it to the floor where it was covered 
with plastic bags, tagged as radioactive material and transported to the Radioactive Material Dis- 
posal Facility (RMDF) at the SSFL. Figure 4-2 shows a photograph of the casing upon its arrival 
at the RMDF. A photograph of the excavated area of the well after removing the casing is shown 

i in Figure 4-3. The Co-60 source cell and the pit where the PuBe and PoBe sources were former- 
ly located are seen to the right and left side of the excavation respectively. .- 

I! 
I 
8 - 4.3 REMOVAL OF OTHER ITEMS 

The Co-60 source cell was demolished, and its storage well was excavated partially to a 
depth of approximately 2 ft below grade in the same manner as the Ra-226 source storage well. 
Although, as noted previously, there was no contamination present in this location, the Co-60 
structure was eliminated to an extent that provides an obstruction-free floor-space for future 
storage of nonradioactive materials. Routine smear surveys were performed at this location and 
the pit area to assure absence of contamination. Figures 4-4 and 4-5 show photographs taken 
during demolition of the Co-60 source cell and its storage well. The facility's exhaust blower 
was also removed. 



1 

Figure 4-1. Ra-226 Source Well Floor Area (Shaded) Marked Up for Excavation 



I Figure 4-2. Photograph of Ra-226 Source Storage Well Upon Transfer to RMDF 
from TO29 (front-most from fence) 



Figure 4-3. Photograph of Excavated Area of Ra-226 Source Storage Well in T029; 
Square Pit on Far Left at Floor Level is Former Location of PuBe, PoBe Sources. 

Former Co-60 Source Cell Block is to the Far Right 
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Figure 4 4 .  Co-60 Source Cell After Demolition of Surrounding Concrete 



Figure 4-5. Photograph of C0-60 Source Cell Area in TO29 After Partial ' 
Removal of Source Cell 
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outine smear survey data on the 0 source well components such as t 
the removed and retained ortions of the source well showed no activity above b 
hence these items were disposed of as normal industrial waste; the lead shielding surrounding the 
source well was sold as scrap. 

Routine smear survey of the exhaust blowers also showed no activity above background. 
These items were deemed reusable and hence were sent for refurbishment. 

The survey data for all of the above items are maintained in the facility decommissioning 
file (Ref. 5, Appendix B). 

4.5 SOIL ANALYSES 

I , 4.5.1 Soil Samples for Analysis 

Soil samples were collected to determine if any Ra-226 (or Cs-137) isotopes had migrated 
I - from the source storage well casing into the adjacent soil and the extent of any such contamina- 

. tion. Four samples were collected in masses ranging from 227 g to 948 g for spectrometric anal- 
I ; yses. The samples were collected from dirt adhering to the excavated source well casing (sample 
I No. 1 and No. 3), the excavated pit (sample No. 2) and the excavated dirt pile (sample No. 4). As 

shown in Figure 4-7, sample No. 1 was from the side of the source well casing, while samples 
No. 2 and No. 3 were from its bottom. Sample No. 4, not shown in Figure 4-6, was a random 
sample taken from the excavated dirt pile. 

Soil samples in the mass range of about 500 to 900 g are required for gamma spectrometric 
analysis using the standard Marinelli beaker (see Se~tion 4.5.2 below) and three of the four sam- 
ples had this desirable mass. However, one sample (sample No. 2 soil adhering to the bottom of 
the casing) weighed only 227 g which corresponded to all the dirt that was adhering to this area. 



Figure 4-6. Photograph of Disassembled Ra-226 Source Well 
Casing in Preparation for Disposal 
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collected were dried in an ove and large chunks of rock were removed. 
0-ml volume) was ith the soil sample, weighed and counted 

CA is programmable; for any unknown sample, it will calculate the activity in pCi 
of any isotope it identifies corresponding to the associate library. Typically, the instrument is 
used to measure U-238, U-235, Th-232, and their daughter products, K-40, Cs-137, Co-60, 
and Eu-152. Ra-226 (U-238 daughter) activity as well as the activities of its daughters (e-g., 
Pb-214 and Bi-214) are also measured. The MCA-calculated Ra-226 activity (and its daugh- 
ters) includes the Ra-226 daughter from naturally occurring U-238 and any postulated Ra-226 
that may have migrated from the source well. 

A correction to the MCA-calculated activity is required because of the peak overlap at 
185-1 86 keV from Ra-226 and U-235. Assuming that Ra-226 is in equilibrium with U-238 and 
that U-235 is 0.7% by weight of -238, it can be shown that the true Ra-226 activity is equal to 
the MCA-calculated activity multiplied by 0.5525. The stated assumption and the correction fac- 
tor are valid because no enriched uranium was ever used at the facility. 

Results from analysis of the soil samples in the above manner are presented in the next 
section. A statistical treatment of the type provided in the 1988 survey was not performed be- 
cause of the narrow scope of this effort (namely removal of a relatively small contaminated item 
from an inaccessible area) and because of the limited number of samples. 

4.5.3 Results and Discussion 

MCA-calculated activities of selected radionuclides obtained from the gamma spectrome- 
try of the soil samples are presented in Table 2 (Table 5 of Ref. 5). All valued reported are con- 
centrations in units of picocuries per gram (pCi/g). Concentration of ~a-226'and Cs-137 are re- 
ported because these are the suspect isotopes that could have migrated from the sources housed 



Table 2. Results of Soil Sample 

Sample 
No. 

Disposed 

Sample Soil Sample Weight Location 
(€9 

Sidc of casing 1 938 

Bottom of 

of as radioactive waste 

Excavated din 1 920 1 ND I ND 1 23.1 1 0.28 1 0.40 1 Disposed of as ordin 

Rcmaindcr 

excavation 

Background 

SSFL soil 
average t 

Acceptance > 15 crn bclow 
Limit (DOE) surfncc ! 

oil in excavated area 

For comparison. Analyzed by 
U.S. Testing Company (Rich- 
land) for Groundwater Re- 
sources Consultants, Inc. 
(Ref. 9) 

Criterion from Table 2 (foot- 
note**) of this report 

ND: Not dctcctcd 
NM: Not mcasurcd 
*Daughter products of Ra-226 



lar comparison, but its activity, as a 

26 could be the reason for the relatively low con 
eivable that a material with lower activity of Ra- 

U-238, its parent) than normal soil (e.g., construction sand) was mixed with the soil during 
installation of the source storage well resulting in Ra-226 concentrations which are lower than 
the background for SSFL. The results, nevertheless, show no contribution to the activities of 
Ra-226, its daughters, or Cs-137, that could have migrated from the source storage well. 

The data shown in Table 2 with respect to sample No. 3 warrant some discussion. This 
sample shows a value of 4.1 pCi/g of Ra-226. Data from this sample for the other radionuclides 
are also not consistent with corresponding data for the other samples or with respect to the back- 
ground data. This sample is of a lower mass value than that required for performing MCA analy- 
sis, and spurious data of this nature have been found in soil samples of low mass analyzed in oth- 
er facility decontamination projects. However, for the present purpose, even if this value of 4. I 

I 
pCi/g is considered valid, it is still well below the 15 pCi/g DOE limit for Ra-226 for release of 

I . the facility "without radiological restrictions" (Ref. 2). The 15 pCi/g limit is also the remedial 
1 

action standard used by regulatory agencies (for example, the U.S. Environmental Protection 
i , Agency and the Nuclear Regulatory Commission) for release with respect to "unrestricted use." 

As shown in Figure 4-7, samples 2 and 3 were taken from locations that are immediately 
adjacent to each other. Thus, barring a highly localized spot (location of sample No. 3) to which 
the Ra-226 migrated, it would be reasonable to assume that Ra-226 activities would be the same 
for the two samples. If the migration of the Ra-226 was indeed localized, then it was contained 
in the 227 g of soil already removed from the facility, and hence, is of no future consequence. 
Given the consistency of the data from sample No. 2 with respect to samples No. 1 and No. 4, 
however, it is appropriate to conclude that the Ra-226 data for sample No. 3 is spurious, and that 
there is no actual Ra-226 in that location. 



@ Banom of Excavation 

Figure 4-7. Schematic of Ra-22b Source Storage Well Showing 
Locations from where Soil Samples were taken for Analysis 
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Figure 4-8. I~~ter ior  of Building TO29 Following 
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ERFORMED. To further reduce contamination to levels that are as low as 
reasonably achievable, the Ra-226 source storage well was excavated along with the 
Ra-226 source holder and both were disposed of as low-level radioactive waste. At the 
same time, the housing used for the Co-60 source was also demolished and the resulting 
uncontaminated debris was disposed of as nonradioactive waste. In addition, the exhaust 
system outside the building was removed, surveyed and determined to be clean for reuse. 
Soil samples collected during these operations were analyzed for radioactivity and showed 
no activity above background. The excavated area was then refilled. 

STATUS. Building TO29 currently stores nonradioactive hazardous materials (princi- 
pally metallic sodium and NaK) prior to their planned disposal. 

CONCLUSION. Based on results of the comprehensive 1988 radiation survey and 
the subsequent work described here, radiation and contamination levels in Building TO29 
do not exceed acceptable limits and hence the facility may be released for unrestricted 
use. 
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s organized as follo iscussion of the facility, includ- 

ing its location and operational history, is pr tion 2. A detailed summary of 
the formal radiation survey performed in 1988 is provided in Section 3. The D&D efforts 
and the follovv-up radiation survey data are described in Section 4. Conclusions are pres- 
ented in Section 5. A list of items of record obtained during the D&D and the surveys, 
which are archived at Rockwell, are appended to this report. 



gure 2. Figure 3 shows 

location of Building T029. Using USGS terminology, the current USGS location descrip- 

tion for Building TO29 is: Township N; Range R17W; and, Section 30, Calabasas Quad- 
rangle. 

Figure 4 is a plot plan of the western portion of SSFL (known as "Area W )  where 
Building TO29 is located. As shown in this figure, access to TO29 is by way of 10th Street, 
which intersects "G" Street just southwest of building T064. An asphalt concrete roadway 
(10th Street) runs right up to the facility. A portion of the roadway is fenced in as part of 
the facility. Figure 5 is an old photograph of TO29 and the surrounding area, looking 
south-southwest. Figure 6 shows the entrance gate on 10th Street and the west wall of 
T029, and Figure 7 shows a close-up view from the south. 

2.2 BUILDING CHARACTER1 STICS 

Constructed in 1959, as an open bay facility, TO29 is a Butler-type building with a 
steel frame, and corrugated metal siding and roofing. The building is 20 ft x 40 ft with a 
12-ft eave height. It is a single room with no office, support laboratory, rest room areas 
or installed air conditioners. The ceilings and walls are insulated with 1-in. thick fiber- 
glass mat. The floors were originally tiled with asphalt tile. The floor is now a bare con- 
crete slab. Ventilation is provided by an exhaust blower, with the facility air exhausting 

through two HEPA filters. Figure 8 is a plot plan of T029. 

2.3 FACILITY OPERATING HISTORY 

From 1959 to 1974, Building TO29 was used as a facility for calibrating radiation 
detection instruments. In 1959 and in subsequent years it was called the Radiation Mea- 

surements Facility and the Old Calibration Facility, respectively. The plot plan shows 
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Figure 2. Map of Neighboring SSFL Communities 
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he sources wer lly encapsulate ere leak-tested at least every six 
months in compliance with e of California Radiation Control Regulations, and subse- 

ntly removed om T029. Thus, apart from ne incident involving the dropping of a 
-226 capsuIe (described below), there is no own cause for radioactive contamination 

in the facility. 

Radioactivity was released from one of the Ra-226 source capsules (Source No. 1) 

on March 23, 1964 when this source became detached from the nylon string and fell into 
the bottom of the source thimble. The 1 3 4  fall cracked the outer plastic encapsulation 

Table 1. Calibration Sources Used at TO29 

Source I Source Strength (mCi) 

(1) Ra-226 

(2) Ra-226 

(3) Ra-226 

(4)' CO-60 
(5) PoBe 
(6) PuBe 
(7) CS-137 

(8) CS-137 

24.8 

132 

930 

Unknown 
Unknown 
Unknown 
531 0 

5260 

Date* 

September 1963 

September 1963 

*Date Source Strength was measured 



Figure 9. Ra-226 Source Storage Well Detail 



een in support of 
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IATION SURVEYS 

Partial decommissioning of TO29 was accomplished in April 1974 when all radioac- 
tive sealed sources were removed and transferred to another facility. Subsequently, TO29 
was redesignated as a nonradioactive hazardous waste storage facility for the storage of 
excess alkali metals and components containing alkali metals. 

In 1985, building TO29 was included in an overall survey plan for SSFL facilities 
(Ref. 1). A purpose of the survey plan is to inspect the facilities for residual radioactive 
contamination and recommend remedial actions. 

In accordance with the plan described in Ref. 1, the interior of building T029, its 
surrounding areas, and the entrance roadway were surveyed in 1988 for gamma-emitting 
contamination. The Ra-226 source storage well was also surveyed for alpha contamina- 
tion, with the source thimble in a raised position. The survey methods, results, and analy- 
ses are described in Ref. 2. A summary of this 1988 survey follows in Section 3. 

The 1988 survey (Ref. 2) concluded that no residual contamination existed on the 
TO29 floor surface or the surrounding area. The survey report also concluded that some 
alpha contamination existed on the source thimble and recommended further investiga- 
tion, decontamination, and disposition of the well. 

Accordingly, in the present effort, the source storage well was excavated and other 

equipment was removed using controlled procedures. The Ra-226 source storage well 



ear surveys and soil activity 
affected areas 



this section. 

The interior of 029, the surroundin area, and entrance roadway were 
surveyed for gamma-emitting contamination. The Ra-226 source well was surveyed for 
alpha contamination by raising the source thimble from the bottom of the well. An area 
south of TO29 which was used in the early 1960s for storing barrels was also surveyed for 
indications of residual radioactive material. For purposes of comparison, natural back- 
ground radiation data were also taken at about the same time at the three following 
SSFL locations where no radioactive materials were ever used, handled, or stored: Build- 
ing 309 area, Well No. 13 Road (Dirt), and ncinerator Road (Dirt). 

3 

3 3  SURVEY METHOD 

t 

I 3.3.1 Criteria and Their Implementation 
i 

Acceptable contamination limits and gamma exposure rates for unrestricted use of a 
I 
, decommissioned facility are prescribed in Department of Energy (DOE) guidelines (Ref. 

3), the Nuclear Regulatory Commission's (NRC) Regulatory Guide 1.86, NRC license 
SNM-21, and other references. Table 2 shows the composite of conservative limits derived 
from these references and adopted by Rocketdyne. Of these, the ambient gamma expo- 
sure rate criterion (5 pR/h above background) was first applied at SSFL during the de- 
commissioning of the NRC-licensed L-85 reactor. Three specific "action levels" were 



oil activity concentration*+ pha: 21 pCi/g 
(for depth 5 15 crn 
below surface) 

(for depth > 15 cm 
below surface) 

c) Beta: 100 pCi/g 

* Although DOE Guide (Ref. 3) recommends a value of 20 pR/h above background 
for gamma exposure rate, the NRC Dismantling Order for the L-85 reactor de- 
commissioning (Ref. 4) required 5 pR/h above background. For conservatism, 5 
,uR/h above background is used at Rocketdyne to compare survey results. 

** Alpha activity concentration limits for Ra-226 are 5 pCi/g (Ref. 3) plus that contri- 
bution from naturally occurring radioactivity (about 16 pCi/g from Ref. 5, p. 93) 
averaged over the first 15 cm of soil below the surface. At a depth greater than 15 
cm below the surface, 15 pCi/g averaged over 15-cm-thick layers of soil plus 
"background" is the limit. The total beta activity concentration limit is 100 pCi/g 
(Ref. 6), including background which is about 24 pCi/g. 



For purposes of the TO29 radiation survey, the building and surrounding area were 
treated as a single sample lot for characterization and data interpretation. Figure 10 
shows the survey sampling lot plan, made of 6-m by 6-m grids superimposed on the 
building plot. As shown, points within the grids (marked with "." ), corresponding to the 
interior areas of T029, the roadway (10th street), and the fenceline (marked with "X") 
were surveyed for gamma exposure rates. In all, a total of 40 gamma exposure rate mea- 
surements were made. Direct alpha contamination measurements were made for "indica- 
tion only" on an as needed basis, such as the case of the raised source thimble. 

Measurements of gamma exposure rates were obtained from a 1 in. by 1 in. NaI 
scintillation crystal coupled to a Ludlum Model 2220-ESG portable scaler. The scaler 

was mounted on a tripod so that the sensitive NaI crystal was I m above the ground. The 
detector is equally sensitive in all directions (i.e., 417. geometry), and can detect variations 
in exposure rates down to 0.5 G l h ,  on the basis of counts obtained during 1 minute. The 
count rate (cpm) obtained from the NaI crystal is readily converted to exposure rate (pRI 
h) by means of an efficiency factor for the device. The detector is calibrated quarterly us- 
ing (2-137 as the calibration source, in the mR/h range and cross-calibrated against a 
Reuter Stokes High-pressure Ion Chamber in the pR/h range. Count rates were con- 

verted to exposure rates using the relationship that 215 cpm = 1 pR/h at background 
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tions by variables, er of data points on whi 
e large so that e distribution of he data is nor- 

mean of the distribution, x, and its standard deviation, s, are 
tistic," TS, as follows: 

- 
TS = X + ks. 

TS and X are then compared with the applicable limit (5 pR/h above background, in this 
case), to determine acceptance or other lans of actions, including rejection of the area. 
The value of k is determined from the sample size and two other statistical sampling coef- 
ficients which are related to a consumer's risk of accepting a lot, given that a fraction of 
the lot has rejectable items in it. These sampling coefficients, and use of the resulting cab 
culated value of TS for comparison against the applicable limit and establishing action 

plans are further discussed in Ref. 2. It suffices to say here that the values chosen for the 
coefficients correspond to assuring, with 90% confidence, that 90% of the facility has re- 
sidual contamination below 100% of the applicable limit (a 90/90/100 test). Also, the 
choice of values for the coefficients is consistent with industrial sampling practices and 
the State of California regulations (Ref. 7). 

Data obtained from the TO29 radiation survey were treated using this statistical ap- 
proach. The reduced data were plotted against the cumulative probability for the gaussian 
with the cumulative values shown on a probability grade scale. Display of data in this 
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manner permits dear identification of values with significantly greater exposure rates (and 
thm contaminatiol~) than expected for the lot. 

3.4 RESULTS 

Ambient gamma exposure rates obtained from the 40 measurements at the Building 
TO29 grid locations shown in Figure 10 are provided in 'hble 3. The ambient exposure 
rates range from 10.45 j.~R/h to 16.50 jiR/h, the lowest being at a point within the build- 
ing. Figure 11 show the data plotted against a probability-grade scale for the cumulative 
probability (x-axis). The average for the 40 measurements (14.4 pR/h) is at the 50% cu- 
mulative probabihty, 

Six of the 40 survey locations were inside of the building and the remainder were 
outdoors. 'Bble 4 provides averages, standard deviations and ranges (i.e., maximum - 
minimum) for the the entire set, the indoor set and the outdwr set. Also included for 
comparison are co~~esponding data from measurements taken a t  the three other SSFL 
locations where no radioactive materials were ever handled. stored or used. 

Alpha measurements at the source storage well, with the source thimble in the 
raised position, showed 200 cpm, which corresponds to about 2800 a-dpm per 100 cm2. 
The thimble was lowered back in position after this "indication only" measurement was 

ma Je. 

The area south of TO29 where barrels of unknown materials were stored in the '60s 
showed no detectatde activity. 

3.5 DISCUSSION 

Data shown in Xhle 4 clearly demonstrate that the ambient gamma exposure rates 
measured in Building TO29 are similar to the background exposure rates measured in the 

general vicinity and are a result of natural radioactivip present a t  SSFL. 

The mean of the three background average exposure rates shown in mble 4 is 

15.3 pRlh which is slightly higher than the 14.4 f l l h  average for the entire set of Build- 

ing TO29 measurements. To compare against the 5 pRlh-above-background limit 

('hble 2), the 15.3 pRlh background average is subtracted from the individual ambient 

exposure rates shown in Bble 3. Application of the statistical criteria, discussed in Sec- 
tion 3.3.3. for the background-subtracted data for Building TO29 is shown in Figure 12 

which is plotted in the same manner as Figure 11. Figure 12 also S ~ O M  the horizontal 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Highest I) 18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2 8 
29 
30 
31 
32 
3 3 
34 
3 5 
36 
3 7 
38 

4 0 

Grid 
Name 

Average = 14.4 

*Locations inside Building TO29 



Cumulative Probability (%) 

Figure 11. Ambient Gamma Radiation at Building TO29 
and Surrounding Areas 
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Table 4. Ambient Gamma Radiation at SSFL Compared to TO29 ~easurernents 

Location 

TO29 Entire Data Set 

TO29 Indoor Data Set 

TO29 Outdoor Data Set 

Bldg 309 Area 
(1119138) 

Well No. 13 Road (Dirt) 
(4129188) 
Incinerator Road (Dirt) 
(4129188) 

Number of 
Measurements 

Average 
Exposure 

Rate 
(PRW 

Standard 
Deviation 

(PRW 

Iine corresponding to the background-subtracted Test Statistic at a value of 1.628 pR/h; 
the cumulative probability corresponding to this test statistic is 93%. As shown, the entire 
population of the 40 background-subtracted Building TO29 exposure rate measurements 
lies below the test statistic and the maximum acceptance limit (5 pRlh). In fact, all of the 
data, and the test statistic, are below the 50% characterization level (2.5 p.R/h). Thus, the 
area was found acceptably free of radioactivity by this inspection technique. 

The single "indication only" data obtained on the raised source thimble confirmed 

that additional alpha contamination was likely to exist below the TO29 floor level where 
the dropped Ra-226 source was originally located. 

3.6 CONCLUSIONS 

Based on the results obtained, the 1988 radiation survey concluded that the gamma 

exposure measurements showed that no residual contamination existed on the inspected 

areas of Building TO29 facility floor or its surroundings. Accounting for the variations in 

the natural background, and subtracting a value best representing the natural back- 

ground, the survey further concluded, through the sampling inspection by variables meth- 

od, that the the area is generally clean of any residual radioactive contamination. The 

same conclusion applies to the barrel storage yard. 
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Q Background 
Corrected Data 
Gaussian Distribution 
Fitted to Data 

Cumulative Probability (%) 

Figure 12. Ambient Gamma Radiation at Building TO29 
(Corrected for Background) 



e Ra-226 storage 
as still contamina 

econtamination, 

endation of the 1988 radiation su s carried out in 1989. The 

ditional equipment were removed and appropriately disposed 
nalyses were performed. Details o iscussed in the fol- 

lowing sections of this report. 



llowing temporary removal of the material stored inside the building, a rectangu- 
lar area of the floor surrounding the Ra-226 source storage well was marked up 
vation (see Figure 13) using concrete saws and jack-hammers. A back-hoe was used to 
dredge the soil from the cut-up area. A vacuum cleaner was then used to remove soil in 
the immediate vicinity of the 12-in.-diameter casing. Removal of the soil in this manner 
loosened the casing from the soil, with its inner contents of contaminated source thimble 
tubes (shown previously in Figure 9) still intact. A sling was attached to the casing and a 
fork-lift was used to move it to the floor where it was covered with plastic bags, tagged as 
radioactive material and transported to the Radioactive Material Disposal Facility 
(RMDF) at the SSFL. Figure 14 shows a photograph of the casing upon its arrival at the 
RMDF. A photograph of the excavated area of the well after removing the casing is 
shown in Figure 15. The Co-60 source cell and the pit where the PuBe and PoBe sources 
were formerly located are seen to the right and left side of the excavation respectively. 

4 3  REMOVAL OF OTHER ITEMS 

The Co-60 source cell was demolished, and its storage well was excavated partially 
to a depth of approximately 2 ft below grade in the same manner as the Ra-226 source 

storage well. Although, as noted previously, there was no contamination present in this 
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Routine smea 

sults of the smear s 
a-contaminated 

osed of as low-level radioactive waste. Accordingly, to  facilitate 
he casing was cut longitudinally into two pieces and the concrete embed- 

ment was separated from the casing and the three inner tubes. Figure 18 shows a photo- 
graph of the disassembled casing. All of the components shown were then packaged for 

disposal as low-level radioactive waste at an authorized site. 

4.4.2 Other Items 

Routine smear survey data on the Co-60 source well components such as the con- 
crete, the removed and retained portions of the source well showed no  activity above 

background and hence these items were disposed of as normal industrial waste; the lead 
shielding surrounding the source well was sold as scrap. 

Routine smear survey of the exhaust blowers also showed no activity above back- 
ground. These items were deemed reusable and hence were sent for refurbishment. 

The survey data for all of the above items are maintained in the facility decommis- 
sioning file (see list shown in Appendix B). 
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desirable mass. H o  e sample (sample No. 2 soil ad- 

casing) weighed only 227 g which corresponded to all the dirt 
a. Sample No. 2 was nevertheless analyzed along with the 

other samples, and results are presented in Section 4.5.3. 

alysis Procedure 

Gamma spectrometry of the soil samples was performed with a Canberra Industries, 
Inc. Series 80 Multichannel Analyzer (MCA). The MCA is coupled to a planar high purity 
germanium (NPGe) radiation detector having about a 10% relative sensitivity (relative to 
the sensitivity of 3 in. x 3 in. Nal detector for cesium-137 gamma radiation), and a photo- 
peak resolution capability of about 2.5 keV for the higher energy line of cobalt-60. The 
instrument was calibrated for gamma e n e r u  and for radionuclide quantification with a 
Marinelli Beaker Standard Source (MBSS) as specified in the Standard, ANSI/IEEE Std 
680-1978, "IEEE Standard Techniques for Determination of Germanium Semiconductor 
Gamma-Ray Efficiency Using a Standard Marinelli (re-entrant) Beaker Geometry." 

The soil samples collected were dried in an oven and large chunks and rock were 
removed. A Marinelli beaker (450-ml volume) was then filled with the soil sample, 
weighed and counted for 30 min. 

The MCA is programmable; for any unknown sample, it will calculate the activity in 
pCi of any isotope it identifies corresponding to the associated library. Typically, the 
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Embedded Pipes 

3 Bottom of Casing F T ~  
2 Bottom of Excavation b 

Figure 19. Schematic of Ra-22b Source Storage Well 
Showing Locations from where Soil Samples were taken for Analysis 



the 1988 survey was not 

removal of a relatively s 
of the limited number of 

samples. 

S.3 Results and Discussion 

MCA-calculated activities of selected radionuclides obtained from the gamma spec- 
trometry of the soil samples are presented in Table 5. All values reported are concentra- 
tions in units of picocuries per gram @cilg). Concentration of Ra-226 and Cs-137 are 
reported because these are the suspect isotopes that could have migrated from the 
sources housed in the Ra-226 source storage well to the adjoining soil. Data on K-40 
(naturally-occurring) and the two Ra-226 daughters, Pb-214, and Bi-214 are also shown; 
of these, the K-40 and Pb-214 data can also be compared with recently obtained back- 
ground data for surface soils in SSFL (Ref. 9). In addition, background for Ra-226 activ- 
ity reported in Ref. 9 is also included for comparison. 

Referring to Table 5, no detectable activity is observed in regard to the suspect iso- 
topes Ra-226 and Cs-137 for samples 1,3, and 4. Also, for these samples, the values for 

K-40 are in a narrow range and are nearly the same as the background value elsewhere 
in SSFL for this naturally-occurring radionuclide. 

The values for the Ra-226 daughters Pb-214 and Bi-214, are also in a narrow 
range for these three samples. However, the Pb-214 concentrations are a factor of about 



Table 5, Rest~lts of Soil Sample Analysis 

Sample 
Weight 

(91 

Radioactivity Concentration (pCl/g) 
Sample 

No. 

Dlsoosed 

1 

3 
f 

Soil Sample 
Location omment 

- -  - 

Side of casing Soil stuck to casing, 
Disposed of a s  
radioactive waste 

Soil stuck to casing. 
Removed for analysis 

Disposed of a s  
ordinary dirt 

Bottom of casing 

Excavated dirt 4 

Remainder 

2 

Backcjround 

Acceptance 
Llmlt (DOEL : 

Soil In excavated area Bottom of excavation 

SSFL soil average (average of 
three samples) 

For comparlson. 
Analyzed by U.S. Testing 
Company (Richland) 
for Groundwater 
Resources Consultants, 
Inc. (Ref. 9) 

Criferlon from Table 2 
(footnote **) of this report 

> 15 m below 
surface 

ND: Not detected 
NM: Not measured 
*Daughter products of 



the other samples or 
ioned earlier, this sample is of a 
A analysis, and spurious data of 
analyzed in other facility decon- 

er, for the present purpose, even if this value of 4.1 pCi/g is 
considered valid, it is still well below the 15 pCi/g DOE limit for Ra-226 for release of 
the facility "without radiological restrictions" (Ref. 3). The 15 pCi/g limit is also the re- 
medial action standard used by regulatory agencies (for example, the U. S. Environmental 
Protection Agency and the Nuclear Regulatory Commission) for release with respect to 
"unrestricted use" (Ref. 10). 

As shown in Figure 19, samples 2 and 3 were taken from locations that are immedi- 

> ately adjacent to each other. Thus, barring a highly localized spot (location of sample 

I No. 3) to which the Ra-226 migrated, it would be reasonable to assume that Ra-226 acti- 
vities would be  the same for the two samples. If the migration of the Ra-226 was indeed 

i 
1 localized, then it was contained in the 227 g of soil already removed from the facility, and 
i 

hence, is of no  future consequence. Given the consistency of the data from sample No. 2 
with respect to  samples No. 1 and No. 4, however, it is appropriate to conclude that the 
Ra-226 data for sample No. 3 is spurious, and that there is no actual Ra-226 in that 
location. 



rnoval operations associated e source storage wells 
red area was refilled and re-surfaced. igure 20 shows a 

facility after completion of these restorations. Nonradio- 
llic sodium in 55-gallon rums), which were temporarily 
1 operations, were returned einstalled racks 

g TO29 thus currently remains as a nonradioactive haz- 
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1. 1988 radiological survey, all of the surface and 
uilding TO29 and areas in its immediate vicinity are 

f radioactive contamination. 

e Ra-226 source storage well was ex- 
nalysis of soil samples collected dur- 
d that the subsurface soil surrounding 
of radioactive contamination. 

the 1988 survey and the eported here demonstrate that 
adiological cleanliness of ng TO29 meets the DOE require- 

ments for release without radiological restrictions and equivalent regulatory 
requirements with respect to release for unrestricted use. 



orandum con- 
the ESG Susa- 

rt ESG-DOE-13421, Rev. 2, 
June 30,1984. 

7. "State of California Guidelines for Decontaminating Facilities and Equipment 
Prior to Release for Unrestricted Use," DECON-1, Revised, March 24, 1983. 

8. Frazier, R. S. "Radiological Decontamination of Building 029," Rockwell 
tional Detailed Working Procedure N001DW000024, August 24, 1989. 

9. "Investigation of Naturally Occurring Radionuclides in Rock, Soils and Groundwa- 
ter Santa Susana Field Laboratory, Ventura County, California," Groundwater Re- 
sources Consultants, Inc., report 8640M-77, June 1, 1990. 

1 

10. "Health and Environmental Protection Standards for Uranium Mill Tailings," U.S. 
I Environmental Protection Agency Regulations 40 CFR 192, March 7, 1983. 

I 
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APPENDIX A 

COPY OF INTERNAL LETTER 
"Report of Radioactive ontarnination Incident 

of the Radiation Measurements Facility 
Building 029 - March 24,1964" 
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APPENDIX 

ONTENTS OF BUILDING TO29 DECOMMISSIONING FILE 



., "Radiological ination of Buil 
ternational Detailed Workin 

e operational procedures to  decontaminate and/or remove 
the Ra-226 and Co-60 source storage wells in Building T029. 

rawings showing details of the Ra-226 and Co-60 source storage wells 
in Building T029. 

4. Tkventy one photographs taken during the decommissioning operations in 
Building T029. 

5. Four "Health and Safety Analysis Report" forms of routing radiation and 
smear surveys performed as part of the Building TO29 decommissioning oper- 
ations. 

6. Nine gamma spectrometry print-outs from the Multichannel Analyzer (MCA) 
on the four soil samples collected during Building TO29 decommissioning 
operations; of these, four are initial MCA analysis print-outs, and four are 
duplicate analysis print-outs of the same four samples. The ninth is a third 
analysis performed on the sample with the lowest weight. 

7. Subbaraman, G., "Final Decontamination and Radiological Survey of Build- 
ing T029," Rockwell International Safety Review Report N704SRR99029, 
June 1990. 

A released copy of the report containing this list. 





In accordance with DOE NEPA Guidelines, Section D, and SEN-15-90, I have V-L-- .  Dbf&~( 
determined that the subject project satisfies the requirements for exclusion from 4/ ii!1/92 
further M P A  review based on the foLlowing: 

CX DETEftmATION 

NEPA Document Number: ET-EM-92-12 

Prouosed Action: E n ~ i r o n m ~ t a i  Remediation of Buildings and Work Areas 
by Decontamination and Renovat and Disposal of 
Hazardous and Radioactive Was& 

Location: Energy Technology Engineering Center (ETEC), Santa Susana 
.* Field Laboratory, Ventura County, CA 

Description: Remove stored equipment, deantarninate facilities and 
adjacent grounds to remove low level radioactivity contamination, and restore 
them to conditions suitable for use without radiologid restrictions. Also, 
excavate, as needed, adjacent grounds to renove huardous and radioactively 
contaminated mil and debris. Package the hazardous and radioactively 
contaminated fixtures, surplus equipment and debris, and ship it to an approved 
radioactive waste disposal facility. 

Buildines and Work Areas to be Remediated 

Radioactive Materials Disposal F a d i  ty (ADS 4005-AOr 
Building 022, RA Materials Storage Vault 
Building 021, Decontunination and Par!agiig 
Building OX, Offices 
Building 044, Health-Physics Services 
Four peripheral storage structures 61 the storage yard 

Building 023, Liquid Me+& Chemistry Laboratory (ADS 5002--4C) 



ork Areas Decontamina 
m Reactor Experiment erator Shipping Cask stored in: 

Building 012, SNAP Gitical 
ding 100 Area, Constru 
Conservation Yard Pa 

CX To Be Applied (from Section D, DOE NEPA Guidelines): 

CX as identified in Federal Register Volume 55, Number 174, dated September 7, 
1990, for "1. The removal actions and other actions desaibed below, if i t  is 
determined that such an action would not threaten a violation of applicable 
statutory, regulatory or permit requirements, including requirements of DOE 
Orders; would not require siting and construction or major expansion of waste 
disposal, recovery, or treatment facilities (induding incinerators and fadlities for 
treating waste water, surface water, or ground water); and w o d d  not zdversely 
affect environmenLdy sensitive areas .... c. Rmova l  actions under the Co'mpre- 
hensive Environmental Response, Compensation, and Liability Act (CERCLA) 
(induding those t a k a  as final response actions and those taken before remedial 
action) and actions similar in scope under the Resource Conservation and 
Recovery Act (RCRA) and other authorities (including the Atomic Energy Act, as 
amended) and those t&en as  partial d o m e  actions and those taken before 
corrective action .... (12) Ux of chemicals and other materials to retard the spread 
of the release or to mitigate its effects, where the USE? of such chemicals would 
reduce the spread of, or direct contact with, the contamination; (and] .... (16) 
Treatment (induding incineration), recovery, storage or disposal of wastes at 
existing facilities permittwl for the type of waste resulting from the removal 
action, where needed, to reduce the Likelihood of human, animal, or food chain 
exposure." 

The project will not affect historic, archaeological, or architecturally siOpificant 
properties; will not impact envi romentdy  szwitive areas or critical habitats; is 
not located in a floodplain, wetland, or prime agricultural land; and will not 
utilize special sources of wzte., sole source aquifers, well heads, or other resources 
vital to the region. 
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