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Mr. Williax~ E, Murphie 
U.S. Depar=ent of Energy 
SRlP Project Hanager 
Decontamination and 
Decommissioning Dlvis ion 

Office of Snvironmen:al Restoration 
and wai> kianagemem 

Uashingcein, D. C. 20545 

Sub j ect : =TEi OF SUILDLUS FACILITIES RADIOLOGICAL MOKITORING 
AT SAhY.4 SUSANk SITE - FINAL REPORT 

Enclosed Is =he flnal reporz of O W ' S  reviev of zhe San=a Stlstna Field 
Labora=orles (SSEL) radiological monitorhg prograa as related to identifying, 
characterizing, and decomaissioning surplus facilities. Tnis repor: 
incorporazes comrrents received from Hr. Hartman of the San Francisco OperaZions 
Office and Yr. Turzle of Rockvell. 

~f there E r e  questions or commenrs reghrGing rnis docmen=, =heymay be 
referred - =o me a= Z S  626-2305. 

Sincerely, 

/ James D. berger , Dlrec:or 
Emtronmen=al Survey anC 
Size Assessmen= Progran! 

J D B  : j 1s 

Enclosure 

cc: 3. Har-~nan, WE/SAN 
H. Barmon, DOE/E! 
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Prepared by 

J. D. Betger 

Environmenzal Survey and Site Assessment Prograrr 
Oak Ridge Associazed Universities 

In Hay 1988, the Depar=men= of Enerz (DOE) conducted an i n = e m l  revlev 

of environmen=al aczivizies in Aree .IV at the BocLweLl/Rocker~~me - operazed 
San=a Susana Field 'Laborazories (SSZ) SI=e in Venzura Counq. Callforr-ie. 

vnile this survey did not find evidence of environmental problems, representing 

an immediate rhreat to human healrh, I= lid idenzify the presence of faclliries 

and land areas contzining residuzl hazrrdous and/or radiologiczl sriDs=ances @ ==om - prevlou slre operarions. *. ,nese residual ma=erials are consFaered 

pozential sources of soil and/or groundwater contarrination; several areas of 

,,,,eC, and an groundwater contianination by chlorinated orgznics were also iden-'" 

eqznded groundwazer monizorlng progran vas recommended. 

0 

Findings of &is survey generated concern by residenzs of szrrounding 

communicles. In response to these c0ncerr.s -he Environmental ?ro=ec=ion Agency 

(EPA) Region IX created a Fork Group to ensure coordina=el em-lronmenza: 

regulatory management of this site and on July 12-13. 1989, a slte inspection 

was conducted by the EPA Region IX Emergency Response Unit. This inspection 

also identified some deficiencies in the SSEZ environmen=al radiolo&Lcal 

Prepared by the Energy/Environment Systems Division of Oak Ridge Associa=ed 
Universities, Oak Ridge, Tennessee, under Contract DE-ACOS-760R00033 wizh Cne 
U.S. Departmenr of Energy. 

December 12, 1989 
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monitoring Trogran, bur i: concurred vich the 1988 D3E survey findings thaz the 

site does nor represear an imminent health or environmenral hazard. 

Results of =3e D3E and EPA surveys, indicazing radioaczive mazerlal 

con-ina=ion of faciiizies and land areas and identifying deficiencies in =he 

SSFL raGiolo~Fcal monitoring prograrr, raised concerns at the DOE San FrancFsco 

Operations Office (DOS/SAX) and the DOE Office of Kuclear Energy (DOEDE), 

regarding =he cqabillties of the Rockwell/Rocketape progran. :o accurately .' 
assess tiy raliological status of its facilities. The DOE/NE Division of 

Facility and S1te Decommissioning therefore requested -ha= -he Ex-lronmec=d 

Survey and Site Assessment Program of Oak Ridge Associated C;nLversl=ies (ORkU) 

review the SS7- ra2iological monitoring progru, relarive to capabilities for 
. . , pas= a d  idenclfying, characzerrz~ng, and decommissioning sries associa=el w'-' 

current D3E acrivlties. Xr. J. D. Bezger, Diretror of tne OFAU Envlronmentd . 
Su-ey an2 Size Assessmen: Program (ESSA?), and Dr. C. F. 'u'eever, SerLor 

RadiochezLst ul='?. =he ZSSLP, visited the SSrZ Site on Sepzember 26-29, 1989. 

Discussions vlth SSTL szaff members, documenr reviews, faciliry =ours, and 

limited hde?enden= radiological moniroring of several facilizies vere 

conducted c= tko= =he. because of conflicting schedde dezank,  severzl key 

S S n  Radlarior. z 3 C  Suciear Safety staff vere unavallzble aurlr.g porrlons of -he 

site visiz; additlond aocumen~ation vas thus requeszel and was provided to che 

OPAU revlevers a= a lazer dace. The findings and recommenca=ior.s resclrlag 

from the O h i ' i  revlev E r e  presenred in this reporc. 

SITE DESCRIPTION 

The Sanza Susana field Laboratories Site is located in sou=heas=ern 

Ventura Counr)., about 67 kilometers (29 miles) norrhvest of Los Angeles, a= tne 

western border of =he San Fernando Valley. I= is situated on a pisteau, near 

the cres= of t'ne Sini hllls, about 300 meters (1000 fee:) above the Valley 

floor. SurroundLng terrain is rugged; zoning of neighboring property is mral 

or rural-agricultural. The nearest resident is about 2.1 kilometers 

(1.3 miles) to the southeast. Population densiry in 1980 vas esrimaZe2 at 
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about 8,000,000 persons within 80 km (50 mi) of fhe sice. Tne cllmaze of  he 

region is subzropicsl vith mean monthly temperatures ranging from iOO C ro =he 

in). 

The sire comprises a total of approximately 1090 hectares (2700 acres) and 

is divided into four administrative areas (Areas I-IV) and a buffer Zone. DOE 

programs are conducted in Area IV of =he SSFL Site. This area consls=s of 

about 117-/ha (290 acres), owned by Rockvell, of which 36 ha (90 acres) rre DOE 

oprioned land. 

Since the early 1950s, Roc'kvell and i ~ s  predecessor orgaclza=iors have 

conducted programs in Area IV of =he S S Z  for -he Atotcic Energy Comolssion, 

Energy Research and Developmen= kdrrinistrazion, and their successor, =he 

Deparzmen: of Energy. Tnese program have Lncluded engineering, research and 

developmenr, tesfing, and manufactu-ing opera=ions, primarlly relazed =o 

nuclear reacror svs=excs and coqonents. In 1966 =ne Energy iechnolo~ 

Engineering Cenzer (ZTEC) was eszablished a= =his Site to provide engineering,, 

developmenf, and teszlng 05 coqonenzs for the L.iq=id ,Yle=cl ?as= Qreeder 

Reaczor Prograrc. Although primarlly conduc=ing progras for DDE, =he slte has 

also conduc=ed actiri=ies for the Nuclear Regclafory Comaission, Deparaent of 

Defense, 2nd otner government relared or efflliated orgacitations and agencies. 

Numerolls facLlities and associated land ereas have become conzazrlnafec - -  
either as a resul: of their intentionel use vizh radioac=ive mazerlal or 

inadvertenciy - - %.: , ~ n  -- low-levels of radioactlviq. Potentid ra~ioacrlve 

contaminan=s identLfied ar this sire include uranium (depiered, nazural, and 

enriched), plutonium, americiu-241, flssion products (primarlly cesiu-137, 

and strontium-go), activation producrs (cobalt-60, europium-152, nickel-63, 

promethium-1L7, and tanralum-182) and tritium. As facilities vere removed from 

service, Rockwell performed tieconramination and/or s=abilizarion. In 1985 

Rockvell/Rocketdyne initiated a project to survey or resurvey seleczed sl~es 

where knowledge of the radiological scarus vas felt to be inadequate. 
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FINDINGS 

The radiological monitoring program responsibilities reside with the 

Radiation and Nuclear Safety group, managed by Xr. R. J. Tuttle. In addition 

to the manager there are seven professional level s+aff positions in =he group, 

of which one is a contact position. The Radiation and Nuclear Safety group is 

suppor=ed-' by Radiation Instrument Services (chree staff pos',=ions). Hos: of 
..J. 

tne indlvlduals in these organizations have multiple years of experience in 

radiological monitoring and control related aczivities at SS=; several of the 

key individuals have been at the SSFZ for 25-35 years and are thus well 

acquainted with site activities and the history of radioactive materials usage 

a= the site. kt rhe present time there are NO vacancies on the Fadia=ion and 

Kuclear Safety s=aff and one vacancy on the RadiaEion kstrtunen: Senvices 
S--=r, -c--, replacement of these vacancies is being pursued. In addition, the head 

of tne laboratory operations has anrounced intenzions =o rerlre in 
. . a?proxix.a=ely six months; replace me?^ effor=s and cross-tra~nxi~ La iaborato~ 

ac'' v{ ' - *- ,aes have not yet been icitla:ed. Several staff members appear ro have 

=he major porzion of the site radiological moni~orlng responsColllties, without 

provisions for complete backup in their absences. 

blzhough =he currenz szaffing level is considered adequaze =o perforn! &e 

necessary radiological monitoring and conzrol sen-ices reqclred for routine 

operations, significant additional demands are being piacet 03 =he szaff to 

respond to recent DOE and E?A reviews and concerns of nearby tesidenzs, the 

Szate of California, federal and staze legislative representatives, 

miscellaneous independent environmenzal concern organizations, and the meCla. 

An increased level of effort to identlfy and decontaminate ali facilities and 

land areas is being sought. Such demands will likely requlre additional 

manpover, beyond that required for day-to-day operarions. 
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0 Equipment 

Portable radiological monitoring and laboratory equipment are 

state-of-the-art. Poicable eqcfpment includes a variety of detectors and 

display instrumenrs; this equipment is capable of measuring surface activity 

and exposure rate leveis to sarisfy the DOE guidelines for decoaissioning. 

This instrumentation appears to be well maintained and celibrazlor! vas current 

for the instrumenzs observed during  he site visit. Laboratory anzlyticai .' 
insrrumenz~cion includes a low-background gas proportional councer and a pulse 

height analyzer with a 15% high-purity germanium gamma detector. The 

leboratory does no: have wet chemistry radio-analytical capabilities. As with 

the portable ins=rumenzation, the laboratory equipment appearel to be well 

maintained and calibrated within =he es~ablished SSFL procedures. (See item 3 

for further discussion on calibrazion.) Although the propo==iond counrer and 

gamma specZromecer are adequa=e for most of the radionuclides anc sam~ie media 

anticlpazed at S S T L ,  cer=ain specLfic anzlyses, e.g.  Isotoplc piutonium, 

s=rontium- 90, and --: L,,b~um, -. must be performed by an ou=slae comnerclal 

laboratory . Tne presence of i prome=hium-i47, and rLckel-63 as 

poientlal radionuc~ide containazrs may justify the on-size capa5":-; ,,,,,es for 

measurement of zhese lov-energy beza e~irzers in water an6 on filter papers 

(smears and alr samples); acquisirion of a liqcid scintillazion counter would 

provide that capabiliry . Impiementing wet chemistry capabLiLzies is not 

considered appropriate with =he current sta==' ,,,ng levels and a:l=icipated sample 

load. 

SSFL has documented procedures for many aspects of =he raliological 

monitorfng program; however, decalled standard operating procedures have not 

been prepared for some activizies. For example, coilection, preparation, and 

analysis of samples are described in a document entitled "Badiologlcal 

Environmental Monitoring Program Sampling Procedures, Analysis Procedures, and 



No.: NOOlSRR140115 
Page: C-10 

P.ac!ioac=ivl=y Measuremen: Methods, " but there is not a couparable Rochvell 

procedure aocumenz, describing =he me~hods for performing direcr measureme3:s 

of alpha and beta-gaarma surface activity and exposure rates or for performing 

tests for removable conzan5nation. I: should be pointed out khar individual 

facility s c T e y  reports do describe instrumentarion, measurement techniques, 

and procedures used. Several of the pertinent radiological procedures reviewed 

were issued 3 to 5 years ago; they are currently being revised in response to 

recent audit recommendations. 
.: 

,,ve to land S S T L  has reviewed guidelines for residual radioactiviq, rela-' 

and faciliq use vithout radiological controls, presently used by the DOE and 

NRC, anc has adopted &e most restrictive of the values when h e r e  are 

differences betveen the guidelines. The guidelines being used for surface 

contamina=lon of facilities are chose used by bozh the NRC =t? DOZ's Division 

of Faclliq and Site Deco~issionLng. Exposure rate pidellnes a= SSTL (5 pPJn 

a ~ o v e  background) vere adopted from NRC praczices for reactor faclllzy 

decommissioning; =hey are more restriczive than those being csel by W E  and for 

non-reactor NRC-licensed facilities. =rh exception of ?.a-226, Ra-228, 

=horium, and uraniurc, neither the DOE or KRC have es=ablished generic 

guidelines for residual concen=rations of radionuclides in toll. Ins=ead, such 

g~idelines are developed, as needed, on a site specific bzsls. Tnerefore, 

~ i d e l i n e s  for such radionuclides as (2-137, Sr-90, ,?u-239, EI-63, and Co-60, 

which are potential contaminants a: SSFL, have not been established. Rockwell 

has been using soil contamina:ion guidelines of 46 pCi/g for gross aipha and 

100 pCi/g for gross beta (these values include background). Tne gross alpha 

value is comparable to levels for most nuclear fuel cycle naterials (uranlum 

and plutonium) wnicn have been used by the NRC. Hovever, pideline levels For 

Cs-137, S r - 9 0 ,  and Co-60, which have been used for deco~issioclng a: ozher DOE 

and NRC sites, are typically equivaleni to less than 100 pCi/g of gross beta 

aczivity . Both DOE and NRC have developed procedures for establishing 

site-specific soil guidelines; Mr. Moore of ihe S S r Z  s=aff arzended a DOE 

workshop on developing guidelines, using the R E S W  program, in mid September. 

The use of gross alpha and gross beza pidelines for soil is not consistent 

vi=h =he Sep~ember 1986 DOE dfrective :o report environmental data in terns of 
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specific radioriuclides and does not enable comparisons of con:apinatlon levels 

vith es:ablished guidelines. In addition, vhile analysls for gross alphs and 

gross be:a is a useful "screening" technique for soil, it is not a reliable and 

accurate quantita=lve technique for radiological analysis of soil. Vnile gross 

alpha and gross beta analyses were used for detennLning acceptance of 

decontaminated so'l areas In the past, (in come cases vith correlazlon by ozher 

analyses), recen: changes in procedures nov require gamma speccromezzy or other 

radionucllde specific evalua=ions. Gross alpha and gross beta analyses 

continue ..to serve as screening tecnniques, particularly in =he environmental 

monicoridprogr=. 

Field survey techniques (sampling and measurement) are consistent virh 

=hose In use by Industry, government contractors, and regulatory organitarions, 

involved lc f a c l l i t y  decomissioning activities. Insrrrunen=a=ion and 

procedures are capable of measuring surface acrivlty levels vl=h aaequste 

sensitivity co assure that current federal guidelines are being satisfied. 

SSFL also perfozns staristical analysls of all su-ey data zo demons=rste, on 

the basis of cxxittive probabilities, =ha= there is greazer = h n  a 90% 

confidence level -&a: gcidellnes are mers. OR4U has had occasion =O perzorm 

confinna=ory ev~l..--: --,on5 of several Rocicoeil facilities, W%C?I were being 

deconmlssioned Zoz release from NRC license restrictions. Tnese included fuel 

fabrication areas at the DeSoto site (In Canoga Park) and =he T055 (mixed 

oxide) and TO53 (i-85 reactor) facilizies at SSFL. in eac3 case, it was rhe 

finding of the confirmatory survey that Rockwell's decomnissloning acrivities 

were effecrlve and that data were adequate and accurazely described the 

radiologiczl s=atcs of the faciliq. Several areas where -he flelC survey 

program could be iqroved are: 

a. Survey measuremenrs and sampling locations should be referenceable to 

the state and/or USGS grid syszern to enable fuzxe location, 1.e. 

following facility demolition and possible rebuilding. 

b. Xicro-R meters are used to scan soil areas to locaze 'hot-spots" of 

&amma-eult=lng radionuclides for removal. Exposure rate measuremenrs 

a= 1 m above the surface are used for the acceptance survey. following 
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decontamination. Based on findings of limited ZPA and ORAU monitoring 

ar  Bullding TO64 (see page 11) :he scanning procedure does not appear 

to be effective in identiAying all ganzna "hot spots" and the 

ins=rumen=ation and/or technique should be reevalua=ed. 

c. h comprehensive listing of detection capabilities (sensitivities) for 

-he various field survey equtpment and survey zechniques should be 

developed. 
.: 

5 t h  some exceptions, laboratory proceaure are also consistent with inose 

used by o 5 e r  organizations performing decommissioning activities. One of the 

areas of concern is the past reliance on gross alpha an& gross beta analyses of 

soil, razher than conducting specific radionuclide analyses (see earlier 

disctrssion - page 7). Another concern, raised by =he July 1989 EPA repor=, uas 

possible loss by volatilitaiion of cesiuxr and srron=ium (and possibly other 

radionucliaes) from soil samples, during e d~ing/ashing cycle at 500° C. 

Procedures at Z?A and DOE analytical labs r_vpically reconmend =emperatures of 

0 65C0 C zo L8Q0 C, without identifying concern for voiatllkation of ces5.m or 

s=rontiuu. Although f i e  ORAU laborat07 s=aff does not believe thar 

vola=Llizatlon of these two elements should be a pozentid problem a= 500' C, 

they recommend reducing the temperature to 45C0 C, to be consistent ~ 5 t h  ozher 

szanktd proceaures. The effect of such tempetaaxes on ocher potential 

con=axzinan=s should also be evaluated and laborazory procedures adjusced 

accozdingly. In e gamma spectrome=ry procedures, photopeaks which are 

po=entiall_v encumbered, are being used for de=ermina=ion of certain 

For example, the 186.2 keV peak is being used for Ra-226 and 

for U-235. Difficulties in reso?vkg there close peaks and 

possfble shlfts in peak 1oca:ion could result in nisidenrifying contaminanzs 

anl/or miscaiculating concenrrations. Use of alrezna=e photopeaks, such as =ne 

Bi-214 (Ra-226 daughter) 609 keV peak (equilibrium s:atus must be considered) 

and b e  U-235 143 keV peak, vould provide more reliabie measurements in cases 

h e r e  both contaminants might be present. To eszimzte the level of U-238 in 

soil, the Ra-226 level is being measured, and an equilibrium s a t e  is assumed. 

This approach will greatly underestimate the U-238 level in the case vhere the 
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a contaminant is processed uranium. such as is the case at SSFL. If gamma 

spectrometry is to be performed for measuring U-238, either the 1.001 MeV 

Pa-234m photopeak (very low abundance) or the Th-234 photopeaics at 63 keV or 93 

keV (double:) could be used. Gamma spectrometer calibration does not use a 

simlated soil mazrix. Although the effec~s are negligible at medium and high 

photopeak energies, there can be a significant change in calibration at 

energies below 100 keV. The magnitude of the change will be dependent upon the 

energy, soil aensiry, content of heavy elements in soil, and counting geometry 

The QA (quaiiq assurance) program, relative to radiological monftoring 

for faciliry decommissioning, is described in rhe Rockvell procedures document, 

"Radiological Environmental Monitoting Program Qualizj Assurance.' Knile this 

program is very adequate in many areas, some aspects of the program do not 

appear to have been implemented and some szandard QA requirements have either 

not been incoqorated into the program or should be more specific. Equipment 

calibration Is in accordance w l = h  the established SSTL procedures and 

approprlaze for =he nuclides of cancern; calibration source certlficazes and a calibration records were revieved and no deficiencies noted. h e  laboratory 

and field conauc: an adequate QC (quality control) program of regular 

background and source checks of equipment response; documentation of results is 

good. Calculazlon procedures are also well documenzed vi=h an adequate paper 

trail of calcularional program validation and records of cnanges to such 

programs. A chain-of-cus:ody procedure for samples has not been iqlemented. 

Although *e S S T i  procedure requtres documentation of personnel qualifications 

for the various program ac=ivi~ies, records supporting training and 

cer-: b,,,ca:ion C: in specific laboratory and field survey procedures could not be 

provided. Periodic internal audits of 1imi:ed aspects of the program have been 

performed by the Radiation and Nuclear Services group management; the frequency 

of such audits Is not specified. The program has not been included in QA 

audits performed by other Xockvell organizations, W E ,  or outside 

organizations . 

The laboratory performs aridyses of spike, blank, dqlicate, replicate, 

and spli: samples, but the miriimum frequency or percentage of such control 

0 
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analyses is not specified. The laboratory hlso participates in the D3E/F,U,L 

inzerlabora~ory coaparison program for seleczed radionuclides in air, vazer, 

vegetation and soil samples; results have been acceptable, based on a reviev of 

9/88 and L/89 :es= results. AlcLhough samples for tritium and some other 

specific nucli&e analyses are performed by a commercial laboratory, Rockwell 

does not include q ~ l i q  control samples (spikes, blanks, and duplicates) to 

evaluate the performance of such vendors. 

. . 
Inaependew Monitorinc of Selected Sites 

LixciZed gamma monitoring with a sensitive sodium iodide sciniillaZion 

dezeczor and counzrate meter vas performed at five facilities, for the purpose 

of independen~ly assessing the adequacy of decontamination efforts and/or 
- - 

conzxxning radiological data and informa5.on presented In Rockvell survey 

documents. Findhgs are described belov: 

Conservation Tard 

Con=anLnz=ed surface soil had been recently ( A u p t  - - c \  . 
abou= a 100 E~ area in the Conservation Tard (also icn. 

Tarl) . The contaninant was iden~ified as Cs-137; leve,- . - - ;  

100 pCi/g (gross beta) .  The follow-up suzzey report had no: ye: 

completel. Thorough near-surface gamma scans were performed over 

remediated area, and random scans were conducted at ocher loca=ions in t k e  

Conservation Pad. There was no evidence of residual surface contaminazion by 

&-a e~lt=ing radlonuclides (the instrumen=ation used for &is srrrvey is 

capable of identifying small areas of surface Cs-137 coniaminaiion at 

concentrazions of less than 10-15 pCi/g). 

Old TO28 BuLlding Site 

Building TO28 was originally a small test reactor faciliq and portions of 

the buii~ing were later used for uranium metal alloy operations. The upper 
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story of thls f a c l l l t y  has been removed; a survey in Kovember 19EB concluded 

that the remsining porcions of the facility meer :he pidelines for release 

vithout radiological restrictions. Limited surface scans vere performed in the 

remaining por=ions of the bcilding, on the pad (floor of =he demolished upper 

section), and around the surrounding grounds. Ambient background levels in 

portions of -&is facility are 3 to G times higher than the typical SSEZ area 

background; due to stored radioactive materials at the nearby RXDF facility. 

This condition decreased the ability to identify very lov levels of residual .' 
contaminayon in sriall areas by the gamma scan; however, as with the 

Conservation Psrd are&, no evidence of localized elevated readings, vhicn would 

suggest significant residue1 conramination, vere detectel. 

Building T06h 

Porzions of the paved grounds and solls area nezr fie enrrance to the TO64 

(Socrce and Special Suclear ?kiterial Vaul;) Building became contauhated in the 

early 1960s and par=ial cleanup was performed a: &at time; more recently 

( A u p s t  and September 1989) fuzc&er remed5ation vas performed. Tne contazinen~ 

was iaentLfiel as n h e d  fission producrs  fro^ a leaEng (bu: eqry) shipping 

cask. Cleaxq involved excavation of soil =o remove an estimated 100 n: 2 of 

conZaninated area. Cleanup was based on meezlng a 5 pR/k (above background) 

exposcre rate a= 1 n above =he surface and sarlsfying =he gross alpha and gross 

beta sol1 levels of 66 pCi/g and 100 pCi/g, respec=ively. Gamma spec=rometry 

was also performed on soil samples. The report on follov-up monitoring was not 

yet complete at the t h e  of the review, and SSFL conclusions as to the 

effectiveness of aecon=aminarion vere therefore no= available. Gamma scanning 

of the remediated area identified several (about 6) small areas vi'--h contact 

radiation levels 5 ro 10 times rhe ambient background rate. Tne levels appear 

to increase i z h  depth. These findings suggest &a: there is residual 

subsurface containation a= the site, which may be in excess of =he DOE 

guidelines. Because there is no generic DOE guideline for Cs-137 in soil, SSFL 

will be evaluating the residual contamination, using the RESRAb program. 
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General above-background gamma levels and several "hot spo=sW vere noted 

in a porifon of =he excavs=ion, con~ainfng a cleg pipe (simLlat to tile sewer 

piping) . Radiation and Nuclear Services personnel could not identify the 

purpose of ~e pipe or its outfall loca=ioc. Because of the presence of 

residual contamination in the vicinity of the exposed section of pipe, there is 

a question as ro whether -he pipe had contained radioactively contaminated 

liquids and whether there was an old leach fieid in the vicinity of the TO64 

Building, which mfght be conzaroinated. ... 
. J 

Sodium Burn Pit 

A December 1987 systematic survey of =he Old Sodium Disposal Facilicy 

(Soc5um Burn Pit) revealed areas of surface conramination con-aining Cs-137, 

Sr-90, and uranium. This con:aminarion is linized to small isolated areas of 

&e ruo former evaporazion ponds. The survey did no: address subsurface 

conditions; however, the potential for subsurface contaminazion exists because 

cleaned items were previously buried near *e pit and the integrity of =he 

sodium reacring pool (pic) is unknovc. Gamma sczzace scans of =ne pad, the zwo 

=orme= ponds, and some of the adjacen: area, including several surface rmoff 

pathways, iden-' ,,,red =' only several small areas of elevazed dlrec: radiation in 

=he ponds. These areas vere the same ones idenrlfied by the July EPA survey. 

Catch Pond and Old Leach Fieid Area for the Radioactive 

Material Disposal Faciliry 

Sou&vesz of the Radioac=ive Marerial Disposal Facility (RLmF) is cazch 

basin for surface runoff from the facility grounds. The basin and the drainage 

trough leading :o this basin are concrete and have been coated with an asphalt 

sealer. Contaminants are primarily Cs-137 and Sr-90. Ambient radiation levels 

in portions of chis area vere slightly elevazed, due to the proximity to the 

RHDF where radioactive material is processed and stored. Gamma scans did not 

identify any evidence of surface contaminarion around the edges of the catch 

basin. but levels ranging from 10 to 15 times above background were noted on 

portions of *e drainage trough. A thorough survey of this area has not yet 

a been conduczed. 
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To -he north of the R.!!F there is a land area which was inadvertently 

conraxrinated vizn Cs-137 and Sr-90, due to an accidental release to :he 

faciiities leach field and a surface spill from a vaste treatment operation. 

Cleanup vas performed in 1978; hovever there are remaining small areas of 

surface contamination and residual contamination in cracks in the bedrock. 

Ambient gamma levels in this area vere elevated due to the ongoing R!!F 

operations. Several small isolated locations of surface radiation, several 

times the background level, vere ideniffied near the old leach field; because 

of' the rugged terrain and limited time for the survey, no monitoring was 

conducteh/on the hiliside be=een the WF' and the leach field. Of the known 

or suspeczed contaminated facllizies at SSFL, this area is the nearest to the 

site property line. 

Summary of Independent Monitoring 

Resalts 'of the Limited in depend en^ monitoring were consistent vith the 

earlier findings of Rockwell and =?A. Tney also indicace &at =he Rockwell 

mor.i=or;;?,g prograzr is capable of identifying significant areas of residual 

0 ralioactive conraninatLon. ki=hough monizoring at rwo af -Ae sites (:he Old 

Conservarion FarZ and the TO26 facility) Lndicated that remedlarlons at these 

sites have likely been effective in reducing residual acrivlt). to vl&in zhe 

applicable DOE yiaeLines, small areas of contaminazed soil may sill1 be 

presen: ac the TO64 f a c l l l r y .  

Status of Site Raliolo~icd ConCitions 

in 1985, S S Z  initiated a project KO identify facilities in Area IV, which 

might be contaminated, based on use history, knovn incidents, and/or previous 

monizorlng informazion. Twenry-five facilities vere identified, and 

radiological su-~eys, conduc~ed during 1967 and 1988, confirmed -chat residual 

con=ainacioln a: six of these facilities, was above. the current DOE 

decommissioning guidelines. Rockvell has performed remediation on several of 

these facili~ies and has developeC a plan to address the remaining facllliies, 

idenzified during ihai survey, beween now and FY 1994. 



No.: NOOlSRR140115 
Page: C-18 

Document reviews and d i scuss fans  with 4 a d I ~ t i o f i  and Suciear Sezxices staff 

fndica ted  that the surveys conccncreted un surface condl t fons  and only mlnimal 

information is  svallahle o n  subsutface cond i t i ons  a t  n o s t  of the s i t e s .  P r io r  

t o  i n s t a l l a t i o n  of che s i t e  sewer sysrem, many of the f a c i l i t i e s  had leach 

fields t o  which p o t e n t i a l l y  c o n - a l n a t e d  1iquLd wastes could have been 

discharged; with only a f e w  except ions ,  r a d i o l o g i c a l  condLtFons of these fomer 

Leach f i e l d s  have not been ae ternfned .  Subsurfece containiaat:on Is elso 

possibl&. i n  the v i c i n i t y  of t h e  O l d  Sodiurn B u r n  Pit, the W F  ar.d a s s o c i a t e d  
..J 

areas such as the catch b a s i n ,  and ocher f a c l i l t i e s  where surface contaminacton 

has a l ready  been i d e n t i f i e d .  There are o t h e r  fac1lLtics and land areas where 

radioactive mate r i a l s  were previously used, b u t  which were n o t  i nc lud td  i n  t h e  

1987 end 1988 survey p r o j e c t .  For t hese  reasorzs LC is  O i l A V ' s  cpplnion t-!'a% the 

ex ten t  of radioactive contaminet lon ox= t h s  SSFL DO2 pro?er ty  has  n o t  y e t  been 

thoroughly de cereined. i t  should be noced chac ihe enviromezltal monitoring 

program at SSFL has not identLfieC any evidence of o f f s i t e  cilgrarion o f  

radioactLve contaroination i n  surface runoff o r  grounckdatsr. 

The San Francisco Operations Gffice of "WE hzs d i r e c t e d  RockwelL t o  

prepare a complete l i s t i n g  of che f e . c i l i t i e s  an& s i t e s ,  -&ere rad ionucl ides  

have been used st S S r i  nnG to provide copies of doc.uenCati+a whish  he= h e n  

developed f a r  those areas. 

A t  che reques t  of t he  DOE'S Division of F c c i l i q  and Sit& Deco~!SssionFng 

P r o j e c t s ,  the Environmental Survey and Si=e  Assessment Pragran of Oak R i O a e  

Assocfaced UeLversLries pezfomed a rcvlev of che radiologiccl  s o n i t o ~ i n g  

progran! 8: the Saaia Susana Field Leborator',es Area 7,V ?lfe durirrg S e p t e ~ b e r  

and Occober 1983. The r e v i e v  conslsced of dlscussior~s v i t t  SSFL s t a f f ,  

document revlews, f a c L l i t y  v i s i t s ,  and : l ~ i : t d  r ad2o log i t a l  n0TIiCorhg. 

Findings of  t h i s  review i d e n r i f l e d  no evidence of ~aciioiogica!.  con51tions which 

pose an imxlnenc th res t  t o  p u b l i c  h e a l t h  o r  che envlranmmc. The rzdis lo&Lcal  

monitoring progrm has a strcng b a s i c  f o ~ , d a t i o n  of  cspab:l:ties La i:s s z k f f ,  

equipment, and procadrrres. nere are aspects of the progrsrr; w h l c ! ~  shoz ld  be 
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szrengthened. Tne folloving section contains a list of recommendations arising 

from the findings of chis reviev. h n y  of the deficiencies vhich were 

identified are related to activities or lack of activities vhich could 

adversely affect or make questionable the quality level of data. It is ORAU's 

opinion that virfi relatively minor changes and additions to the present 

radiological monitoring program, SSFL vill bc capable of conducting thorough 

and accurate assessments of the radiological status of the site. Portions of 

the size have been recently evaluated, but additional data and information are 
.* 

needed ty,provide a comprehensive evaluation of some of those areas. Current 

radiological da=a have not been developed for other portions of the site, some 

of which may conrain residual contamination. An accelerated schedule or 

expanded scope of site surveys vould likely require a level of effort, beyond 

the c=ren=ly available resources. 
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Evaluate staffing requirements relative to the current and 

anticipazed workload. Actively pursue staff replacements and 

additions, as determined appropriate. Initiate plans for replacement 

of laboratory head. Cross-=rain staff in key activiries to provide 

A &les. backup capabil' -' 

..- 
Pvalua~e potential low-energy beta analytical needs to determine 

vhether acquisition of a Liquid scintillation coun=er wouid be cos: 

ef f eccive . 

Develop additional dezailed procedures, covering aspeczs of :he 

radiological monitorlng program such as monitoring surveys and 

measuremen= of surface acriviry and exposure rates. Finallze 

revisions of proced~-es , as appropriate, and establish a regular 

scheduie for procedure review and updare. 

Develop guidelines for residual concen=rations of radionaclides In  

soils at S S T L .  It is suggested =hat =he DOE REShG progran! be use2 

f ot this purpose. 

Use gross alpha and gross beza soil analysis only for screening 

purposes; develop radionuclide-specific analyses for evaluating soil 

contanination levels. 

Implement referencing of surveys to srate and/or USGS grid systems. 

Review surface gamma scanning procedures for improved identifica~ion 

of "her-spots" and small ereas of contamination. 

Develo~ a list of eauinment detection ca~abilities. 
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9. Hodify drying/ashing procedure for soil to reduce the peak 

~emperature to &SO0 C. Also, evaluate possible ef fec~s of 

temperature on loss of other potential contaminants. 

10. Evaluate use of alternate photopeaks for gamma spectrometry of 

certain radionuclides. 

. 11. Obtain a simulated soil mazrix s:andard for gamma spec=rometer 

palibration. 

12. Develop a chain-of-custody procedure for samples. 

13. 1nitla:e an auditable program of =raining and qualificazion of 

personnel in radiological mo~itoring procedures. 

1 .  Develop and implement a progran: to assure periodic comprehensive 

audits of radiological monLroring activities, relazed to 

decommissioning. This prograu should include in=ernal audi=s and 

auclics by Rockwell, WE, en& exrernal agencies. 

15. Initiate a program to including quality control samples for 

evaluating performance of commercid analytical labora=ories. 

16. Implement a program to sgs:ema=ically characterize rhe radiological 

s=ahrs of the enzire SSFL Area TV size. This characterization should 

include evaluations of stlrface aczivlq levels on structures and in 

surface and subsurface soils. ?he findings should be coqared to 

applicable guidelines, hcluding site-specific guidelines for soil, 

as established by the DOE'S S t z p l u s  Facilities Hanagement Program. 

17. conduct additional inves:igations of questionable coneirions , 
identified at the remediated are of the T06t facility. 
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