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Introduction
Objective

The campaign to vitrify blended high-level wastes (HLW) at the West Valley
Demonstration Project (WVDP) waste tank farm (WTF) began in June of 1996

Transition activities for the HLW tanks at the WVDP ar¢ those waste removal activities
which prepare the tanks for closure. These begin when ti e vitrification campaign is over
and end when the tanks are ready for closure In order to determine the point at which
vitrification of the residual wastes in the tanks is no longer nocessary, and *he residual
wastes at the WTF can be classified and trzated as low-level waste (LLW), # set of
conditions or end points need to be identified. This document provides these end points to
be utilized by WVDP engineers and craft perconnel in support of transition project goals
and objectives

Background

This document focuses on tasks and activities that are related to the transition phase of the
WVDP and involve HLW in the tanks at the WTF (i e, 8D-1, 8D-2, and 8D-4) The
contents of tanks 8D-1, 8D-2, and 8D-4 have been classified as HL W and are currently
being solidified using vitrification. Although the tank 8D-3 does not contain HLW it is
being used in the current vitrification effort. Therefore, end points for this tank have been
included here. Potential end points that are specific to classification of residual tank
wastes have been developed to the point that information available to date allows

Specific end points discussed in this document may not be defined quantitatively because
the data and trends that will exist at the end of the current vitrification campaign are not
firmly established, and are therefore subject to change. Also the closure activities
involving these tanks are not addressed in this document. Transition activities that involve
other WTF equipment and systems are to be evaluated at a later point in the transition end
point development process.

WTF performance assessments of closurc options (References 4a, 4b, and 4c) are used to
support classification of residual tank waste as LLW. The draft transition end points
discussed in this document have been developed from available technical and economic
feasibility evaluations, performance assessments, and analyses of WTF transition Future
revisions of this document will be issued as needed upon completion of technical and
economic feasibility evaluations and performance assessment for the preferred closure
option for the draft EIS (Reference 5)

The transition end points listed here are expected to provide guidance for the sizing and
selection of waste processing equipment and processes, help identify funding needs and

BB 96 0038
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planning for engineering activities, and in general raise the awareness of this important
aspect of the transition projects. A final version of the end points document is proposed
to inclu e criteria and activities which must be accomplished in a verifiable manner to end
the HLW vitrification and eventually prepare the tanks for closure as per the ROD

I 3 Transition End Points Approach

Various processes can be used to develop end points 10 verify that jobs, tasks, or activities
are complete The approach that is being used to develop transition end points for the
WTEF is based on guidance presented in the Office of Nuclear Material and Facility
Stabilization (EM-60) Facility Deactivation End Points Handbook ( Reference 1a) which
has been recentiy reissued as Facility Deactivation Guide Methods and Practices ‘
Handbook (Reference 1b). The requirements of the latter document are essentially the i
same as of the earlier draft. |

The steps needed to develop end points as per the EM-60 guidance document (Reference |
1a) can be summarized as follows |

| Identification of primary objectives.
2 Identification of task types for meeting primary objectives.

3 Classification of spaces as internal or external, and further categorization of
internal spaces based on anticipated frequency of access. Similar classification of
systems and equipment based on anticipated future status or use ( 1 €, continuing
operation, mothballing, shutdown in place, or removal).

4 Definition of criteria (i ¢ , conditions that must be attained) for applicable tasks
5 Development of end points for each of the criteria

Section 2.0 provides details of these steps as they pertain to the development of transition
end points for the WTF. ’

14 Limitations

1 Several uncertainties such as inventory of the key nuclides in the tank heel at the
end of current vitrification campaign, site closure option, technology selection and
its performance results, tank farm shutdown strategy and other analyses in
progress will influence the final end points. This data, particularly radionuclide
inventory of the residue in the tanks, is not expected to be available until late in the

BE 96 0033
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process.

End points for several systems and components, such as STS and pumps, in the
WTF are not included here but are proposed to be developed in the future as
needed. The focus of this Jocumert has been the four tanks (8D-1, 8D-2, 8D-3
and 8D-4) in the waste tank farm.

The end points listed in this document are for the activities within the transition
phase only and do not preclude any of the ZIS options.

The significar. .riteria and end points for the four tanks are defined within a time
frame such that the melter can be utilized to vitrify the HLW in these tanks.
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20  Transition End Points Development

The end point program at WVDP was initiated using the guidance from a similar program at the
DOE Hanford site Based on the program at Hanford, a draft guidance document (Reference 1)
was developed by DOE EM-60. Even though the accomplishment of the final objectives at
Hanford and WVDP appear to be similar, the detailed consideration of WVDP transition indicated
several important differences Specifically, the size and type of the projects and the goals of the
activity are different. The tank farm at WVDP is a small area versus a large number of industrial
and racioactive facilities at Hanford. The WVDP tanks are HLW storage tanks and need to be
cleaned to the extent feasible in support of Project completion while the Hanford facilities needed
to be placed in safe condition to minimize the surveillance and maintenance cost for an indefinite
period It was /ealized Juring the preliminary work on end point tables at WVDP that due to the
small number of the facilities (four HLW tanks) involved and similarity of the structures and
cleanup activities for these tanks, a one-on-one cross-reference to Objectives, Criteria, Spaces and
Systems, and End Points, need not be specifically carried out as was done at Hanford in
accordance with Reference 1a. For WVDP, though the primary cbjectives played a major role in
defining the boundaries for this task and determining the end points, they were intentionally
omitted from the tables to reduce blank cells and to make the report easier to follow

The following subsections describe how various steps were completed and used to develop WTF
draft transition end points. The vanations from the guidance document (Reference 1a), as
appiicable, are also noted

21 Primar, Objectives

The primary objectives for the end points development as per the guidance document
should be the “upper tier” cbjectives, i e same as the objectives for the overall WVDP
transition activities. All the end points related activities must be driven by these primary
objectives. Primary objectives for the waste tank farm transition end points program were
adopted from the Transition Regulatory Strategy (Reference 3a and 3b). Reference 3b is
a supplement to Reference 3a for the WVDP HLW tanks. These references listed the
objectives for the overall WVDP transition activities. A review of these objectives
confirmed their relevance and approprnateness for the development of the tank farm
transition end points. These objectives are

1 Make progress toward Project completion,

2 Prepare facilities for implementation of the ROD for closure, or long term
management of the Western New York Nuclear Service Center (WNYNSC),

3 Reduce risks,

BB 960034
WVDP003203 01 B




22

WVDP-267. Rev ond DRAFT
Waste Tank Farm Drafl Transiien End Poinis
August 71987

4 Reduce annual operating costs, and
5 Use available waste treatment systems and the existing, experienced work force.

Specific objective within the framework of primary objectives for the tank farm transition
involve removal of the high level waste from the  nks to the maximum extent so that the
remaining waste can be classified as incidental waste (LLW) suitable for near surface
disposal per 10 CFR 61 Subpart D (Reference 3c) and NRC Rule (Reference 3d). This
will permit the shutdown of the melter at WVDP or declare the end of vitrification for the
purpose of solidifying the HLW.

Task Types

The end point program at the DOE Hanford site uses a matrix approach in which task
types are a generic series of tasks for meeting primary objectives. These task types are
identified in the guidance provided in the Office of Nuclear Material and Facility
Stabilization (EM-60) Facility Deactivation End Points Handbook (Reference la Sec.
412 Step2)

In accordance with the EM-60 guidance document, a generic series of tasks covering a
wide range of activities was adopted. Since some of the task types overlap an activity may
fall under more than one task type. Redundancies have been minimized. However, it
needs to be noted that when defining the criteria and associated end points, the activities
for the transition phase only have been identified For example, only characterization of
the waste, which is one of the critical pre-requisites for planning for the removal or
disposal of the waste has been included, and no disposal activities are listed in the criteria
or end points which may be in the EIS-ROD domain. End points for tank closure or
decommissioning will be developed later, based on the EIS-ROD.

A description of . types and their relationship to the primary objectives follows:

TT -01: .. uce Non-nuclear Hazards - Eliminating or reducing non-nuclear
hazards to achieve safe working condtions at the facility This task type
(TT-01) supports objectives 3 and 4.

TT-02: Reduce Radioactive Material Related Hazards - Eliminating, shielding or
isolating radiation fields to support as low as reasonably achievable
(ALARA) performance goals, and protect workers. Associated activities
include the proper radiologic.! posting of remaining radiation fields. This
task type (TT-02) supports objectives 3 and 4.

BB 960019
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Reduce Radiological Contamination - Removing, reducing, isolating, or
containing radioactive contamination to prevent its spread  This task type
(TT-03) supperts objectives 3, 4, and 5

Removal and Disposal of Radioactive or Hazardous Waste - Complying
with regulations and requirements related to removal and disposal of
radioactive, hazardous and mixed waste Associated activities include
waste removal, flushing, decontamination, and disposal. Disposal activities
shall not be included curing transtion. This task type (TT-04) supports
objectives | through 5.

Isolate and Contain Contamination - 1solating and containing remaining
hazardous materials or conditions Associated activities include blanking,
plugging, covering, removing, screening, and sealing of doors, windows
pipe penetrations, holes, drains, etc. This task type (TT-05) supports
objectives 3 and 4

Ensure Ability to Monitor and Control Radiologically Contaminated
Areas - Providing the capability for on-going facility monitoring and
control needed to minimize cost, risk and hazards. Examples include
providing instrumentation, windows in ancillary buildings, and surveillance
lighting This task type (TT-06) supports objectives 2, 3, and 4.

Refurbish, Install or Protect Equipment Required for Future Work -
Additional facility modification or refurbishment to support future work
Associated activities include structural repairs, roof sealing and
modification of the facility ventilation system. This task type (TT-07)
supports objectives 1, 3, 4, and 5

Documentation and Label - Associated activities include specific space or
system documentation and labeling This task type (TT-08) supports
objectives 1, 2, 3, and 5
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Classification of Spaces and Systems

The DOE end point approach classifies a facility into 6 categories on the basis of the
physical characteristics and future access needs. The spaces are divided into “Internal”
and “External” spaces, and the facility contents as “Systems/equipment.” The internal
spaces are subdivided into those which require routine manned access and those for which
access is not expected The systems/equipment are subdivided into those which must be
kept operational, those that are to be mothballed, and those that may be abandoned in
place However, the focus of this document is the development of transition end points
for the HLW tanks and their contents only, all of which are internal spaces for which
routine manned access is not expected.  As a consequence, the classification of spaces and
systems for the WTF tanks is not pursued for the development of WTF transition end
points and not indicated in the tables for the end points

Cniteria Development

Once task types are identified, they are evaluated against requirements that need to be met
to successfully complete WTF transition activities. For example, NRC regulations, DOE
Orders, New York State Department of Environmental Conservation (NYSDEC)
regulations and guidelines may impact WTF transition activities. These requirements are
reviewed for applicability to the task types to set criteria for conducting work. Examples
of transition end point criteria include removal of fixed or contained source matenal to
mitigate contamination migration using reasonable and most appropriate techniques, and
removing of radioactive, hazardous, and mixed wastes in accordance with approved waste
handling procedures.

Transition End Points Development

After criteria are developed, they are reviewed to establish the point at which all criteria
are satisfied These points are the “end points " that identify when the activities are
completed Objectives, task types, and criteria are parts of the approach that provide
justification for the end points. (They answer the question “Why is the end point

necessary? ")

Figure 2.1 is a summary of various steps for the WVDP End Point Process.

BB Y6 0038
WVDP 00520501 4
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Transition End Points Verification and Completion Methodology

Once WTF transition end points are established, methods will be specified that can be used to
verify end po.nt completion. These methods may include but are not limited to

Visual Verification Performing walkthroughs or visual inspections of systems or spaces
to verify removal or installation of a component, sign posting, and field conditions

(i e, presence or absence of certain materials, housekeeping, etc ) Videotapes and
photographs also may be used to ven®v end points. This is particularly suited for the
spaces where personnel access is prohibited because of ALARA concerns. The spatial
distribution of the waste may be establisiied by remote visual inspection of the tank
bottom Certain design features of the tanks can be used as a reference {or estimating the
volume of the solid and liquid waste remaining in the tanks For tanks 8D-1 and 8D-2, the
1" or 3/4" thick plates connected to the stay bolts and welded to the tank floor may
provide a good reference height for remote video measurements.

Radiological Surveys Specific radiological surveys may be used to document end point
conditions. For example, a survey performed to document that no contamination exists in
a specific area may be used to verify that a contamination migration point has been
mitigated

Residual Waste Sampling Radiological and chemical analysis of the residual waste
samples may be used to verify the inventory of certain nuclides and chemical elements

Qther Measurements Specific quantitative measurements may be used for certain end
point conditions Other measurements may include volume of certain matenals either
directly or by linear dimensions, weight, density, viscosity, flow rates, etc.

Process Knowledge. Subsequent to the removal of most of the residue, the a:nount and
concentration of the contaminants remaining in the tanks may be established using the
process knowledge and reactor fuel reprocessing records (Reference 6) for radioactive
inventory. These estimates may be supplemented by residue analysis.

Work Orders: A documented completion of end points is an integral part of the end point
program. Signed copies or applicable sections of work orders that are part of the WVNS
Work Order Control System (WVNS EP-5-002) may be used to verify and document end
point completion.

BB 96 0038
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40 Waste Tank Farm End Points

The WTF consists of four underground tanks 8D-1, 8D-2, 8D-3 and 8D-4. Two of these tanks
(8D-2 and 8D-4) were originally used during spent nuclear fuel reprocessing operations and the
other two served as backup tanks. All four of these tanks are currently in use. Tank 8D-2
currently functions as the primary feed tank for the vitrification process. Tank 8D-1 holds in-tank
components of the Supernatant Treatment System (STS) and excess liquid decanted from tank
8D-2 to maintain the process waste concentration for vitrification feed. Tank 8D-3 is used as a
receiving tank for condensate from the vitrification off-gas treatment system and is not a HLW
tank Tank 8D-4 is used to receive liquids from the vitrification cell waste header and contains
some residues fro.a the THOREX waste Contents of these four tanks are the focus of the end
points for WTF transition

The end points for the tanks 8D-1, 8D-2, 8D-3 and 8D-4 in the WTF are inciuded in Tables 4.3 1,
432 433 and 43 4 that follow Each table, one for each of the four tanks, lists eight task
types For each task type, one or more criteria for transition are identified. One or more end
points which ensure compleiion of the activity are listed for each criterion.

Each table gives the following information

Task Types - The eight tasks are prefixed with TT (i e, task type) followed by 2 digits from 01
to 08 The eight task types are same for each of the tank.

Critena - Criteria are identifiec Dy six characters. The first two characters “CR" (i e,
criteria), are followed by two digits. These two digits are used to accommodate
the objective number, if needed in future, per EM--60 guidance. The first digit
following the period is the task type which is followed by a letter code (e g . A, B,
C etc ) that defines one or more of the applicable criteria number. Althcugh the
task types are the same for each tank, the critenia differ because the tank contents
and configuration differ.

End Points - End points are represented by eight characters. The first two characters “EP”
(i e, end point) represent the end point followed by twu digits. These two digits
are used to accommodate the objective number, if needed in future, per EM-60
guidance. Two characters following the period relate to the criteria for which the
end point applies. The final two digits keep count for the end point numbers.

Comments/References - The comments are listed at the end of the table and are identified as
C-1, C-2, etc. The references are listed in Section 7.0 of the report

BB 960038
WVDP008208 01 10



% 10 SOZS00 JUAM
SEOK '

AT SE POLISSRIR 0q URD JRPISAE A1 18yl AJudA 0) pounojiad Mo N iad SE M TT |
Sk U32Q SEY §-(IR HUEL Ut JAPISAI ) JO UOTIBRIEAD WY 10 DT 1043 | S€ POYISSE 2q ued |-(J] YUE ] u npisal 3] )7 108D

WDISAS 12JSURI) 244} jO Anjigeded dANDOLD wnumixew
41 1 T-(JR 01 POLIJSUER U SBY 1294 -8 0 €7 1odd

pojudwajdur
u32q sey Y, e o wi ywod somop e | L9 | > yue
) UL 2AD) 129y prbi) [ENPisi ) FULIMO| PUR N0 JO {966

1D duuagsuen jo spqeded wAsAs 1JsuRIl 304 MIN 70 €T 104
(1-(I8 Yu®) wWolj sIdjsues) yoleq ooz snowaid e jo adesdae QIS AJEINLON0OS
i O | %01 | > 19SuRE YOIRq € Ul JROIZ JO INOWIE) AN PUR AJENUYI0N WISIXD i OF ANJIOR) UONEILINA
133u0) ou st ( sdund UONEZIIGOW PUR IDJSURI) WIANSAS 12JSUEI} Y} O1 30 7-(JR YUR ] O} PILIDJSURI} ST UOHEIUI A
1-) | woumd Suisn Z-(JR OF [-(I8 YUEI WoLJ ISURI W07 [0 §T 10d3 annbas (Ew YOIYM [PUIBW IAIDROIPEY €7 10Y)

S SULORI)-JO-WnS
A} 10W ({RYS ‘SHUE] UL JO IOPUIRIIAL 241 WG4} apisa papoadxa
Y1 YIM POUIGIUIOD NPISIE |-(J8 Y1 18Y) SULIJUOO uoienjead

8D M| SN IPHONUOIPES SUOTIORJ-JO-WNS M) OF JANR|A: Jpew SHIET] POSBG JUMISSISSE ourewofjaxd g1 uryi s SPIE7e}| PIIE|IY [eUMeW
1 § UOHMOS 0§ UI0Q SEY |-(J§ YUE ] Wi 0PISI ) JO UOHBRIEAD BY [0 VT 104 | ST YU 21 Ut Furuiewis [PUISW JAIDROIPEY V7 T | Aanoeoipey 300pcy  ZorLL
12 duipooy
‘spiezey 1eopau-ucu ARedung o) eid ui ‘uoitereoy) yuey Odwd A YHOH TEORugD se yons Spie7e} IedpOhn
=0 | € SIONU0D IAREHISIIIPE 10/PUe SWRISAS pasadwiduy 10 VI [odd ‘spiezey suiede samseaul uonooad AJnuspi Vi 10¥) -HON 30RpOY 10-LL
SAUAIIJIY
/SO ) suod puy BLIDIL) adAy wsej

1-d8 Yue] 10j Sjuiog pus uoipsues |

1-(I8 YUB ] 1O} SO Pus] UONISURS |
1 £v2qe]L




siuauwRnnmbos GoRINEs N1 1901w O (RIIUISSI ISOL; 01 PAORPAL
34T DUPUIMITIW PUR DUR[JIDAINS UOINSUEN 1504 70 V9 1049

spoau 0uejAInS 1d Se pajjeIsu uaag JARYy SeRWRD
QOPIA S Y0NS SPIR [BNSIA ‘SIUDWITUISUI JI0WY 10 V9 1odd

DUR[IIAINS JO ouenLIOpXd
) 10§ UIWUOHAUD [ENSAYd IJPS B 9PIroid V9 10¥)

SEAY PIIBWIWIEIN0)
Ajjedidojoipey

[011BC]) ¢ JONUOWN

01 ANjigy amsuy 90-LL

(poredaudas/porepijosuco) paznwndo
U30Q SEY WIISAS UONEJIIUIA ISHRYXD WLiR) Wue) 2| 70 €S 1043

poiejost
9 J0/PUE PAINGIAI 1€ YUEL M) wos) pue o) sadig [0 dS 1041 (08 YUEL WOIJ MOy-INC JO OF MOYj-ui ON HS 10W)
ERURRY SI00U0)) [eoidojopey
sad 20eyd ui 25€ SSAOOR POZLIOYINEUN /JEuoiiudluiun juaAd UOHEUIWIEIUO )
0HO-daAM o) siLueq pue sudis jonuoo ssaooe deudosddy 1o ve 1043 20epd Ul ase ssa00e Puuosiad 10) SN0 VS 10W) | WEu0) pue 3iejos] Co-LL
saurppmd pue sampaoosd
POYSIQEISI YIm OUBPIOIOR Ui ARJES PSIOIS PUE PIAOWII 1-(18 Yue | wios) (91 (AL PO MTD
&0 ST I-(8 YUE) 2) Wolj JISem SROPIEZRY pue Janoeoipey (0 dy 41 JISEM SROPIPZEY PUE JAIDROIPEI JAOWITY HF [0H)
JSE N SNOpIEZER
pozURPRIRYD S1 [-(8 YUEL U1 (210 (JHL PONIN M TD | 10 dandeoipey Jo fesodsiqy
8D POZUIDRILYD UIDq SBY 1-(GR YUB] Ui ISem [enpisoy 10 Vi 1043 JUSEM SNOPIBZEY PUR JATDROIPE! [ENPISTY Vi 10d) pue [eaowdy $0-L1L
oeid ui s1 SyuE) ) wouy 3FeNed) NUE 2y} wosj Adened) pinbiy Aq
fenuaed ddeuriu pue [OIU0D 0 WwAISAS porowdud uy 10 gt 1043 peads uoneunuRIuod 10§ [Enudied sz g 104D
JUDIIOAIAUD ) O} UOHIBUTIEIN0D JO uonRidnu
wa2sd 0} ul e idu 0
oed Sfeas/suauIeq pautdug 70 Vi 1044
jeuonEIXI0 POUIRIUIE ST JOIIU0O UONEURLIZIN0D 11 AQ UOURUIWRILC [edidojoipey
0] WOISAS UONBIIUIA ISREYXS ULIE) U®) 4L 10 Vi 10dd 30 peasds 10j fenudiod ZRBWTN Vi 108D onpoy (0rLL
SDUY
/SIUWIWO ) swiod pusy eLRIL)) adAy wse)

1-(18 Yue ] 10j Sjui0d pusj uonisuel |




2;01dWI0D 1 UONBIUWINOOP PUE PIYIUIPI UG JARY | 1od SE POIUWNOCP S1 uoHEIuWIduN ) pue saumpacosd
SIUNBAINDOI BONEIIMLROOP uonENUA wutod puz (0 V8 1041 dAAM digedridde 1ad se e SOAIDY Y 10§D | PG @ w0 80 L1

paunaos pue papacsd uaag sey ( o suuR somanoe amny  poddns jjeys juswdmbs lulu.u&munlr_l
edweyoow ‘szoou ‘sdwnd) wawdinbo UESSION 10 VL 1043 AU® JO JIDUIYSIGITYI JANIIYD 1500 VL 10MD ‘Hesuy YSIQInRY (0-LL




aoy »d
se FUIoISSIUWo0p Fuunp AI0dALI [RIUL 0] SISBQ ] MLIOJ [[PYS UOHPULIONN LA ] POZUIIDRIEYD 3G [[2YS INPISAI U] ) UOMISHES JO PUd Al 1Y 8D

1218 padoraAop
aq i siiod Pud gl §ONGM 30) GON S13 41 Jitm 30UPPIOOOR 1 30 J1EYS ( O12 (AL ‘PAXIN ‘M TT) JISEM SROPIEZEY PUE JAID0IPES JO [esodsi(] £

WLIR) YUR) 21 PuR ‘AjjioR] BonedjuNA ‘jueld urew ) Mg
son Suuoads o yoenudde 2n NEP: YR (7] 0uY) AFRNENS POM) 1 1M JOAM 41 i JOUEPICIOR Ul 2 [[EYS PO 10 uanbos oy | 9D

| 552001d UOHER{PAL JNPISAI Y1 O Led Se PP XY [[BYS SIUND Rj) PUE SHPIONUCIPES [ENPISAL G} FUIySIGEsS2 30§ ABOI0PCYINL BONEIYLIIA 0
| syownoop Fuipoddns syuiod pud 3§ ur popapu NUR saUMPeoosd UINLM AQ PRUNGIP! 3G [JEYS S[ONu00 Jgednddy [0

SWIIISAS [EAOWIAI SPIOS tY) JO WO 1212d0 SULIAP JGEJTEAR SHUOINQ UOTIPULIOJIT AJ[IGISE] HWOUCOD PUe [EXyI0)1 ) PUE JUussIsse JoueuLiopsd
) SE iusal (i (Aessa0ou §1) BUEdP) [EDRLAGD PUE * (TURYIW YUEI 30§ Siuod pud [PUOIPPE O UoHIuLP pue siuted pud 50Y) 0 SUOISIAY  §-)

ANJIQISED) SNUOUOS PUE {EIUYD] UO PISEq 3G [[1v uonesado 1JSues; INPisa ) Pu 10 0epdal 0F BOISIP A | s )

Aeununoad 25e | | ungim POIEDIPUT SN JANENIUENS;
DYQEIIPAY SHUOOXY UOHPULIOJIT [RUOIIPPE SE 2Furyd 01 I0IgRSs d5e st 353 | wwddpal Fuudouidud JUILIND 25e PIIEIS SIUI [EDUWNG oY |

_ (1-QI8 YU® L 10 SO Pu=] UOIISURI]) | § ¢ AFEL YO SINTNINOD

(661 ¢ vikvy
SHIO] PU] DURISTR 1] JRAC] AT 4 R | 05T
€ " TWIPND ) AN 19T G

ﬁ ,




St

M T SE PDOISSEED OG U dnpISa 1 18y} AJuoa o) pounogiad ‘MAA N 3ad se T
£ U39Q SBY Z-(% YUE) Ul NPISAI Y] JO UONBRIBAD UY 10 DT 1045 | S® POUISSEP 0q ued 7-(J8 JUe | ui 30pisa' 3y ‘DT 104D

WANSAS 1ajsuel) ) Jo Anpgeded 2AN00 wnuixew
41 01 UOHEDGLINA JOJ PALIDJSURI) U3 SBY 994 Z-(I8 €0 €T 10d4

poamjdun uadq sey yue) a1 ui yuiod 15amof 1 1e | ] > 01 yues
A w3 [0y pmby [enpisal o) FuLIMO] PUE SPIOS JO [%46 66)

D ) duiuagsuen jo oqede> WANSAS JPSURI |04 MON 70 €T 10dT
(Z-(I8 “uel wolj s1jsues) 23pags snowadad e jo

adesoae 1 Jo | 9401 >] Yowq oyl Ut PILIAJSUR ] SILN)) JO WILOUIE) QIS AJFENOUOID PUE AJEDIUI XS H])

110312 30duo] ou st (sdwind UOHNBZI[IQOW PUR 1DJSURI]) WIDISAS O} AN{IDR) UOHEIJLINA ) OF PALIDJS . 211 S UOLIEDIJLINIA

& IQJSURIL JUALIND FUISH 7-(]8 UE) WOI) 1SURN 29H 10 97 10dd a1nbol APW YOIYM [ELIIEW IAIDROIPEY H7 10Y.)
..... { SUOIORL}-JO-WInS

1 YIM POUIQUIOO ‘INPISE Z-(J] N1 1B SULITJUOD UOTIEN{EAD
8D ALY SHYAI] IPIONUOIPRS SUOTDEL-JO-WINS MY} O] AR P S| PISEq JUANUSSISSE ouruLiopad ) uey) sy SPIEZEY| PRI [EUIEW
I S UonnRg 05 UIOQ SEY Z-(IR UL Ut JNPISAI M) JO HONENEAD UY [0 VZ 104 | ST ORI i Ul SUTGIeWa) [PURWE JATDROIPEY VT 10WD) | SATeopey 00py 70~ LL

“9%2 Buipooyy
spiezey reapnu-vwou Aednnu of 0epd w ‘woneieoy yuel Odwd g ‘Y)Y TEOnRuR Se yons SpIEZEY Iednu
3T SJOIIGOO JATIRIISIUIUPE JO/PUE SWIASAS paidouiduy [0 VI 10dd | Spiezey suiede samseaw uonososd Guusp] vi 108D -uoN 00py 10 LL
swiod pusy euNL) adiy ey

-(I8 Yue] 10) Siulogd puzj uonisues |

7-C(I8 WuR | 10§ SIHIO puj uoinsues |

) IO [IRYS ‘SHUE] 24} JO JIOPUTRWIAI i W0} dnpisas papadxd
TL9ac
|
|




91 30 di N
00 96 HiH
siudmnnbal AJORINGEI 21 190UI 0] [ENUISSI ISOY) 0) PAONPAI
U DURUDIIEI PUR DUPLIIAILS JOINSUE 1504 70 V9 1043 seuy M_o.q-iu

SPodu 2ouEjjaAInS 13d SB POyBISUI B30y JARY SBIdNED
OOPIA SE (ONS SPIE [ENSIA ‘SIUMNIISU oWy {0 V9 10dd

DURIAINS JO dvTauopad
2} 10J JUARBUOIIAUD [edisAyd d5es € praoid VS 10¥D

010} 3 JONBOW
o) Anpqy aunsuy 90 L1

. (poiedasdas parepijosuco) paziwido
UIOQ SEY WIDISAS BHOHRINUA ISHEYND uLiey Yuel 041 70 °¢ 10dd

paiejost Tas

0 JO/pue PORI0IAI AT YuE) oY) wolj pue 01 sadid [0 ES (O | YUE) JISEM i WOLJ MOfI-IN0 JO 0F MOY-Ut ON HS 10D
[ERUERN SI01IU0 ) (EH0j0pEY
13d 20epd Wi 210 $SI008 POZLIOYINEUN [JEUONURUIUN aAd

O10-dAAM o) siowieq puz sudis jonuoo ssaooe seudosddy 10 v 10dd 20epd wi are ssa00e puuosiad 10§ SJONU0 ) VS 10X

UONBUIIENIO )
uIe0)) pue ALOS] SO LL

&

soutpapnd pue saunpaoosd
POUSTIQRISD {iim DUPPICOOR Ul A[2JES PRIOIS PUE DoACHIdL
$1 7-(IR YUE) M) WOIj JSEM SROPIEZRY PUR dATDROIPEY. [0 € 43

7-18 e wox) (213 (RLL PN M T
JISEM SNOPIEZEY PUE JATDROIPES JA0WY €Y 104.)

8D

POZLIDPRICYD UG SEY 7-(8 NUP) Ul JSem [Enpisy 10 VY 1043

PozUAPDEIRYD ST Z-(I8 UEl Ul (212 (L POXIN ‘M TD
JISEW SROPILZRY PUE JAIOEOIPE] [enpisy Vi 101D

JISEM SHCPIEZRH
pue 3apepey Jo |esodsi(y
pue [eAOWY  $O-LL

20eyd Ui St SHUE] 241 wosj ddeyed)
fenuaed Peuri PUE [OIIU0O 0 W ISAS POIOUIFUR UV 10 HE 10dd

yee o) wioyy adeyea) pinbij Aq
peasds uoneunuEwoD Joj fenuaod Jznurty gL 104D

JUSUUOLALD 4§ O] UOTIEUNLIZIUO0D JO udhiesdiu
wasasd o) 20epd ur e sjeas/sudLLIRq paswidug 70 Vi 10dd

|PUOUEIO0 POUIEIUIRW ST JO1IU0D UOIFUIL EW0D 1E AQ UOTIPUTUIEIN0D erdojorpery
JO] WIDISAS HOUIBIIINIA ISTRYND ULe] YuURI 34 1) Vi 1043 J0 peauds 10§ fenuaod JZRETN VE 104D 0pay t0-LL

S04y
AWM ) syurod puy euu) Ay el

Z-(18 YUE 0] Sh"0g PUT BONISURI|

Lol
SINO DU UOIRSURE | JR] R R J31SE

3







aoy wd
SE AUIUOISSIIED0OP Fuunp UOIUDAU: jEINUI 30 SISBQ 2] WLIO) [|RYS UOTIPULIONI SIY | POZUIIDRIBYD 3G [[BYS INPISXS JUEL ) UOIISURA) ,0 PUd 341 1Y £

1308 pdoarop
aq s siod Pud ) YW 30} GO ST N 1M DUEPIOOE i 3G [{EYS ( 212 (1AL PIXIA ‘M T1} JISEM SROPIEZRY PUE JATDLOIPRI JC jesodsi) LD

wey yuR) ) pue Anjioe) sonedyuna uepd e g uwg
son Su10Ads 03 yorosdde oyl saynupt Yowm (7] gvgﬁguggﬁ.z.sgs.x_ﬁﬁ%&ia o)

5530040 BONEAIRAD INPISA ) JO ped SE PAYHUIP! ) [[EY. SIUND ) PUB SIPIONUOIPES [ENPISaI ) Funysiqersd 10§ BoPPoyiow BONEIYUIA  §-)

suawnoop Fuipoddns siuiod pud ) Ul PIPAPUT puR sAUNPoad UNLM AQ POLTITIP! 3 [fEYS S|anuco Jqedddy D

SWIDISAS JRAOWIE SPIOS Y} JO UOot g?igggg.figu’%“!g
A} ST WNSA jiw (AFESSI0GU 1) UIRIP RO pue JEURYOOW FuP) 30) SH0d PUd [PUOHIPPE JO UONIULIP Pue siuod PuS IS ¢ SUOISIATY &=

ANIQISED] DNHOUOOD LR RIUYIDL U0 Paseq 3q |] (1% UG:IRIado IIJSURL) JAPISAE Y1 PUD 10 20¥,d3u 0) BOISIOP Y | g

Areuniaid aue | | Ui POIEDIPRE  SHUIY JALIEINUEN)
JQENIEAR SHU00Q UOIIEWLIOJUT [EUOTHPPE SB Fueyd 0} 1D0IGs are sy 59y | wsadpal Suuowidud JUoLIND 258 POIESS SITLT [EDLIWNG 4 | 1-

(Z-CI8 YU |10} SIUE04 Pu BONISURI|) 7' ¥ AQEL U0 SINTNWNOD

==



61

10 50T500 dGAM
SLOO 96 HH)

[

Shg Juswssasse nuenuiojad N mojaq die Amuenb
NPISAA PUE S]IAI] HONEIPES WLITJUOO “{~(]] YUEI I U1 SIPHONGOIPES
MTH Sus d w poinsas sey 1A Rsdn umouy ® 1 70 87 1043

£0
SS 194001

I pue | SOGEL €5 19
HAD01 241 JO SHUE UONEIUDU0D IPIPAUOIPE paal] Juoj pue
PIAT] LOYS 24 SIS0 ¢-(I8 YU 941 Wod) Snp1sa 0y | 10 €T 10dd

MTISse
POUISSE]D SUIEWIal {-(J§ YUE ] Ui InpIsaI W | €7 108D

WIDISAS [BAOWIAS |30y 341 Jo Arpgeded danoayd
WINUITXET ) 0} PIAOWAL UG SBY 19y ¢-(I8 10 VT 1041

pojusiuapdun u0q sey
NuE) o) Ut juiod 1sawof g1 1€ [, ] > 01 yuEl 21 Ut [2A9] [2ay prnbiy
1ERpISal 21 duLiawmoy 1o dgeded walsds [erowl 1Y 70 VI 10d3

dwnd juosasd ) duisn Jjqised) 12duoy
Ou ST SIMT O £-(O8 YUl Wodj 1jsuern Nesuapuo) - 0 VT 10dd

NQRAIYOR A[EONNOUOYX * AJfROIUyId) [SAD] WInEan
) 1€ e §-C]8 YUR) ) i Nsem pnbiy v

spiezey 1edjonu-udi ednnu 03 soeid u
R SOSI0D JATRIISTUIWIPE J0/PUE SWIANSAS pasdowduy 10 V1 10dd

IR WY VHOY TENND Se yoas
‘spiezey isuiede sanseow uonoiad Juusp) Vi 108D

swnod puy

EuRD)

£-(18 Yue | 10) swiod puzy vorsues |

£-(I8 Yue ] 10} syod puy uomisuel |
Lt yaAqe]




0z

10 $07500 dAM
$£00 % HY

swnsAs duipdwes ‘viowe))) wawdmbo AressacoN 10 VL 1041

pamass pue papajoxd st ( 010 ssoejndivew

sanianoe amng  poddns (jeys wowdinbo
AUR JO JUDUIYSIIRGAI 2ANDIPYD 150 VL 108D

HIOA NN 10§ PasNboy
wawdinbyy paIy 10
Wesu] YSIQIy LorLL

suwRnnbas L-01endas ) 120U 0} [BIIUISSI IS0 0F PIONPAL
2T DULUIIUIEW PULR JDULJIIAMS UOIRSUER 1504 70 V9 1049

Spadu ourjRAInS 10d SE  POJjEISUI U30Q ARY SEIWED
OIPIA SE YONS SPIR [ENSIA SIHALTUISUI J0WY 10 V9 10dd

UEHIAINS JO 0ueuLIopad
) 10 WNUUOKAUD [eis Ayd yeS © IP1A0Ld V9 10¥)

Seaiy POL. INLEIN0 )

joIue) B OHUOW
01 ANpIqQY unSUF 9G] 1

GI0Q SEY WISAS UONRIIUIA ISREYXD WLie) YUel Y] 70 €S 1odd

 poiedaidas/porepijosucd) poziwndo

10/PUR PAINROIAI 358 YUE) Yl wol) Tue 0 sadid 10 €S 1049

paietosi

£-(I8 YUEl WO1j 0[N0 IO 0} MOE-Ut ON 136 10¥)

[PRURRY SIONU0) [EdNFojuIpey

3ad 20epd Ut 21€ SSI00R PAZLIYINPUN /PUCTIUIINIUN JudAsd UOIHBUTRUEIUO )

orddAM 01 SI2UIRQ PuE SIS j0NU0d ss00e Aeudosddy 10 Vs 1043 soepd w1 51 $s00¢ Puuosind JO ONU0) VS 10,1 ) | UIEINO) PUR OS] SorLL
JISE A\ SNOPIEZEL

POZUDIDETEYD S1 {-(I8 TUEI U1 (1 (L ‘POXIN ‘M TT) | Pur 3amdeoipey jo [esodsiq)

D POZURDEIBYD UG SBY ¢-(IR YU UL Ul JISeM [EApISTy [0 VE 10dd JNSeM SNOPIEZEY PUE JAIDEOIPR) [ERPISSY Vi 108D pue [erowy O LL
HIDWIUOIAUD 341 0} HOTPUNUERICO JO uoneidnu
waaud o 20ejd Ut e S[EIS/SIALIRG PAUWIFYT 70 Vi 10d]
UCTIBUIUERIO)
{EuoneIado POUTEINIRW Si {0SIU0D BONIRUNIEIN0D feoidojorpey
10) WIDISAS UONIRIHIUIA ISDEYXD WLEE] YURl 2] 10 Vi 10d3 e AQ uOTIPUNEIND jo peads TN Vi 10WD o6p3y f0-LL
SAOUARPY
[SDUNG ) swod pugy adAy ysey

£-(18 yue ] 10j siurod pucj uowisues |




‘aoy »d
SE FNUOISSIEEL000p Juunp 0OJIDAE [EIIIT 10y SISBQ I} WIOJ [JEYS UONPHLION SR | POZUIIDEITYS 3G [jEYS INPISAI yUe) JYi UOIHSURE] JO Pu2 i IV D

| suaumop Juiuoddas syurod pua A ur popuput pue saunPcosd UM L] PAYNLIPT 3 ([EYS sjonwo Jpqediddy e ]

_ (HORIPUOD IPGEAIYOR AJFEIIIYIR] € * 3 1) UNPDIIS (Rl 12jduns pue 371S 1apjews 1) 0] 20 p-(I8 PAE (-JJ8 SHUE] ) 10] POANIYOR
2q 0} AJRYH] OW IR §C 19 WD) 01 JO SHWI] JIRO] M| S| PIALIIP JUDWISSISSE 0ueuLiopad ) eyl 19M0] AfIURIuEs 1€ sHus <§ (9 ¥4 01

WUEL 21 Ut SPIRDI] PUE JISEM JATIOROIPEI 243 JZIUNIGI 0} S1 POOE ) M TH
YItw YUY O) SOIPURIEINGO JuaAD jasdn ue ssopa)  uonedyuia Jurimbol JISEM O SUIRIN0D PUR YUR) JI5EM [9A3] Y31y € 10U APuaiino St -y e | &)

2oy pouijop sunod pud g pedusi APu 2N Ul YUR] J§) ISR 0) HOISIIA(]  SHEIUOUO § | ] Aue 10)
POSR 3 10U J]1% (-(I8 YUPL A\ 7] S POYISSEP 3q UED SHUE) ST U 204 [ENPISAI ) PUR URDP APUAOYNS A1k Z-(J8 WL PUE [-(J8 ST A YV b

~ (£-(1% YR | 10) SHNOg PuT UONISURIL) § € ¥ JIQEL ¥0 SINTNNOO

-l sswasnbos wonedyuA Jmod pud
210§iLI0s S1 BONEIUUNOOP PUE PIYIIUSP! 133Q @y | 12d s poAWROGD 51 uonewHdE X pue sumpoosd
SIWINbOS UONIEINUNOGH uoiEdYUA Jod Py 10 VR 10dd JOAM 2iqeondde 1od se e SMPAIDY VR 10H) | 1PGE] ¥ WawR- 80-LL
SOUAIY
ASWUIO ) swiod puy euIu ) adi] ey
£-(IR Yue | 10§ suiod puy uonsuel |

i)




AL T1 SE POIJISSEP 3G UED 2NPISA N1 18yl AJuda 0y poussoprad MSIA2 YN 12d se 11 S8
UDG SEY (1] HUEL Ul J6PISAT ) JO UONEWRAD UY 10 T 10dd POLISSE]D 3q ued p-(J) NUB ] Ul 0PISAI Y| O 108D

WISAS 1SRl 24} jo Aipqeded 2ANOp0 wnXew
i) 0} UOTIEDLINIA 10) POLIDJSURII U W SBY 1394 +-8 0 HT 1odd

poudwjdun uq sey
yuel o u uod 1somop 2 18 L g > 01 YuEl 2y) Ut A3 |29y prabiy
jenpisar a3 Suuamo; jo sqeded wasAs djsuen B 70 97 1043

groey
duwnd yuosasd oy Jursn Jpqisedj 12Fu0] Ou ST AQIIDR) | UOTIRDUINA 34} 0 JO Z-(J8 O1 PALIQJSURI] ST UOHEIYLT"A
UONEIGUINA JO 7-(IR Oi (IR URI Woj Qjsuen | OH 10 €62 1043 b2 AW YOIyYm [ELIDIEW JATDROIPRY  HT 104

SHUI| _SUOHIDRI) JO WINS | ) 130 [EYS 'SHUE) J4) JO JIpuIEwsas
) Woj IAPISAE POIAAXD NI I PAUIGUIOD INPISA (IR MY}

TR} SHLIJUCD S fBTRAD DY | SHWI SPHONUOIPRI  SUOIDRI) JO wins |
3y} 01 FANEIA IPEW UG SBY $- ('} FUE | U1 INPISII Y} JO UONENIEAD

I § UOHRS TR PIANYOR 3Q 10U URD [0 €T Lod #oed pud §i 70 VI 10dd

I pue | s9|qe L
S 19 HADO0T 41 JO SHUE] UONEIUIOU0D IPIONUOIPES PIsi|-Fuoy Sy JudwIssasse ouruuopad ayg) wep SO st SPIEZE POIRIY [RUMEW
SEERERE PUR POAL] -LIOYS YY) SISW MPISA -8 NURIYL 10 VT 10dd FUEE 2 Ui JUIuiewas [RUIE. ST 20IpRY v 10HD) | dAndeoipey 0npy Zo-LL
spiezey Jeapnu-uou aNednm o) ed 210 ‘A VHOM TENUND SE YOus ‘sprevey SPIEZEH seIponu
D Ul 2B SO IATENSIURUPE JO SWIANSAS pasdowiduy 16 vi 10dd surede saunsesw uonpojosd gnusp) Vi (08D -WON 2onpay 10-LL

SAOUAIY

/SIUNLO ) swunod pujy L) iy yse )

(I8 YUR | J0J SKINOG PUT UONISUE] |

(I8 YUR | JOJ SO Pu] UOINSUES |
b€ P A9eL




€T SOTL00 dCIA
SE00 96 18
WOM LN 10} pasnboy
paunoas pue papooad si (01 suoemdivew sapanoe amny suoddns pue aancoe wawdmbyy pojorg o
swass Juipdures ‘e1owied) b UPss2oN 10 VL 10dd 1500 St WwdinDo (ue Jo WIMSIGIYN Vi 10MD | IISu] YSIQImyay L0-LL
suduambal Asoiemdas ) 190Ul 0} [ENUISSI ISCY) 0) PAONPAI
QI DUEUIIUIRIW PUE DUL][IIAINS UOINSUET IS0 70 V9 1043 WY P

*J

SPaou DURIAAMS Jad SE PofjeIsul ug Jaey
SEIJUIRD COPIA SE YONS SPIR [ENSIA SRIWIUIISUI 10y [0 V9 10d3

‘30uRjjIdAINS JO duenuopad
Y} 10§ WDWUONAU2 fersAyd s € IPirold Y9I 10HD

(paredardaspaiepijosuco) poziwnde
U0 SEY WNSAS BONPEINIA ISHEYXD Wwirey Yue) W] 20 €4S 10dd

PAIEIOST J0/PUE PIINOIII 2B U] 4} wosj pue o) sadid 10 €S 1odd

(IR NUE) WIOL) MO[j-IN0 10 02 MOgj-ut ON €S 108D

01orddAM

[BNUER S|G4 U0 ) jexdojoipey
1od 2oeyd i ase sS200% pozUICINEUN JPuonuduIGn JudAdsd
o1 sioweq  pue sudis jonuod sssooe aeudorddy o v 1odd

0ejd B st 553008 PPuuosiad o Pnuo) VY 108D i

POZURRIRYD ST (-8 YUeL Ul (200 (L POXIN 'MTD

€D POZUINDRILYD U SBY (IR YUE) Ul JISeM [BUDISY [0 VE 1043 JISEM SNOPIEZEY PUE JAFTIR0IPRI [ENPISY ¥ 108D
JURLVOIIAUD 24} O} UOTIRUNLRIUOD JO uonesdu
padd 01 i e Tdu ;
ed STRIS/SIANURG PURNUIANY 70 Vi 10dF ——— o
euOnEId0 POUIRIUIEW S [OIIICO UOHIEURUBIGOD rextdotoipey
10] WANSAS UOTIRIIILA ISNEYXD LR WUEl ] [0 Vi 1043 11% AQ UONEUNLIEIN0O JO peads Jznun Y 108D 0Py £0-LL
SOUARGY

AWNLO ) syutod puy euARu) adiy ysey

(IR YUB | ICj Siui0g pusj uouisues |




uLiE) el 1) pue Anjioe) vonesyuna ueyd urew )
UM Son Fuusads o) yoeosdde ) SFYNUEIPT YoIGM (7] 20uaY) A3NENS PJoIn) 1M dAAM 24 {Im 0GBPICOOR Ul 3G jIEys JOomd 10j 3ouanbs 24 9D

| $53001d UOIIENEAD JNPISA 241 JO ped Se POyNUIPT 3q [{RYS SILIND ) PUE SIPIPRUOIPES [enpisai ) SurgsnqeIss 30§ (20jopoyiouml BONOYLA 6-)
“ suswnoop Suipoddns syusod pud 21 U papapul pue saunpaoosd uonuM AQ POLTILIPI 2 [1BYS Sjonuod Agednddy D

aod
_ .&mawc.g.isgwgcsgoz:E_E.Bhngx_s_gsgé3:303_33182.%_3!2:(n.u

ANPIGISE] DIWOU000 PUE [EDIUYID) BO POSBQ 3G [[IM Lo 1EIXIO JSURI INPISAI M) Pud 10 30e;ddi 0F BoISOP M| Z-)
Aeunungead aze | | ungivm POIRDIPUT  SIT| JATIENIUENS)

JJGEIIRAR SOUI000G LONPULIOJUT jEUcilippe Se ddueyd 0) 100fgns 2w st 3594 | udwadpel Fuucouidud aumnd J5E PAIENS SI TeduUdwE 9] |-
| (¥-(I8 YUR ] 10] SWII04 PuT UONTSURIL) § € ¥ AGEL U0 SINTWINOD
siuauasmbas uonedyudA Juiod pud sad Te poduImdop
210pdwoD ST BONEIHIWINOOP PUE PSHIUIP! U30Q A8y si spmiod pud jo vonedwdu pue sampeoosd
Sjuwnbas UOHEIIMINOOP uonedyUAA Jiod Pl 10 V8 10d4 dOA M 21qedidde 1od se e SIMANOY 'V I0MD | PQE] ¥ R0 R0-LL
SOOUIPOY
ASRNUWO ) swiod puy euNuU) addy ysey

(18 YuUB | 0] SI0g pus uonisues

4
SO ] PU GOTHSURS | [JRR ] WOw | W | 3SE

B
2




WVLP.267, rev DRAFT
Waste Tank Farrn Draft Transition End Points
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50  Process for Obtaining Regulator Concurrence on Residue Classification

As sta ed in the introduction, this document identifies the end points for the transi..on activities
related to the waste tank farm such that the vitrification of the residual waste in the tanks is no
longer necessary, and the residual wastes can be classified and treated as LLW. This section
provides supporting information for development of end points which will reach this goal The
primary interface for this regulatory aspect will be the NRC. The process for obtaining NRC
concurrence that residual tank farm wastes can be classified as low-level radioactive or mixed
waste (i e, incidental waste) is an integral part of the on-going regulatory processes for Project
completion Other regulators such as the New York State Department of Environmental
Conservation (NYSDEC) need to be kept informed about waste removal and decontamination
activities which will facilitate agency interactions during future closure planning and approval
processes

The definition of transition end point for the Waste Tank Farm (WTF) will #volve as additional
technical information becomes availal ¢ and input from the DOE and NRC s received. Regulator
involvement and end point interface lgic is illustrated in Figure 5.1.

The rationale that the NRC will likely use to determine if the tank residuals can be considered
low-level waste (i e, incidental waste) can be based on their regulatory position embodied in
I0CFR 61 (Reference 3¢) which establishes a waste classification system and recently issued final
rule on radiological criteria for license termination (Reference 3d). As discussed in tiese
documents, classification of the tank residuals as incidental waste car be accomplished as long as
the following conditions are met

. The was.es are managed, pursuant to the Atomic Energy Act, so that safety requirements
comparable to the performance objectives set out in 10 CFR Part 6! or the NRC final rule
on radiological criteria for license termination arc satisfied.  The intent is to investigate
limits from both these requirements and aim at meeting the more stringent of the two, if
feasible, and

» The wastes have been processed to remove key radionuclides to the maximum extent that
is technically and economically practical

These two conditions are being used in the formulation of draft tank farm transition end points
and are discussed in Sections 5.1 and § 2 respectively
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WVDP-267 rev 0 (DRAFT
Waste Tank Farm Draft Transition End Points
August 7. 1997

Development of Tank Farm Transition End Points Based on Performance Objectives

Proposed end points for classification of WTF residual waste as LLW are derived from the
performance assessment work (Reference 4a, 4b, and 4c) all of which used 10 CFR 61
Subpart D as the basis Most recent of these, Reference 42 by SAIC, uses an integrated
release/transport/dose estimation approach and assumes an enhanced engineering barrier
scheme consisting of grout and clay layers inside the tank, between the tank and the vault,
and outside the tank vauit This performance as. - ssment assumes the remaining curies for
the WTF being located in tank 8D-2. Most of the residual curies are expected to be in
tanks 8D-2 and 8D-1 which are located in adjacent vaults. The other two tanks 8D-3 and
8D-4 are much smaller in size and are simpler to clean and therefore, will have very small
amount of residual curies. Moreover, tanks 8D-3 and 8D-4 are also located close to the
tanks 8D-1 and 8D-2. Thus with all the tunks being located in the close proximity to each
other and having the common pathways, the performance assessment vesults based on
total residual curies being located in tank 8D-2 as source are sufficiently representative for
the WVDP tank farm.

Tue long term performance assessment uy SAIC (keference 4¢) calculates HLW
inven:ories which would lead to annual doses of 500 mR/y1 and 25 mR/yr for onsite and
offsite receptors, respectively. The results from the SAIC analysis are reported in Table 5
of Reference 4c. These results assumed presence of a single radionuclide in the waste
forms Limiting curies of any one nuclide (when no other contributors are present) are
reported in Table § 1.1 here. When implementing the limit for each nuclide in a mixture of
nuclides, the sum-of-fractions rule (Reference 4b) was applied:

The sum of the fractions of the curies of radionuclide i (Si) remaining in the WTF,
divided by the proposed limiting curies for the nuclide i (Gi) is not greater than

unity, or:
Yy Sisl
Gi

In this case, the summaticn result from the sum-of-fractions rule from the total inventory
located in tank 8D-2 will ve limited to 0 9 to allow for non-dominant nuclides and the
remaining residual waste in the WTF. The remaining residual waste in the WTF includes
minor contributors such as tanks 8D-3 and 8D-4, STS, and other structures and
components in the tank farm which have not been incli'ded in the performance assessment
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The radionuclides of concern are as per Table | and Table 2 of 10 CFR 61 55 (Reference
3¢) for the long-lived and short-lived radionuclides respectively The distribut_on of the
residual radionuclides in each tank is not yet known However, it is anticipated that most
of the residual waste will be in tanks 8D-1 and 8D-2 due to their large size, configuration,
corroding material, and past usage. In any case, limits on the total radionuclide inventory
limit will bound the maximum curies in any individual tank. For the projected waste
inventory and mi>ture of radionuclides listed in Table 5 1.1, the sum-of-fractions rule has
been applied and the results are included in th: Table 5.1.1. The tank residue limits based
on a receptor dose limit of 100 mR/yr for restiicted use as per the NRC rule (Reference
3d) are also calculated in the table. The residue limits may be further reduced using the
technical and economic considerations to the extent feasible.
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TABLES 11"

Proposed Limiting Curies Based on Mixture of Nuclides in Tanks 8D-1 and 8D-2 "

Isotope Total Cunes | Cune Limut Curies for Residue (3%) " Allowable Residue for Fraction-sum of 0 90
(Ref 3¢-10 based on and their contribution 10 and Dose Limut of 100 mR/yr =
CFR6155) | (Ref 7- Dose Limut Fraction-sum ‘
Table 4) of $00 mR/yr Cunie Limit 1 65%
(Ref 4¢ - G
S%IC) Si Fraction : Si Fract:on
1
C-14 1 37e+02 2.75¢+02 4. 11e+00 1 49¢-02 5.50e+01 2.26e+00 4 1le-te
Sr-90 5 8le+06 2.20e+14 " 1.74e+08 7.92¢-10 4 .40e+13 9.58e+04 2 18e-09
Te-99 1. 70e+03 3 50e+02 5. 10e+01 1 46e-01 7 00e+01 2 80e+01 4.00e-01
Cs-137 6 29e+06 1.90e+29 1.89e+08 9 93e-25 3 80e+28 1.04e+05 2.73e-24
Np-237 2 35¢+01 4 40e+00 7.05¢01 1 60e-01 8 80e-01 3 87e-01 4 40e-0!
Pu-238 8 0de+03 6 30e+22 241e+02 3 83e¢-21 1.26e+22 1.33¢+02 1.05¢-20
Pu-239 1 65¢+03 7 40e+03 4 95¢+01 6 69¢-03 | 48e+03 2.72e+01 1 84¢-02
Am-241 5 35¢+04 6.70e+30 1 16le+03 2 40e-28 1.34e+30 8 82e+02 6 58¢-28
SUM 1.22e+07 3.65¢+08 3.28e-01 201e+08 9.00e-01
Allowable 1.74e+08 9.58e+04
Sr-90 for a
sum fraction
of 0 90 1
Allowable 1.89¢+08 1.04e+08
Cs-137 for a
sum fraction
of V90 ¥
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NOTES ON TABLE 5.1 1. =

(1]

(3]

(4]

(5]

The radionuclide inventory assumes a homogeneous mixing and uniform transfer of the
radionuclides. The effect of decay with time on the scaling factors for radionuclide,
estimation errors in 12e nuclide inventory, or v-riations in each transfer are not accounted

Although it may be noted from the table tha: Cs-137 and Sr-90 have negligible
contribution to the sum of fractions the inverory for these radionuclides are reported here
since they account for the largest percentage of curies in the tanks, and since they are
being tracked as reference radionuclides for calculaung the scaling factors (Table 6,
Reference 7)

Curie Limit data is from SAIC fax dated 5/16/97. The SAIC performance assessment
(Reference 4¢) noted that for these radionuclides inventory to rezch dose criteria is
unreasonably large, and receptor dose is effectively zero.

The Table 5 1.1 lists radionuclides present in the tank farm from 10 CFR 61.55 Table 1
and Table 2 The perforniance assessment (Reference 4c) evaluated the dose estimates
using a screene. list of important radionuclides (Reference 5 Appendi~ E). Contribution
to the total sum of the fractions of the remaining radionuclides as reported in Table 5 of
Reference 4c is very small (less than 0.01). This is well within the margin allowed by
using the limit on sum of the fractions as 0.9 in stead of 1.0 allowed

Estimated contribution to the total fraction due to the residual curies in tanks 8D-3 and
8D-4 is negligible as verified in the following:

The tank 8D-3 is not a high level waste tank and no inventory of governing nuclides is
assigned 1o che tank in the performance assessment. Therefore, there is no contribution
to the sum of fractions from tank 8D-3.

The radionuclide inventorv in tank 8D-4 heel ( per Table 3 25 of WVDP-EIS-017,
Reference 8) is as follows.

Am-241 816 Pu-238 132
C-14 0.021 Pu-239 Nore
Np-237 0.00357 Tc-99 0261

- (8 16/6.70E30) + (0.021/275) + (0.00357/4.4) + (1 32/6 3E22) +
10.261/350)
= 0.0000 + 0.000076 + 0 00081 + 0.0000 + 00076 = 00016
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The nuclide inver:ury in the residue for tank 8D-4, at the end of transition, is expected to
be a small frac..un of the current heel inventory, therefore, the contribution to the sum of
fractions rule from these tanks will be further reduced. Combining Lais with the fraction
0 9 used for the total inventory located in tank 8D-2, the sum is well within the allowable
value of 1 0

Technical and Economic Feasibility Considerations

In addition to the curie limits in the tanks based on the receptor dose, coasiderations associated
with technical and economic feasibility need to be evaluated for achieving the objective of
classification of the WTF residue as LLW (incidental waste)

The issue of feasibility for a one-of-a-kind project such as the WVDP involves various decision
processes and building credibility of the cleanup effort. This feasibility can be best evaluated from
performance records of the technologies under similar field conditions. Due to unique
requirements and constraints at the WVDP, such past experience from the technologies is not
avai‘able A systematic approach consisting of multiple stages to achieve the tank cleanup, to the
extent feasible, provides a credible approach. Towards this goal, current efforts include:

a)

b)

a) Evaluating and planning the use of various technologies

b) Deveioping projections of residue based on WTF specific parameters

c) Pursue experience from the other tank cleanup efforts in the DOE complex

d) Leveloping decision analysis as a tool for future selection of technologies and
associated end points

Evaluating and planning the use of various technologies

Available technologies within the time constraints of the melter life are being evaluated A
consideration of these technologies has resulted in the formulation of a “Stepped
Approach” The current status for this stepped approach has been documented in
References 5a and Sb. The basic concept of the stepped approach is to utilize
progressively more sophisticated (and complex) technologies to achieve the cleanup
goals. Implicit in the stepped approach are the cost considerations for each step. Prior to
deployment of the next level of technology, the current status of the cleanup, incremental
cost of next step and anticipated results shall be evaluated to support the technical and
economic feasibility of subsequent step

Developing projections of residue based on WTF specific parameters

A set of achievable residue limits will be developed using the tank specific parameters such
as the tank size, material, internal configuration, access limitations, transfer and
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mobilization experience. These limits can provide a target amount of residue and
radionuclide inventory

c) Pursue experience from the other tank cleanup efforts in the DOE complex

At various DOE sites, tank cleanup is currently being pursued at various stages At
Savannah River Site (SRS) a tank closure effort is in progress. Even though there may be
differences in the site specific conditions and regulatory authorities involved at local and
state level, valuable insight into the success oriented approach can be gained Contacts
have been made with SRS and will be pursued throughout the development of the
transition end points for the WVDP tanks.

d) Developing decision analysis as a tool for future selection of technologies and associated
end points

At this time a large amount of uncertainties remain in both the expected performance of
the technologies to be deployed as vell as in the expected cost of such deployment. Using
the information from knowledgable f 2rsonnel about the cost and performance, along with
the associated range of uncertainties, a decision analysis is being pursued. A decision
criteria to be used in choosing a candidate end point definition is being developed

60  Summary

This document presents end points for WTF transition activities that are related to determining
the point at which vitrification of the residual wastes in the tanks is no longer necessary, and “"<
residual wastes at the WTF can be classified and treated as low-level radioactive or mixed w .

The proposed transition end points have been developed using the performance analysis
completed in support of the WVDP site closure EIS. The performance analysis used a receptor
dose limit of 500 mR/yr. These limits may be revised downwards as per recently issued NRC rule
for permanent closure of sites. The potential impact of the NRC ruie has been reflected using
dose limits of 100 mR/yr for restricted use  Since it inay be possible to remove waste beyond the
dose based limits, the technical and economic feasibility based limits are currently being
developed. Tank farm transition end points will reflect impact of the technical and economic
feasibility evaluations in future revisions Since the establishment of the feasibility based limits
always involve uncertainty, a decision process and decision criteria will be developed to Mcilitate
the determination of end points.

The next phase in WTF transition end point development will be to update dose based limits using
the performance assessment for the preferred alternat:ve and to include the results of the technical
and economic feasibility evaluat:~ -
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