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1.0 INTRODUCTION

The U.S. Department of Energy. Carlsbad Field Office (DOE), and Washington TRU Solutions,
LLC (WTRS), collectively referred to as the Permittees, subrmut this Class 3 Permit Modification
Request (PMR} for the Hazardous Waste Facility Permit (Permit) issued to the Waste Isolation
bilot Plant (WiPP), U.S. Environmental Protection Agency (EPA) Number NM4890139088-
TSDF {Treatment, Storage, and Disposal Facility).

Permit, originally tssued Qctober 27, 1999, and reissued Apni 15, 2011 by the New Mexico
Environment Department (NMED), authorizes the management. storage, and disposal of
hazardous waste mixed with contact-handled transuranic {CH-TRU) and remote-handled
transuranic (RH-TRU) waste, This PMR proposes changes to the Permit that would allow the
managenient, storage, and disposal of CH-TRU mixed waste at the WIPP facility from cleven
{11y Hanford Site single-shell tanks (SST): 241-B-200 series (B-201, B-202, B-203, and B-204);
2411200 series (T-201, T-202, T-203, and T-204); and the 241-T-100 series tanks {T-104, T
110, and T-111). The PMR is submitted pursuant to Permit Condition 1,3.1 and 20.4.1,900 New
Mexico Administrative Code (NMACQ) (incorporating 40 Code of Federal Reguiations (CFR)
§270.42(c)}.

The Permit Condition 2.3.3.8 prohibits the Permiitees from accepting CH-TRU mixed waste that
has been managed as high-level waste {HLW) and waste from specific tanks identified in Permit
Attachment C, Table C-§, unless specifically approved through a Class 3 PMR and listing such
wastes in Table 2.3.3.8, Waste approved for disposal at the WIPP through this Class 3 PMR will
also have to meet the requirements and criteria of the Permit including the Waste Analysis Plan.
The management, storage, and disposal of Hanford CH-TRU mixed waste from the identified
tanks will require changes to WIPP Permit conditions in Part 2. In accordance with 20.4.1.900
NMAC (incorporating 40 CEFR §270.42(¢3(1)), this PMR proposes specific changes to be made
1o the Permit and provides relevant information on the Permit conditions affected. This Class 3
PMR contains supporiing technical information in compliance with the applicable information
required by 40 CFR 270,13 through 276.22, 270.62, 270.63, and 270.,606.

Waste from the eleven Hanford SSTs discussed within this PMR[(b)(5) |
(b)(5)
(b)(5)

-1
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1.1 HANFORD CONTACT-HANDLED TRANSURANIC MIXED WASTE

(b)(5)

(b)(5)

(b)(5) [ The Hantord

CH-TRU tank waste streams are explicitly identified in the Annual Transuranic Waste Inventory

1-2
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Report (ATWIRM(DOE/TRU-11-3425, Waste Stream 1D; RP-TFCO0E, RP-W7335, and RP-
W754). Under the existing WIPP Permit conditions, the Hanford CH-TRUJ waste streams will be
subject to the same pre-shipment analysis and testing as all of the wastes listed on the ATWIR,
The wastes cannot be shipped unless and uniil they are shown to meet the current Contaci-
Hand%.ei:("ib’)féz;nsumn.ic Waste Acceptance Criteria {(CH-WAC) reguiremients (DOE/WIPP-02-
3122).

(b)(5)

1.2 HANFORD CONTACT-HANDLED TRANSURANIC MIXED WASTE
INVENTORY

Table | provides the estimated waste volumes in the tanks and [(b)(5)

(b)(5)

Table 1. Hanford Tank Waste and Disposal Volumes

Single- Estimated In-Tank ®IE) ‘vaSt‘% htw.a m
\ , Ideniification
Shell Waste * N :
Numbers #%%
Tank {gallons)
241-B-201 30,920 (b)}3) RP-W734
241-B-202 30,290 RP-W754
741-B-203 30,720 RP-W754
241-B-204 30,760 RP-W734
241-T-201 30,820 RP-W734
241-T-202 21,270 RP-W754
241-T-203 36,190 RP-W754
241-T-204 37,590 RP-W734
241-T-104 322,700 RP-TRCOG]
241-T-110 360,060 RP-W755
241-T-111 442,310 RP-W753
TOTAL 1,413,630

* HNF-EP-0182, Rev 280, Waste Tank Suminary report for Month Ending July 31, 2411,
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(b)(5)

% ATWIR - DOE/TRU-11-3423

1.3 CONTENTS AND ORGANIZATION

This Class 3 PMR includes proposed changes to the existing WIPP Permit, additons that are
specific w Hanford CH-TRU mixed tank waste, and justifications for the changes. The
remaining sections of this Class 3 PMR are organized as follows:

a) Section 2.0 provides an overview of the PMR and information required for a Class 3
PMR pursuant to 20.4.1.900 NMAC (incorporating 40 CER §270.42(¢)).

by Attachment A provides a Table of Changes and a discussion of the modifications
proposed for the WIPP Pernit,

¢) Attachment B contains the preposed modificaiions to the WIPP Permit with the
proposed revisions marked.

The techunical analyses that supports the designation, as well as the supporting information for
the Hantord CH-TRU muxed tank waste is presented 1n Appendices A, B. C, D, and E.
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20  OVERVIEW OF THE PERMIT MODIFICATION REQUEST (PMR)

This document contains one Class 3 PMR to the WIPP Permit, Permi{ Nuinber
NM4g90139088-TSDF. This PMR 15 being submitied by the DOE, Carlsbad Field Office
{CBFO) and WTS collectively referred to as the Permittees, in accordance with the WIPP Permit
Condition 1.3.1 and 20.4.1.900 NMAC (incorporating 40 CFR 270.42). This Class 3 PMR 1s
submitted fo address the requirements of the WIPP Permit Condition 2.3.3.8. This PMR
provides origin of waste information and other supporting information for the CH-TRU mixed
waste from the eleven identified Hanford Site SSTs to show that the waste will meet WIPP waste
acceptance requirements (WAC). Approval of this PMR will not reduce the ability of the WIPP
facility to protect human health and the environment.

Muodifications to the text of the WIPP Permit wall be identified using a double underline for
added informanon and a strikeewt font for deleted mformation and will be provided in
Attachment B. The following is information that is to be included in the Class 3 PMR in
accordance with 20.4.1.900 NMAC {(incorporating 40 CFR 270.42(¢)).

2.1 204.1.900 NMAC (JNCORPORATING 40 CFR §270.42(C)(1)(I)) REQUIRES
THE APPLICANT TO DESCRIBE THE EXACT CHANGE TO BE MADE TO
THE PERMIT CONDITIONS AND SUPPORTING DOCUMENTS
REFERENCED BY THE PERMIT)

This PMR contains propesed Permit changes that are needed to aliow Hanford Site CH-TRU
mixed tank waste to be accepted for dispesal at the WIPP. Supporting documentation, including
origin of waste data, is provided with this PMR 1o support the proposed Permit changes so
NMED can approve this Class 3 PMR. Approval of this PMR will allow the permitiees to
manage, store, and dispose approximately 1,800 m" of Hanford CH-TRU mixed waste from the
following Hanford Site $8Ts:

s 241-B-200 serigs (B-201, B-202. B-203, and B-204}
o 241-T-200 series (T-201, T-262, T-203, and T-204)
o 241-T-100 series SSTs (T-104, T-110, and T-11 1),

[(b)(5) |

[®)5) [A description of the proposed changes to the
WIPP Permit is provided in the Table of Changes in Attachment A. The exact wording of the
proposed changes to the WIPP Permit is provided in Attachment B.
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22 204.1.900 NMAC (INCORPORATING 40 CFR 3270.42(C3(1)(11)) REQUIRES
THE APPLICANT TO IDENTIFY THAT THE MODIFICATION 1S A CLASS
3MODIFICATION

The proposed modification is a Class 3 PMR for the reasons identified below:

s Permif Condition 2.3.3.8. “TRU mixed waste that has ever been managed as high-level
waste and waste from tanks specified in Permit Attachment C are not acceptable at WIPP
uniess specifically approved through a Class 3 permit modification.”

» Permit Attachment C Section C-lc. “waste that has ever been managed as high-level
waste and waste from tanks specified m Table C-8, unless specificaily approved through
a Class 3 permit modification™.

e 2041300 NMAC (ncorporating 40 CER 270,42, Appendix L, Item K.}, “Land
Treatment... 3. Management of different waste in land treatment units:...a. That require
a change in permit operating conditions or unit design specifications.. 3"

2.3 20.4.1.900 NMAC (INCORPORATING 40 CFR §270.42(C3(1){111}) REQUIRES
THE APPLICANT TO EXPLAIN WHY THE MODIFICATION IS NEEDED

The WIPP Permit Condition 2.3.3.8 prohibits acceptance of CH-TRU mixed waste from tanks
that has ever been managed as HLW or from specific tanks identified in Table C-8 of the Permit
unless approved for disposal through a Class 3 PMR. The eleven Hanford Sife tanks containing
CH-TRU waste have been managed as HLW and are listed 1a Table C-8. To assist i the review
and approval process, this Class 3 PMR has been prepared to incorporate supporiing information
on the Hantord Site”s CH-TRU tank waste including the following:

« Historical, operational, and origin of waste information on the CH-TRU waste streams
that were generated and placed in the tanks
+ Information on the tank waste characterization efforts that have been undertaken

+ How the Hanford Sie has determined that the waste is CH-TRU and meets the
requirements of the WIPP Permit, TSDE-WAC, and the CH-WAC

« A process description of how the Hanford Site CH-TRU mixed tank waste will be treated
and packaged to provide a waste form acceptable for disposal at the WiPP.

The foellowing descriptive matenal (Sections 2.3.1 through 2.3.6) is provided in suppori of this
PMR.

2.3.1 History of Hanford Site Tank Farms
The 1.8, DOE Hanford Site 18 located in southeast Washington and was established in 1943 as

part of the nuclear wegpons complex, formerly known as the Manhattan Project (Gephart 1998).
Hanford was responsibie for producing plutonium, which required the establishment of nuclear

22
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fuel fabrication operations, the coustruction and operation of auclear reactors, and the
construction and operation of chemical separations facilities to extract plutonium from irradiated
nuciear fuel and (o subsequently punfy the plutonium product to meet weapons fabrication
requirements. During these operations, liquid wastes were generated and stored in the Hanford
waste tanks. There were 149 85Ts constructed between 1943 and 1964, and 28 double-sheil
tanks {(DSTs) constructed between 1968 and 1986.

The SSTs are more than twenty years bevond thew design life, have been declared unfit for use
(Letter, 8.V, Moore, 2001}, Sixty-seven {07) are known or suspected 0 have leaked wastes 1o
the environment. Wastes have been transferred to and within these waste taaks based on sousrce,
compatibility, and tank volume management considerations. Liguid waste transfers among the
S§Ts were conducted primarily to stage liquid waste for processing through evaporators, remove
pumpable liquid waste from tanks that were suspected to have leaked, or accommodate receipt of
newly generated wastes. No further waste was added to the Hanford Site 88Ts after January
1981, The following identities the last date wastes were added to the specific SSTs wdentified in
this PMR:

s  B.201, 202,203, & 204 June 1962

s T-201, 202, 203, & 204: May 1932

e T-104: October 1954
s T-1it: Pecember 19354
s« 1111 Jane 1967

2.3.2 Hanford Site Operators

DOE’s Office of River Protection 1s responsible for management of the Haaford tank farms,
inciuding the retrieval, treatment, and disposal of Hanford’s tank wastes. Washington River
Protection Solutions LLC, (WRPS) is the current tank operations contractor for DOE, with a
mission to safely store and manage the tank wastes, close the waste tanks, treat certain wasies,
dispose of low-activity wastes {(LAW), and support the off-site disposition of treated wastes.
DOE has a separate contract with Bechtel National, Inc., to design and construct a tank Waste
‘Treatment and Immobilization Plant (WTP). WRPS is contracted to supply feed to this facility.

2.3.2.1 Hanford Transuranic Tank Waste Management

The Hanford tank farms contain wastes from a variety of past DOE activities including
production of nuclear products; spent nuclear fuel processing for plutoniom recovery and
purification; fuel cladding removal; decontamination; research and development; and wranium
and radioisotope recovery operations. The tank wastes are radioactive mixed wastes (i.c.,
radioactive wastes that are mixed with hazardous waste as defined by RCRA), However, as is
evidenced by their diverse origins, some wastes are not HLW by definition, as they were not
direcily produced during the reprocessing of speat nuclear fuel, nor were they denived from such
wastes. Consistent with DOE Order 435.1, the radioactive component may be HLW, TRU
wasie, or low-level waste (LLW).
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Curreat waste management practices involve the segregation of TR wastes trom HLW to the
extent practical. Past waste management practices also involved segregation of wastes based on
waste characteristics to facilitate treatment and disposal activities. In the Hanford tank farms,
this segregation was achieved by establishing separate, dedicated storage tanks for specific waste
types based on the processes that generated the wastes, restricting the transfer of wustes aniong
tanks, and by subjecting tank wastes to specific administrative controls and decision-making
processes. The administrative controls associated with segregating the tank wastes identified as
CH-TRU 15 this PMR remain in effect today (HNF-IP-1266),

Notwithstanding the physical segregation of waste by type, DOE and s contractors have
managed all tank wastes consisient with current stringent standards for HLW in order to preciude
the need to construct and maintain separate tank systems for interim storage of TRU or other
tank wastes. A single tank farm management protocol avoided the need fo establish separate
safety protocols for the management of different tanks, depending on whether the wastes were
high-leveld, TRU, or low-level, and assured that consistent and strmgent protocols were applied o
the waste tanks.

Although DOE has managed all tank wastes consistent with standards for HLW, DOE has not
designated all tank wastes as HIL.W. DOE has provided this information in NEPA documentation
for the Hanford Site:

“Tunk wastes result from various processing activities and may be either, high-level,
transuranic, low-level, or hazardous chemical wastes.” (DOBEEIS-G113, 1987}

“Waste must be managed, treated, stored, and disposed of differently according 1o the
waste tvpe, degree of risk posed to humans or the environment, and its source, Wuste in
the tank farm system includes the following waste rypes.
The most dangerous radioactive waste s high-level waste, a by-product of
reprocessing spent nuclear fuel, This waste requives radiation shielding, special
handling rechnigues, and when disposed of, special measures to isolate it from
humans and the environment,
Transuranic waste is material contaminated with radicactive elements with
atomic numbers greater than uranivm. This waste does not vequire the same
degree of isolation as high-level waste; however, it cannot be dispesed of in a
near-sitrface jacility.
The least dangerous radioactive waste is low-level waste. It consists of all
radioactive waste that iy not kigh-level, transuranic, spent nuclear fuel, or
by-product materiad, and may be disposed of in a near-surface facility.
Low-activity waste consists of waste that remains following the process of
separating as much of the vadioactivity as is practicable from high-level waste.
When solidified, low-activity waste may be disposed of as low-level waste in a
near surface facility,
Hazardous or dangerous waste is ignitable, corrosive, reactive, loxic, persistent
in the environment, exhibits dangerous waste characteristics, or appears on
special EPA lists. The waste may vause or contribute fo an increase in health

2-4
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hazards when improperly treated, stored, transported, disposed of, or otherwise
managed.
Mixed waste is waste that is both hazardeus or dangerous and radioactive.”

(DOE/EIS-G189, August 1996, page §-3)

In 1988, following the prepatation of the Fingl Environmental Impact Statement, Disposal of
Hanford Defense High-Level, Transuranic and Tank Waste (DOE/EIS-0113, 1987), DOE issued
a Record of Decision (53 FR 12449, 1988) on the proposed disposition of some tank wastes,
DOE’s Record of Decision announced its decision to retrieve and freat high-level, non-SST TRU
wastes, and DST waste. This Record of Decision also annoonced that wastes contained in the
S8Ts, including those 1dentified in this PMR, as well as burted TRU and other site wastes, would
be further studied and thelr reatment and disposal would be the subject of future NEPA analyses
and decisions. Consistent with this Record of Decision regarding the DST waste, DOE initiated
plans o construct the Hanford Waste Vitrification Plant, which would have had the capacity to
complete waste treatment of DST wastes.

In the early 1990°s, DOE determined that it needed to develop and implement a strategy to
retrieve and treat all the tank wastes in both the SST and DST systems. This strategic change
required a significant increase in the total treatment capacity. the Hanford Waste Vitrification
Plant was determined 1o be too small to support compietion of the mission and was cancelled. A
series of technical studies were undertaken in 1993 1o establish a new path forward. A new plan
emerged in 1995 {0 construct a much larger vitrification facility, with & pretreatment facility to
separate low-activity tank wastes from high-activity tank wastes. The separate waste streams
would then go to large vifrification facilities: one to immobilize the fraction of the wastes
commonly calied LAW, and one to immobilize the high-activity waste fraction of the wastes,
commonly calied the HLW. This new treatment complex is currently under construction and,
after commissioning, will operate for approximately 30 years.

In 1997 DOE prepared the Tank Waste Remediation System, Hunford Site, Richiand,
Washington, Final Environmental Impact Statement (DOFE/EIS-G189). DOFE issued a Record of
Decision on the proposed disposition of DST and SST tank wastes (62 FR 8693, 1997). DOE’s
Record of Deaision announced its decision to retrieve and treat tank wastes contained 1n the
DSTs and SSTs. The decision conformed to the revised DOE technical strategy for wasie
retrieval, treatment. and disposal,

During the planmnng timeframe of the early 1990°s, DOE and its contractors conducted a series of
additional studies to consider waste treatment strategies other than vitrification. One particular
study conducted 1n 1893 (WHC-5D-WM-ES-331, 1995 and Letter 9552169, 1993}, focused on
identifying S8Ts and DSTs containing TRU wastes. As an element of that study. the tank
histories and inveniories were reviewed to identify which of the tanks contained TRU wastes.
TRU tank waste treatment strategies were developed 1n this study using the emerging definitions
from the WIPP LWA, the draft CH-WAC, and an earlier U.S. Nuclear Regulatory Commission
proposed rulemaking associated with HLW definitions.

This same study identified an mitial population of tanks that contain TRU wastes. The study

also indicated that further characterization and development of tank process history would likely
establish that additional tanks contained TRU wastes.

2-5
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In 1995, the DOE determuned that alternative tank waste disposal strategies should be evaluated
based on the projected cost difference between estimated disposal costs for a HLW repository
and WIPP (Letier 95-TWR-129, 1995, Two follow-on technical studies were commissioned
and issued.

The first study resulted in a decision document (Letter 9651784, 1996) recommending that the
technical planning baseline be moditied to include blending of the TRU tank wastes with HLW
feeds for treatment and disposal of that blended material 1 a national HLW reposiiory, rather
than separately packaging it for disposal at the WIPP. The decision document was updated in
1996 to include an alternatives evaluation appendix (WHC-SD-WM-ES-368, 1996). The second
study (WHC-SD-WM-ES-386, 1996}, established the technical feasibility of separately
processing this TRU material for disposal at the WIPP,

The first study provided several key assumiptions, upon which the recommendation to blend the
TRU wastes with HLW feeds for treatment were made. These were:

s The HLW vitrification system had excess capacity to complete vitrification at no
significant incremental capital or operating costs

* The mcremental cost for immobilizing TRU wastes using the HLW vitrification system
would be minor relative to the total cost for the treatment and disposal of the tank wastes

» The vitrified 'TRU waste would need to be disposed of as remote-handied.

At the time the recommendation (Letter 9651784, 1996) was developed, the process for
addressing remote-handled TRU wastes was highly ancertain as was the DOE-wide capacity
demand for remote-handled waste disposal at WIPP. Accordingly, DOE concurred with the
recoipmendation it August 1996 {Letter 96-WDD-102, 1996) and authorized changes 1o the
planning basis. However, DOE specifically precluded any changes to the current waste
management procedures, thus requiring continued segregation of stored TRU wastes from HLW.

(b)(5)

(b)(5)
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(b)(5)

DOE has included in the scope of the Draft Tank Closare and Waste Management EIS its most
recent NEPA analysis, and the alternatives for Hanford tank TRU waste removal, treatment, and
disposal based on the re-evaluation of pathways for the disposition of TRU tank wastes. Among
the aliernatives are:

«  Continue with the waste treatment and disposal path previously selected 62 FR 8693
{processing the waste for separations at the treatment facility into high-level and low
activity waste streams and/or as single high level waste stream),

» Select a waste management and disposal approach that would retrieve and package CH-
TRU and RH-TRU for disposal at WIPP.

These alternatives are presented in DOE/EIS-0301, Draft, October, 2009, The final EIS and
ROD are scheduled for issuance in 2012.

As part of the ongoing EIS review process, DOE has published in the Federal Register (74 FR
67189) that 1ts preference would be not to ship any CH-TRU tank waste to WIPP, but rather 1t
would be treated at the WTP. However, the EIS sttdl maintains the option of treating specific
tank wastes, such as those identified in this PMR, to meet TRU waste qualification requirements
for WIPP disposal,

In summary, eleven Hanford tanks ideniified in this PMR|(b)(5) [(b)(5) |
(bX5)
2.3.2.2 Hanford Tank Waste Performance Measurement Baseline
(bX5)
(b)(3) |The HFFACO requires tank waste treatiment to be completed by 2047, Prior to

2003 the PMB lacked detail as 1o how to accomplish this milestone. In Fiscal Year 2003,
following the development of the Hanford Performance Management Plan (DOBE/RL-2002-47,
2002}, the PMB was modified to include two additional tank waste treatment and disposal paths,
First, the Transuranic Mixed Waste Packaging Project was added for packaging TRU wastes.
Second, a supplemental treatment approach was added to treat LAW that could not be treated in
the WTP, even with enhancements that were added fo increase its overall throughput. These
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changes to the PMB required active pussuit from the DOE of additional waste treatment and
packaging methods to support retrieval, treatment, and disposal of tank wastes in support of the
HIFFACO milestone,

DOE bas re-affirmed its approach in issuance of the River Protection Project Systern Plan (ORP-
11242, Rev, 6, 20113, In order to achieve the commitment of treating the tank wastes for
disposal by 2047, the PME assumes a three-path approach to waste treatment. Implementation
af techaologies supplemental to the WTP will reduce the burden on the WTP and improve the
speed with which risks to the environment are reduced. The three paths include the treatment of
high-activity wastes and a percentage of the low-activity wastes through the WTP, processing
TRU tank wastes for disposal at the WIPP, and supplemental treatment of low-aciivity wastes in
parallel with the WP,

2323 Hanford Site Legally Enforceable Milestones

The HFFACO was signed on May 15, 1989, by the DOEL, the EPA, and Washington State
Department of Ecology (Ecology, EPA. and DOE, 1989). The HFFACO is a legally enforceable
agreement and consent order that establishes a schedule and framework for the cleanup of the
Hanford Site. Specifically, the HFFACO comunits the DOE (o achieve compliance with the
Comprehensive Environmental Response, Compensation, end Liability Act (CERCLA) remedial
action provistons and with the RCRA treatment, storage, and disposal unit regulations and
corrective action provisions, including the Washington State Dangerous Wasie implementing
reguiations.

To achieve compliance, the HEFACO (1) defines and ranks RCRA and CERCLA cleanup
commitments, (2) establishes responsibilities. (3) provides a basis for budgeting, and (4) reflects
a concerted goal of achieving full regulatory compliance and remediation, with enforceable
milestones, 1n an aggressive manner. Due to the complexities of designing and constructing the
WTP and waste retrieval from the 58Ty, the State of Washington and DOE joratly catered mto a
Consent Decree agreement that provides milestones that suppiement the HFFACO milestones
{Consent Decree No. 08-30835. Filed 10/25/10). Key tank Tarm milestones include:

o M-062-40): Submittal of 3 Hanford Tank Waste Supplemental Treatment Technologies
Report; Thas report 1s to identify techaologies and cost which in combination with the
WP are needed to vitrify all of Hanford's tank waste by a date not later than the date
estabiished in Milestone M-062-00 (i.e., 2047y — 10/31/2014

s M-045-70: Complete retrieval of all remaining S8Ts — 12/31/2040
o  M-045-60: Complete closure of all SST farms — 1/31/2043
¢ M-062-00: Complete pretreatment processing and vitrification of Hanford high-level and

fow-activity tank wastes — 12/31/2047.

A cornerstone for the treatiment of tank wastes and compliance with HFFACO and Consent
Decree milestones 1s the WTP, which is planned o begin operating in 2019, With the addition
of handling TRU wastes and supplemental treatment for LAW external to the WTP, sufficient
capacity can be i place to treat the tank wastes by the HEFACO milestone date of 2047 (ORP-
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11242, Rev. 6, 20113 Dmplementing supplemental processing tatiored to the Characteristics of
the wastes to be treated will improve the rate of environmental risk reduction by removing
wastes from these older leak-prone 88T, such as those tanks that contain TRU wastes
(RPP-13678, 2003 and DOE/RL-2002-47, 2002).

o ted b o—

2.3.3  Characterization of Hanford Transuranic Mixed Waste

(b)(5)

(b)(3) On November 15, 1999, the DNFSB issued a letter stating that sampling
and characterization activities were completed, closing Recommendation 93-3 {Letter, LT,
9  Conway, 19991 The HFFACO Milestone M-44-00A {Letter 02-EMD-162, 2002) was

10 completed October 1, 2002, [0)5)

1 [Ee

12 [(b)5) | The Tollowing sections

13 (2.2.3.1 and 2.2.3.2) provide summary information on SST waste characterization activities and
14 summaries of the processes that generated the wastes, which allow delineation of the TRU mixed
15 waste streams stored in the 11 Hanford SST s identified 1a this PMR.

2331 Characterization of Waste and the Resource Conservation and
Recovery Act

16 HFFACO Milestone M-44-00 (89-10, 2003 and M-44-93-01, 1994} required the preparation of
17  Tank Characterization Reports for the Hanford tank wastes, under RCRA. Those reports were
I8  based on process knowledge, prior characterization data, and validated empirical data acquired
19 after May, 1989, e.g., laboratory analyses of tank waste samples. Milestone M-44-02 (89-10,
200 2003 and M-44-93-01, 1994) required that Tank Waste Analysis Plans (TWAPs} and Tank

21 Characierization Reporis be submitted annually to the Washington State Department of Ecology
22 and EPA for approval. The TWAPs were required to address safety, retrieval, pretreatiment, and
23 other processing needs. The TWAPs were also required to wdentify sampling and analysis

24 activities projected for the following fiscal year.

25 TWAPs (WHC-SD-WM-PLN-101, 1996; WHC-SD-WM.PLN-120, 1996; and HNF-SD- WM.
26 PLN-125, 1997) are subject to specific quality control and quality assurance requirements set
27 forth in the Tunk Waste Remediation System Characterization Program Quality Assurance

28 Program Plan (WHC-SD-WM-QAPP-025, 1994}, That plan required that the characterization
29 program use EPA quality assurance guidelines and meet the requirements and standards of

30 Washington Adnministrative Code Chapter 173-303, Dungerous Waste Regulations.

31 The Hanford Analytical Services Quality Assurance Reguirements Document (HASQARD)

32 (DOE/RL-96-98, 1998) establishes guality requirements 1a response to DOE Order 5700.6C.
33 The HASQARD is designed to meet the needs of the DOE for maintaining a consistent level of
34 guality for sampling, as well as field and laboratory analytical services provided by contractor
35 and commercial field and laboratory analyticad operations, The HASQARD s based on seversl
36 EPA drivers including SW-846 (Test Methods for Evaluating Solid Waste, Physical/Chemical
37 Methods, EPA, 1986},
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Characterization determinations are made using analytical results from tank waste samples as
well as historical information about the tanks. The characterization of the 88T system wastes
and the analvtical data were obtained and analyzed consistent with current RCRA requirements
and provide information regarding the RCRA characteristics of the wastes. The HASQARD
gualified characterization data for the eleven S8Tys addressed in this document 1s obtained from
the Hanford Site Tank Waste Information Network System (TWINS) database. Current waste
characterization information is provided from the TWINS-generated Auto Tank Characterization
Reports. These reports contain data regarding the characterization of the wastes 1 the Hanford
tanks, addressing the physical, chemical, and radiological properties of the wastes. Current
TWINS data provides a regulatory and scientific basis to be used in the identification of RCRA
characteristic waste codes t support eventual disposition of these waste streams at the WIPP,
accordance with the WIPP Permit, Confivmatory waste sampling and analysis of the packaged
wastes will be conducted to verify acceptable knowledge and certify that the waste meets the
CH-WAC, as set forth in the WIPP Permit.

2332 Origin of Waste

The initial mission af the Hanford Site was to separate plutenium from spent nuclear fuel
elements. The first process ased to separate plutonium from spent nuclear fuel elements
consisted of a series of chemical dissolution and precipitation processes known as the Bismuth
Phosphate Process (DOE/ORP-2004-01, 2004) that is fully described in Appendix A. The
Bismuth Phosphate Process was used from 1943 through 1956, Various process operations,
including spent muclear fuel reprocessing, were carried out in four facilities m separate parts of
the Hanford Site. These facilities were the 221-B Plant and the 224-B Building and the 221-T
Plant and the 224-T Butlding.

The Bismuth Phosphate Process generated five distinct waste types that were transferred to the
S§8Ts, as shown in Figure 1. These five waste types are commonly called (1) coating removal
wastes, (2} metal wastes, (3) first decontamination cycle wasies, {4) second decontamination
cycle wastes, and (5) 224 wasies. The first four of these waste types (i.e., coating removal waste,
metal waste, first decontanunation cycle waste, and second decontamination cycle waste) were
generated m the 221-B and 221-T Plants. The 224 wastes were generated from plutonium
processing activities conducted in the 224-B and 224-T Buildings.

The batch nature of the Bismuth Phosphate Process provides very sharp demarcation points
between process steps, which enables clear distinctions to be made regarding whether or not
these steps involved spent nuclear fuel reprocessing. During each batch operation, process
chemicals were added to selectively dissolve and/or precipitate specific chemical compounds.
Then liquids and solids were separated from each other. Following the initial liquids/solids
separations, the solids were rinsed and separated from the rinse hguids in several distinet
operations prior (0 the solids eniering the next batch operation step. This provided 4 clear basis
for determining, for example, that any liguids produced directly during the reprocessing of spent
nuclear fuel were thoroughly washed from the plutonium product precipitate during the metals
dissolution batch process operation before that plutonium precipitate was transferred to the next
batch operation, first eycle decontamination. The combination of the clear demarcation points
between process operations and the tank farm management protocols that maintained certain
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waste streams separate from others adds confidence o DOE’s determination that the waste
streams discussed in this document are CH-TRU wastes. The Bisiuth Phosphate Process steps
are described in more detail below,

The nuclear fuel elements that were processed in the 221-B and 221-T Plants consisted of
uranium metal coated with an aluminum-silicon atloy, The aluminum-siiicon glloy coating
{sometimes referred to as hull or cladding) was separated from the spent fuel by chemical
dissolution using sodivm hydroxide and sodium nitrate, Sodinm hydroxide and sodium niteate
were used to dissolve the aluminum-silicon coating because these chemicals do not dissolve the
aramium metal,|(0)(5) |

(&5 [The highly caustic dissolved coating material wasies (designated as CW} were
separated fromi the vranium metal and then transferred to SSTs designated for thelr storage.

Q]
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Figure 1.5pent Fuel Reprocessing and TRU Waste Generation
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Following coating removal, the uraniuim metal was dissolved 1n nifric acid to separaie the spent
nuciear fuel into its constituent elements of fission products, uranium, phatoniom, and other TRU
elements. . Water and sulfuric acid were added to the dissolved spent muclear fuel to ensure the
uranium and long-lived fission products remained in solution, Bismuth nitrate and phosphoric
acid were then added to form bismuth phosphate and plutontum phosphate precipitates {i.e.,
solids)., Uranmium and approximately 90 percent of the activity from long-lived fission products
such as cestum-137 and strontium-920 remaraed in solutron, The bismuth phosphate and
plutonium phosphate precipitates were separated from the uranium and long-lived fission
products by centnifuging the muixture, The preapitaies were washed and re-centrifuged three
times fo remove any waste liquids and soluble fission products that may have been entrained in
the precipitate. In addition to a small fraction (less than 10 percent) of strontium-90, short-lived
fission products such ag zirconium-93, niohium-95, and centuin-144 were co-precipitated with
the bismuth phosphate and plutonium phosphate. These short-lived fission products, with haif-
fives of less than one year, rapidly decayed during storage. The washed phutonium precipitate
sohids were segregated for eventual plutonium product generation.

The waste solation, from the above processing step was known as metal wastes (designated as
MW). The metal wastes contained the highly radicactive fission products and vranium that were

separated from the spent fuel during reprocessing|(®)(5) |
(bX5) (b)(5) |
[(°)5) [Fhe metal wastes were transferred o a set of SSTs that were

different than the set of SSTs that received other waste types from the Bismuth Phosphate
Process. The tanks that received metal wastes are not under consideration for disposal at the
WIPP.

Following the separation of the metal wastes and washing of the bismuth phosphate and
plutenium phosphate precipitates, reprocessing of the spent nuclear fuel has been completed.

The next phase 1n the Bismuth Phosphate Process was plutoniam decontamination where the
bismuth phosphate and plutonium phosphate precipitates underwent further chemical reactions to
parify the plutoniun,

The bismuth phosphate and plutoniun phosphate precipitates were dissolved in nitric acid
solution o form plutonium nitrate and bismuth nitrate 1n solution. This platonium solution was
then processed through two successive and similar decontamination cycles to separate the short
halt-life fission products such as zirconum-93, siobium-95, and cerium-144. Washings and
wasie streams were collected in tank 153-8 (tank number 13-9 for second decontamination cycle
waste ) within either 221-8 or 221-T Plants.

The plutoniwm solution was then reacted with bismuth sub-nitrate and phosphoric acid to
produce bismuth phosphate and plutonitum phosphate precipitates. The Hguids collected from
centrifuging and washing the bismuth phosphate and plutonium phosphate precipitates were also
transterred to waste collection tank 15-8 (tapk number 15-9 for second decontamination cycle
waste) within the 221-B or 221.7T Plants.

After washing, the bisnmth phosphate and plutenium phosphate precipitates were then dissolved
in mitric acid forming plotonium nitrate and bismuth nitrate in solution. This solution was then

2-13
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transferred to the second decontanmunation ¢ycle where the first decontamination steps were
repeated o continue purification of the plutoniun: product, At the end of the second
decontamination cycle, the plutomum nitrate and bismuth nitrate solution was transferred to the
224-B or 224-T Buiiding for additional purification and concentration of the plutonium product.

The waste solutions collected m tank 15-8 were known as the Tirst decontamination cycle wastes
{designated as 1C waste). As previously stated, the CW was combined with the 1C wastes to
neutraiize the acidic 10 wastes. The neutralized, combined 10/ CW wastes were transferted to
a specific set of S8Ts. The waste solutions collected in tank 13-8 were known as the second
decontamination cycle wastes (designated as 2C waste), The 2C wastes were neutralized by
addition of sodium hydroxide sohition and transferred to a specific set of S8Ts.

The plutontum solution from the 221-B / 221-T Plants was transferred to the 224-B / 224-T
Building to remove the bismuth phosphate and residual fission products. The various solutions
from precipitate reactions and acid/base washings were collected as 224 wastes, All of these
wasie solutions were neutralized with sodiam hydroxide solution and then transferred to a
dedicated set of SSTs,

The 1C/CW, 2C and 224 wastes are derived from greating the plutosium product separated from
the spent nuclear fuel. The Nuclear Waste Folicy Act of 1982 defines HLW ag:

a) highly radioactive material resulting from the reprocessing of spent nuclear fuel,
inchuding hguid waste produced directly in reprocessing and any solid matenial
derived from such liquid waste that contains fission products in sufficient
concenirations

by highly radicactive material that the NRC, consistent with existing laws, detesmines by
rule requires permanent 1solation.

(b)(5)

As previously stated, specific 88Ts received the 1C/ CW, 2C and 224-waste types. The tanks
that received these waste types are now discussed in further detail.

224-Waste (Tanks 241.B-201 through 241-B-204 and 241-T-201 through 241.T-204)

conducted in the 224-R and 224-T Buildings at the Hanford Site. [(P)5)

The 224 wastes originated from plutonium purification and concentration activities that were

(b)(5)

‘The 224-B and 224-T Buildings received plutonium nitrate solution that was separated from spent
nuclear fuel as part of processing activities coaducted in the 221-B and 221-T Plants. Wastes
from the 224-B Building were discharged to tanks 241-B-201 through 24 1-B-204 from October

Q]
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1946 through September 1952, Wastes from the 224-T Butlding were discharged to tanks 241-T-
201 through 241-7T-204 from October 1946 through May 1952 and then to tanks 241-T-110 and
241-T-111 through September 1956,

Tanks 241-B-201, 241-B-202, 241-B-203, and 241-B-204 also received wastes from an off-gas
scrubber in the system and decontarmination of process equipment following completion of the
Bismuth Phosphate Process activities in the 22 1-B Plant and 224-B Building. Specifically, from
July 1952 through March 1953, all equipment within the 221-B Plant and the 224-8B Building was
flushed with nitric acid and other chemicals (o remove plutonium and fission products. The
equipment cleaning solution was processed through the normal process equipment routes (o
recover plutonium. High-level waste {metal waste) was not transferred to tanks B-201, B-202, B-
203, or B-204 as a result of this equipment cleaning.

In summary, waste storage tanks 241-B-201 through 241-B-204 and 241-T-201 through 241-T-
204 did not receive spent puclear fuel or HLW, The ongin of waste report RPP-13300 provided
i Appendix B demonstrates that these wastes have been segregated from HLW stored at the
Hanford Site since they were generated.

1C/CW and 2C Waste Tyvpes (Tanks 241-1-104, 241-1-110, and 241-1-111)

The 1C 7/ CW and 2C waste types onginated from plutomum product processing activities that
were conducted between 1945 and 1956 in the 221-T and 221-B Bismath Phosphate Plants and
the 224-T and 224-B Buildings at the Hanford Site. The 1C 7/ CW wastes were discharged to
various SSTs, including tank 241-T-104. Other tanks at the Hanford Site also received cladding
removal wastes and 1C wastes, but these tanks are not being considered for disposal at the WIPP,
since this material was transferred to other secondary storage tanks and/or nuxed with HLW.

The 2C wastes were discharged to various SSTs, including tanks 241-T-110 and 241-1-111.

Wastes from the 224-T Building were also discharged 1o tanks 241-T-110 and 241-T-111 from
May 1952 through September 1956, Tanks 241-T-110 and 24 1-T-111 received waste from the
cell drainage collection tank in 221-T Plant. Tank 241-T-111 received wastes from equipment
decontamination activities conducted in the 2211 Flant.

The 1C/ CW and 2C wastes formed solids during storage in these tanks. The solids settled to
the bottom of each tank, ieaving a clarified supernatant (iquid). The supernatant was removed
from each tank.

In summary, storage tanks 241-T-104, 241-T-110, and 241-T-111 did not receive spent miclear
fuel or HLW. Origin of Waste reports RPP-16129 and RPP-13873, provided in Appendix C and
D, respectively, demonstrate that wastes generated and stored 1a these tanks have been
segregated from HLW stored at the Hanford Site since they were generated. (Note: Appendix D
also includes information on tank 241-T-112; however that tank is not included in this PMR).

Q]
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2.3.3.3 Radionuclide Characteristics of Selected Hanford Tanks
The wastes in the TRU tanks (Table 13|(b)(5) |
[(b)(5) Table 2 compares select chemical isotope

concentrations within these tanks to waste within two tanks planned for final treatment as HLW,
These two tanks, B-103 and T-102, do not represent the chemical concentrations of ail the HLW
stored within the Hanford tank farm system but do provide a good comparison, as these two
tanks are also within the same tank farms as the TRU tanks. Therefore, they show a comparative
difference between tanks that only received TRU material, compared 10 those that received a
range of HLW waste streams over similar waste receipt and storage periods. TRU element
isotopic concentrations, i.e., © Pu and **' Am, are generally one to two orders of magnitude
higher in the TRU tanks than in the HLW sludges. The TRU tanks are also significantly lower by
several orders of magnitude in isotopes generally associated with HLW ¢high environmental
concern and high dose), and non-TRU uranium isotopes. Table 2 was generated from current
best-basis inventory data, and may aot exactly match earlier document tabulations because of
radioactive decay or source calcalations; the single number in the TRU column represents the
average value, while the range 15 noted 11 parentheses.

Q]
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Table 2. Radionuclide Characterization Relative to HLW Tanks'

HLW Tank Sludge Waste
(nCifg)

Analyte B-183 T-102
Typical Tranpsuranic Elements
P pu 6E-04 3E-02
#am 1E-04 2E-01

Fypical Non-Transuranic Eloments

et § 7E-08 1B-02

o 23L __________ 4Lm ________________ %04 _________
e ¥ TE-04 IR-04

_________ m{ Wﬂzmpm

! Best Basis Inventory as evaluated in WRPS

2011

* Average stadge waste concentration vahue (range of concenrarion)
¥ B2OBT200 series tanks include; B-201, B-202, B-203, B-204. T-2001, T-202, T-203, T-204
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2334 TRU Waste Identification Conclusion

(b)(5)
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2.3.4 Waste Packaging and Characterization Planning

(bX5)
Table 3. Estimated Concentration for Hanford
TRU Tank Wastes After Packaging
Storage TRU
Tank panocuries per gram
(bX5)
[(b)(5)
(bX5)
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(b)3) The Hanford Site CH-TRU mixed waste treatment and packaging
system process 18 further described in Appendix E of this PMR.

(b)(3)

(b)(3)

(b)(3)

2.3.5  Acceptability of Waste Pursuant to the WIPP Waste Acceptance Criteria

As has been noted, the TRU waste tanks have historically been managed as part of a larger group
of 149 SSTs at Hanford. Although these 149 SSTs contain diverse wastes, the tanks were
wdentified as a single unit for RCRA permitiing purposes. Because of this, waste codes for every
waste type stored, or that may be stored in the S5T's are shown as applicable to all of the tanks as
noted 10 the SST Part A, Form 3 (DOEBE/RIL-88-21, 20113, The RCRA waste codes apphied 1o the
Hanford radioactive storage tanks containing CH-TRU wastes include those permitied for the
WIPP, except for characteristic waste codes DOOL, D002, DOO3, and D041, Hanford Siie

(b)(5)

(b)(5) Table 4

Q]
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presents the list of hazardous waste codes that are anticipated o be applicable o the trested
(dried) waste form.

Table 4. CH-TRU Mixed Waste Treatment and Packaging System Dried Waste

Designation

Characteristic Waste Numbers Listed Waste Numbers
DG4 D003 3906 D607 FO01 FOO2 FO03
DO0OR GG 301G DO D04 FS
DG18 DOy o222 28
DO2Y D030 D33 DH34
DO33 D036 3638 {3039
D040 5043

MNote: Washington State specitfic codes (WTGE WTOZ, WPDL, and WPUL) mav be applied at the time the waste 18 profiled asd
wonld not reader the waste anaceeptable in accordmee with the CH-WAC,

Table 5 lists the wastes prohibited tor storage and disposal at the WIPP facility. This information
has been taken from Permit Condition 2.3.3 (Treatment, Storage, and Disposal Facility {TSDF}
WAC) of the Permit. The table demonstrates|(®)(5) |
[BE |

Table 5. How Hanford Site Waste Analysis Will Meet the TSDF-WAC (3 Pages)

Permit Prohibited Waste (from Permit [|(b)5)
Condition | Condition 2.3.3, TSDF-WAC)

23351 Laguids ~ Ligud waste is not
acceptable st WIPP. Liguid in the
guantities delineated below is
avceptable,

Observable Higuid shall be no more than
1 pereent by volume of the ontertost
cuttainer at the tme of radiography or
visual exatnipation,

Iitersnal containers with more than 60
tnillibirers or 3 percent by volame
abservable ligaid, whichever 15 greater,
are prohubited,

Comtainers with Hazardous Waste
MNumber U134 (hydrofluotic geid)
assigned shall have no observable
higud,

Over packing the Oiermost containgr
that was examined during radiography
or visual examination or redistriboting
untreated liguid within the container
shall not be used to meet the higuid
volume limits,

2-20




DRAFT REVISED 12/14/201 1

Waste olation Piiot Plant
Class 3 Pernud Modilication Request
S XX-2011

Table 5. How Hanford Site Waste Analysis Will Meet the TSDF-WAC (3 Pages)

Permit
Condition

Prohibited Waste (from Permit
Condition 2.3.3, TSDF-WAC)

2332

Pyropharic materials — Non-
radionuclide pyrophoric materials, such
a8 ¢lemental potassium

Non-mixed hazardous wastes —
Hazardous wastes not OCCUrTig 48
co-comtaminanis with TRU wastes
{nor-mived hazardous wastes)

Chemical incompatibility ~Wastes
incompatible with backfill, seal and
parel closures materials, container and
packaging materials, shipping container
maerials, or other wastes

Explosives and comgnessed gases -
Wastes containing explosives or
comnpessed gases

o
‘:..La
e
o>

PCR Waste — Wastes with
poivehlorinated biphenyl (PCB) not
aunthorized under an BPA POB waste
disposal anthorization,

2.3.37

Tenitable, corrosive, and reactive wastes
— wastes exhibiting the characteristic of
igmtability, corrosivity, oF reactivity
(EPA Hazardous Waste Nambers of
13601, D02 or DE03)

2338

Excluded Waste — TRU mixed wasie
that has ever been managed as high-
level waste and waste from tanks
specified in Permit Astachment € are
not accepiable at WIPP unless
specifically approved throngh a Class 3
permit modificasion.

Unconfirmed Waste ~ Any waste
coptainet that has isot been sulyject o
confirmation pursuand £0 Permit
Attachment €7 is not acceptable af
WIPP.

(b)(5)

(2
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Table 5. How Hanford Site Waste Analysis Will Meet the TSDF-WAC (3 Pages)

Permit Prohibited Waste (from Permit ®)5)
Condition | Condition 2.3.3, TSDFE-WAC)

2.33.10 Waste stream profiles — Any waste
container fom 2 wasle sfrean, which
has not been preceded by an
appropiiate, certified Wagste Stream
Profile Foon.

CH-TRU contact-handied transuranic

CH-WAC confaci-handied Waste Acceptance Criferia
EPA ULS. Environmental Protection Agency
PCB polychlorinated biphenyl

PMR permit modification reguest

YOU vodatile organic compound

WP Waste isolation Pilot Plant

2.3.6 WIPP CH-WAC Requirements

LA L B e

(b)(5)

AR R S G,

24 204.1.900 NMAC (INCORPORATING 40 CFR §270.42(C)(1)(1V)} REQUIRES
THE APPLICANT TO PROVIDE THE APPLICABLE INFORMATION
REQUIRED BY 40 CFR §3§ 270.13 THROUGH 270.22, 270.62, 270.63, AND
270.66

The regulatory crosswalk {see Table 6) describes those applicable portions of the WIPP Permit
that would be altered by this PMR. However, Sections 270,16 through 270.22, 270.62, 270.63,
and 270.66 of Title 40 of the CFR are not applicable to the WIPP. Consequently, they are not
listed in the regulatory crosswalk., Where applicable, repulatory citations in this modification
reference Title 20, Chapter 4, Part |, NMAC, revised October 1, 2003, incorporating 40 CFR
Parts 264 and 270,

2.5 20.4.1.9900 NMAC {(INCORPORATING 46 CFR §270.11<{1)) AND 40 CFR
270.31{K)} REQUIRES ANY PERSON SIGNING UNDER PARAGRAPH A
AND B MUST CERTIFY THE DOCUMENT IN ACCORDANCE WITH
20.4.1.900 NMAC

The transmurtal letter for this Class 3 PMR contains the signed certification statement in
accordance with Condition 1.9 of the Permit,
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Table 6. Regulatory Crosswalk (7 pages)
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Regulatory Regulatory Added or Clarified
Citation(s) Citation(s) Information
20.4.1.900 20.4.1.500 Description of
NMAC NMAC Requirement
. s s . ! Section of the WiPP - o
(incorporatin | (incorporatin Permit Application Yes No
# 40 CFR ¢ 40 CFR
Part 278) Part 264
§27LI3 Contents of Parl A permil application Alrachimem B Part A v
R A LR General facility description Alrachinent A ¥
$2HL YL $264.13(a) Chensieal and physical analvees Pars 2.3.1 v
Aftzochment €
2T E BNy B304 130 Prevetoprent and iraplementation of Part 23 L1 v
waste analysis plan Attachmem ¢
$264 136 Off-site waste amalysly roguiremsnts Part 1201 e
Ateachinon €
TG HBNSY §264.15¢a-B Glzneral iaspection regiramats Pat27 v
Altachraent E-in
§264.1%4 Contamer mapections Atachment BE-1h{ B} v
EXHIL23au ) 5264 632 Miscolinnoous noils inspections Astschment B b v
Adtzchment E-ib{ D
LR T Y Request for waiver from preparedness and | NA
PrOvENTEN fequireraenty of Parl 264 v
Subparr €
§RRLEAGNTY 26 Subpart D Contingency plut requirernents Part 2.12 e
Atrachino D
§264 .53 Contingency plan design and Part 2.12.4 v
haplementation Adeachraont I
§264.32 (u) & (o) Contingeney plas contont Antachment [2 v
$264.33 Contingency plan coples Pt 2,122 v
Adrzchrent I3
§204.54 Contingency plag amendnent Parg 2,123 v
Agtgchment 1
26433 Emergency coardinator Part 2124 v
Artnchment Dedal )
26454 Emergeacy provedures Ateachment D-1 v
IV EBHE Prescription of provedures, stiuclures oy Alrachinent A Ve
couipment for Part 2.1t
ST DU BYEL Prevestion of hazads i undoading Pary 211
operalions {e.g,. ramps and special v
Forkdifisd
S2HEIHPHEBND Bunetf or flood preventios fe.g., benns. Attachment Al-1o(1) v
wenches. and dikes) Part 211
270 AN Prevestion of conamination of water Part 211 v
supplies
XV EBHEH vy Mitigation of effects of equipment faibee | Pat 211 e
wndd power outages
§270.14b MBIV Prevestion of undue exposure of Part 2,11
pemsonnel (eg,, porsona! protective v
el b
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Table 6. Regulatory Crosswalk {7 pages)

Regulatory Regulatory Added or Clarified
Citation(s) Citation(s) Information
20.4.1.900 20.4.1.500 Description of
NMAC NMAC Requirement
. T . o : Section of the WIPP . <
{incorporatin | (incorporatin Permit Application Yes No
x n
g 40 CFR g 40 CFR
Part 276) Part 264)
270 LD MR v 264,601 Prevention of releases 10 the anmusphorns Part 2.11
27 2¥aD) Part 4.4 v
Adezchent [Fde
Atrzchimont G-la
264 Subparn O Preparedness and Prevention Part 2,10 v
26430 Presign and operstion of facihly Part 2.1 v
§264.32 Required squpmend Part 21008 Vs
Atexchinent [
26431 Testing and mamntenance of eguipment Parg 2.10.2 v
Adizchment BE-ia
§264.34 Acoess to communteation/alarm system Attachment E-fa v
Pt 2103
§264.33 Required alshe space Yarf 2.100.4 e
§204.37 Arrangerments with looal aushorities Anachmen D-dal?) v
§2T0. KD §264.17 (0} Frevention of accidenea] ignition or Yarf 2.9
reaction of ieniable, rsactive, or v
comypatibio wastes
FITR LT Truffic pattem, volrme, and conrols, for | Atachment Ad
exanpie:
Tdentifieation of 1 lanes
Tdentification af tufficstacking ey, i
appropriate v
Prescription of aceess road surface
Drescription of access road load-hearing
CupRoHy
{dentification of iraffic controls
STHL T 82641 %) Seismic stanchard apphicabilily and Agtachmeny (2-2.2
£ LENE annt o) roquirements Renewal App. Sep.
2000, 276,14 Contents 4
of Part B General
Reguireraents
S2HL MY LT HIE-) 3264151 Hi-venr Yloadplain standant Antachment Al-1e(1)
Fenewsd App. Sep.
HERL 270014 Componds v
of Pt B Geserul
Reguirerents
$270 b 204, 1640-¢) Personnel ralping progesn Part 2.8 v
Astgchment F
F2T0 1Y 13 264 Subpart O Closare snd post-closure plans Pat 6 & 7 v
Anachment G & H
X7 EBH IS ERGENRE Closure perlormance standard Alrachimen G-1a v
TR EBHIS: A204. 1124 dn Weitten contend of chosure plan Alrachinen 01 ¥
X7 EBH IS ER4. 1124 Amendment of closure pan Paiz 6.3 v
Artschmaent (- 164}
ST S 3261524y Mottfication of partial awd faal closure Adeachrent 528 ¥
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Table 6. Regulatory Crosswalk {7 pages)

Regulatory Regulatory Added or Clarified
Citation(s) Citation(s) Information
20.4.1.900 20.4.1.500 Descrinti f
NMAC NMAC R(?S(Zl‘i.p 10on ¢
(incorporatin | (incorporatin equirement Section f;;‘;ﬁé":: Yes No
g 40 CFR g 40 CFR
Part 276) Part 264)
A0 B 13} 2641120} Removal of wastes and Attachmen G-1e(2)
decontammation/dismantling of v
eesiprent
EraiiRE N kS §264.143 Thrne sliowed for closire Part 6.3 s
Artachment G-1d

270 Feh M 1% §264.114 Disposslfdeconianination Part 6.6 v
Astachment G-Tei)

270 14U ok RN Ceptification of closure Part 6.7 v
Aftachment {324

§270. 1413 Exhd 106 Survey plat Part 6.8 v
Attachmen G-2b

RN K] $264 147 Post-closure core and use of property Port 7.3 ¢
Ateachment H-12

ST BN Fr0dd 118 Post-chosure plan: supendmant of plap Part 7.5 e
Adeachraent H-1a {1}

EHL IR H) 264178 Closurefrontsiners Pot 6.9
Adrzchment Al-Th Vv
Arrachment (31

FITH BT S 26 B Environmentz| performance standard- Adtsckment A-d

miscetisneous unils Ateachiment -1 v
Attachmen G-14
AT EHBH IS 82640603 Post-closure care Fapg 7.3 ¢
Attachment (- {a(l}
ST FBH 14} 2ad 119 Post-closure notices Part 7.4 Ve
Atexchiment H-2
ETHL IR 5) §264.142 Closare cost esthnsie NA v
§264 143 Framncial avsurance A v
ETHE 1406 $264.144 Post-closure cost estinmle NA v
§264.145 Post-closure core Tingacia] assursnee WA v

SIHLEMRHLT) 264147 Eiability insumance MNA v

S0 LR 264 148150 Proof of Enunciad coverage MA v

FREURE G LD EE S Topographic map requiremnents Atrezchraent B2

¥ (vily, and () Map scale and date Past A
Map orientation Renewal App. Sep.

Eegul bounduries 2{“}99, 2?{}.1‘4 Contents
Troatment, storage, et disposal

operations

Ru-oaimn-off control systeims

Fire control facilities
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Regulatory
Citation(s)
20.4.1.900
NMAC
{incorporatin
¢ 40 CFR
Pare 270)

Regulatory
Citation(s)
20.4.1.500
NMAC
{incorporatin
g 46 CFR
Part 264)

Description of
Requirement

Added er Clarified
Information

Section of the WIPP
Permit Application

Yes

Mo

270 B M IR

§264.1800)

H¥Y-yvear Doodplain

Alschmen B2

Puart A

Renewal App. Sep.
TR, 2T A Contents
of Part B Ceneral
Requrrements

& X0 AT 1M

Surface waters

Agtachment B2

Fart A

Retiewsl App, Sep,
20, 27014 Contents
of Pare B General
Requiroments

§270. b 19Kiv)

Surrenading nd vse

Adrachment B2

Pat A

Fenewsd App. Sep.
HER, T4 Conreniy
of Port B Geperal
Reyniramens

§270. 1401 9)(%

Wine rose

Artschmont B2

Pat A

Renewsl App. Sep.
2088, 2HL 14 Contents
of Past B General
Requirements

ST LB 193 vii

§264.14¢h)

Avvess congrols

Attachment B2

Part A

RBenewsnl App. Sep.
HEW, 270 14 Contonds
of Puit B General
Requiremments

27 MY HIXD

Injection and withdrawal webls

Attawhrment B2

Part A

Renewal App. Sep.
2069, 270,14 Contents
of Part B Ceneral
Requiremenis

8270, [ 9HxI)

Dirsinnge on flood conrol barriens

Attachmen| B2

Pat A

Renewal Apo, Sep.
209, 270 14 Cortents
of Part B General
Requirements

§270. 4B IDHRD

Eocation of operational unis

Afrachment B2

Puatt A

Renewal App. Sep.
2HE, 2T 4 Conrenis
of Purt B General
Requireinends

(2
b
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Table 6. Regulatory Crosswalk {7 pages)

Regulatory Regulatory Added or Clarified
Citation(s) Citation(s) Information
20.4.1.900 20.4.1.500 Descrinti f
NMAC NMAC Rebemont
{(incorporatin | (incerporatin equirement ‘if:::::z f;;‘;ﬁéf: Yes No
g 40 CFR g 40 CFR
Part 276) Part 264)
A0 B 2 Cher Foderal laws Attachmen B
Wild and Seenio Rivers Act Renewal App. \S‘—’F-
Matonal Histone Pressrvation Act 2{\}99’ 2. 'Lj% Contents
. . of Puit B General
Endangered Species Act Requirements v
Cerstal Zone Mansgement Act
Fash amnd Whlde Coondination Act
Execulive Onders
EAHLES $264 Subpunt { Containers Part 3
Pat 4.3 v
Artachment Al
5264171 Combition of contiiners Pat 33 Vs
Atezchinent Al
§264.172 Compatibilify of waste with comtuiners Part 2.4 v
Attachinent Al
§264.17) Management of containers Pt 3.5 v
Attachment Al
$264.174 Inspeerions Yarf 3.7
Anzchmen| E-f e
Atrachment Al-le
B2 Ay F26d 175 Contaimment sysiems Pant 3.6 v
Autachent Al
AT 5 §264.1%6 Spcc%al reguiremants for ignitahie or Attachment Al-lg v
Teaslive wasie Permit Part 2.
$2HL IR0y 3264177 Special regeirements for incomparibic Agrachment Al-1g v
WHHES Pormi Part 2334
ExRd 175 Closme Part & v
Atachmen £
ST ES e 8264178 Adr entssion standads Fart 4.2 e
Attachment N
AIT2T 264 Subpant X Mizcellimeols ois Part 131
Atexchinent A2-1 v
Artnchment GE3T
[FRNAETEY) $264 61 Dretailed unit description Fart 4
Part 3 v
Astachment A2
Ateachraent L
F270. 230 §204.601 Hydeiogie, geologic. and meteorologic Fart 4
BEECREIARIEY Part 5 w4
Ateschinot A2
Attachment L

(2
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Table 6. Regulatory Crosswalk {7 pages)

Regulatory Regulatory Added or Clarified
Citation(s) Citation(s) Information
20.4.1.900 20.4.1.500 Descrinti f
NMAC NMAC Rebemont
{(incorporatin | (incerporatin equirement ‘if:::::z f;;‘;ﬁéf: Yes No
g 40 CFR g 40 CFR
Part 276) Part 264)
2T 2% 264,601 Paigntial eaposune paiways Past 4
Past 5
Adrzchrent AZ Vv
Ateschinot N
Attachment L
§2T02304 Premonstration of treatrmenl offectiveness [ Pard
Antachmen A7 v
Attachment N
8264602 Monitoring, anabyvals, spection. Part
respunse, eporting. and cormective action § prp s
Autachment A2 Ve
Ateschment B-§
Artnchment N
Adrzchraent I
§204.603 Post-¢losthie tare Attzchraen B v
Agtachmont Hi
264 Subpart B Manifost systom, recond Keeping, and Pepmit Pard |
epurting Permit Part 213 &
2.14 V4
Permit Part 4
Astachment ©
FA0300GKD} B304 730} Ciroasd-wader regords Part 1 ¥
264 Subpart F R.e_]casas Fromm sobid wasts management Pat 3 &7 v
s Artachment £52 & 1
26450 Applicability Pair 3 Ve
Attachment L.
§26d 91 Reguirad programs Artzchment L v
22h4 42 Ground-waler protection sandard Alrachment L ¥
Exh4 63 Hugnrdous constiluens Alrachment L v
264 94 Conoentration limms Pat 5 e
Anachmen L
§264.95 Poimt of compliance Part & e
Ateachinon L
§264 56 Compliance poriod Astnchmant L v
§264 57 Gf:m_n‘;ﬁ grontnd-witter momtoring Part § e
FEQUHPeTIenLS Adeachraent L
§264 98 Pretection moniioring program Part 5 v
Adrzchrent L
§264.99 CompHance monitoring program Bt 5 v
Agtachmant L
§264, 160 Corective aehon progrant Part 5 v
Artachment L

(2
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Regulatory Regulatory Added or Clarified
Citation(s) Citation(s) Information
20.4.1.900 20.4.1.500 Descrintion of
NMAC NMAC Requigement
. T . o : Section of the WIPP . <
{incorporatin | (incorporatin Permit Application Yes No
¢ 40 CFR g 40 CFR
Part 276) Part 264)
264,104 Corrective avtion for solid wasie Part 8
Rlanagenient fEpiTae Annchment [
264 Appendix IX Grounc-waler Monitoring List Part §
Attachment L




6

DRAFT REVISED 12/14/201 Waste olation Piiot Plant
Class 3 Pernud Modilication Request
S XX-2011

Atachment A. Table of Changes

This fable of changes identifles the proposed moditication to the Permit and provides an explanation for
the proposed change. The changes and additions 1o the Permit are in compliance with the New Mexico
Hazardous Waste Act and other applicable regulatory requirements.

Table of Changes
Class 3 Hazardous Waste Facility Permit Modification
Affected Permi Section Explanation of Changes
Pant 2, Table 2.3.3.8, Permit Condition 2.3.3.8, Excluded Waste, prohibits TRU mixed
Additionat Approved Waste | waste thal has ever been managed as high-level waste and wasle
Streams from tanks specified in Permit Attachment G {Table C-8) from being

accepted and disposed at the WIPP uniess approved through a Class
3 PMR. This Class 3 PMR lists the Hanford Site tanks containing
CH-TRU mixed waste and provides supporting process and origin of
waste Information and historical waste management administrative
controls o demonsirate that the waste from the sleven Hanford Site
tanks 10 be treated and packaged will meet the WIPP Waste
Acceptance Criteria and other WIPP requirements.

Attachment G, Table G-8, Parmit Tahie C-8 identifies waste lanks subjedt io exclusion, as
Waste Tanks Subject to referenced in Condition 2,.3.3.8. This Class 3 PME removes the
Exclusion steven Haniord Sis tanks ligted in Table C-8 so that they are no

longer exchuted from being accepted and disposed at WiPP,

Atitachment B. Proposed Revised Permit Text

The Permittees are proposing a modification to Part 2, General Facility Conditions, Table 2.3.3.8 ang
Attachment C, Waste Analysis Plan, Table C-8, presented below. This proposed moditication aliows for
the receipt, management and disposal of treated CH-TRU mixed waste from sieven Hanford Site S8Ts at
the WiPP Facility,

information and a sirkesut font for deleted information as follows:

Table 2.3.3.8 - ADDITIONAL APPROVED WASTE STREAMS
DATE CLASS 3 PERMIT

MODIFICATION REQUEST DESCRIPTION OF WASTE STREAM
APPROVED

Hanford Sita CH-TRU Mixed Waste from thie following
] ;

241-1:200 sedies SSTs (T-201, T-202, T-203, and T-204)
241-3-100 series 58T (T-104 T-110 and T-111)

2-30
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A-101 through A-106

©-201 though C-204

AN-101 through AN-107

8161 through 3-112

AP-101 through AP-108

SX-1071 through 8X-115

AW-1T1 through AW-108

SY-101 through SY-103

AX-1401 through AX-104

AY-101 through AY-102

TGP -Hreugh-1-204

8-101 through B-112

TX-101 through TX-118

B-201 through B-204

TY-101 through TY-106

8X-101 through BX-112

U-101 through U-112

8Y-101 through BY-112

U-201 through U204

C-101 through $0-112

| WM-103 through W-106

WA108 through 190
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1.0 Irfroduction

The U.8. Department of Energy {DOE} and Washington TRU Solutions, LLC (WTS8), collectively refarred
1o as the Parmittees, submit this Class 3 Permit Modification Reguest (PMR) for the Hazardous Waste
Facility Permit (HWFP) issued 1o the Wasle isolation Pilot Plant {WiIPP), ULS. Environmeantal Protection
Agency {EPA)Y Number NM4B20138088-TSDF.

The HWFP, issued October 27, 1885, by the New Mexico bnvironment Department (NMED), authorizes
the management, storage, and disposal of hazardous wasie mixed with contact-handled transuranic
{CH-TRU) waste. The purpose of the PMA is 1o make changes o the HWFF that would aliow the
management, storage, and disposal of CH-TRU mixed waste at the WIPP facility from eight (8) Harford
Site single-sheli tanks (88T) (241-B-200 series (B-201, B-202, 8-203, and B-204); and the 241-T-200
serieg {T-201, T-202, T-203, and T-204}1. The PMR is submilted pursuant to HWFP Condition |.B.1 and
20.4.1.900 New Mexico Administrative Code (NMAQC) (incorporating 40 Code of Federal Ragulations
{CFR) §270.42{(c)).

The DOE submitted a Class 2 PMR, Procedure for Consideration of Tank Waste, 1o NMED on

July 2, 2004, NMED approved the Class 2 PME with an effective date of November 1, 2004, io the
HWEFP, The HWFP now has a procedure for allowing the disposal of CH-TRU mixed waste that has ever
been managed as high-level waste by modifying text in HWFP Condition H.C.3.1 and Section B-1c, adding
Table {L.C.3.1 and Table B-9, and editing Table B8-1, ltem 12a of the WiPP HWF. The conditions
prohibit the Permitiees from accepting CH-TRU mixed waste thal has been managed as high-level waste
and waste from specific tanks identified in HWEFP Attachiment B, Table B-9, unless specifically approved
through a Class 3 PMR and incorporating such wastes in Table 1.C.21L Waste approved for disposal at
the WIFPFP through this Class 3 PMEB will also have to meet the requirements and criterta of the HWFEFP
including the Waste Analysis Plan. The management, storage, and disposal of Hanford CH-TRU mixed
wasie from the identified tanks will requirg changes o WIPP HWFP permit conditions in Module Il In
accordance with 20.4.1.800 NMAC {incorporating 40 COFR §270.42(c)(1)), the PMR proposes specific
changes to be made o the HWEFP and provides relevant information on the HWFP conditions affected,
This Class 3 PMR containg supporting technical information in compliance with the applicable information
required by 40 CFR 27013 through 270.22, 270.62, 270.63 and 270.66.

Waste from the eight Hanford SSTs discussed within this PMR[(E)(5)

(b)(5)
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(b)(5)

1.4 Hanford Contact-Handied Transuranic Mixed Waste

Waste from the eight Hanford SSTs discussed in this document [(P)(3)

(b)(5)

(b)(5)

(b)(5)

B

[(0)(5)

Under the

existing WIPP HWFP conditions, the Haniord CH-TRU waste sireams will be subject to precisely the

same pre-shipment analysis and testing as all of the wastes listed on the TWBIR. The wastes cannol be

shipped unless and until they are showrn 1o meet the current CH-WAC requirements.

(b)(5)

(b)(5)

1.2 Hanford Contact-Handied Transuranic Mixed Wasts Inventory

Table t provides the estimated waste volumes in the tanks andl(b)(S)

(b)(5)
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(b)5) ['he Waste Isolation Pilpt Plant Disposal Phase Final

Supplemental Envirprmental Impact Stafement, Summary (DOEEIS-0026-8-2, 1997) indigales that the

total CH-THU dispusal capacity at WIPP is 168,500 oubic meters. [°)5)

(b)(5)

Table 1. Hantord Tank Waste and Treated Waste Volumes

Estimated In-Tank (b}5)
Waste
Single-Shell Total
Tank {gatlons)
241-8-201 30,920
241-8-202 30,280
241-8-203 50,720
241-B-204 50,780
24411201 30.820
2411202 21,270
241-7-203 36,1480
241-1-204 37,580
TOTAL 268,560

* The wasts volumes presented are based on information contained in the Hanford Facility

BPangerous Waste Permit Application, Confast-Handied Transuranic Mied i&az@_l
igatment Packaging, and Storage Faclity (DOF/ORP-2003-22, Rev. 84). |(B)(5)

(b)(5)

1.3 Contents and Qrganization

This Class 3 PMP includes proposed changes o the existing WIPP HWFP, additions that are specHic 1o
Hanford CH-TRLU mixed tank waste, and justifications for the changes. The remaining sections of the
Ciass 3 PMR are organized as follows:

a) Section 2.9 provides an overview of the PMR and information required for d Class 3 PMR
pursaant to 20.4.1.800 NMAC {incorporating 40 CFR §270.42(c})

B Attachment A provides a Table of Changes and a discussion of the changes o be made to the
WIFP HWEP

o} Aftachment B contains the proposed modifications o the WIPP HWFP with the proposed
revisions marked

The technical analyses for the supporting information is presented in Appendices A, B, and C.
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3 2.0 Cverviaw of the Permit Modification Request (PMR)

This document contains one Class 3 PMR o the WIPP HWFP, Permit Number
NM48901300868-TSDF. This PMRE is being submilted by the DOE, Carlshad Field Office (CBFQO) and
4 WTS collectively referred to as the Permitiees, in accordance with the WIPP HWFP Condition LB.1
and 20.4.1.800 NMAC (incorporating 40 CFR 270.42). This Class 3 PMR is submitied based on

o  reguirements of the WIPP HWFF permit condition ILC.8.1. The PMR provides origin of waste

(R

el

Lh

7 information and other supporting information for the CH-TRU mixed waste from identified Hanford
& Site tanks to allow accepiance of the wasie at the WIPP facility. These changes do not reduce the
9 ability of the WIFP {acility to protect human health and the environment.

0 Modifications to the text of the WIPP HWFP will be identified using a double underline for added
g1 indormation and a strikesut font for deleted information and will be provided in Attachment B. The

1z following is information that is to be included in the Class 3 PMEB In accordance with 20.4.1.900 NMAC
13 {incorporating 40 CFR 270.42{c)).

4 241 20.4.1.900 NMAC {incorporating 40 CFR §270.420ci{13(1)) requires the applicant 1o describe

15 ihe exact change to be made o the permit condifions and supporting documents
14 referenced by the permi?

1+ This PMR contains proposed changes and supporting documeniation that are needed 1o allow Hanford
12 SHe CH-TRU mixed tank wasie to be accepted for disposal at the WIPP. Origin of wasie data are

1 provided with this PMR by the Permiltegs so NMED can approve the Class 3 PMR fo aliow slorage and
20 disposal of the Hanford CH-TRU mixed waste from the following Hanford Site 8STs:

23 »  241-B-200 series (B-201, B-202, B-203, and B-204}
2 o 241-T-200 sevies (T-201, T-202, T-208, and T-204).

2 [25) |
2 |[PX3) A description of the proposed changes 1o the WIPP HWFP is provided in the Table of Changes
=% i Attachment A 1o this PME, The exact wording of the proposed changes 1o the WIPP HWEP is included
26 in Attachment B of this PMR,

27 2.2 20.4.1.900 NMAC {incorporating 40 CFR §270.42(c}{1)(ii)} requires the applicant to identify
a8 that the modification is a Class 3 modification

2 The proposed modification is a Class 3 PMR in accordance with 20.4.1.900 NMAC (incorporating

30 40 CFR 270.42(¢). Preparation of the Class 3 PMR s based on reguirements of the WIPP HWFP permit
3 condition H.C. 3.1 The following descriptive material (Sections 2.2.1 through 2.2.8) is provided in suppori
32 of the PMA.
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2.2.17  History of Hanford Sie Tank Farms

The U.5. OB Manford Sie is located in southeast Washingion and was established in 1943 as part of
the nuciear weapons complex, formerly known as the Manhattan Project (Gephart 1998). Hanford was
responsible for producing plutonium, which required the establishment of nuclear fuel {abrication
operations, the construction and operation of nuclear reaciors, and the construction and operation of
chemical separations facilities o exiract plutonium from irradiated nuclear fuel and to subseguently purify
the plutenium product to meet weapons fabrication requirements. During these operations, liquid wastes
wers generated and stored in the Hanford waste tanks. Thers were 149 85Ts constructed between 1843
and 1864, and 28 double-shell tanks construcied between 1988 and 1888, The 8SS1s are over twerdy
yaars beyond thelr design life, have been declared unfit for use {Letter, 3.V, Moore, 2001}, and 87 are
known or suspected 10 have leaked wastes 1o the environment. Wastes were fransferred o and within
these waste lanks based on source, compalibility, and tank volume management considerations. Liquid
wasie transfers ameng the 88Ts were conducted primarily 10: stage liquid waste for processing
gvaporaiors, remove pumpable liguid waste {from tanks thal were suspecied to have leaked, or
accommodate receipt of newly generated wastes. No further waste was added to the Hanford Site 857s
after January 1981,

222 FHanford Site Operalors

DGE’s Office of River Protection is currently responsible for management of the Hanford fank farms and
to refrigve, treal, close, and store or dispose of Hanford's fank wastes. CH2M HILL Hanford Group, inc.,
is under contract with DOE o safely store the wastes, relriove the wasies, close the waste tanks, treal
cerialn wastes, dispose of low-activity wastes, and support the off-site disposition of freated wastes. DOE
has a ssparate contract with Bechte! National, Inc., 1o design and construct a tank waste treatment and
immaobilization plant.

2.2.2.1 Haniord Transuranic Tank Wasgte Managernent

The Hanford tank farms contain wasies from a variely of activities including: production of nuclear
products; spent nuclear fuel processing for piutonium recovery and punification; cladding removal;
decontamination; research and development; and uraniuom and radioisoiope recovery operations. The tank
wasies are radioactive mixed wastes (Le., radioactive wastes that are mixed with hazardous waste as
defined by RCRA}, however, as is evident by their diverse origins, some wastes are not high-leve! waste
by definition as they were not directly produced during the reprocessing of spent nuclear fuel nor were they
derived from such wasies. The radicactive component is classified as high-level waste, ransuranic wasie,

af low-level wasie.

The DOE established waste management rules that required the segregation of transuranic wastes from
high-level waste 1o the exient practical. #s predecessor agencies alse segregated wasies based on
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waste characleristics o faciltale treatment and disposal activities. In the Hanford tank farms, this
segregation was achieved by establishing separate, dedicated slorage tanks for cach waste type
{e.g., high-level, low level, and transuranic wastes), restricling the transier of wastes among tanks, and by
subiecting fank wastes 1o spectic administralive contrgls and degision-making processes. The

administrative controls associated with segregating the transuranic fank wasies remain in effect today.

Notwithstanding the physical segregation of waste by type, DOE arnd #is confractors managed all tank
wasies under the stringent standards for high-level waste in order to preciude the need to construct and
mainiain separate tank systems for interim storage of transuranic or other tank wastes. A single fank farm
managemeni protocol avoided the need o establish separate safely protocols for the management of
different tanks, depending on whether the wastes were high-level, ransuranic, or low-level
WHC-SD-WM-£8-386, 1896}, and assured that the most siringent protocols were applied 1o the waste
tanks. The adminisirative controls remain in effect through the current time.

Although DOE has managsd all tank wastes under the standards for HLW, DOE has not designated all

tank wastes as HLW. DOE has provided this information in environmental impact statements for the
Hanford Site:

“Tank wastes result from various processing activiies and may be either, high-level, transuranic,
fow-level, or hazardous chemical wastes.” (DOE/RL-88-13, Background Section)

“Waste must be managed, reated, stored, and disposed of differently according to the wasle
type, degree of risk posead o humans or the environment, and its source. Waste in the tank farm

system includes the following waste types.

The most dangerous radioactive waste is high-level waste, a by-product of reprocessing
spent nuclaar fuel. This waste requires radiation shielding, special handling techniques,
and when disposed of, special measures to isolate i from humans and the environmaent.

Transuranic waste is material contaminated with radioactive elements with atomic
numbers greater than uramnium. This waste does not require the same degree of isolation
as high-level waste, however, it canneot be disposed of in a near-surface facility,

The least dangercus radiocactive waste is low-level waste. R consists of all radicaciive
waste that is not high-level, fransuranic, spent nuclear fuel, or by-prodict material, and
may be disposed of in a near-surface faclity.

Low-activity waste consists of waste thal remains iollowing the process of separading as
much of the radicactivity as is practicable from high-level waste, When solidified, low-
activity waste may be disposed of as low-level waste in a near surface facility.
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Hazardous or dangerous waste is ignitable, corrosive, reactive, foxic, persistent in the
environrment, exhibits dangerous waste characteristics, or appears on special EPA lists.
The waste may causs or contribute to an increase in health hazards when improperly

treaied, stored, transgorted, disposed off, or gtherwise managsd.

Mixed waste is waste that is both hazardous or dangerous and radioactive.”
(DOEEIS-018%, August 1998, page S-3)

In 1988, following the preparation of the Final Environmental impact Statement, Disposal of Hantord
Defense Migh-L evel, Transuranic and Tank Waste (DOE/EIS-0113, 1987}, DOL lssued a Hecord of
Decision (53 FR 12449, 1988) on the proposed disposition of the tank wasias. DOE's Record of Decision
announced its decision to retrieve and treat high-level, ransuranic, and other fank wastes contained in the
double-shell tanks. The Record of Decislon also anncunced that wastes confained intha 88Ts, as well as
buried transuranic and other shte wastes, would be further studied and thelr treatment and disposal would
be the sublect of hinure National Environmental Policy Act analyses and decisions. Consistent with this
Record of Decislon, DOE initiated plans to construct the Hanford Waste Vitrification Plant, which would
have had the capacily 10 complete waste treatment of double-shell tank wastes.

in the sarly 1990's, DOE determined that # needed to develop and implement a stralegy to retrieve and
treat the tank wastes in both the single-shell and double-shell tank systems. This strategic change
required a signidficant increase in the tolal reatment capacity. The Hanford Waste Vitrification Plant was
delermined 1o be 100 small to support completion of the mission and was cancellad. A serles of technical
studies were undertaken in 1993 {o astablish g new path forward. A new plan emerged in 1885 10
constryuct a much larger viirlfication facility, with a prefreatment fagility 1o separate low-activity tank wastes
from high-activity tank wastes, The separate wasie streams would then go 10 large vitrification facilitles;
one to immobllize the fraction of the wastes commonly called low-activity waste, and ong to immobilize the
high-activity wasie fraction of the wasies, commaonly called the high-level wasts. This new treatment
complex was fo be constructed and begin operations in 1898, with the completion date of 2028 for the
refrigval and treatment mission (approximately 30 vears of operations).

During the planning timeframe of the early 1880's, DOE and its contractors conducted a senes of
additional studies 1o consider other waste reatment sirategies. One particular study, conducied in 1985
WHC-SD-WM-£8-331, 1898 and Letier 9552169, 18885}, focused on ddertifying 587s and double-shell
tanks comntaining ransuranic wasies. As an elemaent of that study, the lank historigs and inventories were
reviewed to identify whuch of the tanks confained transuranic wastes. Transuranic lank waste realment
strategies (WHC-SD-WM-ES-331, 1995) were developed using the emerging definitions from the WiPP
LWA, the draft CH-WAC, and an sarlier LS. Nuclear Regulatory Commission proposed rulemaking
asseciated with high-leve! wasts definitions.
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This same study identified an inifial population of nine single-sheil and double-ghell tanks that contain
transuranic wastes: tanks AW-103, AW-105, SY-102, T-110, T-111, T-201, T-202, T-203, and T-204. The
study also indicated that further characierization and development of tank process history would likely
establish that additional tanks contained fransuranic wastes. Subsequent io the 1895 analysis, the
Hanford Site has identified an additional four tanks (B-201, 8-202, B-203, and B-204) that contain CH-TRU

waste (RPP-13300, 2004).

in 1865, the DOE determined that alternative tank waste disposal strategies should be evaluated based on
the projecied cost difference between estimated disposal costs for the high-level wasie repository
{assumed to be Yucca Mourttain) and WIPP (Lelter 85-TWR-129, 1985}, Two follow-ont technical studies

were commissioned and issued.

The first was g decision document {Leller 9651784, 1996} recommending that the technical planning
baseline be modified to include blending of the transuranic tank wastes with high-level wasle feeds for
treatment and dispesal of that blended material in the national high-level waste repository, rather than
separately packaging it for disposal at the WIPF. The decision document was updated in 1996 o include
an alternatives evaluation appendix (WHC-8D-WM-ES-368, 1996). The second document
(WHOC-SD-WM-£8-386, 19906}, eslablished the technical teasibility of separately processing this
transuranic material for disposal at the WIPP,

Thers were several key assumplions upon which the recommendation o blend the transuranic wastes with
high-level waste feads for treaiment were mads, These were;
+« The high-level wasie vilrification sysiem had excass capacily 1o complete vitrification at no
significant incremential caplial or operating costs

+ Tha incremanial cost for immobilizing transuranic wastes using the high-level waste vitrification
systern would be minor relative 1o the total cost for the ireatment and disposal of the {ank wastes

« The vitrified transuranic waste would nead o be disposed of as remote-handled.

At the time the recommendation was developed, the process for addressing remote-handied transuranic
wastes was highly uncertain as was the DOE-wide capacily demand for remote-handled waste disposal at
WIPP. Accordingly, DOE concurred with the recommendation in August 1986 {Lelter 98-WDD-102, 1996)
and authgrized changes 1o the planning basis. However, DOE specifically precluded any changes io the
current waste management proceduras, thus requiring continued segregation of stored ransuranic wastes
frosm high-level waste.

(b)(5)

(b)(5)
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(b)(5)

In summary. the elght Hanford tanks identified in this PMR(B)(5)

(b)(5)

(bX5) Consistent with this, DOF considers it to be

environmentally responsible, appropriate, and cost-affective to package and dispose of the CH.TRU
wastes from these eight tanks at the WIPP (DOE/EIS-0189-5A4, 2063).

2.2.2.2 Hanford Tank Waste Management Baseling

(b)(5)

G | The HFFACO includes a
milestone (M-82-08) that required DOE 1o define the path for the remaining wastes (M-82-03.-02, 2008). In
Y2003, following the development of the Hanford Performance Management Flan {DOE/RL-2002-47,

2002}, the baseline was modified 10 include two additional tank waste reatment and dispozal paths. Firsi,

the Transuranic Mixed Waste Packaging Project was added for packaging both the contact-handied and
remote-handied fransuranic wastes. Second, a supplemental treatment based approach was added to
treat low-activity waste that could not be irealed in the Waste Treaiment and immobilization Plani, even

with enhancements that were added 10 increase its overall throughput. |(b)(5) |

(b)(5)

In order to achieve the commitment of treating the tank wastes for disposal by 2028, the baseline assumes
a three-path approach {0 waste treatment. Implementation of technologles supplementat to the Waste
Treatment and Immebilization Plant will reduce the burden on the Waste Treaiment and Immobilization
Plant and improve the speed with which risks 1o the environment are reduced. The three paths include the
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frgatment of high-activily wastes and a percentage of the low-activity wastes through the Wasie Treatment
and immobilization Plant, processing transuranic tank wastes for disposal at the WIPP, and supplemenial

treatment of low-activity wastes in paraliel with the Waste Treaiment and Immobilization Plant.

2.2.2.3 Hanford Site Legally Enforceable Milesiones

The HFFACO was signed on May 15, 1989, by the DOE, the EPA, and Wagshingion State Deparimery of
Ecclogy (89-19), 2003). The HFFACQ is a legally enforcsable agreement and gonsert order that
establishes a schedule and framework for the cleanup of the Hanlord Site. Specifically, the HFFACO
commits the BOE 10 achieve compliance with the Comprehensive Environmenial Response,
Compensation, and Liability Act (CERCLA} remedial action provisions and with the RCRA freatment,
storage, and disposal unit regulations and corrective action provisions, inciuding the Washington State
Dangerous Waste imiplementing regulations. To achleve compliance, the HFFACO (1) delines and ranks
RCRA and CERCLA cleanup commitments, (2) establishes responsibilities, {3} provides a basis for
budgeting, and {4) reflects a concerted goal of achieving full regulatory compliance and remediation, with
enforceable milestones, In an aggressive manner, Key tank farm milestones include:

«  M-062-08: Submiltal of Hanford Tank Waste Supplemental Treatmeni Technologies Raport,

Draft Manford Tank Waste Treatment Baseline, and Draifi Negotiations Agreement in Principle
{AIPY - 8/30/086 {proposed)

«  M-045-05: Complete retrieval of all remaining 887Ts - 9/80/2018

»  M-045-00: Compilete closure of all 887 farms ~ 9/30/2024

»  M-082-00: Compisie pretreatment processing and vitrification of Hanford high-level and

low-activily tank wasles — 12/31/2028.

A sornarstone for the treatment of tank wastes and compliance with HFFAGCO milestones is the Wagte
Treatment and Immobilization Plant, which is planned to go online in 2011, With the addition of handling
transurank wastes and supplemental treatment for low-activity waste external to the Waste Treaiment and
immobilization Plant, sufficient capacity can be in place 1o ireat the tank wastas by the HFFAGO milesione
date of 2028 (RPP-13878, 2003}, Implementing supplemental processing tallored to the characteristios of
the wastes 10 be treated will improve the rate of environmental risk reduction by removing wastes from
these older leak-prone 8578, such as those tanks that contain iransuranic wastes (RPP-13878, 2003:
DOE/RL-2002-47, 2002; and Letter CH2M-(303490, 2003).

(b)(5)
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2.23 Characterization of Hanford Transuranic Mixed Wasle

The 88T system wastes have been extensively characterized in accordance with the HFFACQO and were
characterized to implement Defense Nuclear Facilities Safely Board {DNSFB) Recommendation §3-5. On
Novemnber 15, 1999, the DNFEB issued a lelier sialing that sampling and characterization activities were
completed, closing Recommendation 83-5 {Letler, ... Conway, 1968}, The HFFACO Milestone M-44-00A
{Letter 02-EMD-162, 2002} was completed October 1, 2002, Closure of this milestone and DNFSE
Fecommendation 93-5 was a culmination of an extensive characterization effort that enabled the resclution

of impaortant national safety issues and allowed iank waste remediation planning 1o go forward.

2.2.2.1 Characterization of Waste and the Resource Conservation and Recovery Act

HEFACO Milestone M-44-00 (82-1C, 2003 and M-44-33-01, 1984) required the preparation of Tank
Characterization Reporis for the Hanford tank wasies, under BCRA. Those reporis were based on
process knowledge, prior characterization data, and validated empirical data acquired after May, 1988,
e.¢., laboratory analyses of tank waste samples. Miesione M-44-02 (89-10, 2003 and M-44-93-01, 1994)
required that Tank Waste Analysis Plans {TWAPs) and Tank Characterization Feports be submitted
annually to the Washington Siate Depariment of beology and EPA for approval, The TWAPs were
required io address safety, retrieval, pretreatment, and other processing needs. The TWAPs were also
required 1o identify sampling and analysis activities projescted for the following fiscal year,

TWAPs (WHC-8DWWM-PLN-101, 1468, WHC-8D-WM-PLN-120, 1998; and MNF.SD-WM-PLN-125 1997
are subject o specific quality control and quality assurance requiremenis set forth in the Tank Waste
Hemediation Systern Characlerization Program Qualily Assurance Frogram Flan
(WHC-SB-WM-QAPP-025, 1894). That plan required that the characterization program utilize EPA guality
assurance guidelines and mest the requiremients and standards of Washingion Administrative Code
Chapter 173-303, Dangerous Waste Begulations.

The Manford Analvlical Services Quality Assurance Hequirements Document (MASQARD}
{DOE/MI-96-98, 1808), establishes quality requiremenis in response 1o DOE Order 5700.6C. The
HASQARD is designed to meet the needs of tha DOE for maintaining a consistent level of quality for
sampling as well as field and laboratory analytical services provided by contractor and commercial field
and laboratory analytical operations. The HAZQARD is based on several BPA drivers inchuding SW-848
(EPA, 1986).

Characlerization determinations are made using analytical resulis from fank waste samples as well as
historical information about the tanks. The characterization of the 88T sysiem wastes and the analytical
data ware obtained and analyred consigtent with RCRA requirements and provides information regarding
the BCRA characteristics of the wastes. The characterization dala for the eight 88T addrassaed in this
document is from the Hanford Site Tank Waste information Network System (TWINS) database
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{hiip/wins ool govitwins himl. Current waste characterization information is provided from the

TWiNES-generated Auto Tark Characterization Reporis that contain a description of the characterization of
the wastes in the Hanford tanks addressing the physical, chemical, and radiclogical properties of the
wastes. The current dafa provide a regulatory and scientific basis 1o be used in the identification of
characteristic waste codes for eventual disposition of these wasts streams at the WIPP in accordance with
the WiPP HWFP. Confirmatory waste sampling and analysis (RPP-20268, 2004} of the packaged wasies
will be conducted 1o verfy aeceptable knowledge as set forth In the WIPP HWFP,

2.2.3.2 Origin of Waste

The initial mission at the Hanford She was to separate plutonium from spent nuclear fue! elements. The
first process used to separais plutonium from spent nuclear fusl elemants consisted of a series of chemical
dissolution and precipitation processes known as the Bismuth Phosphate process

{DOE/GRP-2004-01, 2004) that is fully described in Appendix A, The Bismuth Phosphate process was
used from 1945 through 1856, Various process operations, including spent nuclear fuel reprocessing,
were carried out in four facilities in separate parnts of the Hanford Site. These facilities were the 221.B
Plant and the 224-B Buillding and the 221-T Plani and the 224-T Building.

The Bismuth Phosphatle process generated five distinet waste types that wers transferred 1o the 88Ts, as
showr in Figure 1. These five waste types are commonly called (1) coaling removal wastes, {(2) meial
wastes, (3} first decontaminalion cvcle wastes, (4) second decontamination cycle wastes, and (5) 224
wastes. The first four of these waste ypes {i.e, soaling removal waste, meial waste, first decontamination
cycle waste, and second deconiamination gycle waste) were generaied in the 221-B and 221-7 Plants.
The 224 wastes were generated from plutonium processing activities conductad in the 224-B and

224-T Buildings. The chemicals used and the major chemical reactions that occurred in the Bismuth
Phosphate process are described below and in Appendix A {DOEL/ORP-2004-01, 2004},

The balch nature of the Bismuth Phosphate process provides very sharp demarcation points between
process steps, which enable clear distinctions 1o be made regarding whether or not these steps involved
spent nuclear fuel reprocessing. During each batch operation, process chemicals were added 1o
selectively dissolve andfor precipitate specific chemical compounds. Then hquids and solids were
separated from each other. Following the imitial liquidsssolids separations, the sollds were rinsed and
separated from the rinse liquids in several distinct operations prior to the solids entering the next baich
operation step. This provided a clear basis for delermining, for example, that any ligids produced directly
during the reprocessing of spent nuciear fuel were thoroughly washed from the plulonium product
precyxtate during the metals digsolution balch process operation before that plutonium precipitale was
transferred o the next baich operation, first cycle decordamnination, as is discussed below, The
combination of the ¢lear demarcation puints between process operations and the fank farm management
pratocols that maintainad certain waste streams separate from others adds confidence to BOE's
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dotarmination that the waste sirsams discussed in this document are CH-TRLU wastes. The Bismuth

Phosphats process steps are deseribed in more detail below,

The spent nuclear fuel slemenis that were processed in the 221-B and 221-T Plants consisied of uranium
metal coated with an aluminum-siticon alloy. The aluminum-silicon alloy coating (sometimes referred 1o as
hull or cladding) was separated from the spent fusl! by chemical dissclution using sodium hydroxide and

sodium nitrate. Sodium hydroxide and sodium nitrate were used to dissolve the aluminum-siticon coating

because these chemicals do not dissolve the uranium metal](P)(5)
(b)5)

(b)}3) The highly caustic dissolved coating material {designated as CW) was

separated from the uranium metal and then used to freat the first decontamination cycle wasles where the
CW excess sodium hydroxide neutralized the first decontamination oycle waste's acidity. These combined
waste streams were ransierred 1o 55Ts designated for their storage.

(b)(5)

|(b)(5) [The Nuciear Waste Policy Act of 1882 (42 115C 10101) defines spent nuclear

fuel as “...fuel that has been withdrawn from a nuclear reactor following Irradiation, the constituent

elements of which have not been separated by reprocessing.” |(b)(5) |
®)(5) - 1

G POE's reatment of coating waste as non-HLW is

consisient with the U8, Nuclear Regulatory Commission (formerly the Atomic Energy Commussion), which

stated that “radicactive hulls {i.e., cladding) and other irradiated and contaminated fue! structural hardware”
wers not “encompassed by the Appendix | definition” of high-level waste (88 FR 12342, 1893).

Following coating removal, the uranium meatal was dissolved in nitric acid to separate the spent nuclear fuel
into its constituent elements of fission products, uranium, pldonium, and other transwranic elements. The

[©)5) I
|(b)(5) | Water and suifuric acid were

added to the dissolved spent nuclear fusl to ensure the uranium and long-lived fission products remained
in solution as sulfate compounds during the subsequent plutonium precipitation step

{DOE/ORP-2004-01, 2004) (see Appendix A). Bismuth nitrale and phosphoric acid were then added (o
form bismuth phosphate and phdonium phosphate precipitates {i.e., solids}. The heavier bismuth
phosphate precipiate caused the pluionium phosphate precipifate {o settle. The original process flow
sheet shows the wranium and approximately 90 percent of the long-lived fission producis such as cesium-
137 and strontium-80 remained in solution. The bismuth phosphate and plutonium phosphate precipitates
were separated from the uranium and long-lived fission producis by centrifuging the mixture.
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Figure 1. Bismuth Phosphate Process
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The bismuth phosphate and plutonium phosphate precipitates were washed and re-centrifuged three times
to remove any waste liquids and soluble fission produets that may have been entrained in the precipitate.
in addition 1o a small fraction (Iess than 10 percent) of strontium-20, short-lived fission products such as
zrconium-95, niobium-88, and cerlum-144 werg co-precipitated with the bismuih phosphate and plutonium
phosphate (DOR/ORP-2004-01, 2004}, These short-lived fission producis, with hall-lives of less than ong
year, rapidly decayed during storage. The washed plutonium precipiate solids were segreqated for
additional processing.

The waste solution, from the above processing step, included uranium suliate, approximatetly 890 percent of
the long-lived fission products, and precipitale wash solutions. These were combined and neutralized
using sodium hydroxide and sodium carbonate. The combined, neutralized wastes were kKnown
collectively as metal wastes {designated as MW waste). The metal wastes contained the highly
radioactive fission products and uranium that were separated from the spent fuel during reprocessing
(DOE/ORP-2004-01, 2004), [P)5)

(bX5) The metal wastes were transferred

to & set of B87Ts that were different than the set of 8873 that received other waste types from the Bismuth
Fhosphate process. The fanks that received metal wastes are not under consideration for disposal at the
WIPP,

Following the separation of the melal wasies and washing of the bismuth phosphate and plutonium
phosphate precipiates, reprocessing of the spent nuclear fuel has been completed. The bismuth
phosphate and plitonium phosphate preciphiates are a plutonium product that underwent further
processing steps 1o purify the plutonium {DOER/ORP-2004-01, 2004) {see Appendix A}

The bismuth phosphate and plutonium phosphate precipitales were then dissolved in nitnic acid solution
o form pluionium nitrate in solulion. The plulonium nitrate solution was then processed through two
succassive and similar deconiamination cycles 1o separaie the short half-lHe fission producis such as
zirconium-85, niobium-95, and cerium-144, in the first decontamunation cyole, the pluionium nitrate
solution was oxitized via the addition of sodium bismuthate and sodium dichromate. Sodium bismuthaie,
phosphoric acid, zirconium nitrate, and cerlum nifrale were added 16 precipifate bismuth phosphate and
the phosphate insoluble fission products, primarily stroniium-90, cerium-144, Zirgconium-85, and
riobium-95. The bismuth phosphate and fission product precipitate (sofids) were centrifuged 10 separate
themn from the plutoniam which remained in solution. The bismuth phosphate and fission products
pracipitate were dissolved using nlric acid and hydrogen peroxide and then transferred 10 waste
collection tank 15-8 {fank number 15-8 for second decontamination cycle waste] within the 221-B or
221-T Plants,
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The plutonium solution was then reacted with bismuth sub-nitrate and phosphoric acid io produce bismuth
phosphate and plutonium phosphate precipitates. The bismuth phosphate and plutonium phosphate
precipitates were separated from the liguid by cenbrifugation. The bismuth phosphate and plutonium
phosphate precipiiates were washed with waler and centrifuged three times 10 separate enfrained liguid.
The liguids collected from centrifuging and washing the bismuth phosphate and plutenium phosphate
precipitates were also Iransiarred 1o waste coliection tank 15-8 (fank number 15-9 for segond
decontamination cycle waste) within the 221-B or 221-T Plants.

After washing. the bismuth phosphate and plutenium phosphate precipitates were then dissolved in nitric
acid forming plutonium nitrate and bismuth nitrate in solution. This solution was then transferred to the
second decortamination cycle where the first decontamination steps {except for zirconium nitrate and
cerium nitrate addiions) were repeated o further purify the plutonium product. Al the end of the second
decomntamination cycle, the plutonium nitrate and bismuth nitrate solution was transferred 1o the 224-B or
224-1 Building for additional purification and concentration of the plutonium product.

The waste solutions collected in tank 15-8 ware known as the first decontamination cycle wastes
{designated as 10 waste). As previously staled, the CW was combined with the 1C wastes o neulralize
the acidic 1C wastes. The neutralized, combined 1C / CW wastles were ransferred 10 a specHic set of
887s. The waste solutions collected in tank 15.9 were known as the second decontamination cycle
wasiss {designated as 2C waste). The 2C wastes were neuiralized by addition of sodium hydroxide
solution and fransferred to a specific set of 88Ts. The short-lived fission products {L.e., cesium-144,
zirconium-95 and nicbium-95) coliected in the 10 and 20 wasles have undergone radionuclide decay and

are no longer detectable in these wasles,

The plutonium soltion from the 221-B 7 221-T Plants was transferred 1o the 224-B 7/ 224-7 Building 1o
ramove the bismuth phosphate and residual fission products {DOE/ORP-2004-01 2004} (see Appendix A}
The plutonium nitrate was oxidized with sodium bismuthate to ensure plutonium would remain in solution,
Phosphoric acid was added o precipitate bismuth phosphate along with residual zirconium-85 and
niobium-95 fission products, which were then separated by centrifugation from the plutonium in solution,
The bismiuth phosphale and fission product precipitates were dissolved in nitric acid and collected as part
of the 224 wasle.

Hydrogen Huoride and lanthanum ammonium nitrate were added o the oxidized plutonium solution 1o
precyxtate lanthanum fluoride along with the remaining fission products {e.q., cerium-144}, leaving
piutorsum in solution. The lanthanum fluoride and fission products precipiiates were separaled by
centrifugation from the plutonium in soiution. The lanthanum fueride and fission producis precipitates
were dissolved in nitric acid and sodium dichromate and processed in the 224 Building to recover
phutoniim.

16
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The plutordum solution was then reduced by addition of oxalic acid and nifric geid. Hydrogen flueride and
lanthanum ammonium nitrate were added 1o the reduced plutorium solution to precipitate lanthanum
fluoride along with plutonium flucride, which were centrifuged and washed with nitric acid followad by

centrifugation. The liquid and wash solutions were collected as part of the 224 waste.

The lanthanum flucride and plutonium fluoride precipitates were reacied with potassium hydroxide to
produce lanthanum hydroxide and plutonium hydroxide sofids. The lanthanum hydroxide and plutonium
hydroxide solids were washed with potassium hydroxide and cenirifuged (o remove entrained Hquids, The
separated hquids were collected as part of the 224 waste.

The lanthanum hydroxide and plutonium hydroxide solids were dissolved in nitrie acid to produce a
plutonium nitrate and lanthanum nitrate solution. Al of the 224 waste solutions were collected together
and neutralized with sodium hydroxide solution before fransfer 1o a dedicated set of 58Ts.

The 1C/ CW, 20 and 224 wastes are derived from freating the plutonium product separated from the
spent nuclear fuel. The Nuclear Waste Policy Act of 1882 defines tugh-level waste as:
(A} the highly radioactive material resuliing from the reprocessing of spent nuclear fuel, including

fouid waste produced directly in reprocessing and any solid material derived from such liquid
waste that contains fission products in sufficient concenirations

{B) other highly radioactive material that the NRC, consistent with existing laws, determines by rule
requires permanent isclation.

(b)(5)

As previously stated, specific 887s received the 10/ CW, 2C and 224-wasie types. This Class 3 PMR
addresses the 224-waste type only. The tanks that received the 224-waste type are discussed In further
detail in the section that follows,

Z224-Wasie (Tanks 241-B-201 through 241-B-204 and 241-7-201 through 241-T-204)

The 224 wasies originated from plutonium purification and concentration activities that were conducted in
the 224-B and 224-T Buildings at the Manford Site (RPP-13300, 2004) (see Appendix 8).|(b)(5)
[(b)(5) |
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The 224-8 and 224-7 Buildings received plutonium nitrate solution that was separated from spent nuclear
fuel as part of processing activities conducied in the 221-8 and 221-7 Plants. Wastes from the 224-B
Building were discharged to tanks 241-B-201 through 241-8-204 from Octaber 1948 through September
19582, Wastes from the 224-T Building were discharged 1o tanks 241-T-201 through 241-T-204 from

October 1948 through May 1952,

Tanks 241-B-201, 241-B-202, 241-B-203, and 241-B-204 also received wastes from an off-gas scrubber in
the system and decordarnination of process equipment following completion of the Bismuth Phosphate
Frocess activities in the 221-B Plant and 224-8 Building. Specifically, from July 18582 through March 1953,
all equipment within the 221-B Plant and the 224-8B Building was flushed with nitric acid and other
chemicals to remove plutonium and fission producis. The equipment cleaning solution was processed

through the normal process equipment routes to recover plutonium (RPP-13300, 2004). [(bX5)

5 |

(b)(5)

(b)(5)

(b)(5)

in 1687, the Nuclear Regulatory Commission concusred in the classification of some low-activity waste

stored in some of the Hanford Site tanks (Letier, C. J. Paperiello, 1997). [(P)X5)

(b)(5)

As previously noted, process records were reviewed to determing the cireurnstances and processses that
generated the wastes siored in the subject 8871s {241-8-201 through 241-B-204 and 241-7-201 through
241-1-2041. Through that process, # was delermined thal these wastes are not: high-level wasis, wastes
that the Secretary of Energy has datermined, with the concurrence of the BEPA Administrator, do not need
the degree of isclation required by the disposal regulations; or wastes that the Nuclear Reguiatory
Commission has approved for disposal on a case-specific basis in accordance with Part 81 of Title 10,
Code of Faderal Hegulations (BOE/GRP-2004-G1 2004).

All of the CH-TREU fank wastes will be de-watered and packaged to meet the CH—W&C,l(b)(S)
(b)5)
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(b)(5)

2.24 Waske Packaging and Characlerization Planning

Extensive evalughon of the waste records and documentation has been performed to validate the
acceptability of the wastes under the CH-WAC. |n addition to the internal evaluations periormed, external
review of the daia was conducted. “Acceptable knowledge” records including the origin of waste reporis,
waste characterization data, and analytical records were provided to the WIPP Centralized
Characterization Program {(CCP) subject matier expert for the Acceptable Knowledge program at the
WP, Unon compieting the review of the waste data, CCP concluded that the wastes will meet the
CH-WAC and will be acceptable at the WIPP {-mail, K. Peters, 2003).

(b)(5)

(bX5) The Manford Site CH-TRU mixed waste reaiment and packaging system process is

described in detall in Appendix C of this PR,

(b)(5)

(b)(5)
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(b)(5)

(b)(5)

As has been noted, the transuranic waste tanks have historically been managed as part of a larger group
of 148 85Ts at Hanford, Alhough these 149 887%s contain diverse wastes, the tanks were identified as a
single unit for RCRA permiting purposes. Because of this, waste codes for every waste type stored, of
that may be stored in the 88Ts are shown as applicable to all of the tanks as noted in the S8T Part A,
Forre 2 {DOE/RL-88-21, 2003). The RCRA waste codes applied to the Hanford radicactive storage tanks
containing CH-TRU wastes include those permitied for the WIPR (RPP-20268, 2004), except for

characteristic waste codes D001, D002, D003, and D041, Hanford Site personnet will|(L)(5)

(b)(5)

(bX5) |“fable 3 presents the list of hazardous waste codes that are anticipated 1o be

applicable 10 the trealed (dried) waste form.

225 Acceplability of Wasle Pursuant g the WIPP Waste Acceplance Criteria

Table 4 isis the wastes prohibited for storage, management and disposal at the WIPP fagility. This
information has been taken from HWFEP Condition 11.G.3 {Trealment, Storage, and Disposal Facllity

[TSDF] WAC) of the Hwrp_[(P)5)

(b)(5)
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Table 3. CH-TRU Mixed Wasta Treatment and Packaging System Dried Waste Designation

Characteristic Wasie Numbers listaed Waste Numbers
D604 Doos D066 Don7 OOt FoQ2 FOO3
0o08 2009 2010 Do Fa04 Fao5
Deig DOoig D022 Do28
Do2g D030 2033 D034
DG35 0038 D038 Do3e
D040 00438

Source: Mandord Facility Dangerous Waste Permit Application, Gontact-Handied Transuranic Mixed Waste Treatment,
Packaging, and Storage Facility (DOEORP-2003-22, Rev. 0A}

* Washington State speciio codes (WTO1, WTDE. WP, and WPDR) that ars appiied at the fime the waste is profiled do not
rendey the waste Unacceptable in accordance with the CH-WAC.
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Table 4. How Hanford Site Waste Analysis Will Meet the TSDF-WAC {2 Pages)

HWFP
L ondition

Prohibited Waste (from HWFP
Condition {L.C.3, TSDF-WAQC)

©)5)

C.3a

Liguids - liguid waste is nol accepiable at
WIPP. Waste shall contain as liltle
residual liquid as is reasonably achievable
by pouring, pumping and/or aspiraling,
and internal containers shall conlain less
than 1 inch of 2.5 centimeters of liguid in
the botiom of the contalner. Tatal residual
tiguid in any payloat container {g.4., 55-
galon drum, standard waste box, stc.)
may not exceed 1 percent volume of that
cortaingr,

hC.3.b

Pyrophoric materials - Non-radionuclide
nyrophoric materiale, such as elemental
potassium

G230

MNon-mixed hazardous wasles -
Hazardous wastes not occurting as
co-portaminants with TRU wastes (hon-
rnixad hazardous wasiss)

C.3.4d

Chemical incompatibility - Wastes
incompatible with backiill, seal and panel

closures malerials, container and
packaging materials, shipping container
materals, or other wastes

LC3e

Explosives and compressed gases -
Wastas containing explosives of
compressed gases

.C.a4

PCE Wasie - Wasies with polychionnated
biphenyl {POB) not authorized under an
EFA PCB waste disposal authorization.

HC.3.g

ignitable, corrosive, and reaclive wastes -
wasias exhibiting the characteristic of
ignitability, corrosivity, or reactivity (EPA
Hazardous Waste Numbers of D00,
302, or DOG3)

IRy}

Hermote-handisd transuranic waste —
Hemote-handied (RMH) TRU mixed waste
fwaste with a surface dose rate of 200
millirem per hour or greater).

fLE.3

Excluded Waste - TRU mixed wasts that
has sver been managed as high-level
waste and waste from tanks specified in
Permit Atachment B are not accepiable at
WIPF urdess specifically approved
through a Class 3 permif modification.

.C.3.]

Headspace gas sampling and analysis -
Any waste container that does not have
VOO concentration values reported for the
headspacea.
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Table 4. How Hanford Site Waste Analysis Will Meat the TSDEWAC {2 Pages)

HWFP Prohibited Waste (from HWFP (b)}3)
Condition Condition ILC.3, TSOF-WAC)

HG.3kK Radiographic/visual examination - Any
waste container which has not undergone
aither radiographic or visual examination.

{ESRCR! Waste stream profiles - Any waste
corntainer from a wasie stream which has
not been preceded by an appropriate,
certified Waste Stream Profile Form.

CH-TRU contact-handled iransuranic

CHANAG contact-handled Waste Acceptance Criteria
FPA LS. Enwironmeantal Protection Agency
HWEP Hazardous Waste Facility Permit

POE polychiorinated biphanyl

PR permit mogification request

VOO volatile organic compound

WIPP Wasie Isolation Plot Plant

228 WIPP CH-WAC Beauirements

(b)(5)

23 20:4.1.900 NMAC (incorporating 40 CFR §270.42(c)(1)(ii)) requires the applicant to explain

why the modification is needed

The WIPP HW¥P permit condition IL.C.3.i prohibiis acceptance of CH-TRU mixed waste from tanks that
has ever been managed as high-level waste or from specific tanks identified in Table B-9 of the HWFP

unless approved for disposal through a Class 3 PMR. The eight Hanford Site tanks|(b)(5)

[(0)(5) |and are listed in Table B-g. [P}

(b)(5)




o]

A da e

H}

3]
Iz
I3

DRAFT REVISED 02/16/2005 Waste isolation Pilot Plant
Class 3 Permit Modification Reguest
{18-XX-2005

(b)(5)

2.4 20.4.1.900 NMAC (incorperating 40 CFR §270.42(c){(1)(v}) requires the applicant to provide
1he applicable information reguired by 40 CFR §% 270.13 through 270,22 270,62 270.63,
and 270.66

The reguiatory crosswalk (see Table 5) describes those applicable portions of the WIPP HWEFP that
wouild be altered by this PMR. However, Sections 270.18 through 270.22, 270.62, 270.63 and 270.6€ of
Title 40 of the CFR are not applicable io the WIPP. Consequently, they are not listed in the regulalory
crosswalk. Where applicable, regulatory cifations in this modification reference Tille 20, Chapter 4,

Part 1, NMAC, revised October 1, 2003, incorporating 40 CFR Parts 264 and 27C.

2.5 20.4.1.900 NMAC {incorporating 40 CFR §270.11(d} and 40 CFR 270.30(k}} requires any

persan signing under paragraph a and b must certify the document in accordance with
20.4.1.900 NMAC

The transmittal letier for this Class 3 PMR contains the signed ceriification statement in accordance with
Condition LF of the HWFP,
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Table 5. Regulatory Crosswalk (5 pages)

(8- XX-2008

Regulatory Rogulatory
Citationis) Citation{s) Addad ot Clarified Information
20.4.1.900 NMAC 28.4.1.500 NMAC Seetion of the
{incorporaling 40 {inoorporating 40 Bascription of Heguirement HWFE or Permit Yes No
CFR Part 270} CFR Part 264} Appilication
827048 Contents of Part A permil application Attachmeant O,
Part A ¥
§270. 1414} General facility description Altactiment A
9[
SE70. 140502} 264, 13a) Chemical ang physical analyses Aftachmeni B
¥
8270.34{bH3) §284.13{0) Deveiopment and implementation of Module |
wasie analysis plan Altachment B v
8284 13{6) Off-site waste analysis requiraments Module H
Atachment B v
270,144} §e64.14{a-¢} Baecurily procadures and equipment Attachment C
v
§270.14(03(5) $264 15{a-4} General inspection requirements Atachmend D
¥
$264.974 Coniainer inspectionz Attachment I v
2646802 Miscel inis i }
§270.23(2)(2) §264.60 iscelianscus units ingoections Attachmert D ,
Request for walver from
5 1ABNE preparedness and prevention
§ ®ie) raquirements of Part 264 Subnant © NA v
§270,14(01(7) 264 Sublitle T Contingency Plan requirements Attachment F v
: ; .
§26451 Gontingency plan deeign and Attachment F v
£264.52 (a) & io-h Confingeney plan content Altachment F ¥
§264 53 Contingency plan coples Atiachment F ¥
§264.54 Cantingensy plan amendment Attachment F v
8284 BS Emergency coordinator Attachment E ¥
§264.56 Emergency procadures Agachment F v
§270.14(618) Desoription of prlac@dures, ‘structufas of Attachment E v
squipment for:
e Prevention of hazards In unloading
§270.14{5)(8) operations (e.¢., ramps and special Altachmernt £ v
i forkifis)
3270140 Bunoff or flood prevention (a.q., berms,
it trenchas, and dikes) Attachment & v
§270.14{b () Prevention of contamination of water
{iii} supplies Aftachment £ »
§270.14008) bitigation of effacts of equipment fafire
{iV} and power ouisaes Aftachment £ '
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Table 8. Regulatory Crosswalk {5 pages)

Regulato Regudato
C?tgatiﬁn{g C??ation(g Added or Clarified Information
20.4.1.900 NMAC 2004.1.500 NMACG Section ol the
{incorporating 40 {incorparating 40 Description of Reguirement HWFP or Permit Yes No
CFR Pant 270} CFH Part 264} Application
- . Frevention of undue axposure of
§270.14(0)(8) personnst (g.4., personal protective Attachment £ ¥
(v} sauinment]
Modude 8l
§270.14{bHE) §a64.6801 Prevention of releases 1o the Modt?ée ] v
iy atmasphere Aflachment M2
§270.23{ai(Z} Adtachment N
264 2] searadh
64 Subpant C reparedness and prevention Attachiment E ,
. . sl
§264.31 Design and operation of Reility Attachment £ .
§264 32 Required equipment Aftachment £
Attachment F v
§264.32 Testing and maintenance of eguipment Attachmert D
vy
§264.34 Actess 1o communicationyalarm system Altachment E
¥
8264.35 Heauired aisle space Aftachmenm E
J
§264.57 Arrangernents with local authoritiss Attachment F
v
Frevention of sccidental ignition or
§270.140)9) §264.17{a-¢) reaction of igritable, reactive, of Attachment £
incompatible waste v
Traffic pattem, volume and contrals, for
aexample:
dentification of fum lanes, identification
of lraffic/siacking
. fnes, ¥ approprate
§Z7214{BHI0) Description of access read surface Atlachment G v
{escrdption of access road load-
bearing capacity
identification of traffic controls
J270. 140310 204 18{(a Seismie standard applicatility and Part B, Rev. 6
and {ii} requirements Chapter B v
270 14Hbk 11
; {Eiiwé) o §284.18(0) 100-year fogdplain standard Part B, Fev. 8
; Chapter B
¥
§264.18(ch Othar location standards Part 8, Fev. B
Chapter B
v
27014 £264.16(a-9) Personnel fraining program Adtachment H
vy
8270 14{bY13H 264 Subhpart G Closure and post-clogure plans Aftachment 1 &
v
ZEO 41 264,111 : 1f
SZF0 141 H g8 Closure performance slandard Attashrment |
s

o]
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Table 8. Regulatory Crosswalk {5 pages)

(8- XX-2008

Regulato Regudato
C?tgatiﬁn{g C??ation(g Added or Clarified Information
20.4.1.900 NMAC 2004.1.500 NMACG Section ol the
{incorporating 40 {incorparating 40 Description of Reguirement HWFP or Permit Yes No
CFR Pant 270} CFH Part 264} Application
270 14(bH13 264.112{a Written congent of siosure plan
§ R 8 {0} ) wer Attachment |
¥
Z70 1413 204, 112003 A } f o ;
{E7O 401 826 {t} mendment of clogire plan Attachment | v
2701415 §264. 31241 Natification of partis! and final closure Attachment | v
870 14{bY1H 32604.112{8) Ramoval of wasies and
gecontamination/dismanting of Attachment | v
agLipment
§270.1HbH13) §264.118 Time allowad for clozure Attachment | v
2701441 264.114 i #el tarninak
g (HH13) g ISposdrdecontamnabon Attachment | e
ZEO 41 264,11 Hinnl f clessy
SZF0 141 H g8 ] Certification of closure Attashrment | v
§270.14bH13 8264116 Survey plat Attachrment | v
270.14{06H13 264,117 Pt bs| f 4
§ DH13) § ust-clostre care and Use of property Attachmont | <
§270.14(b}13) £264.118 Post-closure plan; amendment of plan Attachment | v
2701461013 264,17 osura/containg
5 {3133 § & Closura/oontainers Attachment | y
G270 14bH13) §264.601 Environmental performance standards-
Misceliansous unlls Attachment | ¥
70,14 . Post-ch
270141 §264.603 ost-closure carg Atiachment | .
8270 146114 §264.119 Post-clogure notices Atiachment J
e
SR70.14{b¥15) §864.142 Closure cost sstimate NA v
§264.143 Financia! assurance NA v
{270 14{BH1E) §284.144 Post-closure cost estimate NA v
32604.145 Poat-closure care inancial assurance NA v
§E70 44BN §264.147 Liabifity insurance NA
¥
LZEOREH AR §264.143-150 Proot of Bnancial coverage MNA
v
A Topographic map requirements,
§270.14(0}19)0). Map scale and date. Map Attschment O
i S vrisntation, Legal boundaries, Part A '
beify, and () Bidicings i Part B, Rev. 6
Treatmen, siorage, and disposal Chapter B, E
aperations, Run-onfrun-off control ’
sysiems. Fire control facilities

[
-
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Table 8. Regulatory Crosswalk {5 pages)

Regulatory
Citation{s}
20.4.1.900 NMAC
{incorporating 40

Begudatory
Citation(s}
2004.1.500 NMACG
{incorparating 46

Bescription of Reqguirement

Added or Ciarified Information

Section of the
HWFP or Permit Yes | No

CFR Pant 270} CFR Part 264} Application
Attachment O
270.14{0H19)ii} 264.18{0) 100-year floadplain Part A 4
§ {03191} § {b} year phal Pan B, Fov. 6
Chapter B E
Attachment O
270140} 19} r : Part A
5270140190 Surface waters Part B, Fev. § v
Chapter B E
Attachmernd O
270.14(0j 19V Surrounding land use Part A
§ (o} 193] ing PartB Pov. B v
Chapter B E
Attachment O
2701401 19)v) Wind rose Part A
52701419V PartB, Rev. 6 v
Chapter B &
Attachment G
270,140} 18 Ml 284.14{0 Access controls Part A
§276.14(0)(19){) §284.14(t) partt Ry 6 v
Chanter 8 BEF
Attachmernt O
§27014DK18¥ix) injoction and withdrawal wells Part A v
Pant i, Rev. &
Chapter B EF
. Pant B, Fev. 0
S270.14{0H19)xi} Drainage on Hood control Darriers Chapter B, £, ¥ v
fart B, fev.
§270.14(0)(1 9)d) Location of oparalional units e y
DOther faderal laws;
Wild and Stenic Fivers Aot v
National Historic Pfese_r\fatioﬂ Act
$270.14bH20) Endangered Species Act Parts, Rev. B
Goasial Zone Management Acl Chapter K
Fish and Wildlife Coordination Act
Exeutive Orders
264 Subipart |
8270145 § Hop Cortainers Atachment M1 v
§264.171 Condition of containers Adtachment M1 v
v Sl . -
§264.172 Compatbilly of waste with containers Attmchment M1 .
§264.173 Managemeant of containers Altachmaent M1
§264.174 Inspections Llacment &
§E70.15{a) §264 175 Cordairenant systems Attachummnt b1 v
. Spachal requiremenis Tor igniiable or Aftachment E
§270.13{0) §284.176 reactive waste Parmit Maduls 1I v
Special requirements for Altachment £
G015 §264.177 Incompatible wastes Permit Module Il v
§en4.17a Closure Altachmaent | v
Attachment &
§270.15(e) §264.179 Air emission standards N y
- ‘ , Modide IV,
§270.23 $264 Subpan X Miseelianecus units Alzchrent k2 v
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Table 8. Regulatory Crosswalk {5 pages)

Regulato Regudato
C?tgatiﬁn{g C??ation(g Added or Clarified Information
20.4.1.900 NMAC 2004.1.500 NMACG Section ol the
{incorporating 40 {incorparating 40 Description of Reguirement HWFP or Permit Yes No
CFR Pant 270} CFH Part 264} Application
Maodide Y,
§270.23(a) §264.601 Detailed unit deseription e .
i Hydrologic, geclogic. and meteorologic Permit Module IV
§270.2300 §264.601 assessments Attachrment M2 <
Permit Module iV
270,230 264 601
§ e § Potential exposure pathways Atachmant Mz ¥
Aftachmerd N
Demonstration of freatment Parmit Module IV
§R70.23(d) effectivensss Aitachment a2 e
Attachment N
Monitoring, analysis, inspection, Parmit Modula 1V
§264.602 Response, reporting, and corective Aftaghment M2 v
action Attachment N
264, Atlach 1
§264.603 Post-ciostre cane Aéei:char?;g: Ji 4
Permit Moduie |
4 i - Parmit Module
§264 Subpart B Manifest sg:;&géirs;g;d Keaping, Parmit Module 1V v
Aftachment B

At
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Attachment A, Table of Changes

This table of changes identifies the propesed modification to the HWFP and provides an explanation for
the proposed change. The changes and additions 1o the HWFP are In compliance with the New Mexico
Hazardous Waste Act and other applicable regulatory reguirements,

Fable of Changes
Class 3 Hazardous Waste Pacility Permit Modification
Alferted HWEP Section Explanation of Changes
Tabie 1.C.33 WIPP permit condition 11.C.3.1. Exgluded waste, prohibits TRU mixed

waste thal has ever been managed as high-level waste and waste
from tanks specifisd in HWFP Attachment B (Table B-3) from being
accepted and disposed at the WIPP unless approved through a Class
3 PMB. This GClass 3 PMHR lists the Hanford Site fanks containing
GH-TRU mixed waste and provides suppeorting process and origin of
waste Information 1o demonstrate that the waste from the eight
Hantord Siie tanks 1o be {reated and packaged will meet the WiPP
Waste Acceplance Griteria and other WIPP requiremeants.

Attachment B. Proposed Revised HWFP Text

The Parmittees are proposing a modification 1o Module |, General Facifity Conditions, Table 1.C.3.i and
Attachment B, Wasie Analysis Plan, Table B-3, presented below. This proposed modification allows for
the receipt, management and disposal of CH-TRU mixed waste from eight Hanford Site 88Ts at the
WIPP Facility.

Modiications to the fext of the WIPP HWFP will be identified using a double underling for added

information and a sirkeosut ford for delsted information as follows:

Table 11.C.3.i — Additional Approved Waste Streams

Date Class 3 Permit
Modification Heguest Description of Waste Stream
Approved

3n
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TABLE B-8
WASTE TANKS SUBJECT TO EXCLUSH

A-101 through A-108

$-201 though ©-204

AN-101 through AN-107

5-101 through 8-112

AP-101 thwough AP-108

BX-101 through SX-115

AW through AW-108

SY-101 through SY-103

AX-101 through AX-104

T-101 through 1-112

AY-101 through AY-102

2 i-Hraugh-1-204

8-101 through B-112

TX-101 through TX-118

B.20%-through-8.204

TY-101 through TY-108

BX-101 through BX-112

U101 through (1112

8Y-101 through BY-112

U-201 through U-204

G-101 through C-112

- W-103 through WM-1D6

WH-108 through 190

31
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APPENDIX &A™

BASIS FOH DESIGNATING CERTAIN HANFORD SINGLE-SHELL TANK WASTE RESULTING FROM
THE BISMUTH-PHOSPHATE PROCESS AS TRANSURANIC WASTE
DOE/ORP-2004-01, Rev. 0
February 2004

38 Pages {including covershest)

*(The TRU concentrations in this report, DOE/ORP-2604-01, ditfer from the values that are reporled
in RPP-13300, KPP-16129, and RPP-13873 (Appendices 8.1, B-2 and B3, respectively). The
difference in TRU concenirations reported in BOE/ORP.-2004-01 resulied from application of a
scaling factor template that has subsequently been revised.)
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APPENDIX B
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RPP-13300, Rev. 1
December 2004

178 Pages {including covershest)
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1.0 irtroduction

The U5, Departiment of Energy (DOE} and Waestinghouse TRU Solutions, 1LLC, collectivaly referred i as
e Permittees, submit this Class 3 Permit Modification Request (PMR) for the Hazardous Waste Facillty
Parmit (HMWFP) issued o the Waste [solation Pilot Plant (WIPP), U.S, Environmental Protection Agency
{EPA) Number NM4800138088-T8DF.

The HWFP, issusd October 27, 1888, by the New Mexico Environment Department (NMED), authorizes
the management, storage, and disposal of contact-handied fransuranic (CH-TRU) waste. The purposs of
the PMR is to make changes 0 the HWFP thal would allow the management, storage, and disposal of
CH-TRU mixed waste at the WIPP facility from 11 Hanford Site single-shell tanks (8387 [241-8B-200
series {B-201, B-202, B8-203, and B-204); 241-T-200 series (T-201, T-202, T-208, ang T-204), and the
T-100 series tanks (241-T-104, 241-T-110, and 241-T-111}]. The PMR is submited pursuant to HWFP
Condition 1.8.1 and 20 .4.1.800 New Mexico Adminisirative Code (NMAC) {incorporating 40 Code of
Faderal Regulations (CFR) 8270.42{(ch).

The DOE submitted 2 Class 2 PMR, Procedure R Consideration of Tank Waste, to NMED on

Jedy 2, 2004, NMED approved the Class 2 PMR with an effective dale of November 1, 2084, to the
HWFR, The HWFP now has a protedure for allowing the disposal of ransuranic mixed wasie from fanks
that have ever been managed as high-level waste by madifving text in Parmit Condition 1L.C.3.1 and
Section B-1c, adding Table 11.0.3. and Table B-8, and editing Table B6-1, ltem 12a of the WIPP HWFP,
The conditions prohibit the Pammiltees of the WIPP faddiity from aocepting fransuranic mixed waste from
taerks that has been managed as high-level waste and waste from specific tanks identified in Permit
Attachment B, Table B9, unless specifically approved through a Class 3 permit modification and
insorporating such wasies in Table H.C.3.L Waste approved {or disposal at the WIPP as a result of the
Clase 3 PMR will meet the requirerments and criteria of the Confact-Handled Transuranic Waste
Acceptance Criteria (CH-WAL) for the Waste Isolation Pifot Plant (DOTANIPR-02-3122, 2004),

The manzgement, storage, and disposal of Hanford CH-TRU mixed waste from the ideniified fanks will
requlire changes io WIPP HWFP permit conditions in Module §i. In accordance with 20.4.1,800 NMAC
{nporporating 40 OFR §270.42(c){11}, the permit madification will propose specific changes 1o be made o
e permit and provides relevant information on the permit conditions affeciad. This Class 3 PMR
containg supporting technical information In compliance with the requirements of 20.4,1.500 NMAC
{incorporating 40 CFR §§ 270.14(a) and 270.42(c}).

Source, special nuclear and by-product materials, as defined in the Alomic Energy Act (AEA) of 1984, are
reguiated ot DOE facililies exclusively by DOE acling pursuant (o iis AEA authorily, These materials are
not subject o requiation by the New Mexico Hazardous Waste Act of 1878, the federal Resoume
Conservation and Recovery Act of 1876 {RORAL or any other relevant provision of law.
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Wheare information regarding prosessing, packaging, managemeni, and disposal of the radicactive
sowrce, byproduct matenal andfor special nuclear components of mixed waste (as defined by the Atomic
Enargy Act of 1854, as amended) has been incorporated into this parmit modification, # i not
incorporated for the purpose of regulating the radistion hazards of such components under the authority
of this permit modification, but is only presented for general iInformation In support of the requested permit

modification.

1.t Hanford Contact-Handled Transuranic Mixed Waste

Waste from the 11 Hanford SSTs discussad i this zﬁocum@nt'(b)(S) |

(b)(5) |

(0)5)

(b)(5)

Under the axisting WiPP HWEP conditions, the Hanford transuranic wasts sfreams will be sublect fo
precisely the same pre-shipment analysis and testing as all of the wastes listed on the TWBIR. The
wastes cannpt be shipped uniess and until they are shown 10 mest all of the current CH-WAC

requiremerts. [(D)(5)

(b)(5)

Wk
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1.2 Hanford Contast-Handied Transuranic Mived Waste Inventory

Table 1 providss the estimated waste volumes in the tanks and'(b)(5)

(b)(5)

(b)}3) The Waste Isofation Piot Flant Disposal Phass Final

Suppiemental Environmental Impact Statement, Summary {DOE/EIS-0028-8-2, 1897 indicates that the

total CH-TRU disposal capacity at WiPP is 168 500 cubic meters. [(P)(3)

(b)(5)

13 Cortents and Organization

This Class 3 PMR includes proposed changes 10 the existing WIPP MWFEP additions that are specific i
HManford CH-TRU mixed lank wasle, and justifications for the changes. The remaining sections of the
Clags 3 PMR are organized as {oliows:

ay Saction 2.0 provides an overview of the PMR and information reguired for s Class 3 PMIR
pursuant to 20.4.1. 900 NMAC {incorporating 40 CFR §270.42(c))

by Attachment A provides a Table of Changes and a discussion of the changes o be made o the
WIPH HWFP

s} Aftachmaent B conlaing the proposed modifications 1o the WIPF HWEP with the proposed
revisions markeq

d} The technical analyses for the sunporting information is presented in Appendices A, B, and €.

20 Cverview of the Permit Modification Request (PMER)

This document containg one Glass 3 PMR io the WIPP HWFP, Permit Number
NM4BO0139088-TSDF. This PMR is being submitted by the DOE, Carisbad Fleld Office (CBFO) and
Washington TRU Solutions, LLG, coliectively referred o as the Fermiltees, In aecordance with the
WIPR HWFP Condition LE.1 and 20.4.1.808 NMAL (incorporating 40 CFR 270,421 This Class 3
PR is submitted based on requirements of the WIPE HWEP permit condiion 1634, The PMR
providas origin of waste information and other supporting information for the CH-TRU mixad waste
from identified Hanford Site tanks to allow acceptance of the waste at the WAPP facllity. Thess
changes do not reduce the ability of the WIPE faciilty (o orotect human health and the snvironment,
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Table 1. Hanford Tank Waste and Treated Waste Volumes
Estimated In-Tank Waste [(P)(0)
e
Tank {gailons)

2418201 30,920

244-8-202 30,280

24715203 SUT20

241-B-204 BOTED

244120 36,820

24%-7.202 21270

2411208 36.180

2417204 27 580

Z41-T-110 380,080

2417141 442 340

241-T-104 322700

TOTAL 1,413,832
* The waste volumes presested are based on information presented in the Hanford Escifity
Dangerous Waste (RORA Part B) Permi# Appfication for the Contachk-Mandied Transuranic
Miivad Waste Trealmant, Backaging, snd Storans Faclity.
(b)(5)
Modifications 1o the iexd of the WIPP FWFP will be ideniified using a double underline for added

information and a sigkeeut font for deleted information and will be provided in Attachment 8. The

following s information that is to be included in the Class 3 PMR in accordance with 20.4.1.860 NMAC
{incorporaling 40 CFR 270.42{00

2.1 20.4.1.9060 NMAC {incorporating 46 OFR 8270 42{c M1 requires the anplicant to describe
the sxact change to be made fo the permit conditions and supoorting documeants

referenced by the permil,

This PMR containsg proposed changss and supporting documentation that are needed fo aliow Hanford
Site CH-TRU mixed tank waste 1 be accepted for disposal at the WIPE. Origin of waste dats are
provided with this PMR by the Permitlees so NMED can approve ih&e Class 3 PMR to allow storage,
characterization, and disposal of the Hanford CH-TRLU mixed waste from the following Hanford Site 88Ts:

e Z244DB-200 series 88T (B-201, B-202, B-203, and B-204)
o 2417200 seres B8Ts (T-201, T-202, T-203, and T-204)
s 2817100 series 88Ts {T-104, T-110 ard T-111)
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[(0)(5) A description of the
propoesed changes o the WIPP HWFP s provided In {he Table of Changss in Altachment A to this PMR,
The exact wording of the proposed changes to the WIPP HWFP s included in Atlachment B of this PMR.

2.2 20.4.1.900 NMAC fncorporaling 40 CFR §270.42(¢301 11 requires the applicant fo identify
that the modification Is a Class 3 modification

The proposed modification s a Class 3 PMR in accordance with 20.4.1.900 NMAC (incorpurating 40 CFR
270.42{c)). Preparation of the Class 8 PMR s based on requirements of the WIFP HAWFP permit
condition 1.0 .34, The following descriptive material {Sections 2 2.1 through 2 2.5) is providedin support
of the PMR.

221 History of Manford Site Tank Farms

The 1.5 DOE Manford Site is located in southeast Washington and was established in 1942 ag part of
the nucizar weapons complax, formerly known as the Manhatian Project (Gephart, 19981 Hanford was
raspongible for producing plutonium, which required the estabiishment of nuclear fue! fabrication
oparations, the construction and operation of nuclear reactors, and the construction and operation of
chemical separations faclities 1o exiract phitonium from Irradiated nuclear fuel and to subsequently purify
the plutonium product to meet weapons fabrication requirements. During these operations, wastes wers
gengraled and stored in the Hanford waste tanks. There were 148 387Ts constructed betwean 1943 and
16684, and 28 double-shell tanks constructed between 1368 and 1988, The B5Ts are over twenty years
beyond their design iife, have been deciared unfit for use (Letter, 8.V Moore, 2001), and 87 ars known or
suspecied 1o have lpaked wastes to the environment. Wastes were transferred to and within these wasie
tanks based on gource, compatibifity, and tank volume managemerst considerations,

222 Hanford Sits Operators

Since 1843, Hanford tank wasts facililes have been operated by four govaemment agencies and ning
prime fank farm contractors. The Hantord Site was originally designed, constructed, and operated under
the Manhattan Engineer District of the U8, Army through it prime confract with the £ 1. DuPont
Company. The Alomic Energy Commission, the Energy Research and Development Administration, and
finatly DOE succesded the Manhattan Engineer Districtin tirn. DuPont, Genersl Electrie, isocham,
AHantic Richfield, Rockwell, Weastinghouse, Fiuor Daniel, Lockhesd Martin, and CH2ZM HILL Hanford
Group, inc, have collectivaly managed tank farm operations at Manford from 1843 through 2004,

DOE's Office of River ProtecHon is currently responsiblie for management of the Hanford tank farms and
1o redrigve, reat, close, and store or dispose of Handord's tank wastes, CH2M HILL is under confract with
DO to safely store the wastes, refrieve the wastes, close the waste tanks, raatl certain wasles, dispose
of lowe-activity wastes, and support the off-site disposition of reated wastes. DOE has a separate

Ly
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coniract with Bechie! Nationsl, e, to design and consbruc! @ tank waste treatment ang immobiiization
phart,

2.2.2.4 Hanford Transuranic Tank Waste Management

The Hanford tenk farms contain wasies from 2 variely of activifies including Tuel processing; pludonium
recovary and purification; cladding removal; facility decontaminalion; iaboratory research and analysis, and
uranium and radicisolope recovery operations, The fank wastes are radinactive mixed wasies {.e.,
radioactive wastes that are mixed with RURA conirolied consiituents), however, as is svident by their
diverse origing, some wastes are not high-level wasie by definition as they were not directly produced
during the reprocessing of spent nuclear fuel nor were they derived from such wasltes, The radicactive
component is classified as high-level waste, fransuranic waslte, or low-level wasle,

The DOE established waste management roles that required the segregation of ranswranic wastes from
high-eve! waste to the exlent practical {e.g., DOE Order 5820.24, which was lafer superseded by

OOE Order 4351}, Hs predecessor agencies also sagragated wasies based on waste characlerislics io
facilitate reatment and disposal activities. I the Hanford tank farms, this segregation was achieved by
astablishing separate, dedicated siorage tanks for each waste fype, restricling the transfer of wastes
ameng fanks, and by sublecting tank wastes fo specific administrative conlrols and decision-making
processes. Regardless of classification, however, DOE and s contraciors managed sl tank wastes under
the stringent standards for high-level waste in order 10 preclude the need to construct and maintain
separate tank sysiems for interim storage of ransuranic or other tank wastes, A singie tark famm
managemant protoce! avoided the need 1o establish separate safely protocols or the management of
diffgrent tanks, depending on whether the wastes werg high-level, ransuranic, or low-level
(WHC-SDWWM-ES.388, 1886, The administrative conlrols associated wilh segregating the transwranic
tank wastes remain in effect through the current time,

in 1888, following the preparation of the Final Environmental Impact Statement, Disposal of Hanford
Oefense Migh-devel, Transuranfc and Tark Waste (DOFIEIS-0113, 1887), DOE issuad a Record of
Decision (B3 FR 12448, 1888} on the proposed disposition of the fank wastes. DOE's Record of Decision
asnnounced s decision o retrieve and freal high-level, ransuranic, and other fank wasies contained in the
double-shell fanks, The Record of Decision also announced thal waslss confained in the S57s, as well as
miried ransuranic and oiher site wastas, would be further studied and thelr trastiment and disposal would
be the subject of future National Environmental Policy Act analyses and decisions, Consistent with this
Record of Decision, DOE initiated plans o construct the Hanford Waste Vitrification Plant, which would
have had the capacity to complele waste treatment of double-shell tank wastes.

inthe early 1880's, DOFE determined that i needed {o develop and impleament a strategy to refrieve and
traat the tank wasles in both the single-shell and Joulkle-shell tank systems. This strategic change

el
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raquired a sigadficant increase in the total reatment capacity. The Manford Waste Vitrification Plant was
deterrnined (o be 106 small to support completion of the mission and was cancelied. A serles of technical
studies were underiaken in 18483 1o establish a new path forward, A new plan emerged in 1885 o
consiruct a much larger vitrification faciity, with a pretreatiment facility to separate low-activity tank wastes
from high-activity tank wastes. The separale wasle streams would then 9o 1o large vitrification faciities;
gne fg mmobiize the fraction of the wastes commonly called owactivity waste, and one 1o immobillze the
High-activity waste fraction of the wasies, commonly called the high-level wasie. This new treatment
complax was {6 be constructed and begin operations in 1998, with the completion date of 2028 for the

refrieval and treatment mission (approximately 30 years of operations).

Guring the planning timeframe of the early 1880's, DOE and iis coniraciors conducied a serles of
addiional studies o consider other waste realment siralegies. One parlicular study, conducted in 1985
GVHC.SDAVBMES.331, 1986 and Lefter B552168, 1888), focused on identifying 38Ts and doubla-shell
tanks containing ransuranic wastes. As an element of that study, the tank histories and inveniories were
reviewad o identify which of the tanks coniained ransuranic wastes, Transuranic fank waste freatment
strategies (AHC-SD-WREE-331, 1685) ware developed using the emerging definitions from the WIPP
LWA, the draft CH-WAC, and an earlier U 3, Nuclear Regulatory Commission proposed rulemaking
associated with high-level wasle definifions.

This same study identified an inltlal population of tanks that contain transuranic wastes. The study also
indicated thatl further characterization and development of {ank process history would likely establish that
atditional tanks contained ransuranie wastes.,

in 1885, the DOE determined that alternabive tank waste disposat strategies should be ovaluaied based on
the prolected cost difference bebwesn eslimalad disposal cosls for the high-level waste repository
{assumed fo be Yuoess Mountain} and WIFP {Latler 85-TWR-128, 1888}, Two follow-on tfechnical studies

wera commissioned and issusd.

The first was a decision document {Lelter 8651784, 1398) recommending that the technical planning
paseline be modified to include blending of the transuranic tank wastes with high-leve! waste feads for
treatment and disposal of that blended maderial in the national high-lavel waste repository, rather than
separalely packaging # Tor disposal at the WIPP. The decision document was updated in 1936 (o include
an affernatives evaluation appendix (WHC-SD-WM-ES-268, 1888}, The second document
(AHC-SD-WM-ES-386, 1998) established the lechnical feasibility of separalely processing this transuranie
material Tor digposat at the WIPP,

There were several key assumptions upon which the recommaendation to blend the iransuranic wastes with
high-tevel waste feeds for treatment were made. These wera!
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+« The high-level wasle vifrification system had excess capacity to complete vitrification at ne
significant incremental capital or operating costs.

¢ The incremental cost for inmohilizing fransuranic wastes using the high-level waste vitrification
system would be minor relative 1o the total cost for the treatment and disposal of the tank wastes,

»  The vilrifled ransuranic waste would need 1o be disposed of as remute-handied.

At the time the recommendation was developad, the process for addressing remote-handiad ransuranic
wastes was highly uncertain ag was the DOE-wide capacity demand for ramote-handiad waste disposal at
WIFP. Accordingly, DOE concurred with the recommendation in August 1986 (Lelter 88-WDE-102, 1996
and authorized changes to the planning basis. However, DOE specifically preciuded any changes o the
current waste management procedures, thus reguiring continued segregation of stored transuranic wastes
from high-level waste. As a consequence of the assumptions discussed above, the Hanford tank wasie
fransuranic tank waste streams were not included in the TWEIR

(b)(5)

®)(5)

(b)(5)

Consigtend with this, DUE considers B o be environmentally responsible, appropriste, and
custeffective to package and dispose of the fransuranic wastes from these 11 tanks at the
WAPP (DODATIS-0188-8A4, 20031
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2.2.2.2 Henford Tank Waste Management Eageling
(b)5)
{b)(5) |E he HFFACO includes a milestone (M-62-08) that required DOE fo defing the path for the

remaining wastes (M-82-03-02, 2003). In FY2003, following the developmaent of the Hanford Performancs
Management Plan (DOE/RL-2002-47, 2007}, the bassline was modified ¢ include two addilional tank
waste reatmant and disposal paths. First, the Transuranic Mixed Waste Packaging Project was added for
packaging both the contact-handied and remole-handled transuranic wastes. Seoond, 3 supplements!
treatmerd based asproach was added o treal low-activity wasts that could not be reated in the Waste
Treatment and immobilization Plant, even with enhancements that were added {o norease its overall
throughput|(B)(5)

(b)(5)

in order fo achieve the commiiment of reating the tank wastes for disposal by 2028, the baseline assumes
a three-path approgch 6 wasts reatment. Implementation of technoingies supplemental to the Waste
Treatment and immobilization Plant will reduce the burden on the Waste Treadment and immobllization
Flant and improve the speed with which risks to the environment are reduced. The three paths include the
treatment of high-activity wastes and a percentage of the low~activity wastes through the Waste Treatment
and Immobilization Plant, procassing fransuranic tank wastes for disposal at the WIPP, and supplemental
treatmant of low-activily wastes in paraiiel with the Wastes Treatmernt and Immohilization Plant.

2223 U8 DOE Hanford Site Legally Enforceable Milestones

The HFFACO was signed on May 15, 1888, by the DOE, the EPA, and Washington State Depantment of
Ecology {(88-10, 2003). The HFFACO s & legally enforceable agreement and consent order that
establishes a schedule and framework for the cleanup of the Hanford Site. Specifically, the HFFACO
commits the DOE {e achieve compliance with the Comprefiensive Environmental Response,
Compansation, and Liatdlify Act {CERCLA) remadial action provisions and with the RORA treaiment,
sforage, and disposal unit reguiations and sorrective action provisions, including the Washington State
Dangerous Waste implamenting regulations. To achieve compliance, the HFFACO (1) defines and ranks
RORA grid CERCLUA cleanup commitments, (4} establishes responsibilities, {3) provides 2 basis for
hudgeting, and (4} reflects a concerted goal of achieving full requlatory compliance and remediation, with
enforceable miestones, in an agoressive manner. Key tank farm milagtonas hclude

+  M-062-08. Submiltat of Hanford Tank Waste Supplemental Treatment Technologies Report,

Draft Hanford Tank Waste Treaiment Baseling, and Draft Negotiations Agreement in Principle
{A1F) - BI30/06 {proposed)

«  M-045-08: Complste retrieval of all remaining S871s - 9/30/2018
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e M-045-00 Complete dosure of all S8BT farms - §/30/2024
+  MN-082-00: Complete pretreatmernt processing and vitrification of Manford high-level and
oweactivily fank wastes — 12/31/2028

A cornerstone for the realment of lank wastes and complance with HFFACO milestones is the Waste
Treatment and Immobiiization Plant, which is planned o go online in 2011, With the addiion of handiing
transuranic wastes and supplemental treatment for low-activity waste exdemal 1o the Waste Treatment and
immobllization Plant, sufficient capacity can be in piacs (0 freal the tank wasies by the HFFALQ milestone
date of 2028 (RPP-13678, 2003}, Implementing supplementat processing tallored o the characteristios of
the wastes 0 be freated will improve the rate of environmental risk redugtion by removing wasles fom
these older leak-prone 88Ts, such a¢ those tanks that contain fransuranic wastes (RPP-13678, 2003,
DOERL-2002-47, 2002; and Lelter CH2M-0303400, 2003},

(b)(5)

223 Characlerization of HManford Transuranic Mixed Waste

The 8ST systern wasies have besn extensively characterized n accordance with the HFFACQ and were
characterized o implement Defense Nudlear Facilities Safaty Board (DNSFB) Recommendation 83-5. On
November 15, 1893, the DNFSE issusd a lefler stating that sampiing and characierizalion aclivities were
compieted, closing Recommaeriation 83-5 {Lefler, 7. Conway, 1988}, The HFFACO Milestone M-44.00A
{Lstter 02-EMD182, 2002) was completed Oolober 1, 2002, Closure of this milesione and DNFSB
Recommendation 83-8 was 2 culmination of an extensive characterization effor! that enabled the resciution
of important national safely issues and allowed tank waste remediation planning to go forward.

2231 Characlerization of Waste and the Besource Congservabon and Recovery Act

MFFACO Milestone M-44-00 (36-10, 2003 and M-44-83-01, 14904} required the preparation of Tank
Characierization Reporls for the Hanford tank wastas under RCRA, Those reporis wers based on
priocess knowledge, prior characterization data, and validated emphrical data acouired after May 1488,
&.q., aboratory analyses of lank wasle samples. Milesiong M-44-02 (88-10, 2003 and M-44-83-01, 1904)
reqguired that Tank Waste Analysis Plans {TWAPS) and Tank Characlerization Reports be submitted
annuaily to the Washington Siate Depariment of Ecology and EPA for approval. The TWAPs were
required 1o address safely, retrieval, pretreatment, and other processing needs. The TWAPs were also
required fo identify sampling and analysis activities projected for the following fiscal year

TWAPs (WHC-SD-WM-PLN-101, 1998, WHC-SDWWM-PLN.TZ0, 1858, and MNF-SD-WM-PLN-125, 1887)
are subject 1o specific guality control and quality assurance requirements set forth in the Tank Waste

i
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Remediation Systom Characterization Program Quality Assurance FProgram Flan
(WHC-SL-WM-QAPP-02E, 18684). That plan required thal the characterization program ulilize EFA quality
assurance guldelines and meet the requirements and standards of Washington Administrative Code

Chapter 173-303, Dangerous Wasle Regulations,

The Hanfurd Analvlical Services Qualily Assurance Reguirements Document {(HASQARD)
(DOERL-96-88, 1988, establishes quality requiremenis In response to DOE Order 5700.6C. The
HABGARLD is dasigned o meel the needs of the DOE for maintaining a consistent leval of guality for
sampling as well as field and laborglory analvtical services provided by contracior and commercial figld
and laboratory analytical operations. The HAZQARD is based on severat EPA drivers including SW-846,

Characterization determinations are made using analylical results from tank wasie samples as well as
historicat information about the tanks. The characterization of the 887 system wastes and the anaiyticst
data were oblained and analyzed consisient with RORA requirements and provides information regarding
the BRORA characteristios of the wasles. The characierization data for the 11 887 s addressed in this

dcwmenz is frem the
Gila S Current wasie characierization information is provided from the
TW%NS»geﬁe{aied Aute Tank Characlerizalion Repors that contain a description of the characterization of
the wastes in the Hanford {anks addressing the physizal, chemical, and radiclogica! properties of the
wastes. The current data provide a reguiatory and scientific basis 1o be used in the identification of
characleristic wasie codes for eventual disposition of these waste streams al the WIPP. Confirmatory
waste sampling and analysis (RPP-20268, 2004) of the packaged wastss will be condusted o verify
accapiable knowledge and cerllfy that the waste meests the CH-WAC, as set forth in the WIPP HWFP,

2.23.2 Onginof Waste

Tha initiel mission at the Mardord Site was 1o separate plutonium Fom spent nuciear fual elemants, The
firgt process used 1o separate plulonium from spent nuciesr fuel elements conslsted of & series of chemigal
dissolution and precipitation processes known as the Bismulh Phosphale process

(DOEORP-2004-01, 2004) that is fully deseribed in Appendix A. The Bismuth Phosphate process was
used from 1845 through 1856, Varlous process operations, including spent nuclear fuel reprogessing,
were carried out in four facilities in separate parts of the Hanford Bite. These facilities wers the

2248 Plant and the 224-B Buliding and the 221-T Plant and the 224-T Building.

The Bismuth Phosphate process generated five distinet waste lypes that wers transfarred to the §87s, as
shown in Figure 1. These five waste types are commaenly called (1) coating removal wastes, (2) metal
wastes, {3} first decontamination cycie wasles, (4} second decontamination cycle wastes, and (8} 224
wasies, The first four of these wasie types (.., coating removal waste, metal waste, first decontamination
cycle waste, and second decontaminalion oycio waste) were generated in the 221-B and 221.7T Planis.

1%
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The 224 wastes were generated from plutonium processing activities conducted inthe 224-8 and
224-T Buildings. The chamicals used and the major chemical reactions that oceurred in the Bismuth
Phosphate process are described balow and In Appendix A (DOE/ORP-2004-11, 2004},

The bateh nature of the Bismuth Phosphate process provides very sharp demarcation points between
process steps, which enables clear distinctions 1o be made regarding those sleps were and were not spent
ruiclear fuel reproceasing. During each balch operation, process chamicals were added (o selectively
dissolve andior precipitate specific chemical compounds. Then liquids and solids were separated from
each olher, Eollowing the inlfial kguidsfsolids separations, the solids wers ringed and separated from the
rinse fguids in several distinet operations prior fo the sofids entering the next balch operation step. This
provided 2 clear basis for determining, for sxample, that any liquids produced directly during the
reprocessing of spent nuclear fuel were thoroughly washed from the plutonium produst precipiiate during
he metals dissolution balch process operation before thaf plufonium precipitate was fransferred 1o the next
batch operation, first oycle decontamination, as is discussed below. The combination of the clear
gemarcation points between process operations and the fank farm management profoco!s that maintained
certain waste streams separate from others adds confidence to DOE's defenmination that the waste
strearns discussed in this document are Iransuranic wasies. The Bismuth Phosphate process steps are
described i more detall helow.

The spert riclesr fuel slements that were grocessed in the 2248 and 221-T Plants consisted of uranium
metal that were coated with an aluminumesiiicon alioy. The aluminum-siiican alloy coating (sometimes
referred to 23 hull or cladding; was separaled from the spent fusl by chemical dissolution using sodium
hydroxide and sodium nitrate. Sodium hydroxide and sodium nitrate were used (0 dissolve the aluminum-
siticon cogting bacauss these chemicals do not dissolve the uranium metal, Le., the coating removal
process did not separate the spent nuclear fusl constituents [(D)(5) |

(b)(5) The highly caustic dissolved coating materiat

ECINOIEg &0 LVY] was sepaaiey nom e urgnmm metal and then combined with the first
gecordamination oycle wastes where the OW excess sodium hydroxide neutralized the first
decontamination cyole wasle’s acidity, These combined waste sireams were fransfarred to 8871s
degignated for thelr storage.

-
e



£

5185 yroads

$9158AA "BDIg UCHBAUBLUCY v Buiping

MTHUON SESS Fes A0
SOINEAN
m_omﬁw LORRLHUBIODBC DUODBS « HNEA
SHISEAA mwmnymmu. LIOBBUABBIUO0ESE (SH » FEACIIN mamm_&u *
J. | H-HON SBEAN IR - AMTH . A Iaﬁow&

NOLLIOSSIG

o0 NOOI0 ol B NOJI0 sl : ONELYOD

LBeyd

Kl

o g

80001 MRUdeOUd NS 3 eanbry

SOBLHXHN
Isanbon LOGBOYIRON JUusd § SeRy)

Hitthed 10t UOLBIOSE ISERA SO0Z/PLAL0 J3SIAGY 14YHA



DRAFT REVIRED 01/44/20603 Wasie lsviotvn S 46! Plant
Clase 3 Parmil Modifization Retues!
X205

Following coating removal, the uranium melal was dissolved in nifric acld to separate the spent nuclear fusd
into its constituent elements of fission produdls, urarium, pistonium, and other transuranic elements. The

(b)(5)

(b)(5) | Watar and sulfunic acid were added (o

the dissolved spent nuskear fuel 1o ensure the uranium and long-lived fission products remained in solution
as suifate compounds dwring the subseguent plulonium precipiation step (DOE/ORP-2004-01, 2004)

(see Appendix A} Bismuth niirate and phosphoric acld were then added 1o form bismuth phosphate and
plutonium phosphate precipiiates (Le., solids). The heavier bismuth phosphale precipiiate caused the
plutonium phosphate precibitate 1o sellle. The original process fow sheet shows the uranium and
approximately 80 percent of the long-lived fisgion products such as cesium-137 and strontium-80 remained
in solddion. The bismuth phosphate and plulonium phosphate precipitates were separated from the
uranium and leng-lived fission products by centnfuging the mixture. The bismuth phosphate and plstonium
phosphats precipiiates were washed and re-ceninfuged three imes o remove any waste liguids and
soluble fission products thal may have been entraned in the precipifate. In addition to a small fraction
fless than 10 percent) of slrontium-80, short-lived fission products such as Zirconium-95, nioblum-98, and
cerkm-144 were co-precipiiated with the bismuth phosphale and plutonium phosphate
{DOEORP-2004-01, 2004). These shorb-lived fission products, with haif-lives of jess than one year,
rapidly decayved during storage. The washed plutonium precipiiate solids were segregated for additional
processing,

The waste solution, fom the sbove procassing step, Included wanium sulfate, approximately 90 percent of
the long-lived fission products, and precipifate wash solutions, These were combined and neutralized
using sodium hydroxide and sodium carbonate. The combined, neutralized wastes were known
collectively as melal wasies {designated as MW waste). The metal wasies containgd the highly
radicactive fission producis and dranium that were separated from the spent fuel during reprocessing

(DOBIORP-2004-01, 2004).|)(5) |

(bX5) |I he metal wastes were ransferred

t0 @ 56t 0F 5015 ihat were different than he sel of S91s thal receved other waste types from the Bismuth
Phosphate process. The tanks that received metal wastes arg not under consideration for disposal at the
WIRR,

Following the separation of the metal wasies and washing of the bismuth phosphate and plutonium
phosphate precipitates, reprocessing of the spent nuctear fuel has been completed. The hismuth

. phosohate and phtonium phosphate precipiales are g plufonium product that underwent further

procassing steps to purlfy the phudonium {DOT/ORP-2U44-07, 2004} (see Appendix A).

The bismuth ghosphale and plutonium phosphate precipiisies were then dissolved in nifric acid solution
to form plttonium nitrate In solidtion. The plutonium nitrate solution was then processed through two

i4
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successive and shmilar decontamination cycles to separate the short halflife fission products such &3
gircoriume-88, niobiume-88, and cerlum-144. in the first decontamination cycle, the plutonium nitrate
solution was oxidized via the addition of sodium bismuthate and sodium dichromate. Sodium bismuthate,
phosphoric acld, zirconium nifrate, and cerium nilrate were added to precipifate bismuth phosphate and
the phosphate insoluble fission products, primarily strontium-98, cerium-144 ) Zirconium-858, and
niobium-85. The blsmuth phosphate and fission product preciviiate (solids) were centrifuged to separate
thers from the plutonium which remained i solution. The bismuh phosphale and fission produsts
precipitate were dissolved usihg nitric acid and hydrogen peroxide and then transfarred {o waste
eollection tank 15-8 {tank number 15-8 for second dacontamination oyvcle waste) within the 221-B or
22%-T Plards.

The plutonium solution was then reacted with bismuth sub-nitrate and phosphorie acid 1o produce bismuth
phosphate and plutonium phosphate precipiiates. The bismuth phosphate and plutonium phosphate
precipitates were separated from the liguid by centrifugation. The bismuth phosphate and plutonium
phosphate precipitates were washed with waler and cenirifuged thres tmes 10 separste entrained Houid.
The Bquids collected from centrifuging and washing the bismuth phosphate and plutonium phosphate
precipifates were also transferred to waste collection tank 15-8 {tank number 15-8 for second
decontamination cycle waste) within the 221-B or 221-T Plants.

After washing, the bismuth phosphate and phitonium phosphate precipitates wers then dissoived in nitrie
acid forming plutonium nitrate and bismuth nitrate in solution, This solution was then transferred 1o the
sacond denonfamination sycle whers the first decontamination steps {except for zirconium nitrate and
serium nitrate additions? were repeated (o further purlfy the plutonium product. At the end of the second
decontamination oycle, the plufonium nitrate and bismuth nitrate solution was transferred to the 224-8 or
224.T Bullding for additiona] purification and concentration of the plutenium product.

The waste solutions collected in tank 158 were Known as the first decontamination cvole wastes
(designated as 10 wasle}, As praviously stated, the CW was combined with the 1C wastes to neutralize
the acidic 1C wastes. The neulralized, combined 10 / OW wastes were ransferred 1o 3 specific set of
88¥s. The waste solutions coliected infank 15-8 were known as the second decontamination oycle
wastes {designated as 20 wasiel. The 2C wastes was neylralized by addifion of sodium hydroxide
soiution and fransferred Io 2 spacific set of B8Ts. The short-lived fission products {Le., ceslum-144,
Zirconium-85 and nioblum-88) collected in the 10 and 20 wastes have undergone radionuclide decay and
are no longer detectable in thase wasles,

The plutonium solution from the 221127 221-T Planis was transferred to the 224-B 7 224-T Bullding to
remove the bismuth phesphale and residual fission products (DOE/ORP.2004-01 2004} {see Appendix A},
The plutorium nitrate was oxidized with sodium biemuthate to ensure plutonium woukd remain in solution.
Fhosphoric acld was added to precipitale bismuth phosphate along with residual zirconium-95 and

15
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rickaurn-85 fission producis, which were then separaled by centrifugation from the phittonim in soludion.
The bismuth phosphate and fssion product pracipitates were dissolved in nitric acld and collected as part
of the 274 waste,

Mydrogern fluoride and lanthanum ammonium nirate were added to the oxidized plutenium solution fo
precipifate lanthanum fuoride along with the remaning fission producis (e.g., carium-144}, leaving
phtonium in solution. The lanthanum fluoride and fission products precipitales were separated by
cerdrifugation from the phitonium in soluion. The lanthanum flucride and fission products precipitates
were dissolved in nitrie acld and sodium dichromate and processed in the 224 Buliding to recover

plutonium.,

The platonium sclution was then reduced by addition of oxalic acid and nitric acid. Hydrogen ftuoride and
Ianthanum ammonium nitrate were added 10 the reduced pluonium solution o precipitate lanthanum
fiuoride along with plutonium fluoride, which were centrifuged and washed with nitric acid followed by
centrifugation. The liguid and wash solutions were collected as part of the 224 waste,

The lanthanum fuorids and plufonium flucride precipifates were reacted with polassium hydroxide to
proguce lanthanum hydroxide and phiorium hydrexide solids. The lanthanum hydrexide and plutonium
hydroxide solids wers washed with potassium hydroxide and cenlrifuged o remove entrained fiquids, The
separaied Bouids were collected as part of the 224 waste,

The lanthanum hydroxide and plutonium hydroxide solids were disselved in nitric acid o produse 2
plutonium mitrate and larghanum nilrate solution. All of the 224 waste solutions were collecied together
and neuiralized with sodium hydroxdde sclution before transter 1o 2 dedicated set of 887s.

(b)(5)

16




#t

DRAFT REVISED 04142088

- - Wasls lsolafion Pllot Plam
Class 3 Parmit Modification Request

FR-RA-Z005

As previously siated, specific 88T received the 107 OW, 20 and 224-waste fypes. The tanks that
received these waste typas are now discussed in further detall. The specific wastes that were sentto
aach of the 5875 are provided in Table 2.

224-Waste (Tanke 74 1.8.901 throuah 247-8.204 and 241-1-201 through 241-1-204)

The 224 wastes originated from plutonium punfication and conceniration activities that were conducted in
the 224-B and 224-T Buildings at the Hanford Site (RPP-13340, 2004} {(see Appendix B-1}.

(b)(5)

(b)(5)

The 224-8 and 224-T Bulidings recelved plutonium nitrate solution that was separated from spent nuclear
fuel as part of processing aothvities conducted inthe 221-8 and 221-T Plants, Wasies from the 224-B
Builting were discharged to lanks 241-B-201 through 241-B-204 from October 1848 through September
1952, Wastes from the 224-T Building were discharged to tanks 241-T-201 through 241-7-204 from
October 1846 Hhrough May 1982 and then to larks 24 1-T-110 and 241-T-111 through September 1658,

Table 2, Waste Streams Sent to Specific Hanford Tanks

Tank Bate {g :fg;:v aste Waste SBowrces
2418201 1953 224, BFSH
241-B-202 1853 224, BFSH
2418203 1953 224, BFER
241-B-204 1953 234, BFSH
241-T-201 1ah2 224
2410202 1862 224
2417203 1652 224
241-T-204 1952 224
2417110 1654 20,224
2411111 18587 20, 224, 241-T-110%, equipment decontamination waste
2411404 1954 1COW

SFSH = B-Plant flush solutions
20 = Second cycle waste from e Bismuth Phosphale procass

224 = Lardhanum Fluovide wasle from fhe 224 bulldings

W = st desontamination oyl waste/ooating removal waste fom Bismuth Phosphate process
* Waste castaded hrough inferconnecting pipeling fom 241.7-110 Imo Tank 24172111

Bource; Urighn of Waste Raporie RPELTIZ00, REP-13873 and RPP18128
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Tanks 2418201, 24 1-8-202, 241-B-203, and 241-8-204 also received wastes from decontamination of
process ecqipment foliowing complstion of the Bismuth Phosphate process activities in the 221-B Plamt
ang 224-8 Bullding. Specifically, from July 1952 through March 1953, all equipment within the 221.5B Plant
and the 224-0 buliding was flushed with nitrie acid and other chemicals fo remove plutonium and fission
produsts. The eguipment cleaning sohgion was processed through the normal process equipment routes
to recover phutonium (RPP-13300, 2004}, |(b)(5)

(b)(5)

(b)(5)

107 OW ang 20 (Tanks 241-7-104, 241-7-110, and 241-1T-111)

The 1C 7 CW and 20 waste types were collectively dentified as Bismuth Phosphate process wasies in
draft Revision 4 of the TWHEIR. As previously stated, the 10 F OW and 20 waste fypes originated from
plutonium progict processing activities that were conductad between 1945 and 1856 in the 22¢4-T and
221-8 Bismuth Phosphate Plants and the 224-7 and 224-8 Bulldings at the Hanford Site
EORORP-2084-81, 2004, and infemal Memo TG330-MEJ-03-001, 2003}, The 10/ CW wasies were
discharged to various S8Ts, including tank 241-1-104 (RPP-18129, 2004). (ther tanks at the Fanford She
aso received cladding wastes and 10 wastes, bui these tanks are not being considersed for disposal at the
WIPP, since the cladding wastes and 1C wasles in these tanks were sither removed from the tanks or
mided with high-level waste, The 20 wastes were discharged o various S8Ts, cluding tanks 241-T-118,
2417111 and 241-T-112 (RPP-13873, 2004),.

Az previcusly staled, wastes from the 224-T Bullding were also discharged o lanks 241-7-110 and
2411111 from May 1852 through September 1958, Tanks 241-T-110, 241-T-111, and 241-7.112 also
received low-aciivity wastes from the cell drainage collection lank in 221-T Plant. Tanks 241 7-111 and
241-17-112 also received wastes from sguipment deconiamination activities conducted in the 221-7 Plant.

The 1C 7 CW and 20 wastas forméd solids during storage in these tanks. The solids setlled to the botlom
of aach {ank, lsaving 4 clarifiad supermnatant (Hguid). The supernatant was removed from each tank,
Various tanks including 241-T-112 were then reused {o receive wasles from a radicisotope recovery

d.e.. cerium-144, promethium-147, cestum-137, and strontium-80) separation processes conducted at the
221-B Plant from 1963 thvough 1885, The fission by-product processing wastes were deposited atop of
the 1€ 7 OW or 20 solids present in each of these tanks. The wastes in lank 2417112 are not currently
being considered for disposal al WIPP, The DOE 5 evalualing whether the radicisotope recovery wastes
can be separated from these wastes and is evaluating the proper disposal path for the wastes in these six
tanks.
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in shord, waste storage tanks 2417104, 2417110, and 241.T.111 did not receive spant nuciear fuel or
high-level waste. Origin of Waste reporis RPP-18129 and REL-1387S, provided In Appendix B-2 and B-3,
respectively, demonsirates thal wastes generated and stored In these tanks have been segregated from

high-level waste stored at the Hanford Sile.

(b)(5)

in 1987, the NRQ congurred in the classification of some low-activity waste stored in some of the Hanford
Site tanks {Letter, C. 1 Papensilo, ?99?}.'_(b)(5) |
[(b)(5) |

As previously noted, process records were raviewed 1o determine the circumstances and processes that
generated the wastes stored In the subject 85Ts (241-B-201 through 241-B-204, 241-T-201 through
241-T-204, 244.7.104, 2417110, and 241-T-111).

These wastes mast the definition of ransuranic waste provided in DOE M 4381 and the WIPP LWA
Through that process, Ewas determined that these wastes are not: high-level waste, wastes thet the
Secretary of Energy has determined, with the concurrence of the EPA Administrator, do not need the
degree of wolation required by the disposal regulations; or wastes that the NRC has approved for disposal
on a case-specdic basis in ascordance with Part 61 of Title 10, Code of Federal Regulations
{DOEIORP-20604-01 2004,

All of the transuranic tank wastes will be de-watered and packaged to meet the CHWAC [(B)(3)
(bX5)

224  Waste Packaging ang Characterization Planning

Extensive svaiugtion of the waste records and documentation has been parformed to validaie the
acceptability of the wastes under the CHWAL. In addition o the internal evaluations performed, external
mview of the data was conducted. "Acceptable knowledge” records Including the origin of waste reports,
waste characterzation data, and analyvtical records were provided o the WIFP Centralized
Characterization Program {COP) subject maller expert for the Acceptable Knowlsdge program at the
WIPE working 23 a subcontracior i Washingion TRU Soluions. Upon completing the review of the
waste data, COP concluded that the wastes will mest the CH-WAC ardd will be accepiable at the WIFP
{E-mal, K. Palers, 2803},

1%
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Table 3. Estimated Concentration for Hanforgd TRU
Tank Wastes After Packaging

Storage
Tank

THRU

nanocuries per gram

(b)(5)

(b)(5)

(b)(5)

The Hanford Sie CH-TRLU mixed wasle

tregtment and packaging system process is described in detall In Appendin © of this PMR,

(b)(5)
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(b)(5)

As has been noted, the ransuranic waste tanks have historically been managed as part of alarger group
of S8Ts at Hanford, Although they contain diverse wastes, the tanks were dentified as g single unit for
RCRA permitting purpeses. Because of this, waste codes for every waste type stored, or that may be
stored in the S87Ts are shown as applicable 1o all of the tanks as noted inthe 88T Part A, Form 3
{DOBMRL-88.21, 2008). The RORA waste codes permitted for the Manford radioactive storage tanks
containing ransuranic wastes inchuide those permitted for the WIPF (RPP-20268, 2004), excepl for
characteristic waste codes D001, D002, D003, ans Do41](b)(5)

(b)(5)

[(6)(5) | Table 4 presents the list of hazardous
waste cotes that are anticipated o be applicable 1o the treated (dried) waste form

225 Accepiabiity of Waste Pursuant to the WIPH Wasie Acceplance COriterla

(b)(5)

(b)(5) | The waste will be compliant with WIPP
HWFP conditions and the CH-WAC for retrieval, treatiment, packaging, and characierization,

23
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Table 4. CH-TRU Mixed Wasle Trestment and Packaging System Dried Waste Designation

Seurcs CH-TRU Mized Wasite Parf 4 Parmit Appilcsiion
* Wiashington Stale genenc dangerous waste numbers per Washington Adminisiative Code 173-30%-100 Dangereus YWasts
Ceiteria {(WTHHAWTDE are towic dangerous waste codes and WRDHANEOZ are persistent dangerous waste, ie., halogenaled

GryEnic compounads) codes nal applicable under the WIFPE HWFP,

Characteristic Waste Numbers Listed Waste Numbers
D004 D05 0008 nooy FoD FOO2 FORg
Bo0s HEH D010 D31 FGG4 Foos
Doig DG 022 B red
0Bo2s D030 D033 0534
S AT L3038 R
B 043 WGt WTDZ®
WPGT Wpo2*

(b)(5)

Table 5 fists the wastes prohibited for storage, management and disposal al the WIPP faciity. This

irformation has been faken from Permit Condifion 1.C.3 {Treatment, Storage, and Disposal Facility
TSOFTWALC) of the HWFP, The fable demonstrates how the reated {dried) waste form from the Hanford
Site CH-TRU mixed wasie lanks will address or mest the requirements of the TSDF-WAG,

2
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Tabie §. How Hanford Bite Waste Analysis Will Meet the TSDF-WAC {2 Pages)

Permit Prohibited Waste (from Pormit (b)5)
Gongdition Condition 1.C.3, TSHDF-WAL)
M Uinnids - Linuid wasie is not acosplable at

WIPP. Wasts shall contalin as ttle
residual iguid as is reasonsbly sohisvable
by pouring, pumping and/or aspirating,
and internal containers shall contan less
thar §inch or 2.8 centimeles of liquid in
e bodom of the container. Total resicust
Higuig it any pavicad sontainer fe.g., 55
galien drum, standard waste hox, aic)
may not excead 1 percent volume of that
containgr

HC3b Pyrophorie matenals - Nos-radionuslide
pyraghoric materials, such as slementat
notassium

iLC3c Norermixed hazardQus wWastes ~
Hazardous wastes not soourring as
co-coptaminants with TRU wasies {(non-
mivad hazardous wasies)

634 Chemical incompatiility - Wasles
ingompatitle with backiil, seal and panal
closuras materiais, container and
packaging matarials, shipping container
matenals, or other wasies

HO%e Explosives antd compressed gases -
Wastes conlaining explosives or
corrmrasged gases

#0319 PO Wasts - Wastes with polychiorinaled

bipheny! (PLE) not authorized under an
EPA POE waste disposal authorization,

e 3 onftable, corresive. snd reatiive wastes -
wanies exhibiting the characierizlic of
ignitabiity, corrosivily, of reactivity {(EFA
Hazardous Wasie Numbers of B0,
2002, or DOG3Y

HRONCR Remote-handied transuranic wasle —
Ramote-handied (RH) TRU mixed waste
{wasts with 2 surface dose rate of 200
millirem per hour of grealern),

Hi 3 Exvelided Wasde . TR mixed waste that
has ever been managad as high-avel
wasie and waste from fanks specified n
Bormit Atlachment B are not acceptabie af
WHPE anless specifically approved
through » Glass 3 permilt mediication,
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Table 5. How Hanford Sife Waste Analysix Will Meest the TSDF-WAC (2 Pages)

®)5)

Parmit Prohihited Waste {from Penmit
Condition Conditon IL0.3, TSDF-WAL)
HG3) Headsnace gae sampling and snalvsig -

headspace.

Any waste container that does not have
VOO concentration values reporied for the

HC3k Radisgranhicivisual sxamination - Any

wazste aontsiner which has not undergons
aither radiographic or visual examination.

131 e siream plofiles - Any wasle
comiainer from a wasie shream which has
not been preceded by an appropriate,
cartifed Waste Siream Profile Form.

CHRTRU coptact-handies ransurams

FFA 18, Envirpnmardal Profection Agenoy

BB polychiorinated bipheny!

WARE Waste solation Piot Plant

Data Quality Oblectives (DQOY have been established within the WP HWEP {(Section B-4a {1} of
Adtachment B, Waste Analysis Plan). To ensure that the Permiliess mee! reguiatory requirements and

that the Hanford Site treated CH-TRU mixed tank wasts 8 managed in an accepiable manner during
disposal, Tabls 8 describes how Hanford will mest the DQOs of the WIPP Waste Analysis Plan.
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Table 6. Hanford Site CH-TRU Mixed Wasle Analysis Approach i Meet the DGO

of the WIPP Waste Analysis Plan

DGO Requirements

Headspace-Gas Sampling and Analysis, To identify
VOGs and quantify the concentrations of VOO
constituents in the lotal wasie inverlory to engurs
sompliance with the grvifonrmental performance
siandarms of 20.4.1.500 NMAC {incomorating 40 CFR,
§254 804c)), and fo confrm hazardous wasle
iantification by acceptable knowledge.

Homogenecus Waste S8ampling and Analysis, 1o
compare UCLE( valuse for the mean measured
contarninant concanirations in & waste straam with
spacified loxiclly charmactenstic fevels n 20,41 200
NMAG (incorporating 40 CFR §281), io determing H the
washs s hazardous, and o tonfirm hazardous wasle
entification by acceptable knowledge,

o raport the average concsnlration of hazardnus
consfitugnts in 2 wastle stream, as specified in 20.4.1.200
NMAC {incorporating 40 OFR §2681) Appendix VIH, with &
o0 percert confidence interval, with alf averages greater
than PRGL considered a detection and subsequent
assignment of the waste §f an adequate explanation for
the constituent capnot be delarmined) a3 2 havardous
waste, and 10 confinm hazardous waste Wentification by
scoeptable rowisdge.

Radiography. To verdy the TRU mixed waste streams
by Waste Malrix Code for purposes of physical wasts
form identification and defermination of sampiihg and
angiytical requirements, to identify probibifed tems, and
1o confirm the wazle stream delineation by accepiabls
knowiatge.

Visual Examination. To verily the TRU mixed waste

streavns by Wasie Mairix Code for purposes of physicsl
waste form dentification, defenmingtion of sempling and
angiylical requirements, and to identify prohibited llems.

To provide 3 prooess check ob & sampls basis by
verifying the information delermined by radingraphy, and
1o confirm the wasle stream delineation by adceptable
Knowiedas,

®)5)

OFR {ode of Federat Regulations

OH-TRU contaci-handied ransuranic

Dt Diata {haalily Objectives

NMAC New Mexico Administrative Gode

RLEA Hasoures Conservation and Recovary Act
RTR realtime radisyraphy

PROGL practical raportable quantification fmi
TULE Taxciy Charactardslic L eaching Procedurs
YOO voiatis oroanic sompound

25
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(b)(5)

2.2.8.1 Container Proparties (Ssction 3.2 of CH-WAC)

(b)(5)

2.2.82 Radinlogical Properties {Seclion 3.3 of the CH-WALY

(b)(5)




A G i e

b R

i
ki

iz
i3
i4

£d

it
i¥

i
ig
]

- DRAFT REVISED 91/14/2005

Wasle laslabon Piot Pland
Class & Pemnit Modificaton Reauest
KA REAZG0E

(b)(5)

™7

2.26.3 Physical Properties (Section 3.4 ¢f the CH-WAL)

(b)(5)

2264 Chemica! Properties (Zaction 3.5 of the CH-WALS

(b)(5)

9
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ang Packages Containing Hanford Site Treated CH-TRU Nixed Tank Waste

Payload Containers

Beryiiium Mass
Limit'

Moy FGE Limit®

BE-gafion drum
{Non-rmachine Compacted Waste)

1 geroard by weight
of the wasle

= 1 percent by weight
cithe waste bt £
100 Ky

& 200

5100

Standard Wasle Box
{Non-machine Compached Waste}

=1 perterd by weight
cithewaste and 3 8
kg and is particlate®

> 4 parcent by weight
of the wasles buis 8
kg and is particulats

£325

= 0

Payload Packages

TRUPACT-H
{eontaining either 14 S8-gallon drums, or 2
standard wasie boxes)
HalPACT
{oontaining either 7 55-gallon drums, or 1
standard waste box

TRUPACT-1
{containing either 14 SS.galfon drums, or 2
standard waste boxes?
HalfPALY
{containing either 7 58-0allon drums, of 1
standard waste box

*Ppy FGE Limit
{No Credit for opu
Poisoning

£ 325

e

{Credit for 7Py Polsoning™

B0y FGE Limit

5 = 340
15 % 360
25 % 380

VUnauthorized

1 Barylhium chudes both the metal {Be} and is oxide (BaD).
# Tha FOE Hmit given applies to the payload container reganiiess of 4 content in the package.

3 Parliculate baryifium includes fines or shavings.

4 The pumbers 0.4, 15, and 25 represent the minimumm *“Py conterd of the
exceaded 1o take credit for the higher FGE loading freil. The minimum Py content for s payioad shall be delermined

after subiraction of two fmas the eron

f&yiaaﬁ exprassad i grars that most ba
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Tabie 8. ““Pu Equivalent Curie (PE-Ci} Limits Applicable for Hanford Site Payload Containers
Containing Treated TH-TRY Mixed Tank Waste

Waste Container Packaging Configuration PE-CE Limit

&5.aation drum in goort condifion Direct 1oad ~ all approved waste % 80
forms
Diract load — solidifiedivtnied wasis £ 1,800
Goniy
Overpacked into Standard Wasle % 1,100
Box - a# approved waste forms
Overpacked inte Standard Wasle 51,300
Boy - solidified/vitriied wasle only

55 galion drum in damagsd condition | Overpacked info Standerd Waste = 430
Boy - alf approved waste forms
Ovemacked into Blandard Waste < 1,800

Box — solidifiedivitrified waste only

z3 20.4.1.900 NMAC {mcemamﬁng 48 CER §270 42(cHTHIHY requires the applicant to exolain
why the maodification is needec

The WP HWFP permit condition 1L.E 3. prohibits acceptance of OH-TRU mixed wasie from tanks that
has ever been managed as high-level waste or from specific tanks identified in Table B-8 of the HWFP
untess approved for disposal through a Class 3 PMR. The 11 Hanford Site tanks containing OH-TRU
waste have hesn managsd as high-level waste and are listed in Table B-9. Yo assist in the review angd
approval process, this Class 3 PMR has been prepared to incorporate supporting information on the
Manford Sie's CH-TRU tank waste including the following:

« Historica!, operational, and origin of waste information on the CH-TRU weste streams that were

generated and ptaced in the lanks
« information on the tank waste characterization efforis that have been undertaken

+ How the Hanford Site has determined that the waste is CH-TRU and meels the requirements of
the TSDFWAL, the DOOs of the WP Waste Analysis Plan, ard the CHWAC

» A process description of how the Hanford Site CHWCTRU miked tank waste will be treated and
packaged o provids a waste form acceptable for digposal at the WIPP.

2.4 20.4.1, 99{} NM,&C {mcomoratmg 48 CFR §2?{} Azgcﬁﬁgw}} requires the applicant fo provide

qht 270.22, 270.82, 270.63,

and 270 88

The reguiatory crosswalk (see Table 8} describes those applicable porlions of the WIPP HWEP that
would be altered by this PMR. Mowever, Sections 270,16 through 270 22, 27082, 27083 and 270 68 of
Title 40 of the C?R are nof applicable 1o the WIPR, Consequanily, they are not lisied in the regulatory
srosswalic, Where gpplicable, reguiaiory ciiations in this madification reference Title 20, Chapler 4,

Part 1, NMAG, revised Ocicber 1, 2003, incomporating 40 CFR Parls 284 and 270,

s

s £
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28 20:4.1.500 NMAC {(Incorporating 48 CER §270.114{d) and 40 CFR 270,306k requires any

person signing under naragranh a and b must certify the document in aceprdance with
28.4.1.800 NMAC.

The ransmittal lefter for this Class J PMR contains the signed certification statement In accordance with

Cordition LF of the permit

Tabie 5. Regulatory Crosswalk {8 pages)

Regtilatory Regulatury
Citationis) Citationis} Added or Clarified Information
20.4.1.800 NMAC 20.4.1.500 NNAC Bection of the
lincorporating 40 | {incorporating 40 Dascription of Reguirenwent HWEP or Permit Yo No
CFR Pant 278} CFE Part 284} Application
8770.13 Cortents of Par A pemnif application Attachment O,
Bart A ¥
20140 General facllity description Attachmant A
&
S270.44{B K 284,138} {hemical and physical snalyses Attechment B
¥
§270 140K £284 1530} Daveiopment and mnplementadion of Raogiule H
waste analysls plan Altachment B vy
S264. 1340} {ifgite waste analysis requinements todule i
Attschment B v
827014044 £264. 144003 Sacurty procedures and equipment Alachment T
¥
5270 14045} 4284 15{a-d) Sengral inspection retiremerts Agachment 13
-
S284 174 Cantainer inspections Affachment D v
. 264 602 Miscel it i j
8270 238N § isCelianeous unils inspachions Attsctment B y
Reguast for waiver from
ST 1AINHE praparedness and prevantion :
5 ®8) menutrarmneris of Parl 284 Suboart O MNA v
Lonth L3 i
K270, 4400)(7) 264 Subtitie D entingency Plan requirements Attachment v
Contingenoy plan design ang
§264 5t pimontation Atachment v
S84 82 fa) & {oh Contingangy plpn condgnt Altachmant £ v
8264 53 Contingency plan coples Aftachment £ ¥
5264 54 Contingency plan amendment Afachment ¥ -+
5264 546 Cmergancy soordinaior Abtactinent F ¥
5264 585 Emergency procadunes Adachment £ ¥
Demoniption of procedures, shruciures or
Py , : ; ¥
§270. 44058 agulprent for; Afachment £
" Fravention of hazards In unioading
5270.14 )8} operatiors (e  speci
- {2.g., ramps and special A : ¥
& forkiiis) Hachmen! £

34
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Table 8. Reguiatory Crosswalk (5 pages}

Faguistory Ragulatory . .
Citationis) Citationis} Added or Clerified Informsation
20.4.4.500 NMAC 20.4.1.500 NMAT Section of the
{incorporating 40 | {incorparaling 40 Gescription of Reguirement HWEP or Parmit You No
BER Part 276 CER Part 264} Application
BIZTH 140DbHE) Funeff of #ood prevention {e.q., bams,
fi trenches, and dikes) Attachment £ i’
E270. 1458 Pravention of contamination of water "
1) supplies Attachment £ -
§2T0 14{0HB) wtigation of effects of equipmend fallure
vt and power outages Atlachment & M
Fravention of undus exposure of
§70. 140K parsonnel {e.g., personal poiective Attachment £ ¥
i aguipment) '
N . e §
27N 140 HE 8764 841 Pravantion of releases o the Wadute [V ¢
i aimosphere Attachment M2
§270 23a)2) Aitachmen 1
284 Subpart P 5} o4 e
15 reparednesy and prevention - y
24 31 Pragion and oparation of faciit
§ . o e Attachment £ .
§2684.32 Required syuipment Affachment B
Adachmant F v
54034,33 Tasting arud malniananee of eGuipmend Atgchment D
v
§264.34 Aeccess o communication/alarm sysiam Altachment £
e
§264.35 Reguired alsle space Affachment
¥
204,37 Arrangemaents with jocat suthorities Alachment F
<
e . Prevention of accidental ignition or
S2T040HE §264.1Ha-0} reaction of ignitabie, reactive, or Altactyrent £
incomnatibie waste ¥
Traffic pattern, volwne and controts, for
SXBMDIR
identification of turn lanes, identification
of irafficisiacking
- lanes, ¥ appropriaie
§270.14{{10 {escription of aooess road surface Altachment G vy
Dezoription of aooess mad joad-
hazring capasity
ertification of batlic cantrols
e R EELY IR RS £254.18(a) Seismic standard appicsbility and Farl B, Rev. 8
andd {i} requiremants Chapter B ,
2705400 .
i §254.13(6) 100-year flosdplain standard Part B, Rev. 6
‘ Chapter 8
v
£264.18(0; Cther ionation standards Pt B, Rev. 8
Chapler B
-
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Table 9. Regulatory Crosswalk {5 pages)

XAFKZGE -

Regulatory Raguintory
Citation{s} Citation{s} Sddead or Glarifisd Information
20.4.1.000 NMAG 20.4,1, 508 NMAD Section of the
tingorpormting 48 fincovparating 40 Description of Reguirement WWFD or Parmit Yeou Ho
OFR Part 2701 GFR Part 284} Application
BITR 14D 584 18{a-0} Personngl irairing program Afachment H
v
B2T0A4IS 264 Subpart G Closure and post-cioswre plans Affachment 1 & §
v
ZE0 4TS 26411 Liosure perfomnar sandard
§ nith g e pa o siandarn Attachment 4
+
Z70. 14K 15 254,112 Writien sonsent of cdosurs plan . .
§270. 14WH(13] s, 14203 o p Atmchment
+
A70. 440513 5264.112{¢) Arnandment of dlosure plan Attachment § ¢
27D 14{bH 13 254,11300 Kotification of parlial and final ¢
§ B33 § 9) Aification 6t pariial and tinal diesurs Atachment | v
FETN 140K 284 11248} Famoval of wastes and
dacontansinationfdismanting of Allachment | i
souipment
270 4T 264,143 T i & for o
§ T § ime aficwsd for Closure Attachment 1 v
YORTIOVEKT 264114 Digpnasifdecontamination
§270. 1403013} §264.11 P e Attachment | v
27034 284,114 Cerification of closure
8 ®)13 § o ot s Adtachment | &
2T A4HHS 264 118 Survey piat
§ B § v Attachment | v
. 3 264117 P ; H
£270.145H1 3 826 asbclosure cars and Jse of proparty Atiaehment -
SR E SIS 284,118 Pagi i, o ¢ of pi
SETOA4ENTE & osi-ciosure plan; amendment of plan Afachment 1 v
70, 4 264,178 e Fromte
270140313 3 osureinontainers Attackment | )
3781413} §264 61 Environmental performances standards.
Whigcelansous urls Atiachment | v
NN 1 4.5 Postologur
SEToTAd{13 £264 503 ostclogure cma Attachiment 1 .
£270.14h{14) §284.115 Postolosute notices Aftachment
¥
SETO MBS BI04 147 Closurs sost esfimate NA v
§264, 143 Finandlal assurancs NA v
FLTOI4DHIG) {264 144 Pasrcinsure Sost estimale tONA -
52684 145 Fost-clozure care Brancial assurance HNA v
270147 B784 147 tiahiity inguranca NA
¥
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Table 8. Regulatory Crosswalk {5 pages)

Roguiatory Ruaguistory _
Gitation(s} Citatinn(s) Added or Glarifiad Information
5.4,1.800 NMAC 2441500 NMAC Section of the
{incorporating 40 | {ncorporating 40 Description of Reguirement HWFP or Parmit Yes No
CFR Part 270} CFR Part 284} Appication
L2730 14b IS} §264.148-150 Proof of Bnancial coverage NA
v
Topographie map remuiremants,
§270 14 18H0 Map seale and date. hap Aftgchment O
. {%’336}{ _ orientation, Legal boundaries, Sant A s
(v, and {x) Bulldings Partfl, Rav. 8
Trestment, storage, and disposal Chapter B E
oparations, Run-ondun-off control
systems. Fire controf facilllies
Adachment O
PISTE 264 18(0) 100-year floodplat Part A v
F2T0, 140151 § o) yaar Soodplan Part B, Rov. 6
Chapler 8 E
Aftachment O
70.14{BY 18} Surfaus waters Fart A
§27014(6X18)05) Fath Rev. & i
Chapler 8. E
Adtachment O
A Surrounding land uge Part A
$270.140319)0) “ i Fath, Rav. & v
Chapter 88 F
Altashmont O
REESISE Wing rese Farl A
§eroramiiatg FartB, Rev. 8 ¥
Chapter 8 &
Attactwnent O
RETSRENE 3264.14{p A trol Fart A
§3T0 AL § {3} CCEsE ooriraly P B, Rev. & v
Chaptar B B F
Attachment O
i Injection and withdrawal wel Par A v
5270140 10K riection and withdrawal wells PatB. Rev. &
Chapler B £ F
- o . . Fart 8, Hev. &
T 140 1SN Drsinage on food contre! hamers Chapter 8, 2, F -
N - . . . Fartd, Rev. &
270 14{b 3 10 ) Lecation of operationat unils Chanter B v
Otnier fedaral laws.
Wil and Scenic Rivers Act Ve
Mationa! Fiistordc Preservation Act
§270.14(5120) Endangered Species Act Part B, Rev.
Coastal Zone Managoment Art Chapter K
Fish and Wildiife Coordination Act
Exertive Orders
284 Subpart i
827018 8 HoRs Comtainers Atachment M1 v
§264.171 Condiion of containers Attachment MY v
i H i H +
§764.172 Compatibiity of waste with cortalners Adtachment M .
2284 7N Managemant of agolainers Altachment &1
n ) Attachment B
52847174 ngpactions Abachment M1
BE70. 15 §2684.175 Condainment systems Attachment M .
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Table 9. Requlatory Crosswalk {5 pages)

Regulatory RegmHatory " )
CHation{s} Citationis] Addedd or Clarified Information
$0.4.1.800 NMAC 206.4,1.500 NMAC Secton of the
{nporporating 45 | {incorporating 46 Dsscription of Requirement HWFP or Parmit Yo o
CFR Part 270} CFR Part 264} Application
Special reguirernaents for ignitable or Atachmenm &
§R70.454 §264.178 reactive wasta Pt Modua ¢
. Speciat requiraments for Altactmment B
§E70.A5 jesdarr incompatibie wasles Prrrrit Module i ¥
a4 175 Clpsure Attachment "
) o Aftachmem £
270 15{e} o84 17 Al srmission standards Aftachrmen N -
) Mothds 1V,
827023 284 Subpart X Hiseeliancous units Attachment M2 v
. - Sodude IV,
2760 238} GEH4.801 Detailed unil deseription Astachment M2 <
Fydroiogic, geologic, and meleorologic Perralt Mogule IV
§20.A30) §284.801 BIIOSHTENS Atachmernd M2 s
§270.2%0} §264.601 Perrait Muodule IV
) : Polential exposurs pathways Attachment M2 v
FIEAUE BApOSUTS pateay Attaghement N
Demonstration of eatment Parmit Modide IV
§270.23 sffaciiveness. Aftachment M2 v
Aftachoment N
Monitoring, snalysis, inspaction, Parmit Moduls IV
§a64.602 Response, reporting, and corrective A#tachment M2 7
aotion Attachment N
EIBA 803 ; Attachenant J v
Fosh-closure care Astachment b1
Parmit Module !
264 Subpart £ Manifast syster, moond keaping, Permit Module §
§ # T nd oty e Permit Mocdute 1V v
Aftachment B
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Attachment A, Tabie of Changes

This table of changes identifies the proposed modification {0 the HWFP and provides an sxplanation for
the propased change The changes and additions to the HWPP are in compilance with the Naw Mexco
Hazardous Waste Act and other applicable reguiatory requirements.

Table of Changes
Class 3 Hazardous Waste Facility Permit Modification
Afteciod Pormit Secficn Explanation of Changes
Tabla H .34 WIPP permit congition 1031 Excluded waste, prohibits TRU mixed

wasie that has ever been managed as high-level wasie and waste
from tanks specified in Permit Aftachment 8 {Table 8.8} from being
accepted and disposad at the WIPP unlese approved through a Class
3 peonit madification. This Class 3 PMR lists the Maniord Sie tanks
comtairdng UH-TRU mixed waste and provides supporting process
and ongin of waste information to demonsinate that the waste from
the 11 Manford Site tanis o be {reated and packaged will mest the
WIPE Waste Acceptance Criteria and olher WIPP requirements,

Attachment B, Proposed Revised Permit Text

The Permitizes are proposing a modification to Module l, General Faciily Conditions, Table 1G24
presented below, This propesed modification allows for the receipt, management and disposal of CH-

TRU mixed waste from 11 Hanford Site 8973 al the WIPP Facliity.
Modifications 10 the {ext of the WIPP HWFP will be iwdendified using & double

ine for added

information and a shikesut Tont for deleted information as follows.

Table H.C.3.1 - Additional Approved Waste Streams

Date Class 3 Pormit
Modification Reguest Description of Waste Sfream
Approved

231-T400 varies 86T (T.104 T. 440 and T.111%
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APPENDIX A*

BASIS FOR DESIGNATING CERTAIN HANFORD SINGLE-SHELL TANK WASTE RESULTING FROM
THE BISBUTH-PHOSPHATE PROCESS AS TRANSURANIC WASTE
DOE/ORP-2804-01, Rev. 0
Fobruary 2004

38 Pagas {including coversheel

*{The TRU concentralions in this report, DOE/ORP-2604-01, differ from the values that are reported
in RPP-13300, RPP-168128, andd RPP-13873 {Appendices B41, B-Z and B.3, respectively). The
difference in TRU concentrations reported in DOE/ORP-2604-01 resulted from appiication of a
scaling factor template that has subssquently been revised.)
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APPENDIX B-1

ORIGIN OF WASTES IN THE B-200 AND T-200 SERIES SINGLE-SHELL TANKS
RPP.13300, Rev. 4
Pecamber 2004

178 Pages (inchuding covershesl)
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APPENDIX B-2

ORIGIN OF WASTE IN SINGLE-SHELL TAKK 241-T-104
RPP16129, Rev. 1
Decamber 2004

68 Pages {inciuding coversheel)
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APPENDIX B-3
ORIGIN OF WASTES IN SINGLE-SHELL TANKS 241-T-118, 241-T-111 ARD 244-T-142

RPP-13873, Rev. 1
Dacember 2004

75 Pages {inciuding coversheat)
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HANFORD SITE
CONTACT-HANDLED TRANSURANIC MIXED WASTE TREATMENT AND PACKAGING SYSTEM
PROCESS DESCRIPTION
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