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EXECUTIVE SUMMARY

This Report was prepared as part of the U.S. Department of Energy response to Defense Nuclear Facilities Safety Board
Recommendation 94-2, Conformance with Safety Standards at DOE Low-Level Nuclear Waste and Disposal Sites. The purpose
of this Report is to assess whether the Department's low-level and mixed low-level waste disposal facilities have sufficient
volumetric and radiological capacity to accommodate the waste that the Department expects to dispose at these facilities. This
Report provides an update of a similar report, The Current and Planned Low-Level Waste Disposal Capaaty Report, Revision 0,
that the Department issued on July 30, 1998. The major dlﬁ'crcnce between this Report and the 1996 report is the inclusion of 2
radiological assessment.

As aresult of the analyses performed in this Report, based on an early l998 snapshot of current Department waste projections
and capacity information, the following conclusions can be drawn:

1. The Department has sufficient compIe.x-w:de volumetric capacity for low-level waste duposal through 2070 The
radiological capacity through 2070 for low-level waste disposal also appears to be sufficient.

The existing and projected disposal facilities operated by the Department's Waste Management and Environmental Restoration
Programs have sufficient volumetric capacity to accommodate all low-level waste that the Department projects will require
disposal at DOE facilities except at Los Alamos National Laboratory Technical Area-54. However, Los Alamos National
Laboratory is preparing an environmental impact statement that addresses the development of additional disposal capacity at
Technical Arca-54, and there is sufficient available space for additional disposal capacity pending, the results of the .
environmental impact statement, to ensure sufficient volumetric disposal capacity would exist. A number of sites also appear to
have significant volumetric disposal capacity surpluses. .

Radiological capacity appears to be sufficient for disposal of the Department's low-level waste at all facilities cXcépt the
Savannah River Site Intermediate Level Vault, However, given the conservatism of this analysis and uncertainties associated

* with the manner by which radiological data was extrapolated, it cannot be concluded that the Savannah River Site Intermediate
Level Vaults would not be able to dispose of the waste expected to be disposed by the site. To address this issue, the Department
should more closely evaluate both the radionuclide proﬁlcs of the waste projected to be disposed at the facility and the dxsposal
limits of the facility to determine whether the capacity is likely to be exceeded under the Department's current disposal ¢
projections. If it appears the capacity would be exceeded, actions can be taken to reduce the radiological content in the waste,
redirect the waste to another disposal facility, or modify the facility so that the additional radxoactmty can be accommodated.
Other disposal sites also appear to have significant radlologlcal disposal capacity surpluses.

2. The Department has sufficient complex-wide radiological capacity for mixed low-level waste disposal through 2070.
However, to accommodate the volume of mixed low-level waste projected to require disposal at the Department’s Waste
Management Program facilities, decisions must be made regarding use and expansion of these facilities.

The Depanmen.t's Waste Management Program has two mixed low-level waste disposal facilities: Hanford Radioactive Mixed
Waste Trenches 31 and 34 and Nevada Test Site Mixed Waste Disposal Unit. These two facilities provide the Dcpaxtment a

total disposal capacity of 160,000 m? and include room for further expansion. The Dcpartmcnt has pro;ected that 100,000 m of
mixed low-level waste will be disposed at these two facilities through 2070. Therefore, it appears there is sufficient
complex-wide volumetric capacity to dispose of the projected mixed low-level waste, However, there are currently limits at the
facilities which affect their available site-specific capacity. At the Hanford Radioactive Mixed Waste Land Disposal Facility,

the existing capacity (42,000 m? ) is too small to accommodate all of the mixed low-level waste currently projected to be
disposed there (99,000 m3) without expansion of the disposal cells. The Nevada Test Site Mixed Waste Disposal Unit appears to

be large enough to accommodate all mixed low-level waste currently projected for disposal there (less than 1 m 3). However, use
of the excess capacity is limited because this facility is currently only allowed to accept mixed low-level waste generated within
the State of Nevada. Both sites also possess available spacc to accommodate expansion, such that either site could provide
sufficient volumetric disposal capacity. .

3. Site-specific Composite Analyses have the potential to impact the conclusions of this Report.

An important purpose of this Report is to assess low-level waste disposal capacity from a radiological perspective. The analyses

1EE_
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and conclusions of the Report are based on DOE radiological performance objectives for low-level waste disposal facilities as
contained in DOE Order 5820.2A. A composite analysis assessing all radiological sources (e.g., pre-1988 waste disposal and
areas of radiological contamination) at individual sites has not been addressed in this analysis. It would therefore be appropriate
in a future revision of this Report to analyze the capacity of each low-level waste disposal facility while taking into account the
effect on capacity resulting from other radiological sources at a site. The conclusions of such an analysis may be different than
that presented in this Report.

4. Development of additional Environmental Restoration Program CERCLA disposal facilities may affect the available
disposal capacity at existing Waste Management Program low-level and mixed low-level disposal facilities.

The Environmental Restoration Program expects to construct CERCLA disposal facilities at Idaho National Engincering and
Environmental Laboratory and Oak Ridge Reservation. Additional facilities at other sitcs also may be needed. The potential
effect that not constructing these facilities could have on disposal capacrty was assessed in the altermnative scenarios presented in
this Report. Developing these facilities would allow more ﬂcxrbrhty in using the remaining avallable capacrty at cxxstmg Wastc
~ Management Program facrlmes :

- S. 77xe Department should make efforts to improve dala quahty and reduce uncerlamtxes

The Department's confidence in data quahty will be improved during future versions of this Report. The uncertamty of many of
the waste stream radionuclide profiles used in this Report can be reduced in those cases where the profiles are estimates based
on composrted mcomplete and extrapolated radionuclide data. Uncertainty also can be reduced in developingimproved - ..
volumetric pro;ectxons Additionally, uncertainty can ‘be reduced by an improved understandmg of disposal facility performance
assessment attnbutes o . : :

Current Waste Disposition Strategy

The Department's current plans for dlsposmon of low-level and mixed low-level waste are shown in Table ES-1 below. A
distinction is made between DOE's Waste Management Program and Environmental Restoration Program disposal facilities '
because the Environmental Restoration Program facilities, which are authorized under the Comprehensive Environmental -
Response, Compensation, and Liability Act can only receive waste generated from on-site environmental restoration activities.
In contrast, the Waste Management Program facilities typically can reccive waste from off-sitc generators.

Table ES-1. Estimated Volume and Projceted Disposition
of DOE's Low-Level and Mixed Low-Level Waste

i Estimated Volume by Waste Type (in m3)
. . i T T -
. . . . i
Projected Disposition !L Low-Level Waste ! Mixed Low-Level Waste | -~ Total
Waste Management Program Disposal Facilities| _~ 1,500000 ° 100000 " 1 1,600,000
Existing Environmental Restoration Program - g . . , ‘, - . ir. B
CERCLA Disposal Facilities L a.._.-._h,i R 5 400 ,000; ! L _”4\00% R _5 j_g_g_ 000,
-|Environmental Restoration Program CERCLA ! : o
Remediation Units i 15,000: 330,000 340,000
T A e S 1T T
" {Not-yet-constructed Environmental Restoration | § {
Program CERCLA Disposal Facrlmee_‘___ i - 390,000? L _3;920 ~ : . 429,009
To Be Determined | -~ | . _ .. .- .330,000 L . 170,000 ;_- 500,000
Commercial Disposal Tt ) 510,000/ ' 78,0000 - . 590,000
S Total; oL 8.100,000i . ‘ 710,000; 8,800,000
Source: 1998 Accelerating Cleanup: Paths to Closure data set. - ’ ‘
Note: Because of rounding, some totals may not equal the sum of their components.
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2.0 VOLUMETRIC PROJECTIONS AND CAPACITY

As reported in Revision 0 of this Report, over 2.7 million m 3 had been dispoSed in DOE low-level waste disposal facilities
through 1995. In the followmg two years (1996-97), an addmonal 63, 000 m° was disposed at operating DOE low-level waste
disposal facilities. DOE estimates that a total of approxlmatcly 8.1 mxlhon m? of low-level waste will require disposal by DOE
- from 1998 through 2070. This includes approximately 1 5 million m3 of low-level waste to be disposed in Waste Management

Program disposal facilities. Approximately 5.8 million m 3 of low-level waste to be disposed by the Environmental Restoration
Program in either existing Comprehensive Environmental Response, Compensation, and Recovery Act (CERCLA) disposal

. facilities (5.4 mllhon m3) not-yct-constructcd CERCLA disposal facilities (390,000 m> ), or remediation units (15,000 m3)

Nearly 510,000 m® of low-level waste to be disposed in commiercial disposal facilities; and almost 330,000 m> of low-level
waste that does not yet have an identified disposal facility (i.c., the dlsposal facility is classified as fo be a'etenmned)

In addition to the 8.1 million m’ of low-level waste identified above, DOE estimates that a total of 710,000 m of mixed
low-level waste volume will require disposal by DOE from 1998 through 2070, This includes almost 100,000 m? to be disposed
at Waste Management Program mixed low-level waste disposal facilities. Approximately 370,000 m 3 of mixed low-level waste
to be dispased by the Environmental Restoration Program in either existing CERCLA disposal facilities (400 m 3),

not-yet-constructed CERCLA disposal facilities (35,000 m3), and remediation units (330,000 m3). Approximately 78,000 m? of

3

mixed low-level waste to be disposed at commercial mixed low-level waste disposal facilities; and over 170,000 m > of mixed

low-level waste that does not yet have an identified disposal facility.

Chapter 2.0 compares the Department’s currently available and projected low-level and mixed low-level waste volumetric
disposal capacity with the volume of waste projected to require dxsposal Section 2.1 identifies the sources of the data and
methodology used in the comparison. Section 2.2 presents a brief overview of the generator waste volume projections. Sections
2.3 and 2.4 present, respectively, the low-level waste and mixed low-level waste volumes projected to be disposed at each DOE
facility and at commercial facilities. Section 2.5 compares the volume of low-level waste and mixed low-level waste projected to
be disposed at each facility with the available volumetric capacity of the facility. Altemative scenarios for disposing of waste
which has a disposal site designation of to be determined for low-level waste is presented in Section 2.6. A similar alternative
scenario analysis for mixed low-level waste is presented in Section 2.7. Section 2.8 provides a summary comparison of the
low-level and mixed low-level waste volume projections and disposal capacities.

This is the first revision of the Report since Revision 0 was issued on July 30, 1996. The Department's low-level waste disposal
projections and facility capacities are generally consistent between Revision 0 and this Report. The followrpg two changes are
the most significant differences between the volumetric disposal projections in the two reports:

¢ Projections of low-level waste to be disposed at commercial facilities decreased from 1.6 million m 30 510,000 m3, due
primarily to 840,000 m> of Ok Ridge Reservation low-level waste that is no longer projected for commercial disposal.

" e The Savannah River Site capacity and projected configuration has been changed, though overall Savannah River Site

" capacity (about 1 million m3) is not affected. The number of vaults that had been considered previously has been reduced,
and the associated space is now being considered for slit trench emplacement. This represents a flexible configuration
capability that is adjusted as future needs become better defined. The majority of projected waste volumes originally
considered for disposal in low-activity waste vaults is projected to be disposed in slit trenches.

Revision 0 discussed the projccte.d volume of mixed low-level waste but did not cvaluate whether DOE's available capacity was
sufficient. The main change in this revision is the inclusion of such an evaluation.

2.1 Volumetric Capacity Analyéis Methodology

N\
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To assess the adequacy of the Department's low-level waste and mixed low-level waste volumetric disposal capacity, the volume
of waste disposed to date and projected for disposal at each facility was compared to the facility's total volumetric capacity. The
comparison involved the following threc types of data:

¢ Past Waste Disposal Volume - Data on waste volumes disposed prior to 1998 were provided by each disposal facility.

* Projected Future Waste Disposal Volume - Waste volume projections are based on data DOE compiled in early 1998 in
support of the Paths to Closure strategy issued in June 1998. These data identify each low-level and mixed low-level
waste stream projected to be generated, the projected disposal volume between 1998 and 2070, the waste type (either
low-level or mixed low-level), and the disposal facility that is the generator expects will be used. In cases where the
generator site has not identified a disposat facility, the disposition of the waste is identified as fo be determined.

» Facility Disposal Capacity - The established volumetric disposal capacity of each facility was calculated from data on the
dimensions of the facility. Appendix A presents the calculations used to determine each facility's total volumetric disposal
capacity.

2.2 Projected Volumetric Disposal Needs

This section summarizes the total volumes of the Department's low—lcvel and mixed low-level waste pl‘OJ jected to requnre .
disposal from 1998 through 2070. Low-level and mixed low-level waste requiring disposal is generated by a number of
Department programs. For the purpose of this Report, a distinction is made between low-level and mixed low-level waste
generated by the Environmental Restoration Program and all other programs. The primary reason for this distinction is that
while the Environmental Restoration Program generates the largest volume of low-level and mixed low-level waste as part of
cleanup activities, the Environmental Restoration Program also manages disposal of the majority of these wastes, with only a
fraction being transferred to the Waste Management Program or commercial facilities for dnsposal

2.2.1 Projections from Programs Other Than Environmental Restoration

ot

DOE programs that will provide waste for disposal in Waste Management Program disposal facilities include the Waste
Management, Nuclear Materials and Facility Stabilization, Defense, Energy Research, and Nuclear Energy (including the Naval
Reactors program) programs. Waste provided to the Waste Management Program includes waste that was initially generated or
is derived from waste initially generated by other DOE programs and transferred to the Waste Management Program for
management and disposal.

The generators from other programs typically generate waste from active operations and are listed in Table 1-1. Table 2-1,
column 2, (Non-ER) presents the low-level waste volume projections by generator from Programs other than Environmental
Restoration and identifies the planned disposal option. These waste volumes represent the projected low-level waste disposal
needs from 1998 through 2070. Table 2-2, column 2 (Non-ER) presents similar data for mixed low-level waste.

Table 2-1. Projected Low-Level Waste Disposal Volumes by Generator Si.te_ll’rogram

(1998 -2070) 2
. r ! ! ) :
Generator Site | NomER [ o Total ® l * Disposal Site/Facllity . i
: ! H . H ) i i
! | i |
Hanford Site ! 0. 3,800,000 3,800,000 Hanford/Environmental Rcs(oranon Dnsposal
. o ] i ] Facility -
i i : (3,800,000 m®)
: i !
Fernald Environmental Management Project I OE 1,600,000 1,600,000 Fernald/On-Site Disposal Facility -
: ; | | (1,600,000 m’)
| i = T
Ames Laboratory ; 120' 0, 120
) 4 . b
¢ N 1 .
Argonne National Laboratory - East . 13,000, 7891' 14,000
A, . ; — SRkt B
: i i
%anokl}:_wen Nationa! Laboratory ; ) 17,000, 9.000. 26,000
; - LT !
!Columbus Environmental Management Project - WJ 1 0 1.400 1,400
é . : i
|Energy Technology Engincering Center ! 0; 640, 640
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{General A Atomies i.;_...___. N __(_)i__ 340 340'
H '
{Hanford Site. e zso,ooql ol 230000|
i ' ! ’ '
. ti t ! 4 4
}NL_a_w»r.cncc Berkeley National La’borlq_r?' SR 30_ Lo 30 (280,000 m’)
’ ' ;
;Eaboratory for Energy-Related Health Research 0. 2000 2,000
4 ‘ i
| ! !
: Portsmouth Gascous Diffusion Plant - 2.000!> 0 2,000,
H P
3 .
‘iPrinccton Plasma Physics Laboratory ,; 2.000! 0 2,000
e e e B B e et
| . 1
National Laboratory - West 1 0i 140 140
Argonne Nation ot Ao + - Idaho/Radioactive Waste Management Complex
Idaho National Engincering and Environmental Lab | 24,000 o] 24000 (@4.000m’)
Los Alamos National Laboratory . ! 520,000 37,000 560,000 Los Alamos/Technical Arca 54
i (560,000 m®)
[
Energy Technology Engincering Center i 0 2,300 2,800
. " - - i - -
Fernald Environmental Management Project | Q 84,000 84,000
T 1
Lawrence Livermore National Laboratory H 37,000 0 37,000
i - i -
?Lovclace Respiratory Research Institute Vo 2,300/ 0 2,300 .
g e bt e Nevada/Area 3 and § Radioactive
b Envi a1 M Proi o 05 6 64.000 Waste Management Sites
3!5‘.‘31“_'5.‘2‘.‘{?_. A et e S S SO _,__°°° - .4000 (480,000 m’)
t b !
iNevada Test Site o 360! 220,000] 220,000
“.__._«__-..-....“..-__.‘._.. s T -‘, - .-....-]}.*..-._....-.-‘
LPantex Plnt SN SR S N .
: i !
iRocky Flats Environmental chhnology Site . 20 000; 45,000 65 000|
Pttt Sulbgedioilovihadoicup —— Sttt ot NIt SO bt b
{Sandia National Laboratory - NM ; 3.709} 1,400 s.:oog
e e B e
Savannah River Site L 86.000] 46,0000 130,000, Savannah/Slit Trenches
r ] ! (130,000 m”)
e e —_ - e -
. : :
1Savannah River Site ’ 2,900! 0 2,9001 Savannal/Intenmediate Level Vaults
; 3 * (2900 m’)
e — - -4 FESE SN S -
' H
Savannah River Site ) . ! 17,000} 0 17,000 SavannalvLow Activity Vaults
E i (17,000 m’)
L SR S — e et
. - ' -
i1daho National Engincering and Environmental Lab ! Oi 330,000! 330,000 Idaho/Future CERCLA Disposal Facility
U SOR RN SRS RPN (330,000 m’)
: : i
:0ak Ridge Reservation . 0; 60,000/ 60,000] Oak Ridge/Future CERCLA Disposal Facility
! i ' (60,000 m*)
i it so s SR ——
I :
i H H
{Argonne National Laboratory - West ! 1.000; 0 1000
] ; :
;Brookhavcn National Laboratory ) b0 9400, 9.400
;LColumbus Environmental Management Project - WJ ' 6 7.800 7.800
Genml Electric Vallecitos Nuclear Ccmcr . .Of 20 20
f ittt BT T T FESR g S——
N +
Grand Junction Project Office o .i ‘ _.o“ .55 55
: : j 1
ld.aho Nanonal Engmcmng and Envnronmcntal Lab 5 24 000 0 24,000

i :
'Oak Ridge Reservation : 240.000; 20,0007 260,000
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i e —— .

Paducah Gaseous Diffusion Plant Cot : 4,400, 0 4.400:
- : i : s >
Separations Process Research Unit i ‘ 8200 8'2001 (330.000 m’)
e s e
West Valley Demonstration Project X 11,000 o 11,000 o
f ; ! : Idaho/Retum to Remediation Unit

1daho National Engineering and Environmental Lab 0 15.000, 15,000, (15.000 m’) .

@
8

Argonne National Laboratory - East

Ashtzbul;x Environmental Management Project

i
!
|
:

Brookhaven National Laboratory

N L LL T P UV P IOPIIED SR SO aUEoS |

Columbus Environmental Management Project - WJ ' Oi_ 1,300, IJOO'
1 ° N - T - M
! 1 ;
Energy Technology Engineering Center i 0 15.000. 15,000
. i N i T
1 ] . !
Fernald Environmental Management Project . 0; 360.000‘ 360,000 Commercial Site
‘ i i (510,000 m*)’
Lawrence Berkeley Nationa! Laboratory ' 670, 5 680
; R | i :
Lawrence Livermore National Laboratory . ! 7,800 0 7,800
1 . . : ' ! | j :
Los Alamos National Laboratory i 0 5603 560

Pantex Plant i 1}

- —  ———— e -k e

Paducah Gaseous Diffusion Plant L 0. :
e e e S5 .
Savannah River Site _é . 990_1 (2; 990 ,
| : et - . e e e
Totals? : 1,300,000! 6,900.000: 8,100,000

2 Volume in cubic meters. Volume projections and disposal facility designations are based on Paths to Closure strategy data. Some projections do not represent final
decisions and will require further assessment under the National Environmental Policy Act. These data and the subsequent volumetric analysis do not include
low-activity waste resulting from treatment of high-level waste. ' '

b Because of rounding. some totals may not equal the sum of their components.

«

Table 2-2. Projected Mixed Low-Level Waste Disposal Volumes by Generator Site/Program (1998 -2070) ?

T

[] t
Generator Site ! Non-ER . * i Total

ER Disposal Site/Facllity -

4

X

Hanford Site
Facility
(400 m*)

!
b4

0’ 400 400§ Hanford/Environmental Restoration Disposal
|

(AN

Hanford Site 99,000 0 99,000; Hanford/Radioactive Mixed Waste Land Disposal
Facility

(99000 m)

b v — e s o o e v od ~a v —

1

e A b

g
-

[SePamuE AU

i
Nevada Test Site : ] 0.1 0 Nevada/Mixed Waste Disposal Unit
: ; ; { [ . ©.1m%

i

Idaho National Engincering and Environmental Lab ! ‘ B} 5900 5.900:,? Idaho/Planned CERCLA Disposal Facility
: 1 : (5.900 m%)

v
T e et et a4 ——— e T s - [
1

1 .
29,000, 29,000} Oak Ridge/Planned CERCLA Disposal Facility
i ! ) (29,000 m*)

R ek S C T LI TR P R it s aee emem et am e

{Oak Ridge Reservation
'

Argonne National Laboratory - East : o 660
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SamonSite _________og 790§ 7905 (78,000 )
Sandia National Laboratory - NM 660; 19 850]
i 3
Totals : : 230000,  480,0000 710,000 - o

2 Volume in cubic meters. Volume projections and disposal facility designations are based on Paths fo Closure strategy data. Some projections do not represent final 7
decisions and will require further assessment under the National Environmental Pohcy Act. These data and the subscqucnt volumetric analysls do notinclude
low-actmty waste resulting from treatment of high-level waste. :

b Because of rounding, some totals may not equal the sum of their components. ) ) s

2.2.2 Environmental Restoration Generation Projections g e

The DOE Environmental Restoration Program generates low-level and mixed low-level waste from assessment, remediation,
. and facility decommissioning activities. For this analysis, DOE estimated the volume of environmental restoration low-level and
mlxed Iow-lcvel waste requiring disposal at DOE facxlmes using a three-step process:

L

1. Contammated Media Volume - Based on assessments of the type and extent of contamination at each sne DOE sites

esnmated the total volumc of solid low-level and mixed low-level waste media and facilities prcsent at cach sxte 1-

.

2 Low-IeveI and Mvced Low-LeveI Waste Generatxon Volume Based on the estimated volume of media and facilities from
Step (1) and the expectcd cleanup response at each site, DOE sites estimated the volume of Iow-level and mlxed low-level
- waste gencratcd from ex-situ cleanup responses.

3 Low-level and Mued Low-Level Waste Disposal Volume - Based on the estimated volume of low—lcvel and mxxed
low-level waste generated from Step (2) and the expected subsequent disposition pathway of the waste (e.g., treatment,
volume reduction, DOE disposal, commercial disposal), the DOE sites estimated the volume of low-level and mixed
low-level waste requiring disposal at DOE facilities. .

Across the complex, the Environmcntal Restoration Program estimated a total of 32 million m?3 of solid low-level waste media

and facilities and 1.2 million m> of solid mixed low-level waste and facilities. These estimates are "in-place” volumes and
reflect the Environmental Restoration Program's current understanding of contaminated media and facilities. These in-place

. volumes may increase or decrease in the future as site characterization activities continue. At each site, the volume of low-level
" or mixed low-level waste, if any, that will be generated and eventually disposed will depend on the specific response strategies
and methodologies used. These response strategies and methodologies will be developed by the Department through discussions
_with Federal and State regulators. Figure 2-1 outlines the general response strategies that the Environmental Restoration
Program utilizes. The strategies range from "no further action” to removal of all contaminated media for disposal in a special

. engineered facility. Tables 2-3 and 2-4 present the volume of waste expected to be generated by the Environmental Restoration
Program at each site, indicate how the waste will be managed, and present estimates of the volume of media projected to be
managed in place. As presented in these tables, the volume of low-level and mixed low-level waste considered in the capacity
analysis is a subset of the volumes that are either to be transferred to the Waste Management Program, trcatcd and disposed by
the Enwronmental Restoration Program, or are classified as fo be determined. o

Figure 2-1. Anticipated Environmental Restoration Remediation
Strategies Addressing Contaminated Media/Facilities

®
Not Yet

Deternined
: Vaste Management

Treatment and Dispasal

3 Cisposatin
&éﬁgﬁ Commercial Facility

Environmental Restoration Disposalin Envionmental
* In-situ Remediation Response FRestoration Operated Facifity
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Of the 32 million m3 of solid low-level waste media and facilities shown in Table 2-3, 6.9 million m3 of low-level whste is

projected to be generated through ex-situ response strategies. Table 2-1, column 3 (ER), presents the 6.9 million m 3 of projected
low-level waste by generator from the Environmental Restoration Program and identifies the planned disposal option. The

\_/'

ex-situ response strategies include transferring the waste to the Waste Management Program (540,000 m 3 ), treating and
disposing of the waste in facilities managed by the Envxronmcntal Restoration Program (5.8 million m ), and transferring the -
waste to commercial disposal facilities (500,000 m ) Relatively smaller volumes of low-level waste are projected to be recycled
(41,000 m3) or do not yet have a disposal option determined (27,000 m’ ). In-situ responses are expected to be used to manage

3

the remaining 25 million m3 of solid low-level waste media and facilities. Of the 540,000 m~ projected to be transferred to

Waste Management Program, 510,000 m? is expected to be disposed in Waste Management Program facilities without further
processing, and the remainder either does not have an identified disposal altemnative (the waste is classified as fo be determined)
or the waste is treated prior to disposal.

of thc 1.2 million m? of solid mxxed low-level waste media and facilities shown in Table 2-4, 490 000 m of mixed low-level

waste is projected to be generated through ex-situ response strategxcs Table 2-2, column 3 (ER) prescnts the 490,000 m 3of
projected mixed low-level waste by generator from the Environmental Restoration Program and identifies the planned disposal

option. The ex-situ response strategies include transfemng the waste to the Waste Management Program (73, 000 m 3), treating
and disposing of the waste in facilities managed by the Environmental Restoration Program (360,000 m3), and transfcmng the
waste to commercial disposal facilities (54,000 m3) An additional volume (1,400 m> ) does not have an identified dlsposal

option yet determined. In-situ responses are expected to be used to manage the remaining 660,000 m 3 of solid media classified

as mixed low-level waste. Nearly all of the 73,000 m?3 projected to be transferred to Waste Management Program is
subsequently classified as to be determined.

Table 2-3. Disposition of Environmental Restoration Program
Solid Low-Level Waste Media and Facilities (in cubic meters)

e e i e e = e e S e e et e e e
H < 0 ‘ ' ‘ \J
! t Volume of Solid Low-Level Waste Generated from Environmental Responses ; i '
{ 3 1 H H N H !
! ! ] i i Total |-
! ! ! ! Ex-sltu | Total Ex-Situ ] Volume of Media
. i t " . = i Low-Level
Site } Transferto §{ Treat.and j Transfer to { Response + Low-Level | and Facilitles . Waste, Medi
Comm. : Recycle ; v i Managed In-Situ aste, Medla,
H ; Waste Mgmt | Disp.by Env. | po oot ; ToBe { Waste ! and Facilities
3 * Program Rest. Program' ' » Determ. : Generated i
R ; — ; e, ;
*-' ! s l .l H Al [}
} H i : .
Hanford Site : H 3,800,000 ! . J 3 800.000} 20,000,000 23,800,000
! , ; +
: : t :
Nevada Test Site ’ 220,000 | : i 220,000 2,500,000 2,700,000
D - R Rt e ¥
t |
) $ H .
chald Env. v. Mgmt. Proj. { 84,000} 1,600,000 360,000 3.900; ! 2,100,000 0 2,100,000
r t .
¢ i
i . ' :
Idaho Nat. Eng. & Env. Lab. ' 14,000 340,000% L E 360,000 1,000,000} 1,400,000
- + : piviuds L
é f | !
Savannah River Site i 46,000 i 2,100 43,000} 1,300,000 1,400,000
s o R e e e B ...,.. — .w.,......-.....T....
- s : e - i
}Los Alamos Nat. Lab. : 38 ooox { 560 : {38000 200000; 240,000
: i ’ i !
{ Brookhaven Nat. Lab. : 9, 000 ‘i‘ 100,000} 35 1000} 10,000° 160,000} : 160,000
g e e e - - e s . ket - ——— e - b o e e e - e e ---...: - ot ...? > ot ¢ b e 4o
¢ i . : H !
{0ak Ridge Reservation o 20,000 © 60,000} 290 ; 80,0001 o 80,000
ot am i e ¢+ i e v e e e o o e A
b ’ ! . : : ;
iMound Env. MgmL. Proj. . 64,000 i of : 64,000} 0 64,000
P e e e oo e . N e e i e
i , . ; ; -‘ " :
jRocky Flais Env. Tech.Site & 450008 1 R 45,000} o 45,000
i 5 | : | :
Energy Tech. Eng. Center 3,400/ 15,000} 18,0001 0 18,000
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e e memam s ae m e et omm s e e o om Sme i mesem e e eeae e er g e e e L o | a1 S s S e e % 2 e e e e e s e ey

: i ! ! : H i
3 bl ! ! . H 1 b . .
Ashtabula Env. Mgmt. Proj. { i P 15.000] ! : 15,000, 0i 15,000
- IS e : : : ’ ] t -
- { ' ; ! , : 1 .. -
Argonne Nat. Lab. - West i _lo! i i : 370, 510; 14,000! 14,000
3 i DA Sttt H f :
i - H : § H § .. i
Columbus Env. Mgmt. Proj. : 1,400 : 1.300; ! 7.900! I 10,000 oi 10,000
——— .._,,'a..._.\4....._....,1.._-.N...ﬁ..-...?..,-. e s ta e By Py Sy ke s« s e st
' ! ! i : i R
Argonne Nat. Lab. - East ! 80 : i : 0i 780 7.600! 8,400
: : i ; o
Separations Processing Res. Unit i : i H f 8,200 8,200 0 8,200
: : i i
- Paducah Gas. Diff, Plant C 1 6,100 i 6,100 o0 6100
t ' . E K -
Lab. For Energy-Rel. Health Res. ' 21000 E 2,100 0 2,100
: ! e nin i 2 el O 2100
Sandia Nat_ Lab. { 1400] 5 ! | a0l ol 1400
Pantex Plant t 610 i 610! ol T 6o
General Atomics . 340 _ 0 340, el 340
Grand Junction Proj. Office . ] 55 S5 0; . 55
General Elec. Vallecitos Nuc. Center ; 3 20 20 0 o 20
! I ! —— -
: : i :
Lawrence Berkeley Nat. Lab. B { [ 53 5] 0 5
| i i ! : ‘ -
¥ 3 N I
Total: ! 510,000, 5,800, ooo* £00,000! 41,000 z7.ooo} 6,900,000} 25,000,000 32,000,000
NOTES

1. Volumes have been rounded to two significant figures. Because of rounding, some totals may not equal the sum of their components.

2. Volumes transferred to the Waste Management Program or treated and disposed by the Environmental Restoration Program include waste to be diéposcd di.rcctly as
well as waste to be treated prior to disposal. Some waste transferred to the Waste Management Program is subsequently classified as to be dc!enmned Therefore, the
response-specific waste volumes shown here may be cither larger, smaller, or equal to those in Table 2-1. ’

3. Data provided from March 1998 Paths to Closure waste and media volume database.

Table 2-4, Disposition of Environmental Restoration Program
Solid Mixed Low-Level Waste Media and Facilities (in cubic meters)
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U S : : : — - —
.- 1 . ]
}ldaho Nat. Eng &. Env. Lab. L 60 330,000 ; 700 . 330,000 ,.,430,000] 770,000
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i : i
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e UL AUV UUUTURUIN SSUUOURUOR et JSTTS: Ui SUTR .
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1 : 5
paexrtant i hoso4swy
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e e e —— e}
; ] ; ! :
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o S4B . e SSURRR.Ls SISO M.
! ] i i ;
€
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ek o oo et . e S 2 T T sy s b M s et s ahrem B sy . O - IREPUPVSPUR
g ; i ; ;
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| e S ] 1.—.-.-...‘—.__--_{.._—...,._.“ o e o e 18 b el b e e et 4 A s s e
: , : . : 1
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TR s e et e e S e el {
Total: : 73,0001 360,000 sa,ooo'; 1,4009 490,000! 660,001 1,200,000
NOTES

1. Volumes have been rounded to two significant figures. Because of rounding, some totals may not equal the sum of their components.

2. Volumes transferred to the Waste Management Program or treated and disposed by the Environmental Restoration Program include waste to be disposed directly as
well as waste to be treated prior to disposal. Some waste transferred to the Waste Management Program is subsequently classified as fo be determined. Therefore, the
response-specific waste volumes shown here may be cither larger, smaller, or equal to those in Table 2-2.

3. Data provided from March 1998 Paths to Closure waste and media volume database.

2.3 Low-Level Waste Disposal Volumes

This section presents a summary of the projected volume of the Department's low-level waste by disposal site. The total
3

"low-level waste volume projected to require disposal in DOE facilities from 1998 through 2070 is approximately 8.1 millionm~. -

.. The Department estimates that approximately 1.5 million m? of low-level waste will be disposed in Waste Management

Program dispbsal facilities. Approximately 5.8 million m? of low-level waste to be disposed by the Environmental Restoration
- Program in either existing Comprehensive Environmental Response, Compensation, and Recovery Act (CERCLA) disposal’

facilities (5.4 mﬂhon m’ ), not-yet-constructed CERCLA disposal facilities (390,000 m3), or remediation units (15 000 m’ ). .

L Ncarly 510,000 m> of low-level waste to be disposed in commercial disposal facilities; and almost 330,000 m 3 of low-level
waste that does not yet have an identified disposal facility (i.e., the disposal facility is classified as to be determined). Evaluation
of commercial disposal site capacity is out of the scope for this Report.

231 Low-Level Waste Disposal in Waste Management Program Disposal Facilities

The Department projects that 1.5 million m? of low-level waste will require disposed at Waste Management Program disposal

& ma.it e . . P I L T et Y
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facilities between 1998 and 2070. A further 330,000 m 3 of low-level waste will rcqulrc dlsposal at a to be determined dlsposal
facility. To be determined low-level wasté could be disposed at cither Waste Management Program or commerecial dlsposal
facilities. To be determined low-level waste is discussed further in Section 2.6.

Table 2-5 presents a summary of Waste Management Program disposal sites and the low-level waste volumes correspondmg to

- each site. These volumes include past disposal (pre-1988 and 1988 to 1997) and prOJected futurc disposal from 1988 through

" 2070. The future disposal includes waste from both the Environmental Restoration Program as well as non-Environmental
Restoration Program waste generators. Also presented in Table 2-5 is a summary of the volume of low-level waste alrcady
disposed at each Waste Management disposal facility for two time periods, pre-1988 and 1988 to 1997. This data will be used in
Section 2.5 in the evaluation of the capacity of the disposal facilities to receive the projected waste.

1
‘-

Table 2-5. Past and Projected Low-Level Waste Volumes for Disposal at Currently
Operating Waste Management Program Facilities (in cubic meters)

i T L
'L ] Past Dlsposal Projected 1998-2070 - } G
Disposal Facility l ' ! Total '
' : {  Pre-1988° 1988-1997 “Env.Rest. | Waste Mgmt. | |
* - {Hanford 200 Area ! 130,000 " 110,000 - - - ' 14,000 : 270.000i 520,000
Idaho National Engineeringand = ° } 13,000 13,000 .. 140 24,000 " '50,000
Environmental Laboratory ! A S '
Los Alamos National Laboratory 150,000 43,000 37,000 520,000 750,000
Nevada Test Site 0 l90,000§ 420,000 65,000 670,000
e et s e ot n swthan aesnn s e avea Smiad st oot b o ki s s o 2o w2t e et < ot e e s s el
Oak Ridge Reservation R 0;. 3,300 1 - .0 - 0] 3,300
Savannah River Sitc | 0; 10,000 0 17,000 ) 27,000
Low-Activity Waste Vault P C _i
) Savannah RlverSnc ‘ o 550 T I . 3,000 ", 3,600
lmermedxatc Level Vault j i : ! :
Savannah River Site i 0: 770 -46,000 Lo 86 000 ’ 130.000
Slit Trenches ; !
I s '
To Be Determined ; N/A l N/A 47,000 280,000 330,000
; 290,000: 370,000, 560 000 1,300,000
S . L l"'""'""" e - _ ! o P ] RN B
Totals - o o l .o 670 000 . ; l 800 000 . -3 2,500,000

NOTE: Because of rounding, some totals may not equal the sum of their components. The past disposal values reflect disposal at ONLY the
’ currently opcratmg disposal facilities. It does not consu;lcr waste dlsposcd at other facnlmes Wthh are now closcd Thc data docs not

: mclude thc 390 000 m3

dlsposal facxhues The 390,000 m3 is mcludcd in Table 2-6 Thcse data and lhc subscqucnt volumetric analysis do not mclude
“low-activity waste rcsultmg from treatment of high-level waste.

of Environmental Rcstorzmon Program low-lcvcl waste lo bc dlsposed in not-yct-constructcd CERCLA ’

2.3.2 Low-Level Waste Disposal in Environmental Restoration Disposal Facilities

-The Environmental Restoration Program projects a tota! of approximétcly 5.8 million m> of low-level waste from remediation
_and decommissioning and dismantlement activities will be disposed in Environmental Restoration Program facilities. This
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includes 5.4 million m3 nt exrstmg dxsposal facilities at Femald Envrronmcntal M:magemem Project (1.6 million m 3 ) and at the

, Hanford Site Enwronmental Restoration Dlsposal Facrhty (3.8 mxlhon m ) 390,000 m3 at not-yet-constructed disposal fac:lmes
at [daho Natlonal Engineering and Environmental Laboratory (330, 000 m ) and Oak Ridge Reservation (60,000 m3), and

15,000 m? to be retumed to remediation units at [daho National Engineering and Environmental Laboratory. In this Report, .
waste pro;ectcd to be disposed in the not-yet-constructed facilities is grouped with the 0 be determined waste in the altemative
scenario analysis. Table 2-6 simmarizes the projected Environmental Restoration low-level waste disposal volumes by disposal
site.

Table 2-6. Projected Low-Level Waste Volumes for Disposal at
Environmental Restoration Program Disposal Facilities (in cubic meters)

i ‘ . i
H Facility Type Disposal Facility (or Site) ‘i Projected Volume
Existing CERCLA Disposal Femald Environmental Management Project 1,600 000
Facilitics - SRS SO v ot
Hanford Environmental Restoration Disposal Facility _ 3,800,000
CERCLA Remcdiation Units Idaho National Engineering and Environmental Labor:rtory 15,000
Not-yet-constructed CERCLA Idaho National Engineering and Environmental Laboratory CERCLA 330,0005
Disposal Facilities Soil Debris Consolidation Unit A i .‘!
: ‘ ' '
i.____ . 1OakRidge Reservation o i o 60,00_9_!
! i
{TOTAL i 5,800,000}

NOTE Bccausc of roundmg. the total does not cqual lhc sum of its componcnts The 390, 000 m of Envnronmcnlal Rcstoratxon Program
low-level waste to be disposed in not-yet-constructed CERCLA disposal facilities is grouped with theo be determined waste in the
alternative scenario analysis for low-level waste presented in Section 2.6.

2.3.3 Low-Level Waste Projections for Dispesal in Commercial Disposal Facilities

The Department estimates that approximately 510,000 m3 of low-level waste will be disposed in commercial (not DOE-owned)
facilities from 1998 to 2070. This includes 500,000 m3 of waste from the Environmental Restoration Program and 11,000 m3 of

waste from the Waste Management Program. A portion of the 330,000 m?3 of low-level waste that does not have a specified |
disposal option (fo be determined) may also be disposed at commercial sites. Evaluation of commercial disposal site capacity is
. outside the scope of this Report. This analysis assumes that adequate commercial disposal capacity will be available. However,
Section 2.6, Alternative Scenarios, considers alternative dispositions for currently projected 1o be determined low-level waste.

1,
\

2.4 Mixed Low-Level Waste Disposal Volumes

This scction presents a summary of the projected volume of Department's mixed low-level waste by disposal site. DOE
estimates that a total of 710,000 m of mlxed low-level waste volume will require drsposal by DOE from 1998 through 2070
‘Approxxmately 370 000 m’ of mlxcd low-lcve] wastc to be dlsposed by the Envrronmcntal Rcstoratron Program in either
exrstmg CERCLA disposal facrlmes (400 m3), not-yet-constructed CERCLA dxsposal facilities (35,000 m3 ), and remediation
units (330 000 mJ) Approximately 78, 000 m3 of mixed low-level waste to be disposed at commercial mixed low-level waste
disposal facilities; and over 170,000 m 3 of mixed low-level waste that does not yet have an identified disposal facility.

. 2.4.1 Mixed Low-Level Waste Disposal in Waste Management Program Disposal Facilities

The Department projects that approximately 100,000 m3 of mixed low-level waste will require disposal at Waste Management
Program disposal facilities between 1998 and 2070. A further 170,000 m 3 of mixed low-level waste will require disposal at a fo

</
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be determined disposal facility. To be determined mixed low-level waste could be dnsposed at either Waste Management
Program or commercial disposal facilities. To be determined mixed low-level waste is discussed further in Section 2.7.

Table 2-7 presents a summary of Waste Management Program disposal sites and the mlxcd low-level waste volumes
corresponding to each site. These volumes include past disposal (pre-1988 and 1988 to 1997) and projected future disposal from
1988 through 2070. At present, Waste Management Program disposal sites accepting mixed low-lcvel waste are located at
Hanford Site and Nevada Test Site. Nevada Test Site is only allowed to dispose of mixed low-level waste gcneratcd within the
State of Nevada. The projected future disposal volumes presented in Table 2-7 include waste from both the Environmental
Restoration Program as well as non-Environmental Restoration Program waste generators. Also presented in Table 2-7 isa
summary of the volume of mixed low-level waste already disposed at each Waste Managcment disposal facrhty This data will
be used in Section 2.6 in the evaluation of the capacity of the disposal facilities to receive the prOJected wastc. ’

Table 2-7. Past and Projected Mixed Low-Level Waste Volumes for Disposal at
Currently Operating Waste Management Program Facilities (in cubic meters)

. e e et . — e —
. Projected 1998 to 2070 i

Disposal Facility (Site)  {Past Disposal (pre-1998)} HE , . Total

: : . ' _Env. Rest. |  WasteMgmt. . =i ‘
Hanford - - —_— o : ol. - .. 99000 - - o " 99,0001
Nevada Test Site L 0; 0 1o
Shaid i S U SOV SOOI : : :
To be determined ‘ N/A} T 68,000 "o 102,000] © 7 170,000

T mae e st e T i N

ol - - - 0! 68,000/ 2020000 ° 270,000

NOTE: Because of rounding, some totals may not equal the sum of their components. These data and the subsequent volumetric analysis do not
include low-activity waste resulting from treatment of high-level waste.

2.4.2 Mixed Low-Level Waste Disposal in Environmental Restoration Disposal Facilities

The Environmental Restoration Program projects a total of 370,000 m 3 of mixed low-level waste will be disposed in
Environmental Restoration Program disposal facilities. This includes 330,000 m 3 to be returned to remediation units at Idaho
National Engineering and Environmcntal Laboratory, 400 m? to be disposed at the Hanford Site Environmental Restoration
Disposal Facility, and 35,000 m° to be disposed at not-yet-constructed disposal facilities at Idaho National Engineering and

Environmental Laboratory (5,900 m ) and Oak Ridge Reservation (29,000 m ) In this Report, waste projected to be disposed in
the not-yet-constructed facilities is grouped with the fo be determined waste in the altemnative scenario analysis. Table 2-8
summarizes the projected Environmental Restoration Program mixed low-level waste disposal volumes by disposal facility and
site. .

Table 2-8. Projected Mixed Low-Level Waste Volumes for Disposal
at Environmental Restoration Program Disposal Facilities (in cubic meters)

: ; i

= Facility Type e Disposal Facility (or Site) L i ____Volume
CERCLA Remediation Units : : {

H i{1daho National Engineering and Environmental Laboratory i 330,000,
: i ?'

Existing CERCLA Disposal Facilities {Hanford Environmental Restoration Disposal Facility ;‘ 400]

: - i z
|Not-yet-constructed CERCLA Disposal ! Idaho National Engmeenng and Envuonmcmal Laboratory ¢ 5,9005
’Facilitics' b e e e I
'} ) S _ Oak Ridge Reservation _ o . 29,000
Total . i 390, ooo

e n ¢ oA S Yt 108 W e W e P Awm v b v Sake wmrmae i wen e Adm o o = mvmims i aaa—

NOTE Bccause of roundmg, the total does not equal lhe sum ot‘ its componcnts The 35,000 ra of Envnronmcntal Restoration Program mixed
low-level waste to be disposed in not-yet-constructed CERCLA disposal facilities is grouped with theo be determined waste in the
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alternative scenario analysis for mixed low-level waste presented in Section 2.7.

2.4.3 Mixed Low-Level Waste Projections for Disposal in Commercial Disposal Facilities

’

The Department estimates that approxxmatcly 78,000 m3 of mxxcd low-level waste wﬂl be dlsposed in commercial (not \J
DOE-owned) facxhtlcs from 1998 to 2070. This includes 53, 000 m3 of waste from the Enwronmental Restoration Program and

25,000 m3 of waste from the Waste Managemcnt Progmm A portion of the 170,000 m 3 of mixed low-level waste that does not
have a specxf ied disposal option (to be determined) may also be disposed at commercial sites. Evaluation of commercial disposal
site capacity is outside the scope of this Report. This analysis assumes that adequate commercial disposal capacity will be
available. However, Section 2.7, Altemative Scenarios, considers altemative dispositions for currently projected o be
determined mixed low-level waste.

2.5 Base Case Comparison of Facility-Specific Volumetric Projections and Disposal Capacity

This section compares the volume of low-level and mixed low-level waste projected to be sent to cach disposal facility discussed
in Sections 2.3 and 2.4 with the disposal capacity of the facility. For Waste Management Program disposal facilities, the
capacity of each facility was evaluated based on that facility's Performance Assessment and other technical documents including

- site waste acceptance criteria. Table 2-11 summarizes the currently available capacities of the Waste Management Program -
low-level and mixed low-level waste disposal facilities. In the comparison of waste volumes and facility capacities presented in
the following subsections, Waste Management Program mixed low-level waste disposal facilities are discussed separately from
the low-level waste disposal facilities because mixed low-level waste cannot be disposed in low-level waste facilities. Similarly,
Environmental Restoration Program disposal facilities, including existing and planned facilities and remediation units, are
discussed scparately because, unlike Waste Management Program facilities that are generally developed to accommodate a
variety of wastes from unspecified generators, Environmental Restoration Program facilities are developed to receive waste
from only on-site sources resulting from specifically identified environmental restoration activities, and the facilities are
designed and sized to accommodate these wastes.

Table 2-9. Volumetric Capacities of Low-Level and Mixed
Low-Level Waste Disposal Facilities (in cubic meters)
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{ { ' 2 Fﬂl'mty 5
;  Program i~ o site : Disposal Facility ! Miged
H . Low-Level :
H i . : ) ) Waste Low-Level i
i : ' Waste !
L — N } — s
! . i
3 200 Area Burial Grounds : ; 2,000,000, -
; . + * {Hanford Site . .
i . Radioactive Mixed Waste Land Trenches 31 .
i : - ! 42,000!
; s - e -
: }
i 1daho National Engincering and Radioactive Waste Management Complex . 97,000
] Environmental Labomtory o : B
\ P U . RUPRPTR S e i
_|Los Alamos National Laboratory Technical Area-54 1,100,000 :
i : i
| .. ) .
. . Area3and 5 R?dxoacuvc Waste . 3,100,000
. Management Sites AR
Waste Management Nevada Test Site . —
‘ ' Mixed Waste Disposal Unit - -+ 120,000
Oak Ridge Reservation Solid Waste Storxfg_c Area-6, Interim Waste 5,000
_ Management Facility
i t
i Low-Activity Waste Vault 110,000
B —t
1 . 4
§ {Sav:innah River Site Intermediate Level Vault ’ 7,300 ;
{ b o et e ot romam e o s A e b s bt e 2 ot et 1o §
: f . H
! ' iSlit Trenches 290,000 ;
i r : o i
]
_i Subtotal Waste Management Program Capnc:ty 6,700,000 160,000!
it N SRV TR il IO
, ‘ Fernald Environmental Managemcnt iOn-Sltc Disposal Facility 1,800,000
: Project |
Environmental o L I e . '
Restoration - - |Hanford Site %Enwronmental Restoration Disposal Facility . L 3 900 000
; : Eham e BNk B e e e P AN w1 mEs bie h F R et ot e ) e €O S o o 1P TS £ 1§ e e ol 1 G R Ml & s e e i
]
i ‘Subtotal Environmental Restoration Program Capacnya‘c d . 5,700, 000;
a Bccausc of roundmg. totals may not equal the sum of their components ' \

b Facxhtm dcvcloped to receive low-actmty waste resulting from treatment of hlgh-levcl waste are not mcludcd hcre or in the subscquent

analysis.

¢ The Hanford Envxronmcntal Rcstorauon Disposal Facility can receive both low-level waste as well as mixed low»lcvel waste. Thcreforc, the
Environmental Restoration Program subtotal includes both waste types.

d Not-yet-constructed CERCLA dnsposal facxlmes and rcmcd:atxon units are not listed because capacmcs havc not been established for these
facilities.

2.5.1 Waste Management Piogram Low-Level Wastehl“.iispbsévl Fa&lilies
2.5.1. 1. Hanford Site 200 Area Low-Level Burial Grounds

The Wastc Management Program dxsposal facilities at Hanford Site acccpt both on-site and off-site low-level waste for disposal.
These facilities are divided geographlcally into two groups; the 200-East facilitics and the 200-West facilities. Only those
facilities that were still open in 1995 or that had an available design are considered in the fol]owmg discussion about disposal
capacity and disposal volumes.

Hanford has two different design strategies for their disposal facilities. The current method, designated the standard trench

design, uses unlined, sloped (about 450) trenches that are about 6 m to 7 m decp and vary in length up to approximately S00 m.
Trenches are either "V-shaped™ (about 3 m wide) or wide-bottomed (about 8 m widc). Based on the standard trench design, the
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200 East and 200 West facilities have a combined disposal capacity of over 2 million m3. A proposed altemative disposal
method for this facility is a deep trench design which would use unlined, sloped trenches about 26 meters deep. Based on the

deep trench design, the 200 East and 200 West facilities would have a combined disposal capacity of 12.8 million m 3,

Figure 2.2 compares the volumetric capacity of the 200-East and 200-West facilities assuming the standard trench design against '\/'
the volume of waste projected to be disposed at these facilities. A total of 520,000 m? of low-level waste is projected to be

disposed in the 200-East and 200-West facilities through 2070. This includes 130,000 m? of low-level waste disposed prior to

1988, 110,000 m3 disposed from 1988 to 1997, and an estimated 280,000 m prolcctcd to be disposed from 1998 through 2070.

The waste volume projected for future dlsposal includes approximately 14,000 m 3 from the Environmental Restoration Program

" and approximately 270,000 m? from other generators,

Figure 2-2. ITanford 200 Area Low-Level Waste
Disposal Volume Capacity and Projections
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2.5.1.2 Idaho National Engineering and Environmental Laboratory Radioactive Waste Management Complex

One low-level waste disposal facility, the Radioactive Waste Management Complex, is presently operating at Idaho National
Engineering and Environmental Laboratory. The Radioactive Waste Management Complex disposes of on-site waste only and is
currently scheduled to be closed by 2006. The facility includes a number of individual disposal units; however, the capacity
analysis presented here only considers those units that were open in 1995: Pits 17, 18, 19, and 20, and the Concrete Vaults. The

disposal capacity of these units is about 97;000 m3

The Department estimates that a total of 50,000 m?3 of low-level waste will be disposed at the ldaho National Engineering and
Enwronmental Laboratory Radioactive Waste Managcmcm Comp]ex. This includes 13,000 m dxsposed prior to 1988, 13 000

m’ dlsposcd from 1988 to 1997, and 24,000 m’ projected to be disposed from 1998 through 2006. Approximately 140 m? of the
projected waste is expected to come from the Environmental Restoration Program. Figure 2-3 illustrates this information.

Figure 2-3. Idaho National Engineering and Envifonmental Laboratory
Low-Level Waste Disposal Yolume Capacity and Projections
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2.5.1.3 Los Alamos National Laboratory Technical Area-54

Los Alamos National Laboratory Technical Area-54 accepts primarily on-site low-level waste for disposal. Off-site waste is
accepted only in special cases from Defense Programs sites. The Waste Management Program disposal facility in Technical
Area-54 is located at Material Disposal Area G. The units at this facility that were open as of 1995 or had an available design at
that time include pits 15, 31, 37, 38, and 39. An additional 24 acres immediately adjacent to Material Disposal Area G is
dedicated for expansion of the disposal facility and is considered in this analysis. Los Alamos National Laboratory is preparing
an environmental impact statement that addresses the development of additional disposal capacity in this area. This disposal

3

expansion would increase low-level waste disposal capacity at the site by approxrmately sexxxesss ;3 (5 2 total capacity of

approximately 1.1 million m3. If the entire Technical Area-54 mesa was developed for low-level waste disposal, the total

disposal capacity of the arca would be about 3 million m°.

Tt

The Department estimates'tlrat atotal of approximately 750,000 m 3 of low-level waste will be disposed at this facility. This
includes 150,000 m3 disposed prior to 1988, 43,000 m> disposed from 1988 to 1997, and an estimated 560,000 m projected to
be disposed from 1998 to 2070. The wastc volume projected for future disposal includes 37, 000 m? from the Envnronmental
Restoration Program and 520,000 m? from other § generators. Figure 2-4 illustrates this information.

Figure 2-4. Los Alamos National Laboratory LoW-Level
Waste Disposal Volume Capacity and Projections .
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2.5.1.4 Nevada Test Site Area 3 and Area 5 Radioactive Waste Management Sites . v

The Waste Management Program disposal t‘acilities at the Nevada Test Site accept both on-site and off-site low-level waste for
disposal. The Waste Management Program operates two disposal facilities at the Nevada Test Site: the Arca 3 and Area 5
Radioactive Waste Management Sites. Only the portions of these facilities that were open'in 1995 or that had an available
design are considered in the comparison of disposal volumes and capacity. Area 3 includes sites U3ahat, U3bh, U3bg, and
U3az. These craters represent the current design capacity in Area 3 of 553, 000 m 3 . Area 5 which contains current design
capacity includes Pit 3, Pit 5, Pit 6 upper, Pit 6 lower, and Pit 7, with a disposal capacity of 165,000 m 3. The current design

capacity at the NTS is 718,000 m>.

Total estimated eapacity in Area 5 is approximately 2,600,000 m>. Total available low-level waste disposal capacity at Nevada

Test Site is 3,150,000 me. Additionally, Nevada Test Site has the capability of expanding disposal operations to accommodate
disposal larger volumes of low-level waste. Given the site conditions and performance attributes of disposal facilities at the
Nevada Test Site, the maximum expandable volumetric capacrty is limited only by the size of the usable disposal land at the -
Nevada Test Site.

The Department estimates that a total of approytimately 670,000 m? of low-level waste will be disposed at the Arca 3 and Area 5
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facilities. This includes no waste disposed prior to 1988, 190,000 m3 disposed from 1988 to 1997, and an estimated 480,000 m3
projected to be disposed from 1998 to 2070. The waste volume projected for future disposal includes 420,000 m 3 from the
Environmental Restoration Program and 65,000 m? from other generators. Figure 2-5 illustrates this information.

Figure 2-5. Nevada Test Site Low-Level Waste - \_)
Disposal Volume Capacity and Projections

- i gy == = [ ————— -..-.__l

3500000

2,000000

CJSr QMRS Sy SR S

1,500000 {L

1,000000 -

Yolume (amic:i\aers)

Vi
500,000 4
<

Yeor . 1

2,5.1.5 Oak Ridge Reservation Solid Waste Storage Area-6, Interim Waste Management Facility

The Waste Management Program disposal facility at Oak Ridge Reservation considered in this report is the Interim Waste
Management Facility at Solid Waste Storage Area 6. This facility accepts only on-site low-level waste for disposal. This was the
only low-level waste disposal facility operating at the Oak Ridge Reservation as of 1997. The facility has a disposal capacity of

approximately 5,000 me.

The Interim Waste Management Facility at 0ak Ridge Reservation received 3,300 m 3 of low-level waste between 1988 and
1997. It did not receive waste prior to 1988, and the Department does not project that additional waste will be disposed at the
facility. Figure 2-6 illustrates this information.

Figure 2-6. Oak Ridge Reservation Interim Waste Management
Facility Low-Level Waste Disposal Volume Capacity and Projections
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2.5.1.6 Savannah River Site Waste Management Program Low-Level Waste Disposal Facilities

Savannah River Site accepts both on-site and off-site low-level waste for disposal. The Waste Management Program operates

three disposal facilities in E-Area at Savannah River Site: the Low-Activity Waste Vaults, the Intermediate-Level (IL) Vault,

and the shallow land burial Slit Trenches. Only those facilities that were open in 1995 or that had an available design are N
considered in the discussion of disposal volumes and capacity. For the purposes of this Report, it is assumed that off-site '
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low-level waste is disposed in the Low-Activity Waste vaults.

2.5.1.6.1 Low Activity Waste Vaults

The total capacity of the Low-Activity Waste Vaults is 110,000 m>. This includes two vaults with a capacxty of 32,000 m> cach,
and one vault with a capacity of 48,000 m.

The D_cﬁartmcnt cStimates_ that a toial of épproximately 27,000 m 3 of low-level waste will be disposed at the Low-Activity '
Wastc Vaults. This includes no waste disposed prior to 1988, 10,000 m3 disposed from 1988 to 1997, and an estimated 17,000

m prOJccted to be disposed from 1998 to 2070. None of the future prolected waste is expected to come from the Environmental
Restoration Program. Figure 2-7 illustrates thls mformatxon. '

Figure 2-7. Savannah River Slte Low-Actlvity Waste Vault
" Low-Level Waste Dlspogal_Volume Capacity and Projections
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2.5.1.6.2 Intermediate Level Vault

One Intermediate Level vault for dlsposal of waste contaminated by more than trace amounts of tritium was consndercd in this
evaluation. The Intermediate Level Vault has a disposal capacxty of 7,300 m3.

The Depanment estimates that a total of approxxmately 3 600 m3 of low-level waste will be disposed at the Intermedlatc Level

Vault. This includes no wastc disposed prior to 1988, 550 m dlsposed from 1988 to 1997 and an estlmated 3 000 m pro_;ccted
to be disposed from 1998 to 2070. None of the future proj ccted waste is expected to come from the Envxronmental Restoratlon
Progmm. anurc 2-8 lllustrates lhls mformatnon. B . A

Figure 2-8. Savannah River Site Intermediate Level Vault .
Low-Level Waste Disposal Yolume Capacity and Projections -
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2.5.1.6.3 Slit Trenches

_Eleven slit trenches with a combined disposal capnmty 0f 290,000 m3 were considered in this evaluation. The Department . \J
estimates that a total of approxlmatcly 130,000 m? of low-level waste will be disposed in the Sht Trenches. This includes no

waste disposed prior to 1988, 770 m? disposed from 1988 to 1997, and an estimated 130,000 m> projected to be disposed from

1998 to 2070. The waste volume projected for future disposal includes 46,000 m? from the Environmental Restoration Program

and 86,000 m3 from other generators. Figure 2-9 illustrates this information.

Figure 2-9. Savannah River Site Slit Trenches Low-
Level Waste Disposal Volume Capacity and Projections
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2.5.2 Waste Management Program Mixed Low-Level Waste Disposal Facilities
2,5.2.1 Hanford Radioactive Mixed Waste Trenches 31 and 34

The Radioactive Mixed Waste Trenches 31 and 34 is a Resource Conservation and Recovery Act-compliant facility for disposal
of mixed low-level waste. This facility, which is located at the western end of the 218-W-5 Burial Ground in the 200 West Area,

consists of two trenches with an estimated disposal capacity of 42,000 m3.

No mixed Iow-lcvcl waste has been d|sposed in Mxxcd Waste Trenches to date. In the future, the Department estimates that a

total of 99,000 m> of mixed low-level waste will be disposed in this facility. None of this waste is expected to come from the
Environmental Restoration Program. While the existing capacity of this facility is not large cnough for all waste expected to be

received, there is a potential readily expandable area available to increase the capacity of the facility by another 100,000 m3.
Alternative designs also may be used to increase the existing capacity at this facility. Additionally, Hanford also possesses a

completely unused burial ground which conceptually could accept up to 80,000 m3 of mixed low-level waste. Finally, itis also
expected that some portion of the waste projected to be disposed at this facility either may not be generated or could be disposed
at other DOE or commercial sites with adequate disposal capacity for mixed low-level waste.

2.5.2.2 Nevada Test Site Mixed Waste Disposal Unit

The Nevada Test Site Mixed Waste Disposal Unit, located at the Area 5 Radioactive Waste Management Site, is under
Resource Conservation and Recovery Act interim status disposal facility that is currently only allowed to accept wastes
generated in the State of Nevada. The Mixed Waste Disposal Unit consists of 10 landfill cells with each cell designed to contain

approximately 12,000 m’ of mixed low-level waste, for a total capacity of approximately 120,000 m?3. No mixed low-lcvel waste

has been disposed in the Mnxcd Waste Disposal Unit to date. In the future, the Department estimates that only 0.1 m 3 of mixed
low-level waste will be d1sposed in this facility. None of this waste is expected to come from the Environmental Restoration
Program.

2.5.3 Environmental Restoration Program Disposal Facilities

The Environmental Restoration Program is currently using two facilities located at the Femald Environmental Management
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Project and Hanford Site for disposal of low-level waste, One of these facilities (at Hanford Site) is also expected to receive
mixed low-level waste. In addition, two other not-yet-constructed facilities projected to be developed at the Idaho National -
Engineering and Environmental Laboratory and the Oak Ridge Reservation are expected to be used for low-level waste in the
future. Finally, some low-level waste is expected to be retumed to remediation units at the Idaho National Engineering and
Environmental Laboratory. The capacities of the two existing Environmental Restoration Program disposal facilities are
discussed in the following subsections. However, because the capacities of the not-yet- -constructed disposal facilities and the
remediation units have not yet been established, they have not been included in the companson of facrlxty capacmes and waste
disposal volumes.

2.53.1 Fernald Envrronmental Management Project . o L e b

o

Low-level waste generated at the Fernald Environmental Management Project is disposed in an éon-site facility constructed
under a Comprehenswe Environmental Response, Compensation, and Liability Act Record of Decision. Fernald began
disposing of waste in this facility in 1997. The total volume of Environmental Restoration Program low-level waste projected to

require drsposal at Fernald is 1.6 mrlllon m3 and the on-site facrhty is designed to contain this volume The on-site  facility is
expected to be filled at project completlon. currently scheduled for 2007. This disposal facility has been excluded fromthe .
analyses of this Report because it is specifically designed to accommodate the volume and radiological content of the waste it is
projected to receive, and cannot receive off-site waste or waste from non-cleanup activities.

.5.3 2 Hanford Environmental Restoratlon Disposal Facihty

The Hanford Envrronmental Restoratlon Dlsposal Facrhty is deS|gned to dispose of on-site contammated medra generated as
part of Environmental Restoration projects at the Hanford Site. The capacity of the facility is designed to equal the final disposal

volume which is projected at 3.8 million m? . The Environmental Restoration Disposal Facility's initial two cells have a '

combined usable capacity of about 920,000 m? and began receiving waste in July 1996. Additional cells will be commissioned

“as needed. This facility is also being operated under a Comprehensive Environmental Response, Compensation, and Liability
Act Record of Decision. This disposal facility has also been excluded from the analysis of this Report because it is speciﬁcally
designed to accommodate the volume and radiological content of the waste it is projected to receive and cannot receive off-site
waste or waste from non-cleanup activities.

e BRI

2.6 Alternatlve Scenarlo Comparlson of Volumetrrc I’ro;ectlons and Dlsposal Capaclty for To Be
Determmed Low-Level Waste and Waste to be Disposed in Not—Yet-Constructed Facilities"

As drscusscd in Sectron 2.2, the Department has classified 330, 000 m3 of the low-level waste pro;ected to reqmre drsposal from
1998 through 2070 as fo be determined waste, meaning that specific disposal alternatives have not been identified for this waste.

In addition, the Department pro_]eets that 390,000 m3 of low-level waste will be dlsposed in Envrronmental Restoration Program
- disposal facrhnes that have not yet been constructed. In the Altemnative Scenarlo companson presented here, the four sites with
- existing facrlmes which each have excess dlsposal capacrty of at least excess of 100,000 m3 are evaluated to determine whether
they have sufficient capacity to accommodate the 720, 000 m3 of low-level waste described above. .
\
The four DOE sites considered in this Alternative Scenario analysis are Hanford Site (200 Area), Nevada Test Site (Areas 3 and
5), Savannah River Site (Slit Trenches), and Los Alamos Natronal Laboratory (T echmcal Area-54)

.61HanfordZOOAreaLow-Le\elBunalGrounds . ‘ . e Coey e

As dlscusscd in Section 2. 5 1.1, the Hanford 200 Area dlsposal facility has a low-]cvel waste drsposal capacrty of about 2
million m> and is projected to receive 520 000 m (lncludmg both past and future disposal volumes) leaving an estrmated ‘
excess capacity of about 1.5 mrlhon m3 . This facility, therefore, has enough excess volumetnc dlsposal capacrty to
accommodate all of the 720 000 m? of low-level waste considered in the Alternative Scenario.

2.6.2 Nevada Test Site Areas 3 and 5 Radioactive Waste Management Sites

As discussed in Section 2.5.1.4, the Nevada Test Site Areas 3 and S have a low-leve] waste disposal capacity of about 3.1
million m" and are projected to receive 670,000 m> (including both past and future disposal volumes), leaving an estimated
excess capacity of about 2.4 million m>. These facilities, therefore, have enough excess volumetric disposal capacity to
accommodate all of the 720,000 m? of low-level waste considered in the Alternative Scenario.
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2. 6.3 Savannah River Site Slit Trenches

As dlscusscd in Sechon 25.1, 6 the Savannah River Sne Stit Trcnches have a low-lcvcl waste dlsposal capacity of about

290 000 m* and are pro_;ected to receive 130,000 m (mcludm g both past and future disposal volumes), leaving an estimated
excess capacity 160,000 m . This facility, therefore, has enough excess volumetric capacity to accommodate approximately 22
percent of the 720, 000 m? of low-level waste considered in the Altemative Scenario.

2.6.4 Los Alamos National Laboratory Technical Area-54

As discussed in Scction 2.5.1.3, Los Alamos National Laboratory Technical Area-54 has a low-level waste disposal capacity of
about 1.1 million m> and is projected to receive 750,000 m (including both past and future disposal volumes), leaving an
esumatcd excess capacity of about 350,000 m>. This facxhty, therefore, has enough excess volumetric disposal capacity to
accommodate approximately 49 percent of the 720 000 m? of low-level waste consudercd in the Alternative Scenario. If the

disposal capacity at Technical Area-54 were fully expanded (to about 3 million m 3 ), then the facility would have enough
volumetric disposal capacity to accommodate all of the low-level waste considered in the Alternative Scenario.

2.7 Alternative Scenario Compnnson of Volumetnc Projections and Dlsposal Capaclty for Mixed
Low-Level Waste

As discussed in Section 2.2, the Department has classified 170,000 m 3 of the mixed low-level waste projected to require

disposal from 1998 to 2070 as to be determined waste. In addition, the Department projects that 35,000 m 3 of mixed low-level
waste will be disposed in Environmental Restoration Program disposal facilities that have not yet been constructed. In the
Alternative Scenario comparison presented here, the two sites with existing facilities for mixed waste are evaluated to determine

whether they have sufficient capacity to accommodate the 200,000 m?> of mixed low-level waste described above.
2.7.1 Hanford Radioactive Mixed Waste Trenches 31 and 34 .

As previously discussed in Sectlon 2.5.2.1, the current capacity of the Radloachve Mixed Waste Trenches 31 and 34 facility at

Hanford is about 42,000 m3 , which is too small to accommodate the 99,000 m 3 of mixed low-level waste that the Dcpanmcnt
projects will be disposed at lhat fac:hty However, there is also a potential expandable area for increased mixed low-level waste

disposal of approxxmatcly 100,000 m and Hanford possesses a completely unused burial ground which conceptually could
accept up to 80,000 m? of mlxcd Iow~lcvcl waste. This expansion would increase the total capacity of the facility to about
220, 000 m which would be Iargc enough to accommodatc disposal of both the volume of waste currently projected to be

dxsposed at the facility (42 000 m3) and about 60 percent of the 200,000 m? of mixed low-level waste considered in the
Alternative Scenario. Decisions concerning expansion of mixed low-level waste disposal capacity at Hanford will not be
considered until records of decision for mixed low-level waste disposal are issued for the Department's Waste Management
Programmatic Environmental Impact Statement. \ '

2.7.2 Nevada Test Site Mixed Waste Dlsposal Unit

As previously discussed in Section 2.5.5.2, the current capacity of the Nevada Test Site Mixed Waste Disposal Unit is about
120,000 m3, all of which is essentially available for disposal of mixed low-level waste. This facility. therefore, has enough

excess volumetric disposal capacity to accommodate approximately 60 percent of the 200,000 m 3 of mixed low-level wasté -
considered in the Alternative Scenario. However, as noted, the Nevada Test Site has enough expandable capacity to dispose of
all the Department's projected mixed low-level waste projected and could be developed to do so if such a decision were
supported by the mixed low-level waste disposal rccord of decision to be issued under the Waste Management Programmatxc
Environmental Impact Statement.

IThe Environmental Restoration Program classifies in-situ environmental media and facilities according to waste type for
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purposes of response planning and coordination. These media and facilities do not become waste unless or until they are f

_removed. The volumes of media and waste uscd in this analysis include only solid materials and exclude groundwatcr and

surface water.
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3.0 RADIOLOGICAL PROJECTIONS AND CAPACITY ANALYSIS

In Chapter 2, the volumetric capacities of low-level and mixed low-level waste disposal facilities were analyzed in relation to
the waste volumes projected to be disposed of by 2070 at those facilities. In this chapter, the radiological capacities of
Department low-level and mixed low-level waste disposal facilities are assessed. This assessment compares facility-specific
radiological disposal limits with radionuclide inventories projected to be disposed of by 2070 at those facilities. This comparison
indicates if and where projected radionuclide inventories in the waste to be disposed may exceed the radiological limits of the
disposal facilities where the waste is currently planned to be disposed, so that complex-wide planning will ensure the
Department does not exceed these radiological limits at any of its disposal facilities.

The procedure used to estimate the projected radionuclide inventories of low-level and mixed low-level waste to be disposed of
in each facility and the methodology used to estimate disposal facility-specific radiological capacity is presented in Section 3.1.
The projected radionuclide inventories of low-level and mixed low-level waste to be disposed of in each facility are presented in
Section 3.2. Sources of uncertainty in the data and analysis are identified and discussed in Section 3.3. Section 3.4 contains
site-specific results of low-level and mixed low-level wasté radiological capacity and a discussion of the important radionuclides
identified in the analysis. Section 3.5 describes altemative disposal scenarios for low-level waste and mixed low-level waste.

3.1 Methodology of the Radiological Disposal Capacity Analysis

Eight disposal facilitics were evaluated to estimate their radiological disposal capacity. For each facility, the methodology for

measuring radiological disposal capacity consists of four steps: (1) estimating the amounts of 49 radionuclides potentially

present in the low-level and mixed low-level waste projected to be disposed at the facility; (2) determining the average

concentration of each radionuclide in the total volume of waste expected to be disposed in the facility; (3) comparing the \J
radionuclide concentrations to the radionuclide-specific concentration limits of the facility; and (4) determining a

sum-of-fractions by adding together the 49 ratios produced from the comparisons. The sum-of-fractions is the indicator used in

this analysis to evaluate a disposal facility's radiological capacity.

3.1.1 Estimation and Projection of Radioactivity for Disposal

Radionuclides included in this analysis were those with a half-life greater than five years identified in site-specific disposal
performance documents. In the 1997 Waste Management Technical Data Request, sites were requested to report the radiological
profile of their low-level and mixed low-level waste using 49 radionuclides. Some facilities identified certain radionuclide
groups to facilitate their reporting. These radionuclide groups included mixed fission products, mixed activation products,
natural uranium, and weapons plutonium. The radionuclide distributions that were assumed in this Report for these groups are
shown in Table 3-1. Radioactivity profiles were also provided in the Mixed Waste Inventory Report, 1995, and the,
'Environmental Restoration Core Database, which were also used to estimate and project radiological profi les of low-levcl and
mixed low-level wastes identified for disposal.

Table 3-1. Assumed Distributions for Mixed Fission Products, Mixed Activation Products, Weapons Plutonium, and
Natural Uranium (DOE, 1997)

L TE LI U ) P -&4&'-—-‘_;-—--

1Rad|onAl‘1chde Relative Activityj RadlonuclldelRelatwe Actl.;nty
i : () i ‘ I O N
rthxed?xsswn Products | :.. Mixed Actxva—t.l;n Products |
Psee0 1 470 e 10
CTed i o@D oo L0
PiCs3r T w90 Cs-137. 50
Cd13m L 0a3” D Bw1s2 .30
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§ L SnI21 009 C Euwlsd -] 180
§_Sm-15l ; 4 ': i§~-- Natural Uranium 1
: Buls2 20 | L. U234 - 487 |
. Bu-l54 ' 036 | U2 22
{ Weapons Plutonium_ ! U238 149 !
+ Pu-239 | 81.0 !
{ Pu-240 : 190 |

No attempt was made to associate radioactive decay products with parent radionuclides because the decay products are already
considered in the estimation of the disposal limits for the parent radionuclides used in this analysns Howevcr. lf radloactwe
decay products were listed exphcxtly by the sxtes, they were also included i in the anaIySIs :

IS

Radloactmty data for low-lével and mxxed low-level waste were collected from a 1997 Waste Management Technical Data :
-Call, the Mixed Waste Inventory Report, 1995, and the Environmental Restoration Core Database, as well as estimates based on
other existing waste stream information. Waste volume data was based on past disposal volume data provided by the disposal
sites and projected disposal volume data from the March 1998 Paths fo Closure waste volume database The Paths to CIosure
data docs not include mdlologxcal data for low-leve! and mixed low-lcvcl waste streams :

[

The Department attempted to crosswalk the low-level and mixed low-level waste streams from the Pa!hs to Closure database to
the radioactivity data from the other data sources. However, many waste streams could not be crosswalked between the data
sources. For these waste streams, the Department estimated radionuclide profiles by combining and volume-weighting the
radionuclide concentrations of other waste streams as presented in the other data sources, and applied the profiles to Paths to
Closure waste stream volumes. The composite profiles were generally developed based on other waste streams generated at the
‘same site with similar physical and radiological characteristics. The specific basis for the radionuclidc concentrations applied to
- each waste stream are presented in Appendices D-1 (for non-Environmental Restoration "Program waste streams) and D-2 (for
Environmental Restoration Program waste strcams) As further discussed in Section 3.3, this method of extrapolating '~
radionuclide profiles does increase uncertainty in the data and may overestimate the total radionuclide content of a waste stream.
However, for the purposes of this analysis, such conservatism was deemed acceptable.

. 3.1.2 Formulas Used in Sum-of-Fractions Capacity Analysis

For a given disposal facility, the total activity of each radionuclide in the disposed waste in curies (Ci) is the sum of its activities
from all waste expected to be disposed of in the facility from all sources. The average curie concentration of a radionuclide in
the disposed waste (in Ci/r'n3) equals the total activity of that radionuclide in the disposed waste (in Ci) divided by the total
volume of waste disposed in the facility (in m3). The following equation shows this relationship:

B

4 _ N

the average concentration of radionuclide / in the disposed waste, in Ci/m3;

GCi=
where:  Cj=
Ri = the tbta_l activity of radionuclide 7 in the disposed waste, in Ci; and

V= the total volume of waste disposed in the facility, in'ms.

Each radionuclide concentration is then compared to disposal limits for each facility to determine the ratio of the radionuclide
concentration to its respective disposal limit. Each ratio is determined by the following relationship: .

o)
Ls

the facility-specific concentration limit for radlonuchde I in C|/m (Thc sources of the disposal limits used in
this analysis are discussed in Section 3.1.3.)

where: Lj

.The ratios for each radionuclide concentration in the waste to its limiting concentratton arc summed using the sum-of fracttons
method descnbed in 10 CFR Part 61.55. The sum-of fractlons is calculated as follows:

Stum - of - Fractions = Z_L-.:-
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The sum-of fractions method is used to determine if a volume of waste with multiple radionuclides meets the combined limits
for each individual radionuclide. Values less than one indicate that the limits are not exceeded. For example, if radionuclide A
has an average concentration of 1 and a limit of 3 and radionuclide B has an average concentration of 1 and a limit of 2, then the
sum-of-fractions method results in a value of 5/6 (1/3 + 1/2), indicating that the combined radiological limits based on the two
radionuclides in the waste is not exceeded.

3.1.3 Disposal Limits Used in the Radiological Capacity Analysis

The initial estimates of radiological disposal capacity are based on the Performance Evaluation of the Technical Capabilities of
DOE Sites for Disposal of Mixed Low-Level Waste (DOE, 1996). This Performance Evaluation used the performance objectives
from DOE Order 5820.2A and screening-level representations of the transport mechanisms used in the site-specific performance

assessments to make estimates of disposal limits for several radionuclides. This Performance Evaluation report was used as part
of the Federal Facility Compliance Act process to identify potential sites for dlsposal of DOE's mixed low-level waste.

Because the Performance Evaluation methodology was generally more conscrvatwe thzm the site-specific pcrfonnancc
assessments from which it was derived, it was not used as the final arbiter for sum-of-fractions calculations. Rather, it was used
to identify where the contribution of a radionuclide to the sum-of-fractions was 0.1 or greater. For these radionuclides, the
disposal limit values from the site-specific performance assessments and the waste acceptance criteria derived from them were
substituted in this evaluation. The site-specific documents from whlch radxonuchde-speclf ¢ values were identified are lxstcd in
Table 3-2.

The performance assessments and waste acceptance criteria for most sites consist of only one set of disposal limits. However,
the waste acceptance criteria for the Hanford Site are provided as two sets of limits corresponding to two different intruder
scenarios: Category 1 limits assume a homesteader intrusion scenario and Category 3 limits assume a post-drilling intruder
scenarid. The limits for waste disposed under Category 3 are less stringent than those for Category 1 because of the application
of additional disposal measures such as more confining waste forms or deeper bunal.

In Appendix B where the sum-of fractions calculations and results for cach disposal facility are presented, the column in each
table labeled "Source” indicates the source of the disposal limits (Performance Evaluation [PE], Performance Assessment [PA],
or Waste Acceptance Criteria [WACY]) for each radionuclide. An additional column labeled "Pathway" indicates which pathway
analysis (water, atmospheric, or intruder) provides the most limiting concentration.

Table 3-2. Site-Specific Documents Used for Disposal
Limits in the Radiological Capacity Analysis

Disposal Facxllty } Document(s)
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Hanford Site

{anford Sltc Sohd Waste Acccptance Cntcna (W MH-EP-OO63 Rcwsxon 5)

" Addendum to Radioactive Waste Management Complex Low-Level Waste Radiological !
* Performance Assessment (EGG-WM-8773) {
i (INEEL/EXT~97-8773)
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Idaho National Engineering and
Environmental Laboratory

f Pcrformancc Assessment and Composite Analysxs for Los Alamos National Laboratory Material

Los Alamos National Laboratory Dnsposxuon Area G (LA-UR-97-85)

Nevada Test Site ; Nevada Test Site Waste Acceptance Criteria—Revision 0

o U o

{ Performance Assessment for Continuing and Future Operations at Solid Waste Storage Area 6
(ORNL-6783/R1)

Oak Ridge Reservation

: Radlologlcal Performance Assessment for the E-Arca Vaults Disposal Facility (WSRC-RP-94-21 8,
: Savannah River Site Low Activity Waste ; Rev. 0)

!Vaults : E-Area Vaults Low-Level Radioactive Solid Waste Acceptance Cntcna (WSRC 1S, Procedure

i . . 3 IO Rcv:s:on No 2)

JRp— e L T NIy puriyP Ry P 1

; . - Radiological Performance Assessment for the E-Area Vaults Disposal Facility (WSRC-RP-94-21 8,,

.Savannah River Site Intermediate Level :Rev. 0) i

; Vaults  E-Area Vaults Low-Level Radioactive Solid Waste Acccptancc Criteria (WSRC 18, Procedure i
. .10, Rcvnsnon No.2) !
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‘Radlologlcal Performance Assessment for the E-Area Vaults Disposal Facility (WSRC-RP-94-2|8

i Rev. 0), Appendix I

‘SRS Radioactive Soil and Rubble Management Program and Waste Acceptance Criteria (WSRC
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3.2 Radionuclide Inventory Projections for Low-Level and Mixed Low-Level Waste

PR JYSI

Table 3-3 presents the radionuclide inventories of low-level waste already disposed and projected to be disposed through 2070
at eight specific disposal facilities operated by the Waste Management Program. This group of inventories is considered the
Base Case, as it includes only waste that is destined for specific DOE disposal facilities. Also shown in Table 3-3 is the
radionuclide inventory for the Altemative Case low-level waste, which is comprised of low-level waste whose disposition is to
be determined combined with Environmental Restoration Program low-level waste to be disposed in not-yet-constructed
CERCLA disposal facilities. The Alternative Scenario waste does not include waste to be dlsposed at commercial facilities.

As described in Chapter 2, the Environmental Restoration Program operates two CERCLA disposal facilities located at the
Femald Environmental Management Project and Hanford Site. The Department has not included these facilities and the waste to
be disposed in them in this analysis because these facilities accept waste under records of decision prepared in accordance with

radiological capacity limits. -

Table 3-3. Base Case and Aifernative Scenari-o Low-Le\}'el Waste

Radioactivity Inventories (1988-2070) by Disposal Facility

. cleanup activities under CERCLA. All waste destined to be disposed in these facilities is thhm the facilities’ established
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Table 3-4 presents the estimated radionuclide inventories of mixed low-level waste projected to be disposed through 2070. The
column identified as "Complexwide MLLW" presents the total radiological inventory of all mixed low-level waste that the
Department projects will be disposed in DOE facilities, including waste destined for disposal at Hanford and Nevada Test Site,
waste destined for disposal at a facility to be determined, and waste to be disposed in Environmental Restoration Program
CERCLA disposal facilities that are not yet constructed. The inventory identified as "Hanford LLW plus MLLW?" presents the
sum of the radiological inventory of Hanford low-level waste (from Table 3-3) and the "Complexwide MLLW" inventory. Table
3-4 also presents a similar inventory of all mixed low-level waste and NTS low-level waste. Mixed low-level waste that is
planned to be disposed of commercially was not included in this analysis. The combined radiological inventories of mixed
low-level waste and cither Hanford low-level waste or Nevada Test Site low-level waste represent the inventories used in the
mixed low-level waste Alternative Scenario analysis presented in Sections 3.4.1 and 3.4, 4 respectively.

Table 3-4. Mixed Low-Level Waste and Alternative Scenario
Combined Low-Level and Mixed Low-Level Waste Radioactivity
and Nevada Test Site (1988-2070)
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Appendix B provides additional details on the inventories, including the inventory by disposal site, by nuclide, and by generating
organization (i.e., Waste Management or Environmental Restoration) for projected waste, Appendix B also includes
radionuclide information for already disposed waste (1988-1997).

3.3 Sources of Uncertainty in the Analysis |

The uncertainty in this radiological capacity analysis stems from two primary sources: (1) the estimation of facility-specific
disposal limits, and (2) the estimation and projection of facility-specific radionuclide inventories. In most of the examples
discussed below, the uncertainties identified in the radiological assessment methodology result in an overestimate of the total
radiological profile, and thus present a more conservative picture than may be faced when projected waste is actually generated
and ready for disposal. Therefore, it is expected that the site-specific radiological capacity results discussed in Section 3.4 may
underestimate the available radiological disposal capacity for each disposal facility. As discussed further below, it is expected
that future analysis and research will help reduce these uncertainties, and will be reflected in future revisions of this Report
(Revision 2).

3.3.1 Uncertainty in Disposal Limits ‘ \

The methodology for estimating radiological capacity described in Section 3.1 uses values from the Performance Evaluation
project report (DOE, 1996) as the initial sct of disposal limits to identify radionuclides with sum-of-fractions values of 0.1 or
greater. Substituting facility-specific values from the performance assessments or waste acceptance criteria refines the disposal
limits for these radionuclides. Performance assessments are generally based on limited data and understanding of the -
interactions of radionuclides and the surrounding environment. To address these general shortcomings, the Department requires
periodic review and revision of these site-specific performance assessments, a process known as performance assessment
maintenance.

As additional operational experience is gained and as new rescarch on environmental tr:inspon is incorporated into the
performance assessments, disposal limits change. Conscrvatism is typically used to address uncertain processes and data. As this
uncertainty is reduced or removed, the disposal limits tend to be less restrictive. However, future research may also reveal
mechanisms that require some disposal limits to become more restrictive. The ultimate disposal limits in use at facility closure
are not now known, and this lack of knowledge results in a potentially significant source of uncertainty.

3.3.2 Uncertainty in Estimation and Projection of Radionuclide Inventories

The procedure for estimating and projecting radionuclide inventories for comparison with facility-specific disposal limits is ~—
described in Section 3.1.1. This report afforded the first complex-wide opportunity for the Department to estimate and compare
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radionuclide inventories and concentrations in projected low-level waste with radiological capacities of DOE's existing Waste
Management Program disposal facilities. (These types of data were collected for mixed low-level waste in 1994 and 1995.)
Several sources of uncertainty exist in this estimation and projection procedure. The most significant sources of uncertainty arise
from: (1) assigning radionuclide concentration profiles to waste streams with no profiles, (2) estimating aggregate radionuclide
profiles at year 2070 by projecting existing radiological profiles, and (3) assngmng disposal locations for waste streams.

3.3.2.1 Assigning Radionuclide Concentration Profiles to Waste Streams with No Proﬁles

‘As d:scussed in Sectlon 3 1.1, the Department has complled radlologlcal profile data for only a subsct of the Palhs to Closure

waste streams used in this analysis. Therefore, in cases where radiological profiles were not provided, DOE applied available
waste characterization data from the Environmental Restoration Corc Database or the Waste Management Technical Data Call

" to waste streams identified in the draft Paths to Closure coming from the same site and having similar media and waste type

data, For example, a low-level waste rubble/debris waste stream from Hanford without radiological characterization was
assigned the same radiological profile as 2 Hanford rubble/debris waste stream with reported radxologlcal characterization, -

"However, as noted, there is uncenamty associated with this approach because waste streams coming from different sources
" within a site may have different radlologlcal profiles. Additionally, as discussed below, available concentration data often

overesttmates or prowdes only maximum concentration estimates of the radionuclide content of the waste.

Radiological data from the Environmental Restoration Core Database has several limitations described below that increased the
level of uncertainty in this analysis. The spemﬁc approaches and assumptlons made to accommodate weaknesses in the Core
data are provided in Appendlx D2.

Hdentification of Contaminants: The radionuclide data in the Core database was collected to help Headquarters monitor and
coordinate Field projects. The database generally identifies only those radionuclides that are important in determining response
decisions and, for some waste streams, does not provide any radionuclide concentration data. These radionuclides typically are
only a subset of the radionuclides actually present. Additionally, the radionuclides important for determining response decisions
are not necessarily the same as those important for determining disposal capacity. Also, some of the contaminants identified in
the Core database do not correspond directly to specific nuclides. In these cases, waste stream specific assumptions were made
in this analyms about how éach contaminant would be handled. For example, some waste streams identified concentrations of
both uranium and plutonium isotopes as well as a gross alpha concentration. In such an instance, it was usually assumed that the
gross alpha concentration represented uranium and plutonium isotopes (particularly if the gross alpha concentration was about
equal to the sum of the uranium and plutonium concentrations). In another example, total uranium was assumed to be a
combination of the uranium isotopes in proportion according to their natural relative abundance.

Waste Density: Contaminant concentrations in the Core database are almost always provided in a weight basis. To convert to a ‘
volume concentration basis (which is needed for this analysis) a waste density must be used. Because the Core database contains

limited waste density data, a uniform waste density of 1.6 MT/m3 (about the same as soil) was assumed for this analysis.

Average Contaminant Concentrations: For some contaminants in some waste streams, the Core database contained only
maximum contaminant concentrations instead of the average concentrations needed for this analysis. In these cases, the
maximum concentration was used in the analysis, but may not be representative of and may overestimate the average
concentration across the waste stream..

\

For those waste streams with reported radiological characterizations, these characterizations are for exlsting-wastc or waste
expected to be generated in the near future. For example, the data in the 1995 Mixed Waste Inventory Report database includes

_current inventories and 5-year projected inventories. These profiles do not necessarily represent long-term trends in radionuclide

concentration profiles because the profiles may change as future wastc gcneratxon processes change (e. 8- due to waste
minimization and changes in future mtssmns)

Because lon g-term radiological profiles are not available, the existing radxonuchde profiles were used when pro.)ectmg waste
volumes over the life-cycle of the disposal facility. The approach used to estimate inventories through 2070 are based on hmlted
near-term charactenzatlon data. This approach is another source of uncertainty in the analysis.

3.3.2.3 Assigning Disposal Locations for Waste Streams'

Disposal locations used in this analysis were based on disposal locations specified by the waste generating sites in the Paths to
Closure waste volume database. These traditional locations for waste disposal may change in the future depending on
complex-wide decisions such as the records of decision based on the Waste Management Programmatic Environmental Impact

' Statement. Additionally, this analysis’ may indicate potentlal limitations of a disposal site that can be resolved by strategically
" disposing of specific waste streams at other disposal facilities or through additional treatment and waste form adjustments. The

lack of certamty related to future disposal locations for specific waste streams is another uncertamty in the analysis.
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3.4 Base Case Facility-Speciﬁc Radfological Projections and Capacities-

In this section, the radiological capacity of each of the eight Waste Management Program low-level waste disposal facilities is : )
compared with total mdionuclide inventon'es projected for the 1988-2070 time framc o ' ~

The results of the Base Case sum—of-fractlons analysis for these facilities are prcsented in Table 3-5. The sum-of- fracuons value
is less than or equal to 1.0 for all except one of the eight disposal facilities. Sum-of-fractions values of less than or equal to 1.0
indicate that these disposal facilities appear to possess adequate radiological capacity to dispose of the waste projected to be
disposed in them. Only the Savannah River Site Intermediate Level Vault is projected to have a sum-of-fractions value greater
than 1.0. The sum-of-fractions value greater than 1.0 at the Savannah River Site Intcrmedlatc Level Vault indicates that this .
facility may not possess adequate radiological capacity to accommodate the waste currently projected to be disposed at that
facility. However, as noted it cannot be concluded at this time that the Intermediate Level Vaults would not be able to dispose of
the waste expected to be disposed by the Savannah River Site. Reduction of uncertaintics and a more strategic focus on specific
waste streams will be required to resolve these issues. The facility-specific bases for these results are presented in the following
sections with a discussion of the significant uncertainties associated with these results. The detailed results of the
sum-of-fractions analyses, including the ratio of each radionuclide to its site-specific limit, are found in Appendix B.

Table 3.5. Base Case Sum-of-Fractions Results for Low-Level Waste Disposal

Sum of Fractions ,
1

1
]

1 :
‘ I
Disposal Facility/Site j
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& - PRI -_—t
E Savannah River Site Intermediate Level Vaults 2.7 !
] : i
l !
!18a S vannah River Site Slit Trenches 1.0 l

* . .
. The sum-of-fractions value for Idaho docs not include contributions from K-40, Ra-226 and Th-232. The site-specific
performance assessment did not evaluate these radionuclides and therefore the waste acceptance criteria provide no disposal
limits for them. Additional discussion is provided in Section 3.4.2.

!

3.4.1 Hanford Site 200 Area Low-Level Burial Ground

The sum-of-fractions value for the Hanford 200 Area Low-Level Burial Grounds is estimated to be 0.3 for the low-level waste
pro_;ected to be disposed at that facility through 2070. There are no radionuclides that contnbute more than 0.1 to the
sum-of-fractions value for the low-level waste.

Based on the projected inventory used in this analysis and the current waste acceptance criteria, the radiological capacity of this
disposal facility will not be exceeded throughout the duration of disposal for low-level waste.

3.4.2 Idaho National Engineering and Environmental Laboratory Radioactive Waste Managérﬁent Complex

The sum-of-fractions value for the Idaho Natlonal Engineering and Environmental Laboratory Radioactive Waste Management
Complex was initially calculated to be 16, with Ra-226 contnbutmg 13, Th-232 contributing 2, and K-40 contributing 0.1 to the
total sum-of-fractions value. However, these contributions to the sum-of-fractions value were based on disposal limits from the
Performance Evaluation rather than limits from the site-specific performance assessment or waste acceptance criteria. The
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site-specific performance assessment did not evaluate these radionuclides and the waste acccptance criteria prowdc no drsposal
limits for them because the site does not anhcxpate disposal of these radnonuchdes Therefore, these radronuclldes werc not
further considered in the analysis. After removing these radionuclides from the analysis, the sum-of-fractions value for this
facility is 0.8. Radionuclides contributing more than 0.1 to the sum-of-fractions value are Cs-137 with 0.3, U-238 with 0.2, and
Sr-90 with 0 1. These contributions are based on disposal limits from the site-specific performance assessment.

The potentral contributions of Ra-226, Th-232, and K-40 to the sum-of-fractions value cannot be evaluated further without
site-specific disposal limits, and as noted, disposal of these radionuclides is not anticipated at this’ time. Because of the lack of
site-specific knowledge about the contribution of Ra-226, Th-232, and K-40 to the sum-of-fractions valué, their contributions
were omitted from the sum-of-fractions value of 0.8 reported in Table 3-5. As discussed in Section 3.3, there are significant
uncertainties associated with the procedure for estimating and projecting the radiological profile to year 2070. Usin g the '
Perjbrmance Evaluation disposal limits, the sum-of-fractions value would be near one if the Ra-226 and '111-232 inventories
were reduced by approxnmately 36 and 3 Ci, respectively, : . :

Based on the projected inventory used in this analysxs and the current waste acceptance criteria, the radiological Jc'apacity of this
disposal facility would not be exceeded throughout the duration of disposal for low-level waste. However, if significant

" inventories of Ra-226 and Th-232 are expected to be drsposed of at Idaho National Engmeenng and Environmental Laboratory,
then disposal limits must be established for these radionuclides.

3.4.3 Los Alamos National Laboratory Technical Area-54

Theé sum-of-fractions value for the Los Alamos National Labdratbry Technical Area-54 is estimated to be'O 3 for the"lc:»'\‘/—level
waste projected to be disposed at that facility through 2070. There are no radlonuclrdes that contribute more than 0.1 to the
sum‘of fractlons value for the Iow-level waste.

Based on the prOJected mventory used in thts analysis and the cumrent waste acceptance criteria, the radlologlcal capacrty of this
disposal facility wﬂl not be exceeded throughout the duration of disposal for low-level waste,

3.4.4 Nevada Test Slte Areas 3 and 5

)

The sum-of-fractions value for the Nevada Test Site Areas 3 and 5 is estimated to be 0.6 for the low-level waste projected to be
disposed at that facllxty through 2070. Radionuclides contributing at least 0.1 to the sum-of-fractions value are Cs-137, whlch
contributes 0.2, and Ra-226, which contributes 0.1. ‘ S

Based on the projected inventory used in this analysis and the current waste acceptance criteria, the radiological capacrty of this

dlsposal facility will not be exceeded throughout the duration of disposal for low-level waste.
' ~

3.4.5 Oak Ridge Reservation Interim Waste Management Facility

The sum-of-fractions value for the Oak Ridge Reservanon Interim Waste Management Facility is estimated to be l for the ,
-low-level waste currently disposed at the facility. The Department does not project to dispose of additional low-level waste at
* this facility. Radionuclides contributing at least 0.1 to the sum-of fractlons value are U-234 whrch contnbutes 0. 7 and Cs-l37
which contributes 0.2. . ' P . .

LY

Based on the inventory used in this analysis and the current waste acceptance cntena, the radrologtcal capacnty of thls dxsposal
facility has not been exceeded. -

3.4.6 Savannah River Site

The Department separately evaluated the following three low-level waste disposal facilities at the Savannah River Site: the Low
Activity Waste Vaults, the Intermediate Level Vault, and the Slit Trenches. ’

3.4.6.1 Low Activity Waste Vaults

The sum-of-fractions value for the Savannah River Low Activity Waste Vaults is estimated to be 0.8 for the low-level waste
projected to be disposed at the facility through 2070. Radionuclides contributing at least 0.1 to the sum-of-fractions value arc
tritium (H-3), which contributes 0.3, and Np-237, which contributes 0.1.

Based on the projected inventory used in this analysis and the current waste acceptance criteria, the radiological capacity of this
disposal facility will not be exceeded throughout the duration of disposal for low-level waste.

3.4.6.2 Intermediate Level Vaults

The sum-of-fractions value for the Savannah River Intermediate Level Vault is estimated to be 2.7 for the low-level waste
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projected to be disposed at the facility through 2070, Radionuclides contributing at least 0.1 to the sum-of-fractions value are
H-3, which contributes 1.4, U-233, which contributes 0.5, I-129 and U-238, which each contribute 0.3, and C-14, which
contributes 0.2. These rcsults are based on the values contained in the performance assessment for the Intermediate Level
Vaults. :

The radiological capacity has not yet been exceeded for this site, efforts can be taken to reduce uncertainties in projected
inventories and performance assessment attributes in the analysis and confirm whether an exceedance of the radiological limits
would still exist. Additional waste treatment, waste form adjustments, or disposal of specific waste streams at other Savannah
River Site trenches or at another DOE site could also avoid radiological capacity exceedances.

3.4.6.3 Slit Trenches

The sum-of-fractions value for the Savannah River Slit Trenches is estimated to be 1 for the low-level waste projected to be
disposed in that facility through 2070. Radionuclides contributing more than 0.1 to the sum-of-fractions value include I-129,
which contributes 0.5, H-3, which contributes 0.3, and Np-237, which contributes 0.1.

Based on the projected inventory used in this analysis and the current waste acceptance criteria, the radiological capacity of this
disposal facility will not be exceeded throughout the duration of disposal for low-level waste,

35 Alternative Scenario Facility-Specific Radiological Projections and Capacities

This section presents the sum-of-fractions results for five alternative scenarios involving different disposal facilities for certain
low-level and mixed low-level waste streams. Three altemative scenarios involve low-level waste and calculate the effect on the
sum-of-fractions values at three Waste Management Program low-level waste disposal facilities (Hanford Site, Los Alamos
National Laboratory, and Nevada Test Site) if these facilities received additional low-level waste. The additional low-level

- waste disposed at these facilities in the low-level waste altemauvc scenarios has a volume of 720,000 m 3 andis comprised of all

low-level waste classified as fo be determined (330,000 m ) and all low-level waste projected to be disposed in
not-yet-constructed CERCLA disposal facilities (390,000 m ) These three disposal facilities were selected for the low-level

waste alternative scenarios because they have enough excess volumetric capacity to accommodate the entire 720,000 m 3of
additional low-level waste.

In addition, two alternative scenarios involve mixed low-level waste disposal at the Waste Management Program disposal
facilities at Hanford Site and Nevada Test Site. These scenarios calculate the effect on the sum-of-fractions values at these sites

if these facilities received the entire volume of mixed-low-level waste (300,000 m 3) that is either projected to be disposed at
Waste Management Program disposal facilities (99,000 m3 ) or not-yet-constructed Environmcntal Restoration Program

CERCLA disposal facilities (35, 000 m3 ), or is classified as fo be determined (170,000 m ) The Hanford and Nevada Test Site
facllmcs were selected for the mixed low-level waste altemative scenarios because they are approved to accept mixed waste and

have enough potennal expandable capacity to accommodate the entire 300,000 m 3 volume of mixed Iow-lcvel waste.

No waste projected to be disposed at commercial facnlmes was included in the additional waste volumes consxdcred in the five
alternative scenarios. The sum-of-fractions results are shown in Table 36 and discussed below.

Table 3.6. Alternative Scenario Sum-of-Fractions Analysis
for Low-Level and Mixed Low-Level Waste Disposal

</
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3.5.1 Alternahve Scenanos for Low-Level Waste .
Bascd on this analysxs, both Hanford and the Nevada Test Site would be able to dispose of all of the alterative scenario’
low-level waste in addition to their current and projected inventory of waste without exceeding radlologlcal limits. Los Alamos -
National Laboratory can accept much of the waste, although it is limited primarily in terms of the total combmed inventory of
Cs-137 and Sr-90. The facility-specific basis for these results are presented in the following sections. Appcndlx B presents the

" detailed sum-of-fractions results of the analyses, including the ratio of each radionuclide concentration to its site-specific limit.

3.5.1.1 Hanford Site 200 Area Low-Level Burial Ground . S

As discussed in Section 3.4.1, the sum-of fractions results for the Hanford 200 Arca Low-Level Waste Burial Grounds is
estimated to be 0.3 for the current and projected low-level waste projected to be generated and currently planned to be disposed
at the 200 Area. No radionuclides contribute more than 0.1 to the sum-of-fractions value for the low-level waste. When the
entire inventory of to be determined waste is added to this inventory, the sum-of-fractions value i is still about 0. 3, and therc are
still no radionuclides that contribute more than 0.1 to the sum-of-fractions value.

Based on the projected inventory used in this analysis and the current waste acceptance criteria, disposing of the alternative
scenario low-level waste at this facility would not cause its radiological capacity to be exceeded.

3.5.1.2 Los Alamos National Laboratory Technical Area-54

As discussed in Section 3.4.3, the sum-of-fractions results for the Los Alamos National Laboratory low-level waste burial
grounds at Technical Area-54 is estimated to be 0.3 for the low-level waste projected to be disposed at that facility. No
radionuclides contribute more than 0.1 to the sum-of-fractions value for the low-level waste. When the entire inventory of
alternative scenario low-level waste is added to the current and projected low-level waste for this facility, the sum-of-fractions
value increases to 81. Major contributors to the sum-of-fractions value are Cs-137, which contributes 61, Sr-90, which
contributes 15, and U-234, which contributes 1. Other radionuclides contributing more than 0.1 to the sum-of-fractions are
Ra-226 and U-235 (0.8 each); CI-36 (0.6); Ni-63 (0.3); U-238 and Nb-94 (0.2 each); and C-14 and H-3 (O.l‘ each).

These results indicate that all of the alternative scenario waste likely would not be able to be disposed of at the Los Alamos
Technical Area-54 low-level waste burial grounds based on the radiological capacity of the facility. Waste streams with high
concentrations of Cs-137, Sr-90 or U-234 would be of particular concern based on this analysis.

3.5.1.3 Nevada Test Site Areas 3 and 5

As discussed in Section 3.4.4, the sum-of-fractions results for the Nevada Test Site low-level waste burial grounds is estimated
to be 0.6 for the low-level waste projected to be disposed at the Nevada Test Site. When the entire inventory of alternative
scenario low-level waste is added to the current and projected low-level waste for this facility, the sum-of-fractions value .
increases to 0.7. Major contributors to the sum-of-fractions value are Cs-137 and Nb-94, cach of which contributes 0.1,

Based on the projected inventory used in this analysis and the current waste acceptance criteria, disposing of the alternative
scenario mixed low-level waste at this facility would not cause its radiological capacity to be exceeded.

3.5.2 Alternative Scenarios for Mixed Low-Level Waste

Based on this analysis, both Hanford and the Nevada Test Site would be able to dispose of all of the alternative scénario mixed
low-level waste in addition to their current and projected inventory of waste without exceeding radiological limits. The
facility-specific basis for these results are presented in the following sections. Appendix B presents the detailed sum-of-fractions
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results of the analyses, including the ratio of each radionuclide concentration to its site-specific limit.
3.5.2.1 Hanford Site e

As discussed in Section 3.4.1, the sum-of fractions results for the Hanford 200 Arca Low-Level Waste Burial Grounds is )
estimated to be 0.3 for the current and projected low-level waste to be generated and currently planned to be disposed at the 200 '
Area. No radionuclides contribute more than 0.1 to the sum-of-fractions value for the low-level waste. When the entire inventory

of altemnative scenario mixed low-level waste is added to this inventory, the sum-of-fractions value is still about 0.3. The only
radionuclide contributing more than 0.1 to the sum-of-fractions value under the alternative scenario is Np-237, which

contributes 0.2.

3.5.2.2 Nevada Test Site

As discussed in Section 3.4.4, the sum-of fractions results for the Nevada Test Site low-level waste disposal facilities is
estimated to be 0.6 for the current and projected low-level waste to be generated and currently planned to be disposed at the 200
Area. Radionuclides contributing at least 0.1 to the sum-of-fractions value are Cs-137, which contributes 0.2, and Ra-226, which
contributes 0.1. When the entire inventory of alternative scenario mixed low-level waste is added to this inventory, the
sum-of-fractions value is still about 0.6. Radionuclides contributing at least 0.1 to the sum-of-fractions value for the altemative
case are Cs-137 and Pu-239, each of which contribute 0.1.

Based on the projected inventory used in this analyéis and the current waste acccp;ahéc criteria, disposing of the alternative
scenario mixed low-level waste at this facility would not cause its radiological capacity to be exceeded.
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" and Planned for Disposal by Waste Management
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0 Supporting Data - Waste Stream Isotope Profiles

4.0 Operations Office/Site Discussions
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Nevada Operations Office
Qakland Operations Office _ ]
Oak'.}iidge Operations Office . . .
Ohio Onerations Office

" Richland Operations Office
Rocky Flats Office

- . Savannah River Operations Office

Overview

1.0__Introduction N
This appendix provides information on the data used to support the volumetric and radiological capacny analyses for Tow-level -
(LLW) and mixed low-level (MLLW) waste generated by sources other than environmental restoration (ER) and planned for
disposal by waste management (WM). Appendix D-2 addresses the supporting data for waste generated by ER. Separate

- sections, one for each operations office and associated sites, are included in this appendix. The following discussions provide
overviews of the data and are integral to understanding the subsequent sections devoted to each operations office.

2.0 Supporting Data - Waste Streams and Projected Disposed Volumes ' ’
Information on the projected volumes of LLW and MLLW to be disposed is based on a "frozen" archive of the Paths To Closure
Stream Disposition Data (PTCSD data). This archive, frozen in March 1998, is also being used in the analyses of LLW and
MLLW treatment and disposal configuration options to support development of the Waste 'Management Programmatic
Envnronmental Impact Statement (WMPEIS) Rccords of Decmon (ROD) ‘

The PTCSD data contams information on waste streams that are projected to be gencrated and/or managed by the Office of
Environmental Management (EM).. The information maintained on each stream includes the waste type (e.g., LLW, MLLW,
etc.), current stored inventory volume, projected life cycle volume to be generated, the planned disposition (i.e., treatment,
disposat), the planned disposition site/facility, and the pr0)ccted life cycle volumc to be dispositioned. For purposes of this data,’
life cycle is defined as through FY2070.

Additional information that may be derived from the PT CSD data is the program responsible for generation of the stream (i.c.,
ER, WM, other) and the EM program responsible for its disposition (i.e., ER or WM). For purposes of both this and the .
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WMPEIS ROD analyses, the PTCSD LLW and MLLW streams planned for disposal were categorized according to the
following:

Category 1 Streams: generated by sources other than ER and dlsposed by WM
Category 2 Streams: generated by ER and disposed by WM
Category 3 Streams: generated by ER and disposed by ER

As indicated in the above introduction, this appendix only addresses the Category 1 streams. Appendix D-2 addresses the
Category 2 and 3 streams. :

3.0 _Supporting Data - Waste Stream Isotope Profiles

The PTCSD data does not include information on the isotopes contained in the waste streams. Therefore, to support the
radiological capacity analyses, waste stream isotope data reported by the sites in other DOE-wide data sets were used to derive
isotope profiles for application to the PTCSD LLW and MLLW streams. The data sources used to derive the profiles for the
Category 1 streams were the April 1997 Waste Management Technical Data Request (WMTDR) and the 1995 Mixed Waste
Inventory Report (95 MWIR). Following is a brief summary of each data set.

1995 Mixed Waste Inventory Report

Developed in response to the 1992 Federal Facility Compliance Act (FFCAct), the focal point of this data set was to

characterize and quantify mixed waste, including MLLW, streams in storage throughout the DOE complex. Specific,
relevant information requested on each stream included the volume in storagc and the radiological contaminants and

concentrations.

April 1997 Waste Management Technical Data Request
The primary purpose of the WMTDR was to collect data on LLW streams generated by WM and planned for disposal to
support preparation of this disposal capacity report. Specific information requested on each LLW stream included;

"o planned disposition of the stream (i.e., treatment or disposal),
¢ identification of the intended disposition facility,
e volume in storage at the end of FY 1995,
actual volumes generated and dispositioned during FY1996,
projected volumes to be generated and dispositioned during FY1997, FY98-2006, and FY2007-2030
identification of the isotopes and associated concentrations contained in the stream

A secondary purpose was to update the 9SMWIR data on MLLW streams. As a starting point, the sites were pm\}ided their
9SMWIR data as updated via Site Treatment Plan (STP) activities. Specific data the sitcs were requested to update included the
stored inventory volumes and the isotope data.

Unless otherwise noted in the specific operations office sections of this appendix, isotope profiles for the Category 1 LLW
streams were derived based on the WMTDR. In most instances, a site-wide profile was derived based on a composite of streams
reported by that site in the WMTDR. Weighted average concentrations of the isotopes were calculated via the following:

Equation 1

0 231G, o
A7 |

where; o
Ci = Composite concentration of isotope (Ci/M3)
. Cs = Concentration (Ci/M3) of isotope in stream S
Vs = Volume (M3) of stream S to be disposed from 1996 through 2030

Isotope proﬁles; for the Category | MLLW streams were derived based on the WMTDR, if possible. However, absent sufficient:
data in the WMTDR, the 9SMWIR was consulted. As with the LLW streams, the profiles were derived based on a composite of
streams with weighted average concentrations of the isotopes calculated via the following:

) Equation 2
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where;

Cj = Composite concentration of isotope (Ci/M3)
Cs =Concentration (Ci/M3) of isotope in stream S
Is = Stored inventory (M3) of stream S

4.0 _Operations Office/Site Discussion
The remainder of this appendix provides explanations of the supporting quantity and isotope data specific to each operations
office and associated sites. In general, the explanations for each site and applicable waste type (i.c., LLW or MLLW) are
centered around three tables. Table 1 presents the streams from the PTCSD data that are planned for disposal. This table -
includes the following information:

HQ Id: Identification code assigned to the stream by Headquarters in the Paths To Closure data
base. SN
! - MapId: - - Identrﬁcatron code (srte assrgned) for the stream as dcprcted on the baselmc drsposmon map
‘Source Map: " Baseline disposition map on which the stream originates. :
Stream Name: Name of the stream as assigned by the site. o
‘Disposal Site: " Planned disposal site for the stream (COMM = Commercial, TBD = To Be Determined)

Life Cycle Disposed (M3) Projected volume of the stream to be drsposed (FYl998 FY2070)

Table 2 presents the streams from the WMTDR or 95MWIR used to denve the lsotopc profile. This table includes the followmg
information: "~

.\'VMTDR Id: Identification code assigned to the stream by Headquarters in the WMTDR data base.
95MWIR Id: Identification code assigned to the stream by Headquarters in the 95SMWIR data base (applies to

MLLW streams only)
-STP 1d: Identification code (site assigrred) of the stream in the STP data base (applies to MLLW streams 6nly).
Site 1d: Site-assigned identification code for the stream.
Stream Name of the stream as assigned by the site, .

Name:

Table 3 presents the derived isotope profile applied to the PTCSD streams.
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Appendix D-1
Oak Ridge Operations Office

Oak Ridge Reservation (ORR)

PTCSD Streams and Projected Disposed Volumes

- As shown in Table 1-ORR, the PTCSD data includes 18 ORR LLW streams planned for disposal. Seven of these are targeted
for disposal at "to be determined” off-site facilities. The remaining 11 are targeted for disposal at "to be determined” on- or

off-site facx_lmcs

Table 1-ORR. Category 1 PTCSD LLW Streams Planned for Disposal
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Radiological Profile
A site-wide isotope proﬁle for application to the 18 PT CSD streams was derived based on data reported by ORR to the

"WMTDR. ORR reported six LLW streams in this data. Isotopes and concentrations were reported for all six streams. The . °

planned disposition for two of the streams was reported as disposal with the location "to be determined”. The planned
disposition for the remaining four was reported as treatment (prcsumably, any LLW residues from treatment of these streams are
accounted for within the two streams destined for disposal). The isotope profile (see Table 3-ORR) was derived based on a
composite of the two LLW streams (see Table 2- ORR) reported as destined for d:sposa] The composxte concentration for each
isotope was calculated via Equation 1. .

Table 2-ORR. lsotope Profile Basis - Category 1 LI LLiW Streams
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Table 3-ORR: Isotope Profile - Category 1 LLW Streams .
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Paducah Gaseous Diffusion Plant (PGDP)

PTCSD Streams and Projected Disposed Volumes
As shown in Table 1-PGDP, the PTCSD data includes two PGDP LLW streams planned for disposal, both at "to be determined”
facilities.

Table 1-PGDP. Category 1 PTCSD LLW Streams Planned for Disposal
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Radiological Profile '
The isotope profile applied to the two PTCSD streams is the same as that developed for PGDP enwronmental rcstoratlon
MLLW (sce Appendix D-2).

Portsmouth Gaseous Diffusion Plant jPORT)

PTCSD Streams and Projected Disposed Volumes
As shown in Table 1-PORT, the PTCSD data mcludcs 2 PORT LLW streams p]anned for disposal at Hanford. |

Table 1-PORT. Category 1PTCSD LLW Streams Planned t'or Dlsposal
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Radiological Profile
The isotope profile applied to the two PTCSD streams is the same as that developed for PORT environmental restoration
MLLW (see Appendix D-2). ..

N4 Oak Ridge Reservation (ORR)

PTCSD Streams and Projected Disposed Volumes
As shown in Table 1-ORR, the PTCSD data includes seven ORR MLLW streams planned for dtsposal
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Table 1-ORR Category 1 PTCSD MLLW Streams Planned for Disposal
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Radiological Profile

A site-wide isotope profile for application to the seven PTCSD streams was derived based on data reported by ORR to the

WMTDR. ORR reported four MLLW streams in this data. The planned disposition for two of these streams (Wastewaters and

TSCA Feed) was reported as treatment. The planned dispdsition for one of the streams (Process Residues) was reported as

disposal (this stream includes the wastewater treatment residuals and TSCA Ash/Sludge). The planned disposition for the

remaining stream {Balance of Inventory) was reported as treatment (i.e., broad spectrum). Per the ORR PTCSD data, the \)
residuals from this treatment are encompassed within the seven PTCSD streams planned for disposal.

Based on the above, the isotope profile (see Table 3-ORR) was derived based on a composite of the Process Residues and
Balance of Inventory streams (see Table 2-ORR). The composite concentration for each isotope was calculated via Equation 2.

Table 2-ORR. Isotope Profile Basis - Category U MLLW Streams -

] i !

1 . 'I . i

| 9SMWIR | STP | site Stream Name i

TR | 4§ :

B e L T

' 4 k) ¢ !

/ i i MLLW Process Residues Project |

{ORR0004 | ; I MLLW Balance of Inventory iject :
E f , l Rollup

[P B ! . — ]

Table 3- ORR. MLLW Slte-Wldc lsotope Prol' le
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! Actwny 11.2313¢-03 | Cs-137 19.3466¢-09{ Pu-238 :3.0389¢-07 1 111 234 | 9.7985¢-03' |
 total i 10)) 1 : . ) : : \-)
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Paducah Gaseous Diffusion Plant (PGDP)

PTCSD Streams and Projected Disposed Volumes
As shown in Table 1-PGDP, the PTCSD data includes five PGDP MLLW streams planned for disposal.

Table l-PGDP Category 1 PTCSD MLLW Streams Planned for Disposal

l : l
g Source: lDlsposal ‘ Life Cycle i

it i

:

LM
j HQ | I:p ¢ Site . | site | Disposed

LI ! Stream Name | o)

T N
100449 |BAP { MLLW { Treated Solids I TBD 2.97

} N
{00462 | BBP : ER Treated Solids (from VORTEC) | TBD 944.01;
101974 | BCB ;MLLW‘r'Treated MLLW Solids (fromBroad | TBD !  776.00}
U R IO . S AR S
; 4 !: lg
E f' N
101976 {BCD | MLLW i Treated Rad-PCB Solids (from TBD 950.00 l
i : § Broad Spec) ’% i
S R Y R B
101975 | BCC EMI..LW Treated MLLW Solids (from Broad 87.00:
: 1 SPCC) i
Radiological Profile

The isotope profile applied to the five PTCSD streams is the same as that developed for PGDP environmental restoration
MLLW (see Appendix D-2). .

Portsmouth Gaseous Diffusion Plant (PORT)

PTCSD Streams and Proiected.Disposcd Volumes
As shown in Table 1-PORT, the PTCSD data includes three PORT MLLW streams planned for disposal.

Table I-PORT Category 1 PTCSD MLLW Streams Planned for Dlsposal

r ;| .‘
;“i 1 Source j Dlsposal ] Life Cycle *
{ HQ { Map | Map :  Site ' ! Disposed |
P Wl sweamNamé i )
- Setiss ,';.A:_:'.‘_.‘.:r?_;‘._:."—-‘—.."?::.?"‘ T SERIASS AR MR W T .-..-§ Tass -_—.«_—.;,. E_TCNIE 1 S RS ‘..I
= ] ‘
100471 | AAD lMLLW: TSCA Sohds ‘ TBD ; 2,837.00] .
jr-r—n-—‘x-r.\- .4...?__.‘_.__.5—; = TR AT SRR S EN YR i... e ._r.-‘._egwm IR R XX \
101981 | AAZ | MLLW | Incincrable Solids (o | COMM {  1,526.00
: 1 1 Comm) ! f‘ p
401982 ! ABA | MLLW  Incinerable Solids (to l COMM | ’ 1,526.00 ¢
i | Comm) l -is B

: Radiological Profile

The isotope profile applied to the three PTCSD streams is the same as that developed for PORT environmental restoration
MLLW (see Appendix D-2).
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