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The abi l i ty  ta effectively manage solid f;w generated on the CriiR is 
crucial to the continued operation of the three facilities. W i . t  

acceptable dispsal capabilities, the facilities may be subject to 

D=velcpwnt D e m m s t m t i a  was established to p m i d e  technica3 and 

scimtific informatian leading to the devtXkpmnt of new and i m p m &  

waste diqxsal facilities for the mnagawmt of salid 1;Lw generated on the 
OKR. The ulthmte goal of the program is dispos;ll of solid Kw on the OHR 
in a nranner lhatpratectstheenvircsnmerrt: and ensure the present ard the 

future health and safety of the public. 

Cpxatianal or Eamtdmn. The Irrw-Lmrel w a s t e  D m  
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'Ihe sc(3pe of the LSWDM) Program has been defined to include the 
following activities 2 

Ccanpletion of these activities qxcted before FY192 arid shculd 

culminate w i t h  o c a p a n q  on the ORR of a largescale demnstration 

facil i ty based on new disposal technology. T h i s  damnstration W i l l  be 

coupled w i t h  the opening of new s i t s  on the ORR ard thegradual 

depl-t of other large Scale demonstrations of best-mnagemmt- 
practice dispsal  ~ l c q i e s  to serve the (XI?. The cmplex  of new sites 

ard dkposal demonStrations is ref- to as Interim W a s t e  Managem?.nt 

Facilities (IkNFs). IWFs is defined as a waste nm'ag€mat facility 

located a t  new sites (swszh-7, WBCV, and KX) on the O R R a r d t o k e  

developed w i t h i n  the 3~- of an Envbxmmmtal TmpactStAxment 

(m). O t h e r  elm- of the IJN minaganent system not located at the EW 

sites on the C%R or  outside the scape of an EZS w i l l  be developed within 
the kaclkgmurxi of t h e ~ ~ ~ ~ ~ ~ ~ t r a ~ a n d c o o n l i n a t e d t h r o u g h ~ e L ; I w D D D  

Program. 

providing mdispsd. , processing, packaging, and 0th- 25upport functiaans 
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 our classes of waste have been d e f i n e d b y t h e w a s t e w t i o n  

strategy. c b s s  I is waste w h i c h  is suitable for unrestricted burial and 
which has lfnrels of ctmmnma ' tion t h a t  wmld result: in doses belm 'the 

tr iggcz dicrse at the t ime  of Class I1 is waste w h i c h  is suitable 
far errgineered Clispa& and which has- ' t im levlels that w i l l  
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?Ize IMPS a prwvide for of the follming quantities of 

w generated for each class beginning in 1991 and atenduq t 3 U z q i l  2021 
(Table 2.1.1). 

Table 2.1.1 Annual D h p s a l  Cqacity Needs for L3M3&K), IWMF's 

E?FJ/URO 

OHNL, 40-60 60-80 5-35 5-15 

P lant class I Class 11 CT In: aass N 

ORGDP 5-15 10-30 5-35 5-15 
Y-l2  1500-200Q 1000-L500 J000-1500 

Total 

200-250 

1545-2075 1070-1610 1010-1530 210-280 

potentidl D k p s a l  Capacity for Dwelopnent on the ORRhasbeen 

estimted as present& in Table 2.1.2. 

Ts.le m s  shall b e c a p a b l e o f m e e t L x ~ t h e ~ ; ~ ; ~ -  =&==- 
for  all Waste classes prcducd cm the QRR for at least 20-30 years. ?he 

facilities must  be capable of demonstyating acceptable pzformmce during 

W bstitutictnal. cantrol period. ThE?propasedpesiods of institutional 
control for each L;Lw class are presented in Table 2.1.3. 

~ 

m class Time (vrsl. 
class I 20-30 
class I1 100-3 00 
class In uiy.fietermined 
class N NA 
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Table 2.1.2 Preliminary Onsite D i s p o s a l  Capacity Development Scenarios a 

Major 
WE site Potential Disposal Reference D i s p o s d l  Reference Waste Stream, 

Disposal Si te  Status Serviced Capacity for D e v e l G p T m t  ( f t 3 )  Technol(xjy/ Facil i ty  CatWGry, Or class 

SWSA 6 

M A  7 

w e s t  Bear 
creek Valley 

W e s t  C h a t n u t  
Ridge 

East Chestnut 
Ridge 

ORNL 551 , 005 
6,742 

345,564 

OEICIDP, u-12 270,000 
486,000 

27,000 
864 , 000 

1,752 , 204 

OFNL 68 , 749 
4,312 

2,435,479 

2,080,038 
5,114,537 

5,195,175 
2,149,362 
1,880,334 

17,767,296 

Below G r a d e  Silo 
Below G r a d e  W e l l  
Above Grade Mush 
Below Grade Trench (A-16) 
B ~ ~ c N  Grade Trench (A-17) 
 la^ G r a d e  Trench (A-17E) 
Below G r a d e  TYei -d  (A-18) 
Above G r a d e  Turmilus 

Belocs Grade Silo 
Belw Gxade Well 
Above G r a d e  Tumulus 

C l a s s  I1 

Below G r a d e  Ki l l  Cut Trench class 11, r n  
Above G r a d e  WLE 

Below Grade Trench (Area A) Class I 
Belw G m d e  'hrerrch (Area B) 
Below Grade Trench (Area C) 

Belm Grade Hill C u t  Trench EPiC/Sanitaxy/Industrial 
C l a s s  I 

a. 

b. 

d. 

Oak Ridge Reservation Law-kvel Radlhaczlive Wah-tg Storage ard D i s p o s a l  Capacity Evaluation. 
G r e e n e  Engineers, Inc., Oak Ridge, TN. A u V t  1987. 
The capacity given i s  fo r  a 2-layer hrmulus. 

Technolcqy is used a s  a generic term to  include waste package, fonn, and di-1 d t .  

Prepared by I~~kwood 

For a 3-layer t d u s  multiply the capacity given by 1.50331. 
c. As of March 1, 1987. 
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2.2 Life cycle C a s t  

2.3 S i t e  

Wtabilitx RsQuiresnents 

S i t e  suitability for m a c e  dispcwd of L;cw on the ORR ckpemis 

upcm lnany factors ranging from geokgy to climatolcqr. Theprimary 

stability and isolation of L;Lw in the event of fail- of the dispsal  

facility. These &aracterWcs shculd dLS0 facilitate design ard 
crmstsu_ctian while pmmoting ease of -ti- and cl-. s h  
dislXfial facilities for LTw may be a t  differmt locations on 
the OR€?, disposd sites on ke expect& to present a range of geologic, 

ccrntribzrtion of site daraekristics taJard stability and isolation of IJlw 
on W 

cansideration in defining a set of site requiremerrts iSti3pramJtethe 

trydrologic, micrrrmetorolqiczal, and environmental d t i a n s .  The 

can therefore be e q e c t e d  to vary from site to site. 
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A site develcpmt plan specific to tach d k p s a l  sitemustbe 
developed and a ~ m e d b e f o r e c o ~  'on of the diqcsal facility. ?he 

plan must  cansider selection of the best cambinationofwasteclass, 

dispcMl teduholcgy, and site t o  maximize the site dmelopnent capacity. 

The design a m c q t  shall minimize the reqimmnts for lasd in terms 
of area - wing - on, cprat ion,  ard closure. Ihe 

ancept shall also attempt t~ lhit the total EiMxrnt of land remved fram 

alternative use for the anticipated hazardous life of the waste. 

effort shall be made to maximize d i s p s a l  potential w i s h i n  the 

bcRlKtaries of the site. D i s p c r ; d l  unitssballbearrangecPtominismize 

separation distances and to  oE53ltsalizecarmnonfunctions. Consideration 

& a d  be given todisposalofmorethanonewasteclassatanIWMF. As 
mre infannation becamzs available, aptimum site organization parameters 

conficpmtions and r e l a w  sunpport functionscanbedenrelopedtoinsUre 

efficient land utilization and minimized cost:. 

can ke ckvdoped. Fmm these site parametE?rs, optimal dispos;ll 

2.4 Transfa WdUdJ. 'OTIS - mite /o f f s i t e  
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2.5 strategic stoorage 

2.6 Plan 
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2.7 Quality Assurance Program 

The IWFs shall ccauply w i t h  DOE order 5700.6 (QLpdlity Assurance - OEO 

site Implemmtation Plan) ax3 be cr9lsistent w i t h  the objectives set forth 

in the  Quality Assuranc;e progrann for Nuclear Facilities 

(ANSI/ASE NQA-1, 1986). 

2.8 Passive Isolation 

The engineering design &all p m i d e  lorq-term passive isolation of 
the ID? t3ereby reducing the need for cxmtimhg activeminttmance 

following site closure ad institutional control. 

me design cxmcqt s h a l l  maintain dFrect and a-rne radiation doses 
at levels which are as low as masanably achievable (m) during 
Operations for bath the general public and employees a t  the facility. 

The design concept shall provide for long-te.m s t ab i l i t y  of the w a s t e  
d i q p s a l  site. 'Ihe following charac=teristics are carsidered appropriate 

for mhaxemmt of long-term stability of the site: 
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2.11 

Each facility ShaLP be required to have an aFproved dtorirq 

program prior to construction. Ihe program shdll include plans for taking 

corrective measure if migration of radionuclicks - d d  indicate that the 
A perfcrmance cbjectives of the demstmtion have not keen met. 

cxmrpreh&slsive pex€ormnce manitarirq prcqram shall include, butcatbe 

restricted to, the fo1lmi.q: 

-3 O x y 3  2-7 



A design to masure (a) operat iad & f l u a t  releases, (b) 
significarrt mi.grati.cn of radionuclides and cfiemicals in (arwl, if :  

appropriate, beyord) the bufferzane, (c) dkpxal.tmitfllbsidenc9, 
ard (d) &anges h facil i ty paxamtexs~d~mayaffectlong-ternr 

site prformmce; 

Ihe program shall include, b . I t  not rEcesscily be limited to, 
dtorirxj sail, a i r ,  surface water, and in the subflurface, soil and 
water kath in t h f 3  saturated ard ImSa-ted zones; 
(3aqiTlg trends in site performance shall be detected and docmated 

sufficiently in aclvaner? to a l law application of any wcessaq 

axrective action prior to exceduq * ~ 0 ~ ~ ;  

BE pregsarn shall be able to asaxtam ' w h e t h e r o r n o t ~ e  

concentrations frcan the treatrment, storageordkpxal facility a t  

the facility q l i a n c e  point are less than the concgntration guides 
for unmntmlled areas; 

shall include, d m r b q  points for d o n u c l i d e  

~ l i a n c f 2  l i m i t ,  Maritolcing plans: anca 
A part of the p0St-e- surveillance , amonitoring 
system shall be maintained based ontheaperatinghistoryardthe 

clcsure anl stabilization of the d i s p s a l  site. 

urmsual phemrem, and prform atmxspheric d i s p s i o n  analyses. For 

analysis of Class I waste sites, "Lhe follcwing data shapl be collectseca: 

of the LW demnstntion sites 

to provide reasanable assurance that the prfo- &jectives, as 
d e f a  by the trigger dose, are being met. For this repor%, manitOrhq 

mqukemnts d l  be considered as an extension of the L3w site data 
collectionactivities aurent ly  being pe.rform& on the ORR. These 
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activities are design& to provide a statistical data basle for baclr;graund 
values on the radiolcgical., chenid, physical, and e r ~ ~ h m  

properties of specific media in the vicinity of the proposed sites. 

2.12 

cme 

Design for individual IwNFs sha.iLd not preclude d i q c s a l  of mre than 
WLW class at a gar t i -  site. 21 #e went that multiple class 

d i s p d .  units are prqcex3 for a candidate site, special attention 
m u s t  be given to .assarm proper waste segregation ard handling. 
mst provide a waste receivhq area sufficient to prevtmt Illixing of the 

hax3l.d or -red in the same lc?cation(s). T b e  IWMF shall pmvide a 

system for assuTing #at the appxpriate waste class is di.spao;ed of in the 

’I[he 

waste classes. DiffciLrent  waste classes 5ball be s€?gxqaW&not 
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2.13 Mcdelhg and characterization 

2.14 W a s t e  Certification Progxam 

2.15 -le w a s t e  

a) Solid waste shall Contain as little and n o n m m i v e  

liwd as reasonably ad'Lievable, k a t  in rmcasesha l l the l icp id  

acE!ed 1% of the volume; 
b) W a s t e  m u s t  nat be readily capable. of detonation o r  of explosive 

deccanposition o r  react at nomil tenpratux-es an3 p r e s s x e s - o r  

explosive reaction w i t h  w a t e r ;  

c) waste rrmst no% mtain or  be capable of germrating cyantities of 

harmful gases, VIS, fumes, or liqyids; 
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2.17 Opsz-atirq Fmxedms  for Disposal Facilities 
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Each dispced facility shall have a lay& and plan of q e r a t i c m s  designed 

to  insure enployee safety, permit efficient qpration, aril minimize 
adverse impad-..: associated w i t h  the - an, aperation, closure, 

post-closwre, tud mairntplnance of the disposab site. F!emdiatian 

procedures shall be included, for ea& facility to mianimize adverse impacts 
resulting fmm accidental spills, design failures and other events that 
release U n a m 1 e  axlnxks of m. 
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2.18 Facility Clasure/post Closure 
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j) A 19-lived and very reliable barrier system mustbe 

designed. ?he system must f i rs t  be able to function fo r the  

repbirs. ?lac system must be designed to  v i d e  an effective barrier 
tol3umxhg- ami inhibit roQt p t z a t i o n .  In addition, the 

barrier systemshrruldberepxab * le in the event that mm&i.d ' action 
is-. 

or inst;itutianal control period with v m y  IIO 
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3.0 CLASS I - UNRETRICTED HJRIAL OF RAS'lZ 

3.1 waste Characteristics 
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3.2 S i t e  

any other pblic or private water supply. 
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c) A 200-ft buffer zone IIBlst separate active p r t b n s  of the dispasal. 
facility ard  the facility's barrier fence. 

d) wlnried waste rrmst be no closer than 5-ft afxnre themaxiTlnnn 

e) Ln-site soil penaeability sbould be no greater than io4  Cm/s if 

f) 
g) ?he facility sharld not be located on the m e  zone of a 

nor sharld it lie in the z m e  of grum3water 

hisbric gramlwater table w i t h  greater distance+; preferred. 

-3- barriers are not wed. 
lTae facility mast be locziM out of the 500-year flocdp1a.h. 

solesaurce aquifer, 

discharge. 

h) ?he facility shculd nut be lccated in an active fault zme. 
i) V a r i c a s  types of ~ imthEi t :axa ldenhanoewaste~grat ionwi l l  

he avoided such as mass wasting, slmphq, l-lidkq, 

ckuzuical Weatberjng. 

j) O t b r  geolqic areas 4x1 be a v o w  tkt wtxzld -,make 
unpredictable, ar lessen d e M m  of lpssibzewisternigratian 

include k a r s t  d € 2 V . d e ,  flazmnd bedrock, ard inl3&x&kd 

The followinJ areas have bern identified as poterrtial cca?stsaints for 

design of a class I waste dispsa l  facility: 
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3.2.3 Azblic Exposre Ninimization 

3.4 Facility Cperations 
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reasanable effort should be rnadetonrairRaun ' radiaticaexpofllrce to 
workexs as l c rw as reasonably d e a b l e  (M); 

b) Class 1 waste shall be segregated and ghysically remved fronn 

patential sources of additiandi - tian tfiat mi*t result in 
failure to meet waste accqkmce criteria; 

c) NO liquids w i l l  be 

d) - 'es and locatians of each dispsal  unitmustbeaacx=urately 

lccata3andmappedbymeansofalandsurvey; 

t i v e a r e a a n d a t h r e e -  'ondl buff= zcBI& of e) An - 
sufficient size must be r d n k m e d  ' t o a l l c w u n r e s t r i c t e d u s e ~ ~  
the buffer zone baundary; 

f) ?he buffer zone shall be of sufficient size to permit envirprmrental. 

of in the Qass r waste facility; 

. .  

3.4.1 Suppo& Facilities 
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structure there shall be prwided sanitary to i le t  facilities. No 

a r e  anticipates to shelter or  support operating 

qui-, &toring eqyipmxt, or leachate collection 

crperatians. 
d) utilities - Electrid Service be a d a b l e  onsite to sugqprt 

&toring ard m i w  cperaticms0 ccamunication capabilities 

will be depdent upan specific dtoriq/alam -. 
e) cpxating Eqyipmnt- The equim specified shall meet the 

ac2alrdance w i t h t f i E ! O p e r a t i n g ~  established for Class I 
=so 

performanrre I x x x s s q  for aperating the lanafill in 

?he operat- tquipsnt  shall include a s  a minimum: 

3.4.2 operational I k q x k x m  ts 
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In additim to the general performance m;nitorirrg 
proposed in section 2.11.1, the following sass I-specific anas have 
identified: 

a) Graurxtwater mmitaring ketwem karner layers and beyond the last 

b) A-ic vents originathq frcan the diqmsal siteshallbe 

hpemeable layer, 

=anpled for radioactive gases ard vapors. 

'I%e results presented Table 3.2.1 give an * of the 
corcen-~an l i m i t s  t h a t  would k e  L i o n a C l a s s I w a s t e d i s p s d  

facility. 
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Table 3.8.1 Class I m s t e  concent ra t ion  limits calculated 
according to LLWDDD waste d i s p o s a l  strategy using  

pre l iminary  s i t e  and waste characterization data 
for West Chestnut Ridge site 

Intruder / 
Half - Water I n t r u d e r  water 
life paLhwa y pathway pathway 

Isotope (years 1 (IJ ~ i / m 3  ( u ~ i / r n 3  I (vci/rn3 I 

137 cs 
14' ~m 

1.23E+01 
1.60E+06 
5.73E+03 
2 60E+00 
2 70E+D0 
5 30E+00 
1 .dOE+02 
2 8SE+O 1 
1 53E+06 
2 1 3E+05 
1,00E+00 
1.37E+01 
5 SOE+Ol 
2 06E+00 
3.02E+01 
2*62E+00 
9.00E+01 
1.36E+01 

4.96E+OO 
1.41E+05 

7.OOE+O8 

2.1 4Ec06 

8 8OE+00 

1 *59E+35 

4*40E+0? 

8 78Ec01 
2 41 E+04 
4.32E+02 
7.38E+O3 
4 50E-01 
1 -81  E+Ol 
8.80E-01 
2*64E+00 

4.18E+05 
3 20E+06 
1.06E+05 

a 
a 

3 87E+08 
4 53E+07 
3 966+35 
6 713E+37 
1 38E+04 

a 
2 04E+04 
1 7 5E+O7 

d 

1.30E+07 
a 

7 06E+O7 
3.58E+07 
9 856+07 
1.28E+10 

8.01 E+01 
5 96E+04 

8 99Ee01 
8 90E+01 
6 .  SOE+31 
1 14E+05 
6 71 2+04 
4 5 5 E+#3 
4.22E+03 

a 

a 
a 

9*33E+04 

3=43E+OS 
3 64E+03 
7 32E+04 

a 
a 

4.71 E+04 
9.27Z+02 

1.49E+04 

I *95E+05 
8.SlE+02 

a 
3 045+03 
2 09E+O6 

a 
3 07E+02 

a 
4 - 05i306 
6*39E+O2 
2 28E+O3 
2.98Ec06 
1 78E+01 
6 67E+03 
5 71 E+02 
2 29E+03 
1.86E+01 
1.95E+03 
1.16E+03 
1.24E+O3 
3 4?Et02 

a 
1.60Ei04 

a 
a 

1 *88E+05 
3.63E+93 
4.32E+04 

a 
a 

4.71 E+04 
1.49€+04 

9 24E+02 
1.95E+05 
8. a 2 ~ + 0 2  

a 
2 65E+03 
1.86E+O6 

a 

a 
3.  a75+02 

3 83E+06 
6 39E+02 
2.28E+03 
2. S'8E+06 
1.79E+01 
7.92E+01 
7 .'77E+01 
9.57€+01 
1.45E+01 
1 .s"1 E+03 
1.14E+03 
9. f4E+02 
3.23Ec02 

a 
1.36E+04 

a 
a 

aindicates  t l a t  there was not a dose convers ion  f ac to r  
developed for t h i s  isotope. Further a n a l y s i s  w i l l  be necessary 
to determine the waste concent ra t ion  limit. 
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4.0 CLASS 11 - D I S X S A L  OF VlASlE 

4-1 



a) 
b) wistUre, 

c) microbial activity, 

d) radiation effects, arzd 
e) chanicalreacti~. 

weight of avert42rden and ccanpactim equipmt, 

4.2 site 

4.3 mtruder Barrier 
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4.4 Facility Operatiarr; 

4.4.1 support Facilities 

1) - 
2)  Fork Lift 
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4.4.2 operatianal 

pratectian of the e n v h n m n t  and We heal+& ard safety of site 

p”-rsannel; 
Assure the d t y  of the site: 

Enamage CJOod hcxlsekeepiryJ practices: 

Wnimize the need for 1ong-m a m t r o l ,  and 
Be capable of meeting the- of the c l ~ / ~ - c l ~  

plan. 

In addition, the speratm plan shall recOgnize that: 

Only thas% materials classified as Class 11 waste shal l  be 

of that CLass I1 facilities; 

Wastes designated as Class II nust be segregateca f r o m  otfier wastes to 

prevent any interaction k e t i i  classes t h a t  might result in the 

failure to mst perfoxnmce criteria; 

waste packages nust be emplaced in a mer that mabtams * package 

i n t q r i t y  during emplacment, m i n h i z e s  the void spa- betweera 

packages, Md pennits the void spaces to be filled; 
A c m t i r q v  plan nu&& be in place for handling waste sh.ipkz?.?ts that 

fa i l  to m s s t  waste acceptance miteria; 

mery opportunity shall be taken to prevent misture intrusion into 
the waste packages anl the dispxd. facility; ard 
A unit operations analysis shall be p r f o r n d  for Class I1 OpratiOns 

to minimize q l o y e e  expsure ard insure ALARA considerations. 
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?he SWSA 7 sitehasbeendetemmed to be the mst mmpriate site 
for installatiun of the ini t ia l  class 11 waste d i s p s a l  facilities. Waste 

c~mmtxatim limits calculated aamrdirq to theLIEJM3Dwastedkpsa-l 
St;rategY are presEzrted Table 4.2.1 lese results can be used to get an 
urderstarr?ling of the cc;lnczerrhratian l i m i t s  associated with the 

implementation of the stram. 
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Table 4 . 8 . 1  Class XI waste concentrat ion Limits ca lcu la ted  
according t o  LLWDDD waste d i sposa l  s t r a t e g y  u s i n g  

prel iminary s i t e  and waste cha rac t e r i za t ion  da ta  
f o r  Bear Creek Val ley  s i t e  

In t ruder /  
Half - Water I n t r u d e r  water 
life 

I so tope (years 1 ( u C i / m .  1 pathwar 

1.23E+01 
1 *60E+06 
5.73E+03 
2.60E+00 

5.30E+00 

2.86E+01 

2 e 70E+00 

1.00E+02 

1*53E+06 
2.1 3 E + 3 5  
l.OOE+OO 
1.37E+01 
S.SOE+O? 
2.00E+00 
3.02E+0? 
2 62E+OO 
9.00E+01 
1 .36E+01 

4,96E+00 
1.41 E+05 
1.59E+O5 
7.00E+08 
4.40E+09 
2.14E+06 
8.76E+01 

8.80E+O0 

2.41E+04 
4.32E+02 
7.38E+03 
4.  SOE-01 
1 .BlE+Ol 
8 80E-0 1 
2 64E+OO 

5.49~+14 
3.81 E+05 
8 92E+05 

a 
a 

3 .OSE+Cl7 
7 24 E+ 2 1 

2 01 E+07 
5 OOE+O5 
1.25E+06 

a 
5.1 9E+10 

a 
3.01 E+07 

5.76Ec07 
1.45Ecl2 
4.1 6E+15 
2.24E+24 
4.45E+02 

8.16E+03 

4 87E+07 

a 

7 e28Et03 

8.08E+03 
5.33Ec02 
5.1 OE+03 
5.04E+02 
8.09E+02 
5.14E+02 

a 
9.16E+Q7 

a 
a 

7,30E+Il 
5 91 E+03 
1.236+04 

a 
a 

4.33~305 
3.82€+18 

6 43E+05 
3.17E+05 

a 
1.38E+03 

1*53E+09 
7 94 E+07 

a 
1.57E+05 

a 
4 a 52E+07 
3.546+08 
1318E+l2 
7.16E+21 
2*89E+01 
1*08E+04 
9 29E+02 
3 71 E+03 
3 .OZE+Ol 
2 . 2 7  Ei04 
1.90E+03 
3.01 E+03 
5 a1 E i 0 2  

a 
3.72E+08 

a 
a 

7.29E911 
5.82E+O3 

a 
a 

4.27~305 

1 .OBE+05 

3.81 E+18 

5 - 24E+$2 
1.94E+05 

a 
1 .3a~+o3 

1 49€+09 
3 01 E+07 

a 

a 
2.53E+07 
3,54E+08 
1.31 E+12 
7.14E+2? 
2,72E+Ol 
4.36E+C3 

2.54E+03 
2.86E+O1 

3.99E+02 

1.54.E+05 

8.34E+02 

4.81 E+03 

6 37 E+02 
2 73E+O 2 

a 
7.35E+07 

a 
a 

=Indicates t h a t  the decay of the isotope is s u f f i c i e n t  t o  
allow f o r  any c w c e n t r a t i o n  i n  the waste for that p a r t i c u l a r  
i so tope .  
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AS part of the xlanagemerrt stxategy, the soluble uranium fraction in 
class In. waste is intaxid to be leached fmm the d i s p s a l  facility 

during the b s t i t u t i d  c x m t m l  period. At the endoftheccartral 

@&, the a ~ ~ u l ~ t  of soluble uranium remainirq at the si- is aqected to 
be nqligible  aril shcluld not pcse a @la to -t~ quality. 

class Iu: wastes w i l l  camply w i t h  the waste form 

established for the precxdng classes. The form and packaging 

requirements of Class III wastes m y  ke apected to vary fm Class I1 due 
to the mcessity for in situ 1eackb-q. 
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5.2 S i t e  

site of the rn shall cmfom to the appropriategeneral 

PCS& in 2.4. 

A t  the end of active institutional control, Class 111 wastes are 
still expeckdtocx3ntam radionuclides which a x l d  expose an inadvertent 

in- to radiatian levels greater t h a r t h e p ~ ~ ~ ~ i b e d t r i g g e r d c e e .  

For this reason, intmder P- 'on must be engineereca . For emmgle, the 

surface of the carer or intsuder barriers must be installed to protec=t 
against inadvertent btmsims for at least 500 years. FbysicdL harriers 
may take the fonn of thick covers, barriermateridls, or W d e x s  which 
areurtended to deny or l i m i t  access to the d i s p s a l  unit. These 
materials must remain intact and functiondl durirq at least the 
institutional ccilrtrol pia3 and prabably for same, as yet specified, 
additional period thereafter. 

Mzc requires that tbre tap of t b r e w a s t e w a s t e ~ 5 5 ~ b e l ~ t h e t o p  

5.4 Facility Opesation 

5.4.1 Supprt Facilities 

'Ihe follawirq facilities have hem identified. as necessar~ to wrt 
the r m  of class I11 waste: 
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5.8 LulJDDDStrategY-TeStcaSe 

The application of the strategy to the dispos;il of Class III waste 
identifies rpumerous ckmnstmtion activities to be per formd prior to the 

development of a full-scale dwdopment waste dispsal facility. rcEost 

of W e  l-chate generated frum the dispsa l  unit during the instituticnal 
the c=ontrol pid. lhese data w i l l  not only be needed for determuuIlg 

d i s p s a l  technology but dsa for defhing the requlatory criteria for 

impartant fram the stanapoint of design is the detennu3a ' tion of nam 

. .  

dishaxye of leachate tosurface waters. The discharg e of b32at€d 
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effluent to surface waters will the detemum * tion of the &&d 

and biological impacts of the effluent in the receiving w a t e r s  as well as 
the radiological impacts. the cplaracteristics of the leaate have 

been established, the design S€ the facility can be develops2 to cpkimize 

the site and waste characteristics w i t h  the & sf diqcsal .  Rre design 

1eadmt-e prior to release. AaaiDtionally, the appropriatedtor~ and 
mitigation strategis can be defined. Giventhisrath@rlengthlistof 

issues to be resslved, the application of the strategy presate3 in this 
section can be cansidered as only apl.eliminary wiew of thepoterrtial 

for a class 1x1 waste dkposal facility on the OR€%- 

must ir?clude the d e v e l ~ t  s f l ~ ~ t r e a t m e r a t s y s t e m s t o ~ t t h e  
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Table 5.8.1 Class I11 waste concentra t ion  l i m i t s  c a l c u l a t e d  
according to LL'WDDD waste disposal s t r a t e g y  using 

preliminary site and waste characterization data 
for  Bear Creek Valley site 

Intruder/ 
Half - Water Intruder water 
life pathway pathway pathway 

Isotope (years 1 ( p ~ i / m 3  I (uCi /m3 (LI ~ i / w 3  I 

1 OB€? 
14c 
9 3 ~ r  
99Tc 
32 Th 

23311 

238" 
235.5 

2 3 7  Np 
239Pu 
241 a 
243 

1 *60E+06 
5.73E+03 
1,53E+06 
2.1 3E+O6 
1 e41E+05 
1.59E+05 
7 .  OOEiOB 

2.14E+06 
2.41E+04 
4.32Ei.02 
7.38E+O3 

4 40E+09 

4 57E+05 
1.07E+06 
6 OOE+OS 
1.50E+06 
Sw34E+O2 
8 74B+03 
9*80E+O3 
9 70E+03 
6 4QE+02 
6.05E+02 
9.71 E+02 
6.17Ec02 

1 *4OE+06 
1.09E+06 
4 .  S3E+08 
7*51E+05 
1 1 OE+04 
1 e 8 1  E+06 
2 * 80E+05 
1.03E+O6 
2 *80E+03 
6*09E+05 
7.40E+04 
2 58E+04 

3.45E+05 
5+4OE+05 
5.99Ec05 
5 .OOE+OS 
5.09E+02 
8.70Ei.03 
9.46E+03 
9 m61 E+03 
5.21 E+O2 
6.05B+02 
9 5 a ~ + o 2  
ti.O3E+02 
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6.0 CIASS IV - NOT ACCEZUWX EDR DISPOSAL OF WASlIE 

o ~ ~ ~ ~ t m e n t  to isolate radicmclides of cculcern and reclassification 
and onsite dispclsal of the 
Dispusal of Class IV waste at sites other than -ace 

locations, or 
D i ~ p s a l  o f  C h s s  IV waste at offsite facilities, 

materials, 

o 

Treatment pnxesses designed t0 CoIlCentsate d o n u c l i d e s  of cacern 

are likely to generate additional v o l m  of contarruna ' ted materials for 

c3isposal in Classes 1-111. Derated materials must  be treated according to 
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of the individual waste classes. Midual materids 

remaining in class IV nrust amply with a l l appmpr ia t e~~ardo the r  

f- agency- for offsite shipnent. Waste form ard 

packaging for Class IV wastes must wmply w i t h  all 
appmpriate federal transportaticm regulatias. 

DisposdL of Class IV waste at locatianS on the OHR seler=ted for other 

than near-surface diqmsal w i l l  nut be amsidered in this report. 

6.2 S i t e  

Althmgh Class IV waste has been Mix& as ~ a a q t a b l e  for 

near-surface dispsal  on We ORR, miderat ion should be given t.a 

Accqbme criteria) for offsite dispsal. lbcations may also have to be 

identified ami assessd a s  acceptable strategic (interim) storage sites, 

pnxessbg sites on the reservatim, and to tfre (w- 

Treatment faci l i t ies  w h i c h  might leach uranium, provide ccnrrpaction, 

anplay ir~inemtion, or concrete fixation have not been identified for 

Class m waste. Irxlcwood Greene bas pa-fomed an inveStigationand 

asessmnt of space suitability for storage of LIIw in 0RL;BP WdincJs. ~t 
appears that  SQIIE? spce within tkeODI?cauldbeavai_labletoprovide 

-fer storage for Class 111 waste prior to ard following treabent. This 
space may also -e as a stag- area prior t o  shi- for offsite 

disposal. 

6.3 Intruder Barriers 
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6.4.1 suvport Facilities 
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