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EXECUTIVE SUl\-IMAR\, 
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Thlu repol't describes the Perfotml1J1ce ~sessment cPA) Ilnd Composite Analysis (CA) for 

thl! current solid low·level radIoactive wllSte (LLW) disposal fllclJlf)' at the Los Alamos 

Notional L.nbortltory(LANL). Materinl Dlsl':)osa.\ Arell (MDA) O. The FA and CA satisfY 

t.he rollowlng DOE requirement documents: 
• 

• DOE Order 5820.2A. RndIQDQtly~ Wn»te Moons,;ment (September 1988); 

• "Guldnnce for n Composite Analysis of the lmpact orIntcrllcting Source Tenns on 
the Rndlologicnl Protection of the Public from DOE LLW OJ9p05al Facilities" 
(April 1996); 

• "R.evlsed tnterim Policy on Rl!gulato),), Stn.Jcture for Low"Level Radiollctive 
Wns\c Mnnl1gcmcnt nnd Disposal" (July i 996): and 

• 1I1nterim Format nnd Content Guide nnd Standard Review Plan for U.S. 
Deplll'tmcnt of Energy Low-Level Waste Disposal Facility Perfonnnnce 
AssC!9sments" (October 1996). 

The purpose of the PA is to determine If'LLW generated since September 26, 1988 hIlS 

been. and wlll continue to be, disposed of at MDA G in n manner that will not result in 

radiatIon doses to members of the publlc that e>:ceed perfonnnnce objectives specified bjl 

the DOE. In D complementBry fnsltion, the CA is used to evalunte options for ensuring 

thl1t cx.posures from all waste disposed of at MDA G will not impart doses to future 

members of the public In excess of specified limits. 

MOA Q hall been used for disposal orthc Lnboro.tor~ls rAdlonct\ve waste since 195', The 

chemJcnl, phY8icw1 and radiological characteristics OfWDstc disposed of after September 

26, 1988 have been reported nnd documented in accordance with the requirements of 

DOE Order SB20.2A. Chllfllcteristlcs of the inventol)' buried prior to September 2S. 1988 

are uncertllin, although electronic records exjst for disposalR after 1971. Together, the PA 

nnd CA provide a comprehensive evaluDtion ofthe potential radiologicill exposures to 

future members cfthe public from pust, present, and future disposals at MDA 0, Doses 

nre projected beyond 1,000 years after fncWty closure. wltich is IlSsumed to occur in 2044, 

The results nrc compared with pe~ormlU1ce objectives provided by the DOE. 

Radiological doses to future members ofthe public can result from tne release and 
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• Maximum flllx of radon gas (I.e" 22URn nnd Ulltn) from the undisturbed disposal 
she or20 pCiJm1/s (1.9 pCUft'Js), 

• Ma:clmum effective dose equivalent of 100 mremlyr for contlnuou!I exposures of 
individuals who inadvertently ir1trude into the facUity after the loss of aCllve 
institutionul control (100 years), 

• Mn:clmum effective dose equlvulent or 500 mrcmlyr for ucutc exposures or 
indlv\duals who inndvertently Intrude Into the fucillty nfter the loss of active 
institutional control (100 years). 

• Maximum effective dose equivalent of 4 mrentlyr to un>' member of the publlc 
from the consumptIon of drinking wnter drawn from wells outside oftlle lund·une 
boundary. 

The performance objective for the CA iN the DOE primary annual dose limit of 100 nlrcm 

efft!ctlvt! dose equivalent for members of the pUblic, If the projected dose exceeds 30 

mrcm/yr, nn options nnaly~ls must be prepared to consider action!! that could be tukcn to 

reduce exposures, taking Into account the cost of such nctlons, Compliance with 

pcrfonnance objectives is evaluated over n I.OOO.year POSI-ciosure period. 

To model release nnd transport of rudlouctlvlty from MDA U. \Yuste charllctcrlstlcs unci 

natural processes were examined. Most wuste disposed or nt MDA G Is slightly 

contumlnated laborlltory trash (e.g .. pupel', pllcKttglng muterlllls, glasswure. etc.) und 

debris From cleunup actIvIties (e.g., building rubble, conduit, 9011. etc.). The Inventory 

includes large quantities oftrltlum, /iDeo (In actIvated melnls), and 13~CS (In Irrndintlon 

!lources); special nuclear mntcrlals (c.g .. 2J~PUI 2~JAm. uhd :!Ht!); nnd re~!clucs from 

medical radiOisotope separations (c.g .. 95"1'c nod 94Nb). 

The wilste Inventory for the J> A nnd CA wall dlvldecllnto four segments, euch of whlc" 

wus characterized separntely accordIng to Elvullnblllty of lnfonnatlon, The four segment!! 

I\nd the general method of chnructerlwtlon ure: 

• 1957 .. 1970 lnventory: Rud\onucllde content cx"trllpo\lltcd ftom recordg from the 
curly 19705; 

• 1971· September 25, 1988 lnvcntory: Rndlonuclldc content obtttlnccl frol11 
electronic database; 

• September 26, 1988 • 1995 inventory: Radlonuclldc content obtulnecl froln 
electronic dntnbase~ nnd 
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nbout 275 m (900 ft) nbove the regional aquifer. which supplies the drinking water (or 

oren residents. The climate is semiruid. the ecosystem is Piflon.JunJper woodland. There 

are nnturnl process!!s somewhat uniqU/: to this setth,s that have imporulIlt implications 

with respect to exposure pathways consIdered in the PA and CA. including: 

• J.:yoporntlon ot depths within the meso; 

• Slow moisture flux through the mesn; 

I Surface wnter runofffrom the mesa into the canyons; o.nd 

• Chnnneled winds withln the canyons. 

The MDA G Inventory includes muny waste folTl'ls contomJnated with B wide vanelY of 

rudlonuclldes. Three source term models were deyeloped to account for possible releases. 

For the purpose of the PA nnd eA. releases ofrndloactivity were assumed to result from 

the followltlg processes: 

• Gns .. phnse diffusion: 
e Translocation of rudloactive materials by burrowing anJmols nnd deep.rooting 

plants; I1nd 

• Aqueous-phase leaching of soluble radlonuclides, 

A uas.pl1a8lfdlffuslon model Willi used to calcuillte the time"dependent aux of 

rudlonuclldes in the inventory that art! either chnrnctcristlcalljl volntlle (I.e,. kryplon and 

rudon) or form gases (i.e" I~C us I·C02) or vapors (l.e .• )H llS 3H,O, H'HO/HTO). A 

biotic translocation model was used to Bccount fer time"dependent surfnce·soU 

rudlonucllde concentratIons as n rellult of burrowing Brnmllis excavlltlng wnstr: and plants 

usslmjJntltls rndlollctlyit~ throush rootu penctrUling waste, then depositing rRdloQClivil~' on 

the 8urtilce with nnturnl defoliluion. Flnnlly. nn oqueous .. phllSc relel1se model was 

developed to simulnte dissolution of radioactive mllt~riol!i into water percolating Ihrough 

the dlsposnl units, 

01ls.phnse relcl1seu were transported offslte In uir. producing inhalation doses. Surface 

contnmlnutlon resulting from biotic intrusion wns transported offsite in wr Bnd subsequent 

redeposition and in surfnce wuter, resulting In inhalation, ingestion, and c>'1cmal 

exposures. Aqueou~·phnsf! relclises wel'e transported venicBlIy downward toward the 
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CA AU PnthwllYs C~ndo del Suey S.S mremlyr 3 0/100 mremlyr 

FA O1oundwnter WhJte Rock 3 .5 x 1 O'~ mrem/yr 4 mremlyr 
Protectlon PllJori)O Canyon 

FA All Pnthwnys White R.ock 1 ,Ox J 0" mremlyr ZS mremlyr 
PajDJito Canyon 

CA All Pathways Wrote Rock '.ZxlO·' mremlyr 3011 00 mremlvr 
" Pujl1rito Canyon 

PA lntruder MDAG 12 to 30 mrem/yr I 00 mfemlyr 

PA Rudon Flux MDAG 0.1 to 3.1 pCiJm~/s 20 pCiJm2/s 
II. PA. Includes WBStC d.lspo&ed of nftcr September ~6, 19~8: CA. IncludCIl oJl WllstC 
b. Perfomw.nce ObJcclNe represents lhc maximwn proJecled cxposure from all releases Dll..AN1... 

Projected doses nnd radon flu:<es were smllll in 1111 cases considered, I1nd well below the 

appllcoble perionnnnce objectives for the PA and CA. The peak PA dose for the air 

pnthway nnalysis wns n smnll contribution to the maximum annual dose of 3.S mrem 

projected for other facilities at LANl. The projected doses for the CA were less than the 

100 mremJyr primnry objectlYe, as well ns the 30 mremlyr limit indiclltive of the need for 

un options analysis. 

The uncertainties associated with the projected doses. nnd their impact on the ability of 

l\1I)A G to comply with the performance objectives, are discussed. Uncertainties in 

invcntory, cnvironmcntal datil, nnd modeling pnrnmetcrs nre considered over n 10,000 .. 

~ear period to provide reasonable l1ssurance that the perfoMnnnce objectives will be 

achicved. After nccountlng for the uncertainty in the dOlie analyses, nIl performance 

objectives nre utillllkel)1 to be met, 

Analyscs and field and experimentnl data will continue to be refined to support the 

maintenance of the sIte Perform~nce Assessment, with an emphasis on reducing important 

uncertlllnties In the analysis. Waste Acceptance Criteria, waste chnrnctcriunion 

requirements, und wnste disposal Ol)crntlons wit! be modified to reflect the results of the 
PA, 
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