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washington river PO Box 850

Sprotection solutions Richland. WA 99352

June 8, 2009 WRPS-0900932

Mr. Glen Triner, Manager
M&EC Waste Support Services
P. 0. Box 1600
MO-281/l11O/200W1T4-09
Richland, WA 99354

Dear Mr. Triner:

REGARDING WASTE PROFILE WRPS-270-000l, RH MIXED TRU WASTE

This letter is to request an exception to the HNF-EP-0063, Hanford Site Solid Waste Acceptance
Criteria, Appendix I.

WRPS removed the C104 Heel Jet Pump that has initially characterized as RH TRU waste. This
pump is approximately 34 feet in length and has a contact dose reading on the outside of the
basic packaging ranging from < 5Omr/hr to 780 mr/hr. The lower portion of the pump is in a
metal pipe sleeve with lead blankets and the upper portion has no lead shielding, but is packaged
in a PVC "Coffin". The pump meets the WIR determination ESQ-EM-IP-M435.l1-1 -01 and can
be disposed as radioactive waste.

This waste was not forecasted as RH TRU. In the SWIFT forecast it was anticipated to be LLW
and would be able to be disposed at ERDF. The life cycle planning for this waste did not
anticipate the waste would characterize as TRU waste. Since the dose to curie calculations have
such a wide variance, WRPS has contracted PNNL to perform NDA on this equipment to
develop more precise characterization. Should this process characterize this equipment as low
level waste rather than TRU, the waste will be shipped directly to ERDE for disposal.

Because of the nature of the pump and the dose, WRPS does not have a facility that can size-
reduce this pump and package it to meet the WIPP criteria. We have contacted the PermaFix
Northwest (PHNW) facility to determine if they would accept a modification to our existing
contract to perform size reduction and packaging in WIPP compliant packaging. We are
requesting acceptance of the 34 foot pump in an IP- 1 container for storage until such time that a
contractor who can accept this waste for repackaging can be located or, if that is not possible,
until the Hanford Site has a repackaging facility to accommodate this waste. The waste will be
packaged for transport and storage so that the exterior dose of the package does not exceed
200 mr/hr.
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The waste profile has been submitted to M&EC for approval. The 90-day clock for this waste
expires on July 8, 2008.

Please consider this request for an exception to the Hanford Site Solid Waste Acceptance
Criteria. Additional information is attached.

Sincerely,

Judith A. Nielsen, Manager
Site Services and Tank Sampling
Washington River Protection Solutions LLC

Attachment

JAN:GKS

cc: Amanda Ramirez, M&EC Waste Support Services, Technical Services Manager
Ron Koll, ORP
Mike Royack, ORP
Chris Kemp, ORP
WRPS Correspondence Control
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ATTACHMENT

C104 Heel Jet Pump - 34 feet long, 12-30 inches diameter

TRU Waste - Based on TWINS BBI calculates as RH TRU

Characterization - Dose as packaged (not shipping container) <50 - 780 mr/hr.
Characterization is included in the waste profile.

Packaging

Inner Packaging - Double plastic wrap, lead lined pipe and PVC hinged cover (top 10')

Outer Packaging - DOT IP- I container (40' conex)

Cost Analysis

Based on posted rates and charge by container volume, not waste volume.
This does not include future treatment cost if packaged in the future at Hanford.

60 Foot Box Conex
(plus replace box at S600K) 8x8x40

CWC )PFNW CWC Temp CWC jPFNW CWC Temp

$214K $643 ?+ $643 $364K $1090 ? +1090
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REISSUE

Mr. Glen Triner, Manager
M&EC Waste Support Services
P.O0. Box 1600
MO-281/1 1 /200W/T4-09
Richland, WA 99354

Dear Mr. Triner:

REGARDING WASTE PROFILE WRPS-270-000l, RH MIXED TRU WASTE

This letter is to request an exception to the H-NF-EP-0063, Hanford Site Solid Waste Acceptance
Criteria, Appendix I.

WRPS removed the CI II Saitwell Screen on April 1, 2010 and final characterization indicates
the waste as remote-handled (RH) TRU. This screen is approximately 11" diameter and 3 5 feet
in length and has a contact dose reading on the outside of the basic packaging ranging from 9
mr/hr to 18000 mr/hr. The lower portion of the screen is in a metal box sleeve used as shielding
and the upper portion has no shielding, but is packaged in a PVC "Coffin". The screen meets the
WIR determination ESQ-EM-IP-M435. 1-1l-01 and can be disposed as radioactive waste.

This waste was not forecasted as RH TRU. In the SWIFT forecast it was anticipated to be LLW
and would be able to be disposed at ERDF. The life cycle planning for the waste did not
anticipate the waste would characterize as TRU waste; consequently, the waste was not
forecasted as RH TRU. In the Solid Waste Forecasting Tool (SWIFT) forecast it was anticipated
the Saltwell screen would be low-level waste and would be disposed of at the Environmental
Restoration Disposal Facility (ERDF). Because of the nature of the ClI 11 Saltwell Screen and
the dose, WRPS does not have a facility that can size-reduce the CI II Saitwell Screen and
package it to meet the Waste Isolation Pilot Plant (WIPP) criteria. PermaFix Northwest (PFNW)
will perform size reduction and packaging in WIPP-compliant packaging (55-gallon drums for
RI--TRU Waste, and 55-gallon drums or SWBs for CH-TRU waste). PFNW is in the process of
modifying their permit and does not anticipate being able to accept the Ci 11 Saltwell Screen
until July 2010.

Because of the nature of the screen and the dose, WRPS does not have a facility that can size-
reduce this screen and package it to meet the WIPP criteria. We have contacted the PermaFix
Northwest (PFNW) facility to determine if they would accept a modification to our existing
contract to perform size reduction and packaging in WIPP compliant packaging. We are
requesting acceptance of the 3 5 foot long G Ill Saltwell Screen to be shipped directly from
RMA-269 (outside of C-farm) to storage at the Central Waste Complex (CWC) until such time
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that PFNW can accept this waste for processing. The waste will be packaged for transport and
storage in a DOT 7A Type A container such that the dose rate on the exterior of the container
will not exceed 200mr/hr prior to acceptance at the CWC.

The existing waste profile WRPS-270-000 1 RH TRU Waste will be used for acceptance at the
CHPRC facility. The 90-day clock for this waste expires on June 29, 2010.

Please consider this request for an exception to the Hanford Site Solid Waste Acceptance
Criteria. Additional information is attached.

Sincerely,

C/R Nielsen, Manager
Waste Services
Washington River Protection Solutions LLC

Attachment: C I II Saltwell Screen (1 page)

JAN :GKS

cc: Amanda Ramirez, M&EC Waste Support Services, Technical Services Manager
Ron Koll, ORP
Mike Royack, ORP
Chris Kemp, ORP
WRPS Correspondence Control
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ATTACHMENT

C1l11 Saitweli Screen - 35 feet long, 11I inches diameter

TRU Waste - Based on TWINS BBI calculates as RH TRU

Characterization - Dose as packaged (not shipping container) 9 - 18,000 mr/hr.
Characterization is included in the waste profile.

Packaging

Inner Packaging - Double plastic wrap, metal box sleeve and PVC hinged cover (top 10'

Outer Packaging - DOT 7A Type A 60'x5'x5' Metal Box

Cost Analysis

Based on posted rates and charge by container volume, not waste volume.
This does not include future treatment cost if packaged in the future at Hanford.

60 Foot Box Conex
(plus replace box at $600K) 8x8x40

CWC PFNW CWC Temp CWC PFNW j WC Temp

$214K $643 ?+ $643 $364K $1090 ? +1090
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Strategy for Classification of Hanford Tank Wastes
DRAFT

1. Establish the Classification of appropriate tank waste as non-HLW (either TRU or LLW) with a view to
enabling supplemental treatment. Document origin of wastes in candidate tanks

a. The Engineering Group (Mike Johnson) is writing a series of technical reports that will form the basis
for ORP decisions on classification some of the tank wastes as either TRU waste or LLW.

b. These technical reports will undergo peer review by a select group to check the functions, historical
origin, data accuracy, statistical analysis, and any legal precedence.

c. The first report will define the case for the B-200 and T-200 series tanks

2. Use DOE Order M 435.1 -i as pathway for Classification. Apply the criteria listed in DOE M 435.1-1,
Radioactive Waste Management Manual, Chapter II, High-Level Waste Requirements to determine
classification of wastes in the candidate tanks

3. Group tanks by their perceived ease of Classification to facilitate disposition. (e.g. B and T 200 series tanks are
considered easier to classify-, so start with these). Group tank wastes by those that can be designated by sourceI
origin as non-HLW and those tanks tank require the citation or evaluation process (Waste Incidental to
Reprocessing) to classify the waste. Priority will be given to preparing documentation for those wastes that can
be classified as either TRU waste or LLW by the waste source / origin, followed by those wastes that can be
classified by the citation process, "because of the ease of determining up front that they do not pose the long-
term hazards associated with high-level waste".

a. DOE G 435.1-1, Implementation Guide for use with DOE M435. 1-1, Chapter 11, High-Level Waste
Requirements provides the following guidance in determining the classification of wastes. [DOE G
435.1-1, page 11-17)

"The distinction between the two processes is important because it is clear from background events
that citation process waste streams were so identified because of the ease of determining up front that
they do not pose the long-term hazards associated with high-level waste. Evaluation process wastes, on
the other hand, generally require a case-by-case evaluation and determination. Consistent with this
understandiniz. the responsibility for citation interpretations rests solely with the DOE Field Element
Managzer. althoup-h consultation with the Office of Environmental Management is encouraged.
However, the Office of Environmental Management consultation is required for waste that has been
determined to be incidental through the evaluation process. In addition, it is recommended that
consultation with the NRC staff be considered for evaluation process determinations, although this is
not required."

4. Obtain ORP approval for classification of wastes by source / origin. For those tank wastes that can be
designated by the waste source / origin, submit documentation to DOE-ORP manager for review and approval.

a. Preliminary review of tank waste origins and characterization data indicate that the following tank
wastes may be designated as TRU waste by the waste source / origin:

T-201, T-202, T-203, T-204
B-201, B-202, B-203, B-204
T-1 I1I
C-201, C-202, C-203
AW-105

b. Preliminary review of tank waste origins and characterization data indicate that the following tank
wastes may be designated as low-level waste (LLW) by the waste source / origin:

T-1 11
U-201, U-202, U-203, U-204
C-204

c. The reports will consist of a rationale for the classification.

Michael E. Johnson Page 1 5/7/2013



Strategy for Classification of Hanford Tank Wastes
DRAFT

d. The reports will follow the guidelines in DOE Order 435.1.

e. The reports will be submitted to the Engineering Quality Review Board to ensure compliance with
technical rigor requirements.

5. Obtain ORP and NRC approval for classitication of wastes by citation / evaluation process. The approval
process may be lengthy due to the existing lawsuit against the Department of Energy relating to DOE 0 435. 1.
For those tank wastes that can be designate through the citation and evaluation process, prepare documentation
for submittal to ORP and NRC for review and approval of tank wastes as incidental wastes to reprocessing of
spent nuclear fuels.

a. Preliminary review of tank waste origins and characterization data indicate that the following tank
wastes may be designated as TRU waste by the evaluation process:

AW-103 sludge
SY-102 sludge

b. The sludges in these tanks need separation from HLW supernate / precipitated salts to be and as TRU
waste by the evaluation process.

c. After gaining NRC approval, the ORP manager can designate these wastes as incidental to the
reprocessing of spent nuclear fuel.

Michael E. Johnson Page 2 5/7/2013



Strategy for Classification of Hanford Tank Wastes
DRAFT

DOE M 435.1-1 page 11-I provides the following definition of high-level waste and guidance for waste
classification.

A. Definition of High-Level Waste: High-level waste is the highly radioactive waste material resulting from
the reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid
material derived from such liquid waste that contains fission products in sufficient concentrations; and other
highly radioactive material that is determined, consistent with existing law, to require permanent isolation.

B. Waste Incidental to Reprocessing: Waste resulting from reprocessing spent nuclear fuel that is determined
to be incidental to reprocessing is not high level waste, and shall be managed under DOE's regulatory authority
in accordance with the requirements for transuranic waste or low-level waste, as appropriate. When determining
whether spent nuclear fuel reprocessing plant wastes shall be managed as another waste type or as high-level
waste, either the citation or evaluation process described below shall be used:

(1) Citation. Waste incidental to reprocessing by citation includes spent nuclear fuel reprocessing plant wastes
that meet the description included in the Notice of Proposed Rulemaking (34 FR 8712) for proposed Appendix
D, 10 CER Part 50, Paragraphs 6 and 7. These radioactive wastes are the result of reprocessing plant operations,
such as, but not limited to: contaminated job wastes including laboratory items such as clothing, tools, and
equipment.

(2) Evaluation. Determinations that any waste is incidental to reprocessing by the evaluation process shall be
developed under good record-keeping practices, with an adequate quality assurance process, and shall be
documented to support the determinations. Such wastes may include, but are not limited to, spent nuclear fuel
reprocessing plant wastes that:

(a) Will be managed as low-level waste and meet the following criteria:
1 . Have been processed, or will be processed, to remove key radionuclides to the maximum extent

that is technically and economically practical; and
2. Will be managed to meet safety requirements comparable to the performance objectives set out in

10 CFR Part 6 1, Subpart C, Perflormance Objectives; and
3. Are to be managed, pursuant to DOE's authority under the Atomic Energy Act of 1954, as

amended, and in accordance with the provisions of Chapter IV of this Manual, provided the waste
will be incorporated in a solid physical form at a concentration that does not exceed the applicable
concentration limits for Class C low-level waste as set out in 10 CFR 61.5 5, Waste Classification;
or will meet alternative requirements for waste classification and characterization as DOE may
authorize.

(b) Will be managed as transuranic waste and meet the following criteria:
1 . Have been processed, or will be processed, to remove key radionuclides to the maximum extent

that is technically and economically practical; and
2. Will be incorporated in a solid physical form and meet alternative requirements for waste

classification and characteristics, as DOE may authorize; and
3. Are managed pursuant to DOE's authority under the Atomic Energy Act of 1954, as amended, in

accordance with the provisions of Chapter III of this Manual, as appropriate.

Note: In the Nuclear Waste Policy Act of 1982, as amended, the term high-level radioactive waste is defined as:

"(a) the highly radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid
waste produced directly in reprocessing and any solid material derived from such liquid waste that contains
fission products in sufficient concentrations; and (b) other highly radioactive material that the Commission,
consistent with existing law, determines by rule requires permanent isolation."

Michael E. Johnson Page 3 5/7/2013



Strategy for Classification of Hanford Tank Wastes
DRAFT

DOE G 43 5. 1-1, Implementation Guide for use with DOE M435.J1-1, Chapter II, High-Level Waste Requirements
provides the following guidance in determining the classification of wastes.

The NRC has posited that, "radioactive wastes that have historically been referred to as high-level waste,
i.e., reprocessing wastes, are initially both intensely radioactive and long-lived" (52 FR 5994). However,
these wastes contain a wide variety of radionuclides with some (e.g., Sr-90, Cs- 137) having a relatively
short half-life yet representing a large fraction of the radioactivity for the first few centuries after the wastes
are produced. These nuclides produce significant amounts of heat and radiation, both of which are of
concern when managing such wastes. [DOE G 435.1-1, page 11-2]

The Nuclear Regulatory Commission "considers that these two characteristics, intense radioactivity for a
few centuries followed by a long-term hazard requiring permanent isolation, are key features which can be
used to distinguish high-level wastes from other waste categories" (52 FR 5994).
[DOE G 43 5. 1 -1, page 11-3 ]

DOE M 435.1-1 supports the implementation of part (2) of the 10 CFR Part 60 definition to mean that
high-level wastes are wastes that are generated as a product of reprocessing of spent nuclear fuel
downstream of, and including, the first step in a separations process, and the consistent waste streams from
subsequent extraction cycles or steps. Separation processes include aqueous separation processes, e.g., the
Redox and the Purex processes, and nonaqueous processes, e.g., pyrometallurgical and pyrochemical
processes. Wastes that are produced upstream of these separations processes. from such processes as
chemical or mechanical decladding. fuel dissolution. cladding separations. conditioning. or accountability
measuring, are not high-level waste. Such wastes are considered processing wastes and should be managed
in accordance with the appropriate Chapters of DOE M 43 5. 1 -1, as either transuranic, mixed low-level, or
low-level waste. In addition, these wastes may be commingled with materials-in-process that require
further processing to separate desired materials from wastes. [DOE G 43 5. 1 -1, page 11-6]

Michael E. Johnson Page 4 5/7/2013
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DOEIORP-2004-01

Preface

Although historically the Department of Energy (DOE) has managed wastes within the Hanford
tank farms as High-Level Wastes (HLW) as a matter of operations management policy, DOE has
long maintained that, based on origin, process history, and radiological characteristics, the wastes
in any specific tank may actually be HLW, Transuranic Waste (TRU), or Mixed Low-Level
Waste (MLLW). DOE, therefore, has planned to appropriately designate wastes into one of
those categories once the wastes are ready for retrieval for treatment and disposal.

Accordingly, the DOE Office of River Protection (ORP) identified 11I Single-Shell Tanks (SSTs)
that contain wastes from the Bismuth-Phosphate Process (BPP). The BPP, the first production-
scale Spent Nuclear Fuel (SNF) reprocessing process ever used, was deployed during the
Manhattan Project (World War HI) to separate plutonium from SNIP. The BPP was only used at
Hanford and was replaced 50 years ago by more efficient solvent extraction reprocessing
processes, i.e., Reduction and Oxidation (REDOX) and Plutonium-Uranium Extraction
(PUREX). An important feature of the BPP relative to waste designation is that it was a batch
process, a feature that allows ORP to clearly distinguish where SNF existed (or did not exist)
within the process. The BPP used chemical additions to selectively dissolve and precipitate
plutonium compounds so that the plutonium could be separated from other SNIP constituents by
liquid/solids separations via centrifugation. Multiple water washes, each followed by
centrifugation, ensured very high degrees of solids separation from process liquids, e.g.,
separation of plutonium precipitates from liquids produced directly in SNF reprocessing.

The BPP created HLW that will be treated in the Waste Treatment Plant currently under
construction at Hanford and subsequently disposed of in the national repository. The BPP also
produced waste streams that are not HLW by origin as those wastes were not produced during
the reprocessing of SNF. The fact that the wastes are not HILW is confirmed by waste fission
product concentrations that are orders of magnitude less than those the U.S. Nuclear Regulatory
Commission requires to be disposed of in a geologic repository (10 CFR Part 61, Low-Level
Radioactive Waste Disposal).

This document explains the BPP and identifies which BPP steps produced HLW and which did
not on the basis of where SNP reprocessing actually took place within the series of BPP batch
treatment steps. As a result, this document provides a technical and regulatory basis for DOE-
ORP to determine that wastes from the BPP that are now contained in 11 Hanford SSTs (B-201,
B-202, B-203, B-204, T-201, T-202, T-203, T-204, T-104, T-1 10, and T-1 11) are TRU due to
waste origin and confirmed by radionuclide content. This document was developed in full
consideration of extensive technical evaluations of historical BPP and tank farm source
documents and records that were performed by the current Hanford tank farm contractor,
CH2M HILL Hanford Group, Inc. (CH2M HILL). CH2M HILL's evaluations included
historical records and process information produced by Hanford site contractors that operated the
BPP over its 1945-1954 operating history. Information derived from those historical documents
is consistent with the radioactive and chemical characteristics of the wastes in the 11 SSTs.
Accordingly, this document is believed to provide a reasonable and sound basis to support a
DOE-ORP determination that the wastes in the I11 SSTs identified above are TRU. Once those
wastes are put into a suitable form for disposal, appropriately packaged, and characterized in a

i
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manner that conforms to the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria and
permit requirements, those wastes should be suitable for disposal at WIPP.
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Executive Summary

The diverse nature of Hanford's tank waste generation operations over the past 60 years has led to large
tank-to-tank differences in radioactive material concentrations. Understanding how and why these
differences occurred is important to reaching sound waste management decisions. Of particular interest
are wastes generated from the Bismuth Phosphate Process (BPP), the first ever Spent Nuclear Fuel (SNF)
reprocessing and Plutonium (Pu) recovery process. That is, in part, because wastes generated by several
BPP process steps are candidates for a Transuranic Waste (TRU) determination as illustrated and
discussed below.

The BPP, unlike later Hanford solvent extraction-based reprocessing approaches (i.e., REDOX and
PUREX), consisted of a series of individual batch processes which selectively dissolved and precipitated
specific materials to recover Pu. It achieved thorough liquid/solids separation via centrifugation and
multiple water rinses of the centrifuge solids cake, thereby removing liquids and soluble materials from
the cake. Each batch process step resulted in an extensive and selective separation of the process wastes
from the process product streams. As a result, out of the five distinct BPP process steps (coating
dissolution, U dissolution, U separation, IS" decontamination cycle for Pu, 2 nd decontamination cycle for
Pu,), only two involved SNF reprocessing: U dissolution and U separations.
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The low fission product concentrations in those wastes is consistent with a non-HLW designation.
Therefore, on the basis of origin and content, the wastes in the I11 SSTs that received the wastes from
coating removal, the I '~ and 2nd decontamination cycles, and Pu concentration (T- 04, T-1I 10, T-1I 11, B3-
201 through B-204, T-201 through T-204) are not IILW.

Moreover, the wastes in those I11 SSTs; meet the definition of transuranic waste set forth in the NWPA
and the Waste Isolation Pilot Plant (WJPP) Land Withdrawal Act of 1996 and are, therefore, candidates
for disposal at WIPP in New Mexico.

iv
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Basis for Designating Certain Hanford Tank Wastes as TRU

1.0 BACKGROUND - Hanford Wastes Vary Sigificantly Tank-to-Tank

Hanford's 149 SSTs, 28 Double-Shell Tanks (DSTs), and 60 Miscellaneous Underground
Storage Tanks (MUSTs) collectively store -54 million gallons of radioactive mixed defense
wastes containing -190 million curies of radioactivity. The wastes in those tanks have varying
origins. For example, although extensive SNE reprocessing operations were conducted at
Hanford, not all tank wastes originated during the reprocessing of SNF. Tank wastes were
produced by a number of Hanford defense-related operations associated with removing cladding
from SNE, purifying the Pu product, decontaminating equipment/facilities, and performing
laboratory analyses. Rather than being the actual reprocessing of SNE, these operations occurred
prior to, following, or incidental to SNF reprocessing. This diversity in Hanford's tank waste
generation operations resulted in large tank-to-tank radioactive material concentration
differences. Understanding these differences is important to sound waste management
decisionaking. The magnitude of the large tank-to-tank radionuclide concentration differences
are graphically and numerically illustrated in Figures 1 and 2, respectively. For example, the
five tanks' with the highest inventories of radioactive materials in Figure 1 collectively contain
50 million curies whereas the 10 tanks2 with the lowest radioactive material inventories
collectively contain less than 5 thousand curies; this is a factor of 10,000 difference.
Furthermore, specific radionuclide concentrations can vary by factors greater than 1 million from
tank-to-tank as illustrated in Figure 2 for Cs-137 and Sr-90, the two most prominent
radionuclides in the tanks.

24.000,000

20,000,000

NOTE: TNs b W gmh indicates the WWIa curias owftsed in
ech Hnsford DST WAd SST basol "h OWe Basis Iveiory

Ford Oze WsdaiNW s "vs'ent bolng * dual teN* mnbers on

s6,000,000 t ~sdts5te

IL

12,000,000

Hanford Tanks Ordered By Total Curie Content

Figure 1. Radionuclide Inventories in the Hanford Tanks Span Over Four Orders of Magnitude

In order of curie inventory, high to low, the tanks are AZ-1O1, AZ-102, AY-102, A-105, and AX-104.
2 o ordered by curie inventory, the tanks are B-201, -202, -203. -204; T-20 1, -202, -203, - 204; and U-203 and
U-204.
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Source. Best Basis Inventory In the TWNS Database

There are several reasons why there is such a wide range of fission product inventories in the
Hanford tanks. First, while some tanks received highly radioactive wastes produced during the
reprocessing of SNE, other tanks did not. Second, the BPP, the world's first production-level
reprocessing process which was carried out at Hanford during the Manhattan Project starting in
1944, created large quantities of relatively low-curie waste compared to the waste produced by
later, substantially more efficient processes such as REDOX and PUREX Third, a 1960s/1970s
Hanford tank waste campaign extracted large amounts of Cs-137 from liquids in most Hanford
tanks and Sr-90 from wastes in the A and AX Farm tanks. That campaign reduced the collective
Hanford tank farms fission product content by approximately 40%3 . Fourth, tank capacities vary
from 55,000 gallons to over 1 million gallons and tanks are filled to varying degrees.

Cs-I 37 Sr-SO

__________ (Ciniter) Tank (C/ie) Tank
Highest Concentration -1.9 A104 -79 AX-1 0
Lowest Concentration 0.00001 T-04 <0.0000 3 T20
Ratio (High/Low) 200,00.0 30,000
Figure 2. Highest and Lowest Cs-137 and Sr-90 Concentrations in Hanford Tanks
Source: Best Basis Inventor in Hanford TWINS Database

This variability in waste sources and concentrations has led DOE to consider the origin and the
characteristics of wastes in each tank in planning its treatment and disposal strategies. Some
examples of wastes discharged to tanks that did not originate directly during the reprocessing of
SNF include:

>' Decladding wastes resulting from dissolving the metallic cladding (coating) from the SNF in
order to expose the actual fuel to reprocessing acids.

>' Wastes from processes used to clean and/or concentrate recovered Pu product materials in
order to achieve requisite Pu purity levels for weapons use.

> Laboratory wastes resulting from the sampling and analysis of various process and waste
streams resulting from Hanford operations.

>' Wastes from the cleanup of contaminated facilities and/or equipment.

Regardless of the characteristics or origin of the waste in any given tank, as a matter of policy,
DOE manages the Hanford tank farm wastes as HLW while those wastes are stored in the tanks.
This does not mean that DOE classified the wastes as HILW but rather, that DOE employs an
appropriately conservative management practice to ensure that the highest levels of safety and
best management practices are in place during the storage, retrieval, and handling of the Hanford
tank farm wastes.

In the sections that follow, the BPP is described with a focus on determining (a) when SNF was
present such that the "reprocessing of SNF" actually occurred in a process, (b) which BPP

3 The cesium and strontium were converted to cesium chloride and strontium fluoride and encapsulated. The
campaign was undertaken to reduce the decay heat load on the tanks, however, beneficial uses for the capsules were
sought and many capsules were deployed on commnercial and government initiatives.
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processes created "liquid waste produced directly in reprocessing [of SNF]", and (c) which BPP
processes appear to have resulted in solid materials with "fission products in sufficient
concentrations" to warrant permanent isolation. The BPP is compared and contrasted as
appropriate with the PUREX process for the simple reason that most people think of the PUREX
process when they think of reprocessing. PUREX was used across the DOE weapons complex
for Pu and Uranium (U) recovery. It was used in the United States on a limited basis for
commercial reprocessing. Finally, PUREX is used internationally for commercial and defense
reprocessing purposes (PNNL 1998). Conversely, the BPP was an earlier process used only at
Hanford in the U.S. Government's first production-level campaigns to recover Pu for defense
purposes. It processed less than 8% of the SNF reprocessed at Hanford.

2.0 BISMUTH PHOSPHATE PROCESS

As illustrated in Figure 3, the BPP4 was carried out in 221-T plant from 1944 to 1956 and in
221 -B plant from 1945 to 1952. As the first reprocessing process ever used at production levels
to separate Pu from SNE, it was conceived with an emphasis on time and purpose rather than
efficiency. The BPP was a batch process. It deployed a complex chemistry that selectively
dissolved and precipitated targeted chemical compounds such that simple liquid/solids
separations equipment (centrifuges) could isolate Pu from the other materials in the SNF as well
as materials introduced in the BPP. To place the process in perspective, the Government's
objective was to separate the one part Pu produced in the fission process from the roughly 10,000
parts of U and fission products that it was dispersed amongst in the SNF.

The BPP was quite different from successor reprocessing processes. For example, its sole
purpose was to recover Pu. Uranium was discharged as a waste. Conversely, REDOX and
PUREX recovered Pu and U, each as a separate product. Also, REDOX and PIJREX were
continuous solvent extraction processes which used a small fraction of the chemical additives
that the BPP required for separations. As a result, the BPP created over 200 times more waste
than PUREX per ton of U fuel processed. The BPP U Separations process created approximately
-3800 gallons of HLW per ton of U (GE 1951) while PUREX created -40 gallons per ton
(AR.HCO 1968). This resulted in Hanford's PUREX wastes having substantially higher fission
product concentrations than BPP

* ~wastes. For example, wastes InIt Ph

discharged from the BPP U T-Plant

* Separations process, the BPP
waste stream with the highest 13~~~i

fission product concentrations,
were reported to have Cs-137 REDox

concentrations of approximately
60 Gum3n (GE 1955), < 0.5% of PuREx
the 13,000 Ci/m3  Cs-137
concentrations in PUREX Is' IND iM IM IMINoI iwo t17 mI= iW "N Int

Figure 3. Operating Time Frames for Spent Nuclear Fuel
Reprocessing Processes at Hanford

4'The BPP flowsheets are provided in Attachment A and comparisons between the BPP and the PUREX process
wastes are provided in Attachment B.
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221 B/221T Buildings: Spent Fuel Processing via Bismuth Phosphate Process 224-BIT Buildings

Decaddng Th spnt uclar IThe Pu product goes through .The Pu productIs
operations~~~~ disle n h puoim(u additional dissolution and futher refined and
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preponderance of products, particularly those with Brouildin o.ther fmiissi .2schad -201
radioactive significant half-lives (tens of .prdcsadohrnurte 20.20,nd-4
materials remain Iyrsreanite uet i removed from the Pu product are l and T-201, .202, -203.
trapped In the I and are discharged to the tanks. Isare toS.,egT., ad-0
spent fuel matrix. I1,1 I

Figure 4. Generalized Bismuth Phosphate Process Flow Diagram
Source: Johnson 2003.

cycle raffinate wastes after neutralization (ARHCO 1968).

Figure 4 depicts the major BPP steps. The discussion that follows traces the SNF, the Pu
product, and the process wastes through the BPP [Note that the numbering of the subsections that
follow correspond to the numbers within each outlined block in Figure 4]. The following
discussions include g-eneral information regarding the chemical processes used. More detail
regarding the BPP ch~emistry and mass flow information can be found in Attachment A.

2.1 Coating Dissolution (Decladding - Figure 4, Block 2.1)

Prior to the actual reprocessing of SNF, the aluminum cladding (or coating) had to be removed to
expose the U to the acids that would be used to dissolve it. A boiling sodium nitrate/sodium
hydroxide solution was used to dissolve cladding. While virtually all of the radioactive fission
products remained within the intact spent fuiel matrix, small amounts of radioactive materials at
the surface of the fuel slugs entered decladding solutions. Decladding operations are considered
a "head end" process and not part of SNE reprocessing since the SNF remained intact throughout
the decladding process. The decladding wastes were subsequently combined with I"t cycle Pu
decontamination waste (discussed in Section 2.3) to use the excess sodium hydroxide in the
decladding wastes to neutralize acids in the I"t cycle decontamination wastes.

2.2 Uranium Dissolution and Uranium Separation (Figure 4, Block 2.2)

Following decladding, the U fuel slugs were dissolved in nitric acid. Once dissolved, water and
sulfuric acid were added to convert the uranyl nitrate to uranyl sulfate. Next, bismuth nitrate and
phosphoric acid were then added and a bismuth phosphate carrier was formed that extracted Pu
from solution as a precipitate. The uranyl sulfate remained in solution along with nearly all of
the cesium and approximately 90% of the strontium (CH2M HILL 2002). The bismuth
phosphate carrier and Pu were then precipitated as a filter cake via centrifuging, the filter cake
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was rinsed with water and re-centrifu~ged three times to remove any waste liquids and soluble
fission products that may have been initially entrained in the filter cake, and then the Pu cake
was transferred to the first Pu decontamination cycle (GE 195 1).

Approximately 10% of the fission products that were dissolved with the U stayed with the Pu
cake when it moved from U separations to the first Pu decontamination cycle. In addition to
strontium, substantial quantities of short-lived5 fission products, such as zirconium-95 (Zr-95)
and niobium-95 (Nb-95), were co-precipitated.

2.3 Plutonium Decontamination (Figure 4, Block 2.3, 1 t and 2 d Decon Cycles)

In the first Pu decontamination cycle, the Pu was oxidized to the +6 valence state via the addition
of sodium bismuthate and sodium dichromate. Sodium bismuthate, phosphoric acid, zirconium
nitrate, and cerium nitrate were added to precipitate bismuth phosphate and fission products
(primarily strontium, cerium, and zirconium). The bismuth phosphate and fission product
precipitate were centrifuged to separate them from the Pu which remained in the liquid phase.
Following separation, the Pu in the liquid phase was reacted with bismuth subnitrate and
phosphoric acid to produce a bismuth phosphate carrier and co-precipitate plutonium phosphate.
The bismuth phosphate carrier and plutonium phosphate solids were separated from the liquids
by centrifugation. The plutonium phosphate solids were water washed and centrifuged three
times. The bismuth phosphate and plutonium phosphate solids were then dissolved in nitric acid,
farming plutonium nitrate and bismuth nitrate in solution. This solution was then transferred to
the second decontamination cycle where the first decontamination process steps (except for
zirconium nitrate and cerium nitrate addition) were repeated to further purify the Plu product.

2.4 Plutonium Concentration Building (224-BIT) Wastes (Figure 4, Block 2.4)

The Plu from 221-B/T plants was transferred to the 224-BIT Pu Concentration Building to
remove the bismuth phosphate and residual fission products which were essentially all short half-
life contaminants. The Pu solution was received at 224-BIT in a ±4 valence state. It was first
oxidized with sodium bismuthate to a +6 valence state. Phosphoric acid was added to precipitate
bismuth phosphate along with residual Zr-95 and Nb-95 fission products, which were then
removed by centrifugation leaving the Pu in solution. Hydrogen fluoride and lanthanumn fluoride
were added to precipitate remaining fission products leaving the Pu in solution. Hydrogen
fluoride and lanthanum salts were then added to create lanthanum fluoride and plutonium
fluoride solids which were separated by centrifugation. The lanthanumn fluoride and plutonium
fluoride solids were reacted with potassium hydroxide to produce lanthanum hydroxide and
plutonium hydroxide. The lanthanum hydroxide and plutonium hydroxide solids were reacted
with nitric acid to produce the high purity Pu nitrate/lanthanumn nitrate product.

Targeted radionuclides for removal were primarily short-lived fission product and daughter
isotopes of zirconium, cerium, lanthanum, ruthenium, praseodymium, and yttrium (DuPont
1945), many of which were difficult to physically separate from the Pu via precipitation

5Zr-95 has a 64-day half-life and Nb-95 a 35-day half-life. In addition to the Zr-95, other phosphate insoluble short-
lived fission products such as Ce-144 (-284 days) were removed to achieve the desired plutonium purity and
handling characteristics. The fission products of concern relative to long-term waste management and disposal are
Cs-137 (-30 years) and Sr-90 (-29 years) which together with their daughters, Ba-137m and Y-90, account for
-99% of the curies in the Hanford tanks at the present time.
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processes. Thus, multiple precipitation steps were used in the first and second Pu
decontamination cycles and the Pu Concentration Building to separate these short-lived fission
products from the Pu product.

3.0 CLASSIFICATION OF TANK WASTES FROM THE BISMUTH PHOSPHATE
PROCESS

Although the BPP is referred to using the generic term 'reprocessing', the BPP actually consisted
of batch chemical process operations. Unlike the later solvent extraction processes (REDOX,
PLTREX) which were continuous flow and continuously connected, each operation within the
BPP took place on a batch basis. Figure 5 illustrates a typical BPP process step. Feed material
enters a process tank. The feed could consist of a re-dissolved solids (such as SNF or a Pu cake)
from a centrifuge or it could be the liquid phase from a centrifuge as illustrated in Figure 5. In
either case, chemical additives (such as those listed in Section 2) are used to selectively keep
certain chemical species in solution and to precipitate other species. The mixture is then
transferred to a centrifuge where the solids are separated from the liquids by centrifugal force.
The liquids are discharged from the centrifuge as it spins and the solids are retained. The tank
where the feed and additives were mixed is then rinsed with water to ensure all precipitates are
removed. Clean rinse water is sprayed onto the solids in the centrifuge (-3 parts water to I part
solids) while it operates to replace any process liquids that may have been entrained in the solid
cake. The centrifuge is operated two cycles to de-water the cake. Water is again sprayed onto
the solids in the centrifuge in a second cake rinse (-3 parts water to 1 part solids) while it
operates to wash trace quantities of dilute process liquids from the solid cake. The centrifuge is
operated two cycles to de-water the cake. All liquids including rinses pass on to the next process
step or are discharged as a waste based on the specific process operation. The solids are
dissolved and then transferred to the next BPP process or discharged as a waste, again based on
the specific BPP process operation.

In the manner discussed above, each BPP batch process achieved a highly effective liquid/solids
separation without cross contamination between batch operations.

Additives that selectively precipitate Triple Rinse
specific chemicals in the feed stream Solids wl~ater

(e.g., Pu In Solutionj l

Triple-Rinsed

Figure 5 - Typical Bismuth Phosphate Process Operation Sld

The clean separation liquid/solid separations and distinct break between BPP operations provides
an ability to clearly demark where reprocessing of SNF did and did not occur, where "liquid
waste produced directly in reprocessing" was present and where it was not, and consequently,
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which BPP process operations created HLW and which did not. The process logic is described
below.

3.1 Where Did SNF Reprocessing Occur?

SNF reprocessing could only occur during BPP process steps where the SNF constituent
elements existed in solution. That is because the NWPA defines SNE as "fuel that has been
withdrawn from a nuclear reactor following irradiation, the constituent elements of which have
not been separated by reprocessing."

Based on that definition, the reprocessing of SNF in the BPP occurs during the U dissolution and
U separation processes6 as illustrated in Figure 6. The U dissolution and U separation processes
are the only points along the BPP flowsheet where all of the constituent elements of the SNE
existed in one place. The U dissolution process places the SNF constituent elements (U, Pu,
fission products) into solution. All of the constituent elements of SNF exist at that point. The U
separations process then selectively precipitates the Pu. All of the SNF constituent elements are
present in the mixing tank and in the ....... Poesstkn
centrifuge. place beyond this

point are not
Onceliqud/slidssepaatins ocurreprocessing spent

Onceliqidlolid searaionsocc6 fuel which ceased to
in the U separations centrifuge, the Pu Product exist during uraniumcontiten elmets re~ ' E'i1Am separation; theSNF cosiun lmns aeremaining processes
separated into waste and Pu product I are decontaminating
cake. At the completion of the Pu IT=a~nuciwluto; Is th plutonu

I Is eparae fr uo rnimu

product cake water rinses in the Sfd ftsion products byi blsmuth I Spent nuclear fuel

centrifuge, the constituent elements 01 atsio Wout :eti n constituent elements are

of the SNF have been fully separated n micage sprtdinhsse.

and reprocessing is complete. The HLW,
resultant waste and product streams .--

are as follows:
Figure 6. Bismuth Phosphate Reprocessing Processes

SUranium Separations Liquid
Waste Stream - This waste stream includes -99.5% (by mass) of all materials present in
the SNF prior to dissolution including -99.5% of the U, -90% of all fission products
including -99% of the Cs-137 and -90% of the Sr-90, a small fraction of the Pu, and
chemicals/acids used to keep those materials in the liquid phase (CH2M HILL 2002,
Johnson 2003), and

SPlutonium Product Cake - The Pu product cake includes the precipitated Pu, -0.5% of
the U, and -10% of the fission products, at least half of which are short-lived fission
products and daughters (Johnson 2003).

6 Before uranium dissolution, reprocessing cannot occur since the SF constituent elements could not be separated by
reprocessing while still in solid form.
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3.2 Which Liquid Wastes Were Produced Directly In Reprocessing?

As described above 'liquid waste produced directly in reprocessing' could only have been
created during U dissolution and U separations as those two BPP process steps were the only
steps where reprocessing took place. The liquid wastes produced directly in reprocessing were
separated from the Pu product by centrifugal action.

The Put product stream was thoroughly rinsed and centrifuged multiple times to remove all traces
of the liquids produced directly in reprocessing (and the undesirable contaminants contained in
such liquids) from the Pu cake. By the time the cake was transferred to the first Pu
decontamination cycle, any residual liquids produced directly in reprocessing that remained in
the cake would have been diluted by -1000: 1 and would have represented <0. I% of the volume
of liquid created during U dissolution and U separations , a negligible volume and concentration.
This, the, leads one to the conclusion that the only 'liquid waste produced directly in
reprocessing' from the BPP is the liquid waste stream discharged from the U separations process
to the SSTs.

3.3 Which BPP Wastes Are HLW?

For the BPP, it is evident from the preceding discussions that the liquid waste stream discharged
from the U separations process contained "highly radioactive material resulting from the
reprocessing of spent nuclear fuel". Those wastes therefore meet the definition of HLW set forth
in the NWPAS:

"High-level radioactive waste means:

(A) the highly radioactive material resulting from the reprocessing of SNF, including
liquid waste produced directly in reprocessing and any solid material derived from such
liquid waste that contains fission products in sufficient concentrations; and

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

The U separations liquid waste stream is therefore identified in Figure 6 as HLW. That waste
stream contained approximately 95% of the fission products important to DOE in determining
the waste disposal pathway, i.e., -99% of the Cs-I 37 and -90% of the Sr-90, the two fission
products that, with their secular equilibrium daughters, account for 99% of the radioactivity in
the Hanford tanks9 .

7 Cake volume approximately 10 gallons, moisture content -30%. Waste from U separations approximately 2400
gallons (GE 1951). On that basis, (10)(0.3)/2400 =0. 1% of liquids produced directly in reprocessing should remain
in the cake after first liquid/solid separation. Each rinse used 30 gallons of water (GE 195 1). Assuming 3 gallons of
liquid in the cake (30%) and three separate 30 gallon rinses (including tank rinse), each rinse should reduce the
concentration by a factor of 10. Moreover, any such liquid would be highly diluted (by a factor of 1000 due to the
three rinses) before the cake was dissolved and transferred.

8Mssame definition is incorporated by reference into the Atomic Energy Act of 1954 (AEA), as amended, and the
Waste Isolation Pilot Plant Land Withdrawal Act.
9Ba-137m and Y-90 are daughters of Cs-137 and Sr-90, respectively, that are in secular equilibrium, i.e., the half-
life of the parent radioisotopes (Cs- 137 and Sr-90) is so much longer than that of the daughters that the radioactivity
of the daughters is essentially equal to that of the parent.
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The liquid wastes produced directly in reprocessing are part of that waste stream and were not
present in the BPP Pu-related processes that followed U separations.

Accordingly, wastes from the BPP 0S and 2 nd decontamination cycles are not HLW. Similarly,
wastes from Pu concentration activities that further processed the product stream from the BPP
in 224-BIT buildings were also not HLW.

4.0 TRU DETERMINATION - Candidate Wastes for Classification as Contact-Handled
TRU

The WIPP Land Withdrawal Act defines TRU as:

"Iwaste containing more than 100 nanocuries of alpha-emitting transuranic
isotopes per gram of waste, with half-lives greater than 20 years, except for (A)
HLW; (B) waste that the Secretary has determined, with the concurrence of the
Administrator, does not need the degree of isolation required by the disposal
regulations; or (C) waste that the NRC has approved for disposal on a case-by-
case basis in accordance with Part 61 of title 10, Code of Federal Regulations".

The waste streams from the BPP first and second decontamination cycles and the Pu
Concentration Cycle that were carried out in the 224-B/T buildings are currently contained in 11I
SSTs along with the decladding waste. Based upon the discussions in Section 3, none of those
tanks contain HLW as defined in the NWPA.

Fission product concentrations' 0 for the wastes in the I11 SSTs are illustrated in Figure 7. The
Cs-IS? Class C = 4.6 CIiterS-0Cls C11e

-10 4 -1 -1 41 90 .0 .0 -0 -0 .0 -0

Figur .. s-.. 37 .. and .. ...... CIcnran in... Candidat T .ak

0At he reset tmeCs-1 ad S ----- togethe wit Ithei daugter i TTua~eulbim B-3m n -0

repeset -9% f te fssin podut ativty n te anfrd ank (Bst asi Inentry n te Hnfod TIN

database).
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two dotted/dashed lines near the top of Figure 7 indicate the Class C concentration limits for Cs-
137 (4.4 curies per liter) and Sr-90 (7 curies per liter)'1 1.

All 11I SSTs would be Class A or Class B solely on the basis of the 10 CFR § 61.55
concentrations related to fission products'12. Based on the fission product content, DOE estimates
that all 11 tanks will result in contact-handled'13  TRU once dewatered and packaged. The
transuranic material content for each SST is indicated in Figure 8.

The tanks are grouped in Figure 8 according to the primary origin of their contained wastes from
within or resulting from the BPP. The first eight tanks are all 200-series, 55,000 gallon, SSTs
that contain 224-BIT Pu Concentration Building wastes.

Figure 8. Candidate Contact-Handled Single-Shell Tanks TRU Waste Designation

Tank Waste Waste Types TRU Cs-137 I Sr.90
Volume (kgal) (See Key Beiow) I(nanocuri m) j (uriedlter) (cu~esllter)

Group I - Sirngle-Shell Tanks Containing 224 Bildig Waste
B-201 30 224 824 0.0002 0.002
B-202 29 224 214 0.0001 0.004
B-203 51 224 297 0.000008 0.00009
B-204 50 224 263 0,00003 0.0017
T-201 29 224 754 0.00004 0.0001
T-202 21 224 221 0.00003 0.000003
T-203 37 224 295 0.00002 0.000003
T-204 37 - 224 ~ 243 0.000009 0.000005

Group 11 - Sf; ;Ie-S hel:T anks C ontaliig 22411 Buiing Waste
and20d Dontamtion *Cye Wate _____

T-1 10 1 370 1 2/2 67 0.0___002 0.00004
0 224/2C (170 after drying) 000

T-111 44 ______ 2242C/DW 182 1 0.0001 [0.005
______Group III - Single-Shell Tanks Containin Ist1 Decontamination Cycleg WJaste

T-1 04 317 j 1C/CW 1 158 1 0.0002 [0.003
___________ KEl Y TO WATEPE ESIGNATIOlN

Waste Typel Description
11C First Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
2C Second Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
224 224-BIT Plutonium Concentration Building Waste
CW Coating Removal Waste from Dissolution of the Coating on Spent Nuclear Fuel
DW Equipment decontamination waste from 221-T Plant

"10 CFR 61.55, Table 2. That regulation indicates the concentrations in curies per cubic meter. The Class C
concentrations for Cs- 137 and Sr-90 are 4400 curies per cubic meter and 7000 curies per cubic meter, respectively.

'2Tewastes exceed the Table I limits in §61.55 for alpha-emitting radionuclides, however, for defense wastes
containing alpha-emitting radionuclides, the TRU definition in the WIPP Land Withdrawal Act are governing.

1Contact dose at the package surface will be less than 200 mR/hour.
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The second group of tanks contain Pu Concentration Building wastes along with wastes from the
BPP second decontamination cycle. T- 1ll also contains decontamination wastes.

The last group has one tank, T-104. It received BPP wastes from coating dissolution and the first
decontamination cycle.

DOE has used historical information, sampling, and analysis to determine that the I11 SSTs
identified in Figures 7 and 8 are valid candidates to receive a contact-handled TRU designation.
That designation will be achieved through a ROD pursuant to the National Environmental Policy
Act of 1969.
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

APPENDIX A - Chemical Reactions for the Bismuth Phosphate Flow Sheet
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Dissolution
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Uranium Separation I Plutonium Extraction
(Sheet 2)
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

First Decontamination Cycle for Plutonium
(Sheet 2)
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

First Decontamination Cycle for Plutonium
(Sheet 4)
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 1)
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 3)

PuO2(N03)2 gal+o2 FeN42(0)2 F&N4 HNSO4 .P(0) F2S43+ H4O N42

NN3 (NH4(N0I)4 +,3 4 30 * P3P4) oi 2H
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 5)

C Y C L E F M F U1 g i w ~ C t N O

COM G. SiF6 0.026M
(N144)2SO4 0.015M4 N03 0.99 M

BiPO4 0. 146 M (NH4)2SiF6 o.036M Na 1.60M
HN03 9.82 M NaNO3 0.004 M PU 1.3-grams
Pu 0 NH4NO3 0.03 M Fission products less than 0.1%

Pu 0.7-gram (Ru'06, Ce'". Zr". Si". and CS'3 1)

Bismuth Phosphate Cross-Over:
Pu (IV) to Pu (VI) Oxidation

rFrom 2211 Plant 2" Chemical Additions
DecontamnInation * 96-gallons water

Cycle for Pu *32.8-allons 3.9wt% NaMiO -
1.4wt% NazCr 2O7

Pu(N03)4 + NaBiO3 - PuO2(N03)2 + BiONO3 + NaNO3
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Bismuth Phosphate Cross-Over:
BiPO4 Precipitation (Sheet 1)
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Chemical Reactions/or the Bismuth Phosphate Flow Sheet

Lanthanum Fluoride By-Product:
LaF3 Precipitation (Sheet 1)
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Chemical Reactions for the Bismnuth Phosphate Flow Sheet

Lanthanumn Fluoride By-Product:
LaF3 Precipitation (Sheet 3)

Chemical Additons
240-gallons water
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Chemical Reactions/or the Bismuth Phosphate Flow Sheet

Plutonium Metathesis (Sheet 1)

In IChemical Additons
PW* 130-gallons waterJ _ _> 7-gallons 34wt% KOHI
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

224 Building Waste

HN03 '11.7 M LaF3 4.07 gm/I
BiPO4 48.6-gm/I Pu 0.2-grams
Pu 0.4-grams ~

.. H2S204 0.004 MA C2u 1 .4-gam

7NH4NO3 0.001 M Pu 0.7-grams Less th~an 0.001% of
KNO3 .004Fission Products that
KF 0;032entered with spent fuel to

Pu 0.1-grams 221 Plant

To Single-hell Tanks

References for Appendix A Flowsheets:

HW-1 0475-C, 1944, Hanford Technical Manual Section C, General Electric Hanford Atomic
Products Operation, Richland, Washington

HW-23 043, 1951, Flow Sheets and Flow Diagrams of Precipitation Separations Process,
General Electric Company, Richland, Washington

HW-26365, 1952, Brief Summary of Separations Processes, General Electric Company,
Richland, Washington
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APPENDIX B - Bismuth Phosphate and PUREX Process Waste Stream Characteristics

Table B-1. Comparison of Bismuth Phosphate and PUREX Process Waste Streams

Waste Stream Gross Beta Gross Gamma Sr-0 Cs-137 Waste Waste Batch Comment
Radioactivity Radioactivity PCi/mI MCI/mi Batch (gallons I U

MCi/mi ACI/mi oum o

-Uranium Separations Metal 127 22 Not Reported Not 2380 3840 Average o1f three samples taken
Waste Reported in 1947. Fission products in

Metal waste had decayed for I t
_________ _________ 2 years; see Table B-2.

Uranium Separations Metal Not Reported Not Reported 0.59 57.3 Not Average Cs and Sr
Waste Reported concentrations in Metal waste

after U removal in the TBP
____________________________Plant; see Table B-3

First Pu Product 0.39 0.22 0.0058 0,15 2822 4551 Average fission products
Decontamination Cycle concentrations in ICICW
(IC) Waste mixed with waste, see Table B-3.
Coating Removal Waste
(CW) _________

Second Pu Product 0.0018 0.003 Not Reported Not 2090 3370 Average fission products
Decontamination Cycle Reported concentrations in 2C waste;
(2C) Waste s_______ ee Table B-2
224 Pu Product 0.14 0.03 Not Reported Not 2200 3550 Sec HW-10728, page 9, 1948,
Concentration Building Reported Process Waste Data - 200
Waste Areas. Letter from R. S. Bell

to ftle dated August 12, 1948,
General Electric Company,

___________________________ ____________________________________ _________ Richland Washington

Waste Stream Gross Beta Gross Gamma Sr-90 Cs-I 37 Waste Waste Batch Comment
Radioactivity Radioactivity M.CI/mi MCI/mi Batch (gallons /U

MCI/mi MCI/mi Volume Ton
(gallons) _______

PUREX I WW Not Reported Not Reported 5,300 5,100 100 100 HW-52824, page 7, 1957,
(concentrated aqueous Ultimate Disposal of PUREX
waste from I' cycle solvent Wastes, General Electric
extraction before Company, Richland
concentration and Washington.
neutralization.- after I-year (1957 PUREX Flowsheet for
decay) processing 600 MWD / ton

________natural U fuel)
PUREX I WW Not Reported Not Reported -218,800 -12,700 657.4 41.1 AR-H-214,1968. PUREX
(concentrated aqueous (includes Sr" (assuming Chemical Flowsheet
waste from Va cycle solvent and Sr") 16-tons Processing Aluminum Clad
extraction after sugar Uranium Uranium Fuels, Atlantic
denitration. concentration processed Richfield Hanford Company,
and neutralization) per batch) Richland Washington.

(1968 PUREX Flowsheet for
processing 600 MWD/ton
natural U fuel; includes
internal recycle of wastes and

______________________________ ___________sugar denitration of I WW)

14 Bismuth Phosphate Process waste volumes are from HW-23043, 195 1, Flow Sheets and Flow Diagrams of Precipitation
Separations Process, General Electric Company, Richland, Washington
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Preface

Although historically the Department of Energy (DOE) has managed wastes within the Hanford
tank farms as high-level radioactive wastes (HLW) as a matter of operations management policy,
DOE has long maintained that, based on origin, process history, and radiological characteristics,
the wastes in any specific tank may actually be HLW, transuranic waste (TRU), or mixed low-
level waste (MLLW). DOE, therefore, has planned to appropriately designate wastes into one of
those categories once the wastes are ready for retrieval for treatment and disposal.

Accordingly, the DOE Office of River Protection (ORP) identified I1I single-shell tanks (SSTs)
that contain wastes from the Bismuth-Phosphate Process (BPP). The BPP, the first production-
scale spent nuclear fuel (SF) reprocessing process ever used, was deployed during the Manhattan
Project (World War 11) to separate plutonium from SF. The BPP was only used at Hanford and
was replaced 50 years ago by more efficient solvent extraction reprocessing processes, i.e.,
REDOX and PUREX. An important feature of the BPP relative to waste designation is that it
was a batch process, a feature that allows ORP to clearly distinguish where SF existed (or did
not exist) within the process. The BPP used chemical additions to selectively dissolve and
precipitate plutonium compounds so that the plutonium could be separated from other SF
constituents by liquid/solids separations via centrifugation. Multiple water washes each followed
by centrifugation ensured very high degrees of solids separation from process liquids, e.g.,
separation of plutonium precipitates from liquids produced directly in SF reprocessing.

The BPP created HLW that will be treated in the Waste Treatment Plant currently under
construction at Hanford and subsequently disposed of in the national repository. The BPP also
produced waste streams that are not HLW by origin as those wastes were not produced during
the reprocessing of SF. The fact that the wastes are not HLW is confirmed by waste fission
product concentrations that are orders of magnitude less than those the U.S. Nuclear Regulatory
Commission requires to be disposed of in a geologic repository (10 CFR Part 61, Low-Level
Radioactive Waste Disposal).

This document explains the BPP and identifies which BPP steps produced HLW and which did
not on the basis of where SF reprocessing actually took place within the series of BPP batch
treatment steps. As a result, this document provides a technical and regulatory basis for DOE-
ORP to determine that wastes from the BPP that are now contained in I11 Hanford S STs (B-20 1,
B-202, B-203, B-204, T-20 1, T-202, T-203, T-204, T- 104, T-1I 10, and T-1I 11) are TRU due to
waste origin and confirmed by radionuclide content. This document was developed in full
consideration of extensive technical evaluations of historical BPP and tank farm source
documents and records that were performed by the current Hanford tank farm contractor, CH2M
HILL Hanford Group, Inc. CH2M HILL's evaluations included historical records and process
information produced by Hanford site contractors that operated the BPP over its 1945-1954
operating history. Information derived from those historical documents is consistent with the
radioactive and chemical characteristics of the wastes in the 11I SSTs. Accordingly, this
document is believed to provide a reasonable and sound basis to support a DOE-ORP
determination that the wastes in the 11I SSTs identified above are TRU. Once those wastes are
put into a suitable form for disposal, appropriately packaged, and characterized in a manner that
conforms to the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria and permit
requirements, those wastes should be suitable for disposal of at WIIPP.
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Executive Summary

A diversity of Hanford's tank waste generation operations over the past 60 years has led to large tank-to-
tank differences in radioactive material concentrations. Understanding how and why these differences
occurred is important to reaching sound waste management decisions. Of particular interest are wastes
generated from the Bismuth Phosphate Process (BPP), the first ever spent nuclear fuel (SF) reprocessing
and plutonium (Pu) recovery process. That is, in part, because wastes generated by several BPP process
steps are candidates for a transuranic waste (TRU) determination as illustrated and discussed below.

The BPP, unlike later Hanford solvent extraction-based reprocessing approaches (i.e., REDOX and
PUREX), consisted of a series of individual batch processes which selectively dissolved and precipitated
specific materials to recover Pu. It achieved thorough liquid/solids separation via centrifugation and
multiple water rinses of the centrifuge solids cake, thereby removing liquids and soluble materials from
the cake. Each batch process step resulted in an extensive and selective separation of the process wastes
from the process product streams. As a result, out of the five distinct BPP process steps (coating
dissolution, U dissolution, U separation, I"t decontamination cycle for Pu, 2 nd decontamination cycle for
Pu,), only two involved SF reprocessing: U dissolution and U separations.
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therefore DOE's position that, on the basis of origin and content, the wastes in the I11 SSTs that received
the wastes from coating removal, the VS and 2nd' decontamination cycles, and Pu concentration (T- 104, T-
1 10, T- I111, B-20 1 through B-204, T-201I through T-204) are not HLW.

Moreover, the wastes in those I11 SSTs meet the definition of transuranic waste set forth in the NWPA
and the Waste Isolation Pilot Plant (WIPP) Land Withdrawal Act of 1996 and are, therefore, candidates
for disposal at WIPP in New Mexico. DOE's formal determination that the wastes are TRU would occur
via Record of Decision (ROD) in accordance with the National Environmental Policy Act of 1969
(NEPA). Based on that ROD, the wastes would be retrieved, dewatered, packaged, certified, and then
disposed of as TRU at WIPP. Once dewatered and packaged, wastes from all 11I SSTs will be contact-
handled, exhibiting package surface dose rate less than 200 mR/hour.
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Basis for Designating Certain Hanford Tank Wastes as TRU

1.0 BACKGROUND - Hanford Wastes Vary Significantly Tank-to-Tank

Hanford's 149 single-shell tanks (SSTs), 28 double-shell tanks (DSTs), and 60 miscellaneous
underground storage tanks (MUSTs) collectively store -54 million gallons of radioactive mixed
defense wastes containing '-190 million curies of radioactivity. The wastes in those tanks have
varying origins. For example, although extensive spent nuclear fuiel (SF) reprocessing operations
were conducted at Hanford, not all tank wastes originated during the reprocessing of SF. Tank
wastes were produced by a number of Hanford defense-related operations associated with
removing cladding from SF, purifying the plutonium (Pu) product, decontaminating
equipment/facilities, and performing laboratory analyses. Rather than being the actual
reprocessing of SF, these operations occurred prior to, following, or incidental to SF
reprocessing. Such diversity in Hanford's tank waste generation operations resulted in large
tank-to-tank radioactive material concentration differences. Understanding these differences is
important to sound waste management decisionmaking. The magnitude of the large tank-to-tank
radionuclide concentration differences are graphically and numerically illustrated in Figures I
and 2, respectively. For example, the five tanks' with the highest inventories of radioactive
materials in Figure I collectively contain - 50 million curies whereas the 10 tanks 2 with the
lowest radioactive material inventories collectively contain less than 5 thousand curies; this is a
factor of 10,000 difference. Furthermore, specific radionuclide concentrations can vary by
factors greater than 1 million from tank-to-tank as illustrated in Figure 2 for Cs-137 and Sr-90,
the two most prominent radionuclides in the tanks.

24,000,000

20,000,000

C16,000,000

(D)

*~8,000,000

4,000,000

Hanford Tanks Ordered By Total Curie Content

Figure 1. Radionuclide Inventories in the Hanford Tanks Span Over Four Orders of Magnitude

In order of curie inventory, high to low, the tanks are AZ-101, AZ-102, AY-102, A-105, and AX-104.
2 Ntordered by curie inventory, the tanks are B-201, -202, -203. -204; T-201, -202, -203, -204; and U-203 and

U-204.
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Source: Best Basis Inventory' in the TWINS Database

There are several reasons why there is such a wide range of fission product inventories in the
Hanford tanks. First, while some tanks received highly radioactive wastes produced during the
reprocessing of spent nuclear fuel, other tanks did not. Second, the Bismuth Phosphate Process
(BPP), the world's first production-level reprocessing process which was carried out at Hanford
during the Manhattan Project starting in 1944, created large quantities of relatively low-curie
waste compared to the waste produced by later, substantially more efficient processes such as
REDOX and PUREX. Third, a 1960 s/70s Hanford tank waste campaign extracted large
amounts of Cs-137 from liquids in most Hanford tanks and Sr-90 from wastes in the A and AX
farm tanks. That campaign reduced the collective Hanford tank farms' fission product content by
approximately 40%3 . Fourth, tank capacities vary from 55,000 gallons to over 1 million gallons
and tanks are filled to varying degrees.

Cs-I 37 Sr-90

_______________ (Cilliter) Tank -(Cil/liter) Tank
Highest Concentration -1.9 AX-i 104 _ -79 AX- 104
Lowest Concentration 0.00001 T-204 <0.000003 T-202
Ratio (High/Low) 200,000 30,000,000
Figure 2. Highest and Lowest Cs-137 and Sr-9O Concentrations in Hanford Tanks
Source: Best Basis Inventory in Hanford TWINS Database

This variability in waste sources and concentrations has led the Department of Energy (DOE) to
consider the origin and the characteristics of wastes in each tank in planning its treatment and
disposal strategies. Some examples of wastes discharged to tanks that did not originate directly
during the reprocessing of spent nuclear fuel include:

SDecladding wastes resulting from dissolving the metallic cladding (coating) from the spent
nuclear fuel in order to expose the actual fuel to reprocessing acids.

SWastes from processes used to clean and/or concentrate recovered Pu product materials in
order to achieve requisite Pu purity levels for weapons use.

~.Laboratory wastes resulting from the sampling and analysis of various process and waste
streams resulting from Hanford operations.

SWastes from the cleanup of contaminated facilities and/or equipment.

Regardless of the characteristics or origin of the waste in any given tank, as a matter of policy,
DOE manages the Hanford tank farm wastes as high-level radioactive wastes (HLW) while those
wastes are stored in the tanks. This does not mean that DOE classified the wastes as HLW but
rather, that DOE employs an appropriately conservative management practice to ensure that the
highest levels of safety and best management practices are in place during the storage, retrieval,
and handling of the Hanford tank farm wastes.

3 The cesium and strontium were converted to cesium chloride and strontium fluoride and encapsulated. The
campaign was undertaken to reduce the decay heat load on the tanks, however, beneficial uses for the capsules were
sought and many capsules were deployed on commercial and government initiatives.
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In the sections that follow, the BPP is described with a focus on determining (a) when SF was
present such that the "reprocessing of spent nuclear fuel" actually occurred in a process, (b)
which BPP processes created "liquid waste produced directly in reprocessing [of SF]", and (c)
which BPP processes appear to have resulted in solid materials with "fission products in
sufficient concentrations" to warrant permanent isolation. The BPP is compared and contrasted
as appropriate with the PUREX process for the simple reason that most people think of the
PUREX process when they think of reprocessing. PUREX was used across the DOE weapons
complex for Pu and uranium (U) recovery. It was used in the U.S. on a limited basis for
commercial reprocessing. Finally, PUREX is used internationally for commercial and defense
reprocessing purposes (PNNL 1998). Conversely, the BPP was an earlier process used only at
Hanford in the U.S. government's first production-level campaigns to recover Pu for defense
purposes. It processed less than 8% of the SF reprocessed at Hanford.

2.0 BISMUTH PHOSPHATE PROCESS

As illustrated in Figure 3, the Bpp 4 was carried out in 22 1-T plant from 1944 to 1956 and in 221 -
B plant from 1945 to 1952. As the first reprocessing process ever used at production levels to
separate Pu from SF, it was conceived with an emphasis on time and purpose rather than
efficiency. The BPP was a batch process. It deployed a complex chemistry that selectively
dissolved and precipitated targeted chemical compounds such that simple liquid/solids
separations equipment (centrifuges) could isolate Pu from the other materials in the spent fuel as
well as materials introduced in the BPP. To place the process in perspective, the government's
objective was to separate the one part Pu produced in the fission process from the roughly 10,000
parts of U and fission products that it was dispersed amongst in the SF.

The B3PP was quite different from successor reprocessing processes. For example, its sole
purpose was to recover Pu. Uranium was discharged as a waste. Conversely, REDOX and
PUREX recovered Pu and U, each as a separate product. Also, REDOX and PUREX were
continuous solvent extraction processes which used a small fraction of the chemical additives
that the BPP required for separations. As a result, the BPP created over 200 times more waste
than PUREX per ton of U fuel processed. The BP U Separations process created approximately
'-3800 gallons of high-level BimtPhsae
waste per ton of U (GE 195 1) BimtPhsae

while PUREX created -40 T-Plant

gallons per ton (ARHCO 1968).
This resulted in Hanford's B-Plant

PUREX wastes having
substantially higher fission REDOX

product concentrations than BP
wastes. For example, wastes PRE

discharged from the BP U_________________

Separations process, the BP 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

waste stream with the highest
fission product concentrations, Figure 3. Operating Time Frames for Spent Nuclear Fuel

Reprocessing Processes at Hanford

4~ The BPP flowsheets are provided in Attachment A and comparisons between the BPP and the PUREX process
wastes are provided in Attachment B.
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Figure 4. Generalized Bismuth Phosphate Process Flow Diagram
Source: Johnson 2003.

were reported to have Cs-137 concentrations of approximately 60 Gu/m3 (GE 1955), < 0.5% of
the 13,000 Gu/m3 Cs-137 concentrations in PUREX Ist cycle raffinate wastes after neutralization
(ARHCO 1968).

Figure 4 depicts the major BPP steps. The discussion that follows traces the SF, the Pu product,
and the process wastes through the BPP [Note that the numbering of the subsections that follow
correspond to the numbers within each outlined block in Figure 4]. The following discussions include
general information regarding the chemical processes used. More detail regarding the BPP
chemistry and mass flow information can be found in Attachment A.

2.1 Coating Dissolution (Decladding - Figure 4, Block 2.1)

Prior to the actual reprocessing of SF, the aluminum cladding (or coating) had to be removed to
expose the U to the acids that would be used to dissolve it. A boiling sodium nitrate/sodium
hydroxide solution was used to dissolve cladding. While virtually all of the radioactive fission
products remained within the intact spent fuel matrix, small amounts of radioactive materials at
the surface of the fuel slugs entered decladding solutions. Decladding operations are considered a
"head end" process and not part of spent fuel reprocessing since the spent fuel remained intact
throughout the decladding process. The decladding wastes were subsequently combined with ISt
cycle Pu decontamination waste (discussed in Section 2.3) to use the excess sodium hydroxide in
the decladding wastes to neutralize acids in the ISt cycle decontamination wastes.

2.2 Uranium Dissolution and Uranium Separation (Figure 4, Block 2.2)

Following decladding, the U fuel slugs were dissolved in nitric acid. Once dissolved, water and
sulfuric acid were added to convert the uranyl nitrate to uranyl sulfate. Next, bismuth nitrate and
phosphoric acid were then added and a bismuth phosphate carrier was formed that extracted Pu
from solution as a precipitate. The uranyl sulfate remained in solution along with nearly all of the
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cesium and approximately 90% of the strontium (CH2MHill 2002). The bismuth phosphate
carrier and Pu were then precipitated as a filter cake via centrifuging, the filter cake was rinsed
with water and re-centrifuged three times to remove any waste liquids and soluble fission
products that may have been initially entrained in the filter cake, and then the Pu cake was
transferred to the first Pu decontamination cycle (GE 195 1).

Approximately 10% of the fission products that were dissolved with the U stayed with the Pu
cake when it moved from U separations to the first Pu decontamination cycle. In addition to
strontium, substantial quantities of short-lived fission products, such as zirconium-95 (Zr-95)
and niobium-95 (Nb-95), were co-precipitated.

2.3 Plutonium Decontamination (Figure 4, Block 2.3, 1 st and 2 "d Decon Cycles)

In the first Pu decontamination cycle, the Pu was oxidized to the +6 valence state via the addition
of sodium bismuthate and sodium dichromate. Sodium bismuthate, phosphoric acid, zirconium
nitrate, and cerium nitrate were added to precipitate bismuth phosphate and fission products
(primarily strontium, cerium, and zirconium). The bismuth phosphate and fission product
precipitate were centrifuiged to separate them from the Pu which remained in the liquid phase.
Following separation, the Pu in the liquid phase was reacted with bismuth subnitrate and
phosphoric acid to produce a bismuth phosphate carrier and co-precipitate plutonium phosphate.
The bismuth phosphate carrier and plutonium phosphate solids were separated from the liquids
by centrifugation. The plutonium phosphate solids were water washed and centrifuged three
times. The bismuth phosphate and plutonium phosphate solids were then dissolved in nitric acid,
forming plutonium nitrate and bismuth nitrate in solution. This solution was then transferred to
the second decontamination cycle where the first decontamination process steps (except for
zirconium nitrate and cerium nitrate addition) were repeated to further purify the Pu product.

2.4 Plutonium Concentration Building (224-B/T) Wastes (Figure 4, Block 2.4)

The Pu from 22 1 -BIT plants was transferred to the 224-BIT Plutonium Concentration Building to
remove the bismuth phosphate and residual fission products which were essentially all short half-
life contaminants. The Pu solution was received at 224-BIT in a +4 valence state. It was first
oxidized with sodium bismuthate to a +6 valence state. Phosphoric acid was added to precipitate
bismuth phosphate along with residual Zr-95 and Nb-95 fission products, which were then
removed by centrifugation leaving the Pu in solution. Hydrogen fluoride and lanthanum fluoride
were added to precipitate remaining fission products leaving the Pu in solution. Hydrogen
fluoride and lanthanumn salts were then added to create lanthanum fluoride and plutonium
fluoride solids which were separated by centrifugation. The lanthanum fluoride and plutonium
fluoride solids were reacted with potassium hydroxide to produce lanthanum hydroxide and
plutonium hydroxide. The lanthanum hydroxide and plutonium hydroxide solids were reacted
with nitric acid to produce the high purity Pu nitrate/lanthanumn nitrate product.

5Zr-95 has a 64-day half-life and Nb-95 a 35-day half-life. In addition to the Zr-95, other phosphate insoluble short-
lived fission- products such as Ce-144 (-284 days) were removed to achieve the desired plutonium purity and
handling characteristics. The fission products of concern relative to long-term waste management and disposal are
Cs-137 (-30 years) and Sr-90 (-29 years) which together with their daughters, Ba-137m and Y-90, account for
--99% of the curies in the Hanford tanks at the present time.
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Targeted radionuclides for removal were primarily short-lived fission product and daughter
isotopes of zirconium, cerium, lanthanum, ruthenium, praseodymium, and yttrium (DuPont
1945), many of which were difficult to physically separate from the Pu via precipitation
processes. Thus, multiple precipitation steps were used in the first and second Pu
decontamination cycles and the Pu Concentration Building to separate these short-lived fission
products from the Pu product.

3.0 CLASSIFICATION OF TANK WASTES FROM THE BISMUTH PHOSPHATE
PROCESS

Although the BPP is referred to using the generic term 'reprocessing', the BPP actually consisted
of batch chemical process operations. Unlike the later solvent extraction processes (REDOX,
PUREX) which were continuous flow and continuously connected, each operation within the
BPP took place on a batch basis. Figure 5 illustrates a typical BPP process step. Feed material
enters a process tank. The feed could consist of a re-dissolved solids (such as SF or a Pu cake)
from a centrifuge or it could be the liquid phase from a centrifuge as illustrated in Figure 5. In
either case, chemical additives (such as those listed in Section 2) are used to selectively keep
certain chemical species in solution and to precipitate other species. The mixture is then
transferred to a centrifuge where the solids are separated from the liquids by centrifugal force.
The liquids are discharged from the centrifuge as it spins and the solids are retained. The tank
where the feed and additives were mixed is then rinsed with water to ensure all precipitates are
removed. Clean rinse water is sprayed onto the solids in the centrifuge (-3 parts water to 1 part
solids) while it operates to replace any process liquids that may have been entrained in the solid
cake. The centrifuge is operated two cycles to de-water the cake. Water is again sprayed onto the
solids in the centrifuge in a second cake rinse (-3 parts water to 1 part solids) while it operates to
wash trace quantities of dilute process liquids from the solid cake. The centrifuige is operated
two cycles to de-water the cake. All liquids including rinses pass on to the next process step or
are discharged as a waste based on the specific process operation. The solids are dissolved and
then transferred to the next BPP process or discharged as a waste, again based on the specific
BPP process operation.

In the manner discussed above, each BPP batch process achieved a highly effective liquid/solids
separation without cross contamination between batch operations.

Additives that selectively precipitate Triple Rime
specific clienucais in the feed stream Soiswbe

(ag., Pu in Solution)

rinpe-Rinsed
Solids

Figure 5 - Typical Bismuth Phosphate Process Operation
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The clean separation liquid/solid separations and distinct break between BPP operations provides
an ability to clearly demark where reprocessing of SF did and did not occur, where "liquid waste
produced directly in reprocessing" was present and where it was not, and consequently, which
BPP process operations created HLW and which did not. The process logic is described below.

3.1 Where Did Spent Nuclear Fuel Reprocessing Occur?

SF reprocessing could only occur during BPP process steps where the SF constituent elements
existed in solution. That is because the Nuclear Waste Policy Act of 1982 (NWPA) clearly
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."

Based on that definition, the reprocessing of SF in the BPP occurs during the U dissolution and
U separation processes6 as illustrated in Figure 6. The U dissolution and U separation processes
are the only points along the BPP flowsheet where all of the constituent elements of the SF
existed in one place. The U dissolution process places the SF constituent elements (U, Pu, fission
products) into solution. All of the ....... Prcse a
constituent elements of SF exist at piace beyond fis

that point. The U separations process point ae not

then selectively precipitates the Pu. &0nfe -*c cespedt
Pu Prduct exWs during uranumAll of the SF constituent elements URANUM separabion; the

are present in the mixing tank and in temnngpiocesses

the centrifuige.ardeotmnig
I ansakmi -d ft phftOw V u product

Once liquid/solids separations occur '=MEN we~~ Spent nuviw fuel
* cwnsmiuent eleents wein the U separations centrifuge, the sepma dlted itis szip.

SF constituent elements are ie*

separated into waste and Pu product :HLW:
cake. At the completion of the Pu *

product cake water rinses in the--
centrifuge, the constituent elements Figure 6. Bismuth Phosphate Reprocessing Processes
of the SF have been fully separated and reprocessing is complete. The resultant waste and
product streams are as follows:

>Uranium Separations Liquid Waste Stream - This waste stream includes -99.5% (by
mass) of all materials present in the SF prior to dissolution including -99.5% of the U,
--90% of all fission products including -99% of the Cs-137 and -90% of the Sr-90, a
small fraction of the Pu, and chemicals/acids used to keep those materials in the liquid
phase (CH2M HILL 2002, Johnson 2003), and

SPlutonium Product Cake - The Pu product cake includes the precipitated Pu, '-0.5% of
the U, and -10% of the fission products, at least half of which are short-lived fission
products and daughters (Johnson 2003).

6 Before uranium dissolution, reprocessing cannot occur since the SF constituent elements could not be separated by

reprocessing while still in solid form.
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3.2 Which Liquid Wastes Were Produced Directly In Reprocessing?

'[L]iquid waste produced directly in reprocessing' could only have been created during U
dissolution and U separations as those two BPP process steps were the only steps where
reprocessing took place as described above. The liquid wastes produced directly in reprocessing
were separated from the Pu product by centrifugal action.

The Pu product stream was thoroughly rinsed and centrifuged multiple times to remove all traces
of the liquids produced directly in reprocessing (and the undesirable contaminants contained in
such liquids) from the Pu cake. By the time the cake was transferred to the first Pu
decontamination cycle, any residual liquids produced directly in reprocessing that remained in
the cake would have been diluted by '-1000: 1 and would have represented <0.1I% of the volume
of liquid created during U dissolution and U separations 7 , a negligible volume and concentration.
It is therefore DOE's position that the only 'liquid waste produced directly in reprocessing' from
the BPP is the liquid waste stream discharged from the U separations process to the SSTs.

3.3 Which BPP Wastes Are HLW?

For the BPP it is evident from then preceding discussions that the liquid waste stream discharged
from the U separations process contained "highly radioactive material resulting from the
reprocessing of spent nuclear fuel". Those wastes therefore meet the definition of HLW set forth
in the NWPA 8 :

"High-level radioactive waste means:

(A) the highly radioactive material resulting from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid material derived
from such liquid waste that contains fission products in sufficient concentrations; and

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

The U separations liquid waste stream is therefore identified in Figure 6 as HLW. That waste
stream contained approximately 95% of the fission products important to DOE in determining
the waste disposal pathway, i.e., '-99% of the Cs-137 and -90% of the Sr-90, the two fission
products that, with their secular equilibrium daughters, account for 99% of the radioactivity in
the Hanford tanks.

7Cake volume approximately 10 gallons, moisture content --30%. Waste from U separations approximately 2400
gallons (GE 1951). On that basis, (10)(0.3)/2400 = 0.1% of liquids produced directly in reprocessing should remain
in the cake after first liquid/solid separation. Each rinse used 30 gallons of water (GE 1951). Assuming 3 gallons of
liquid in the cake (3 0%) and three separate 30 gallon rinses (including tank rinse), each rinse should reduce the
concentration by a factor of 10. Moreover, any such liquid would be highly diluted (by a factor of 1000 due to the
three rinses) before the cake was dissolved and transferred.

8 hssame definition is incorporated by reference into the Atomic Energy Act of 1954 (AEA), as amended, and the
Waste isolation Pilot Plant Land Withdrawal Act.

B1a-137m and Y-90 are daughters of Cs-137 and Sr-90, respectively, that are in secular equilibrium, i.e., the half-
life of the parent radioisotopes (Cs-i 37 and Sr-90) is so much longer than that of the daughters that the radioactivity
of the daughters is essentially equal to that of the parent.
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The liquid wastes produced directly in reprocessing are part of that waste stream and were not
present in the BPP Pu-related processes that followed U separations.

Accordingly, wastes from the BPP I"t and 2 nd decontamination cycles are not HLW. Similarly,
wastes from Pu concentration activities that further processed the product stream from the BPP
in 224-BIT buildings were also not HLW.

4.0 TRU DETERMINATION - Candidate Wastes for Classification as Contact-Handled
TRU

The Waste Isolation Pilot Plant Land Withdrawal Act defines transuranic waste (TRU) as:

"cwaste containing more than 100 nanocuries of alpha-emitting transuranic
isotopes per gram of waste, with half-lives greater than 20 years, except for (A)
high-level radioactive waste; (B) waste that the Secretary has determined, with
the concurrence of the Administrator, does not need the degree of isolation
required by the disposal regulations; or (C) waste that the Nuclear Regulatory
Commission has approved for disposal on a case-by-case basis in accordance
with Part 61 of title 10, Code of Federal Regulations".

The waste streams from the BPP first and second decontamination cycles and the Plutonium
Concentration Cycle that were carried out in the 224-BIT buildings are currently contained in 11I
SSTs along with the decladding waste. Based upon the discussions in Section 3, none of those
tanks contain HLW as defined in the NWPA.

Cs-137 Class C =4.6 Ciliter Sr-90 Class C =7 Cliniter

10-

S 0.1 - c 2-C-

C-)

o 0.0001 --

UZ

F_ gM# 7. Ttl-i '~bnc-9&?neP~ral69fs iA-L6'an~irteYR1U t~rks
SST Number
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Fission product concentrations'0 for the wastes in the I11 SSTs are illustrated in Figure 7. The
two dotted/dashed lines near the top of Figure 7 indicate the Class C concentration limits for Cs-
13 7 (4.4 curies per liter) and Sr-90 (7 curies per liter)"1.

All I11 SSTs would be Class A or Class B solely on the basis of the §61.55 concentrations related
to fission products 12. Based on the fission product content, DOE estimates that all I11 tanks will
result in contact-handled 13 TRU once dewatered and packaged. The transuranic material content
for each SST is indicated in Figure 8.

The tanks are grouped in Figure 8 according to the primary origin of their contained wastes from
within or resulting from the BPP. The first eight tanks are all 200-series, 55,000 gallon, SSTs
that contain 224-B/T Plutonium Concentration Building wastes.

Figure 8. Candidate Contact-Handled Single-Shell Tanks TRU Waste Designation

Tank Waste Waste Types TRU Cs-137 Sr-90
Volumne(kgal) I(See Key Below) I(nanocunes/gm) (curies/liter) (curieslliter)

Group I - Single-Shell Tanks Containing 224 Building Waste
B-201 30 224 824 0.0002 0.002
B-202 29 224 214 0.0001 0.004
B-203 51 224 297 0.000008 0.00009
B-204 50 224 263 0.00003 0.0017
T-201 29 224 754 0.00004 0.0001
T-202 21 224 221 0.00003 0.000003
T-203 37 224 295 0.00002 0.000003
T-204 37 224 243 0.000009 0.000005

Group 11 - Single-Shell Tanks Containing 224 Building Waste
and 2 "d Decontamination Cycle Waste

T-110 J 370 1 224/20C 17 67 0.00002 [ 0.00004
T-1 11 447 j22412C/DW 1 182 10.0001 0.005

Group Ill - Single-Shell Tanks Containing 1 st Decontamination Cycle Waste
T-104 317 1 1C/CW 1 158 1 0.0002 0.003

KEY TO WASTE TYPE DESIGNATION
Waste Typel Description

IC First Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
2C Second Pu Decontamination Cycle Waste from Bismuth Phosphate Plant
224 224-BIT Plutonium Concentration Building Waste
CW Coating Removal Waste from Dissolution of the Coating on Spent Nuclear Fuel
DW Equipment decontamination waste from 221 -T Plant

10A the present time, Cs-137 and Sr-90 together with their daughters in secular equilibrium (Ba-137m and Y-90)
represent -99% of the fission product activity in the Hanford tanks (Best Basis Inventory in the Hanford TWINS
database).
"110 CFR 61.55, Table 2. That regulation indicates the concentrations in curies per cubic meter. The Class C
concentrations for Cs-137 and Sr-90 are 4400 curies per cubic meter and 7000 curies per cubic meter, respectively.

1The wastes exceed the Table 1 limits in §61.55 for alpha-emitting radionuclides, however, for defense wastes
containing alpha-emitting radionuclides, the TRU definition in the WIPP Land Withdrawal Act are governing.
13 Contact dose at the package surface will be less than 200 mR/hour.
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The second group of tanks contain Plutonium Concentration Building wastes along with wastes
from the BPP second decontamination cycle. T-1 I11 also contains decontamination wastes.

The last group has one tank, T- 104. It received BPP wastes from coating dissolution and the first
decontamination cycle.

DOE has used historical information, sampling, and analysis to determine that the I11 SSTs
identified in Figures 7 and 8 are valid candidates to receive a contact-handled TRU designation.
That designation will be achieved through a ROD pursuant to the National Environmental Policy
Act of 1969.
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DuPont 1945. "Decontamination of Fission elements in the Separation Process", HW-3-1493,
DuPont Company, Richland, WA, 1945

GE 195 1. "Flow Sheets and Flow Diagrams of Precipitation Separations Process", HW-23 043.
General Electric Company, Richland, WA, 195 1.

GE 1952. "Hanford Works Monthly Report for July 1952", HW-25227-DEL, pgs Ed-i through
Ed-6, General Electric Company, Richland, WA, 1952.

GE 1955. "Decontamination of Uranium Recovery Process Stored Wastes", Interim Report,
HW-367 17, General Electric Company, Richland, WA, 1955

GE 1957. "Ultimate Disposal of PUREX Wastes", HW-52824, General Electric Company,
Richland, WA, 1957.

Johnson 2003. "Origin of Wastes in the B-200 and T-200 Series Single-Shell Tanks", M. E.
Johnson, RPP-1 3300, Rev. 0, CH2M HILL Hanford Group, Inc., April 2003.

10 CFR Part 6 1, Licensing Requirements For Land Disposal Of Radioactive Waste, §61.5 5,
Waste Classification.

PNNL 1998. "International Waste Management Fact Book", PNNL-l 1677, Pacific Northwest
National Laboratory, Richland, WA, 1998.

Best Basis Inventory (BBI), Tank Waste Information Network System (TWINS),
http://twvins.pnl.jzov/twins.htm

12 of 12



Chemical Reactions for the Bismuth Phosphate Flow Sheet

APPENDIX A - Chemical Reactions for the Bismuth Phosphate Flow Sheet
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*Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Dissolution

DISSMWTION

IR - -b 31nm.)
-447-getm G~I)M HMO0

-30-90.1mm MSJS6W1% Hg(N0.Jj

Volume 3 480gaflons

NW Merwy CM"yz
dlon wed beorng i 1961 6-anbthamoODUawn

U + 8HN03 -- * UO2(NO3)2 + 6N02(gas) +4 H20 'u 33O09Ii-

U +4HN03 , U02(NO3)2+2NO(gas)+2rI20 53.4g

Pu+ 8 HN03 -* Pw(N03)4 +4 N02 (gas) + 4H20

Ncte: Pu is dissolyed and forns Pu nk.1ei in Ohe 4-3 +4, mid +6 vamauc state

Uranium Separation I Plutonium Extraction
(She-et 1)

$APARATC#

Ouncal Add~n
4-ga.1mu Wab Ciwuulcj Adigna,

122vgown 24B1. OI40 -lw. 33402 HNO 18 me-
6 34gdlNou 73SwM Hr. -04 I AWflr HN3%

* 14*Sg.om 2&wMN@N%.10

CoIwinkd Ads,,
38-ao U6 r

2B~j~am~~wM~NO2PftdilaurVessd

(85'C- dUm cald 6 50-C) e

Pu Vae Aiusbuent in Bowl)

fCmwveir Pu IM) and (I) to ~~PiN34+4HP4- u(0$sl 2HO
(75CC) 3tIO3)+M0 u(O)s~d1H0

BiOt103 + H3P04 -e BiPO4 solid+ H20+ HN03

Pu(N03)3 +NaNO2 +2 HN3 -~Pu (N03$ +NO (as) +NaNO3 +H20 o ie

PuO2(N03)2+--NaNO2 +2 HN3 -p Pu(N03)4 +NaN 03 +H20
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Uranium Separation I Plutonium Extraction
(Sheet 2)

Exhlio Effuent
10403 0.15M
H2S04 0.42 M T
HI 144 0MN3O 6

Frn NSM03 0.11 L M61
Siel U 561.1-kgsP mgm

PU 13-gnm iso 0
Fisson >90% Pout

First Decontmidlnatos yl o ltnu
(Sheeteem

HI0 77gii 1. NO M

* u S3-gihgtrwt n2 C

Pu~03)4 + N0a+15 03 (cm- -- o2(N 3 (N 03)N + M0N3)+5 3 4

First3 Decontaminati04(on Cyl for3 Plutniu
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

First Decontamination Cycle for Plutonium
(Sheet 2)

CYCLE FOR PU

5.82-gleins t% Na^

Fi~o NaN30) 00071 M T ho

Shoot(S ee 3)U 36-rm

CSOMS gi

*795-- 20 (dissahsi -P0 0N420 1. 1

chiue Ad4U m Pu 1-am

L (Sdis U 009-kg

PuO2(N3)2+2 e(NH4)(S04)24 HNO3-+Phosphat+e2(0)+ insolubl fission0
3Pu~~4O3products -uc as3(0Gel"ld+and

810N3+H304 - BiP~so~+H20HNO
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Chemical Reactions for the Bismuth Phosphate Flow Sheet,

First Decontamination Cycle for Plutonium
(Sheet 4)

FirstDecontai"ntionCylefr luonu

CCERPU

Fe2(S04) 0.018 Ce3(P0) 0'0f M -w 50 00

( N H ) 2L N000 4 M P u 2 . 52ra m N a2 . 6 M
NaNO3 0.009 Mu 009fsP 0- 45-k g ra

Pu 21-grams Pos heisolutionss) U1.2-g

Fir7s prcoduts hasinandsion prole ucts Plesthaniu0%



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 1)

76-golmun 73-4t% FIM.-
1AWMlHNO,

SecondP Deotaiato Cycl fo lutoniu

(Sheet 2)

C&Mtic 1 ~~m-1-oln _ _ert:

4CYCI! FYOTom
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Chemical Reactions for'the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 3)

PuO2N03 - + 8PO 2 O1 Fe(H4)(8 4) 4 ) Cq3- uN34+ e(0) H N33 0.0 MN420
- Pu(N03 4%4H3PN0 -9w Pu3(P04)4sl 0.015HNM

- KNO 45glos HM11P04- I-. 81P04 OAid + 2 +H

From~ ~ ~~She 4)o hia AdtosU Nn

P3P4)4 +81P04+15 (H)O3 cofic) --- Pu (N03)4 + i ()3 + H4N3 H42

3Pu(NO3)4+4H3PO4~A- of* 13(O)4oi+1H



* Chemical Reactions for the Bismuth Phosphate Flow Sheet

Second Decontamination Cycle for Plutonium
(Sheet 5)

ChOMICal A*1diliM.

2 Deconmiain yNeO

Waste Souto U04 0 006M

IShect 21 Fe2(SO43 O15 M __ 04 0.038 M
+ C(N 0 3)3 0 002 M - SiF6 0.026M

(l H4)2S04 0015 M N03 099 M
BiPO4 01l46 M (NH42SrF6 0036 M Na 1.60OM
HN03 9.82 M NaNO3 0.004 M Pu 1 3-grams
Pu 0.6-grarms NH4NO3 0-03 M Fission products less than 0.1%

Pu 0-7-grams (Ru'
0
6, Geu, ZrM, Sr'0, and Csul7)

Bismth Phosphate Cross-Over:
Pu (IV) to Pu (VI) Oxidation

Frain 221 Plant rd Chualcal Addilians

Cycb far P 3211-geuom 39wt% MaRIO -
IAvpt% NCA~

Pu(N03)4 P MW NaBU - fPu2(0)2 + BalionO+Na

04 0,G98 o f 1



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Bismuth Phosphate Cross-Over:

BiPO4 Precipitation (sheet 1)

chwncal Additions Chunica Adtin
15-g~o vuw -aeos Ne

52-9 +H304O -. Aw BP4 so NO 2

*~~~ W-onGwt% N03

OxidationA- of330 139



Chemical Reactions for the Bismuth Phosphate Flow Sheet

Lanthanumn Fluoride By-Product:
LaF3 Precipitation (sheet 1)

Chnia Ad~k Chui a m

Lanthasnu~m aFlurdeB-rout

LaF3itto Prciiato (ee 2)

CEaF3 P~edktffo Chenca kid i ~ 0 0

LSolid StaoliF 19

(Reovs a ad ar Bod o hee 2 rH4N3 _1



Chemical Reactions for the Bismuth Phosphate Fluw Sheet

Lanthanum Fluoride By-Product:
LaF3 Precipitation (Sheet 3)

I~l LaF3 Pre d pkhionW 7as ,
I - i-vi 1 . '. - LU w ) _S ,

24-glons water

Centrfg LaF3 Precipittion
(Solis Removal from Sheet 2) 224 Waste

Solruon

HN03 - M
LaF3 4.07 gm/L
Pu O.2-grams

Lanthanum Fluoride By-Product:
Pu (VI) to Pu (IV) Reduction and Precipitation (Sheet 4)

V ii"F h Pumcipi-tatio

Chemical Addfiions Chemical Addifions Chenicall Addilions
*33,4-gallons H2C20 4  Second Prodipitation * 8glosOwt% HMO,
*66-poundr HF - A-gaoNks 10w1% La Salt
-6.4-galons lOwt% La salt

Thdrd PmecWWCon P'recittio~n
3.2-galn lOwt% La 22 Wat

Salts r Soutn~

HN03 0 99M
LaF3 red 13P4 0.05 M

fr 1)NaN03 0.003 M

Mn(N03)2 0.01 M
tay n Bol toH2C204 0.025 M

Metathesis) Cq~NO3)3 0.006 M
NH4NO3 0.005 M

Solution Recycled for Two Additoa F12S04 0.004 M
Precipitation Steps f Pu 0.7-grams

2 HN03 + 1-2C204 + PuO2(N03)2 -pPu(N03)4 + C02 (gas) + 2 H20

Pu(N03)4 + 4 HF -. PuF4 +-4 HN03
2 La(NH4)2(N03)5 + 6 HF -~2 LaF3 +-6 HN03 + 4 NH4NO3
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

Plutonium Metathesis (Sheet 1)

P. S id, -130-ggonswator

LaF3 PreciPitato A 7-g aons 3 fwt% KOH -

Cheical Adlions Neami ke
7 45- all ons wat r 8 O r . -o s)C n if g* 2 -galo w % H 

( u S oi s st yi
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La(H) soli Soid 3ro HNO3)7 4. La(N03 22 3aste
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Chemical Reactions for the Bismuth Phosphate Flow Sheet

224 Building Waste

13 -- 1.1 -..

HN03 11.7 M LaF3 4.07 gm/L 113P04 0.05 M F 5,6
BiPO4 48.6-gmL Pu 0.2-grams NaNO3 0003 M Na 368
Pu 0.4-grams KNO3 0 01 M K 8.53

Mn(N03)2 0.01 M Mn 0.33

.SouinCr(N03)3 0.006 M NH4 0.12

NH4NO3 0.001 M Pu 0.7-grams Less than 0.001% of
KN03 .004Fission Products that
KF 0.032entered with spent fuel to

Pu 0. 1-grams 221 Plant

To Single-Shell Tak

References for Appendix A Flowsheets:

HW-1 0475-C, 1944, Hanford Technical Manual Section C, General Electric Hanford Atomic
Products Operation, Richland, Washington

HW-23 043, 1951, Flow Sheets and Flow Diagrams of Precipitation Separations Process,
General Electric Company, Richland, Washington

HW-26365, 1952, Brief Summary of Separations Processes, General Electric Company,
Richland, Washington
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APPENDIX B - Bismuth Phosphate and PUREX Process Waste Stream Characteristics

Table B-i. Comparison of Bismuth Phosphate and PUREX Process Waste Streams

Waste Stream Gross Beta fGross Gamma Sr-90 Cs-137 Waste 1Waste Batch [Comment
Radioactivity Radioactivity ACi/mi ACi/mi Batch (gallons / U

p1i/mi A Ci/mi Volume Ton
____________ _______________________ __________ (gallons)"4 I_______ ______________

221-T / 221-T Bismuth Phosphate Plant and 224-T I224-B Pu Concentration Processing Wastes

Uranium Separations Metal 127 22 Not Reported Not 2380 3840 Average of three samples taken
Waste Reported in 1947. Fission products in

Metal waste had decayed for I1t
___________ ___________2 years; see Table B-2.

Uranium Separations Metal Not Reported Not Reported 0.59 57.3 Not Average Cs and Sr
Waste Reported concentrations in Metal waste

after U removal in the TBP
Plant; see Table B-3

First Pu Product 0.39 0.22 0.0058 0.15 2822 4551 Average fission products
Decontamination Cycle concentrations in IC/CW
(ICQ Waste mixed with waste; see Table B-3.
Coating Removal Waste
(CW)
Second Pu Product 0.0018 0.003 Not Reported Not 2090 3370 Average fission products
Decontamination Cycle Reported concentrations in 2C waste;
(2C Waste ______________see Table B-2

224 Plu Product 0.14 0.03 Not Reported Not 2200 3550 See HW- 10728, page 9, 1948,
Concentration Building Reported Process Waste Data - 200

Waste Areas, Letter from R. S. Bell
to file dated August 12, 1948,
General Electric Company,

____________________ _________Richland Washington

PUREX First Cycle Raffinate

Waste Stream Gross Beta Gross Gamma Sr-90 Cs-137 Waste Waste Batch Comment
Radioactivity Radioactivity pCi/ml PCi/ml Batch (gallons/U

pCi/mI pCi/mI Volume Ton
(gallons) ________

PUREX I WW Not Reported Not Reported 5,300 5,100 100 100 HW-52824, page 7, 1957,
(concentrated aqueous Ultimate Disposal ofPUREX
waste from V cycle solvent Wastes, General Electric
extraction before Company, Richland
concentration and Washington.
neutralization; after 1-year (1957 PUREX Flowsheet for
decay) processing 600 MWD / ton

natural U fuel)
PUREX IlWW Not Reported Not Reported -218,800 -12,700 657.4 41.1 AR.H-214, 1968, PUREX
(concentrated aqueous (includes Sr-89  (assuming Chemical Flowsheet
waste from I't cycle solvent and SO~) 16-tons Processing Aluminum Clad
extraction after sugar Uranium Uranium Fuels, Atlantic
denitration, concentration processed Richfield Hanford Company,
and neutralization) per batch) Richland Washington.

(1968 PUREX Flowsheet for
processing 600 MWD/ton
natural U fuel; includes
intemnal recycle of wastes and

__________________________________ ________________________________________________sugar_______ sgar enitatio of WW)W

14 Bismuth Phosphate Process waste volumes are from HW-23043, 195 1, Flow Sheets and Flow Diagrams of Precipilalion

Separations Process, General Electric Company, Richland, Washington

B-i of 3



o~0 00 -

C) C>C

M~ rn

r. 5

'U -, 0

41 C )0 l C ?0 E

0. 0

10

110 00 0

C> C)C)C
c-i 0

050

0 - CD

C) -

~ 0

C7

u~( Q- uc
C14. ,,

13 "1I u =



In Cn Cini

4) 00

G 00 CD

09 6
0 0 C

90 0) 0 0 D1

0 00
IM q-O C) Cl

00 in

cd ) C' )C 6 D (D0C DC

-. r

E0 -

4)' 'ri -0i

C> U - C C

CD 1=1- C)i0~ .Fl _lC)C

c) c)

C) Co-o q 00 0Dcno 
000 0000 CDC C,

-I 6D 66 a, 6 'I C ~
cM4~~0 ;7 :0"

4b CD .C, C

4.1 0 0, CC 0w
E

0,z or U

CdO

~ C,

~4;i C
C7, t s t

4- -7 C7, F-
CD CD D CD C

u u 4.



INTE OFFIE M MORADUMwashington river
INTE OFFIE ME ORAN UM ~Protection solutions

Date: November 21, 2011 RS1053

To: A.R. Tedeschi, E6-30

From: B.R. Thompson, BI-55 34 lft/

Subject: SELECT TANK ANALYTE CONCENTRATIONS IN SUPPORT OF CH-TRU
PERMIT MODIFICATION

Reference: 1. Tank Waste Information Network System (TWINS), Queried 11/03/11
http://twins.pnl.pgov/twinshtm

Enclosed is a table comparing adjusted analyte concentrations in sludge waste for tanks AZ- 101,
B-101, B-103, T-101, T-102, and T-103 with the average adjusted analyte concentrations in
sludge waste for tanks containing potential TRU waste (B200 series, T200 series, T- 104, T-lI 10,
T-1 11).

Calculations to determine adjusted analyte concentration per total sludge mass in each tank are
documented in the attached informal calculation. All inputs used in the calculations were
obtained from the Best-Basis Inventory from the Tank Waste Information Network System
(TWINS) database [1].

Let me know if you have questions.

BRT

Enclosures: Adjusted Analyte Concentrations.pdf
Summary Table of Adjusted Analyte Concentrations.docx

APPROVAL:

J. 6/ A~ y' oilD rDate
Manager, Tank Waste Inventory & Characterization

cc: J.G. Reynolds, B 1-55



Table 1 - Sunmmary of adjusted analyte concentration in sludge waste

Sludge Waste' [Atci/I HLW Sludge IJAGCI ____

B200/T200 Series2 ,
Analyte T-104, T-110, T-111 AZ-101 B-101 B-103 T-101 T-102 T-103

129, 3E-08 IE-03 5E-07 5E-07 3E-07 IE-04 8E-05
I - (OE+OO to 3E-07)

17S5E-02 7E+02 I E+00 2E+00 6E-01 1E+O1 1E+OO
(6E-03 to JE-Ol)

137 m ~ 4E-02 7E+02 I E+00 2E+00 5E-0l1 IE+O1 1 E+OO
ma (6E_03 to JE-Ol)

14C4E-06 IE-03 IE-04 8E-05 IOE-04 3E-02 6E-04(LE-07 to 4E-05)

IS IE-02 413+02 2E+02 8E-02 2E-02 2E-02 2E-02(4E-03 to 6E-02)

"Sr 9E-01 2E+04 I E+03 4E+01 5E-01 I E+02 4E+00
(2E-03 to 4E+00)

913-01 2E+04 1E±03 4E±01 5E-01 1E+02 4E+00
(2E-03 to 4E+00)

"Te IE-03 2E-0 1 7E-03 1IE-03 2E-04 1IE-02 8E-04
(IE-08 to 8E-03)

213-0 5E-04 6E-07 7E-08 2E-08 IE-02 7E-03
233u (2E-15 to JE-09)

2E-04 2E-03 I1E-02 9E-02 I1OE-03 IOE-03 5E-03
23u (2E-09 to IE-03)

7E-06 lOE-05 6E-04 4E-03 4E-04 4E-04 2E-04
23u (9E-1l to 5E-0S)

211-06 3E-04 2E-04 7E-04 3E-04 IE-04 8E-05
2 36 U (.7E-1l to JE-OS)

3E-06 4E-02 2E-05 6E-06 1 E-06 3E-04 IE-06
237Np (JK- 07 -to 3E-0S) I-

2E-03 5E-01 2E-01 2E-06 2E-02 7E-04 6E-04
2
38PU (4E-04 to 6E-03)

2E-04 2E-03 I E-02 9E-02 7E-03 IOE-03 5E-03
21u (2E-09 to JE-03)

3E-01 4E+00 2E+00 6E-04 9E-01 3E-02 2E-02
2 3

1
9pU (6E-02 to 8E-01)

2E-02 1E*OO 6E-O1I 4E-05 2E-01 7E-03 6E-03
2 40 Pu (6E-03 to 5E-02)

3E-02 8E+-O I 9E+00 1 E-04 9E-02 2E-01I 3E-03
241Am (SE-03 toE-02)

3E-02 2E+0-1 7E+00 313-05 9E-01 4E-02 3E-02
241PU (8E-03 to 7E-02)

9E-07 I E-04 9E-05 2E-10 8E-06 3E-07 3E-07
24 2pu (8E-08 to 4E-06) II

Average sludge waste concentration value (range of concentration)
2 B2001T200 series tanks include: B-201, B-202, B-203, B-204, T-201, T-202, T-203, T-204



Adjusted Analyte Concentrations. pdf

originator: Brian Thompson
Date: November 18, 201
Reviewe: 0 C
Revision: xa
Review Date: u h~[

Purpose
Compare adjusted concentrations [p.Ci/g-sludge] of select analytes in tanks:

*241-AZ-101
*241-B-101
*241-B-103
*241-T-101
*241-T-102
*241-T-103

with average adjusted concentrations [pCi/g-sludge] in tanks containing potential TRU wastes:
*241-B-201
*241-13-202
* 241-B-203
*241-B-204
* 241-T- 104
*241-T-110
*241-T-111
*241-T-200
*241-T-201
*241-T-202
*241-T-203
*241-T-204

Approach
(1) Determine adjusted analyte activity for each sludge waste phase present in each tank using the adjusted

analyte concentration, waste phase volume, and component density as represented in the TWINS
database

(2) Sum individual adjusted analyte activities for all sludge waste phases per tank and divide by total sludge
mass to determine adjusted analyte concentration [ tCi/g-sludlge]



Adjusted Analyte Concentrations.pdf

Inputs

(1) Define units

kL 1OOOL c 10 Ci= 3:7 10 10Bq

(2) Define matrix notation

i= 0.. 24 j:z= 0.. 19

(3) Tank waste phases

0 "241 -AZ- 10 1" "Sludge (Liquid & Solid)" "NA (solid)"

1 "24 1 -AZ- 10 1 ""Sludge (Liquid& Solid)" "P3AZI (solid)"

2 "241-B-i101" "Sludge (Liquid & Solid)" "B (solid)"

3 "241-B3-i101" "Sludge (Liquid & Solid)" "BL (solid)"

4 "241-B-I101" "Sludge (Liquid & Solid)" "MWI (solid)"

5 "241-B-103" "Sludge (Liquid & Solid)" "MW1 (solid)"

6 "241-T-101" "Sludge (Liquid& Solid)" "CWR2 (solid)"

7 "241-T-102" "Sludge (Liquid & Solid)" "CWP2 (solid)"

8 "241-T-102" "Sludge (Liquid & Solid)" "NM (solid)"

9 "241-T-103" "Sludge (Liquid & Solid)" "CWP2 (solid)"

10 "241 -T-1 03" "Sludge (Liquid & Solid)" "CWR 1 (solid)"

11 "241l-T-103" "Sludge (Liquid& Solid)" "MW2 (solid)"

Reference: 12 "241 -B-201 l""Sludge (Liquid & Solid)" "224-1 (solid)"

13 "241 -B-202" "Sludge (Liquid & Solid)" "224-2 (solid)"

14 "241-B-203" "Sludge (Liquid& Solid)" "224-2 (solid)"

15 "241 -B-204" "Sludge (Liquid & Solid)" "224-2 (solid)"

16 "1241-T-104" "Sludge (Liquid& Solid)" "I C (solid)"

17 "24 1-T-lI 10" "Sludge (Liquid& Solid)" "224-2 (solid)"

18 "241 -T- 1 10" "Sludge (Liquid & Solid)" "2C (solid)"

19 "241 -T- Ill1" "Sludge (Liquid & Solid)" "224-2 (solid)"

20 "24 1 -T- 111 I" "Sludge (Liquid & Solid)" "2C (solid)'

21 "24 1 -T-20 1 " "Sludge (Liquid & Solid)" "224-1 (solid)"

22 "241 -T-202" "Sludge (Liquid & Solid)" "224-2 (solid)"

23 "241 -T-203" "Sludge (Liquid & Solid)" "224-2 (solid)"

24 "241-T-204" "Sludge (Liquid & Solid)" "224-2 (solid)"

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Tank waste phase],
http://twins.pnl.gov/twins.htm.
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* Adjusted Analyte Concentrations.pdf

(4) Waste phase volume and component density (corresponding to 'reference' in (3))

30 1.59"

167 1.59

19 1.74

76 1.5

11 1.8

4 1.8

140 1.46

64 1.79

8 1.85

64 1.68

19 1.8

4 1.85

Volume:= I11 UL P:= 1.26 g
mL

108 1.22

188 1.19

184 1.19

1199 1.29

37 1.25

1360 1.25

904 1.24

787 1.24

107 1.31

77 1.18

136 1.22

136 1.18)

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Volume (kL), component
density (g/mL), primary reported values], http://twins.pnlgov/twins.htm.
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Equations

(1) Calculate analyte inventory for each analyte in each waste phase

Inetr.:='Analytes.ij .1 Volumne, 1

Example Calculation

Tank: 241-AZ-101

Waste Phase: Sludge (Liquid & Solid) => NA (Sludge)

Inventory = 1.10 -1 '- 3OkL .9 .L 1000oomL= 5.25- 10 4 Pci
9 mL UL L

(2) Mass of each sludge phase per tank

"'phasei=I Volune -1

Example Calculation

Tank: 241-AZ-101
Waste Phase: Sludge (Liquid & Solid) => NA (Sludge)

Mass = 30kL - .91 OO 1000 lOnL =4.77 - 17mL UL L

(3) Adjusted analyte concentrations per total sludge waste

Inventory O~ + Inventory ,jInventory 2,J + Inventory 3J + Inventory 4
AZIOI. := -- BIQI

.1 mpb..se0 + rr,. rhs2+ rrlpluse3 + Moanse

B 103 :=Analytes Inventory 7J + Inventory 8,j
J 5 ,j T102

rnJs + rnphase8

TIOl Analytes 6

T3--Inventory 9, + Inventory 1 ±j Inventory,,

rnphse 9 + mphase 1 0 + mpI),.se 11

5
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B201 Analytes 1jT20 1. :Analytes2 ~

B202:=Analytes T22:Aaye 22,J
13,J

T203. Analytes 2,

B203 :=Analytes 1423J

T204. Analytes

B204 :=Analytes 
24

J 15,J

T104. :Analytes
j 16,J

T1- nventory 7J + Inventory j

J Mphse, , + nlpa-2

Ail 5.25.10 41LCi + 2.92-1051Ci = 1.10. 10-3 ILCt

AZ4 .7-74079 + 2.6610g- 9(sludge)

(4) Adjusted analyte concentrations for all tanks containing potential TRIJ wastes

TRU:= B201+ B202+ B203+ B204+ T104 + T110 + TI111+ T201 + T202 + T203 +T204

Example Calculation
Analyte: 1291

TRU = 5 - 10-12 + 0 + 0 + 0 + 3 _ 10-7 + 1 -10-10 + 7 -10-1' + 5 -10-1 + 5. 10-12 + 0 + 0 + 0

- 10-7 1~

g (solids)

6
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washington river
INTEROFFICE MEMORANDUM protection solutions

WRPS-1 105653
Date: December 27, 2011

To: A.R. Tedeschi, B 1-55

From: B.R. Thompson, BI-55

Subject: SELECT TANK ANALYTE CONCENTRATIONS IN SUPPORT OF CH-TRU

PERMIT MODIFICATION

Reference: 1. Tank Waste Information Network System (TWINS), Queried 11/03/11

http://twins.pnl.gov/twins.htm

Enclosed is a table comparing adjusted analyte concentrations in sludge waste for tanks AZ-I 01,
B-101, B-103, T-101, T-102, and T-103 with the average adjusted analyte concentrations in
sludge waste for tanks containing potential TRU waste (B200 series, T200 series, T- 104, T- 110,
T-1 11).

Calculations to determine adjusted analyte concentration per total sludge mass in each tank are
documented in the attached informal calculation. All inputs used in the calculations were
obtained from the Best-Basis Inventory from the Tank Waste Information Network System
(TWINS) database [1].

Let me know if you have questions.

BRT

Enclosure Adjusted Analyte Concentrations.pdf
Summary Table of Adjusted Analyte Concentrations.docx

APPROVAL:

anager, TankCWaste Inventory & Characterization

cc: J.G. Reynolds, Bl-55



Table 1 - Summary of adjusted analyte concentration in sludge waste

Sludge Waste' JiEi9g HLW Sludge JpCi/gi

B200IT200, SeriWs,
Analyte T-104, T-110, T-111 AZ-101 B-101 B-103 T-101 T-102 T-103

12,3E-08 IE-03 5E-07 SE-07 3E-07 IE-04 8E-05
(OE+OO to 3E-07)

117S5E-02 7E+02 IE+OO 2E+00 6E-01 IE+O1 1E+OO
(6E-03 to JE-Ol)

13ma4E-02 7E+02 1E+OO 2E+00 51301 1E+O1 1E+OO
(6E-03 to fE-Of)

1C 1-06~O5 1E-03 IE-04 8E-05 IOE-04 3E-02 6E-04

15SIm IE-02 4E+02 2E+02 8E-02 2E-02 2E-02 2E-02
(4E-03 to 6E-02)

90Sr 9E-01 2E+04 IE+03 4E+01 5E-01 IE+02 4E+00
(2E-03 to 4E+00)

"Y9E-01 2E+04 IE+03 413+01 5E-01 1E+02 4E+00
(2E~-03 to 4E+00)

lTCIE-03- 2E-01 7E-03 IE-03 2E-04 IE-02 8E-04
(JE-OB to 8E-03)

213-10 5E-04 6E-07 7E-08 2E-08 IE-02 7E-03
23

3u (2E-15 to JE-09)
2E-04 2E-03 IE-02 9E-02 IOE-03 IOE-03 5E-03

23U (2E-09 to IE-03)

7F,06 IOE-05 6E-04 4E-03 4E-04 413-04 2E-04
23U (9E- II to 5E-05)

211-06 3E-04 2E-04 7E-04 3E-04 IE-04 8E-05
236U (2E-11 to M05O)

313-06 4E-02 2E-05 6E-06 IE-06 3E-04 IE-06
237Np~ (IE-07 to 3E-05)

2E-03 5E-01 2E-01 2E-06 2E-02 7E-04 6E-04
2mp~u (4E-04 to 6E-03)

2E-04 2E-03 IE-02 9E-02 7E-03 IOE-03 5E-03
2MU (2E-09 to fE-03)

3E-01 4E+00 2E+00 6E-04 9E-01 3E-02 2E-02
"'PU (6E-02 to 8E-01)

2E-02 1E4-00 6E-0 I 4E-05 2E-01I 7E-03 6E-03
'Opu (6E-03 to 5E-02)

3E-02 8E+01 9E+00 IE-04 9E-02 2E-01 3E-03
24'Arn (5E-03 toE-02)

3E-02 2E+01 7E+00 3E-05 9E-01 4E-02 3E-02
24 1 Pu (8E-03 to 7E-02)

9E-07 I E-04 9E-05 2E-10 8E-06 3E-07 3E-07
24 Pu (8E-08 to 4E-06) I___ I___ I___ II _ II

Average sludge waste concentration value (range ofconcentration)

2 B200/T200 series tanks include: B-201, B-202, B-203, B-204, T-201, T-202, T-203, T-204
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Originator: Brian Thompson
Date: December 27, 2011
Revision: 11
Reviewer:-)Do" 0
Review Date: Y'V7111i

Purpose
Compare adjusted concentrations [giCi/g-sludge] of select analytes in tanks:

* 241-AZ-101
* 241-8-101
* 241-13-103
* 241-T-101
* 2414T-102
* 241-T-103

with average adjusted concentrations [pCi/g-sludge] in tanks containing potential TRU wastes:
* 241-13-201
* 241-13-202
* 241-13-203
0 241-13-204
* 241-T-104
* 241-T-110
a 241-T-111
0 241-T-201
0 241-T-202
* 241-T-203
* 241-T-204

Approach
(1) Determine adjusted analyte activity for each sludge waste phase present in each tank using the adjusted

analyte concentration, waste phase volume, and component density as represented in the TWINS
database

(2) Sum individual adjusted analyte activities for all sludge waste phases per tank and divide by total sludge
mass to determine adjusted analyte concentration [gCi/g-sludge]
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Inputs

(1) Define units

kL= 10001, P 107 Ci= 3:7 10 10Bq

(2) Define matrix notation

i= 0.. 24 j:= 0.. 19

(3) Tank waste phases

0 "241 -AZ-b 11" "Sludge (Liquid& Solid)" "NA (solIid)"
1 "24 1-AZ- 10 1 1 "Sludge (Liquid & Solid)" "P3AZI (solidl)"

2 "241-B-101" "Sludge (Liquid& Solid)" "B13(solid)"

3 "241-B-I11" "Sludge (Liquid & Solid)" "BL (solid)"

4 "241-B-I101'" "Sludge (Liquid & Solid)" "MWI (solid)"

5 "24 1-B-103" "Sludge (Liquid& Solid)" "MIWI (solid)"

6 "241 -T-1 0 1" "Sludge (Liquid & Solid)" "C"R2 (solid)"

7 "241 -T-1 02" "Sludge (Liquid & Solid)" "CWVP2 (solid)'

8 "241 -T-1 02" "Sludge (Liquid & Solid)" "N4W2 (solid)"

9 "241-T-103" "Sludge (Liquid& Solid)" "CWP2 (solid)"

10 "241-T-103" "Sludge (Liquid& Solid)" "CVR I (solidl)"

I1I "241-T-103" "Sludge (Liquid& Solid)" "MW2 (solid)"

Reference 12 "241-13-201 " "Sludge (Liquid & Solid)" "224-1 (solid)"

13 "241-B-202" "Sludge (Liquid & Solid)" "224-2 (solid)"

14 "241-B-203" "Sludge (Liquid & Solid)" "224-2 (solid)"

15 "241-B-204" "Sludge (Liquid & Solid)" "224-2 (solid)"

16 "241 -T-1 04" "Sludge (Liquid & Solid)" "IC (solid)"

17 "241 -T-1 10" "Sludge (Liquid & Solid)" "224-2 (solid)"

18 "241-T-1 10" "Sludge (Liquid& Solid)" "2C (solid)"

19 "24 1-T-11 I"V "Sludge (Liquid& Solid)" "224-2 (solid)"

20 "241 -T-1 I11I" "Sludge (Liquid & Solid)" "2C (solid)"

21 "241 -T-20 1" "Sludge (Liquid & Solid)" "224-1 (solid)"

22 "241 -T-202" "Sludge (Liquid & Solidl)" "224-2 (solid)"

23 "24 1 -T-203 " "Sludge (Liquid & Solid)" "224-2 (solid)"

24 "241 -T-204" "Sludge (Liquid & Solid)" "224-2 (solid)"

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Tank waste phase],

2
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(4) Waste phase volume and component density (corresponding to 'reference' in (3))

30 1.59*

167 1.59

19 1.74

76 1.5

11 1.8

4 1.8

140 1.46

64 1.79

8 1.85

64 1.68

19 1.8

4 1.85

Volume:= III kL p:= 1.26gi
mL

108 1.22

188 1.19

184 1.19

1199 1.29

37 1.25

1360 1.25

904 1.24

787 1.24

107 1.31

77 1.18

136 1.22

136) 1.18)

Source: Tank Waste Information Network System (TWINS), Queried 11/03/2011 [Volume (kL), component
density (g/mL), primary reported values], http://twins.pni.gov/twins.htm.

3
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Eauations

(1) Calculate analyte inventory for each analyte in each waste phase

Inventory. , =Analytes . Volume P
I,01I

Example Calculation

Tank: 241-AZ-101
Analyte: 1291

Waste Phase; Sludge (Liquid & Solid) => NA (Sludge)

Inventory =1.10 - 0- 3OkL - 1.59ni g = 0 5.25 104,zCigmL UL L

(2) Mass of each sludge phase per tank

mphae := 1Voume PV"

Example Calculation

Tank: 241-AZ-101
Waste Phase: Sludge (Liquid & Solid) => NA (Sludge)

Mass = 30kL -1.59A- 1OOOL .1000,nL = 4.77 -10 7g9ML UL L

(3) Adjusted analyte concentrations per total sludge waste

Inventory O~ +- Inventory IjInventory 2J + Inventory 3J + Inventory 4J
AZIOI. := - ~ 13101:= -

J nhac + n1if... I ~ J ~ f + flLusj3 + r~u'

B 103 :=Analytes riz Inventory 7,J + Inventory 8,j
j5,j ro

J + pse

TIOI i Analhtes 6

Inventory 9j + Inventory ,,j + Inventory I ~
T103.:9

Jmpluse 9 + mphoselo + ps

5
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B212,Jalte T20 I. :Analytes

BT202 Analyts 21,
B202 :=Aale 2222Jnlye

Anlts13,J 2

T203. := Analytes
B203 Analytes 23,J

j 14,J

1204. :Analytes 2,
B204 :=Analytes24

j 15,J

T104. Analytes
J 16,J

Inventory 17J + Inventoryj

J nrtS17 + o,

Inventory 19j + Inventory20

J MOMM19+ '9",2

Example Calculation

Tank: 241-AZ-101

AZ1O1 = 5.2S.10 4 AsCi + 2.92IO5sACi = 1.0 10-3 AC

4.77.1079 + 2.66.1089 gXsluge)

(4) Adjusted analyte concentrations for all tanks containing potential TRU wastes

TRU:= B201+ B202+ B203+ B204+ T104 + TIl10+ TIll + T1201 + T202 +1T203 + T204

Example Calculation
Analyte: 1291

TRU =5 l0-z+ 0 +0 +0 +3-i0-7+ 1 -10-10 +7-10-11 +5.10-1 + 5.10-12 +0 +0 +0

3 07 IUCi
g (solids)

6
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RPP-l 6764 Rev. I

EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tank 241-T-105. This review was conducted to support decisions
concerning disposition of the waste present in this tank.

Tank 241-T-105 presently contains approximately 98,000 gallons of sludge. Based on thewaste
transfer history, the sludge stored in tank 24 1-T-I105 is comprised of first decontamination cycle
waste (I C), second decontamination cycle (2C) waste, and coating removal waste (CW) from
operation of the 22 1-T B ismuth Phosphate Plant, coating removal waste from operation of the
202-S Reduction-Oxidation (REDOX) Plant, and equipment decontamination waste from the
221-T Plant.

A total of five core samples of the sludge contained in tank 241 -T-1 05 were obtained in March
1993, June 1993 and June 1997 and analyzed to determine radiocheniical and chemical
concentrations. Based on analyses of these core samples and waste templates, the concentration
of transuranic elements in the tank 241 -T-1 05 sludge is approximately 427.4 iqCi/g. The
concentrations of cesium-I 37 and strontium-90 in the sludge contained in tank 24 1 -- 1 05 are
approximately 10.4 ptCi/g and 58.7 p.Ci/g, respectively, decay corrected to January 1, 2004.
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LIST OF TERMS

IC first cycle of the bismuth phosphate plutonium decontamination process
2C second cycle of the bismuth phosphate plutonium decontamination process
5-6 low activity cell drainage waste
CAW Current Acid Waste
cc cubic centimeters
Ci curies
CW Coating waste
DOE U.S. Department of Energy
ft, square feet
g/gal grams per gallon
g/L grams per liter
Wml, grams per milliliter
kg kilograms
HLO Hanford Laboratories waste
Ix Ion Exchange
M molarity or moles per liter
MW Metal waste

*PAS PUREX Acidified Sludge
*PTA phosphotungstic acid

PUREX Plutonium Uranium Extraction Plant
REDOX Reduction-Oxidation Plant

* iCi/g nanocuries per gram
*pCi/cc micro-curies per cubic centimeters

pci/g micro-cuies per gram
pCi/gal micro-curies per gallon
pCi/L micro-euries per liter

*pCi/mL micro-curies per milliliter
*pg/cc micrograms per cubic centimeters

Pg/g micrograms per gram
Pg/L micrograms per liter
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1.0 INTRODUCTION

The origin of the waste in tank 241-T-105 has been reviewed to provide information for
determining the disposition of this waste. Section 2.0 discusses the origin of waste transferred
into and removed from single-shell tank 24 1-T-I105. Section 3.0 provides a description of the
different types of wastes that were generated at the Hanford Site chemical processing plants and
transferred to single-shell tank 241-T-105. Section 4.0 provides a discussion on the radionuclide
analyses of the waste in single-shell tank 241-T-105. Section 5.0 summarizes the waste types
that were transferred into single-shell tank 24 1 -T- 105.

2.0 'WASTE TRANSFER INTO AND WVASTE REMOVAL FROM TANK 241-T-105

This section provides a brief description of single-shell tank 241-T-105 and summarizes wvaste
transfers into and waste removal from these tanks. In order to determine the origins of the wvaste
presently stored in single-shell tank 241-T-1 05, publicly available reports for the Hanford Site
were reviewed. Documents reviewed included the H-anford site contractors' monthly reports
(1945 through 1975), Army Corp of Engineers monthly reports (December 1944 through
December 1946), U. S. Atomic Energy Commission monthly reports (1947 through 1954), waste
disposal reports (1948 through 1975), tank farm waste status summary reports, and
miscellaneous letters and technical reports.

The Hanford site contractors' monthly reports for January 1945 through July 1951 list the
volume of waste stored in the single-shell tanks, with the exception of the B-200 and T-200
series single-shell tanks. No records were located that provided the volume of wastes stored in
the single-shell tanks from August 1951 through February 1952. Beginning in March 1952,
waste transfers and the volume of waste stored in each single-shell tank were reported for each
tank in a waste status summary report.

With the exception of the waste status summary reports, all reports cited in this section are
available electronically from the Hanford Declassified Document Retrieval System at
hittp://www2.lianf2Ed.igov/(Icclass/ or the DOE Information Bridge at
http://%vwvw.osti.gtov/bridag . The waste status summary reports are available only as photocopies
from Hanford Site Records Information Management Services organization.

2.1 DESCRIPTION OF TANK 241-T-105

Single-shell tank 241-T-105 was originally constructed in 1944 as part of the Manhattan Project
(HW- I0475-C, Chapter IX) and is one of the twvelve, 1 00-series tanks in 24 1-T Tank Farm.
Figure I provides a plan view of tank 241-T-105. The 100-series tanks are seventy-five-foot
diameter underground tanks made of reinforced concrete with a steel liner on the bottom and
sides. The steel liner extends to a height of nincteen-foot. Each I100-series tank has a design
capacity of 530,000 gallons at a liquid depth of 16 feet, 8 inches. The 241-T Tank Farm also
includes four 200-series tanks that are of similar construction as the 1 00-series tanks, but are
only twenty-foot diameter and each have a capacity of 55,000 gallons.
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Single-shell tank 241-T-105 is equipped with six, 3-inch diameter inlet / outlet nozzles, as
depicted in Figure 1. Tank 241 -T-1 05 was the second tank in the cascade that included tanks
241-T-104 and 241-T-106. Each tank in the cascade was located at an elevation of one foot
lower than the preceding tank so that wvaste would gravity flow through the overflow pipeline
from the filled tank to the next tank in the cascade. Tank 241-T-104 was connected via an
underground overflow pipeline to nozzle N2 on tank 241-T-105. Nozzle Ni on tank 241-T-105
(see Figure 1) was connected to tank 241-T-106 via an underground overflow pipeline. Tank
241 -T-1 05 wvas also connected in July 1946 via nozzle N6 to an underground pipeline (line
number V-699) to diversion box 241-T-153 (HAN-45762, pages 15 and 32). The remaining
three nozzles (N3, N4, and N5) on tank 241-T-105 were blanked off close to the tank when this
tank was constructed in 1944 (HW-10475-C, pages 907 and 908).

Figure 1. Tank 241-T-105 Plan View.
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2.2 WASTE TRANSFERS FOR TANK 241-T-105

Waste transfers into tank 241-T-105 and the operation of the tanks 241-T-104, 241-T-105, and
241-T-106 as a cascade are discussed in chronological order. A chronological listing is provided
in Appendix A of waste transfers into and waste removal from tank 241-1-I05 from 1945
through 1977. Section 3.0 describes the operation of the processing facilities that generated the
waste types transferred into tank 241-T-105.

2.2.1 221-T Plant 2C Waste (July 1946 - April 1948)

Tanks 241-T-104, 2414-105, and 241-T-106 were originally designated as a spare cascade of
* tanks that were intended to receive sccond decontamination cycle (2C) waste from operations at
* the 221-T Bismuth Phosphate Plant (see Section 3.0). However, the cascade of tanks that was
* receiving first decontamination cycle (I C) and coating removal waste (CW) from the

221-T Plant became filled in 1946, necessitating the use of tank 241-T-104 to store the 1C/CW
waste. Piping modifications were conducted in July 1946 to allow tanks 241-T-104 and
241-T-1O5 to befilled independently. A separate transfer pipeline was established from
diversion box 241-T-153 to tank 241-T-105 (HAN-45762, pages 15 and 32). A transfer line
from diversion box 24 1-T- 153 to tank 24 1-T- 104 was installed when the 24 1-T tank farm was
originally constructed in 1944. Tank 241 -T-1 05 was still connected via the underground
overflow pipeline to tank 241 -T- 106. Tank 241 -T-I 04 was then used to receive 1IC/OW waste
from the 22 1 -T Plant, but was maintained at an operating level that prevent waste cascading to
tank 24 1-T-1 05 (see RPP- 16129).

The cascade o f tanks 241 -T- 110, 24 1-T-1I111, and 241 -T- 112 originally receiving 20 waste from
the 221-T Plant also became filled in July 1946 (RPP-13873, page 3). Beginning on July 22,
1946,2C waste from the 221-T Plant was diverted to tank 241-T-105 (HAN-45800-DEL,
page 64 and H[W-7-4542-DEL, page 21). Tanks 241--105 became filled with 20 waste in
June 1947 and began to cascade waste into tank 24 1-T-1 06. Tanks 241 -T- 105 and 24 1-T-1 06
continued to receive 20 waste from the 221 -T Plant until March 1948, when these two tanks
were reported as being filled (HW-9595-DEL, page 32).

Plans wvere initiated in October 1946 to dispose of the 20 supernatant contained in tanks
24 1-T-1 05, 241-T-106, 24 1-T-1 10, 241 -T-1 11, and 241-T-1 12 to an underground crib
(HW-7.5362-DEL, page 27). A new underground crib (designated as 241 -T-3) was constructed
in 1947. Tank 24 1-T- t 10 would be used to settle solids that formed in the 2C waste, with the
supernatant cascading by gravity flow into tank 24 1-T-I I11 and then into tank 24 1-T-1 12. The
clarified 2C supernatant would be jetted from tank 241-T-1 12 to the underground crib. Crib
disposal of the clarified 2C supernatant was authorized on an experimental' basis (HW-1 032 1).
The 2C waste contained in tank 24 1-T-1I I wvas jetted to this underground crib in
September 1947 (HW-7795-DEL, page 26).

Prior to September 1945, the 2C waste was neutralized to a pH of approximately 10 in
221 -T Plant before transfer to the single-shell tanks (HWV-3-3220, page 13). Beginning in
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September 1945, the pH of the 2C waste was adjusted to approximately p11 7 in 22 1-T Plant
before transfer to the single-shell tanks. This adjustment was done to cause the precipitation of
bismuth and plutonium in the 2C waste so that the supernatant would contain a lower
concentration of plutonium (HW-7-2548-DEL, page 22 and HW-7-2706-DEL, page 2 1). As a
result, tank 241-T-105 contained settled 2C solids (i.e., bismuth and plutonium precipitate) and
2C supernatant. The level of sludge in tank 241-T-105 was reported 5 feet, 6 inches, as of April

* 29, 1948 (HAN-45807-DEL, page 55), which corresponds to a sludge volume of 161,030
* gallons.

Approximately 360,000 gallons of 2C supernatant were jetted from tank 241 -T-105 to crib
number 241 -T-3 in April 1948 (HW-9922-DEL, page 3 1). After removal of the 2C supernatant,
tank 24 1-T- 105 was used to store I C/CW waste as discussed in Section 2.2.2.

In July and August 1948, the 2C supernatant present in tank 241 -T-1 06 wvas jetted to the
241-T-3 crib (HW-10714-DEL, page 32 and HW-10993-DEL, page 35). Crib disposal of
approximately 450,000 gallons of the 2C waste in tank 241-T-1 12 was initiated on August 4,
1948 (HW- 10993 -DEL, page 35) and halted in September 1948 (11W- I 1226-DEL, page 32).
Whi le the 2C supernatant was being removed from tanks 24 1-T- 105, 241 -T- 106, and 241 -- 112,
2C waste from the 22 1-T Plant was collected in tank 24 1-T-1I 10, which cascaded to tanks
241-T-1 I l and 241-T-1 12. The 2C sludge settled in tanks 241-T-1 10 and 241-T-1 11I with the
supernatant cascading by gravity flow into tank 241-T- I II and then into tank 241-T-1 12. The
clarified 2C supernatant was periodically transferred from tank 241 -T-1 12 to the crib
(RPP-13873, page 3).

2.2.2 221-T Plant 1CICW Waste (May 1948 -April 1951)

After removing the 2C supernatant, I1CICW waste from the 22 1-T Plant was jetted via diversion
box 24 1-T- 153 to tank 24 1-T- 105 beginning in May 1948 (HW-1 0 166-DEL, page 33 and
HAN-45807-DEL, page 55). The 1C/CW waste accumulated atop the 2C sludge present in tank
24 1-T-1 05. Tank 24 1-1-05 was reported as being filled in August 1948, and the I CICW waste
began overflowing to tank 241-T-106. Tanks 241-T-105 and 241-T-106 were reported as being
filled in January 1949 (HWV-12391-DEL, page 38). The IC/CW waste generated at the
221-T Plant was then transferred to the cascade of single-shell tanks 241-TX-109, 241-TX-I 10,

* 241 -TX-ill1, and 241 -TX- 12.

Prior to October 1945, the 1C/CW waste was neutralized to a pH of approximately 10 in
221-T Plant before transfer to the single-shell tanks (HW-3-3220, page 13). Beginning in

* October 1945, the pH of the I CICW waste was adjusted to approximately pH17 in 22 1-T Plant
before transfer to the single-shell tanks. This adjustment was done to cause the precipitation of
bismuth and plutonium in the I C/CW waste so that the supernatant would contain a lower
concentration of plutonium (H W-7-2706-DEL, page 2 1). As a result, the I C/CW waste in tank
241 -T- 105 precipitated a sludge that contained bismuth and plutonium. The I CICW sludge
settled atop of the 2C sludge already present in tank 241-T-105. A separate ICICW supernatant
phase formed atop the 2C and I C/CW sludges present in tank 241 -T-1 05. The wvaste stored in
tank 241-T-105 sat undisturbed until April 1951 when the supernatant was transferred to the
tanks 241 -TX-I 17 and 241 -TX-I 18 for evaporation.
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In April 1951, the RC/CW supernatants stored in tanks 241-T-104, 241-T-105, and 241-T-106
were transferred to tanks 241-TX-117 and 241-TX-1 18 (HWV-20991-DEL, page 53). Following
removal of the I C/CW supernatant, an estimated 470,000 gallons of sludges remained in these
three tanks. The sludge volume in individual tanks was not reported. The 1C/CW supematant
present in tanks 241-T-107, 241-T-108, and 241-T-109 was also transferred to tanks 241-TX-1 17
and 241-TX-1IS in May 1951 (HWV-21260-DEL, pages 57 and 58), June 1951 (HWV-21506-DEL,
page 57), and July 1951 (HWV-2 1802-DEL, page 42).

The I CICW supernatants in tanks 241 -TX-I 17 and 241 -TX-I 18 were processed in the
242-T Evaporator from April 28, 1951 (HIW-20991 -DEL page 54 and HAN-63671 -DEL,
page 40) through July 1951 (HW-2 1802-DEL, page 42). The concentrated I C/CW supernatant
waste (i.e., evaporator bottoms) was stored in tanks 241-TX-I 16 and 241-TX-I 17. The
evaporator bottoms in tanks 241-TX-1 16 and 241-TX-1 17 were eventually processed again
through the 242-T Evaporator to further concentrate these wastes for storage in tanks
241 -TX-lIb1 and 241 -TX- Il1.

2.23 221-T Plant IC/CWMWaste (August 1951 -January 1954)

After evaporating the IC/CW supernatant, the cascade of tanks 241-T-104, 241-T-105, and
241-T-106 again received 1C/CW waste from the 221-T Plant. No record could be found of the
precise date that I C/OW waste was diverted to the cascade of tanks 24 1-T- 104, 241 -T- 105, and
24 1-T-I 06. However, tank 241 -T-I 04 was reported as being filled with I C/OW waste in
August 195 1. The 1 C/CW waste then began to cascade from tank 241 -T- 104 into tank
241 -T-1 05. Tank 241 -T- 105 was reported as being filled with I C/CW waste on October 26,
195 1. The I CICW waste then began to cascade from tank 241 -T-1 05 into tank 24 1-T-10D6.
Tank 241-T-106 was reported as being filled with IC/CW waste on December 22, 1951
(HW-3359 1, page 12).

As previously discussed in Section 2.2.2, the I C/CW waste formed a bismuth and plutonium
precipitate in tank 24 1-T-1 05. The newly formed I C/CW precipitate settled atop the 2C and
IC/OW sludge already present in tank 241-T-105. A measurement of the supernatant and sludge
levels in tank 241-T-105 obtained in January 1953 indicated a supernatant volume of
38 1,000 gallons and a sludge volume of 149,000 gallons (HIW-27842, page 10). The waste
stored in tank 241-T-105 sat undisturbed until January 1954, allowing the sludge to fully settle
and decay of radionuclides with short half-lives.

2.2.4 Trench Disposal of IC/CW Supernatant (January 1954)

Plans were made to al low the 10C/OW waste to remain in the cascade o f tanks 24 1-T- 104,
241 -T- 105, and 24 1-T- 106 for one year to al low for the decay of short-l ived fission products,
after which the supernatant was to be processed in the 242-T Evaporator (HW-27838, page 32).
Howvever, evaporation of the supernatant contained in these tanks was not conducted.

Instead, the I10/OW supernatant contained in these tanks was discharged to trenches. On
January 22, 1954, approximately 144,375 gallons of the I10/OW supernatant contained in tank
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241-T-105 were transferred into the east section of trench 241-T-1 (later renamned to
trench 216-T-14). On January 29, 1954, approximately 242,000 gallons of the ICCW
supernatant contained in tank 24 1-T-1 05 were trans ferred into a section of trench 241 -T-2 (later
renamed trench number 216-T-1 5). The composition of the I C/CW supernatant discharged from
tank 24 1-T-1 05 to these trenches is provided in Table I (HW-3359 1, page 12).

The 1IC/CW supernatant contained in tanks 241 -BX- 110, 24 1-BX-1 111, 241 -BX-1 12,
241 -BY- 106, 241 -BY- 10, 24 1-T- 104, 24 1-T- 105, 24 1-T- 106, 24 1-TX-1 09, 241 -TX- I 10, and
241 -TX-Ill1, and IlC/CW evaporator bottoms co ntained in tanks 241 -B3-107, 241-13-l108,
241-13-109, 241-TY-l0l, and 241-TY-102 were also discharged to trenches from January 1954
through November 1954 (HW-33591, pages I1I and 12 and HNW-38562, pages 10, 28 and 29).
The disposal of I C/CW supernatant and evaporator bottoms to these trenches was based on the
concept of retaining fission products, plutonium, and uranium in the soil column. Trench
disposal of the I1CICW supernatant and evaporator bottoms was thought to be an economical
method for providing additional capacity in the single-shell tanks for storage of wastes with
highier radioactivity (HW-3428 1).

Table 1. Composition of Tank 241-T-105 IC/CW Supernatant Discharged to Trench.

AnalyrteConcentration OL!Ci/mL)
AnayteTrench 216-T-14 Trench 216-T-15

Plutonium (Pu) 4.7E-05 5.013-05
Uranium (U) 1.8E-05 1.7E-05
Cesium (Cs) 0.42 0.44
Strontium (Sr) 8.7E-03 2.211-02

pH 10.0 9.8
Volume (gallons) 144,375 242,000

Following the trench disposal of the I CICW supernatant, tank 241-T-105 contained
approximately 4,000 gallons of IC/CW supernatant and 149,000 gallons of sludge (HW-3085 1,
page 5). The sludge in tank 241 -T- 105 wvas comprised of 2C and I C/CW sludge from the
221 -T Plant.

2.2.5 22 1-T Plant I C/CW Waste (M%1arch 1954 -December 1954)

On February 23, 1954, the cascade of tanks 241-T-104, 24 1-T-1 05, and 241 -T-106 again
received 1CICW waste from the 221-T Plant (IIW-31 126, page 5). Tank 241-T-104 was
reported as- being filled with IlC/CW waste on March 23, 1954, and wvaste began to cascade into
tank 241 -T-1 05 (HW-31374, page 5 and HAN-6235 9-DEL, April 5, 1954, page 11). Tank
24 1-T- 105 was reported as being filled with I1CICW waste on June 17, 1954 (HW-32389,
page 5). The IC/CW waste then began to cascade from tank 241-T-105 into tank 241-T-106.
Tank 24 1-T-1 06 was reported as being filled with I C/CW waste in August 26, 1954
(HAN-62359-DEL, Septemnber8, 1954, page 21). The cascade of tanks 241-T-104, 241-T-105,

12
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and 24i1-T-1 06 stopped receiving I C/OW waste on August 26 1954, and the I C/OW waste from
the 22 1-T Plant was routed to the cascade of tanks 24 1-TX- 109, 241 -TX- I 10, and 24 1-TX- Ill
(HAN-62359-DEL, September 8, 1954, page 21).

In November and December 1954, approximately 342,000 gallons of I C/OW supernatant stored
in tank 241 -T-1 05 was transferred to tank 241l-TX-1l18 (HW-33904, pageS5 and HWV-34412,
page 5). Following removal of the 10/OW supernatant, an estimated 188,000 gallons of sludges
remained in tank 241-T-105. The IC/CW supernatants in tank 241-TX-il 8 were processed in
the 242-T Evaporator in December 1954 (HW%-34147-DEL, page Ed-5). The concentrated
I C/OW supernatant waste (i.e., evaporator bottoms) was stored in tank 241-TX-i 17.

2.2.6 221-T Plant Coating Removal Waste (January 1955 to March 1956)

Beginning on October 20, 1954, nickel ferrocyanidc scavenging of the I C waste was conducted
in T-Plant to precipitate cesium-137 and strontium-90 (HW-33585-DEL, page Ed-S and
HW-33 184). The precipitated 10C waste slurry was transferred separate from the coating removal
waste to tank 241-TY-101 for settling of the precipitate and discharge of the scavenged (i.e.,
cesium and strontium depleted) supernatant to a trench (HW-33544, page 7 and
HAN-62359-DEL, November 4, 1954, page 34). Tanks 241-TY-103 and 241-TY-104 wvere also
used to receive the precipitated IC waste slurry from the 221-T Plant (HW-36001, page 7, and
HW-4 1812, page 7) until the 22 1 -T Plant was shut down in September 1956.

The coating removal waste (CNV) from the 22 1-T Plant was transferred to tank 24 1-T-1 05
beginning in January 1955 (HW-35022, page 5). Tank 24 1-T-IO05 continued to receive CW
waste from the 221 -T Plant until March 1956. The 221 -T Bismuth Phosphate process was shut
down in March 1956 and cleanout of the facility was conducted (see Section 3.1.2). Tank
241 -T-1 05 did not receive any waste from the cleanout activities conducted at the 22 1 -T Plant.
No waste transfers were made into or waste removal from tank 241-T-105 from April 1956
through May 1965.

* 2.2.7 Reduction-Oxidation Plant (REDOX) Plant Coating Removal WVaste (June 1965)

* In June 1965, approximately 210,530 gallons of supernatant were transferred from tank
241-S-i107 to tank 241-T-105. Approximately 188,530 gallons of supernatant was transferred
through the overflow line from tank 241-T-105 to tank 241-T-106. The supernatant present in
tank 241 -S-I 07 was coating removal waste from the REDOX Plant (ISO-806, pages 5 and 7).
Operation of the REDOX Plant is discussed in Section 3.3.

Tank 241-S-107 is similar in design as tank 241-T-1 05, but has a nominal operating capacity of
758,000 gallons. Tank 241-S-107 was operated for a period of time as a cascade along with
tanks 241-S-l08 and 241-S-109. The first waste received into tank 241-S-107 was high level
Waste from the 202-S REDOX Plant, which was transferred to the cascade of tanks 241 1-S-107V
241-S-108 and 241-S-109 from August 25, 1952 (HW-27839, page 23) through February 8, 1953
(HW-27775, page 12). The cascade then received 'centrifuge cake waste' from the REDOX
Plant from February 9, 1953 through May 1954 (IHW-321 10, page 7).
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The cascade of tanks 241-S-107 through 241-S-109 then received coating removal waste from
the REDOX Plant from November 1954 (FIW-33904, page 7) throughi April 1955, at which time
the cascade was filled (HW-36553, page 7). Tank 241-S-107 contained approximately 758,000
gallons of high-level and coating waste from the REDOX Plant as of April 1955. Approximately
182,000 gallons of supernatant was transferred from tank 241-S-1 07 to tank 241 -S-1 06 in
October 1955 (HWV-39850. page 7) so that the tank could again receive coating removal waste
from the REDOX Plant. By January 17, 1956, tank 241-S-107 was filled with 757,000 gallons
of high-level and coating waste from the REDOX Plant (HWV-4 1038, page 7). No waste was
added or removed from tank 241-S-107 until July 1957, when 202,000 gallons of supernatant
were transferred to tank 241-U-107, leaving 541,000 gallons of REDOX Plant waste in tank 241-
S-107 (HWV-51858, page 7). Tank 241-S-107 again received REDOX Plant coating removal
waste from August 1957 (HW-524l4, page 7) through the first quarter of calendar year 1967
(IS0-806, page 7). The coating removal waste was transferred to other single-shell tanks in the
200 West Area.

A total of approximately 2.5 million gallons of REDOX Plant coating removal waste was
transferred into tank 241 -S-1 07 from November 1954 through May 1965, before transferring
REDOX Plant coating removal waste to tank 241-T-105. An additional 0.7 million gallons of
coating removal waste was transferred through tank 241-S-i107 from June 1965 through the first
quarter of calendar year 1967 (LA-UR-97-31 1). The original 758,000 gallons of REDOX Plant
high-level waste received in tank 241 -S- 107 between August 1952 through May 1954 wvas
diluted by a factor of a'bout 3.3 by May 1965, due to the receipt of the approximately 2.5 million
gallons of coating removal waste.

Tank 241-T-105 contained a mixture 2C and 1C/CW sludges from the 221 -T Plant, 221-T Plant
CW supernatant, and REDOX Plant CW supernatant. The supernatant in tank 241-T-105 was
sampled and analyses reported in September 1965 in preparation for processing in the
242-T Evaporator (LET-092465). The September 1965 analysis of the tank 241-T-105
supernatant is presented in Table 2.
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Table 2. Composition of Tank 241-T-105 REDOX CW Supernatant.
Analyte Concentration Units

Free hydroxide (OH) 0.779 M
Carbonate (C0 3) 26.2 g/L
Alumninate (A10 2) 8.48 g/L
Fluoride (F) 0.076 g/L
Chloride (C0) 1.39 g/L
Sodium (Na) 58 g/L
Nitrate (NO 3) 97.5 g/L
Cyanide (CN) Not detected __________

Cesiuni-I37 7.1 E-01 pCi/lL
Zironium-Niobium-95 3.1713-0 1 LCimL.

Specific Gravity 1.126_________
Supernatant Volume 505,000 Gallons
Sludge Volume 58,000 Gallons

The volume of sludge reported to be in tank 241-T-105 in first quarter of calendar year 1965 was
approximately 62,000 gallons. This is significantly less than the 188,000 gallons of sludge
reported present in tank 241 -T-105 from January 1955 through December 1964 (see
Appendix A). It is possible that the REDOX coating removal waste that was transferred into
tank 241 -T-I 05 in June 1965 could have dissolved some of the 2C and I C/CW sludges. It is also
probable that the 2C and IlC/CW sludge volume was reduced by settling and compaction of these
sludges.

No waste transfers were made into or waste removal from tank 241I-T-I 05 from June 1965
through December 1966.

In the January 1967, approximately 407,000 gallons of supernatant were transferred from tank
241-T-105 to tank 241-TX-1 18 for processing in the 242-T Evaporator (ISO-806, page 5). A
blend of 241 -T-I 05 and previously evaporated waste (i.e., evaporator bottoms) was processed in
the 242-T Evaporator in January 1967 (HAN-96590.DEL, page AJHI-5) through February 1967
(HAN-96805-DEL, page AIII-5). The volume of supernatant and sludge remaining in tank
241-T-105 was 66,000 gallons and 62,000 gallons, respectively.

2.2.8 Hanford Laboratory Waste (March 1967 through December 1967)

The Hanford Laboratories located in 300 Areas of the Hanford Site contained hot cells for
conducting research and development activities. Waste from the Hanford Laboratories
(designated as HLO waste) was transported in a tanker truck to the 200 West Area for disposal
into cribs (BNWC-91, page 22, and IS0-98, pages 22 and 24). If the radionuclide content of the
HLO waste exceeded the limits for disposal into a crib, then the HLO waste was transferred into
a single-shell tank for storage.
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In March 1967, 55,000 gallons of 1ILO wvaste was transferred from the transport tanker truck into
tank 241-T-105 (ISO-806, page 5 and IIAN-97066-DEL, page AII1-5). A spill of HILO waste
was reported in the 241-T Tank Farm, contaminating approximately 600 Wt of the ground to a
maximum dose rate of 100 mrad per hour. Most of the contaminated soil was removed and the
rest covered with gravel (IIAN-97066-DEL, page AHII-5). Tank 241-T-105 received an
additional 70,000 gallons in April 1967, 185,000 gallons in May 1967, and 31,000 gallons of
HlLO wvaste in June 1967 (ISO-967, page 5, I[AN-97300-DEL, page A111-4, and
IIAN-97845-DEL, page AIII-3). An analysis of the HLO wastes transferred to tank 241-T-105
could not bc located.

At the end of June 1967, tank 241-T-105 was filled, containing approximately 66,000 gallons of
REDOX CW supernatant, 396,000 gallons of I ILO supernatant and approximately
62,000 gallons of 2C and ICICW sludges. Beginning on July 28, 1967, the HILO wvaste that
could not be disposed to crib number 216-T-35 was collected at the REDOX Plant and processed
in the REDOX D- 12 concentrator (JIAN-98343-DEL, page A1II-3).

In the fourth quarter of calendar year 1967, approximately 396,000 gallons of supernatant
(mixture of REDOX CW supernatant and HLO supernatant) was transferred from tank
241-T-105 to tank 241-TX-118 (ARIH-326, page 6). An analysis of the supernatant transferred
from tank 241-T-105 to tank 241-TX-1 18 could not be located. This supernatant was then
processed in the 242-T Evaporator. Following this transfer, tank 241-T-105 contained
approximately 66,000 gallons of supernatant and 62,000 gallons of 2C and I C/CW sludges.

2.2.9 T-Plant Equipment Decontamination Waste (January 1968 to June 1969)

Equipment decontamination activities at the 221 -T Plant are discussed in Section 3.1.3. The
221 -T Plant equipment decontamination waste had previously been transferred into crib numbers
216-T-28 and 216-T-34 (BNWC-9 1, page 2 1, and 150-98, page 23).

In the first quarter of 1968, tank 24 1l-T-1 05 rcceived approximately 14 1,000 gallons of waste
from equipment decontamination activities conducted in the 221 -T Plant (AR! 1-534, page 6).
An additional 127,000 gallons of waste from 22 1-T Plant equipment decontamination activities
were transferred into tank 24 1-T- 105 in the second quarter of calendar year 1968 (ARII1-72 1,
page 6). An analysis of the 221-T Plant equipment decontamination waste transferred to tank
24 1-T-1 05 could not be located.

Approximately 9,000 gallons of supernatant present in tank 241-T-105 were then transferred to
the REDOX Plant for processing in the D-12 Evaporator. In July 1968, approximately 279,000
gallons of supernatant were transferred from tank 241-T-105 to the REDOX Plant for processing
in the D- 12 Evaporator (ARII-87 1, page 6, and PR-REPORT-JUL68-DEL, page AlI11-3).

No waste transfers were made into or waste removal from tank 241 -T-1 05 from August 1968
through March 1969. An additional 57,000 gallons of waste from 221-T Plant equipment
decontamination activities were transferred into tank 241 -T-1 05 in the second quarter of calendar
year 1969 (AR1- 1200 B, page 7).
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In September 1969, tank 241 -T-I 05 was reported to contain approximately 10 1,000 gallons of
supernatant and 62,000 gallons of sludge (AR-I200 C, page 7). However. in December 1969,
the volumes of supernatant and sludge were revised. The total volume of waste present in tank
241-T-105 was unchanged. The volumes of supernatant and sludge reported in tank 241-T-105
in December 1969 were 64,000 gallons and 99,000 gallons, respectively (ARH-l200 D, page 7).
No documentation for the change in the sludge level in tank 241-T-105 could be located. The
change in the report volume of sludge in tank 241-T-105 may have been due to correction of a
previously inaccurate sludge depth measurement or precipitation of solids. Tank 241-T-105 had
previously contained REDOX CW -waste (see Section 2.2.7) and ILO -waste (see Section 2.2.8),
wvhich could have precipitated solids. Similarly, the 221-T Plant equipment decontamination
waste may have contained solids and/or precipitated solids in tank 241-T-105.

No wvaste transfers were made into or waste removal from tank 24 1 -T-1 05 from July 1969
through September 1972.

2.2.10 B-Plant Cesium Ion Exchange Waste (October 1972 to June 1974)

In the fourth quarter of calendar year 1972, approximately 316,000 gallons of waste from
operation of the cesium ion exchange (IX) process and low-level waste evaporator in B-Plant
was collected in tank 241 -BX-l 04 and transferred to tanks 241 -T-1 05 (ARH-2456 D, page 6).
Operation of the B-Plant for cesium and strontium recovery is discussed in Section 3.2.

Tank 241-T-1 05 again received B-Plant IX wvaste from tank 241 -BX-I 04 in the first quarter of
calendar year 1973 (ARH--2794 A, page 6). Approximately 63,000 gallons of supernatant were
received into tank 241-T-105. Approximately 4,000 gallons of supernatant were trans ferred
from tank 241-T-105 to tank 241-T-106. An additional 452,000 gallons of B-Plant IX and
low-level waste evaporator supernatant were transferred from tank 241-T-107 to tank 241-T-105
in the second quarter of calendar year 1973 (ARI--2794 B, page 6 and RPP- 16765, section
2.2.9). Approximately 45 1,000 gallons of supernatant were then trans ferred from tank 24 1-T-
105 into tank 24 1-T- 106 (ARH-2794 B, page 6).

Tank 241-BX-104 is similar in design and capacity as tank 241-T-105. Tank 241-BX-104 was
previously used fromn January 1949 through January 1955 to store metal waste generated from
operation of the 221-B Plant (SD-WVM-TI-302, pages 66, 86-88 and WVHC-MR-01 32, table 104-
BX). The metal waste wvas removed from tank 241 -BX-1 04 using hydraulic sluicing jets and
transfer pumps. The tank was visually inspected with a periscope optic unit to vefify removal of
metal waste prior to re-use of the tank. The tank was reported as containing no waste following
sluicing. Due to the retrieval method and limitation of the periscope optical inspection method,
it is likely that a small quantity of metal waste solids may have been left in tank 241-BX-104.
Tank 241 -BX-1 04 received TBP Plant waste in 1956, which was then discharged to a ditch in
1957 leaving approximately 54,000 gallons of supernatant in this tank. PUREX coating removal
waste was transferred to tank 24 1-BX-1 04 in 1962 (from tank 24 1-C- 102) and in 1964 (from
tank 241-C-108). The PUREX coating removal waste and TBP Plant waste heel was transferred
from tank 241-BX-104 to tank 241-BY-103 in 1967, leaving a heel of approximately 7,000
gallons of supernatant and 87,000 gallons of sludge.
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Tank 241-BX-104 was then used from 1967 through 1970 to receive approximately 4.6 million
gallons of cesium ion exchange and evaporator waste from B-Plant. These wastes were
transferred to other single-shell tanks. From 1971 through third quarter 1972, tank 241-BX-104
received and transferred to B-Plant for cesium ion exchange processing approximately 5.3
million gallons of REDOX high-level wastes. In the third quarter of 1972, tank 241-BX-104
again was used to receive cesium ion exchange waste from B-Plant, which was then transferred
to other single-shell tanks. Tank 241-BX-104 had received approximately 3.8 million gallons of
cesium ion exchange waste from B-Plant through the second quarter of 1973. Therefore, any
other wastes types previously stored in this tank were vastly diluted and transferred to other
tanks by the time the B-Plant cesium ion exchange waste was transferred from tank 24 1-BX- 104
to tank 241 -T- 105 (and 241 -T- 107).

Tank 24 1-T- 105 contained approximately 43 9,000 gallons of supernatant and 100,000 gallons o f
sludge following these transfers. The supernatant was mostly cesium ion exchange waste from
B-Plant while the sludge was a mixture of 2C and I CICW from the 221-T Bismuth Phosphate
Plant along with CW from the REDOX Plant.

In preparation for processing in the 242-S Evaporator, the supernatant in tank 241-T-105 was
sampled in 1974 and analyses reported on September 17, 1974 (MEM-010274). The analytical
results for this sampling event are presented in Table 3. Approximately 425,000 gallons of
supernatant in tank 241-T-1 05 were transferred to tank 241I-S-i 10 in the second quarter of
calendar year 1974 for processing in the 242-S Evaporator (ARH-CD-133 B, page 6). The
volumes of supernatant and sludge remaining in tank 241-T-105 were 13,000 gallons and
100,000 gallons, respectively. No additional waste transfers involving tank 241-T-105 occurred
until this tank was removed from service in January 1976.
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Table 3. Composition of Tank 241-T-105 Supernatant - B-Plant IX Waste.

Analyte 1974 Surnatantm, Units

Cesiumn-I37 3.86E+05 piCi/gal
Cesium-134 5.53E+03 pCi/gal
Cobalt-60 5.56E+02 pCi/gal
Antimony-125 4.84E+04 pCi/gal
Ruthenium-I 06/ 1.61 E+06 pCi/gal
Rhodium-I 06
Strontium-89,90 Not reported pCi/gal
Al 0.039 M
Na 3.96 M
NO 2  1.47 M
NO 3  0.606 M
Pu < 4.3E-06 g/gal
Am-241 Not reported iga
Differential Thermal No exothermn
Analysis__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S04 0.158 __________

P041 0.00571 __

F 0.0408 M_________

oil 0.109 __

CO 3  0.844 ________

pH 12.7 _________

Specific Gravity 1.2 13
Visual Observation of Dark amber, trace of solids
sample 1-

2.2.11 Salt-Well Pumping (February 1976 to April 1978)

Tank 241-T-405 was removed from service in January 1976. Removal of liquid from tank
241-T-105 was conducted from February 1976 through April 1978 as part of the program to
remove interstitial liquid (i.e., saltwell pumping) from the single-shell tanks (Letter
60410-78-092). A total of 28,196 gallons of liquid waste were reported as being pumped from
tank 241-T-105 to tank 241-T-1l01 during this period.

in May 1987, photographs were obtained of the waste surface in tank 241 -T-I 05 to estimate the
amount of liquid and sludge remaining (HNF-SD-RE-TI-178, pages 207 to 213). The estimated
volume of sludge present in tank 241 -T-1O05 was 98,025 gallons. The estimated volume of
drainable liquid in the sludge was 22,812 gallons. The estimated supernatant volume in tank
24 1-T- 105 on May 1987 was 413 gallons. Tank 241 -T- 105 was administratively declared
having been Interim Stabilized on May 29, 1987.
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2.2.12 Comparison with Other Reports

Waste transfers into and waste removals from tank 24 1-T- 105 are summarized in A istory of
the 200 Area Tank Farms (WHC-MR-0I 32) for 1945 through 1980,1 istorical Tank Content
Estimate for the Northwest Quadrant of the H1anford 200 West Area (HNF-SD-WVM-ER-35 1),
JMaste Stat us and Transaction Record Summary (JVSTS) Rev. 4 (LA-UR-97-31 1) and the Tank
Waste Information Network (httpl/twins.pnl.gov/). The information cited in Sections 2.2.1
through 2.2.11 is in agreement with these previous reports. These previous reports accurately
state the volume of waste transferred into and removed from tank 241-T-105, as wvell as the
volume of solids and total waste stored. However, there is some ambiguity over the source of
the sludge present in tank 241 -- 105.

The Hlistorical Tank Content Estimtate for the Northwest Quadrant of the H1anford 200 West Area
(HNF-SD-WM-ER-35 1) indicates that tank 241 -T-1 05 contains only 2C and I CICW sludges
from the 221-T Bismuth Phosphate Plant. However as documented in Section 2.2, tank
241 -T-1 05 also received coating removal waste from the T-Plant, coating removal waste from
the REDOX Plant, and T-Plant equipment decontamination waste. These wastes may also have
formed precipitates that settled in tank 241 -T-1 05.

The Tank Interpretive Report (FIR) (httnp:I/twins.nnl.jof states the core samples obtained from
tank 241-T-1O05 are consistent with the 2C, I C, and CWR waste typc being present in this tank.
However, other waste additions including REDOX cladding wastes and aluminum cladding
wastes (CW) may also have been added to the upper portion of the sludge layer. The sludge at
the bottom of the tank was second cycle bismuth phosphate waste (2C). Other dilute waste
additions including laboratory wastes, B Plant ion exchange waste (IX), B Plant low-level waste
(BL), and T Plant decontamination wastes were assumed to be negligible or removed from the
tank during supernatant transfers and salt wvell pumping.

The Tank C'haracterization Report for Single-Shell Tank 241-T-105 (H-NF-SD-WM-ER-3 69,
Rev. 2B, Appendix D) assumes REDOX high-level waste (R11) was transferred into tank 241 -T-
105 based on comparing the tank 241-T-105 sludge composition with the composition of
RED OX high-level waste. The Tank Characterization Report for Single-Shell Tank 241-T-105
assumes the relatively high concentrations of aluminum, chrome, strontium-90, and cesium-137
present in the top layer of tank 241 -T-105 sludge is characteristic of REDOX high-level waste.
However, the 2004 TIR states "...upon closer evaluation, no transfer records of Rl waste were
found and other R I fission products appeared to be unreasonably high. Therefore, the upper
layer of waste was determined to consist of mostly CWRI [REDOX coating removal waste],
with a small portion of I C and no RI waste'. The TIR is the more current evaluation of the
waste type present in tank 241 -- 105 compared to the 1998 Tank Characterization Report for
Single-Shell Tank 241-T-l 05.
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3.0 TYPES OF TANK WASTE GENERATED AT THlE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development, plutonium
processing and waste management activities conducted at the Hanford Site starting in 1944.

* These irradiated nuclear fuel reprocessing, research and development, plutonium processing and
waste management activities conducted in the processing plants are discussed further in the
DOE/RL-97-02, National Register of Historic Places Afultiple Property Document Form -

Hlistoric, Archaeological and Traditional Cultural Properties of the h1anford Site. Washington
* February)1997.

* It has been established in Section 2.0 that first decontamination cycle (I C) waste mixed with
coating removal waste (CW) from the 221 -T Bismuth Phosphate plant was transferred into tank
241-T-104. Tank 241-T-107 also received waste from the Tri-Butyl Phosphate (221-U) Plant,
cesium ion exchange waste ftrm B-Plant, and coating removal waste from the Plutonium
Uranium Extraction (PIJREX) Plant. The following sections provide a discussion of these waste
types.

3.1 221-B and 221-T Bismuth Phosphate Process Plant

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from irradiated
nuclear fuel using the bismuth phosphate process. Figure 2 shows a summary of the
221 -BIT Plant bismuth phosphate process, which is referred to throughout this discussion. The
Bismuth Phosphate process was operated in fl-Plant from April 1945 (H-W-7-l 649-DEL,
page 2 1) through June 1952 (HIW-25227-DEL, pages Ed-5 and Ed..6), after which the inventory
of radioactive materials was removed from the facility from July 1952 through March 1953
(HW-27774). The Bismuth Phosphate process was operated inT-Plant from December 1944
(H-AN-45800-DEL, page 4) through March 1956, after which the inventory of radioactive
materials was removed from the facility from March 1956 (HW-422 19-DEL, page ED-5)
through September 1956 (HW-45707-DEL, page D-5). T-Plant was placed in layaway status in
October 1956 (HW-46432-DEL, page D-5).

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(HW-l 0475-C, page 403). The cladding removal waste sometimes referred to as coating waste
(CW) was transferred to single-shell underground storage tanks (see item (1) in Figure 2).

Reprocessing of the spent nuclear fuel commenced with the dissolution of the uranium fuel
elements. The uranium fuel elements (see item [2] in Figure 2) were then dissolved in nitric acid
(H W-l0475-C, Chapter IV, page 405). Water and sulfuric acid were added to the dissolved
uranium metal solution, and the mixture was then transferred to the plutonium extraction section.
The sulfuric acid formed a uranyl sulfate complex that prevented uranium precipitation as a
phosphate in the subsequent plutonium extraction step (HW-1 0475-C. page 418).
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Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-1 0475-C, page 503). The plutonium
and bismuth phosphate carrier precipitate was centrifuged and washed three times with water to
separate the acidic supernatant from the plutonium precipitate (see item [3] in Figure 2). The
acidic solution remaining after the plutonium precipitation contained about 99 percent of the
uranium, about 90 percent of the fission products. This separation process also removed and
reduced the gamma radiation activity level in the plutonium precipitate by a factor of 10.
However, zirconium is phosphate insoluble and zirconium-95 (10 percent of the activity) stayed
with the plutonium product. The acidic uranium solution was then neutralized and transferred to
the underground single-shell tanks as metal waste (MW). Recent laboratory testing of the
bismuth phosphate flowsheet confirms this partitioning of radionuclides (internal letter 7G300-
02-NWK-024, "Bismuth Phosphate Process Radionuclide Partition Factors for the Hanford
Defined Waste Model"). Of the predominate radionuclides remaining in the waste, the
laboratory tests indicate the percentage of cesium-I 37 and strontium-90 partitioned to the metal
waste may have been as high as 100 percent and 89 percent, respectively.

After separating and washing the plutonium precipitate from the metal waste, reprocessing of
spent nuclear fuel was completed in the 221 Plant Bismuth Phosphate process. Plutonium
decontamination was conducted in the remainder of the 221 Plant Bismuth Phosphate process.
The plutonium bearing cake was then dissolved in nitric acid and further decontamination of the
plutonium to separate fission products was conducted (I-IW-10475-C, Chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconium), leaving the
plutonium in solution. The precipitate was separated from the plutonium-bearing solution using
centrifuges and washed to remove soluble plutonium. The plutonium was reduced to the
+4 valence state to form a precipitate that could be separated from the remaining soluble fission
products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the
decontamination process (designated as I C waste) were transferred to the single-shell tanks. The
I C waste (see item [4] in Figure 2), contained approximately 10 percent of all fission products
and approximately 1.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 20 and 22). After 1951, the Bismuth Phosphate process flowsheet was
modified to include cerium and zirconium scavenger precipitation in the I C by-product step to
remove lanthanide and zirconium radionuclides from the plutonium product (HW-23043,
page 16).

The plutonium solids from the first decontamination cycle were again dissolved in nitric acid. A
second decontamination cycle (see item [5] in Figure 2) was conducted to reduced the gamma
activity level by a factor of 10,000 from that in the previous dissolved metal solution, giving an
overall process decontamination factor of 100,000 below that of the original solution
(HW-10475-C, page 627). The second decontamination step essentially repeated the steps
previously described for the first cycle decontamination. The plutonium product from the
bismuth phosphate process was subsequently concentrated in the 224-T and 224-B buildings
using a lanthanum fluoride precipitation process.
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The second decontamination cycle wastes (designated as 2C) were also transferred to the
single-shell tanks. The 2C waste contained less than 0.1 percent of the uranium and fission
products and about 0.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 26 and 28).

During operation of B-Plant. the I C waste was combined with the coating removal waste and
transferred to the same single-shell tank. This same practice was conducted in T-Plant from
December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel ferrocyanide
scavenging of the I C waste was conducted in T-Plant to precipitate cesium-137 and strontium-90
(HW-33585-DEL, page Ed-8 and HW-33 184). The precipitated I C waste slurry was trans ferred
separate from the coating removal waste to single-shell tanks for settling of the precipitate and
discharge of the scavenged (i.e., cesium and strontium depleted) supernatant to a crib.

Table 5 provides the flowsheet estimated compositions of the neutralized CW, MW, I C, and 2C
waste solutions generated from the 22 1-BIT bismuth phosphate plants based on the October 1,
1951 flowsheet (IIW.23043). Additional analyses of the supernatant fraction of MW, I C/OW,
and 2C that was stored in single-shell tanks are provided in Tables 6 and 7. These sample
analyses support that the 2C waste contained less than 0.1 percent of the fission products.
Analyses of the combined 2C0/ 224 building / tank 5-6 waste supernatant stored in tank
241 -T-1 12 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 to 50 percent cesium, 4 to 8 percent
cerium, yttrium, and other rare earths, and 6 to I11 percent undetermined (IIW-27035, page 8).
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Table 4. Estimated Composition of Bismuth Phosphate Plant Wastes
From October 1, 1951 Floivsheet (1

Coating MealFirst Second 224
Analyte Removail D>ecotamination Decontamination Building

Wasteate ~Wat
Plutonium 3.3E-04 2.OE-04 6.OE-07 4)1.6E-07 168 E-4R
Uranium 0.15 ______025()Not repre 2.04E-05
Gamma 6.6E+04 1.3E+07 2.3E-+06 (4) 1.l13E+04 1. 13E+~02')
Sodium Aluminate 95.1
(NaAlO2,) _____ __

Sodium Hydroxide (NaOH) 43.6 _______

Sodium Nitrate (NaNO-1) 61.8 _______ _____

Sodium Nitrite (NaNO2 ) 56.0 _______ _____

Sodium Silicate (NaSiOI) 4.3 ______ __________

Uranyl nitrate (UHN) ") 132
Fluorine (F) 5.6
Nitrate (NO3 ) ______9.7 93.1 61.3 42.4
Sulfate (SO 4) _______24.4 4.73 3.61 0.35
Phosphate (P0 4) 25.2 26.2 23.0 3.05
Sodium (Na) ______83.2 47.3 36.7 36.8
Bismuth (Bi) 2.59 1.31 1.18
Cerium (Ce) 0.030
Lanthanum (La) ___________ ___ _______0.49

Manganese (Mn) 0.33
Zirconium (Zr) ______0.030

Iron (Fe) _______1.37 1.82
Chrome (Cr) 0.16 0.06 0.17
Ammonia (NH-4) 1.9 1.L71 0.12
Silicon Hexa-Fluoride (SiF6) _______4.35 3.67
Volume per Batch (gallons) 795 2,380 2,040 2,090 2,200

Notes:
SSee H1W-23043
SAnalyses are reportcd in grams per liter, except for gamma activity, which is counts/minute/mL.

'3'HW-23043, pagc 31, notes that uranium is not actually present in this form, but is probably as NaUO2PO, and
Na 4(UO') 2COI.

14) Pu and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and
22).

5Pu and Gamma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and
28).
SPu and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043.
pages 39, 44, 48, and 54).
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Table 5. nls of Bismuth Phosphate Process Su per natants Stored.

Metal Waste T-101 10.1 70 200_______1 _ 7 0 '~ 12-12-1946
Metal Waste T-101 10 35 1 i01-" 25(5) 7-01-1947
Metal Waste T-102 9.9 60 120 20 7-01-1947
Metal Waste T-103_ 9.8 60 150 20 7-01-1947

ICICW B-109 9.9 40 0.65 0.28 3-18-1947
1C/CW C-1 12 9.9 12 12 4.4 3-18-1947

2C B-1 11 6.9 7.2E-02 2.OE-03 3.OE-03 7-1-1947
2C B-I 12 6.8 4.32E?? )3) l1.5E-03 3.OE-03 7-1-1947

*.Waste Type -. Tank .rssD a Go Gm a .ae

________ ___ ______ uIL Countsnauel * Cfi ' s iiinute/ec Sampled
2C 1r-1i10 No rpored 14 15 4.9E+04 30 7-13-1945
2C T-1 10 9.8 1)19 6.9E+04 55 7-25-1945
2C B-i 10 9.6 (4) 8.5 7.OE+04 55 7-25-1945d

Notes:
, )See HW-10728 and HW-3-32 20.
42) Solids formed in each of wastes, settling to the bottom of each tanks. These sample analyses are for the supernatant only and

arc not representative of the sludges.
I The reported Pu sample analyses for tank B3- 112 seems to be in error and lacking an exponent in HW- 10728.

1
4 Prior to October 1945. the I C and 2C wastes were neutralized to apH of approximately 10. The waste collected in tanks

241-13-1 10, 241-B3-I111, 241-B3-I112, 241-T- 110, 24 1-T-1 11, and 241 -T- 112 were neutralized to about pH 7 after October 1945 to
precipitate bismuth and plutonium (HW-3-3220, page 13).

15 Decrease in gross beta and gross gamma concentrations shown for the T-1l01 waste samples are due to decay of fission products
with short half-lives.
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3.1.1 221-T and 221-B Plant Cell Drainage Waste

During the operation of the 221-B and 221-T' Bismuth Phosphate plants, failure of process
equipment, cooling jackets on process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical solutions, and process solutions (e.g., MW, I C. 2C wastes
and plutonium product solutions) to the process cells. Each of the 40 process cells in the 221-B
and 221-T Plants contained a sump that was equipped with a conductivity probe beginning in
August 1946 to detect a liquid leak in the process cell (HW-7-4739-DEL, page 21). The sunmps
gravity drained to a 24-inch diameter vitrified clay pipe that traversed under each cell and
discharged to a deep, open top, stainless steel tank, number 5-7 in section 5 (cell 10)
(HW-10475-C, page 914).

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5 -9, which were used for
sampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 could
be jetted between these two tanks. High activity waste collected in 221-T' Plant and 221-B Plant
tanks 5-9 could be jetted to single-shell tank 241-T-107 and 241-B-107, respectively
(H W-1 0475-C, page 918). Alternatively, the cell drainage waste could be transferred to process
vessels with the 221-T' (or 221-B) Plant and processed to recover plutonium. An example of this
practice is cited in the January 1948 monthly report for the Hanford Works (HW-893 I1-DEL,
page 28). The T-Plant stack drainage waste was also collected as part of the cell drainage until
May 28, 195 1, after which the stack drainage was routed to the cascade of single-shell tanks
241I-TX-I 13, 241 -TX-I 14, and 241-TX-1 1 (HW-21260-DEL, page 58).

The dissolvers located in 22 1-B and 221 -T Plant cells 5, 6 and 7 were equipped with o ff-gas
scrubber towers in May 1948 (HAN-45807, pages 57). The dissolver off-gas scrubbers used
water to adsorb iodine and remove particulates from the dissolver off-gases. The spent scrubber
solution was combined with the low-activity cell drainage waste collected in tank 5-6 (HW-
10728). The dissolver off-gas scrubbers were replaced with silver chemical reactors, thus
eliminating the spent scrubber solution. The first silver reactor was installed in the 221 -B Plant
in October 24, 1950 (HW-1 9898 and HW-I 9325, page 52) and the remaining silver chemical
reactors were installed in the 22 1-B and 221 -T Plants by January 1951 (HW-20161, page 52 and
HW-21826).

Cell drainage waste collected in tank 5-6 was transferred to reverse well number 216-T-3 from
January 1945 through August 1946. Crib number 216-T-6 was used to dispose of the cell
drainage waste from August 1946 through June 195 1. After June 195 1, cell drainage waste was
transferred to the cascade o f tanks 241 -T-1 10, 241 -T-1 11, and 24 1-T-1 12 (HW-55176, part V).
The quantity and composition of the cell drainage solutions discharged from tank 5-6 varied (see
HW-20583, page 4, and IIW-33591, page 25).

3.1.2 221-T'Shutdown

On March 20, 1956, the processing of irradiate nuclear fuel within the 22 1-T' Plant was halted
and cleanout of process vessels wvas initiated (HW-42219-DEL, page Ed-4). The cleaning of
process vessels was conducted using nitric acid solutions to remove residual plutonium and
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fission products from the equipment. The nitric acid solutions were processed through the
normal flowsheet to recover the plutonium. The nitric acid solution cleaning of the 22 1-T Plant

* process vessels was completed in June 1956 (HW-43938-DEL, page Ed-5). Peroxide and caustic
* flushing of process vessels in 221-T Plant was conducted in July 1956, with insignificant

recovery of any additional plutonium. The peroxide and caustic flush solutions were discarded
as waste to the single-shell tanks (IIW-44580-DEL, page Ed-5). Cleaning of process vessels in
the 22 1-T Plant was completed in September 1956, and the plant was placed in standby status

* (HW-45707-DEL, page D-5). In March 1957, the 221 -T Bismuth Phosphate Plant was placed in
* layaway status (11W-SI 889).

3.1.3 221-T Equipment Decontamination Facility

In October 1958, plans were developed to convert the T-Plant for use as decontamination facility
for equipment from the REDOX plant (11W-5805 I -DEL, page D-5). Work wvas conducted from
February 1959 (HW-59434-DEL, page D-4) through June 1960 (HW-65935-DEL, page C-2) to
convert the T-Plant. Equipment decontamination activities were initiated at the T-Plant in
July 1960, with the receipt of a failed multipurpose dissolver from the REDOX plant
(H W-6627 I -DEL, page C-2).

Equipment decontamination waste was transferred to various cribs and to single-shell tanks,
including tank 241-T-105 (see Section 2.2.9). Crib number 216-TY-3 (renamed 216-T-28 crib)
received equipment decontamination waste from T-Plant from February 1960 (HW-69071,
page 23) through July 1966 (IS0-698, page 26). Crib number 216-T-28 was replaced by crib
number 216-T-36, which received equipment decontamination waste from T-Plant from
May 1967 (ARH-486, page 45) through February 1969 (ARII-1 608, page 44). Disposal of
equipment decontamination waste from T-Plant to a crib was discontinued after February 1969.

Table 7 lists the volume and radionuclide content of T-Plant equipment decontamination wvaste
that was transferred to these cribs. No record could be located of the composition of T-Plant
equipment decontamination waste that was transferred to single-shell tanks.

The curies of beta emitting radionuclides contained in the T-Plant equipment decontamination
waste discharged to the crib begins to increase in 1962, reaching a maximum in 1965 and then
decreases for 1966 through 1969. The increase in the curies of beta emitting radionuclides
discharged from T-Plant corresponds with fission product processing activities at B-Plant and
PUREX Plant. From September 1961 through January 1963, equipment within B-Plant cells 5
through 12 was replaced and/or modified for fission product processing (see Section 3.2.1).
B-Plant, 244-CR Vault, 201-C Hot Semiworks, and a section of the PUREX Plant were operated
from August 1963 through June 1966 to separate strontium-90 and rare earth fission products
from PUREX high-level waste (see Section 3.2.1). Equipment from the fission product
processing activities was decontaminated in T-Plant for repair and reuse.

In 1965, a program was implemented to reduce the radioactivity of wastes discharged to cribs
(ARH--23 1, page 11), which corresponds with the decrease in the curies of beta emitting
radionuclides discharged from T-Plant equipment decontamination activities. T-Plant equipment
decontamination waste that contained radionuclides in excess of crib disposal limits was
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transferred to single-shell tanks for interim storage and processing in the 242-T Evaporator

beginning in August 1965 (HW-83906-E RD, pages 68a and 68b).

Table 7. T-PlantEquipment Decontamination Waste Discharged to Cribs. (3 sheets)

1960__ January JA 146 J L is! *
February 0.088 0.702 1.651 2.882

________ March 0.062 4.54 6.787
April 0.016 0.210 0.040 2.358

______ May 0.061 2.504 0.143 1.738
______ June 0.179 1.708 1 .060 9.054

196042)T July 0 0 0 0
August 0.058 3.122 < 0.019 13.848

September 0.067 0.225 0.195 0,122
October 0.108 0.962 0.223 1.757

November 0.067 0.009 0.2 12 0.009
December 0.189 1.575 0.357 4.303

Total for Year 0.895 15.562 3.90 43.858
1961 January 0.006 0.004 0.228 0.228

February 0.130 8.014 0.175 11.224
March 0.228 0.521 0.296 45.95

______ April 0.117 2.98 0.147 5.318
______ May 0.084 0.209 < 0.009 2.388
______ June 0.276 1.989 0.375 16.622

1961 "iJuly 0.155 4.040 0.174 5.594
______ August 0.220 2.429 2.902 13.188

September 0.204 3,925 < 0.242 2.750
October 0.170 1.045 0.103 76.944

______ November 0.292 2.225 0.216 13.514
______ December 0.306 1.736 0.237 9.169

Total for Year 2.188 29.117 5.095 202.929
1962~ January 0.21 1.9 0.12 26.4

______ February 0.30 9.6 0.31 150.2
_______ March 0.33 3.8 4.00 36.8
______ April 0.29 9.4 5.64 511.6
______ May 0.06 0.1 0.02 38.5
_____________ June ________

July 0.52 6.9 0.30 820.7
August

________ September 0.35 1.4 394.3
________ October 0.19 1.9 ________88.1

November
December 0.40 5.9 0.11 128.4

_______ Total for Year 2.65 40.9 10.58 2,195
193~ January 0.19 2.42 0.036 241

February 0.12 0.98 < 0.033 42
M arch1_____________________
April 0.29 2.58 J 0.093 675
May 0.27 3.57 0.326 185
June 0.19 1.34 0.114 504

_______ July 0.17 0.72 0.047 2.926
____________ August ___________ __________________ ________
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Table 7. T-Plant Equipment Decontamination Waste Discharged to Cribs. (3 sheets)

Year Month Volume Uranium Plutonium Beta Emiltters
______(Liters * I E+06) (kg) (grams) (Curies)

September 002.02 0.052 134
October 1.70 1.92 0.883 868

_______ November 1.75 1.57 1.575 1,215
December 1.34 0.20 0 126

77 Total for car 6.2 17.3 3.14 6,916
if 9-6- January 0.304 0.914 0.115 2,027

__________ February

_______ March 0.380 5.475 0.231 4,196

April ______

May 0.325 2.032 0.774 1.436
June 0.190 1.414 0.311 2,042
July________________

August 0.269 1.649 1.110 1,152
September 0.200 3.850 0.053 3,923

__________ October _______

November 0.148 0.730 0,349 353
___________ December

______ Total for Year 1.82 16.1 2.94 15.129
1965" January 0.243 2.418 0.117 717.842

__________ February _______

March 0.28 1 3.375 0.696 626,670
April 0.388 1.630 0.520 1,895.103
May
June 0.255 2.710 0.262 1,360.975
July 0.136 0.163 0.089 92.808

August 0.351 3.206 0,557 13,736.176
September _________________________

October __________________________3

November _________

_______ December 0.228 j 2.578 1.104 123.705
_______Total for Year 1.882 ~ , 15.080 3.345 18.533.279

1966'9' January _________

February 0.32 ], 3.10 0.9 63,1
____________ March ____________ _________

April _______ _____

June
July 0.31 4.79 0.1 91.5

____________ August1 _________

__________ September 1_______
___________ October __________________

November
__________ December

Total for Year 0.63 7.89 1.0 154.6
_~January

February
March

___________ April

_______ May 0.067 0.208 0.20 30.7

_______ June 0.11 0.24 [ 0.04 9.57
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Table 7. T-Plant Equipment Decontamination Waste Discharged to Cribs. (3 sheets)

YerVolzue Uranium Plutonium Beta Emitters
YearMont (Liters * IE+06) (kg)L~z I ~ ~ (g Ies

July 0.053 0.001 0.002 21

a August 0.106 0.104 1.61 26.8
September ________ ________________

___________ October________

November 1 0,035 0.136 0.6 4.1
December ___________________

Total for Year 0.371 0.689 2.452 92.17
198(1 January_

___________ February _______

March _______

April
May
June ________

July
August

September
October 0.051 0.121 0.0034 0.909

November
December 0.051 0,241 0.028 0.10

Total for Year 0.102 0.362 0.03 14 1.009
1969 ~~ January __________________

February 0.134 0.0006 0.0013 0.28
________ March_______________

____________ April __________________

__________ May _______

June
July________________

August________

___________ September __________ ________________

October __________________________

November
Decembr

Total for Year 0.134 0.0006 0.0013 0.28
-- i-9-07'- No waste transferred to crib for entire year. Waste discharge to cribs halted after February 1969.

(1) IIW-69071. page 23
(2) HW-69072, page 23
(3) IIW-71971, page22
(4) IIW-72956. page 22
(5) IIW-76638. page 22
(6) IIW-80877, page 22
(7) BNWC-91, page 21
(8) ISO-98, page 23
(1)) ISO-698, page 26
(10) ARTI-486, page 45
(11) A RI1- 1159, page
(12) A RH- 1608, page 44
(13) ARII-2OS. page 4
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3.2 221-B Plant Fission Products Processing

From August 1963 through June 1966, B-Plant was used in conjunction with the PUREX
facility, 244-CR Vault, and the 201 -C Hot Semiworks (renamed Strontium Semiwvorks in 1963)
to separate strontium-90 and rare earths (i.e., cerium-144 and promethium-147) from high-level
wvaste solutions. Then, from July 1966 through Dcember 1967, equipment was replaced within
B-Plant to expand the processing capability to include cesium removal from fission high-level
waste solutions using ion exchange equipment. The strontium and rare earths processing
equipment was also replaced to include only strontium removal using a solvent extraction
equipment, followed by precipitation and centrifugation equipment for purifying the strontium.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
followving sections.

3.2.1 Strontium and Rare Earths Processing

On September 18, 1961 (HW-71 187-DEL, page F-2), renovation of cells 5 through 12 within
B-Plant canyon was initiated to use these cells for separating strontium and rare earths from a
mixed fission product solution (HNV-690l 1). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (IIW-76848-DEL, page B-2).
Processing of radioactive waste in cells 5 through 12 at the B-Plant commenced on August 2,
1963 (HW-788 17-DEL, page B-2 and G-2).

B-Plant was used in conjunction with the PUREX facility, 244-CR Vault and the 201-C Hot
Semiworks to separate strontium-90, cerium-i 44, and promcthium-1 47 from high-level waste
solutions. The PUREX facility generated a first cycle raffinate solution from the solvent
extraction reprocessing of irradiated reactor fuel (i.e., high-level waste). The first cycle raffinate
solution was highly acidic Lnd contained most of the fission products (e.g., strontium-89/90,
cerium-144, promethium-147, and cesiumn-I37) that were separated from the uranium and
plutonium during the reprocessing of irradiated reactor fuel. The acidity of the first cycle
raffinate solution was reduced by addition of sugar and digestion at elevated temperature to
decompose the nitric acid solution.

In a section of the PIJREX facility known as the head-enid, first cycle raffinate solution was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethium) fission products (HW-6305 I and HWV-69534). Lead co-precipitated with
strontium and increased the amount of strontium precipitated from the first cycle rafinate
solution. The resulting strontium and rare earth precipitate was centrifuged and washed to
separate the supernatant, which contained soluble fission products such as cesium-1 37,
zirconium-niobium-95, and ruthenium-rhodium-106. The supernatant containing the soluble
fission products (e.g., cesium-137, zirconium-niobium-95, and ruthenium-rhodium-106) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The
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strontium and rare earth carbonate precipitates were then dissolved in nitric acid and transferred
to B-Plant via 244-CR Vault for further processing.

In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (t[W-77016). The strontium nitrate / rare earth
nitrate solution was reacted wvith oxalic. acid to precipitate the rare earths along with lead, leaving
strontium in solution. The precipitate was centrifuged to separate the strontium solution from the
rare earth precipitate. The strontium solution was stored in B-Plant and transferred periodically
to the 201-C Hot Semiworks for purification. The rare earth precipitate was dissolved in nitric
acid and stored in B-Plant for further processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to form
soluble plumbite and insoluble rare earth hydroxide precipitates (HW-8 1373, RL-SEP-197,
page G-2, and HAN-90907, page 2 1). The plumbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydroxide
precipitate wvas washed with sodium hydroxide solution to remove soluble lead, and the wash
solution was also discarded to the single-shell tanks. The rare earth hydroxide precipitate was
dissolved in nitric acid, stored in B-Plant, and eventually transferred to the 201 -C Hot
Semniworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until June 1966
(HAN-95 105-DEL, page 15). Separations of strontium and rare earths from the first cycle
raffinate solution continued to be conducted in the head-end section of the PUREX facility
through February 8, 1967 (HAN-96805-DEL, page A111-4). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
February 1967, while equipment modifications wvere conducted at B-Plant.

3.2.2 Cesium and Strontium Processing

From July 1966 (HTAN-95284-DEL, page 13) through October 1967 (HAN-989 18-DEL,
page AIII-2), equipment wvithin the 221-B Plant was flushed and replaced with new equipment
for separating cesium and strontium from high-level waste. In January 1967 (HAN-96590-DEL,
page AIII14) and in March 1967 (IIAN-97066-DEL, page AIII14), testing was conducted of a
new centrifuge and a prccipitation-decantation-centrifugation technique for separating iron and
aluminum from PUREX sludge waste. Construction activities continued to be conducted in the
22 1-B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page AIII-3), alkaline supernatants stored in the
single-shell tanks were transferred to B-Plant, and cesium was separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
inorganic and later organic ion exchange materials (RHIO-RE-SA-169). Cesium was also
precipitated from acidic, PUREX high-level waste (knowNn as CAW) using phosphotungstic acid
(PTA), with the cesium precipitate dissolved in sodium hydroxide solution and processed
through the ion exchange equipment for cesium recovery (ARH-CD-9 17). Afler separation of
cesium, the alkaline supernatants were transferred directly to underground storage tanks. The
ion exchange process used an ammonium carbonate / ammonium hydroxide solution to separate
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sodium from cesium on the ion exchange media. The aqueous wvastes that contained ammonium
were processed in the Cell 23 evaporator to concentrate these wastes and volatilize ammonia
before transferred to underground storage tanks.

On January 31, 1968, the solvent extraction equipment installed in B-Plant was operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page AIII-3).
The semi-purif ied promethium - cerium solution was stored in B-Plant process tank 6-2
(I-AN-100127-DEL., page AIIl-3). Separation of strontium from the strontium and rare earths
solutions stored in the 244-CR Vault was then conducted in March 1968 using the solvent
extraction equipment (HAN-I 001 27-DEL, page AIII-3).

The B-Plant solvent extraction equipment began processing the PUREX first cycle raffinate
solution to separate strontium on April 20, 1968 (HAN-100357-DEL. page AIII-3). The
processing of PUREX first cycle raffinate solution was completed on August 30, 1968
(PR-REPORT-SEP68-DEL, page AII1-3). The B-Plant solvent extraction equipment was then
used to separate strontium from PUREX high-level waste sludges. The PUREX high-level waste
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transferred to
B-Plant for centrifugation to scparate solids. The clarified solution was process in the solvent
extraction equipment to separate strontium (PR-REPORT-SEP68-DEL, page AIII-4). In
addition, the B-Plant solvent extraction equipment was operated periodically to separate
strontium from CAW solutions following the PTA processing to separate cesium. Strontium
separation from high-level waste solutions using the solvent extraction equipment continued at
B-Plant until 1977. The aqueous waste from the solvent extraction process was evaporated in the
Cell 23 evaporator and transferred to underground storage tanks.

3.3 REDOX Continuous Solvent Extraction Processes

The REDOX plant (202-S building) was operated from 1952 through 1966 to reprocess spent
nuclear fuels. The bulk of the nuclear fuel elements reprocessed at the REDOX plant ve.-C
coated with aluminum, wvhich is sometimes referred to as cladding. Some zirconium-clad fuel
was also processed in the REDOX plants in 1963 through 1966. A summary of processing
activities at the REDOX plant is provided in RHO-CD-505-RD, Synopsis of RED OX Plant
Operations.

In the REDOX plant, aluminum coated uranium fuel elements that had been irradiated at the
Hanford Site reactors was reprocessed to recover uranium and plutonium (HW-38684). The first
step in the reprocessing at the REDOX facility was the dissolution of the aluminum coating from
the spent nuclear fuel elements. The fuel elements were placed in a dissolver vessel, and sodium
hydroxide and sodium nitrate solutions were added. The solution was heated to boiling to
promote dissolution of the aluminum coating from the uranium fuel elements. The coating
removal waste (designated as CW) from the aluminum-clad fuel was inherently alkaline and did
not require neutralization before transfer to underground single-shell tanks. The coating waste
solution contained approximately 0.03 percent of the uranium and 0.04 percent of the plutonium
originally in the spent nuclear fuel element (HWV-38684, page 9). Table 8 provides analytical
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results for a sample of the REDOX coating removal waste, which was reported in March 1953
(DDTS-Gencrated-607. 1953, "Proposed Cribbing of REDOX Coating Removal Solution").

Table 8. Analysis of REDOX Coating Removal Waste.

Analyte- Concentration
Uranium 0. 16 g/L

Plutonium 150 pgg/L
Beta emitters 2500 gCi/L

NaOH 3.5%
NaNO3  4.9%
NaAlO 2  8.2%
Na'SiO3  0.1%
NaNO, 5.2%

H20 78.1%
pH 12 to 13

Next, the uranium metal was dissolved in nitric acid. The dissolved uranium metal solution
contained approximately 99.97 percent of the uranium and 99.96 percent of the plutonium
originally in the spent nuclear fuel element. The uranium metal solution was reacted with an
oxidizing chemical (dichromate solution) and then processed through a series of solvent
extraction cycles using methyl isobutyl ketone solvent to separate uranium and plutonium from
fission products. The fission products and impurities separated during the uranium and
plutonium solvent extraction process were neutralized and transferred to single-shell
underground storage tanks, forming supernatant and sludges within the tanks. The plutonium
solutions generated at the REDOX plant were transferred to the 234-5Z building (Z-Plant) for
further processing. Uranium solutions were transferred to 224-U building (U0 3 Plant) for
conversion to an oxide, which was transferred to offsite facilities for re-use in the fabrication of
nuclear fuel.
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4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANK 241-T-105

A total of five core samples of the sludge contained in tank 24 1-T-1O05 were obtained in March
1993, iunc 1993 and June 1997 and analyzed to determine radiochemical and chemical
concentrations. These core sample analyses and engineering judgment are applied to form the
best basis inventory for the waste stored in this tank (http:/twvins.pnl.govf). These core samples
did not reach the bottom 12 inches of the 2C waste layer in this tank, therefore a waste template
was used to estimate the composition of this waste layer. Americium-241 and neptunium-237
were calculated for the upper sludge (1 C and CW) using total alpha data and the individual
template isotopic distribution ratios. Plutonium-239 and plutonium-240 were calculated from the
measured Pu-239/240 and the isotopic distribution template ratios. Americium, neptunium and
plutonium alpha-emitting radionuclides were calculated for the lower 12 inches of sludge using
the 2C sludge template isotopic distribution ratios and sample data for the total alpha activity.

Table 9 provides the best-basis inventory for transuranic elements (i.e., Np-237, Pu-238, Pu-239,
Pu-240, and Am-24 1) contained in the tank 241 -T-1 05 sludge, as reported on October 11, 2004.
The concentration of transuranic elements in the waste stored in tank 24 I-T-1 05 is
approximately 427.4 TjCVg. The concentrations of cesium-1 37 and strontium-90 present in the
waste stored in tank 241-T-105 are also provided in Table 9. The cesium-137 and strontium-90
concentrations are based on analyses of the core samples and a waste template used to estimate
the composition of the bottom (2C sludge) 12-inches of waste in tank 241-T-105. The cesium-
137 and strontium-90 concentrations are approximately 10.5 pxCi/g and 58.7 PtCi/g, decay
corrected to January 1, 2004.

The inventories of transuranic elements, cesium-137, and strontium-90 present in tank
241-T-105 are also compared to the inventory of these radionuclides present in all
177 underground storage tanks at the Hanford Site in Table 8. The inventory of transuranic
elements present in tank 241-T-105 is approximately 0.096 percent of the total inventory of
transuranic elements present in all 177 underground storage tanks at the Hanford Site. The
inventories of cesium-1 37 and strontium-90 present in tank 24 I-T-1 05 are approximately
0.0 12 percent and 0.055 percent of the total inventory of cesium- 137, and strontium-90 present
in all 177 underground storage tanks at the Hanford Site.

Table 9. Transuranic Elements and Fission Products in Tank 241-T7-105.

Tank TRU Cs-137 Sr-90

11Ci/g Ci PCilg Ci. PCVg Ci

241-T-105 427.4 204.7 10.4 5,000 1 58.7 28,100

All 177 Tanks Not 214,067 Noi 43,000,000 Not 51,900,000
applicable applicable applicable

241-T-105 waste as a 0.096% 0.0 12% 0.055%
percentage of all 177 tanks
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5.0 SUMMARY

The waste types received in tank 241 -T- 105 and their disposition are summarized in Table 10.
Based on the waste transfer history, the sludge stored in tank 241 -T- 105 is comprised of 2C and
I C/CW sludges from the 221-T Bismuth Phosphate Plant, T-Plant equipment decontamination
waste, and REDOX CW sludge. The interstitial liquid present in these sludges is principally
B-Plant low-level waste / cesium ion exchange waste.

The concentration of transuranic elements present in the sludge stored in tank 241 -T- 105 is
approximately 427.4 7Ci/g. The concentrations of cesium-137 and strontium-90 in the sludge
contained in tank 241 -T- 105 are approximately 10.4 [tCi/g and 5 8.7 tCi/g, respectively.

Table 10. Waste Transfer History for Tank 241-T-105. (2 sheets)
Wgste Voluat" in

Source ITank-241-T'4O5

07/1946 to 2C 22 1-T Plant Received 1,060,000 gallons of 2C waste. 5-0,000
03/1948 Cascaded -530,000 gallons into tank total

241 -T- 106. 2C waste precipitated solids
I________ ______ during storage.

0411948 2C Supernatant To Crib Discharged 360,000 gallons of 2C 161,030
supernatant from tank 241 -T- 105 to crib.
[Discharged 2C supernatant from tank
241-T-106 to crib in 08/1948]

05/1948 to IC/CW 22 1-T Plant Received -890,000 gallons of 1 C/CW 530,000
02/1949 waste. Cascaded -530,000 gallons into tank total

241-T-106. lC/CW waste precipitated
- solids during storage. ______

04/1951 IC/Cw To 242-T Transferred 1, 150,000 gallons of 1IC/CW Not Not Specified
Supernatant supernatant to 242-T Evaporator for Specified

__________concentration,

08/1951 to lC/CW 221I-T Plant Received - 1, 120,000 gallons of I C/CW 381,000 149,000
12/1951 waste into cascade of tanks 241 -T- 104,

241 -T- 105, and 24 1-T- 106.______
01/1954 IC/CW To Trench Transferred 386,375 gallons of IC/CW 4,000 149.000

Supernatant supernatant to trench.
03/1954 to 1C/CW 22 1-T Plant Received - 1, 120,000 gallons of I1C/CW 333,000 197,000
08/1954 waste into cascade of tanks 24 1 -T- 104,

24 1-T- 105, and 24 1-T-l106.______

11/1954 to IC/CW To 242-T Transferred 342,000 gallons of I1C/CW 0 188,000
12/1954 Supernatant supernatant to 242-T Evaporator for

concentration.
01/1955 to CW 22 1-T Plant Received -398,000 gallons of T-Plant CW 359,000 149,000
03/1956 waste. [Revised sludge measurement]
06/1965 CW REDOX Received 210,530 gallons of REDOX CW 476,000 62,000

(From S- 107) supernatant from tank 241 -S- 107 into tank
241-T-105. Cascaded 188,530 gallons of
REDOX CW waste into tank 24 1-T- 106.

_______________________ ___________[Revised sludge measurement]_______________
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Table 10. Waste Transfer History for Tank 241-T-105. (2 sheets)
Wste Volume in

Source I Tank 241-T-105
Date Waste Type Detiation Disposition &pnaaU Sug

_____ ___ __ _ ____ ____ ____ __ (allos) j )
01/1967 T-Plant CW / To 242-T Transferred 407,000 gallons of CW 66,000 62,000

REDOX CW supernatant to 242-T Evaporator for
_______ I Supernatant _______concentration.

03/1967 to Hanford HLO Received 396,000 gallons of Hanford 462,000 62,000
06/1967 Laboratory Laboratory Waste (HLO).

__________Waste

12/1967 T-Plant CW / To 242-T Transferred 396,000 gallons of CW 66,000 62,000
REDOX CW supernatant to 242-T Evaporator for
Supernatant concentration.

IQI1968 to I-Plant DW 221 -T Plant Received 268,000 gallons equipment 334,000 62,000
2Q/1968 decontamination waste (DW) from

_____________22l1-T Plant.

06/1968 to T-Plant DW To REDOX Transferred 288,000 gallons equipment 47,000 62,000
07/1968 decontamination waste (DW) to REDOX

for evaporation.
2Q/1969 T-Plant DW 22 1-T Plant Received 57,000 gallons equipment 64,000 99,000

decontamnination waste (DW) from
221-T Plant.

4Q/1972 to B-Plant LLW / 241 -BX- 104 Received 83 1,000 gallons of B-Plant 439,000 100,000
3Q 1973 IX Waste low-level waste (LLW) / cesium ion

exchange (IX) process waste from tank
241-BX-104. Transferred 455,000 gallons
to tanks 24 1-T- 106.

2Q/1974 B-Plant LLW / To 242-S Transferred 425,000 gallons of supernatant 13,000 100,000
IX Waste and Evaporator from tank 24 1 -T- 105 to tank 241 -S-1I10 for

______T-Plant DW processi ng in the 242-S Evaporator.
02i 1976 to Supernatant and To Tank 241 - Saltwell pumped tank as part of interim 0 114,000
04/1978 Interstitial T- 101 stabilization program. Removed

________Liquids -28,196 gallons of liquid from tank.
02/2003 Current sludge measurement 0 98,000

(HNF-EP-0 182, Rev. 179)

Notes:
I C =First decontamination cycle waste
2C =Second decontamination cycle waste
CW =Coating removal waste
DW =Equipment decontamination waste
HLO =Hanford Laboratory waste
IX =Ion exchange
LLW =low-level waste
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APPENDIX A

VOLUMIE OF WASTE IN
TANK 241-T-105

January 1945 through May 1977
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HW-27840, 1952, Waste Status Sunmmary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, October, November. December 1952,
General Electric Company, Richland, Washington.

HW-27841, 1953, Waste Status Summary, Separations Section Planning and Scheduling Group
Waste Control Manufacturing Departmuent; Separations Section, January 1953,
General Electric Company, Richland, Washington.

H-W-27842, 1953, Waste Status Summary Separations Section, Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, February 1953,
General Electric Company, Richland, Washington.

HWV-2 8043, 1953, Waste- Status Summary. Separations Section, Planning and Scheduling
Separations - Operations. April 30, 1953, General Electric Company, Richland,
Washington.

HWV-28377, 1953, 1 aste-Status Summary Separations Section, Planning and Scheduling
Separations - Operations, Mlay 31, 1953, General Electric Company, Richland,
WVashington.
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HW-28712, 1953, Waste-Status Summary, Separations Section. Planning and Schieduling
Separations - Operations, June 30, 1953, General Electric Company, Richland,
Washington.

HW-29054, 1953, Waste-Status Summary, Separations Section Planning and Scheduling
Separations, July 31, 1953, General Electric Company, Richland, Washington.

HW-29242, 1953, I Vaste-Status Summary, Separations Section Planning and Scheduling.
Separations. August 31. 1953, General Electric Company, Richland, Washington.

HW-29624, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, September 30, 1953, General Electric Company, Richland, Washington.

HW-29905, 1953, Waste-Status Summary, Separations Section Planning and Scheduling.
Separations. October 31, 1953, General Electric Company, Richland, Washington.

HW-30250, 1953. Waste-Status Summary. Separations Section Planning and Scheduling
Separations. November 30. 1953, General Electric Company, Richland, Washington.

HW-30498, 1953, JMaste-Status Summary, Separations Section Planning and Scheduling.
Separations, December 31. 1953, General Electric Company, Richland, Washington.

HW-3 0851, 1954, JMaste- Status Summary: Separations Section, Planning and Scheduling
Separations - Operations, January 31, 1954, General Electric Company, Richland,
WVashington.

HW-3 1126, 1954, JMaste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, February 1954, General Electric Company, Richland,
Washington.

HW-3 1374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, March 31. 1954, General Electric Company, Richland,
Washington.

HW-3 1811, 1954, W aste- Status Sunmmary; Separations Section, Planning and Scheduling
Separations - Operations, April 30, 1954, General Electric Company, Richland,
Washington.

HW-32 110, 1954, Waste- Status Sunznay,~ Separations Section, Planning and Scheduling
Separations - Operations, Mlay 31, 1954, General Electric Company, Richland,
Washington

HW-32389, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, June 30. 1954, General Electric Company, Richland,
Washington.
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HW-3 2697, 1954, Waste- Status Summary, Separations Section, Production Planning and
Scheduling Separations - Engineering and Control, July 31, 1954, General Electric
Company, Richland, Washington.

HW-33 002, 1954, W aste- Status Summary; Separations Section, Planning and Scheduling
Separations - Projects and Personnel Deveclopnment Sub-section, A ugust 31. 1954,
General Electric Company, Richland, Washington.

HW-33396, 1954, Waste- Status Summary, Separations Section, Planning and Scheduling
Separations, Projects and Personnel Devclopmuent Sub-section, September 3). 1954,
General Electric Company, Ricland, Washington.

HW-33 544, 1954, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-section, October 31. 1954, General Electric Company,
Richland, Washington.

HW-3359 1, 1954, Summary of Liquid Radioactive lWastcs Discharged to the Ground - 200
Areas July 1952 through June 1954, General Electric Company, Richland, Washington.

HW-33904, 1954, Waste- Status Summary' Separations Section, Separations - Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-344 12, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, December 31, 1954, General Electric Company,
Richland, Washington.

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31. 1955, General Electric Company,
Richland, Washington.

HW-35628, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Sectiot,, February 1955, General Electric Company,
Richland, Washington.

HW-36001, 1955, Waste- Status Summary; Separations Section. Separations - Projects and
Personnel Development Sub-Section, Mfarch 31, 1955, General Electric Company,
Richland, Washington.

HW-36553, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1955, General Electric Company,
Richland, Washington.

HW-37 143, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, Afay 1955, General Electric Company, Richland,
Washington.
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HW-38000, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development: Sub-Section, June 30, 1955, General Electric Company,
Richland, Washington.

FIW-3 8401, 19S55, JMaste- Status Summary. Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1955, General Electric Company,
Richland, Washington.

HW-38926, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sueb-Section. August 31, I95, General Electric Company,
Richland, Washington.

HW-392 16, 1955, Waste- Status Sunmnapy, Separations Section, Separations - Projects and
Personnel Development Sub-Section, September 30, 1955, General Electric Company,
Richland, Washington.

HW-39850, 1955, Waste- Status Summary;- Separations Section, Separations - Projects and
Personnel Development Sub-Section, October 1955, Genera! Electric Company,
Richland, Washington.

HW-40208, 1955, Wante- Status Summary, Separations Section, Separations - Projects and
Personnel Development Sub-Section, Novenmber 30, 1955, General Electric Company,
Richland, Washington.

HW-408 16, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, December 31, 1955, General Electric Company,
Richland, Washington.

IIW-41038, 1956, Waste- Status Sumimary, Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.

HW-41812, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 195, Gencral Electric Company,
Richland, Washington.

HW-42394, 1956, Waste- Status Summary: Separations Section, Separations - Projects and
Personnel Development Sub-Section. March 31. 1956, General Electric Company,
Richland, Washington.

I-W-42993, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1956, General Electric Company,
Richland, Washington.
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HW-43490, 1956, JMaste- Status Sumnzary Separations Section, Separations - Projects and
Personnel Development Sub-Section. May 31, 1956, General Electric Company,
Richland, Washington.

HW-43895, 1956, M astic- Status Stimmary;, Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1956, General Electric Company,
Richland, Washington.

HW-44860, 195 6, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1956, General Electric Company,
Richland, Washington.

HW-45 140, 1956, Waste- Status Sunmnary, Separations Section, Separations - Projects and
Peronnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, Waste- Status Sumnmary Chemical Processing Department, Production
Operation - Chemical Processing Department, September 30. 1956, General Electric
Company, Richland, Washington.

HW-463 82, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation. October 1956, General Electric Company, Richland,
Washington.

HW-47052, 1956, Waste- Status Siumnmary; Chemical Processing Department, Planning and
Scheduling Production Operation. November 30. 1956, General Electric Company,
Richland, Washington.

HW-47640, 1956, Waste- Status Summary; Chzemical Processing Department, Planning and
Scheduling - Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.

HW-48 144, 1957, JWaste- Status Summary, Chemical Processing Department, Planning and
Scheduling - Production Operation. January 31, 1957, Hanford Atomic Products,
Richland, Washington.

HW-48846, 195 7, M astic- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, Februar'y 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-49523, 1957, M astic- Status Suimmaqry Chemical Processing Department, Planning and
Scheduling - Production Operation. March 31. 1957, Hanford Atomic Products
Operation, Richland, Washington.
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HW-50 127, 1957, W aste- Status Summary, Chemical Processing Department, Planning and
Scheduling - Production Operation, April 30 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-5061 7, 1957, W~aste- Status Summary: Chemical Processing Department, Planning and
Scheduling - Production Operation, May 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-5 1348, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, June 30, 1957, Hanford Atomic Products Operation,
Richland, Washington.

11W-S 1858, 1957, Maste- Status Summary; Chemical Processing Department. Planning and
Scheduling - Production Operation, July 31, 195 7, Hanford Atomic Products Operation,
Richland, Washington.

HW-524 14, 1957, W aste- Status Summary; Chemical Processing Department, Planning and
Scheduling -Production Operation, August 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HWV-52932, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, September 30, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-535 73, 1957, Waste- Status Summary; Chemical Processing Department, October 1957,
Hanford Atomic Products Operation, Richland, Washington.

HNV-54067, 1937, Waste- Status Summary: Chemical Processing Department, November 30
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-545 19, 1957, Waste- Status Summary; Chemical Processing Department, December 31.
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-549 16, 1958, Waste- Status Summary, Chemical Processing Department, January 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HNV-55264, 1958, Waste- Status Summary, Chemical Processing Department, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55 630, 1958, Waste- Status Summary; Chemical Processing Department. March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5 5997, 1958, Waste- Status Summary; Chemical Processing Department. April 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.
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HW-56357, 1958, Waste- Status Summary, Chemical Processing Department, May 31. 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Waste- Status Summary; Chemical Processing Department, June 30. 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57 122, 1958, Waste- Status Summary; Chemical Processing Department, July 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, Waste- Status Summary; Clhcmical Processing Department, August 31. 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-577 11, 1958, Waste- Status Summary: Chemical Processing Department, September 30,
1958, Hlanford Atomic Products Operation, Richland, WVashington.

HW-58201, 1958, Waste- Status Summary; Chemical Processing Department, October 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 1958, Waste- Status Summary; Chemical Processing Department, Novenmber 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58831, 1959, Waste- Status Summary; Chemical Processing Department. December 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5 9204, 1959, Waste- Status Summary;- Chemical Processing Department, January 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-595 86, 1959, J aste- Status Summary; Chemical Processing Department, February 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, J aste- Status Summary; Chemical Processing Department, March 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60419, 1959, Waste- Status Summary; Chenmical Processing Department. April 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60738, 1959, Waste- Status Summary; Chemical Processing Department. May 1959,
Hanford Atomic Products Operation, Richland, Washington.

HWV-6 1095, 1959, Waste- Status Summary; Chemical Processing Department, June 1959,
Hanford Atomic Products Operation, Richland, Washington.

HWV-615 82, 1959, Waste- Status Summary; Chemical Processing Department, July 1959,
Hanford Atomic Products Operation, Richland, Washington.
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HW-61 952, 1959, Maste- Status Summary; Chemical Processing Departnmen, August 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6242 1,.1959, Waste- Status Summary, Chemical Processing Department, September 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-62723, 1959, Waste- Status Summary; Chemical Processing Department, October 1959,
.Hanford Atomic Products Operation, Richland, Washington.

HWV-63083, 1959, Waste- Status Summary, Chemical Processing Dcpartment, November 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, WVaste- Status Sum~mary. C'hemical Processing Department, December 1959,
Hanford Atomic Products Operation, Richland, Washington.

HWV-63896, 1960, Chemical Processing Department - Waste Status Summary, January 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chiemical Processing Department - Waste Status Summary, February 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-648 10, 1960, Chemical Processing Department Waste Status Summary March 1-3 1, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chiemical Processing Department - Waste Status Summary, April 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-65 643, 1960, Chemical Processing Department Waste Status Summary Mlay 1-31, 1960,
General Electric Company, Richland, Washington.

HW-661 87, l96OC'hemtical Processing Department - Waste Status Summary, June 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-665 57, 1960, Chemical Processing Department - Waste Status Summary, July 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department - Waste Status Summary, August 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Dcpartment - Waste Status Summary, September 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department - Waste Status Summary, October 1960,
Hanford Atomic Products Operation, Richland, Washington.
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HW-68291, 196 1, Chemical Processing Department - Waste Status Summary, November 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 196 1, Chemical Processing Department - Waste Status Summary, December 1960,
Hanford Atomic Products Operation, Richland, Washington.

HIW-7 1610, 1961, Chemical Processing Department - W aste Status Summary, January - June
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Department - Wastc Status Summary, July - December
1961, Hanford Atomic Products Opcration, Richland, Washington.

HW-74647, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, January -June 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-76223, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation. July - December 1962, Hanford Atomic Products
Operation, Richland, Washington.

IIW-78279, 1963, Chemical Processing Department - M aste Status Summary, Planning and
Scheduling Production Operation, January - June 1963. Hanford Atomic Products
Operation, Richland, Washington.

HW-80379, 1964, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July - December 1963, Hanford Atomic Products
Operation, Richland, Washington.

HV-833O8, 1964, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation. January -June 1964, Hanford Atomic Products
Operation, Richland, Washington.

HW-83906-E RD, 1964, Chemical Processing Department 200 JMest Area Tank Farm Inventory
and Waste Reports July 1961 through December 1965, General Electric Company,
Richland, Washington.

ISO-226, 1966, Chemical Processing Division - Waste Status Summary January 1, 1966 through
March 31, 1966, ISOCHEM INC., Richland, Washington.

150-404, 1966, Chemical Processing Division - Waste Status Summary April 1, 1966 through
June 30, 1966, ISOCHEM INC., Richland, Washington.

150-538, 1966, Chemical Processing Division - Waste Status Summary July 1, 1966 through
September 30. 1966, ISOCHEM INC., Richland, Washington.
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150-674, 1967, Chemical Processing Division Waste Status Summary October 1, 1966 -
December 31, 1966, Operations Analysis Waste Management Section Contract AT
(45-1)-i1851, Item G-9, ISOCHEM Inc., Richland, Washington.

IS0-806, 1967, Chem ical Processing Division-WMaste Status Summary January)1, 1967 Through
Mfarch 31, 1967, ISOCHEM INC., Richland, Washington.

IS0-967, 1967, Chemical Processing Division- Wasfe Status Summary April 1, 1967 Through
June 30, 1967, ISOCHEM INC., Richland, Washington.

RL-SEP-260, 1965, Chemical Processing Departm ent - Waste Status Summary. July)1, 1964
Through December 31, 1964, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-659, 1965, Chemical Processing Department - Waste Status Summarj January 1, 1965
Thirough June 30. 1965, Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-82 1, 1965, Chemical Processing Department - Waste Status Summary July 1, 1965
Through Sept ember 30. 1965, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-923, 1966, Chemical Processing Department - Waste Status Summary. October 1, 1965
Through December 31, 1965, Hanford Atomic Products Operation, Richland,
WVashington.

A-32



JUL11 ~PO IOO P~ofJ L 2)Ot ENGINEERING DATA TRANSMITTAL 660

2. To: (Receiog Organization) 3. From: (Originating Organization) 4. Related EDT No.:.

-Waste Disposal Strateg ic Pl~anning Process EngineeringNA
7. Purchase Order No.:

5. Proi, iProg Aept./Div.: I+ .41 St 6. Desgn Authority/DesignAgent/Cog. Engr.: /
!SUpplemiental Treatment itI77N/A.'ViEVOf .Eup~oportN.

78. O5lgiriao Remarks:. /

This document. describes, the -dif ferent types."of waste that were 10. Sstem/BldgJFacI1ty
transferred into and- remoVed from single-shell tank 241-T-107.N/

12. Major Assm. Dwg. No.:

11. Recelver'Remnarks: :1A. Design Baseline IDo Icument? Li Yes.. NO N/A
13. Permit/Permit Application No.:

- N/A
N14. Required Response Date:

N/A

15. DATA TRANSMI1TED .(F) (G). (H) ()

vOr1g0* Recetv
re) DouetDrawing No. (Cot()ev. (E lf rDigo r5fl ao oNo. No.. nator malDso D1-

____ ___ ____ ___ ___ _ __ _______ ___ ___ ____ ___ ___ ___ snon ston

/ RPP-16765 ____0 origin 6f Waste in N/A 1 1 1

____________________Sin~le-Shell Tank___

-241-T-107

16. .KEY.

Approval Designator (F) Reason for TransmitWa (G) Disposition (H) & (1)

E, QDOR N/A 1. Appoa 4. Review 1. Appoe 4. Reviwed.notcomment(be&I'AC-CM-3-5, 2. Releas 5. Post-Review 2. Approved wcommerit 5. Reved w/orflnentSec. 12.7) 3. Informtion 6. Dist (Receipt Acow. Required) 3.Dsprvdwcmet 6 eep cnoedd

17. SIGNATUREIDISTRIBUTON(See-Approval Designator for required signatures)

2_ (H) (J) Name (K) Signature (L) Date (M) MS1N iFfa- 1.pJName1 (K) Signature (L) Date (M) MSI

Design Authority 1 1 K. D.Boome~d4~ 7i 4  / '
Design Agent

1L 1. .Cog.Zng. H. Rg. Jo00
1 1 Cog. Mgr. Sm M.ackay3~,l;So ________________

CIA

Safety__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Env.A
19.4If 20 21. DOE APPROVAL (ff required)

i~~%(o~ Ctl No. _____

M L E~son J3Kisozk ___0a~4 ~ f Approved
Signture of EDT Dae Authorfzed Representative Date Design Authoil Date [] Approved wlcomments
Originator for Receivng organization Cognizant Manjr ,

BD-7400-172-2 Cl 0/97) 80-7400-172-1



DISTRIBUTION SHEET

TO From
Distribution- M. R;. JohnsonPae1 o
Project TItle/Work Order ~Date 07/08/03

origin of Wastes-in Single-Shell Tank 241-T-107EDN.320

________ ______ ECN No.
Name Text Attach'iETEN

NaeSIN With AlM Text Only Appendix
___ __ ___ __ ___ __ ___ __ ___ __Attach.. Only Only.

K. D_.-Boomer R1-44 x

D. W. Cras H6-19 x

B. A. Higley RI-44 x

M. R. Johnson RI-44 x

J. G. Kristofzski H6-03

S. M.. Mackay R2-58. x

R_. E. Raymond H6-w03 X

A. Tedeschi H6-03 x

T, M. Horner SS-13 x

N. W. Kirch R-1-44 x

K. L. Hennesay Ri-10 x

A-6D00-135 (10197



RZPP-167,65, Rev. 0

Origin -of Wastes in Single-Shell Tank 241 -T-1 07.

Mfichael N. Johnson'

CH2M HILL Hanford Group, Inc..

Richland, WA 99352
U.S. Department of Energy Contract DE-AC27-9g9RL1 4047

EDT/ECN:: 636202: U.C: i'

Cost Center:-//t ?w7lf4Ti~ Charge Code: 501546
B&R Code: A/,# Total Pages: 7,T

Key Words:. Hanford, single-shell tank, 241-T-107
first decontam~ination cycle (IC) waste, coating removal (cW) waste,
cesium-ion exchange waste,-PUREX, B Plant, T Plant,.bismuth phosphate

Abstract: A review of waste transfer documents was.*conducted to identify
the origin of waste present in tank.7-107. TankT-107 received first
decontamination cycle (lC) and coating removal waste (CW).from the 221-~T
Bismuth Phosphate Plant, scavenged 'TBP Plant supernatant,.PUTREX coating
removal -waste, and B Plant cesium ion exchange waste. The lC/CW,
scavenged *TEP Plant, PtIREX CW and B Plant ion exchange supernatants were
all removed and dispositioned, leaving IC/CW sludge in this tank.

TRADEMARK DISCLAIMER. Reference herein to any speific commercial produc process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarlty constitute or Imply Its endorsement recommendation, or
favoring, by fth United States Government or any agency Ithereof or Its contractors or subcontractors.

Printed in-the United States of America. To obtain copies ofthis document contact; Documeunt Control! Services.
P.O.. Box 950, Mailstop H6-08. RichIand WA 99352,* Phoine (509) 372-2420; Fax (69) 376-4989.

OA 7 ' 4~F0RD[

Release Aproalte Release Stamp

Approved For Public. Release

A-6002-767 (03/01)



RPP-16765
Revision 0.

ORIGIN OF WASTE IN SINGLE-SHELL TANK 241-T-107.

M. E. Johinson
CH2M HILL Hanford Group, Inc.

Date Published
June 2003

O .CH2MHLL
141-: Hanfoid Gw,~ Inc.

Post Office Box 1500
Richland, Washington

Prepared for the US. Department of Energy
Office of River Protection

Approved for. public release; distribution. unlimited



RPP-16765 Rev. 0

This page intentionally left blank.

2



RPP-1 6765. Rev. 0

EXECUTIVE SUMMARY

A review of waste transfer documentati on was conducted, to determine the origin of waste
transferred into sing1eshe11 tank 241-1>107. This review was conducted to'supr decisions
concerning disposition of the. waste present: in this tank.

Tank 241 -T-1 07 presently contains approximately 173,000 gallons of slu *dge. Based on the
waste transfer history, the sludge stored in tank 241-T4107 is comprised of first decontamination
cycle waste (ICQ and coating removal waste (CW) from operation of the 221 -T Bismuth
Phosphate.Plant. The interstitial liqi pentith1CWsldescsumonxchange

process waste'fromn fission product processing conducted in B-Plant.

The concentration of transuranic elements in the tank 241 -T-107 sludge is approximately
154.5 71Ci/g, which is consistent with the characteristics of IlC/CW sludge. The concentrations.
of cesium4i37 and strontium-90 in the sludge contained in tank 241 -T-107 are approximately
15.8 gCi/g and .108.4 liCi/g& respectively.
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LIST OF TERMS

iC first cycle of the bismuth phosphate plutonium decontamination process
.2C second cycle of the bismuth phosphate plutoiniumdecontamination process

*5-6 low activity cell drainage waste
CAW Current Acid Waste
cc cubic centimeters
Ci Curies
CW Coating waste
DOE U.S. Department of Energy

* ft feet
g1L grams per liter
g/ML gram per milliliter
D, Ion Exchange

M molarity or moles per liter
MW Metal waste
N Normality
PAS PUREX.Acidified Sludge
PUREX Plutoniumn Uranium Extraction Plant
REDOX Reduction-Oxidation Plant
TB3P Tri-Butyl. Phosphate'

nCi/g nanocuries. per gram
11Ci/cc microcuries per c ubic centimeters
1LCi/g mcrocunies per gram
pCifL microcuries per liter
4Ci/mL microcuries per milliliter

* JIgcc micrograms per cubic centimeters
11g/L micrograms per liter

0C degrees Celsius
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1.0 INTRODUCTION

The origin of the waste in tank 241-T-107 has been reviewed to provide information for
determining the disposition of this waste. Section 2.0 discusses the origin'of waste transferred
into and removed from single-shell tank 241-T-107. Section 3.0 provides adescription of the.
different types of wastes that were generated at the Hanford Site chemical processing plants And
transferred to single-shell tank 241-T-107. Section 4.0*provides a discussioi' on'the radionuclide
analyses of the waste in-single-shell tank 241- T-107. Section 5.0 summarizes the waste types
that were transferred into single-shell tank 241 -T-107.

2.0 WASTE TRANSFER INTO AND WASTEIREMOVAL FROM TANK 241-T-107

This section provides a brief-description. of single-shell tank 241-T-107 and summarizes-waste
tr-ansfers into and waste removal from these tanks. In order to determine the origins of the waste,
presently stored in single-shell tank 241-T-107,.publicly available reports- for the Hanford Site
were reviewed. With the exception of the waste status sumimary reports, all reports cited- in this
.section are available electronically from the Hanford: Declassified Document Retrieval System at
http:/www2.hpnford.gov/decls/ or the DOE Information Bridge at
ht://www.osti.goy/brid e. The waste status summary. reports -are available only as photocopies,
from.Hanford Site Central Files organization.

2.1 DESCRIPTON OF TANK 241-T-107

Single-shell tank 241 -T- 107 was originally constructed in 1944 as part of the Manhattan Project
(HW-104.75-C,.chapter X)and is one of the twelve, 100-series tanks in 241-T Tank Farm.
Figure 1 provides a plan view of tank 241 -T-1 07. The 1 00-series tanks are 75-ft diameter,
underground tanks made. of reinforced concrete with a steel liner on the bottom and sides.. The

stel lne exend t a eigt f 19 ft. Each 1 00-series tank has a design capacity of
530,000 gallons at a. liquid depth of 1.6 ft and 8 inches. The 241 -T Tank Farm also includes four
200-series tanks that. are..of sinmilar construction as the 1 00-series tanks,, but are only 20-ft
diameter and each have a capacity of 5 5,000. gallons.

* Single-shell tank 241-T-107 was connected via an underground overflow pipeline (nozzle Ni in
Figure 1) to allow waste to cascade to tank 241 -T-10 8, Tank 241 -T-1. 08 was also connected. via.
a separate underground overflow pipeline to tank 241-T-109. , which allowed waste to cascade
from tank 241-T-107 into tank 241-T-108 and. then into. tank 241-T-109. In addition to the
overflow piping, each tank is equipped with four, 3-inch diameter stainless steel inlet pipes.
Originally, the four inlet pipes (nozzles N2 through N5 in Figure .1).on tank 241-T-107 were
connected to diversion box 241-T-153. The four inlet pipes for tanks 241-T-10&.and 241-T-109
were blanked off close to each tank when these tankswere constructed in. 1944. (HW-10475-C,
pages 907 and 908). Alterations to the piping network have occurred over the years.

7
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Figure 1. Tank 241-T-107 Plan View.
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2.2 WASTE TRANSFEFRS FOR TANK 241 -T-1 07

Waste transfers -into tank 241-T-107 and the operation of the tanks 241 -T-.107, 241'-T-08, and
241-T- .1 09 as acascade are discussed inchronoloica order.. A chronologicalitnisrodd
in Appendix A of waste transfers into and waste, removal from tank 241 -T-1 07 from 1945
through 1977. Section 3.0 d escribes the operation of the processing facilities that generated the
waste types transferred into tank 241-T-107.

2.2.1. JC/CW Waste.(February 1945 -.March 1946)

Irradiated nuclear fuel was first processed in 221-T Plant beginning on December 26, 1944
(HW-7-1293-DEL, page 19). The first decontamination *cycle (10) waste was combined with, the
coating removal. waste (CW) and transferred to the cascadeof tanks 241 -T-107, 241T- 08,. and.
241-T-109. The combined iC/OW waste was reported as being collected in tank 241-T-107 in
February 1.945 (HW-7-133.8-DEL, page 22).

Tank 24lI-T- 17 was reported as being filled as of September 1, 1945, with 1 C/CW waste
overflowing to tank 241-T-1,08 (HW-7-2548-DEL, page 22).. Tank 241-T-108 was reported as
being filled as of December 10, 1945, with 101WT -waste overflowing to tank.241-T-109
(HW-7-3 171 -DEL, page 21). Tanks 241-T-107, 241-T-108, and .241 -T-109.continued to receive.
the combined. 1 C/OW .waste until March 10, 1946, when these tanks were reported as being filled
(iIW-7-3751 -DEL, page 20 and 21). The IC/OW -waste generated at the 221 -T Plant was
transferred to other single-shell tanks after March 10, 1946.

Prior to October 1 945, the 1iC/CW waste was neutralized to a pH of approximately .10 in
22 1-T Plant befo re transfer to thesingle-shell tanks'(HW-3-3220, page 1.3)., Beginning in
October 1945, the pH of the 1 C/OW waste was a~justed to approximately pH 7 in 22 1 -T Plant
before. transfer to the single-shell tanks. This was done to cause the precipitation of bismuth and
plutonium in the 1 C/CW waste so that the supernatant would contain a lower concentration of
plutonium (HW-7-2706-DEL, page 2 1). As a result, tank 24.1-T-1 07 contained settled: 1C/CW
solids (i.e., bismudth and plutonium precipitate)* and 1 C/OW supernatant.

2.2.2 1C/CW Stipernatant Evaporation (March 1951 -July 1951)

Tfhe IC/OW waste. stored in tank 241-T-107 sat uniurbed until May 1951. h CC
supernatant cont 'ained in -tanks in 241 -T Farm was transferred to tanks 24 1-TX- 117 and
241-TX-1 18 -for processing in the 242-T Evaporator. Supernatant from tanks 241-T-104,.
241 -T- 105, and 241 -T- 106 were transferred to tanks 241-TX-l 17 and 24 1-TX-i 18 in April 1951.
(HW-20991 -DEL, page 53), leaving an estimnated 470,000 gallons of sludges in these tanks.
Supernatant from, tanks 241-T-107, 241I-T-I 08, and .241~-T-1 09 were transferred to tanks
241 -TX- 17 and 24 1-TX-i 18 in May 1951 (FTW-21260-DEL, pages 57 and 58), June 1951
(HW-2 1506-DEL, page 57), and July 1951 (EEW-21802-DEL, page 42).

9
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Tanks 241-T-107, 241-T-108, and 241-T-109 contained a total of 322,000 gallons of waste after
removal of the 1C/CW supemnatant. Tanks 241-T-1 .07, 2414-148, and 24-T-100 were reported'
,in.April 1952 to contain 245,000,73,000, and.4,000 gallons of 1C/CW waste, respectively
(HW-27838, page 10). No. waste transfers-were made into or waste removal from tank
241-T- 10.7 until November. 1952.

The I1C'CW supernatant was transferred from tanks 241-TX-1 17 and 241 -TX- 118 to the
242-T Evaporator for evaporation. Processing of the 1C/CW supernatant fromn.the 241-T Farm
tanks in the 242-T Evaporator was conducted from April 28, 1951 (HW-20991 -DEL page 54 and
HAN-63671 -DEL, page 40) through July 1951 (HW-2 1802-DEL, page 42). The -concentrated
1 C/CW supernatant waste (i.e., evaporator bottomas) was stored in tank 241 -TX-i 16 and
241-1'X-117. The* evaporator bottoms in tanks 241-TX-i 16 and 241-TX-i 17 were eventually
processed'again through the 242-T Evaporator to further concentrate these wastes for! storage in
tanks 241-TX-i1 10 and 241a-TX-ill1.

2.2.3 ThP Plant Waste (November 1952 -January 1953)

After evaporating the 1C/CW supernatant, tank 2414-107 contained approximately
245,000 gallons of IC/CW-sludge and interstitial liquid.. A separate measurement of the IC/CW,
solids volume in tank 241-T-107 was not made.

Tank 241-T-107 began to receive waste from. the Tri-Butyl Phosphate. (building 221-ti) Plant on..
Novemberl 7,1952 (HW-27840, page 2 1). The Tri-Butyl Phosphate (TBP) Plant waste was
stored atop the IC/CW waste already present in tank 241-T-1.07. Tank 241-T-107 was operated
as a cascade with tanks 241-T4108 and 241-T- 109. Whlen tank 241-T-107 was filled with TRP
Plant waste and 1C/CW waste on November 26, 1952, waste began to overflow 'into tank
2414-108 (HW-27840, page 21). Tank 241-T-108 was reported as being filled with waste on
December I 1,,1952, -with waste, then overflowing to tank 24 1-T- 109 (lTW-27840, page 32).:
Tank 241-T-109 was reported au filled in January 1953 (EW-27841, page 10).

After being filled with w 'aste from the TBP Plant, tank 241-T-107 was reported to contain
201,000 gallons of sludge and 335,000 gallons of supernatantz(HW-27841, page 10). The
mixture of TBP Plant supernatant and IC/CW sludge stored in tank 241.-T-107 sat undisturbed
until August 1953.

2.2.4 Evaporation of TBP Plant Waste Superuatant (August 1953)

In August 1953, the TBP Plant supernatant was transferred from tank 241 -T-1 1 As well as tanks
241-T-108 and 241-T-109 to tank 241-TX-1 18 for processing in the 242-T Evaporator

'(HW-29242, page 5). Tank 241-T-107 contained.33,000 .gallonso o f supernatant and.
201,000 gallons of sludge after the: TB? Plant waste supernatant was transferred to tank
241 -TX-i 18. The TB? Plant supernatant was evaporated -and. transferred to tank 241-TX-i 17,
then to tank 241-T-109.for storage (I{W-29905, page 5 and HW-30250, page 5).
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2.2.5 Scavenged TBP Supernatant (December 1953 - February 1954)

From October 11, 1953 to October 18, 1953, operators in the TBP Plant conducted a process test
to precipitate cesiuni-137 and strontium-90 in the TBP Plant waste (HW-3 1428 and
HW-36979 A, page 24). Cesium-137 and strontium-90 were precipitated by adding potassium
ferrocyanide, sodium hydroxide, and nickel sulfate to the acidic TBP Plant Waste (HW-29383).
The resulting nickel ferrocyanide precipitate (approximately 36,000 gallons) and scavenged TBP
Plant supernatant was transferred to tank 241 -T- 10 1 in October 1953 (HW-45 165-RD, pages 50
and 52). The TBP Plant waste had not been concentrated before transfer to tank 241-T-101.

Tank 241 -T-10 1 received approximately 500,000 gallons of nickel ferrocyanide precipitate and
scavenged TBP Plant supernatant. Samples of the waste received in tank 241-T-101 were
obtained 3-days after filling the tank at 3 ft, 8 ft, and 13 ft elevations from the tank surface.
These samples were analyzed to determine the concentrations of cesium and strontium as well as
pH of the waste. Table 1 provides the analytical results for the scavenged TBP Plant waste
samples obtained from tank 241-T-101 (HW-29814 and HW-31428).

Table 1. Composition of Scavenged TBP Plant Waste in Tank 241-T-1 01.

13ft1.623 20.004 2,000

Based on these sample analyses, the scavenged TBP Plant waste appeared to be present as
stratified layers in tank 241-T-101. A decision was made to discharge only the top 8 ft of waste
in tank 241 -T- 10l1 to a crib. The nickel ferrocyanide precipitate was allowed to settle in tank
241-T-101. On December 8, 1953, approximately 256,000 gallons of the scavenged TBP Plant
supernatant were transferred from tank 241-T-101 to crib number 241-T-17 (HW-30498, page 5,
HW-3359 1, page 27 and HW-45 165-RD, page 69). The average radionuclide concentrations in
the supernatant based on seven samples taken during discharged to crib number 241 -T-1 7 (later
renumbered 21 6-T- 18) are provided in Table 2.

The remaining 242,000 gallons of scavenged TBP Plant supernatant were transferred from tank
241-T-101 to tank 241-T-107 in December 1953 (HW-30498, page 5 and HW-45165-RD,
page 69). The volume of solids present in tank 241-T-107 remained unchanged at
201,000 gallons following the receipt of the scavenged TBP Plant supernatant.
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Table 2. Composition of Scavenged TBP Plant Waste Discharged to Crib.

Rluthenium 9.0 1.80

Antimony 0.14 130
Rare Earths + Yttrium 0.20 190
Total Beta (sum of above) 0.85 840
pH 9.7
Volume (gallons) 256,000 ___________

The ferrocyanide precipitate remaining in tank 241 -T- 10 1 was flushed three times with water in
an attempt to transfer the precipitate to tank 241 -T- 107 (HW-3085 1, page 5). However, these
flushes were not successfuil in transferring the nickel ferrocyanide (Ni2Fe(CN)6) precipitate to
tank 24 1-T- 107. Visual inspection of tank 241 -T- 10 1 after conducting these flushes indicated
that ".... large quantities of Ni2Fe(CN)6 sludge cover large areas of the tank that were not reached
by the water that was used to flush the tank ... " (HW-36979 B, pages 88). The U.S. Atomic
Energy Comnmission's 200 Area monthly report for January 1954 also stated that the heel of
scavenged TBP Plant waste remained in tank 241 -T- 10 1 (HAN-62359-DEL, January 1954,
page 40).

The volume of solids present in tank 24 1-T- 107 remained unchanged at 20 1,000 gallons
following receipt of the flush solutions from tank 241-T-101. The volume of scavenged TBP
Plant supernatant was 329,000 gallons, with a total of 530,000 gallons of waste present in tank
241-T-107 (HW-30851, page 5). No waste was removed or added to tank 241-T-107 from
February 1954 through September 1966, as indicated in Appendix A.

2.2.6 Evaporation of Scavenged TBP Supernatant (October 1966 to December 1966)

In 1965, the supernatant in tank 241-T-107 was sampled in preparation for processing in the
242-T Evaporator (LET-092465). The analyses of the tank 241-T-107 sample (Table 3)
indicated that the concentration of cesium-137 was 7.7- jLCi/ml,, which was the only gamma
emitting radionuclide detectable. The concentration of cesiuni-137 in the tank 241-T-107
supernatant sample is somewhat higher than the tank 241 -T- 10 1 scavenged TBP Plant waste (see
Table 1). However, tank 241-T-107 contained a heel of 33,000 gallons of TBP Plant waste
before the scavenged TBP Plan! waste was added from tank 241-T-101. Therefore, the higher
cesiumn- 137 concentration is not unexpected.
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Table 3. Composition of Tank 241-T-107 Supernatant - Scavenged TBP Plant Waste.

F Not reported /
Cl 10.5 g/L
Na 98 g/L
NO 3  203.5 g/1,
CN Not detected
Free OH 0.164 N
Specific Gravity (g/mL) 1.204 g/mL
Volume Supernatant 330,000 Gallons

-Volume Supernatant 330,000 Gallons

Boil-down studies with the tank 241--107 supernatant indicated solids did not form until more
than 50 percent of the sample was evaporated. This indicates that the supernatant stored in tank
241 -T-107 was not a saturated solution. Therefore, the mixture of scavenged and un-scavenged
TBP Plant waste present in tank 241-T-107 likely did not form solids during storage. The
volume of sludge measured in tank 241-T-107 in 1965 was reported as 186,000 gallons
(RL-SEP-659, page 5), which is less than the 201,000 gallons of sludge measured in
January 1954. Compaction of the sludge stored in tank 241-T-107 likely occurred during the
12-year period between measurements.

In the fourth quarter of calendar year 1966, approximately 311,000 gallons of supernatant were
transferred from tank 241 -T- 107 to tank 241 -TX- 118 for processing in the 242-T Evaporator.
The volume of supernatant and sludge remaining in tank 241 -T- 107 was reported as
22,000 gallons and 186,000 gallons, respectively (ISO-674, page 5). The 22,000 gallons of
supernatant stored in tank 241 -T- 107 were a mixture of scavenged (90% volume) and
unscavenged (10% volume) TBP Plant waste.

2.2.7 Coating Removal Waste (January 1967 to June 1967)

In January 1967, approximately 168,000 gallons of Plutonium-Uranium Extraction (PUREX)
coating removal waste were transferred from tank 241 -C- 102 into tank 241 -T 107
(HAN-96590-DEL, page AIII-5 and ISO-806, page 5). Typical composition of PUREX Coating
removal waste is provided in Table 4 (HW-52493 and HW-52824). An additional 129,000
gallons of PUREX coating removal waste were transferred from tank 241 -C- 102 into tank 241 -
T107 in the second quarter of calendar year 1967 (ISO-967, page 5).

The PUREX coating removal waste was mixed with the scavenged and unscavenged TBP Plant
waste that was stored in tank 241-T-107. The quantities of PUREX coating removal waste,
scavenged and un-scavenged TBP Plant waste stored in tank 241-T-107 were approximately

13
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297,000 gallons, 20,000 gallons, and 2,000 gallons, respectively. The total volumes- of
supernatant and sludge stored in tank 241-T-107 were 319,000 gallons and. 186,000 gallons
(IS 0-967, page 5)-.

Table 4. T ioal Comp osition of PUREX Coating Removal Waste

AnalyteConcentration.

Sodium______(No__ 3.7

Uranim (M)0.002
Sodium Aluniinate (M

Nitrte M0.6

Nitrite (MA 0.9
Hydroxide (M)_ 1-0
Silicate (M) 0.02

Pu (mg/liter) 0.2

Strontium-90 (tCifL) 880
Cesium-137 Ci/L 840

2.2.8 Evaporation of Coating Removal Waste (October 1969 to December 1969)

Ea November.1969, approximately 27.5,000 gallons of supernatant were transferred from tank
241-T-107 to tank 241-TY-103, then to tank 241-TX-118 for processing in the 242mT Evaporator:
(PR-REPORT-NO V69-DEL, page AIV-4,. and ARH-1200 D, page: 7). The volume of
supernatant and sludge remaining in tank 241-T-107 was reported as 119,000 gallons and
109,000 gallons, respectively (ARH-1200 D, page,7).

The- volume. of sludge reported to be in tank 241 -T-107 in December 1969 is approximately
77,000 gallons less than the volume. of sludge reported as present in December 1966 (ISO-674,.
page 5). It is possible that the-PIREX coating removal waste'that was transferred into tank
'24 1-T -107 in January 1967 could have dissolved'some of the. aluminum present in the 1 C/CW
sludge and/or precipitated TB3P Plant waste.- PUREIX coating removal waste typically' contained
1 OM fr-ee hydroxide which could. have dissolved aluminum, present in the 1 CICW sludge.- Tank
241 -T- 107 was inactive from December 1969 through December 1972.

2.2.9 B-Plant Cesium Ion Exchange Waste (January 1973 t June 1973).

In the first quarter of calendar year 1973, approximately 684,000-galons of waste from operation.
of the cesium ion exchange (IX) process and low level waste evaporator in B-Plant was collected
in tank 241- BX-104 and transferred to tank 241-T-107 (ARH-72974 A, page 6). The transfer
pipeline was flushed with approximately 13,000 gallons of water that was also received into tank
241-T-.107.: The B-Plant IX waste was distributed to tanks 241-T-108 and 241-T-109.-

14
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Approximately 645,000 gallons of supernatant were transferred from tank 241 -T-107 to tanik
241 -- 1 08.. Approximately 378000 gallons of supernatant were 'transferred from tank
241-T-108 to tank-241-T-109.

Tank 241-T-107 again received B-Plant cesium ion exchange waste from tapk 241-BX-104 in
the second quarter-of calendar year 1973 (ARH-2974 B, page 6). Approximately
573,000 gallons of supernatant were received into tank 241-T-107. Approximately 2,000 gallons
of supernatant were transferred from tank 241 -T-1 07 to tank*,241 -T- 108. An additional
452,00 gallons of supernatant were transferred from tank 241-T-1 07 to tank 241-T- 105.

Tank 241 -T- 107 contained, approximately 293,000. gallons of supernatant and 109,000 gallons of
sludge following thesetransfers. The supernatant-wa 's mostly cesium ion exchange waste from
B-Plant while the sludge was lCICW waste from the 221-T Bismuth Phosphate Plant. The
supernatant-in tank 241-T4107 was sampled in September 1975 (MEM-102775),and again in
1989 (letter 12712-PCL89-144). The analytical results for both sampling events'are presented in
Table 5. Based on these supernatant sample results, it is likely that some aluminum and
strontium precipitated from the supernatant between sampling events. No additional waste
transfers involving tank. 241-T- 10.7 occurred until this tank was removed from service in
January:1976.

15



~RPP -16765 Rev. 0

Table 5. Composition of Tank 241-T-107 Supernatant - B-Plant IX Waste.

NO2  0.71 _M53

NOi 3 7 3.81E0 2.19+0 M~ll

Ptou-9,0 23E0 .1E+02 pCi/L
Al2 5.Not2Eorte 1 .02E-03 MC/

SO Not4 reote2.170 M
N02 0.0251 0.0616 M
N03 0.802 .35 M
FU 0.0135 0.091

OH4 0.085 0.0216 M

C0 3  0.394 0.374 M
pH 12.3 11.1
Specific Gravity (g/mL) 1.129 1.2 g/mL
Visual Observation of sample Dark yellow, less than I% Not reported

_____________________________solids______________________

2.2.10 Saltwell Pumping Interim Stabilization (February 1976 to September 1995)

Tank 241-T-107 was removed from service in January 1976. Removal of liquid from tank
241 -T- 107 was conducted from February 19, 1976 through July 19, 1976 as part of the program
to remove interstitial liquid (i.e., saitwell pumping) from the single-shell tanks (letter
60410-78-092 and DS-02 1976). A total of 233,600 gallons of liquid waste were reported as
being pumped fr-om tank 241-T-107 to tank 241-T-101 during this period. From August 1976
through December 1978, saltwell pumping of liquids from tank 241 -T- 107 was periodically
attempted. However, the pump was reported as inoperable (DS-02 1976).

Additional stabilization of the waste in tank 241 -T- 107 was conducted from September 14, 1995
through April 3, 1996 (HNF-SD-RE-TI-178, pages 207 to 213). Approximately 11,000 gallons
of liquid were pumped from tank 241 -T- 107 to the double-shell tank system, leaving
173,000 gallons of sludge in this tank. Tank 241-T-107 was declared having been Interim
Stabilized on May 22, 1996.

16
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2.2411 ComparisoR with Other Reports

Waste transfers into and waste removals from tank 2.41-T-1 07 are summiarized in A History of
the 200 Area Tank Farms (WHC-MR,-0i 32) for 1945 through 19 80, Historical Tank Content
Estimate for the Northwest Quadrant of the Hanford .200 West Area (H--SD-WM-ER-3 5 1),
Waste Status and Transaction Record Summary (WSTRS) Rev. 4 (LA-.UR-97-31 1) and the Tank
Waste Information Network (htti,1/twins.n~nl.gov:8001/twins.htm). The information cited in
Sections 2.2.1 through 2.2.10 is; in agreement with these previous reports. These previous
reports accurately state the volume of waste transferred into and removed from. tank 241-T-107.,
as well as the-volume of solids and total waste stored. However, there is some ambiguity over
the composition of the.'sludge remaining int tank 24 1-T-107.

The Historical Tank Content.Estimate for the Northwest Quadrant of the Hanford 200 West Area
(HNF-SD-WM-ER-351) indicates that tank 241-T-;107 contains only sludge originating from
ICICW waste from the 221-T Bismuth Phosphate Plant.. However, this is probably an over
simplification given thet different waste types. that were transferred into tank 241-T-1 07. The
Tank Interpretive Report for tank 241-T-107 (Tank Waste Information Network) assumes that
the sludge is compris ed of a mixture of 1 C/CW solids,1 TIB? Plant waste solids, and PUREX
coating removal waste. solids.

The Tank Interpretive Report for tank 241-T-107: assumes that the volumes of I C/CW solids,
TB? Plant waste solids, and PUREX coating removal waste solids. are 148,000 gallons,
17,000 gallons, and 8,000 gallons, respectively. The rationale given in the Tank Interpretive.
Report for assigning the volumes to each waste type is the waster transfer records provided in
IA-UIR-97-3 11 and VWHC-MR-01 32. However, neither of these. documnents identifies a specific
sludge volume associated with the TBP Plant waste or the PUREX -coating removal waste
received into tank 241 -T- 107. The Tank Interpretive Report also notes that "a clear demarcation
between waste types could not be. discerned from the segment sample results." Based on this
information, the Tank Interpretive Report assigned volume to each of the sludge types in tank
241-T-107 seems arbitrary. The precise quantity of each type of solids present in the tank 241-
T-107 waste can-not be determined.
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.3.0 TYPES OF TANK WASTE GENERATED AT TilEHANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development and waste
management a ctivities conducte.d. at the'Hanford Site starling in 1944. These irradiated nuclear
fuel reprocessing reerh addevelopment, and waste management activities zonducted in the
processing plants are discussed further. in the D.OE/RL -97-O2' NationalfRegister ofHistoric
Places Multiple Property Document Form -Historic, Archaeological and Traditional Cultural
Properties of the Hanford Site, Washington February 199 7.

It has been established in Section 2.0 that first decontamination cycle (iC) Waste mixed with
coating removal waste (CW) from the 221-T Bismuth Phosphate plant was transferred into tank
241-T-107.-, Tank 241-T-107 also received-waste from the Tri-Butyl Phosphate (221-.3) Plant,
cesium ion exchange waste from B-Plant, and coating removal waste from the PUREX Plant.
The-following sections provide a discussion of these waste types.

3.1 221-B and-221-T BISMUTH PHOSPHATE PROCESS PLANT

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium. fronm irradiated
nuclear fuel using the bismuth phosphate process, Figure 2 shows a summary of the
221l-BtT Plant bismuth phosphate process, which is referred to throughout this. discussion. The.-
.Bismuth Phosphate process was operated in B-Piant from April 1945 (HW-7- 1649-DEL,
page 21) through June 1952 (HW-25227-DEL, pages Ed-S and'Ed-6),. after which the inventory
of radioactive materials was removed from the facility from July 1952 through March 1953
(RW-27774). 'The' Bismuth Phosphateprocess was operated in T-Plant. from December -1944
(1JAN45 800-DELpg 4) through Mac 1956, after which the inventory of rdoactive
material s was removed from the facility from March 1956 (HW-4221 9-DEL, page ED.-5)
through September.1956 (HW-45707-DEL, page D-5). T-Plant was placed in layaway status in
October 1956 (EW-46432-DEL, page D75).

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was
dissolved in boiling sodium nitrate solution, to which. sodium hydroxide was slowly added.
(11W-i 0475-C,page 403). The cladding removal waste sometimes referred to as coating waste
(CW) was transferred to single-shell underground storage tanks (see item [I] in Figure 2)..

.The fuel element uranium cores (see item .[2] in Figure 2).were then dissolved in ni tric acid
(HW-10475-C, chapter IV, page 405). Water and sulfuric acid were added to the .dissolved
uranium metal solution, and the mixture was then transferred to. the plutonium. extraction section.
The sulfuric acid, formed a uranyl sulfthe complex that prevented its precipitation as a phosphate
in the subsequent plutonium extraction step (HW-10475-C, page 418).

Plutonium was extracted from the. acid solution by addition of bismuth nitrate and phosphoric~
acid to form a bismuth phosphate. canrier precipitate (HW-1.0475-C, page 503). The plutonium
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and bismuth phosphate carrier precipitate was centrifuged and washed with water to separate the
acidic suemataut from the precipitate (see item [3] in Figure 2). The acidic solution eann
after the plutoniumn precipitation contained about 99 percent of the uranium, about 90 percent of
the fission products. This separation process also removed and reduced-the gammxa radiation
activity level in the plutonium precipitate by a factor of 10. Hoeezirconium is phosphate
insoluble and zirconium-95 (10 percent of the activity stydwthtep1tnu1rout h
acidic urarnium -solution was-then* neutralized and trasferred. to the underground single-shell
tanks as metal waste (MW). Recent laboratory testing of the bismuth phosphate flowsheet
confirms this partitioning of radionuclides (internal letter 7G300-02-NW*K-G24, "Bismuth
Phosphate Process.Radionuclide Partition Factors for the Hanford Defined Waste Model"). Of
the predominate radionuclides remaining in the waste, the laboratory tests indicate the.
percentage of cesium-137 and strontiumn-90 partitioned to the metal waste may have been as high
as 100 percent and 89 percentrespectively.

The. plutonium bearing cake was then dissolved in nitric acid, and. further decontamination of the
plutonium to separate fission products was conducted (HW- 10475- C, chapter VI).. Sodium
bismuthate, sodium dicb romate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconium), leaving'the
plutoniumn in solution. The precipitate was separated, from the plutonium-bearing solution usig
centrifuges and washed to remove: soluble plutonium.: The.,plutonium. was reduced to-the
+4 valence, state to form a precipitate that could. be separated from the reaining soluble fission
products by centrifuigation..

The fission products separated fr-om the plutonium product during this first cycle of the
decontamination process (designated as I C waste) were transferred to the- same single-shell 'tank
that received the coating removal waste. The I C waste .(see item [4] in Figure 2),. contained.
approximately. 10 percent of all fission products and approximately 1.4 percent of the plutonium
present in the original fuel charged to the plant (HW-23043, pages 20. and 22).. After 1951, the
Bismuth Phosphate process .flowsheet was modified to include cerium and, zirconium sc avenger
precipitation in the 1iC by-product step to remove lanthanide and zirconium radionuclides from
the plutonium product (IfW-23043., page 16).

The plutonium solids from the first decontamination cycle were again dissolved in nitric acid. A
second decontamination cycle (see item [5] in Figure 2) was conducted to reduced the gamma,
activity level by a factor of 10,000 from that in the previous, dissolved metal solution, giving an
overall process decontamination factor of 100,000 below that of-the original solution
(HW-10475-C, page. 627). The second. decontamination step essentially repeated the. steps
previously described for the first cycle decontamination. -The'plutonium product om the
bismuth phosphate process was subsequently concentrated in the 224-T and 224-B buildings
using'a lanthanum fluoride precipitation process.

The second decontamination cycle wastes (designated a's 2C) were also transferred to the
single-shell tanks. -The 2C waste contained less than. 0. 1 percent of the uranium and fission
products and about 0.4 percent of the plutonium present in the origiiWa fuel charged to the plant
(HW-23043, pages 26 and 28).
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During operation of B-Plant, the 1 C waste was combined with the coating removal waste and
transferred to the same single-shell tank. This same practice. was conducted in T-Plant from
December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel ferrocyanide.
scavenging of the I C waste wasconducted in T-Plant to precipitate cesiuna-137 and strontium-90
(HW-33 585-DEL, page.Ed-8 and HW-33 184.). Therprecipitated IC waste slurTry was transferred
separate from the coating removal waste to single-:shell. tanks for settling of-the precipitate and
discharge of the scavenged -(i.e., cesium and strontium depleted). supernatant to a crib.

Table 6 provides the flowsheet estimated. compositions of the neutralized MW, MW, I.C,, and 2C
waste solutions generated from the 221 -BIT bismuth phosphate plants based on, the October 1,
1951 flowsheet (HW-23 043). Additional analyses of the supernatant fraction of NM,1 ICW,
and 2C that was stored in single-shell tanks are provided in Tables 7 and 8.. These sample
analyses support that the 2C waste contained less than 0.1 percent *of the :fission products.*
Analyses-of the. combined 2C /,224 building / tank *5-6 waste supernatant stored in tank
241-T-1 12 conducted on August 6, 1952 and September:24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 -to 50 percent cesium, 4 to 8 percent
cerium, yttrium, and other rare eart, and 6 to I1I percent undetermined (HW-27035, page 8).
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Table 6. Estimated Composition of Bismuth Phosphate Plant Wastes.
From October 1. 1951 Flowsheet

S loium Nitrate (NaNO,) 61.80" 1.6E_0_1.68_04_6
Sodium Nitrit 0.2354) 56.0-ort .4E0

Sodium Siluiate 95O, .

Floine HyF) id 5.6H 4.
Noiat Nitrat ________ 6.19.86. 4.
Sua trte ( 4 ) 2 2446.7..6003

Sodium Siliae 83.23 473.6.33.
B~nismuta (i) ) 2.93.3211
Ceurim (Ce) 0.35.6____
Liatau (L) 9.7___ 0316134.4
Mulagte (M) 24.4_______ 4.73___3.61 0.33

Ziroium (Z) 8324.303.3.
Biont (F) 1.37 1.82 1.18___

Ceroume (Cr) _____0.160.63.1

Ammonia (NH4j) 1.98 1.71 0.12
Silicon Hexa-Fluoride (SiF 6) 4.35 3.67
Volume per Batch (gallons) 795 d2-,380 1 2,040 2,002,0

Notes:
(' See HW-23043
(2) Analyses are reported in grams per liter, except for gamma activity, which is countslminute'mL.

~~HW-23043, page 3 1, notes that uranium is not actually present in this form, but is probably as NaUO 2PO 4 and
Na4(UOhCO 3.

(4) Pu and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and
22).

(3) Pu and Gamma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and
28).

(6) Pu and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043,
pages 39, 44, 48, and 54).
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Table 7. Analyses of Bismth Phos hate Process Supernatants Stored.

Notes:

241-13 C-121BIl B12 , 9.9 T- 10,2-- Ian24- 12 were netalzdtoaot1H7afe 8ctbr1947t

rCiptt bis1ut aNt plutoniu (4)3320 pag 13).4307-3195

(2 Secres ed in seahndfgrsts, gammain conhenbttions own forh tanshe ste sampllyes are due toe dueaa t sionl prodt
with sot half-lntive h sugs

(3 Te eprtd u amleanlyisfo tnk241 13 123sest ei ro n akn nepnn nH -178
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3.1.1 221-T and 221-B Plant Cell Drainage Waste

During the operation of the 221-B and 221-T Bismuth Phosp hate plants, failure of process
equipment, cooling jackets on. process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical So lutions, and process solutions (e.g., MW, 1IC, 2Cwastes
and plutonium product solutions) t6 the poess cells. Each of the 40 *process cells in the
221-B and 221 -T. Plants contained a sump that was equipped with a conductivity probe

beginingin Augs 1946 to detect a liquid leak in the process cell (HW-7-4739-DEL, page. 21).
The sumps gravity drained to a 24-inch diameter vitrified clay-pipe that traversed under each cell
and discharged to a deep.' open top, stainless steel tank, nmber 5-7 in section 5 (cell 10)
(HW-10475-.C,. page 914).

Cell drainage collected in tank.5-7 was jetted to tank 5-6 or tank 5-9, which were used for
samplingand chemical treatment of the cell drainage solution.. Waste in tanks 5-6 an~d 5-9.could.
be jetted between- these -two tanks. High activity waste collected in. 221 -T Plant and. 221 -B Plant
tanks 5-9 could be jetted to single-shell tank 241 -T-1 07 and 241.-B-101, respectively
(11W-l 0475-C,"page.918). Alternatively, the. cell drain~age waste could be transferred to process
vessels with the 221-T (or 22.1-B)* Plant and processed to recover plutonium. An example of this
practice is. cited in the. January. 1948 monthly report for the Hanford Works (H[W-8931 -Del,
page 28). The T-Plant stack drainage waste was also collected. as part :of the -cell drainage until.
May28, 1951, after Which the stack drainage was routed.to the cascade of single-shell tank-
241 -TX-l 13, 241 -TX-i 14, and 241 -TX-I 15 (HW-2126O-DEL page-58).

Cell drainage, waste collected in tank 5-6 was transferred to reverse well number 2 16-T-3 from.
January'1945 through August 1946. Cxib number 216-T-6 was used to dispose of the cell
drainage waste from August 1946 through June. 195 1. After June 195 1' cell drainage waste was
transferred to the cascade of tanks 241 -T-1 10, 24-T-lI 11, and 24 1--1112 (1HW-551767, part. V).
The quantity and composition of the cell drainage solutions discharged from tank 5-6 varied (see.
HW-20583, -page 4, and HW-33591, page 25).

3.1.2 221-T Equipment Decontamination Facility:

In'October 1958, plans were developed to convert the 221-T Plant for use as decontamination
facility for equipment from the.Reduction-Oxidation (REDOX) plant aIIW-5 805 1-DEL,
page 1D-5). Work was conducted from February. 1959 (HW-59434--DEL; page D-4) through
June 1960 (HW-65935-DEL, page C-2),tocontvert the 221-T Plant. -Equipment decontamination
activities were initiated at the 2217T Plant in July. 1960,' with the receipt -of a failed: multipurpose
dissolver from the REDOX plant (IIW-6621 1-DEL, page C-2). Equipment deconta--mination
waste was tansferred to various cribs and single-shell tanks. Tank 241 -T- 107 did not receive
equipment decontamination waste.
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3. 221-B PLANT FISSION PRODUCTS PROCESSING

From August 1963 through June .1966,3- Plant was used in conjunction with the PTJREX
faceility, 244-CR Vault,, and. the 201 -C Hot Semiiworks (renamed Strontium Semiworks in 1963)
to separate strontiuin-90 and rare earths (ixe., cerium-144 and promethium-147) from high-level
waste isolutions. Then, from July 1966 through December 1967, tquipment Wasrelcdwti
B-Plant to expand the proce.ssing capability to include, cesium removal from fission high-level
waste solutions using i *on exchange equipment. The strontium. and rare earths processing
equipment was also replaced to include only strontium removalusing a solvent extraction
equipment, ollowed by precipitation and centrifugation. equipment for purifying the' strontium.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
following- sections.

3.2.1 STRONTIUM AND RARE EARTHS PROCESSING

On.Sepember 1 8, 1961 (HW-71187-DEL,page F-2), renovation of cells, 5 through 12 within
B-Plant canyon was initiated to use these cells for separating strontium and rare earths from a.

I mixed fission product solution (HW-6901 .1). Construction activities were completed, and the
facility was accepted by operations on January 3 1, 1963. (HW-76848-DEL, page B-2).
Processing of radioactive waste in. cells 5 through 12 at the B-Plant com menced on August 2,
196.3 (HW-788 17-DEL, pages B-2. and G-2).

B-Plant was used in conjunction with the PUREX facility, 244-CR Vault and the 201-C Hot
Semiworks to separate strontium-90,- cerium- 44 and promethium-147 from high-level waste
solutions. 'The PUREX facility generated a first cycle raffinate solution from the solvent
extraction reprocessing of irradiated reactor fuel (i.e.; high-level waste). The first cycle raffinate
solution w Ias highly acidic and contained most of the fission products (e.g., strontiurn-89190,
cerium-144, promethium-147, and eesium-1 37) that were separated from the uranium and
plutonium during the reprocessing of irradiated reactor fuel. The acidity of the flrst cycle
raliate solution was reduced by addition of sugar and digestion at elevated temperature to
decompose the nitric acid solution.

In a section of the PTREX facility known as the head-end, first cycle raffinate solution was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethium) fission products (IW-6305 I And HW-69534). Lead co-precipitated with*
strontium and increased the amount of strontium precipitated from the first cycle raffinate
solution. -The resulting strontium and rare earth precipitate was centiged and washed to
*separate Ither supernatant, which contained soluble fission products such as cesium- 137,
zirconiumn-niobium-95,'and rutheniumn-rhodium-i 06. The supernatant containing the soluble
fission products (e.g., cesium-137, zirconiuin-niobium-95,. and ruthenium-rhodium-106) was
neutralized and transferred to underground storage tanks. The strontiunrr and rare earth,
precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The
strontium and rare earth carbonate precipitates were then dissolved in nitric acid and transferred
to B-Plant via 244-CR Vault for further processing.
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In B-Plant, the strontium nitrate Irare earth nitrate solution were processed to. form separate
solutions containing strontium. and rare earths (HW-77016). The stroittium ntitrate!/ rare earth
nitrate solution was reacted with oxalic acid to precipitate the rare earths along-with lead, -leaving
strontium in solution. The precipitate was centrifuged to separate the strontium solution from the
rre -earth precipitate. The strontium solution was stored in B-Plant and transferredae penidcal
to the 201 -C Hot Semiworks for purification. The rare earth precipitate wag dissolved in nitric
'acid and stored in. B-Plant -for further processing.'

Lead was removed from the rare earth solution -by adding sodium. hydroxide solution to form
-soluble plumbite and insoluble rare earth hydroxide precipitates (HW-813 373, RL-SEP-197,.
page G72, and HAN-90907, page 21). The phunbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-sell tanks. The rare earth hydroxide
precipitate was'washed with sodium hydroxide solution to remove soluble lead and the. wash
solution was also discarded. to the single-shell tanks. The. rare earth hydroxide precipitate was
dissolved in: nitric acid, stored in B-'Plant, and eventually transferred to the 201 -C Hot
Semniworks for purification.

Processing of strontium and rare earth. solutions within B-Plant continued until June 1966.
(HAN-95 105-DEL, page .1 ). Separ-ations of strontfium and rae earths from the first cycle.
raffinate solution continued to be conducted in the head-enmd section of the PUIREX facility:
through February 8, 1967 (HAN-96805 -DEL, page A14). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from. July 1966 through
February 1967, while equipment modifications were conducted at B-;Plant.

3.2.2 CESIUM AND STRONTIUM PROCESSING

From July. 1966 (HAN -95284-DEL, page 13) through.October 1967 (HAN.-98918-DEL,.

page Aff2), equipment within the 221 -B Plant was. flushed and, replaced with. new equipmenit
forsepratng cesium and strontium from high-level waste. In January 1967 (1{AN-96590-DjEL,

page A-4) and in March 1967 (HAN-97066-DEL, page Afl-4), testing was conducted of a
new centrifuge and a precipitation-decantation-centrifugation technique for separating iron and
aluminum from PTREX sludge waste. Construction activities continued to be conducted in the
22.1-B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page AflI-3), alkaline supernatants stored in the
single-shell tanks were transferred to B-Plant, and cesium was- separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
inorganic and later organic ion exchange materials -(RHO-RE-SA-1 69). .Cesium was also
precipitated from acidic, PUTREX high-level waste (known as CAW) using phosphotungstic acid
(PTA), with the *cesium precipitate'dissolved in sodium hydroxide solution and- processed
through the ion exchange equipment for cesium.,recovery (ARR-CD-917). After separation of.
cesium, the alkaline. supernatants were transferred directly 6~ underground storage tanks. The.
ion exchange process used an amnmonium carbonate I amnonim hydroxide solution to separate
sodium from cesium. on the ion exchange media.. The aqueous wastes that. contained ammonium.
were processed in the Cell 23 evaporator to concentrate these wastes and volatilize ammonia
before transferred to underground storage tanks.
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On January 31, 1968, the solvent extraction equipment -installed -in B-Plant was -operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page AII-3).
The semi-puirified promethium - cerium solution was stored in B-Plant process tank 6-2-
(HAN-100127-DEL, page AIII-3). Separation of strontium from the strontium and rare earths
solutions stored i the*244CR Vault was then conducted in March 1968 'using the solvent
extraction equi'pmenf'(H.AN-l 00127-DEL, page AII-3).

The. B-Plant solvent extraction equipment began processing the PU.REX first cycle raffinate
solution to separate strontium on April 20,1968 (HAN- 100357-DEL, page AflI-3)., The
processing of-PUREX first cycle raffinate solution was completed. on August 3.0, 1968.
(PR-REPORT-SEP68-DEL, page AIII-3). The B-Plant solvent extraction- equipment -was then
used to separate strontium from PUREX high-level waste sludges. The PUREX high-level Waste
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transferred to:
B-Plant for centrifugation to separate solids. The clarified solution was process in the solvent
extraction equipment to separate strontium (PR-REPORT-SEP-68-DEL, page A111-4).'In
addition, the B-Plant solvent extraction equipment was. operated periodically to separate
strontium from: CAW solutions following the PTA processing to separate cesium. Strontium
separation fromt high-level waste solutions using. the solvent extraction equipment continued -at
B-Plant-until 1977. The aqueous waste from ithe solvente=traction process was evaporated in the
Cell. 23 evaporator and transferred to underground storage tanks.

3.3 PTUREX PLANT

The PLIREX plant was operated from 1956 through 1988 to reprocess irradiated nuclear fuels.
The-PUREX Plant processed both aluminum coated and zirconium clad irradiated nuclear fuels.
For the alumninum-coated fuel, the fuel coating was dissolved in sodiumn hydroxide solution. The
coating removal waste (designated as CW) was inherenty alkaline and did. not require.
neutralization before tr 'ansfer to undergrxund: storage-tanks. The zirconiumn clad fuel; Zircaloy®'
(98.5 percent Zr. and 1.5 percent Sn), was dissolved in a solution of ammonium fluoride and
ammonium nitrate.-The zirconium cladding waste was neutralized (designated as NCRW) by
addition of sodium %hydroxide solution before transfer to underground storage tanks
(PFP-P-020-00001).

After dissolving the coating /cladding on the irradiated nuclear fueL. the uranium fuel elements
were then dissolved- The dissolved fuel elements. are then proces sed through a solvent extraction
system that used tri-butyl phosphate solvent inu a normal paraffin hydrocarbon diluent The
fission products and impurities separated duning the uraniu mand plutonium solvent extraction
process were neutralized and transferred underground storage. tanks, formn su atant and
sludges within the tanks. The supernatant, known as PUTREX supernatant neutralized. (PSN)
were stored, separately in the 200 East Area tank farms. and-eventually processed in the.8-Plant to
remove, cesium. The plutonium solutions generated at the PUREX. Plant were tanred to the
234-5Z building (Z-Plant) for further processing. Uranium solutions were transferred to the

Zircaloyo is a trademark of Teledyne Wah Chang, Albany, Oregon.
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224-U building ((JO 3 Plant) -for conversion to an oxide and transfer to offsite facilities for re.-use
in the fabrication of nuclear fuel.

3.4 TRI-BUTYL PHOSPHATE (TBP) PLANT

Tfhe 221-U Plant was oniginally constructed and contained equipment for conducting the Bismuth
Phosphate process, similar to 221-B and,221-T Plants. However, the Bismuth Phosphate process
was never conducted in the 22 1-U Plant. Instead, the equipmn in the 221 -U Plant was replaced
with a solvent extraction process to separate uranium. from. stored bismuth phosphate metal
w aste. The uranium solvent extraction process used tri-butyl phosphate (TBP) as. the solvent.
dissolved in a-hydrocarbon diluent. The so-called.Tri-ButYl Phosphate Plant derived its name
from the solvent used to separate uranium, from the metal waste.

Processing of metal waste solutions in the TBP Plant-was conducted from November-1952
(HW-26-376-DEL, page Ed-3) through March 195:7 (11W-S1240). In the TB? Plant, -there were
two parallel processing lines (Line A anid.Line B)-with identical equipment. The following
discussion is applicable to either processing line.:

Metal waste stored in the single-shell tanks consisted 'of Precipitated sludge and supernatant...
Both the suematant and sludge contained uranium. Th eal wseupntatwas first

removed from a cascade of the single-shell tanks and collected in a separate single-shell tank.
Metal waste sludge was then slui ced. from a single-shell tank using the metal waste supernat ant
that was -previously collected. The metal waste slurry was accumulated in. several stainless steel.
tanks contained in an underground concrete vault. The metalI waste sludge was allowed'to settle
in the stainless steel tank and the supernatant removed for re-use in sluicing sludge. The metal
waste sludge was then dissolved in nitric acid and combined with metal -waste supernatant.: The
nitric acidic concentration of the metal waste was adjusted. to ensure -thwatwssabl and
did not form. precipitates (HW-1 9140, pages 216 - 219).

The acidic metal waste solution was then transferred to. the TBP Plant. In the T1BP Plant, the
acidic. metal waste. was evaporated to remove exces s liquid and centrifuged to remove solids
(HW-19140, pages 311 - 312). The clarified acidic. solution was transferred to the RA
pulse-column that 'contained tri-butyl phosphate solvent. in a hydrocarbon diluent.

In the RA column, uranium was extracted from the acidic solution into the organic solvent phase.
A dilute nitric apid-scrub solution was introduced into the RA column to remove trace amount* of
cesium and strontium fission products that were co-extracted with the uranium. Cerium,
ruthenium, niobium, and zirconium fission iorducts are co-extracted with the uranium. -The
scrub solution also -contained ferrous ammonium. sulfate to -reduce plutonium to. the RII valence
state and prevent extraction along with the uranium -into the organic. solvent pfiase, Therefore,
plutonium and cesium and strontium fission prducts remained in the aqueous phase along with
approximately 0.5 percent of the uranium present in the feed to the column (11W-I914 '0,
pages 405 - 420). The aqueous waste leaving the RA column was known as the RAW stream..=

- 29



.RPP-16765 Rev. 0

The organic solvent phase containing the uranium and co-extracted fission products (cerium,
ruthenium, niobium, and zirconium) was transferred to the RC pulse-column where uranium-
along with co-extracted plutonium and -fission products were stripped from the solvent using
0.01 M nitric: acid (RW-1 9140, pages 421 - 423). The 0.01 M nitric acid strip solutio'n
containing the recovery uranium was transferred to the 224-U Building'([J03 Plant) for further
processing. In theIU0 3'Plant, the uranium nitrate solution was evaporated to reduce the solution
volume,- calcined, and. packaged for transportation off -site.

The organic solvent from the RC column was transferred to, the RO pulse-colun for removal of
organic degradation products. The organic solvent was contacted with-.0.4 M sodium. sulfate to
remove organic degradation products.(HW- 19140, pages I1111.-.1112). The aqueous waste
solution -from the RO column. (designated as ROW stream) was combined with the RAW. stream
for treatment.

The combined RAW and ROW waste solutions. were neutralized using sodium hydroxide
solution to apH greater than 9.5 (EIW-19140, page 1206). Neutraization of the combined RAW
and ROW waste resulted in the formation of sodium salts (e.g., sodium nitrate, sodium sulfate,
and sodium phosphate). ;The neutralized- RAW / ROW waste was then concentrated to minimize
the volume of waste. Ammonia was evolved from the. neutralize4 waste during the- concentration
step. The, concentrated TBP Plant waste- was then transferred to the single-shell tanks for storage
(HW-1 9140j pages 1206 -:1209).

Beginning on September 29, 1954, the TBP Plant RAW! ROW waste was treated to precipitate
cesium-137 and strontium-90 (HAN-62359-DEL, monthly report for September 1954, page 44).
Cesium-137 and strontium-90 were precipitated by adding potassium ferrocyanide, sodium
hydroxide, and nickel sulfate to the acidic TBP Plant waste (HW-303 9and HW-31 131). The
scavenged TB? Plant (RAW IROW) waste was not concentrated.. The scavenged TB? Plant
waste was transferrd to -single-shell tanks where the nickel ferrocyanide. (Ni2Fe,(CN))
precipitate was allowed to settle. The scavenged TB? Plant supernatant was then discharged
crb or trenches (HW-48518,pgs1to2)
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4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANK 241-T-107

The U.S. Department of Energy uses several factors to determine the disposition of radioactive
wastes (DOE M 435.1). One of these factors is the concentration of alpha-emitting transuranic
isotopes with half-life greater than 20 years present in the radioactive waste. Table 9 provides
the best-basis inventory for transuranic elements (i.e., Np-237, Pu-238, Pu-239, Pu-240, and
Am-241) contained in the tank 241 -T- 107 sludge, as reported on April 21, 2003 from the
Tank Waste Information Network (TWINS) database; http://twins.pnl.-Rov:8001/twins.htin. The
concentration of transuranic elements in the waste stored in tank 241-T-107 is approximately
154.5 ilCi/g.

The concentrations of cesium-137 and strontium-90 present in the waste stored in tank
241-T-107 are also provided in Table 9. The cesium-137 and strontium-90 concentrations are
approximately 15.8 j tCi/g and 108.4 g.Ci/g, which is consistent with tank 241 -T- 107 having
received cesium ion exchange waste from B-Plant along with the I1C/CW sludge. The
cesium- 137 present in the tank 241 -T- 107 sludge is highly soluble. Testing conducted with a
composite core sample of this sludge indicates approximately 24 percent of the cesium can be
removed from the tank 241 -T- 107 sludge by washing with 0.0 1 M sodium hydroxide solution,
and an additional 60 percent of the cesium- 137 can be removed by leaching the sludge at 100) 'C
with 3.2 M sodium hydroxide solution. Approximately 80 percent of the technetiumn present in
the tank 24 1-T- 107 sludge can also be removed by washing the sludge with 0.0 1 M sodium
hydroxide solution. Less than 1 percent of the transuranic and strontium-90 were removed
during the washing and leaching tests with the tank 241 -T- 107 sludge (LA-UR-95-2070).

The inventories of transuranic elements, cesium-137, and strontium-90 present in tank
241 -T- 107 are also compared to the inventory of these radionuclides present in all
177 underground storage tanks at the Hanford Site in Table 9. The inventory of transuranic
elements present in tank 241 -T-1 07 is approximately 0.07 percent of the total inventory of
transuranic elements present in all 177 underground storage tanks at the Hanford Site. The
inventories of cesium- 13 7 and strontium-90 present in tank 241 -T- 107 are approximately
0.03 percent and 0.22 percent of the total inventory of cesium-137, and strontium-90 present in
all 177 underground storage tanks at the Hanford Site.

Table 9. Transuranic Elements and Fission Products in Tank 241-T-107.

____________ rci/g Ci g~Ci/g _____ _______ ____

241 -T- 107 154.5 157.9 15.8 16,100 108.4 11 1,00
All 177 Tanks Not 226,511 Not 46,080,000 Not 5 0,280,000

________________ applicable ______ applicable ______ applicable _____

24 1-T- 107 waste as a 0.07% 0.03% 0.22%
percentage of all 177 tanks _____ ___________ _____ _____j_____
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5.0 SUMMARY

The waste types received in tank 241 -T-1 07 and their disposition are summarized in Table 10.
Based on the waste transfer history, the sludge stored in tank 241 -T- 107 is comprised of I1C/CW
sludge from the 22 1 -T Bismuth Phosphate Plant that contains interstitial liquids. The interstitial
liquids present in the 1 C/CW sludge are from the cesium ion exchange process conducted in
B-Plant. The concentration of transuranic elements present in the sludge stored in tank
241 -T- 107 is approximately 154.5 nrCi/g, which is consistent with the characteristics of I C/CW
sludge. The concentrations of cesiumn-137 and strontiuni-90 in the sludge contained in tank
241 -T- 107 are approximately 15.8 p~Cilg and 108.4 p.Ci/g.

Table 10. Waste Transfer Histor for Tank 241-T-107.

07/951 Suprnaantsuprnaantto 42 Evportorforttalug

11/195 to TBPPltW at 221 -U Plant Received 2,9,000 gallons of TB Plant 3 501,000
03/1953 waste int taak d 241to tat cascaded8 tta

tan 241-T-108 and precit-ated

08/1953 tB PlatWat Transferred 32,000 gallons of 33,00 0,000
0/91 Supernatant supernatant to 242-T Evaporator fortoa

I_______ _____ concentration and storage.
12/1954 to Sc ane Wte T2-Uan Received 242,000 gallons of sc ane 329,000 201,000
01/1955 Plant Siprnaon t4--0 TPPan 2 suea1n and 5007 allonsd

0/1966 t P Scavne Wte Transferred 311,000 gallons of 22,000 21,000
12196 ltSupernatant supernatant to 242-T Evaporator for

_____________ _________concentration and storage.
12/1967 to PURveXge Coting Tank Received 297,000 gallons of PURveXge 319,000 21,000

06/1967 Remal Wuerasten 241 -C-102 coPPln prati eo a t aste 54,000gallon

10/1969 to Scavenge Coting Transferred 275,000 gallons of 11,000 109,000
12/1969 Remal Wueraten supernatant to 242-T Evaporator for

concentration and storage.
01/197 to Ceu oang 22-Bant Received 27,000 gallons of Plant 219,000 109,000
06/197 emchag Waste 21C02 cesiuin excang presswst.n

10/969to URE Cotin Trnsfrr137,000 gallons of flush0 watr9fom0an

241 -BX- 104. Transferred
269,000 gallons to tanks 24 1-T-l108,
378,000 gallons to 24 1-T- 109 and

_______ _____________________452,000 gallons to 24 1-T- 105.
02/1976 to Supernatant and Saitwell pumped tank as part of interim 0 173,000

09/1995 Interstitial Liquids _______stabilization program.______________
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APPENDIX A

VOLUME OF WASTE IN
TANK 241-T-107

January 1945 through May 1977
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September 30, 1970, Atlantic Richfield Hanford Company, Richland, Washington.
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ARH- 1666 D, 1971, Chemical Processing Division Waste Status Summary October 1, 19 70
through December 31, 1970, Atlantic Richfield Hanford Company, Richland,
Washington.

ARH-2074 A, 1971, Chemical Processing Division Waste Status Summary January.1, 1971
through March 31, 19 71, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2074 B, 197.1, Chemical Processing Division Waste.Status Summary April ],.1971 through.
June 30, 1971, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-2 074 C, 1971 , Chemical Processing Division Waste Status Summary July 1, 19 71 th rough
September 30, 1971, Atlantic Richfield Hanford Company, Richiand, Washington.

ARRU-2074 D, 197 1, Chemical Processing Division Waste Status Summary October 1, 19 71
through December 31, 1971, Atlantic Richfield.Hanford Company, Richland,
Washington,

ARE{-2456 A, 1972 Chemical Process ing Division Waste Status Summary, January] 11974
through March 31, 1972, Rockwvell Hanford Operations, Richiland, Washington.

ARHI-2456 B, 1972, Chemical Processing Division Waste Status Summary, April 1; 1972
through June 30, 1972, Rockwell..Hanford Operations, Richland, Washington.

ARH-2456 C, 197.2, Chemical Processing Division-Waste Status Summary, July],. 1972 through.
Septeber 30, 19 72, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-245 6 D, 1973, Chemical Processing Division- Waste Satus Summary, October]1, 19 72
through December 31, 1972, Atlantic Richfield Hanford Company, Richland,
Washington-

ARHI-2794 Ai 1973, Chemical irocessing Division Waste Status Summary January 1, 1973
through March 31, 1973, Atlantic Richfield Hanford Company, Richland, Washington.

AR.H-2794 B, 1973, Chemical Processing Division Waste Status Summary April]1, 1973 through
June 30, 1973, Atlantic Richfield Hanford Company, Richland., Washington.

ARIH-2794 C, 1973, Chemical Processing Division Waste Status Summary July 1, 1973 through
September 30, 19 73, Atlantic Richfield Hanford Company, Richland, Washington.

ARII-279.4 D, 1974, Manufacturing and Waste Management Division Waste Status Summary
October 1, 1973 through December 34, 1973, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-w13 3 A, 1974, Operations Division Waste Status, Summary January 1, 19 74 through
March 31, 1974, Atlantic Richfield Hanford Company, Richland, Washington.
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ARH-CD3-1 33 B, 19-74, Operations Division Waste-Status Summary April 1, 1974 through
June 30, 1974, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD- 133 C, 1974, Production and Waste Management Division Waste Status Summary
July 1, 1974 through, September 30, 1974, Atlantic. Richfield Hanford Company,
Richland, Washington.

ARH-CD-13 33 D, 1975, Production and Waste Mainagement Division Waste Status Summary
October 1, 1974 through, December 31, 1974 Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-336 A, 1975, Production and Waste Management Division Waste Status Summary.
January 1, 1975 through March 31, 1975, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-336 B, 1975, Production and Waste Management Division Waste. Status Summary
Apil 1, 1975 through June 30, 1975, Atlantic Richfield Hanford Company, Richland,
Washington..

ARH-CD-336 C, 1975, Production and Waste Management Division, Waste Status Summary
July 1, 19075 through September 30, 1975, Atlantic Richfield Hanford Company,
Richland, Washington.

ARH-CD-3 36 D, 1976, Production and Waste Management Division Waste Status Summary
October 1, 1975 through December 31, 1975, Atlantic Richfield Hanford Compay
Richland, Washingom.

ARH-CD-702 A, 1976,, Production and Waste Management Division Waste Status Summary
January 1, 1976 through March 31, 1976, Atlantic Richfield Hanford Company,.
Richland, Washington.

ARH-CD-702 B, 1976, Production and Waste Management Division Waste Status Summary
April 1, 1976 through June 30,.1976, Atlantic Richfield Hanford Company, Richland,
Washington-

ARH-CD-702 L, 1976, Production and Waste Management Division Waste Status Summary
September 30,1976, Atlantic Richfield Hanford Company,. Richland, Washington.

ARH-CD-822-OCT,. 1976, Production and Waste Management Division Waste Status Summary
October 1976, Atlantic Richfield Hanford.Company, Richland, Washington-

ARII-CD-822-NOV, 1976, Production and Waste Management Division Waste Status Summary.
November 1976, Atlantic Richfield Hanford Company, Richland, Washington.
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ARH-CD-822-DEC, 1976, Production and Waste Management Division Waste Status Summary
December 1976, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-JAN,, 1977, Production and Waste Management Division Waste Status Summary
January 19 77, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-FEB3, 1977, Production and.Waste Management Division Waste Status Summary
February 1977, Atlantic: Richfield Hanford Company, Richland, Washington.

ARE-CD-822-MAR, 19.77, Production and Waste Management Division Waste Status Summary
March 1977, Atlantic Richfield Hanford Company, Richland, Washington.

ARH-CD-822-APR, 1977, Production and Waste Management Division Waste Status. Summary
April 1977, Atlantic Richfield Hanford Company, Richland, Washington.

.ARH-CD- 822-MAY, 1977, Production and Waste Management Division Waste Status Summary.
May 1977, Atlantic Richfield Hanford Company, Richland, Washington..

HW-7-1293-DEL, 1945, Hanford Engineering Works Monthly Report January 1945,
E. L. Du Pont, De Nemours; Company, Richland, Washington.

HW-7-138-DEL, 1945, Hanfowrd Engineering Works Monthly Report February 1945,
E. I. Du Pont 1)e Nemours Company,.Richiand, Washington.

.HW-7-1 544-DEL, 1945, Hanford Engineering Works Monthly Report March. 1945,-
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-1 649-DEL, 1945, Hanford Engineering., Works Monthly Report April 1945,
E. I Du Pont De Nemours Company, Richland, Washington.

HW-7-1 793-DEL, 1945, Hanford Engineering Works Monthly Report May 1945,
E. L Du Pont De Nemo-urs Company, Richland, Washington.

HW-7-l1981I-DEL, 1945, Hanford Engineering Works Monthly Report June 1945,
E., L Du Pont. De Nemours Company, Richland, Washington.

I-W-7-2 177-DEL, 1945, Hanford Engineering Works Monthly Report July 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-2361-DEL," 194 5, Hanford Engineering Works Month ly Report August 1945,
E. L. Du Pont De Nemours Company, Richland, Washiiigton.

HW-7-2548-DEL, 1945, Hanford Engineering Works Monthly Report September 1945,
E. IDu Pont.De Nemours Company, -Richland, Washington.
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HW-7-2706-DEL, 1945, Hanford Engineering Works Monthly Report October 1945,.
E. 1. Dui Pont De Nemours Company, Richland, Washington.

L{W-7-2957-DEL, 1945, Hanford Engineering Works Monthly Report November 1945,
E. I. Du'Pont De Nemours Company, Richiand, Washington,

HW-7-3 171 -DEL, 1946, Hanford Engineering Works Monthly Report Dece mb er 1945,
E. I. Du Pont De Nemours.Company, Richland, Washington..

HTW-7-3,378-DEL, 1946, Hanford Engineering Works Monthly Report January 1946,
E. L. Dui Pont.De Nemours Company, Richland, Washington.

HW-7-3566-DEL, 1946, Ha nford Engineering Works Monthly Report February 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7- 375 1 -DEL,: 1946,. Hanford Engineering Works Monthly, Report March 194 6,-
E. I. Dui Pont De Nemours Company, Richland, Washington.

HW-7-4004-DEL, 1946, Hanford Engineering Works Monthly Report April 1.946,.
E. L Dui Pont De Nemours Company, Richland, Washington.

HW-7-4 193-DEL, 1946, Hanford-Engineering Works Monthly Report May 1946,
E. 1. Dii Pont De Nemours Company, Richland, Washington-

HW-7-4343 -DEL, 1946, Hanford Engineering Works Monthly Report June 1946,
.E. I. DuPont De Nemours Company, Richland, -Washington.

HW-7-4542-DEL, 1946, Hanford Engineering Works Monthly Report July 1946,
E. I Dui Pont De Nemours Company, Richland, Washington.

HW-7-473 9-DEL, 1946, Hanford Engineering Works Monthly Report August 1946,
E. 1.Du Pont De Nemours Company, Richland, Washington.

HW-7-5194-DEL, 1946, Ha nford Engineering Works Monthly Report September 1946,
E. L. Dui Pont De Nemours Company, Richland, Washington.

HW-7-5362-DEL, .1946, Hanford Engineering Work Monthly Report October 1946,
E. 1. Du-Pont De Nemours Company, Richland, Washington.

HW-7-5505-DEL, 1946, Hanford Engineering Works Monthly Report November 1946,
E. L'Dii Pont De'Nemours Company, Richland, -Washington..

HW-7-563 0-DEL, 1947, Hanford Engineering Works Monthly Report December 1946,'
E. I. Du Pont De Nemours Company, Richland, Washington..

- A-I18
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T{W-7-5 802-DEL, 1947, Hanford Engineering 'Works Monthly Report January197
E. L Du Pont De Nemours Company, R~chland, Washint.

HW-7-5944-DEL,, 1947, HTanford Engineering Works Monthly Report Februaiy 1947,
F. I. Dui Pont De Nemours, Company, Richiand,,Washingto.

HW-7-6048-DEL, 1947, Ha nford Engineering Works Monthly Report March 1947,
E. 1. Du Pont De Nemous Compaijy, Richland, Washington.

HW -7-618 4-DE L, 194 7, Ha nford Engineering Works Mon thIy.Rep ort Ap ril 194 7,-
E. L Du Pont:De Nemours Company,RichiandWashington.

HiW-7- 6 39 1-DEL, 1947, Hanford Enigin eering Wo rks Mon th ly Repobrt May 194 7,
E. I. Dui Pont De Nemours Company, Richland, Washinigton,

IIHW-7-7454-DEL, 1947,, Hanford Engineering -Works Monthly Report June 1947,
E. 1. Du Pont De Ne~mourk Company, Richiand Washington.

HW-7283-DEL, 1947, Hanford Engineering Works Monthly-Report July 1947,
E. L Du Pont De Nemours Company, Richland, Washington.

HW-75 04-DEL, 1947, Hanford Engineering Works Monthly Report August 1947,
E..L DuPont De Nemiours Company, Richland, -Washington.,

HW-7795-DEL, 1947, Hanford Works Monthly Report September 194 7,
B.AI Du Pont De Nemours Company, Richland, Washington.

HW-7997-DEL, 1947, Hanford Works Monthly.Report October 1947,
E. L Du Pont De Nemours Company, Richland, Washington.

HW-8267-DEL, 1947, Hanford Works Monthly Report November 1947,
B. L. Dui Pont De Nemours, Company, Richland, Washington.'

HW-.8438-DEL, 1948, Hanford Works Monthly Report December 19 47,
E. L Dui Pont De Nemours Company, Richland, Washington.

HW-893 1I-DEL, .1948, Hanford Works Monthly Report January 1948,
E. I. Du Pont De Nemours Company, Richland, Washington.

HV-91 91 -DEL, 19 *48, Hanford Works Mfonthly Report February 1948,
E. 1. Dui Pont De Nemours Company, Richland, Washington.

HV- 9 59 5-DEL, 194 8, Hlanford Works Month ly R eport March 1948,
E. L. Dui Pont De Nemours Company, Richland, Washington.
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IIW-9922-DEL, 1948, Hanford Works Monthly'Report April 1948, General Electric Company,
Richland, Washington.

11W- 101 66-DEL, 1948, Hanford Works Monthly Report May 1948, General -Electric Company,
Richland, Washington.

11W- 103 78-DEL, 1948, Hanford Works Monthly Report June 1948, General Electric Company,
Richland, Washington.

11W-i0714-DEL, 1948, Hanford Works Monthly Report July 1948, General Electric Company;
Richland, Washington.

11W- I 0993-DEL, 1948, Hanford Works Monthly Report August 1948, General Electric
Company, Richland, Washington.

IIW-i 1226-DEL, 1948, Hanford Works Monthly Report Sept~em ber 1948, General Electric.
Company, Richland, Washington.

11W-i 1499-DEL, 1948, Hanford Works Monthly Report October 1948, General Electric
Company, Richland, Washington.:

11W-1 1 835-DEL, 1948, Hanor orsMnhyRptNovember 1948, General Electric
Company, Richland, Washington.w

ITW-120.86-DEL,. 1949.Hanford Works Monthly Report December 1948, General Electric
Company, Richland, Washington.

11W- 123 91 -DEL, 1949, Hanford Works Monthly Report January 1949, General El ectric
Company, Richland, Washington.

HW-12666-DEL, 1949, Hanford Works Monthly Report February 1949, Genera Electric
Company, Richland,- Washington.

HW-1 29 3 7-DEL, 194 9, Hanford Works Month ly R ep ort March .1949, G eneral El ectri c
Company,-Richiand, Washington..

11W- I 3190-DEL, 1949, Hanford Works Monthly Report April 1949, .General Electric Company,
Richland, Washington.

11W-i 3561-DEL, 1949, Hanford Works. Monthly Report May 1949, Genieral Electric Company,
Richland, Washington.

11W-: 13793-DEL, 1949, Hanford Works Monthly Report June 1949, General Electric Company,
Richland,. Washington..
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HW-14043 -DELP 1949, Hanford Works Monthly Report July 1949, Gieneral Electric Company,
Richland, Washington.

HlW- 143 38-JDEL, .1949, Hanford Works Mon th ly R eport A ugust 1949,. General Ele ctric
Company, Richland, Washington.

HW-l14596 -DEL, 1949, Hanford Works Monthly Report September 1949, General Electric
Company, Richland, Washington.

HW- 1 491 6-DEL, 1949, Hanford Works Monthly Report October 1949, General Electric
Company, Richland, Washington.

HW-1I5267-DEL,: 1949, Hanford Works Monthly Report November 1949, General Electric
Company, Richland, Washingtot.

11W-I 550-DEL,. 1950, Hanford Works.Monthly Report December 1949, General Electric
Company, Richland, Washington.

IHW-15843-DEL, 1950, Hanford Works MonthlyReport January-1950, General Electric
Company, Richland, Washington.

HW-1I7056-DEL, 1950, Hanford Works Monthly Report February 1950, General Electric
Company, Richland, Washington.

HW-1741 0-DEL, 1950, Hanford Works Monthly Report March 1950, General Electric
Company, Richland, Washington.

11W- I 7660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electric Company,
Richland, Washington.

H1W-I17971 -DEL, 1950,1 Hanford Works Monthly Report May 1950, General Electric. Company,:
Richland, Washington.

11W-I 822 1-DEL, 1950, Hanford Works Monthly Report June 1950, General Electric Company,
Richland, Washington.

HW-1 8473 -DEL, 1950, Hanford Works Monthly Rep ort for July 1950, General Electric
Company, Richland, Washington.

11W-i 8740-DEL, 1950, Hanford Works Monthly Reportfor August 1950, General Electric
Company, Richland, Washington.

11W-i 9021 -DEL, 1950, Hanford Works Monthly Repo rt for Septembher 1950, General Electric
Company, Richland, Washington.
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E1W-I 9325-DEL,-1950, Hanford Works Monthly Report for October 1950, General Electric
.Company, Richland, Washington.

1{W- 19622-DEL, 1950, Hanford Works Monthly Report for November 1950, General Electric
'Company, Richland, Washington.

11W-i 9842-DEL, 1950, Hanford. Works Monthly Report frDecember 1950,- General Electric
Company, Richland, Washington.

11W-20l161 -DEL, 19 51, Hanford Works Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-2043 8-DEL, 195 1, Hanford Works Monthly Rep ort for February 1951, General Electric
Company, Richland, Washington.

HW-2067 1-DEL, 195 1, Hanford Works Monthly Report for March 1951, General Electric
Company, Richland, Washington..

HW-20991 -DEL, 195 1, Hanford Works Monthly Report for April 19.51, General.Electric'.:
Company, Richland, Washington.

HW-2 1260-DEL, 195 1, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

-HW-2-1506-DEL, 195 1, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.

HW-2 1802-DEL, 195 1, Hanford Works Monthly Report for July 1951, General Electric.
Company, Richland, Washington.

.HW-22075-DEL, 1951, Hanford Works Monthly Repotfor August 1951, General Electric
Company, Richland, Washington.

HW-223 04-DEL, 1951, Hanford Works Monthly Report for September 1951, General Electric
Company, Richland, Washington.

HW-226 1 0-DEL, 1951 Hanford Works Monthly Report for October 1951, General Electric
Comany, Richland, Washington.

HW-22875-DEL, 1951 Hanford Works Monthly Report for November 1951,. General Electric
Company, Richland, Washington.

HW-23 140-DEL, 1952, HanfordWorks -Monthly Report for December 1951, General Electric
Company, Richland, Washington.
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HW-23437-DE1L, 1952, Hanford Works Monthly Report for January 1952, General Electric
Company, Richland, Washington.'

HW-23698-DEL, 1952,. Hanford Works. Monthly Report for February 1952, General Electric
Company, Richland, Washington.

HW-23982-D3EL, 19 52, Hanford Works Monthly-Report for March 1952, General Electric
Company, Richland, Washington.

I{W-27775, 1953,* Waste Status Summary, Separations-Section, Planning and Separations,
March 31, .1953, General Electric Company, Richland, Washington.

._HW-27838, 1952, Waste Status Summary, Planning and Scheduling Group. Waste Control
Manufacturing Department, April, May, June 1952, General. Electric Company,
Richland,. Washington.

I{W-27839, 1952, Waste Status Summary, Planning and Scheduling Group Waste. Control
Manufacturing Department; Separations Section, July, August, September 1952,,
General Electric CompanyRichiland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Sparations Section, October, November, December 1952,.
General Electric Company, Richiand, "Washington.

HW27841, 1953, Waste Status Summary, Separations Section. Planning and Scheduling'Group
Waste Control Manufacturing Department; Separations Section, January 1953,
General Electric Company, Richland, Washington.

HW-27842, 1953, Waste Status Summary Separations Section, Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, February 1953,
General Electric.Company, Richiland, Washington.

iHW-28 043, 1953, Waste- Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, April 30,.1953,. General Electric Company, Richiand,
Washington.

HW-283 77, 1953, Waste-Status Summary Separations Section, Planning and Scheduling,
Separations -Operations, May 31, 1953, General Electric -Company, Richland,
Washington.

HW-28712,.1953, Waste-Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, June 30, 1953, General Electric Company, Richland,
Washington.

HW-29054, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Sep arations, July 31, 1953,. General Electric Company,, Richland, Washington.
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HW-29242, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,,
Separations, August 31, 1953, General Electric Company, Richiand, Washington.

HW-29624, 1953, .Waste-Status Summaiy, Separations Section Planning and Scheduling,
Separations, September 30, 1953, General Electric Company, Richland, Washington..

HW-28 1, 193, iscussio Meeting Minutes Scavenging and Cribbing of TBP Plant Wastes
(Meeting4 08530 D Ocobe2,15) coe 0 93 eea lcrcCmay

Richland, Washington-

BW-29905, 1953, .Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, October 31, 1953, General Electric Company, Richland, Washington.'

*HW -3 02 50, 19 53, Waste -Status Sum m ary, Separations Section Plan ning and Sch eduling,
Separations, November 30, 1953, General. Electric Company, Richland, Washington.

1{IW-3 0498, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, December 31, 1953, General Electric Company, Richland, Washington.

HW-3085 1., 1954, Waste- Status Summary; Separations.Section, Planning and Scheduling
Separations - Operations, January 31, 1954, General Electric- Company, Richland,,
Washington.

HW-3 1126, 1954,, Waste- Status Suammary; Separations Section, Planning and Scheduling
Separations - Operations, February 1954, General Electric Company, Richland,
Washington.

HW-3 1374, 1954, Waste-. Status Summary; Separations Section, Planning -and Scheduling.
Separations - Operations, March 31, 1954, General Electric Company, Richland;

HW-3 1428, 1954, Evaluation of Nickel Ferro cyanide Scazvenging of Uranium Recovery Plant
Solvent Extraction. Waste, General Electric Company, Richland, Washington-

HW-31 811, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, April 30,1954, General Electric Company, Richland,,
Washington.

H-W-321 10, 1954, Waste- Status Summary; Separations Section,.Planning and Scheduling
Separations - Operations, May 31, 1954, General Electric.Company, Richland,
Washington

HW-323 89, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Op erations, June 30,1954, General. Electric Company, Richland,,
Washington.
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HW-32697, 1954, Waste-. Status Summary; Separations Section, Production Planning and
Scheduling Separations.- Engineering and Con trol, July 31, 1954, General Electric
Company, Richland, Washington.

1{W-33 002, 1954,4 Waste- Status-Sumimary; Separations. Section, Planning and Scheduling
Separations - Projects. and Personnel Development Sub-section, August 31, 1954,
General Electric Company, Richland, Washington.

H-W-33396, 1954, Waste- Status Summary; Separations Section,-Planning and Scheduling
Separations, Projects and Personnel Development Sub-section, September 31, 1954,
General Electric Company, Richland, Washington.

HW-3 3544, 1954, Waste- Status Summary; Sparation Section,, Separations -Projects and
Personnel Development Sub-section, October 31, 1954, General Electric Company,
Richland, Washington.

BW-33904, 1954, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel.Development Sub-section, Noveniber 30,,1954, General -Electric Company,
Richland, Washington.

HW-34412, 1954, Waste- Status Summary; Separations Section, Separations - Projects. and
Personnel Development Sub-section, December 31, 1954, General Electric Company,
Richland, Washington-

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations - Projects and,
Personnel Development Sub-section,:January 31, 1955, General Electric.Company,
Richland, Washington.

HJW-33628, 1955, Waste- Status Summary; Separations Section, Separations -P1rojects. and
Personnel Development Sub-Section, February 1955, General Electric Comrpany,

*Richland, Washington.

HW-3 6001, 1955, Waste- Status Summary; Separations Section, Separations -Projects. and
Personnel. Development Sub-Section, March 31, 1955, General Electric Co mpany,
Richland, Washington.

HW-3 6553, 1955, Waste- Status Summary;- Separations Section, Separations -Projects and
*Personnel Development Sub-Section, April3 0, 1955, General Electric Company,

Richland, Washington.

HW-37143, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 1955, General Electric Company, Richiland,
Washington.
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HW-38000, 1955, Waste- Status Summary'; Separations Section, Separations - Projects and
Personnel Development Sub-Section, June-30, 1955, General Electric Company,
Richland, Washington.

HW-38401, 1955, Waste- Status Summary; Seprations Section, Separations --Project s and
-Personnel Development Sub-SectionJuly 31, 1955, General Electric Company,

Richland,. Washington.

{W=3 8926,1 1955, Waste- Status Summary, Separations Section, Separations -Projects and
Personnel Development Sub-Section, August 31,:19055, General Electric Company,
Richland, Washington.

HW-392 16, 1955,, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, September 30, 1955,, General Electric Company,
-Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, October 1955, General Electric Company,*
*Richland, Washington.

HW-40208, 195 5, Waste- Status Summary; Separations Section, Separations - Prjects and
Personnel Development Sub-Section, November 30, 1955,: General.Electric: Company,
:Richland, Washington.

HW-408 16, 195 5, Waste- Status Summaiy; Separations Section, Separations - Projects and
Personnel Development Sub-Section, December 31, 1955, General Electric Company,
Richland, Washington.

HW-41038, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Pers onnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.

H W-41 812, 1956, Waste- Status Summary; Separations Section, Separations - Projects .and
Personnel Development Sub-Section, February 1956, General Electric Company*
Richland, Washington.

HW-42394,1 1956, Waste- Status Summary; Separations Section,- Separations - Projects and
Personnel Development Sub-Section, -March 31, 1956, General Electric Company,
Richland, Washington.

HW-42993, 1956, Waste-. Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-Section, April 30, 1956, Greneral Electric Company,

RiciadWashington..
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TW-43490, 1956, Waste- Status Summary;- Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 31, 1956,. General Electric Company,
Richland, Washington.

HW-43 895, 1956, Waste- Status Summary;Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30,. 1956,- General Electric Company,
Richland, Washington.

HW-44860, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1956, General Electric Company,
Richland, Washington.

HW-45 140, 1956, Waste- Status Summary; Separations Section, Separations -Prjects and
Personnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington-

HW-45738, 1956,. Waste- Status Summary; Chemical-Processing-Department, Production
Operation - Chemical Processing Department, September 3 0, 1956, General Electric
Company, Richland, Washington.

HW-463 82, 1956, Waste- Status Summary; Chemical Processing Department, Planningand
Scheduling -Production Operation, October 1956, General Electric CompanyRichiand,
Washington.

.HW-47.052, 1956, Waste- Status Summary; Chemical Processing Department, Planning and,
Scheduling Production Operation, November 30, 1956, Genera] Electric Company,
Richland, Washington.

IHW-47640, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, December. 31, 1956, General Electric Company,
Richland, Washington.

HW-48 144, 1957, Waste- Status Summary Chemical Processing Department, Planning and
Scheduling - Production Operation, January. 31, 195 7, Hanford Atomic Products,
Richland, Washington.

I{W-48846, 1957, Waste- Status Summaiy, Chemical Processing Department, Planning and
Scheduling - Production- Operation, February 195.7, Hanford Atomic Products
Operation, Richland, Washington-

HW-49523, 1957, Waste- Status Summary; Chemical Pr-ocessing Department, Planning and
Scheduling -Production Operation, March 31, 1957, Hanford Atomic Products
Operation,, Richland, Washington.
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HW-5 01.27,. 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, April 30, 195S7, Hanford Atomic Products. Operation,,
Richland, Washington.

HW-506 17, 1957, Waste- Status Summary;, Chemical Processing Department, Planning and
Scheduling -Production Operation,-May 31.,'1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-5 1348, 1957, Waste- Status Summary; Chem ical Processing Department, Planning and
Scheduling- Producti on Operation. June 30, 1957, Hanford Atomic Products Operation,
Richland,: Washington.

11W- 1858, 1957, Waste- Status Summary; Chemical Processing Department, Planning and.
Scheduling -Produiction Operation, July 31, 1957, Hanford Atomic Products Operation,
Richland, Washington..

HW-524 14, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, August 31, 1957,.Hanford Atomic Products
Operation,, Richland,- Washington.

HIW-52932,,1957,. Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling.- Production Operation, Sptember.30, 1957, Hanford Atoi Produts
Operation, Richland, Washington.

HW-53 573, 1957, Waste- Status Summwy, Chemical Processing Department, October 1957,.
Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, Waste- Status Summary; Chemical Processing Department, November 30,
1957, Hanford Atomic Products OperationRichiand, Washington.

HW-545 19, 1957,, Waste- Status Summary; Chemical Processing Department, December 31,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-549 16, 19 58,. Waste- Status Summary; Chemical Processing Department, January 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55264, 1958, Waste- Status Summary; Chemical Processing Department, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55630,.1958, Waste- Status Summary; Chemical Processing Department, March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HfW-55997, 1958i Waste- Status Summary; Chemical Proces~sing Department, April.30, 1958,
Hanford Atomic Products Operation, Richland, Washington.
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HW-56357, 1958, Waste- Status Summary; Chemical Processing Department, May 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Waste-Status Summary; Chemical Processing Departm7ent, June 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57 122, 1958, Waste- Status Summary; CeiaPrcessing Department, July 31, 1958,
Hanford Atomic Products Operationi, Richland, Washington.

HW-5 75 50, 195 8, Waste- Status Summary; Chem ical Processing Department, August 31, 1958,.
Hanford Atomic Products Operation, Richland, Washington.

H-W-5771 1, 1958,- Waste- Status Summary; Chemical Processing Department, September 30,-
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-5 8201, 195 8, Waste- Status Summary; Chemical Processing Department, October 1959,:
Hanford Atomic Products Operation, Richland,- Washington.

{W -585 79,p 1958, Waste- Status Summary; Chemical Processing Department, November. 1958,:
Hanford Atomic Products Operation, Richland, Washington.

11W-S 8831, 1959, Waste- Status Summary; Chemical Processing Department, December 1958,
Hanford Atolmc Products Operation, Richland, Washington.

HW-59204, 195 9, Waste-w Status Summary; Chemical Pro cessing Department, January 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-958, 159,Wase- tats Smmay;Chem cL.Processing Department, February 1959,
Hanford Atomic Products Operation, Richland, Washington.

H W-60065,1 195 9, Waste- Status Summary; Chemical Processing Department, March 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60419, 1959, Waste- Status Summary; Chemical Processing-Department, April 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6073 8, 195 9, Wa4ste-.Status Summary; Chem ical Processing Department, May 1959,.
Hanford Atomic Products Operation, Richland, Washington.

1{W-6 1095, 1959,.. Waste- Status Summary;. Chemical Processing Department, June.1959,
Hanford Atomic Products OperationRichiand, Washington.

HW-61582, 1959, Waste- Status Summary; Chemical Processing Department, July 1959,
Hanford Atomic Products Operation, Richland, Washington.
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IHW-61952, 195 9, Waste- Status Summary, Chemical Processing Department,. August 19S9,
Hanford Atomic Products Operation, Richland, Washigton.-

HW-62421,1959, Waste- Status Summary; Chemical Processing Department,.September 1959
Hanford Atomic Products Operation, Richland, Washington.

ITW-62721, 1959, Waste- Status Summary;, Chemical Processing Department October 1.95.9,
Hanford Atomic Products Operation, Richiand, Washington.

HW-63 083, 1959,. Waste- Status Summary; Chemical Processing Department, November 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63559,' 1960, Waste- Status Summary; Chemical Processing Department, December 1959,
Hanford Atomic Products Operation, Richiand, Washington.

HW-63 896, 1960, Chemical Processing Department - Waste Status Summary, January 1960,
Hanford Atomic Products Operation, Richiland, Washington.,

IW;-64373, 1960, -Chemical Processing Departm ent - Waste.Status SwnmaryFebruary 1960,
Hanford Atomic Products Operation, Richland, Washington..

HW-4 10 90 hmclPoessin Deatent Waste Status Summary March-41:90 1bmclPo igepi .- 31, 1960,
Gener~al Electric Company, Riebland,.Washington..

11W-65272,.1960, Chemical Processing Department - Waste Status Summary, April 1960,
Hanford Atomic Products Operation, Richland, Washington.

*HW-65643, 196.0, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richlandi, Washington.

HW-66187; l96OChemtical Processing Department - Waste Status Summary,. June 1960,
Hanford Atomic, Products Operation, Richland, Washington.

HW-66557, 1960, -Chemical Processing Department.- Waste Status Summary, July 1960,
Hanford Atomic Products Operation, Richland,. Washington.

HNV-66827, 1960, Chemical Processing Department - Waste Status Summary, August 1960,:
Hanford Atomic Products Operation, Richiand, Washington..

HW-67696, 1960, Chemical Processing Department -Waste Status Summary, September 1960,
Hanford Atomic. Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department - Waste Status Summary, October 1960,
Hanford Atomic Products Operation, Richland, Washington.
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I-W-68291, 1961, Chemical Processing Department _.Waste Status Summary, November 1960,
Hanford Atomic Products Operation, Richland, Washington..

HW-68292, 196 1, Chemical Processing'Departm4ent - Waste Status Summary, December 1960,
Hanford Atomic Products Operation, Richland,. Washington.

HW-71 610, 191 Chemical Processing Department - Waste-Status Summary, January -Jn

1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962,: Chemical Processing Department - Waste Status Summary, July - December'
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Pro cessing Department - Waste Status Summary,, Planning and
Scheduling Production Operation, January 7 June 1962, Hanford Atomic Products.
Operation, Richland, Washington.

HW-76223, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Opieration, July -December 1962, Hanford Atomic Products
Operation, Richland, Washington.

.IHW-78279, 1963, Chemical ProcessingDepartment - Waste Status Summary, Planning and
Scheduling Production Operation, January -June.1963, Hanford Atomic Produicts
Operation,.Richiand, Washingon.

HW-803 79,. 1964, Ch emical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July - December 1963, Hanford Atomic Products
Operation, -Richland, Washington.

HW-83308, 1964, Cheical Process ing Department -'Waste Status Summary, Planning and
Scheduling Production Operation, January - June 1964, Hanford Atomic. Products
Operation, Richland, Washington.

ISO-226, 1966, Chemical Processing Division - Waste Status Summary January 1, 1966 through
March 31, 1966, ISOCHEM INC., Richland, Washington.

I50-404,. 1966,, Chemical Processing Division - Waste Status Summary April 1., 1966 through
June 30, 1966, ISOCHEM INC., Richiand, Washington.

IS0-538, 1966, Chemical Processing Division - Waste Status Summary July 1, 1966 through
September 30,1966, ISOCHEM INC., Richland, Washington.

ISO-674, 1967, Chemical Processing Division Waste Status Summary October 1, 1966 -
December 31, 1966, Operations Analysis Waste Management Section Contract AT
'(45-1)-1 851, Item G-9, ISOC HEM Inc., Richland Washingto4.



-RPP-16765 Rev.O0

ISO-806, 1967, Chemical Pro cessing Division-Waste Status Summary January 1, 1967 Through
March 31, 1967, ISOCHEM INC., Richland, Washington.

ISO-967,.1967, Chemical Processing Division-Waste Status Summary April 1, .1967 Through
June 30,1967, ISOCHEM INC., Richiand,-Washington.-

RL-SEP-260, 1965, Chemical Processing Department - Waste Status Summary, July 1, 1964
Through December 31, 1964, Planning and Scheduling Production Operation, R.
E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-659, 1965, Chemical Processing Department - Waste Status Summary January] 11965
Through June 30, 1965, Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-821, 1965, Chemical Processing Department- Waste Satus Summary, July l,"1965
Through September 30, 1965, Hanford Atomic Products Operation,, Richland,
Washington.

FRL-SEP-923, 1966, Chemical Processing Department - Waste Status Summary, October 1, 1965
Through December 31, 1965, Hanford Atomic Products Operation, Richland,
Washington-
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EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tank 241-B-107. This review was conducted to support decisions
concerning disposition of the waste present in this tank.

Tank 241 -B-1 07 presently contains approximately 86,000 gallons of sludge and 75,000 gallons
of salcake. Based on the waste transfer history, the sludge stored in tank 241-B-107 is
comprised of first decontamination cycle waste (1Q) and coating removal waste (CW) and from
operation of the 221 -B Bismuth Phosphate Plant and coating removal waste from the Plutonium
Uranium Extraction (PUREX) Plant. The saltcake waste present in tank 241-B-107 is from
221 -B 1 C/CW supernatant that had been concentrated in the 242-B Evaporator.

Radiochemical analysis of the sludge present in tank 241 -B- 107 was conducted in 1997;
however, only the concentration of gross alpha emitting radionuclides was measured. The
estimated concentration of transuranic elements in the tank 241-B-107 sludge is approximately
531.7ilCi/g. The estimated concentrations of cesium-i 37 and strontium-90 in the sludge
contained in tank 241-B-107 are approximately 28.4pLCi/g and 222.4 tCig.
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1.0 INTRODUCTION

The origin of the waste in tank 24 1-B- 107 has been reviewed to provide information for
determining the disposition of this waste. Section 2.0 discusses the origin of waste transferred
into and removed from single-shell tank 241-B-107. Section 3.0 provides a description of the
different types of wastes that were generated at the Hanford Site chemical processing plants and
transferred to single-shell tank 241-B-107. Section 4.0 provides a discussion on the radionuclide
analyses of the waste in single-shell tank 241-B-107. Section 5.0 summarizes the waste types
that were transferred into single-shell tank 24 1-B- 107.

2.0* WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANK 241-B-1 07

This section provides a brief description of single-shell tank 241-B-107 and summarizes waste
transfers into and waste removal from these tanks. In order to determine the origins of the waste
presently stored in single-shell tank 241-B-107, publicly available reports for the Hanford Site
were reviewed. With the exception of the waste status summary reports, all reports cited in this
section are available electronically from the Hanford Declassified Document Retrieval System at
hMt://www2.hanford.gov/dceclass/, Central Files (509-376-5440), or the U.S. Department of
Energy (DOE) Information Bridge at http://www.osti.gov/bridge/. The waste status summary
reports are available only as photocopies from Hanford Site Central Files organization.

2.1 DESCRIPTION OF TANK 241-B-107

Single-shell tank 241-B-107 was originally constructed in 1944 as part of the Manhattan Project
(HW-1I0475-C, chapter IX) and is one of the twelve, 100 series tanks in 24 1-B Tank Farm.
Figure I provides a plan view of tank 241-B-107. The 100-series tanks are seventy-five-foot
diameter underground tanks made of reinforced concrete with a steel liner on the bottom and
sides. The steel liner extends to a height of nineteen foot. Each 100 series tank has a design
capacity of 5 30,000 gallons at a liquid depth of sixteen feet and eight inches. The 241 -B Tank
Farm also includes four 200 series tanks that are of similar construction as the 100 series tanks,
but are only twenty-foot diameter and each have a capacity of 55,000 gallons.

Single-shell tank 241 -B- 107 is equipment with five, 3 -inch diameter stainless steel inlet pipes
designated as Ni through N5 in Figure 1 (HW-10475-C, page 907 and 908). Inlet pipes NI
through N3 were connected to diversion box 241 -B-1 53, which allowed waste to be transferred
into tank 241-B-107 (H-2-44502, sheet 12). Inlet pipe N4 was a spare that was blanked off close
to the tank when this tank was constructed in 1944. Inlet pipe N5 was connected via an
underground overflow pipeline to allow waste to cascade to tank 241-B-108. Tank 241-B-108
was also connected via a separate underground overflow pipeline to tank 241 -B-i 09, which
allowed waste to cascade from tank 241-B-107 into tank 241-B-108 and then into tank
241-B-109. Alterations to the piping network have occurred over the years.
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Figure 1. Tank 241-B-107 Plan View
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2.2 WASTE TRANSFERS FOR TANK 241-B-107

Waste transfers into tank 241-B-107 and the operation of the tanks 241-B-107, 241-B-l08, and
241-B-109 as a cascade are discussed in chronological order. A chronological listing is provided
in Appendix A of waste transfers into and waste removal from tank 241 -B- 107 from 1945
through 1977. Section 3.0 describes the operation of the processing facilities that generated the
waste types transferred into tank 241-B-107.

2.2.1 1CICW Waste (April 1945 - April 1946)

Irradiated nuclear fuel was first processed in 221 -B Plant beginning on April 13, 1945
(HW-7-1649-DEL, page 18). The first decontamination cycle (IC) waste was combined with the
coating removal waste (CW) and transferred to the cascade of tanks 241 -B- 107, 241 -B- 108, and
241-B-109. The combined 1C/CW waste was reported as beginning to collect in tank 241-B-107
in May 1945 (HW-7-1793-DEL, page 22).

Tank 241 -B-1 07 was reported as being filled in October 1945, with I1C/CW waste overflowing to
tank 241-B-108 (HW-7-2706-DEL, page 21). Tank 241-B-l08 was reported as being filled with
IlC/CW waste in January 1946, with IlC/CW waste overflowing to tank 24 1-B-1 09
(HW-7-3378-DEL, page 24). Tanks 241-B-107, 241 -B-108, and 241-B-109 continued to receive
the combined 1C/CW waste until April 24, 1946, when these tanks were reported as being filled
(HW-7-4004-DEL, page 20 and 21).

After filling tanks 241-B-107, 241-B-lOS, and 241-B-109, the 1C/CW waste generated at the
221-B Plant was transferred to other single-shell tanks for storage. Table 1 lists the single-shell
tanks that received I C/CW waste from operations conducted in the 221 -B Bismuth Phosphate
Plant. No other waste types were transferred into these tanks during this time frame.

Table 1. Tanks Used to Store 221-B Plant 1CICW Waste

Cascade Started Receiving Date Cascade Reference Document
Waste Filled

241-B-107, 241-B-108, 241-B-109 April 1945 April 24, 1946 HW-7-1649-DEL, page 18
___________HW-7-4004-DEL, page 20

241-0-110, 241-C-Ill1, 241-0-1 12 April 24, 1946 March 31, 1947 HW-7-6048-DEL, page 23-24
____________ HAN-45801-DEL, page 60

241-C-107, 241-0-108, 241-0-109 April 2, 1947 September 14, 1948 HW-l 1226-DEL, page 32-33
HAN-45801-DEL, page 91

241-BX-107, 241-BX-108 September 14, 1948 September 1949 HW-14596-DEL, page 42

241-BX-l10, 241-BX-1 I11 September 1949 June 1950 HW-18221-DEL, page 44

241-B-104, 241-B-lOS June 1950 September 1950 HW-19021-DEL, page 48-49
241-BX-107, 241-BX-108, 241-BX-109 September 1950 December 1950 HW-19842-DEL, page 51
241-BY-107, 241-BY-108, 241-BY-109 December 1950 August 1951 HW-22304-DEL, page 39
241-BX-1 10, 241-BX-1 11, 241-BX-1 12 August 1951 Date not reported
241-BY-110 April 1952 November 1952 HW-27838, page 8

_____________ ___________ I HW-27840, page 21
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Prior to October 1945, the 1 C/CW waste was netrfalized to a pH of approximately 10 in
221-B Plant before transfer to the single-shell tanks (HW-3-3220, page 13). Beginning in
October 1945, the pH of the IC/CW waste was adjusted to approximately pH 7 in 221-B Plant
before transfer to the single-shell tanks. This was done to cause the precipitation of bismuth and
plutonium in the I C/CW waste so that the supernatant would contain a lower concentration of
plutonium (HW-7-2706-DEL, page 2 1). As a result, tank 241 -B- 107 contained settled 1 C/GW
solids (i.e., bismuth and plutonium precipitate) and 1 C/CW supemnatant.

2.2.2 iC/CW Supernatant Evaporation (December 1951 - August 1953)

The 1IC/CW waste stored in tank 241-B-1 07 sat undisturbed from April 1946 through
December 13, 195 1.

Floating head suction pumps were installed in the single-shell tanks that contained 1iC/CW waste
(H-2-2076). The floating head suction pump allowed the I C/CW supernatant to be transferred
from these tanks, while leaving the IlC/CW sludge in the tank. Beginning on December 14,
195 1, the 1 C1GW supernatant contained in tanks 241 -B- 107, 241 -B- 108, and 241-B3-109 was
transferred to tank 241 -B -106 for processing in the 242-B Evaporator, leaving a heel of
approximately 220,000 gallons of 1C/CW sludge in tank 241-B-107. The iC/OW supernatant
was processed in the 242-B Evaporator to concentrate this waste. The concentrated I C1GW
supernatant was transferred to tank 241-B-108 for storage (HW-27838, page 9).

The IC/OW supernatant contained in tanks 241-C-107, 241-C-108, 241-C-109,241-C-110,
241 -C-l 11, and 24 1-C- 12 was transferred to tank 241 -B- 106 and then processed in the
242-B Evaporator from April 1952 (HW-27838, page 9) to August 1952 (HW-27839, page 20).
The 101GW supernatant contained in tanks 241-B-104 and 241-B-105 and some of the iC/OW
supernatant in tank 241 -BY- 107 was transferred to tank 24 1-B- 106 and then processed in the
242-B Evaporator from August i952 (HW-27839, page 20) to September 1952 (HW-27839,
page 32). The concentrated 1C/CW supernatant generated in the 242-B Evaporator was stored in
tanks 241-B-105, 241-B-107, and 241-B-109. The cascade of tanks 241-B-107, 24i-B-108, and
241 -B- 109 were reported as being filled with concentrated 1iC/OW supernatant and 1 C/CW
sludge as of December 4, 1952 (HW-27840, page 3 1).

The remaining i C/CW supernatant intanks 241 -BY- 107, 241 -BX- 107, 241i-BX-i108, and
24i -BX- 109 were transferred to tank 24 1-B- 106 and processed in the 242-B Evaporator in
December 1952 and January 1953, with the concentrated iO/CW supernatant stored in tanks
241-B-104 and 241-B-105 (HW-27840, pages 3 1-32 and HW-27841, pages 9-10). As of
January 1953, the tanks available for storing concentrated 1C/CW supernatant, 241-B-104,
241-B-lOS, 241-B-107, 241-B-lOS, and 241-B-109, were filled with waste.

The concentrated lC/CW supernatant contained in tanks 241-B-i 04, 241 -B-lOS, 241-B-107,
241-B-lO8, and 241-B-109 was processed through the 242-B Evaporator from February 18, 1953
(HW-27842, page 9) through June 1953 (HW-287 12, page 4) to gain further reduction of waste
volume. The re-concentrated 1O/CW supematant was transferred to tanks 241 -B-107,
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241 -B-l108, and 241 -B-1 09, which were filled from February 1953 (HW-27842, page 9) through
August 1953 (HW-29242, page 4).

From January through July 1953, tank 241-B-107 was reported to contain 220,000 gallons of
I1C/CW sludge. However after receipt of the re-concentrated 1 C/CW supernatant, tank 241 -B-
107 was reported to contain 172,000 gallons of 1 C/CW sludge. From August 1953 through
August 1954, the sludge volume in tank 241 -B- 107 was continued to be reported as 172,000
gallons (with 358,000 gallons of concentrated 1C/CW supernatant). There is no reason provided
in the waste transfer records for the apparent 48,000 gallon decrease in the I C/CW sludge
volume. As discussed in section 2.2.3, the sludge volume measurements reported from August
1953 through August 1954 appear to have been in accurate. No waste transfers into or waste
removal from tank 241-B-107 occurred from September 1953 through July 1954.

2.2.3 Trench Disposal of Concentrated I1C/CW Waste (August 1954)

On August 31, 1954, 320,375 gallons of concentrated 1 C/CW supemnatant stored in tank
.241-B-107 were transferred to the 241-BXR-3 (later renumbered to 216-B-37) trench. The
composition of the concentrated 1C/CW supernatant discharged from tank 241-B-107 to this
trench is provided in Table 2 (HW-33591, page 11). After disposal of the concentrated 1C/CW
supernatant, tank 241 -B- 107 was reported to contain approximately 225,000 gallons of I C/CW
sludge and no supemnatant.

The sludge volume in tank 241 -B- 107, 225,000 gallons was consistent with the sludge volume
reported for the period preceding the addition of the concentrated 1C/CW supernatant to this
tank. Therefore, it is surmised that the sludge volume reported in tank 241-B-107 from August
1953 through August 1954, 172,000 gallons was inaccurate.

The 1C/CW supernatant contained in tanks 241-BX-110, 241-BX-111, 241-BX-1 12,
241-BY-106, 241-BY-i 10, 241-T-104, 241-T-105, 241 -T-1 06,241 -TX-109, 241-TX-il 10, and
241-TX-ill, and concentrated 1C/CW supernatant contained in tanks 241-B-107, 241 -B-108,
241-B-109, 241-TY-10l, and 241-TY-102 were also discharged to trenches from January 1954
through November 1954 (HW-33591, pages 11 and 12, and HW-38562, pages 10, 28 and 29).
The disposal of I CICW supernatant to these trenches was based on the concept of retaining
fission products, plutonium, and uranium in the soil column. Trench disposal of the I1C/CW
supernatant was thought to be an economical method for providing additional capacity in the
single-shell tanks for storage of wastes with higher radioactivity (HW-3428 1).
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Table 2. Composition of Tank 241-B-i107 1CICW Supernatant Discharged to Trench

Analyte Concentration Curies

Plutonium (Pu) 2.38SE-06 2.9iE-03
Uranium (U3) 9.8E-07 1.2E-03
Cesium (Cs) 0.82 994.4
Strontium (Sr) 7.4E-03 9.0

pH 8.0
Volume (gallons) 1320,375

2.2.4 Tri-Butyl Phosphate (JBP) Plant Waste (October 1954 - September 1957)

Neutralized waste from the Tri-Butyl Phosphate (TBP) Plant was transferred into single-shell
tanks in the 200 East Area that had previously contained 1 C/CW waste. Tanks 241 -C- 107
through 241 -C- 12, 24 1-BX- 107 through 241 -BX- 109, 24 1-BY- 107, and 241 -BY-l108 all
received TEP Plant waste from November 1952 (HW-27840) through October 1954
(HW-33544). TBP Plant waste was also stored in tanks 241-C-101, 241-C-102, 241-C-103,
241-C-l05, and 241-C-106 that had previously contained metal waste. After September 29,
1954, the TBP Plant waste was treated in the TBP Plant to precipitate cesium-137 and
strontium-90 and was not discharged to these tanks (see Section 3.4). Alkaline insoluble
components in the TBP Plant waste such as iron and strontium-90 precipitated and settled in
these tanks (HW-33536, page 3).

Beginning on September 20, 1953, the TBP supernatant stored in the 200 East Area single-shell
tanks was transferred into tank 241-B-106 and processed through the 242-B Evaporator to reduce
the waste volume (HW-29624, page 2). The 242-B3 Evaporator continued to be used to
concentrate TBP Plant supernatant until November 1954, after which the evaporator was shut
down (HW-33962-DEL, page Ed-6). Evaporation of the TBP Plant supernatant was no longer
necessary. The TBP Plant supernatant and concentrated TBP Plant supernatant were treated in
the 244-CR Vault to precipitate cesium-137 and residual strontium-90, thereby allowing the
discharge of the treated supernatant to disposal trenches and cribs.

The concentrated TBP Plant supernatant generated in the 242-B Evaporator was stored in tanks
241-B-101 through 241-B-105, 241-B-107, 241-B-1 09 through 241-B-ill1, and 241-BX-1 10
through 241-BX-1 12. Tank 241-B-107 received 263,000 gallons of concentrated TBP Plant
supernatant from tank 241-B-lO5 in October 1954 (HW-33544, page 4). An additional
182,00 gallons of concentrated TB? Plant supemnatant was transferred in March 1955 from tank
241-B-105 into tank 241-B-107, with approximately 140,000 gallons of concentrated TBP Plant
supernatant then cascading into tank 241 -B-108 (HW-36001, page 4). As a result of these two
transfers, tank 241 -B-107 contained 305,000 gallons of TBP Plant supernatant. The composition
of the concentrated TB? Plant supernatant stored in tank 241-B-107 is provided in Table 3
(WHC-MR-0089).
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Tank 241-B-107 was reported to contain 225,000 gallons of 1C/CW sludge and 305,000 gallons
of concentrated TBP Plant supernatant in March 1955 (HIW-36001, page 4). The mixture of
concentrated TBP Plant supernatant and IlC/CW sludge stored in tank 241-B-107 sat undisturbed
until September 1957.

Table 3. Composition of Concentrated TBP Plant Supernatant in Tank 241-B-I107

Analyte Concentration Curies

Cobalt-60 1.1E-03 1.27
Cesiumi-137 28.0 32,330
Strontium-90 0.14 164.7

pH 9.6 __________

Volume (gallons) 305,000 __________

2.2.5 Scavenging TBP Plant Waste (September 1957)

The approximately 264,000 gallons of concentrated TBP Plant supernatant stored in tank
241-B-107 was transferred to tank 241-C-101 in September 1957 (HW-52932, page 4). The
concentrated TBP Plant supernatant was then transferred to the 244-CR Vault for treatment. The
concentrated TBP Plant supernatant was adjusted to pH 6.9 ± 0.3 by addition of nitric acid, then
reacted with nickel sulfate, sodium sulfide, sodium ferrocyanide, and calcium nitrate to remove
cobalt-60, cesium- 137, and strontium-90 as a nickel ferrocyanide precipitate, so-called
scavenging process (HW-38955 and WHIC-MR-0089). After precipitation of the radionuclides,
the slurry was adjusted to pH 8.1 ± 0.3 by addition of sodium hydroxide.

The slurry of treated supernatant and nickel ferrocyanide precipitate was transferred to tanks
241-C-108, 241-C-109, 241-C-ill, or 241-C-i 12 for settling. After settling of the nickel
ferrocyanide precipitate, the supernatant was discharged to the 216-BC cribs and trenches
(HW-44784, page 20, HW-485 18, page 16 and 19, HW-53336, page 18, HW-55593, pages 15
and 18, and HW-57649, page 16).

Tank 241-B-107 was reported to contain 261,000 gallons of 1C/CW sludge and no supernatant in
October 1957, following the removal of the concentrated TBP supernatant (H W-53573, page 4).
No additional waste transfers into or waste removal from tank 241-B- 107 occurred until the third
quarter of calendar year 1963.

13
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2.2.6 Plutonium Uranium Extraction (PUREX) Coating Removal Waste
(3 rd Quarter 1963)

In third quarter of calendar year 1963, approximately 264,000 gallons of Plutonium Uranium
Extraction (PUkEX) coating removal waste were transferred from tank 241-C-I 02 into tank
241-B-107 (HW-80379, page 4). Typical composition of PUTREX Coating removal waste is
provided in Table 4 (HW-52493 and HW-52824). Following this transfer, tank 241-B-107
contained 264,000 gallons of PUREX coating removal waste and 271,000 gallons of 1 CICW
sludge.

No additional waste transfers into or waste removal from tank 241-B-107 occurred until the third
quarter of calendar year 1969. However, the volume of supernatant and sludge present in tank
241-13-107 were measured in the first quarter of 1965 and determine to be 347,000 gallons and
202,000 gallons, respectively (RL-SEP-65 9). The PUREX coating removal waste typically
contained 1 M free hydroxide. The decrease in sludge volume in tank 241 -B- 107 may have been
due to dissolution of aluminum in the I1C/CW sludge, sludge settling, or correction of prior
erroneous measurements.

Table 4. Typical Composition of PUREX Coating Removal Waste

Analyte Concentration

Sodium (M) 3.7

Uranium (M) 0.002
Sodium Aluminate ()1.2
Nitrate o .6
Nitrite M)0.9
Hydroxide f2M 1.0
Silicate Q0) 0.02

Pu (mg/L) 0.2

Strontium-90 ( tCi/L) 880
Cesium-I 37 ([LCi/L) 840

2.2.7 Evaporation of PUREX Coating Removal Waste (3 rd Quarter 1969)

In the third quarter of calendar year 1969, approximately 327,000 gallons of supernatant were
transferred from tank 241 -B-1 07 to tank 241-B-103, then to tank 241-BY-103 for processing in

the in-tank solidification unit number 1 (ARH-1200C, page 5). The volumes of supernatant and
sludge remaining in tank 241-B-107 were 0-gallons and 200,000 gallons, respectively. No
additional waste transfers into or waste removal from tank 241-B-107 occurred until June 1972,
when saltwell pumping of this tank was initiated

14
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2.2.8 Saitwell Pumping Interim Stabilization

Removal of liquid from tank 241-B-i107 was intermittently conducted from June 1972
(PPD-493-6-DEL, page AIV-21) through January 1978 as part of the program to remove
interstitial liquid (i.e., saitwell pumping) from the single-shell tanks (letter 60410-78-092). A
total of 41,500 gallons of liquid waste were reported as being pumped from tank 241-B-I 07 to
tank 241-B-102 during this period.

Tank 241-13-107 was administratively declared interim stabilized on March 20, 1985
(HNF-SD-RE-TI- 178, pages 33 and 34).

2.2.9 Comparison with Other Reports

Waste transfers into and waste removals from tank 241 -B- 107 are sumnmarized in A History of
the 200 Area Tank Farms (WHC-MR-0 132) for 1945 through 1980, Supporting Document for
the Historical Tank Content Estimate for B-Tank Farm (WHC-SD-WM-ER-3 10), Waste Status
and Transaction Record Summary (WSTRS) Rev. 4 (LA-UR-97-3 11), and the Tank Waste
Information Network (http://twins.pnl.gov:8001/twins.htm). The information cited in.
Sections 2.2.1 through 2.2.8 is in general agreement with these previous reports. These previous
reports accurately state the volume of waste transferred into and removed from tank 241-B-107,
as well as the volume of solids and total waste stored.

15
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3.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development, and waste
management activities conducted at the Hanford Site starting in 1944. These irradiated nuclear
fuel reprocessing, research and development, and waste management activities conducted in the
processing plants are discussed further in the DOEIRL-97-02, National Register ofHistoric
Places Multiple Property Document Form - Historic, Archaeological and Traditional Cultural
Properties of the Hanford Site, Washington February 1997.

It has been established in Section 2.0 that first decontamination cycle (I C) waste mixed with
coating removal waste (CW) from the 22 1-B Bismuth Phosphate plant was transferred into tank
241-B-107, concentrated lC/CW supernatant, concentrated TBP Plant supernatant, and coating
removal waste from the PUREX Plant. The following sections provide a discussion of the
processed that generated these waste types.

3.1 221-B AND 221-T BISMUTH PHOSPHATE PROCESS PLANT

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from irradiated
nuclear fuel using the bismuth phosphate process. Figure 2 shows a summary of the
221-BIT Plant bismuth phosphate process, which is referred to throughout this discussion. The
Bismuth Phosphate process was operated in B-Plant from April 1945 (HW-7-1649-DEL,
page 21) through June 1952 (HW-25227-DEL, pages Ed-S and Ed-6), after which the inventory
of radioactive materials was removed from the facility from July 1952 through March 1953
(HW-27774). The Bismuth Phosphate process was operated in T-Plant from December 1944
(HAN-45800-DEL, page 4) through March 1956, after which the inventory of radioactive
materials was removed from the facility from March 1956 (HW-42219-DEL, page ED-5)
through September 1956 (HW-45707-DEL, page D-5). T-Plant was placed in lay-away status in
October 1956 (HW-46432-DEL, page D-5).

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(HW-10475-C, page 403). The cladding removal waste sometimes referred to as coating waste
(CW) was transferred to single-shell underground storage tanks (see item [I] in Figure 2).

The fuel element uranium cores (see item [2] in Figure 2) were then dissolved in nitric acid
(HW-lI 0475-C, chapter IV, page 405). Water and sulfuric acid were added to the dissolved
uranium metal solution, and the mixture was then transferred to the plutonium extraction section.
The sulfuric acid formed a uranyl sulfate complex that prevented its precipitation as a phosphate
in the subsequent plutonium extraction step (11W-I 0475-C, page 418).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-10475-C, page 503). The plutonium
and bismuth phosphate carrier precipitate was centrifuged and washed with water to separate the
acidic supemnatant from the precipitate (see item [33 in Figure 2). The acidic solution remaining
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after the plutonium precipitation contained about 99 percent of the uranium, about 90 percent of
the fission products. This separation process also removed and reduced the gamma radiation
activity level in the plutonium precipitate by a factor of 10. However, zirconium is phosphate
insoluble, and zirconium-95 (10 percent of the activity) stayed with the plutonium product. The
acidic uranium solution was then neutralized and transferred to the underground single-shell
tanks as metal waste (M4W). Recent laboratory testing of the bismuth phosphate flowsheet
confirms this partitioning of radionuclides (internal letter 7G300-02-NWK-024, "Bismuth
Phosphate Process Radionuclide Partition Factors for the Hanford Defined Waste Model"). Of
the predominate radionuclides remaining in the waste, the laboratory tests indicate the
percentage of cesium-137 and strontium-90 partitioned to the metal waste may have been as high
as 100 percent and 89 percent, respectively.

The plutonium-bearing cake was then dissolved in nitric acid, and further decontamination of the
plutonium to separate fission products was conducted (H W-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the ±6 valence -state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconium), leaving the
plutonium in solution. The precipitate was separated from the plutonium-bearing solution using
centrifuges and washed to remove soluble plutonium. The plutonium was reduced to the
+4 valence state to form a precipitate that could be separated from the remaining soluble fission
products by centrifugation.

The fission products separated from the plutoniumn product during this first cycle of the
decontamination process (designated as IlC waste) were transferred to the same single-shell tank
as the coating removal waste. The I C waste (see item [4] in Figure 2), contained approximately
10 percent of all fission products and approximately 1.4 percent of the plutonium present in the
original fuel charged to the plant (HW-23043, pages 20 and 22). After 195 1, the Bismuth
Phosphate process flowsheet was modified to include cerium and zirconium scavenger
precipitation in the 1iC by-product step to remove lanthanide and zirconium radionuclides from
the plutonium product (HW-23043, page 16).

The plutonium solids from the first decontamination cycle were again dissolved in nitric acid. A
second decontamination cycle (see item [5] in Figure 2) was conducted to re duced the gamma
activity level by a factor of 10,000 from that in the previous dissolved metal solution, giving an
overall process decontamination factor of 100,000 below that of the original solution
(HW-10475-C, page 627). The second decontamination step essentially repeated the steps
previously described for the first cycle decontamination. The plutonium product from the
bismuth phosphate process was subsequently concentrated in the 224-T and 224-B buildings
using a lanthanumn fluoride precipitation process.

The second decontamination cycle wastes (designated as 2C) were also transferred to the
single-shell tanks. The 2C waste contained less than 0. 1 percent of the uranium and fission
products and about 0.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 26 and 28).
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During operation of B-Plant, the I C waste was combined with the coating removal waste and
transferred to the same single-shell tank. This same practice was conducted in T-Plant from
December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel ferrocyanide
scavenging of the IC waste was conducted in T-Plant to precipitate cesium-137 and strontium-90
(HW-33585-DEL, page Ed-8 and HW-33 184). The precipitated 1C waste slurry was transferred
separate from the coating removal waste to single-shell tanks for settling of the precipitate and
discharge of the scavenged (i.e., cesium and strontium depleted) supernatant to a crib.

Table 5 provides the flowsheet estimated compositions of the neutralized CW, MW, 1C, and 2C
waste solutions generated from the 221-BIT bismuth phosphate plants based on the October 1,
1951 flowsheet (HW-2 3043). Additional analyses of the supernatant fr-action of MW, 1 C/CW,
and 2C that was stored in single-shell tanks are provided in Tables 6 and 7. These sample
analyses support that the 2C waste contained less than 0. 1 percent of the fission products.
Analyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in tank
24 1-T- 112 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 to 50 percent cesium, 4 to 8 percent
cerium, yttrium, and other rare earths, and 6 to 11 percent undetermined (HW-27035, page 8).
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Table 5. Estimated Composition of Bismuth Phosphate Plant Wastes
Fro October 1, 1951 Flowsheet (1

()Coating MtlFirst Second 224

Analyte Removal Mae -Decontamination Decontamination Building
Waste WyclsteC Waste Cyl_2C at Waste

Plutonium 3.313-04 2.0E-04 6.013-07 k)1.63-07 ()168,4

Uraniumn 0.15 0.235(4 Not epored 2.04E-05

Gamnma 6.611+04 1.313+07 2311+06 (4 1. 1313+04~2  l.13E+02ko
Sodium Aluminate 95.1*
(NaAIO 2) ____

Sodium Hydroxide (NaOH) 43.6_____
Sodium Nitrate (NaNQ3) 61.8
Sodium Nitrite (NaNO2) 56.0
Sodum Silicate a LO3 4.3_
Uranyl nitrate (IJHN 132 _ _______

Fluorine (F) ___ ______5.6

Nitrate (NO3 ) 9.7 93.1 61.3 42.4

Sulfate (SO4) 24.4 14.73 3.61 0.35
Phosphate (P0 4). 25.2 26.2 23.0 3.05
Sodium (Na) 83.2 47.3 36.7- 36.8
Bismuth (Bi) 2.59 1.31 1.18
Cerium (Ce) 0.030 _____

Lanthanum (La) 0.49

Manganese (Mn) 0.33
Zirconium (Zr) 0.030
Iron (Fe) 1.37 1.82
Chrome (Cr) 0.16 0.06 0.17

Ammonia (NH4  1.98 1.71 0.12
Silicon Hexa-Fluoride (SiF6) 4.35 3.67
Volume per Batch (gallons) 752,380 2,040 2,090 2,200

Notes:
(' See HW-23043
(2) Analyse& are reported in grams per liter, except for gamma activity, which is counts/minutelmL.
(3 HW-23043, page 31, notes that uranium is not actually present in this form, but is probably as NaUO2PO4 and

Na4(UO2)2CO3.
(4) Pu and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and

22).
(M Pu and Gammna concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and

28).
SPu and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043,
pages 39,44,48, and 54).
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Table 6. Analyses of Bismuth Phos hate Process Supernatants Stored _____

Waste Type (1,2) Tank PH Pu Gross Beta Gross Gamma Date
RgL millicuries/liter railicurieslliter Sampled

Metal Waste T-101 10.1 70 200M-" 70(51 12-12-1946

Metal Waste T-101 10 35 110151 25 ~ 7-01-1947

Metal Waste T-102 9.9 60 120 20 7-01-1947

Metal Waste T-103 9.8 60 150 20 7-01-1947

10/OW B-109 9.9 40 0.65 0.28 3-18-1947

IC/CW 0-1 12 9.9 12 12 4.4 3-18-1947

2C B-1ll 6.9 7.2E-02 2.013,03 tOE-03 7-1-1947

2C B-i 12 6.8 4.32E?? 1 .5E-03 3.OE-03 1 7-114

Waste Type Tank PH Pu Gross Beta Gross Gamma Date
________ Counts / minute/ cc Counts / minute/ cc Sampled

2C T-1l10 Not reported 4 1 15 4.9E+04 30 7-13-1945
2C T-110 9.8(4) 19 6.9E4-04 55 7-25-1945

2C B-l10 9.6" 8.5 7.OE+04 55 7-25-1945

Notes:
(') See HW-10728 and HW-3-3220.
(2) Solids formed in each of wastes, settling to the bottom of each tanks. These sample analyses are for the supernatant only and

are not representative of the sludges.
(3) The reported Pu sample analyses for tank 241 -B- 12 seem to be in error and lacking an exponent in HW- 10728.
(
4
) Prior to October 1945, the I C and 20 wastes were neutralized to a pH of approximately 10. The waste collected in tanks
24 1-B- 10, 24 1-B-Ill1, 241 -B- 12, 24 1-T- 10, 241 -T-lI 11, and 241 -T- 12 were neutralized to about pH 7 after October 1945 to
precipitate bismuth and plutonium (HW-3-3220, page 13).
( Decrease in gross beta and gross gamma concentrations shown for the tank 24 1-T-1l01 waste samples are due to decay of fission
products with short half-lives.
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3.1.1 221-T and 221-B Plant Cell Drainage Waste

During the operation of the 221-B and 221-T Bismuth Phosphate plants, failure of process
equipment, cooling jackets on process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical solutions, and process solutions (e.g., MW, I C, 2C wastes
and plutonium product solutions) to the process cells. Each of the 40 process cells in the
22 1-B and 22 1-T Plants contained a sumnp that was equipped with a conductivity probe
beginning in August 1946 to detect a liquid leak in the process cell (HW-7-4739-DEL, page 21).
The sumps gravity drained to a 24-inch diameter vitrified clay pipe that traversed under each cell
and discharged to a deep, open top, stainless steel tank, number 5-7 in section 5 (cell 10)
(HW-10475-C, page 914).

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5-9, which were used for
sampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 could
be jetted between these two tanks. High activity waste collected in 221-T Plant and 221-B Plant
tanks 5-9 could be jetted to single-shell tank 241-T-107 and 241-B-107, respectively
(HW-1047 5-C, page 918). Alternatively, the cell drainage waste could be transferred to process
vessels with the 221-T (or 221-B) Plant and processed to recover plutonium. An example of this
practice is cited in the January 1948 monthly report for the Hanford Works (HW-893 1 -DEL,
page 28). The T-Plant stack drainage waste was also collected as part of the 221-T Plant cell
drainage until May 28, 195 1, after which the stack drainage was routed to the cascade of
single-shell tank 241-TX-113, 241-TX-114, and 241-TX-115 (HW-21260-DEL, page 58).

From April 1945 through September 4, 1947 (HIW-33591, page 3), the 221-B Plant low activity
cell drainage waste collected in tank 5-6 was transferred to tank 241-B-361, which gravity
drained to reverse well number 241-B-361 (also referred to as 21 6-B-5). Tank 241-B-361 also
received waste from the 224-B Concentration building from May 1945 to October 1946. Crib
number 5-6 was used to dispose of the cell drainage waste from August 12, 1948 through July 4,
1951 (HW-33591, page 3). Cell drainage waste was routed to cribs 241-B-1 and 241-B-2 from
October 3, 1947 through August 12, 1948 (HW-44784, page 27). After July 4, 195 1, the
22 1-B Plant cell drainage waste was transferred along with 2C waste to the cascade of tanks
241-B-i110,241-B-Ill1, and 241-B-112 (HW-21506-DEL, pages 56 and 57) and discharged to
the 241 -B-3 (also referred to as crib 216-B-8) until July 1953 and then the 241 -B-i1 and.241 -B-2
cribs from December 1954 through October 1955 (HW-44784, page 27).

The 221-T Plant cell drainage waste collected in tank 5-6 was transferred to reverse well number
216-T-3 from January 1945 through August 1946. Crib number 216-T-6 was used to dispose of
the cell drainage waste from August 1946 through June 195 1. After June 195 1, the 22 1-T Plant
cell drainage waste was transferred to the cascade of tanks 241 -T- 10, 241 -T-lI 11, and
241-T-1 12 (HW-55 176, part V). The quantity and composition of the cell drainage solutions
discharged from tank 5-6 varied (see HW-20583, page 4 and HW-33591, page 25).
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3.2 221-B PLANT FISSION PRODUCTS PROCESSING

From August 1963 through June 1966, B-Plant was used in conjunction with the PUREX
facility, 244-CR Vault, and the 201-C Hot Semiworks (renamed Strontium Semiworks in 1963)
to separate strontium-90 and rare earths (i.e., cerium-144 and promethium-147) from high-level
waste solutions. Then, from July 1966 through December 1967, equipment was replaced within
B-Plant to expand the processing capability to include cesium removal from fission high-level
waste solutions using ion exchange equipment. The strontium and rare earths processing
equipment was also replaced to include only strontium removal using a solvent extraction
equipment, followed by precipitation and centrifugation equipment for purifying the strontium.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
following sections.

3.2.1 Strontium and Rare Earths Processing

This section is included to provide information on the different waste processing activities
conducted in B-Plant. However, these waste processing activities did not result in the transfer of
any of these waste types into tank 241 -B-107.

On September 18, 1961 (HW-71187-DEL, page F-2), renovation of cells 5 through 12 within
B-Plant canyon was initiated to use these cells for separating strontium and rare earths from a
mixed fission product solution (HW-6901 1). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL, page B-2).
Processing of radioactive waste in cells 5 through 12 at the B-Plant commenced on August 2,
1963 (HW-788 17-DEL, pages B-2 and G-2).

B-Plant was used in conjunction with the PUREX facility, 244-CR Vault and the
201-C Hot Semiworks to separate strontium-90, cerium-144, and promethium-147 from
high-level waste solutions. The PUREX facility generated a first cycle raffinate solution from
the solvent extraction reprocessing of irradiated reactor fuel (i.e., high-level waste). The
first cycle raffinate solution was highly acidic and contained most of the fission products
(e.g., strontium-89/90, cerium-144, promethium-147, and cesium-137) that were separated from
the uranium and plutonium during the reprocessing of irradiated reactor fuel. The acidity of the
first cycle raffinate solution was reduced by addition of sugar and digestion at elevated
temperature to decompose the nitric acid solution.

In a section of the PUREX facility known as the head-end, first cycle raffinate solution *was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethiumn) fission products (HW-63051 and HW-69534). Lead co-precipitated with
strontium and increased the amount of strontium precipitated from the first cycle raffinate
solution* The resulting strontium and rare earth precipitate was centrifuged and washed to
separate the supernatant, which contained soluble fission products such as cesium-137,
zirconium-niobium-95, and rutheniun'-rhodium-106. The supernatant containing the soluble
fission products (e.g., cesium-137, zirconium-niobium-95, and ruthenium-rhodium-106) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
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precipitate was mectathesized to soluble carbonates by addition of sodium carbonate. The
strontium and rare earth carbonate precipitates were then dissolved in nitric acid'and transferred
to B-Plant via 244-CR Vault for fuirther processing.

In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (HW-77016). The strontium nitrate / rare earth
nitrate solution was reacted with oxalic acid to precipitate the rare earths along with lead, leaving
strontium in solution. The precipitate was centrifuged to separate the strontium solution from the
rare earth precipitate. The strontium solution was stored in B-Plant and transferred periodically
to the 201-C Hot Semiworks for purification. The rare earth precipitate was dissolved in nitric
acid and stored in B-Plant for fturther processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to form
soluble plumbite and insoluble rare earth hydroxide precipitates (HW-8 1373, RL-SEP-197,
page 0-2, and HAN-90907, page 21). The plumbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydroxide
precipitate was washed with sodium hydroxide solution to remove soluble lead and the wash
solution was also discarded to the single-shell tanks. The rare earth hydroxide precipitate was
dissolved in nitric acid, stored in B-Plant, and eventually transferred to the
201 -C Hot Semiworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until June 1966
(HAN-95 105 -DEL, page 15). Separations of strontium and rare earths from the first cycle
raffinate solution continued to be conducted in the head-end section of the PUREX facility
through February 8, 1967 (HAN-96805-DEL, page AIII-4). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
February 1967, while equipment modifications were conducted at B-Plant.

3.2.2 Cesium and Strontium Processing

This section is included to provide information on the different waste processing activities
conducted in B-Plant. However, these waste processing activities did not result in the transfer of
any of these waste types into tank 241 -B- 107.

From July 1966 (HAN-95284-DEL, page 13) through October 1967 (HAN-989 18-DEL,
page AIUI-2), equipment within the 221-B Plant was flushed and replaced with new equipment
for separating cesium and strontium from high-level waste. In January 1967 (UAN-96590-DEL,
page AITJ-4) and in March 1967 (HAN-97066-DEL, page AIII-4), testing was conducted of a
new centrifuge and a precipitation-decantation- centrifugation technique for separating iron and
aluminum from PUREX sludge waste. Construction activities continued to be conducted in the
221 -B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page AIII-3), alkaline supernatants stored in the
single-shell tanks were transferred to B-Plant, and cesium was separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
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inorganic and later organic ion exchange materials (RHO-RE-SA-169). Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using phosphotungstic. acid
(PTA), with the cesium precipitate dissolved in sodium hydroxide solution and processed
through the ion exchange equipment for cesium recovery (ARH-CD-9 17). After separation of
cesium, the alkaline supernatants were transferred directly to underground storage tanks. The
ion exchange process used an ammonium carbonate / ammoniumn hydroxide solution to separate
sodium from cesium on the ion exchange media. The aqueous wastes that contained amimonium
were processed in the Cell 23 evaporator to concentrate these wastes and volatilize ammonia
before transferred to underground storage tanks.

On January 31, 1968, the solvent extraction equipment installed in B-Plant was operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page AIII-3).
The semi-purified promethium - cerium solution was stored in B-Plant process tank 6-2
(HAN-i 00127-D EL, page AIII-3). Separation of strontium from the strontium and rare earths
solutions stored in the 244-CR Vault was then conducted in March 1968 using the solvent
extraction equipment (HAN-100127-DEL, page AflI-3).

The B-Plant solvent extraction equipment began processing the PUREX first cycle raffinate
solution to separate strontium on April 20, 1968 (HAN-100357-DEL, page AJII-3). The
processing of PUREX first cycle raffinate solution was completed on August 30, 1968
(PR-REPORT-SEP68-DEL, page AIII-3). The B-Plant solvent extraction equipment was then
used to separate strontium from PUREX high-level waste sludges. The PUREX high-level waste
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transferred to
B-Plant for centrifugation to separate solids. The clarified solution was process in the solvent
extraction equipment to separate strontium (PRD-SEP-6 8-DEL, page AmH-4). In addition, the
B-Plant solvent extraction equipment was operated periodically to separate strontium from CAW
solutions following the PTA processing to separate cesium. Strontium separation from
igh-level waste solutions using the solvent extraction equipment continued at B-Plant until

1977. The aqueous waste from the solvent extraction process was evaporated in the Cell 23
evaporator and transferred to underground storage tanks.

3.3 PUREX PLANT

The PUREX plant was operated from 1956 through 1988 to reprocess irradiated nuclear fuels.
The PLJREX Plant processed both aluminum coated and zirconium clad irradiated nuclear fuels.
For the aluminum coated fuel, the fuel coating was dissolved in sodium hydroxide solution. The
coating removal waste (designated as CW) was inherently alkaline and did not require i
neutralization before transfer to underground storage tanks. The zirconium clad fuel; Zircalo?
(98.5% Zr and 1.5% Sni), was dissolved in a solution of anmmonium fluoride and ammonium
nitrate. The zirconium cladding waste was neutralized (designated as NCRW) by addition of
sodium hydroxide solution before transfer to underground storage tanks (PFP-P-020-0000 1).

1 ZircaloyO is a trademark of Teledyne Wah Chang, Albany, Oregon.

26



RiP-17702 Rev. 0

After dissolving the coating I cladding on the irradiated nuclear fuel, the uranium fuel elements'
were then dissolved. The dissolved fuel elements are then processed through a solvent extraction
system that used tri-butyl phosphate solvent in a normal paraffin hydrocarbon diluent. The
fission products and impurities separated during the uranium and plutonium solvent extraction
process were neutralized and transferred underground storage tanks, forming supernatant and
sludges within the tanks. The supernatant, known as PUREX supernatant neutralized (PSN)
were stored separately in the 200 East Area tank farms and eventually processed in the B-Plant to
remove cesium. The plutonium solutions generated at the PUREX Plant were transferred to the
234-5Z building (Z-Plant) for further processing. Uranium solutions were tran sferred to the
224-U building (003 Plant) for conversion to an oxide and transfer to offsite facilities for re-use
in the fabrication of nuclear fuel.

3.4 TRI-BUTYL PHOSPHATE (]CDP) PLANiT

The 221 -U Plant was originally constructed and contained equipment for condudting the Bismuth
Phosphate process, similar to 221-B and 221-T Plants. However, the Bismuth Phosphate process
was never conducted in the 221-U Plant. Instead, the equipment in the 221-U Plant was replaced
with a solvent extraction process to separate uranium from stored Bismuth Phosphate metal
waste. The uranium solvent extraction process used tri-butyl phosphate (TB?) as the solvent
dissolved in a hydrocarbon diluent. The so-called Tri-Butyl Phosphate Plant derived its name
from the solvent used to separate uranium from the metal waste.

Processing of metal waste solutions in the TBP Plant was conducted from November 1952
(HW-26376-DEL, page Ed-3) through March 1957 (HW-5 1240). In the TB? Plant, there were
two parallel processing lines (Line A and Line B) with identical equipment. The following
discussion is applicable to either processing line.

Metal waste stored in the single-shell tanks consisted of precipitated sludge and supernatant.
Both the supernatant and sludge contained uranium. The metal waste supernatant was first
removed from a cascade of the single-shell tanks and collected in a separate single-shell tank.
Metal waste sludge was then sluiced from a single-shell tank using the metal waste supernatant
that was previously collected. The metal waste slurry was accumulated in several stainless steel
tanks contained in an underground concrete vault. The metal waste sludge was allowed to settle
in the stainless steel tank and the supernatant removed for re-use in sluicing sludge. The metal
waste sludge was then dissolved in nitric acid and combined with metal waste supernatant. The
nitric acidic concentration of the metal waste was adjusted to ensure the waste was stabile and
did not form precipitates HW- 19 140, pages 216 - 219).

The acidic metal waste solution was then transferred to -the TBP Plant. In -he TBP Plant, the

acidic metal waste was evaporated to remove excess liquid and centrifuged to remove solids
(HW- 19140, pages 311 - 312). The clarified acidic solution was transferred to the RA pulse-
column that contained tri-butyl phosphate solvent in a hydrocarbon diluent.
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In the RA column, uranium was extracted from the acidic solution into the organic solvent phase.
A dilute nitric acid scrub solution was introduced into the RA column to remove trace amount of
cesium and strontium fission products that were co-extracted with the uranium. Cerium,
ruthenium, niobium, and zirconium fission products are co-extracted with the uranium. The
scrub solution also contained ferrous ammonium sulfate to reduce plutonium to the I valence
state and prevent extraction along with the uranium into the organic solvent phase. Therefore,
plutonium and cesium and strontium fission products remained in the aqueous phase along with
approximately 0.5 percent of the uranium present in the feed to the column (HW-19 140,
pages 405 - 420). The aqueous waste leaving the RA column was known as the RAW stream.

The organic solvent phase containing the uranium and co-extracted fission products (cerium,
ruthenium, niobium, and zirconium) was transferred to the RC pulse-column where uranium
along with co-extracted plutonium and fission products were stripped from the solvent using
0.01 M nitric acid (HW-19140, pages 421 - 423). The 0.01 M nitric acid strip solution
containing the recovery uranium was transferred to the 224-Ud Building (1J03 Plant) for further
processing. In the U0 3 Plant, the uranium nitrate solution was evaporated to reduce the solution
volume, calcined, and packaged for transportation off-site.

The organic solvent from the RC column was transferred to the RO pulse-column for removal of
organic degradation products. The organic solvent was contacted with 0.4 M sodium sulfate to
remove organic degradation products (HW-19140, pages 1111 - 1112). The aqueous waste
solution from the RO column (designated as ROW stream) was combined with the RAW stream
for treatment.

The combined RAW and ROW waste solutions were neutralized using sodium hydroxide
solution to a pH greater than 9.5 (HW-19140, page 1206). Neutralization of the combined RAW
and ROW waste resulted in the formation of sodium salts (e.g., sodium nitrate, sodium sulfate,
and sodium phosphate). The neutralized RAW / ROW waste was then concentrated to minimize
the volume of waste. Ammonia was evolved from the neutralized waste during the concentration
step. The concentrated TBP Plant waste was then transferred to the single-shell tanks for storage
(HW- 19 140, pages 1206 - 1209).

Beginning on September 29, 1954, the TBP Plant RAW / ROW waste was treated within the
221 -U Plant to precipitate cesium- 137 and strontium-90 (HAN-623 59-DEL, monthly report for
September 1954, page 44). Cesium-137 and strontium-90 were precipitated by adding potassium
ferrocyanide, sodium hydroxide, and nickel sulfate to the acidic TB? Plant waste (HW-30399
and HW-3173 1). The scavenged TB? Plant (RAW / ROW) waste was not concentrated. The
scavenged TBP Plant waste was transferred to single-shell tanks where the nickel ferrocyanide
(Ni2Fe(CN)6) precipitate was allowed to settle. The scavenged TB? Plant sup ernatant was then
discharged to cribs or trenches (HW-485 18, pages 15 to 20).
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3.5 242-B WASTE EVAPORATOR

The 242-B Evaporator was designed to process I C/CW supemnatant from the 221 -B Bismuth
Phosphate Plant. The 242-B Evaporator design capacity for processing iC/CW supernatant was
approximately 500 gallons per hour. The evaporator was a pot type evaporator with internal
steam heating coils. The evaporator vessel and associated piping was constructed of stainless
steel to although for decontamination with nitric acid. The evaporator vessel was contained in a
structure with 18-inch concrete walls to provide radiation shielding (ART-i 1953).

The evaporator was constructed adjacent to the 241-B Tank Farm from July 1951
(HW-21 802-DEL, page 43) through December 8, 1951 (HW-23 140-DEL, page 34). Tank
241 -B- 106 was used as the feed tank to the evaporator.

The evaporator commenced processing stored 1iC/OW supernatant on December 14, 1951
(HW-23 140-DEL, page 34). The iC/OW supernatant that had been stored in single-shell tanks
within 241 -B, 241 -C, 241 -BX and 241 -BY Tank Farms was processed through the evaporator
from December 14, 1951 through February 1953. The concentrated IC/CW supernatant was
stored in tanks 241 -B- 104, 241 -B-lO05, 241 -B- 107, 24 1-B-lO08, and 241 -B- 109.

The concentrated I C/CW supernatant contained in tanks 241 -B-I 104, 241 -B-lO05, 24 1-B- 107,
241 -B-I 08, and 241 -B-1 09 was reprocessed in the 242-B Evaporator from February 18, 1953
(HW-27842, page 9) through July 1953 (HW-29054, page 2) and stored in tanks 241-B-107,
241 -B- 108, and 241 -B- 109.

The 242-B Evaporator was then used to process waste from the TB? Plant that had been stored
in 241-C Tank Farm. On September 20, 1953, TB? Plant waste was transferred from tank
241 -C- 112 to tank 241 -B- 106 for processing in the 242-B Evaporator (HW-29624, pages 2 and
4). The concentrated TB? Plant waste was stored in tank 241-B-104 (HW-29624, page 4).
TBP Plant waste stored in tank 241-BX-109 was processed through the 242-B Evaporator in
October 1953, with the concentrated TBP Plant waste stored in tank 241-B-104 (HW-29905,
page 4). Tank 241 -BX- 109 was used to receive waste from the TBP Plant waste, which was
periodically transferred to tank 241-B-106 for processing through the 242-B Evaporator. The
TB? Plant waste was processed through the 242-B Evaporator from October 1953 (HW-30250,
pages 4 and 5) through October 1954 (HW-33544, page 4). TB? Plant waste that was stored in
tank 241-BX-108 was also transferred to tank 241-B-106 on March 21, 1954 for processing
through the 242-B Evaporator (HW-3 1374, page 5). The concentrated TB? Plant wastes were

stored in tanks 241-B-1O01, 241-B-102, 241-B-103, 241-B-l05, 241 -B-107, 241 -B-109,
241-B-i 10, 241-B-1ill, 241-BX-1 10, 241-BX-1l11, and 241-BX-1 12.

The 242-B Evaporator was shut down on October 28, 1954 (HW-45i63-RD, page 7 1).
Evaporation of the TB? Plant waste was no longer conducted. As discussed in Section 3.4,
beginning on September 29, 1954, the TB? Plant waste was treated in the 22 1-U Plant to
precipitate cesiumn-I 37 and strontium-90 before being discharged to the single-shell tanks. The

treated TB? Plant waste, known as scavenged waste was transferred to single-shell tanks where
the precipitate was allowed. to settle. The scavenged TB? Plant supernatant was then discharged
cribs or trenches.
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4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANK 241-B-107

Two core samples (number 217 and 218) of the waste contained in tank 241 -B- 107 were
obtained in July 1997. All segments of core sample 217 were analyzed for anions, cations, and
total alpha emitting radionuclides. All segments of core sample 218 were analyzed for anions
and cations. However, because of poor sample recovery, only the lower two segments of core
sample 218 were analyzed for alpha emitting radionuclides. No additional radionuclide analyzes
were conducted on the tank 241-B-107 core samples.

Waste templates were used to estimate the concentration of individual radionuclides present in
the tank 241-B-107 waste2 . Based on the relatively high aluminum and low sodium content and
the tank fill history (see Section 2.2.6), the top layer of waste in tank 241-B-107 is assumed to be
PUREX coating removal waste. The middle layer of waste in tank 241 -B- 107 is assumed to be
saltcake based on the relatively high sodium to insoluble metal mass ratio and the tank fill
history, which included the storage of concentrated I C/CW supernatant in tank 24 1-B- 107 (see
Section 2.2.2). The bottom layer of waste in tank 241-B-107 is assumed to be ICICW sludge
based on the relatively high insoluble metal content and the tank fill history (see Section 2.2. 1).
Waste templates for each of these waste types and the estimated volume of each waste layer were
then applied to estimate the concentration of radionuclides present in the tank 24 1-B- 107 waste.
These estimates are known as the best-basis inventory.

Table 8 provides the best-basis inventory for transuranic elements (i.e., neptunium-237,
plutonium-238, plutonium-239, plutonium-240, and amnericium-241), cesium-137, and
strontium-90 contained in the tank 241-B-107 sludge and salteake, as reported on June 3, 2003
from the Tank Waste Information Network (TWINS) database 2. The concentration of
transuranic elements in the tank 24 1-B- 107 sludge is estimated to be 531 .7-qCi/g. The
cesium-137 and strontium-90 concentrations in the tank 241-B-107 sludge are estimated to be
28.4 jtCi/g and 222.440i~/g.

The inventories of transuranic elements, cesium-137, and strontium-90, in tank 241-B-107
sludge are also compared to the inventory of these radionuclides present in all 177 underground
storage tanks at the Hanford Site in Table 8. The inventory of transuranic elements in tank
241 -B-I 107 sludge is approximately 0. 13 percent of the total inventory of transuranic; elements
present in all 177 underground storage tanks at the Hanford Site. The inventories of cesium-137
and strontium-90 in tank 241-B-107 sludge are approximately 0.03 percent and 0.24 percent of
the total inventory of cesium-I 37 and strontium-90 present in all 177 underground storage tanks
at the Hanford Site.

2See Tank Waste Information Network System (htt://twins.pnl.gov:8001/twins.htm for discussion of waste
templates and application for estimating waste composition.
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Table 8. Transuranic Elements and Fission Products in Tank 241-B-107
Tank TRU Cs-137 Sr-90

1_______0 C/g Ci ltCi/g Ci pc/ Ci
241-15-107 Sludge 531.7 285.2 28.4 15,210 222.4 119,270

241-B-107 Saltcake 30.0 13.7 16.8 7,690 5.6 2,560

All 177 Tanks Not 226,511 Not 46,080,000 Not 50,280,000
_______________ applicable _____ applical applicable

241-B-107 Sludge as a 0.13% 0.03% 0.24%

percentage of all 177 tanks______________________

Note: TRU =Transuranic
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5.0 SUMMARY

The waste types received in tank 241-B-107 and their disposition are summarized in Table 9.
Based on the waste transfer history, the 86,000 gallons of sludge stored in tank 241 -B- 107 is a

mixture of 1IC/CW sludge from the 22 1-B Bismuth Phosphate Plant and PUREX coating
removal waste. Tank 241-B-107 also contains 75,000 gallons of saltcake, which is from
221 -B IlC/CW supernatant that had been concentrated in the 242-B Evaporator.

The estimated concentration of transuranic elements present in the sludge stored in tank

241-B-107 is approximately 531.7 11Ci/g. The estimated concentrations of cesium-137 and

strontium-90 in the sludge contained in tank 241 -B 107 are approximately 28.5 p.Ci/g and

222.4 p.Ci/g.

____________Table 9. Waste Transfer History for Tank 241-B-107
DateWase Tye Surc DisosiionWaste Volume' in
DateWase Tye Surc DisosiionTank 241-B-107

Superatant Sludge

04/1945 to 04/1946 1 C/CW 221-B Plant Received 1,590,000 gallons of lC/CW 530,000
waste that cascaded into tanks 241-B-108 total
and 24 l-B-109. lC/CW precipitated

________________ during strge.______

1211951 to 08/1953 Concentrated 242-B Processed 1C/CW supernatant from 358,000 172,000
IC/OW Evaporator multiple tanks in 242-B Evaporator for
Supernatant concentration and storage. Stored

33 1,000 gallons of concentrated I C/CW
supernatant in tank 241-B-107.
Re-evaporated lC/GW supernatant
contained in B-Farm tanks in
242-B Evaporator and stored in tanks
241-B-107, 241-B-1OS, and 241-B-109.

08/1954 Concentrated Transferred 320,375 gallons of 0 225,000
ic/cw concentrated I10/OW supernatant to
Supernatant 21 6-B-37 trench for disposal. _____

10/1954 to 09/1957 TB3P Plant Waste 242-B Transferred 305,000 gallons of 305,000 225,000
Supernatant Evaporator concentrated TBP Plant supernatant from

242-B Evaporator to tank 241-B-107.

09/195 7 TBP Plant Waste Transferred 264,000 gallons of 0 261,000
Supernatant concentrated TBP Plant supernatant from

tank 241-B-107 to tank 241-C-101 for
scavenging in 244-C Vault.

3d'Quarter 1963 PUREX Coating Tank Received 264,000 gallons of PUJREX 264,000 261,000
Removal Waste 241-C-102 coating removal waste.______

3rd Quarter 1969 PUREX Coating Transferred 327,000 gallons of 0 201,000

Removal Waste. supernatant to In-Tank Solidification
Unt No. I for concentration and storage.______

06/1972 to 03/1985 Supernatant and Saltwell pumped tank as part of interim 0 194,000

___________Interstitial Liquids I____ stabilization program.

'The reported waste volumes are for the end of the date nerod.
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APPENDIX A

VOLUME OF WASTE IN
TANK 241-B-i107

January 1945 through May 1977
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E. I. Dui Pont De Nemours Company, Richiand, Washington.

HW-7-4542-DEL, 1946, Hanford Engineering Works Monthly Report July 1946,
E. I. Du Pont De Neniours Company, Richland, Washington.

HW-7-4739-DEL, 1946, Hanford Engineering Works Monthly Report August 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5 194-DEL, 1946, Hanford Engineering Works Monthly Report September 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5 362-DEL, 1946, Hanford Engineering Works Monthly Report October 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-55 05-DEL, 1946, Hanford Engineering Works Monthly Report November 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5630-DEL, 1947, Ha nford Engineering Works Monthly Report December 1946,
E. I. Dui Pont De Nemnours Company, Richland, Washington.
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HW-7-5802-DEL, 1947, Hanford Engineering Works Monthly Report January 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5944-DEL, 1947, Hanford Engineering Works Monthly Report February 194 7,
E. I. Dui Pont De Nemours Company, Richland, Washington.

HW-7-6048-DEL, 1947, Hanford Engineering Works Monthly Report March 1947,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-61 84-DEL, 1947, Hanford Engineering Works Monthly Report April 194 7,
E. 1. Dui Pont De N4enours Company, Richland, Washington.

HW-7-6391 1-DEL, 1947, Hanford Engineering Works Monthly Report May 194 7,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-7454-DEL, 1947, Hanford Engineering Works Monthly Report June 194 7,
E. 1. Dui Pont De Nemours Company, Richland, Washington.

HW- 7 28 3 -DEL, 19 47, Hanford Engin eering Works Mon thly Report July 194 7,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7 5 04-DEL, 1947, Hanford Engineering Works Monthly Report A ugust 194 7,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7795-DEL, 1947, Hanford Works Monthly Report September 1947,
E. L. Dui Pont De Nemours Company, Richland, Washington.

HW-7997-DEL, 1947, Hanford Works Monthly Report October 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-8267-DEL, 1947, Hanford Works Monthly Report November 194 7,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-8438-DEL, 1948, Hanford Works Monthly Report December 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-8931- DEL, 1948, Hanford Works Monthly Report January 1948,
E. 1. Dui Pont De Nemours Company, Richland, Washington.

HW-9 191 -DEL, 1948, Hanford Works Monthly Report February 1948,
E. 1. Dui Pont De Nemours Company, Richland, Washington.

HW-95 95-DEL, 1948, Hanford Works Monthly Report March 1948,
E. I. Du Pont De Nemours Company, Richland, Washington.
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HW-9922-DEL, 1948, Hanford Works Monthly Report April 1948, General Electric Company,
Richland, Washington.I

HW-1 0166-DEL, 1948, Hanford Works Monthly Report May 1948, General Electric Company,
Richland, Washington.

HW-1 0378-DEL, 1948, Hanford Works Monthly Report June 1948, General Electric Company,
Richland, Washington.

HW-107 14-DEL, 1948, Hanford Works Monthly Report July 1948, General Electric Company,
Richland, Washington.

HW-1 0993-DEL, 1948, Hanford Works Monthly Report August 1948, General Electric
Company, Richland, Washington.

HW-1 1226-DEL, 1948, Hanford Works Monthly Report September 1948, General Electric
Company, Richland, Washington.

HW-1 1499-DEL, 1948, Hanford Works Monthly Report October 1948, General Electric
Company, Richland, Washington.

HW-1 1835-DEL, 1948, Hanford Works Monthly Report November 1948, General Electric
Company, Richland, Washington.

HW-12086-DEL, 1949, Hanford Works Monthly Report December 1948, General Electric
Company, Richland, Washington.

HW- 12391 -DEL, 1949, Hanford Work Monthly Report January 1949, General Electric
Company, Richland, Washington.

HW-1I2666-DEL, 1949, Hanford Works Monthly Report February 1949, General Electric
Company, Richland, Washington.

HW- 12937-DEL, 1949, Hanford Works Monthly Report March 1949, General Electric
Company, Richland, Washington.

HW-13 190-DEL, 1949, Hanford Works Monthly Report April 1949, General Electric Company,
Richland, Washington.

HW-13561-DEL, 1949, Hanford Works Monthly Report May 1949, General Electric Company,
Richland, Washington.

HW-13793-DEL, 1949, Hanford Works Monthly Report June 1949, General Electric Company,
Richland, Washington.
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HW-14043-DEL, 1949, Hanford Works Monthly Report July 1949, General Electric Company,
Richland, Washington.

HW-14338-DEL, 1949, Hanford Works Monthly Report August 1949, General Electric
Company, Richland, Washington.

HW-14596-DEL, 1949, Hanford Works Monthly Report September 1949, General Electric
Company, Richland, Washington.

IIW-14916-DEL, 1949, Hanford Works Monthly Report October 1949, General Electric
Company, Richland, Washington.

11W-i1 5267-DEL, 1949, Hanford Works Monthly Report November 1949, General Electric
Company, Richland, Washington.

HW-I 55O-DEL, 1950, Hanford Works Monthly Report December 1949, General Electric
Company, Richland, Washington.

HW-1 5843-DEL, 1950, Hanford Works Monthly Report January 1950, General Electric
Company, Richland, Washington.

HW-1 7056-DEL, 1950, Hanford Works Monthly Report February 1950, General Electric
Company, Richland, Washington.

HW-1 74 10-DEL, 1950, Hanford Works Monthly Report March 1950, General Electric
Company, Richland, Washington.

11W-i 7660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electric Company,
Richland, Washington.

HW-17971-DEL, 1950, Hanford Works Monthly Report May 1950, General Electric Company,
Richland, Washington.

HW-1 8221-DEL, 1950, Hanford Works Monthly Report June 1950, General Electric Company,
Richland, Washington.

HW-18473-DEL, 1950, Hanford Works Monthly Report for July 1950, General Electric
Company, Richland, Washington.

HW- 18740-DEL, 195 0, Hanford Works Monthly Reportfor August 1950, General Electric
Company, Richland, Washington.

HW-19021-DEL, 1950, Hanford Works Monthly Report for September 1950, General Electric
Company, Richland, Washington.
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HW-1I9325-DEL, 1950, Hanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

HW-19622-DEL, 1950, Hanford Works Monthly Report for November 1950, General Electric
Company, Richland, Washington.

HW-1I9842-DEL, 1950, Hanford Works Monthly Reportfor December 1950, General Electric
Company, Richland, Washington.

HW-20161 -DEL, 195 1, Hanford Works Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-2043 8-DEL, 195 1, Hanford Works Monthly Report for Februapy 1951, General Electric
Company, Richland, Washington.

HW-2067 1-DEL, 195 1, Hanford Work Monthly Report for March 1951, General Electric
Company, Richland, Washington.

HW-2 099 1-DEL, 1951, Hanford Works Monthly Report for April 1951, General Electric
Company, Richland, Washington.

HW-2 1260-DEL, 195 1, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-2 1506-DEL, 195 1, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.

HW-21802-DEL, 195 1, Hanford Works Monthly Report for July 1951, General Electric
Company, Richland, Washington..

HW-22075-DEL, 195 1, Hanford Works Monthly Report for August 1951, General Electric
Company, Richland, Washington.

HW-22304-DEL, 195 1, Hanford Works Monthly Report for September 1951, General Electric

.Company, Richland, Washington.

HW-22610O-DEL, 1951 Hanford Works Monthly Report for October 1951, General Electric
Company, Richland, Washington.

HW-22875-DEL, 1951 Hanford Works Monthly Reportfor November 1951, General Electric
Company, Richland, Washington.

IIW-23140-DEL, 1952, Hanford Works Monthly Report for December 1951, General Electric
Company, Richland, Washington.
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HW-23437-DEL, 1952, Hanford Works Monthly Report for January 1952, General Electric
Company, Richland, Washington.

HW-23 698-DEL, 1952, Hanford Works Monthly Report for February 1952, General Electric
Company, Richland, Washington.

HW-23 982-DEL, 1952, Hanford Works Monthly Report for March 1952, General Electric
Company, Richland, Washington.

HW-27775, 1953, Waste Status Summary, Separations Section, Planning and Separations.
March 31, 1953, General Electric Company, Richland, Washington.

HW-27838, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department, April, May, June 1952, General Electric Company,
Richland, Washington.

HW-27839, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, July, August, September 1952,
General Electric Company, Richland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, October, November, December 1952,
General Electric Company, Richland, Washington.

HW-27841, 1953, Waste Status Summary, Separations Section Planning and Scheduling Group
Waste Con trol Manufacturing Department; Separations Section, January 1953,
General Electric Company, Richland, Washington.

HW-27842, 1953, Waste Status Summary, Separations Section, Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, February 1953,
General Electric Company, Richland, Washington.

HW-28 043, 1953, Waste- Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, April 30, 1953, General Electric Company, Richland,
Washington.

HW-28377, 195 3, Waste-Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, May 31, 1953, General Electric Company, Richland,
Washington.

HW-287 12, 1953,'Waste-Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, June 302,1953, General Electric Company, Richland,
Washington.

HW-29054, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, July 31, 1953, General Electric Company, Richland, Washington.
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HW-29242, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, August 31, 1953, General Electric Company, Richland, Washington.

HW-29624, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, September 30, 1953, General Electric Company, Richland, Washington.

HW-29905, 195 3, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, October 31, 1953, General Electric Company, Richland, Washington.

HW-3 0250, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, November 30, 1953, General Electric Company, Richland, Washington.

HW-30498, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, December 31, 1953, General Electric Company, Richland, Washington.

HW-3 085 1, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, January 31, 1954, General Electric Company, Richland,
Washington.

HW-3 1126, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, February 1954, General Electric Company, Richland,
Washington.

HW-3 1374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, March 31, 1954, General Electric Company, Richland,
Washington.

HW-3 1811, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, April 30, 1954, General Electric Company, Richland,
Washington.

HW-32 110, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, May 31, 1954, General Electric Company, Richland,
Washington

HW-32389, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, June 30, 1954, General Electric Company, Richland,
Washington.

HW-32697, 1954, Waste- Status Summary; Separations Section, Production Planning and
Scheduling Separations - Engineering and Control, July 31, 1954, General Electric
Company, Richland, Washington
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HW-33002, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Projects and Personnel Development Sub-section, August 31, 1954,
General Electric Company, Richland, Washington.

HW-3 3396, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations, Projects and*Personnel Development Sub-section, September 31, 1954,
General Electric Company, Richland, Washington.

H*W-33544, 1954, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-section, October 31, 1954, General Electric Company,
Richland, Washington.

HW-335 91, 1954, Summary of Liquid Radioactive Wastes Discharged to the Ground -200
Areas July 1952 through June 1954, General Electric Company, Richland, Washington.

HW-33904, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-34412, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, December 31, 1954, General Electric Company,
Richland, Washington.

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1955, General Electric Company,
Richland, Washington.

HW-35628, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1955, General Electric Company,
Richland, Washington.

HW-36001, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, March 31, 1955, General Electric Company,
Richland, Washington.

HW-T3 6553, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1955, General Electric Company,
Richland, Washington.

HW-37 143, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 1955, General Electric Company, Richland,
Washington.

HW-3 8000, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1955, General Electric Company,
Richland, Washington.
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HW-3 8401, 195 5, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1955, General Electric Company,
Richland, Washington.

HW-3 8926, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, August 31, 1955, General Electric Company,
Richland, Washington.

HW-39216, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, September 30, 1955, General Electric Company,
Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, October 1955, General Electric Company,
Richland, Washington.

HW-40208, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, November 30, 1955, General Electric Company,
Richland, Washington.

HW-408 16, 195 5, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, December 31, 1955, General Electric Company,
Richland, Washington.

HW-41038, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.

HW-4 1812, 195 6, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1956, General Electric Company,
Richland, Washington.

HW-42394, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, March 31, 1956, General Electric Company,
Richland, Washington.

HW-42993, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1956, General Electric Company,
Richland, Washington.

HW-43490, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 31, 1956, General Electric Company,
Richland, Washington.
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HW-43 895, 195 6, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1956, General Electric Company,
Richland, Washington.

HW-44860, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1956,General Electric Company, Richland,
Washington.

HW-45 140, 195 6, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, Waste- Status Summary; Chemical Processing Department, Production
Operation - Chemical Processing Department, September 30, 1956, General Electric
Company, Richland, Washington.

HW-463 82, 1956, Waste- Status Summary; Chemical Processing Department , Planning and
Scheduling - Production Operation, October 1956, General Electric Company, Richland,
Washington.

HW-47052, 1956, Waste- Status Summary; Chemical Processing Department , Planning and
Scheduling Production Operation, November 30, 1956, General Electric Company,
Richland, Washington.

HW-47640, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.

HW-48 144, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, January.31, 1957, Hanford Atomic Products,
Richland, Washington.

HW-48846, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Op eration, February 195 7, Hanford Atomic Products
Operation, Richland, Washington.

HW-49523, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, March 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-50127, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, April 30, 195 7, Hanford Atomick Products Operation,
Richland, Washington.
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HW-50617, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, May 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HfW-5 1348, 195 7, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, June 30, 195 7, Hanford Atomic Products Operation,
Richland, Washington.

HW-51858, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, July 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-524 14, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, August 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-52932, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, September 30, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-535 73, 1957, Waste- Status Summary; Chemical Processing Department, October 1957,
Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, Waste- Status Summary; Chemical Processing Department, November 30,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-545 19, 195 8, Waste- Status Summary; Chemical Processing Department, December 31,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-54916, 1958, Waste- Status Summary; Chemical Processing Department, January 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55264, 1958, Waste- Status Summary; Chemical Processing Department, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55630, 1958, Waste- Status Summary; Chemical Processing Department, March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5 5997, 1958, Waste- Status Summary; Chemical Processing Department, April 30, 1958,
Hanford Atomic Products Operation, Richind, Washington.

HW-56357, 1958, Waste- Status Summary; Chemical Processing Departm ent, May 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5676l, 195 8, Waste- Status Summary; Chemical Processing Department, June 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.
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HW-57122, 1958, Waste- Satu Summary, Chemical Processing Department, July 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, Waste- Status Summary; Chemical Processing Department, August 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5771 1, 1958, Waste- Status Summary; Chemical Processing Department, September 30,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-58201, 1958, Waste- Status Summary; Chemical Processing Department, October 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 1958, Waste- Status Summary; Chemical Processing Department, November 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5883 1, 1959, Waste- Status Summary; Chemical Processing Department, December 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-59204, 1959, Waste- Status Summary; Chemical Processing Department, January 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-595 86, 1959, Waste- Status Summary; Chemical Processing Department, February 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summary; Chemical Processing Department, March 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6041 9, 1959, Waste- Status Summary; Chemical Processing Department, April 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60738, 1959, Waste- Status Summary; Chemical Pro cessing Department, May 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61 095, 1959, Waste- Status Summary; Chemical Processing Department, June 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61582, 1959, Waste- Status Summary; Chemical Processing D epartm ent, July 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61952, 1959, Waste- Status Summary; Chemical Processing Department, August 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6242 1, 1959, Waste- Status Summary; Chemical Processing Department, September 1959,
Hanford Atomic Products Operation, Richland, Washington.
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HW-62723, 195 9, Waste- Status Summary; Chemical Processing Department, October 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63 083, 1959, Waste- Status Summary, Chemical Processing Department, November 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63 559, 1960, Waste- Status Summary; Chemical Processing Department. December 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-63896, 1960, Chemical Processing Department - Waste Status Summary, January 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chemical Processing Department - Waste Status Summary, February 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-64810, 1960, Chemical Processing Department Waste Status Summary March 1-31, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chemical Processing Department - Waste Status Summary, April 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-65643, 1960, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richland, Washington.

HW-66 187, 1960Chemical Processing Department - Waste Status Summary, June 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66557, 1960, Chemical Processing Department - Waste Status Summary, July 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department - Waste Status Summary, August 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Department - Waste Status Summary, September 1960,
3. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department - Waste Status Summary, October 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-6829 1, 1961, Chemical Processing Department - Waste Status Summary, November 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 1961, Chemical Processing Department - Waste Status Summary, December 1960,
Hanford Atomic Products Operation, Richland, Washington.
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HW-7 1610, 196 1, Chemical Processing Department - Waste Status Summary, January - June
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Department - Waste Status Summary, July - December
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Processing Department - Waste Status SummaryPlanning and
Scheduling Production Operation, January - June 1962, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-76223, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July - December 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-78279, 1963, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, January - June 1963,Hanford Atomic Products
Operation, Richland, Washington.

HW-80379, 1964, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July - December 1963, Hanford Atomic Products
Operation, Richland, Washington.

HW-83 308, 1964, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, January - June 1964, Hanford Atomic Products
Operation, Richland, Washington.

HW-83 906-C-RD. 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports January 1957 through December 1958, General Electric Company,
Richland, Washington.

ISO-226, 1966, Chemical Processing Division - Waste Status Summary January 1, 1966 through
March 31, 1966, ISOCHEM INC., Richland, Washington.

ISO-404, 1966, Chemical Processing Division - Waste Status Summary April 1, 1966 through
June 30, 1966, ISOCHEM INC., Richland, Washington.

ISO-538, 1966, Chemical Processing Division - Waste Status Summary July 1, 1966 through
September 30, 1966, ISOCHEM INC., Richland, Washington.

ISO-674, 1967, Chemical Processing Division Waste Status Summary October 1, 1966 -
December 31, 1966, Operations Analysis Waste Management Section Contract AT
(45-1)-1851, Item G-9, ISOCHEM Inc., Richland, Washington.

ISO-806, 1967, Chemical Processing Division- Waste Status Summary January 1, 1967 Through
March 31, 1967, ISOCHEM INC., Richland, Washington.
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ISO-967, 1967, Chemical Processing Division- Waste Status Summary April 1, 1967 Through
June 30, 1967, ISOCHEM INC., Richland, Washington.

RL-SEP-260, 1965, Chemical Processing Department - Waste Status Summary, July 1, 1964
Through December 31, 1964, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-659, 1965, Chemical Processing Department - Waste Status Summary, January 1, 1965
Through June 30, 1965, Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-821, 1965, Chemical Processing Department - Waste Status Summary, July 1, 1965
Through September 30, 1965, Hanford Atomic Products Operation, Richland,
Washington.

RL-SEP-923, 1966, Chemical Processing Department - Waste Status Summary, October 1, 1965
Through December 31, 1965, Hanford Atomic Products Operation, Richland,
Washington.
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EXECUTIVE SUNMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tanks 241-B-110 and 241-B-i111. This review was conducted to
support decisions concerning disposition of the waste present in tanks 241-B-i 10 and
241 -B-il11.

These two tanks were operated for a number of years in a cascade along with tank 241-B-I 12.
Waste was transferred into tank 241 -B-lIb1 and when this tank was filled, waste overflowed
through an underground pipeline into tank 241 -B- 111. Similarly, when tank 241 -B-ill1 was
filled, waste overflowed through an underground pipeline into tank 24 1-B- 112. In 1947, piping
modifications were conducted which allowed waste to be transferred directly into any one of
these three tanks. The wastes transferred into tanks 241-B-i110, 24i-B-111i, and 241-B-i i2 are
summarized in Table ES-i. Tanks 241-B-1 O, 241-B-ill1, and 241-B-1i12 generally received
waste from operations conducted in the 221 -B Plant.

Tanks 241-B-i110, 241-B-ill, and 241-B-I112 received second decontamination cycle (2Q) waste
from spent nuclear fuel reprocessing (Bismuth Phosphate process) conducted in the 221-B Plant
from May 1945 through June 1952. Low-activity cell drainage (5-6) waste was also transferred
from B-Plant into these three tanks from June 1951 through June 1952. After cessation of the
Bismuth Phosphate process in June 1952, tanks 241-B-1 10, 241-B-ill1, and 241-B-i 12 received
wastes from cleanout of B-Plant from July 1952 through September 1954. The 2C, 5-6, and
equipment cleaning wastes were purposely precipitated in tanks 241 -B- 110 and 241 -B- 111 to
separate transuranic elements (primarily plutonium and americium), with supernatant cascading
into tank 241-B-I 12. The soluble fr-actions of these wastes were transferred from tank
241-B-i 12 to an underground crib.

Following the shutdown of B-Plant, tanks 241-B-i 10 and 241-B-ill1 received evaporator
bottoms from the 242-B Evaporator in April 1954. The evaporator bottoms waste was
subsequently transferred to other single-shell tanks as part of plans to reactivate B-Plant.
Reactivation of B-Plant for spent nuclear fuel reprocessing was conducted from October 1955
through March 1957. Equipment and process cells were flushed as part of these reactivation
activities. These flush solutions were routed to tanks 241-B-i 10, 241-B-ill1, and 241-B-I 12,
with the supernatant discharged from tank 241-B-I 12 to an underground crib. Plans to reactivate
B-Plant for spent fuel reprocessing were cancelled in March 1957 and the plant was idled.

B-Plant was then reactivated for separating fission products (e.g., strontium-90, rare earth
elements, and cesium- 137) from plutonium-uranium extraction (PUREX) high-level waste and
stored tank wastes. From September 1961 through June 1970, tanks 241-B-l10, 241-B-Ill, and
241 -B-i 12 received wastes from construction activities conducted at B-Plant, strontium and rare
earth (Sr/RE) elements separations, cell 23 evaporator bottoms, and cesium ion exchange
processing. Tank 241-B-i 12 also received from January 1973 through June 1974 evaporator
bottoms from the in-tank solidification unit that was operated in tank 241-BY-1 12.
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The Sr/RE waste, cell 23 evaporator bottoms, and cesium ion exchange process wastes were all
transferred from tanks 241-B-i 10 and 241-B-Ill to other single-shell tanks from 1965 through
March 1972. Following these transfers, tanks 241-B-1 10 and 241-B-1Ill contained principally
sludges formed from precipitation of the 2C waste and the Sr/RE waste, along with precipitated
salts from the B-Plant cesium ion exchange waste. Tank 241-B-i112 did not receive a measurable
quantity of 2C sludge based on the cascade operating mode and sludge level measurements, but
instead contains precipitated salts fr-om B-Plant cesium ion exchange waste and evaporator
bottoms from the in-tank solidification unit that was operated in tank 241 -BY- 112.

Table ES-i. Waste Ty=e Added to Tanks 241-B-110 241-B-Ill1 and 241-B-112.

5/1945- 8/1946 5/1945- 8/1946 5/1945-8/1946
2C (2 5/1948 -1/1949 511948- 1/1949 5/1948-1/1949

5/1950 - 5/1951 5/1950 -5/1951 5/1950 - 5/1951
2C + 5-6 6/1951 - 7/1952 6/1951-7/1952 6/1951 -7/1952

B-PantEqupment Cleaning Waste 7/1952 -9/1954 7/1952 - 9/19547/92-914
EB from 242-B Evaporator 4/1954 4/1954 in advertent addition of

_________ __________ some EB to this tank
B-Plant Reactivation for 4X Pogram 10/1955 - 4/1957 10/1955 -4/1957 Not added to tank
(cancelled in 3/1957)
B-Plant Construction for Sr/RE Process 9/1961 -12/1962 9/1961 -12/1962 9/1961 -12/1962

B-Plant Sr/RE Processing 8/1963 - 6/1966 8/1963 - 6/1966 8/1963 - 6/1966
B-Plant equipment flushing 7/1966 - I Q/1968 7/1966 - 10/1967 7/1966 - 10/1967
EB frm B-Plant Cell 23 evaporator 10/1968 10/1967 Not added to tank
B-Plant IX 3Q/1969 3Q/1969 - 2Q/1970 3Q/1969 -2Q/1970

EB from ITS INot added to tank INot added totank 1/1973 - 6/1974

Notes:
SWaste Type Definitions:

20: Second decontamination cycle waste from B-Plant Bismuth Phosphate process
5-6: B-Plant low activity cell drainage
EB: Evaporator bottoms
ITS: In-Tank Solidification unit installed in tank 241-BY-i 12
IX: waste from B-Plant cesium ion exchange process
Q: calendar year quarter
Sr/RE: Strontium / Rare Earths

(2) 2C waste routed to tanks 241-B-104, 241-B-lOS, and 241-B-106 during period when tanks 241-B-lI10,
241-B-Ill1, and 241-B-1 12 were filled.
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1.0 INTRODUCTION

The origin of the wastes in tanks 241-B-110, 241-B-111, and 241-B-112 is important in
determining the disposition of these wastes and the waste storage tanks. Section 2.0 discusses
the origin of waste transferred into and removed from single-shell tanks 241-B-1 1, 241 -B-l 11,
and 241-B-i 12. Section 3.0 provides a description of the different types of wastes that were
generated at the Hanford Site chemical processing plants and transferred to the underground
storage tanks 241-B-I110, 241-B-ill, and 241-B-1 12. Section 4.0 provides a discussion on the
radionuclide analyses of the wastes in tanks 241-B-i110, 241-B-ill, and 241-B-i112. Section 5.0
summarizes the waste types that were transferred into tanks 241 -B- 10, 24 1-B-Ill1, and
241-B-i 12.

2.0 WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANKS 241-B1-110,
241-B1-ill, AND 241-B-112

This section provides a brief description of 24 1-B-i 10, 241-B-l 11, and 241-B-1 12 and
summarizes waste transfers into and waste removal from these tanks. In order to determine the
origins of the wastes presently stored in tanks 241-B-i 10, 241-B-ill1, and 241-B-112, publicly
available reports for the Hanford Site were reviewed. With the exception of the waste status
summary reports, all reports cited in this section are available electronically from the Hanford
Declassified Document Retrieval System at hMt://www2.hanford.pov/declass/ or the
U.S. Department of Energy (DOE) Infornation Bridge at ho:/ww.osti~jgo/bridize. The
waste status summary reports are available only as photocopies from Hanford Site Central Files
organization.

2.1 DESCRIPTION OF TANKS 241-B1-110, 241-B-ill, AND 241-B1-112

Single-shell tanks 241-B-I 10, 241-B-i 11, and 241-B-i 12 were originally constructed in 1944 as
part of the Manhattan Project (HW- 10475-C, chapter IX) and are three of the twelve, 1 00-series
tanks in 241 -B Tank Farm. The 1 00-series tanks are seventy-five-foot diameter underground
tanks made of reinforced concrete with a steel liner on the bottom and sides. The steel liner
extends to a height of nineteen feet. Each 100-series tank has a design capacity of
530,000 gallons at a liquid depth of sixteen-feet and eight-inches. The 241-B Tank Farm also
includes four 200-series tanks that are of similar construction as the 100-series tanks, but are
only twenty-foot diameter and each have a capacity of 55,000-gallons.

Tanks 241-B-I 10 and 241 -B-Ill1, along with tank 241-B-i 12, were connected together via
underground piping to allow waste to cascade from the lead tank into the subsequent two tanks,
as depicted in Figure 1. As discussed in subsequent sections, waste was discharged from these
tanks through an underground pipeline to a crib for a number of years. In addition to the
overflow piping, each tank is equipped with four, 3-inch diameter stainless steel inlet pipes.
Originally, only the inlet pipes from tank 241 -B- I 10 were connected to diversion box
241 -B- 153, with the inlet pipes for the other tanks blanked off close to each tank (HW-1I0475-C,
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page 907 -908). However, in 1947, piping modifications were conducted to allow the direct
transfer of waste from diversion box 241-B-153 to any of these three tanks (H-2 -579 and
HAN-45764, page 39).

The overflow pipe for tanks 241 -B- I 10 and 24 1-B-Ill1 is at an elevation that results in
seventeen-feet of waste (-540,530 gallons) being retained in each tank. The overflow pipeline
from tank 241 -B-I 12 is at an elevation that results in eighteen-feet of waste (-573,530 gallons)
being retained in this tank (HW-27035).

Figure 1. Tanks 241-B-110, 241B-111 and 241-B-112 Waste Tank Cascade System

10
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2.2 WASTE TRANSFERS FOR TANKS 241 -B-lb1, 241-B-ill1, AND 24l1-B-1i12

Tanks 24 1-B- 10, 241 -B-Ill1, and 24 1-B- 112 were operated as a cascade from May 1945
through June 1956. Piping modifications made in 1947 also allowed waste to be transferred
directly into any of these three tanks. The design of the tank cascade system as shown in Figure
1 resulted in tanks 241-B-lb1 and 241-B-ill1 being constantly filled with waste that then
cascaded into tank 241-B-i 12. From February 1948 through July 1953 (HW-33591, page 9),
supernatant was periodically transferred from tank 241 -B- 112 to an underground crib, number
241-B-3. Crib number 241-B-3 was later re-numbered to crib 216-B-8 (HW-55 176, Part VI,
page 4). From December 1954 through October 1955, supernatant was periodically transferred
from tank 24 1-B- 112 to underground cribs number 241 -B-i1 and 241 -B-2 (HW-44784, page 27).
Crib numbers 241-B-i and 241-B-2 were later renumbered to cribs 216-B-7a and 216-B-Th
(HW-55 176, Part VI, page 4). After October 1955, tank 241-B-I 12 no longer discharged
supernatant to an underground crib.

The volume and radioactive content (plutonium, gross beta, and uranium) of waste discharged
from these tanks to underground cribs is summarized in references HW-17088, HW-20583,
HW-25301, HW-28 121, HW-33591, HW-38562, and HW-44784. Appendix A provides a
tabular listing of the volume of solids and total waste present in tanks 241 -B-l1, 241 -B-ill1,
and 241-B-i 12 from January 1945 through September 1976. All three tanks were removed from
service in the 1970's and are assumed to have leaked waste to the surrounding soil.

The following sections describe in chronological order the waste types that were transferred into
tanks 241-B-i 10, 241-B-Ill1, and 241-B-i 12 along with the disposition of these wastes.

2.2.1 Second Decontamilnation Cycle (2C) Waste

The 241 -B Tank Farm was originally constructed to receive waste from the 221 -B Bismuth
Phosphate plant (see Section 3.0). Tanks 241-B-I110, 241-B-ill, and 241-B-1 12 were operated
as a cascade, with second decontamination cycle (designated as 2C) waste from the
221-B building being received into tank 241-B-i 10. Irradiated fuel was first processed in
22 1-B Plant beginning on April 13, 1945 (HW-7-1649-DEL, page 2 1) and 2C waste was
reported as beginning to fill tank 241 -B-i 10 in May 1945 (HW-7-1793-DEL, page 22).

Tanks 241-B-l 10, 241-B-Ill, and 241-B-112 continued to receive 2C waste through August 15,
1946, at which time these tanks were reported as being filled and 2C waste was diverted to tanks
241-B-104, 241-B-lOS, and 241-B-106 (HA-N-45800-DEL, page 73 and HW-7-4739-DEL,
page 21). While tanks 241-B-1 10, 241-B-ill1, and 241-B-I 12 remained filled with 2C waste,
tanks 241i-B- 104, 241 -B-lO05, and 241i-13-106 continued to receive 2C waste from irradiated fuel
reprocessing activities conducted at the 221-B Plant.
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Plans were initiated in October 1946 to dispose of the 2C supemnatant contained in these tanks to
an underground crib (HW-7-5362-DEL, page 27). A new underground crib (designated as
241-B-3) was constructed in 1947. Tank 241-B-i 10 would be used to settle solids that formed in
the 2C waste, with the supernatant cascading by gravity flow into tank 24 1-B-ill1 and then into
tank 241-B-i 12. The clarified 2C supernatant would be jetted from tank 241-B-i 12 to the
underground crib. Crib disposal of the clarified 2C supernatant was authorized on an
experimental basis (HW-10321). Approximately 39,000-gallons of 2C waste contained in tank
241-B-i 12 was jetted to this underground crib in February 1948 (HW-9191-DEL, page 28), but
had to be stopped when liquid entered the test shaft adjacent to the crib via connecting lateral
pipes. This situation was corrected by sealing the lateral pipes that penetrated into the crib
(HAN-45807-DEL, page 29).

Following extensive sampling of the soil beneath the crib (HW-9595-DEL, page 30), crib
disposal of additional 2C supernatant from tank 241-B-i 12 was resumed in March 1948. By the
end of April 1948, a total of 314,000-gallons of supernatant were discharged from tank 241-B-
112 to crib 241 -B-3 (HW-9922-DEL, page 31). All of the 2C supernatant was emptied from
tank 241-B-I 12 on May 13, 1948 (HW-10166-DEL, page 31). Further disposal of 2C
supernatant to the crib was halted while extensive soil samples were collected and analyzed to
determine the movement of radioactivity in the soil.

The 22 1-B, Plant continued to discharge 2C waste to tanks 241-B-104, 241 -B-1 05, and
241 -B-I 06 from August 1946 through May 14, 1948, at which time this cascade of three
single-shell tanks was reported as being filled (HW-10 166-DEL, page 31). Beginning on
May 14, 1948, the 2C waste from the 221-B Plant was again collected in the cascade of tanks
241-B-I 10, 241-B-1ill, and 241-B-i 12, while efforts were conducted to remove the 2C
supernatant from the cascade of tanks 241 -B- 104, 241-B3-l105, and 241 -B- 106.

Approximately 314,000-gallons of the 2C waste present in tank 241 -13-104 were jetted to crib
241 -B-3 from July through August 2, 1948 (HW-1I0714-DEL, page 32 and HW- 10993-DEL,
page 35). Disposal of the 2C waste from tank 241-B-104 had to be halted when personnel
determined that 2C sludge was also being jetted along with the supernatant to the crib, causing
restricted flow from the crib. In September 1948, jetting of the 2C supernatant present in tank
241 -B3-105 to crib 241 -B-3 was initiated (1W- I 1226-DEL, page 32). However, the flow of
supernatant front the crib was observed to be restricted. Personnel discharged several batches of
I 0-wt%/ nitric acid solution to crib 241 -B-3 in an attempt to dissolve the solids that were thought
to be causing the restricted flow of supernatant from the crib to the soil. However, these acid
flushes did not improve the discharge rate of liquid from the crib to the soil. Crib disposal of the
2C supernatant from tank 241 -B-I 05 was completed on December 8, 1948, with a total of
522,800-gallons of waste discharged from this tank into the crib (HW-12086-DEL, page 37).
Disposal of the 2C supernatant present in tank 241-13-106 to crib 24 1-B-3 was initiated on
December 14, 1948 (HW-12086-DEL, page 37) and completed during February 1949, with
531,250-gallons of waste discharged to the crib (HW-12666-DEL, page 34).

The cascade of tanks 241-B-i 10, 241-B-ill1, and 241-B-I 12 was again reported as being filled
with 2C waste in January 1949 (HW-12391-DEL, page 39). With these tanks filled, 2C waste
was again routed from the 221-B Plant into the cascade of tanks 241-B-104, 241-B-lOS, and
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241-B-106. These tanks received 2C waste from February 1949 through April 1950
(HW-17660-DEL, page 46). Disposal of 2C supernatant from tanks 241-B-104, 241-B-105, and
241-B-106 to crib 241-B-3 was conducted from April 1950 (HW-17660-DEL, page 46) through
June 1950 (HW-18221-DEL, page 43).

Disposal of 2C supernatant from tank 241-B-I 12 to crib 241-B-3 was initiated in December 1949
(HW-15550-DEL, page 42) and completed in February 1950, with a total of 497,000-gallons of
supernatant disposed (HW-17056-DEL, page 44). Disposal of 2C supernatant from tank
241-B-i 10 to crib 241-B-3 was initiated in April 1950 (HW-17660-DEL, page 46) and
completed in May 1950 (HW-17971-DEL, page 44).

The cascade of tanks 241-B-i 10, 241-B-ill1, and 241-B-1 12 was again reported as receiving 2C
waste from the 221-B Plant in May 1950 (HW-1797 1-DEL, page 44). Disposal of 2C
supernatant from tank 241 -B- 112 to crib 241 -B-3 was resumed in October 195 0
(HW-19325-DEL, page 49). The 2C waste formed solids, which tended to settle primarily in
tank 241-B-i 10. Some 2C solids also formed in tank 241-B-ill1. The 2C supernatant
overflowed by gravity from tank 241-B-1 10 into tank 241-B-Ill1 and then into tank 241-B-112.
The clarified 2C supernatant was periodically jetted from tank 241 -B-i 12 to the crib through
April 1951 (HW-20991 -DEL, page 5 1). Modification to the discharge from tank 241-B-i112 was
conducted in May and June 1951 to allow the clarified 2C supernatant to overflow from tank
241-B-i112 into the crib (H-2-1984 and HW-21506-DEL, page 56). As discussed in the next
section, the cascade began to receive a combined waste stream.

2.2.2 2C Waste Combined with Cell Drainage (5-6) Waste

Beginning in June 195 1, the neutralized, cell drainage waste from the 221 -B Plant (designated as
5-6 waste) was combined with the 2C waste in the cascade of tanks 241 -B- 10, 241 -B-ill1, and
241-B-i 12 (H-2-1991 and HW-21506-DEL, page 56). Tank 5-6 in the 221-B Plant was used to
collect low-activity drainage from the process cells. The radionuclide content of cell drainage
waste depended on the frequency of leaks that developed in the 22 1-B Plant process equipment.
High-activity cell drainage waste was collected in tank 5-9 and either reworked or transferred to
single-shell tank 241-B-107 (see Section 3.1.1).

The low-activity cell drainage was transferred to the cascade of tanks 241 -B- 110, 241 -B-l I 1,
and 241 -B- 12 so "... that the major portion of the suspended plutonium carrying solids will
settle out while the waste solution combines and cascades concurrently with the second
decontamination cycle waste prior to underground cribbing by constant overflow"
(HW-2 1506-DEL, page 56). The combined 2C waste and cell drainage waste from tank 5-6
were transferred to the cascade of tanks 241-B-l10, 241-B-ill1, and 241-B-1 12. All three tanks
were essentially filled with waste to the overflow pipeline. Solids settled by gravity in each tank
of the cascade. Supernatant overflowed.from tank 241-B-1O to tank 241-B-Ill1, which then
overflowed to tank 24 1-B- 112. Supernatant overflowed from tank 241 -B- 112 to the crib. The
combined disposal of low-activity cell drainage waste and 2C waste to the cascade of tanks 241-
B- 10, 241 -B-Ill1, and 241 -B- 112 continued until July 1952 (HW-2 5227-DEL, pages Ed-S and
Ed-6), after which the 22 1-B Plant stopped processing irradiated fuel.
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2.2.3 221-B Equipment Cleaning Waste

Beginning in July 1952, cleanout of B-Plant and the 224-B Concentration building was initiated,
with the irradiated nuclear fuel dissolver heels removed from equipment in the 221 -B building
(HW-25227-DEL, pages Ed-i and Ed-6). The process equipment in B-Plant was flushed with
nitric acid solution from July 1952 through September 1952 to remove plutonium. The
recovered plutonium solutions were processed through the normal bismuth phosphate flowsheet
(HW-25227-DEL page Ed- I and Ed-6, HW-25533-DEL, pages Ed-I and Ed-6, HW-25781 -DEL,
page Ed-i, and HW-26047-DEL, pages Ed-i and Ed-5). Plutonium solutions derived from
equipment cleanout activities in the 221 -B building were processed in the 224-B Concentration
building to recover the plutonium, with the 2C waste transferred to the cascade of tanks
241 -B-l1, 241 -B-ill1, and 241 -B-1 12 (IIW-27838 and HW-27839).

Additional cleaning of the internal surfaces of piping and equipment in 22 1-B and
224-B buildings was conducted using various chemical solutions and water, as described in
HW-27774. This cleaning occurred from October 1952 through March 1953.

Flushes of metal waste, first decontamination cycle, and second decontamination cycle
equipment were transferred to the cascade of tanks 241-B-i 10, 241 -B-ill1, and 241 -B-i 12, as
documented in waste status summary reports for the 200 Area tanks farms for this period
(HW-27840, HW-27841, HW-27842, and FTW-27775).

Flushing of the B-Plant building cells and wetting of process equipment with water was
conducted in April 1953 through June 1, 1953 (HW-27932-DEL, page Ed-5; HW-28267-DEL,
page Ed-5; and HW-28576-DEL, page Ed-5). These flush solutions were transferred to the
cascade of tanks 241 -B- 110, 241 -B-ill1, and 241 -B- 112, as documented in waste status
sumnmary reports for the 200 Area tanks farms for this period (HW-28043, HW-28377, and
IIW-287 12). Flushing of the 221-B Plant cells and wetting of equipment was halted in July 1953
(HW-33591, page 9). These tanks again received flush solutions from the 221-B Plant in
March 1954 (HW-3 1374, page 4) through September 1954 (IIW-33396, page 4).

2.2.4 242-B Evaporator Bottoms Receipt into Tanks 241-B-110 and 241-B-Ill

In December 1953, approximately 105,000-gallons of supernatant were transferred from tanik
24 1 -B- 110 to tank 241 -C- Ill (HW-30498, page 4). In February 1954 (HW-31 126, page 4) and
again in April 1954 (HW-3181 1, page 4 and HW-36979B, page 70), the supernatant present in
tanks 241-B-1 10 and 241-B-1Ill was transferred to tank 241-B-1 12 and disposed to the crib.
These transfers were made to prepare tanks 241 -B- 110 and 241 -B-ill1 for receipt of
concentrated waste from the 242-B Evaporator.

The 242-B Evaporator processed first decontamination cycle (I C) supernatant that was
neutralized with coating removal waste to reduce the volume of waste stored in the single-shell
tanks. Evaporator bottoms from the 242-B Evaporator were transferred into tank 241-B3-lO5 and
then transferred to tankcs24l1-B-1 10 and 241 -B- 111 in April 1954 (HW-3181 1, page 4). Tank
241 -B-l10 received an estimated 155,000-gallons of evaporator bottoms which was mixed with
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22 1-B Plant flush solution and stored atop of the approximately 243,000-gallons of 2C sludge in
this tank. Tank 241-B-ill received an estimated 335,000-gallons of evaporator bottoms which
was mixed with 221-B Plant flush solution and stored atop of the approximately 161,000-gallons
of 2C sludge in this tank.

In March 1955, approximately 182,000-gallons of supernatant (mixture of evaporator bottoms
and 221-B Plant flush solution) were transferred from tank 241-B-i 10 into tanks 241-B-107 and
241-B-108 (}IW-36001, page 4). An estimated 348,000-gallons of sludge remained in tank
24 1-B-i 10, with no supernatant. This sludge volume measurement implies that 105,000-gallons
of evaporator bottoms precipitated atop of the 243,000-gallons of 2C waste present in tank
241-B-i110.

In July 195 5, approximately 28 1,000-gallons of supernatant (mixture of evaporator bottoms and
221-B Plant flush solution) were transferred from tank 241-B-illI into tank 241-B-108
(HW-38401, page 4). An estimated 249,000-gallons of sludge remained in tank 241-B-ill, with
no supernatant. This sludge volume measurement implies that 88,000-gallons of evaporator
bottoms precipitated atop of the 161,000-gallons of 2C waste present in tank 241-B-ill1.

2.2.5 Waste from Preparations to Re-Activate 221-B Plant

In 1955, a program (4X Program) was initiated to operate all four of the chemical separation
facilities (i.e. 221 -B, 221 -T, 202-S Reduction-Oxidation [REDOX], and 202-A
Plutonium-Uranium Extraction [PUREX) Plants) for reprocessing irradiated nuclear fuel
(HW-35825). The 221-B Plant was to be re-activated as part of this program and maintained in
standby status in case the other chemical separation facilities failed to meet production goals.

Flushing of process cells and equipment within the 221-B Plant was again conducted from
October 1955 (HW-39850, page 4) through April 1957 (HW-50127, page 4), with the waste
solutions routed to tanks 241-B-I 10 and 241-B-Ill1. Tanks 241-B3-i110 and 241-B-ill received
a total of approximately 187,000-gallons and 105,000-gallons of flush solutions, respectively.
The 4X Program was cancelled in March 1957 and the 221-B Plant was placed in lay-away
status (DDTS-Generated-491, "Lay-Away of the Bismuth Phosphate - TBP Plants and the Metal
Waste Removal Facilities").

These flush solutions apparently dissolved the evaporator bottoms precipitates that were present
in tanks 241-B-i110 and 241-B-ill. In January 1957, the measured volumes of solids present in
tanks 24 1-B- 110 and 241 -B- 111 were 243,000-gallons and 16 1,000-gallons, respectively
(HW-48 144, page 4). Before receipt of the 221 -B Plant flush solutions, the volume of solids
present in tank 241 -B- I 10 was 348,000-gallons, of which 243,000-gallons was previously
reported as being 2C sludge (see Section 2.2.4). Before receipt of the 221-B Plant flush
solutions, the volume of solids present in tank 241 -B- Ill was 249,000-gallons, of which
161,000-gallons was previously reported as being 20 sludge (see Section 2.2.4). Therefore, it is
surmised that only 2C sludge comprised the solids present in tanks 241-B-lb1 and 241-B-ill1 in
January 1957.
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2.2.6 -Cesium and Strontium Scavenging of Supernatant

In October 1956, the waste in tank 241 -B- 112 was noted as being contaminated with evaporator
bottoms (HW-463 82, page 4). Evaporator bottoms were likely inadvertently transferred into
tank 24 1-B-I 12 through the overflow line from tank 241-B-1Ill during the period of time that
tank 24 1-B-Ill1 was used to store evaporator bottoms (see section 2.2.4).

In October 1957, the approximately 495,000-gallons of the supernatant present in tank
241 -B- 112 was transferred to tank 24 1-C-l10 (HW-53 573, page 4) for precipitation of
strontium-90 and cesium-137 as part of the in-tank scavenging program for these radionuclides
(HW-38955-REV). The remaining waste present in tank 241-B-I 12 was approximately
43,000-gallons of sludge.

The 241-B-1 12 supernatant was transferred from tank 241-C-101 to the 241-CR Vault. In the
241 -CR Vault, the supernatant was adjusted to pH 9.3 ± 0.7 by addition of nitric acid solution
and then reacted with sodium ferrocyanide and nickel sulfate to precipitate strontium and cesium.
The precipitate slurry was transferred to either tank 24 1-C- 109 or 241 -C- 112 for settling of the
nickel ferrocyanide precipitate, which contained the stroritium-90 and cesium- 137 radionuclides.
After settling of the precipitate, the supernatant was pumped from tanks 241-C-109 and
241-C-I 12 to the 216-BC trenches for disposal (HW-48518, page 19).

As discussed in Section 2.2.4, the evaporator bottoms that were stored in tanks 241 -B- 10 and
241-B3-Ill were transferred to tanks 241-B-107 and 241 -B-I108 and stored with the IC sludge
(see Section 3. 1) present in these tanks. The in-tank scavenging program also processed the
supernatant stored in tanks 241-B-107 and 241-B-108 in September 1957 (HW-52932, page 4
and HW-83906-C-RD, page 80) in a manner similar to that described above for the tank
24 1-B- 112 supernatant.

2.2.7 221-B Plant Strontium and Rare Earth Processing Waste

From May 1957 through June 1961, tanks 241-B-i 10, 241-B-Ill1, and 241-B-I 12 did not receive
any waste solutions. The 221-B Plant was in lay-away status, and no waste solutions were
transferred to the single-shell tanks.

On September 18, 1961 (HW-71187-DEL, page F-2), renovation of cells 5 through 12 within the
22 1-B Plant canyon was initiated to use these cells for separating strontium and rare earths from
a mixed fission product solution (HW-6901 1). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL, page B-2). These
construction activities resulted in the transfer of 81,000-gallons of equipment and facility flush
solutions to the cascade of tanks 241-B-I 10, 241-B-Ill1, and 241-B-i 12 from September 1961
(HIW-72625, page 5) through December 1962 (HW-76223, page 4). Between January 1963 and
June 1963, the supernatant present in tanks 24 1-B-I 10 and 241-B3-Ill was pumped into tank
241 -B- 112 in preparation for receipt of waste from B-Plant.

16



*RiPIF'6015 Rev. 0

In August 1963, B-Plant began processing a strontiuni-90 and rare earths fission product (i.e.
cerium-144 and promethium-147) solution that had been separated firom a high-level waste
solution within the PUREX facility (see Section 3.2.2). The strontium and rare earths solution
was separated into two solutions, one solution containing strontium-90 and the other solution
containing the rare earth fission products. The waste generated from the processing of the
strontium and rare earths solutions in B-Plant was transferred into tank 241 -B- IO1 and then
pumped to either tank 241-B-ill1 or 241-B-i 12 (HW-80379, page 4). The strontium and rare
earths waste transferred into these tanks contained precipitated metals (e.g., lead) and
radionuclides (e.g., strontium-90) as well as soluble salts.

Waste transfers were periodically made in 1965 from tank 24 1-B- 112 to single-shell tank
241-AX-101 in order to provide space in tanks 241-B-i 10, 241-B-ill1, and 241-B-I 12 to receive
B-Plant waste solutions (RL-SEP-659, page 4, RL-SEP-821, page 4, and RL-SEP-923, page 4).
Processing of strontium and rare earth solutions within B-Plant continued until June 1966 when
processing activities within B-Plant were halted for construction activities (HAN-95 1 05-DEL,
page 15). From July 1966 (HAN-95284-DEL, page 13) through October 1967
(HAN-989 18-DEL, page AIII-2), equipment within the 221 -B Plant was flushed and replaced
with new equipment for separating cesium and strontium from high-level wastes. The equipment
flush solutions were also routed to tanks 241 -B- 10, 241 -B-Ill1, and 24 1-B- 112.

2.2.8 221-B Plant Cell 23 Evaporator Bottoms Waste

Supernatant was transferred from tanks 241-B-I 10 and 241-B-1Ill into tank 241-B-i 12 in the
fourth quarter (October 1 through December 3 1) of calendar year 1967 (ARII-326, page 5). On
October 31, 1967, supernatant was transferred from tank 241-B-I 12 to the Cell 23 evaporator in
B-Plant for concentration (HAN-989 18-DEL, page AIII-3, ARII-326, page 5, and ISO-65 1-RD,
page 300). The supernatant was concentrated and returned to tank 241-B-ill
(HAN-99196-DEL, page AIII-3, HAN-99396-DEL, page AIII-3, ARH-326, page 5, and
ISO-65 1 -RD, page 300).

In the first quarter of calendar year 1968, the supernatant in tank 24 1-B-1 1 was transferred to
tank 241 -B-1 12 for concentration in the Cell 23 evaporator in B-Plant (ARH-534, page 5). The
supernatant was concentrated and returned to tank 241-B-1l10 (HAN-99196-DEL, page AIII-3,
HAN-99396-DEL, page AII-3, and ARI{-534, page 5).

The Cell 23 evaporator within B-Plant continued to be operated from January 1968 through
February 2, 1968 to concentrate supernatant that was contained in tank 24 1-BX- 102
(HAN-99604-DEL, page AMf-3 and ARH-534, page 6), with the concentrated supernatant
returned to tanks 241 -BX-l Oland 241-BX-1 04 (ARH-534, page 6). After February 2, 1968, the
Cell 23 evaporator concentrated waste from the cesium ion exchange process conducted in
B-Plant (see Section 3.2.3).
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2.2.9 221-B Plant Cesium Ion Exchange Process Waste

Supernatant was again transferred from tanks 241-B-1 10 and 241-B-1Ill to tank 241-B-i 12, then
to tank 241 -B- 103 in the second and third quarters of calendar years 1969 (ARH- 1200 B, page 5
and ARH-1200 C, page 5). These transfers were conducted to prepare tanks 241 -B-110 and
241 -B-I 111 to receive waste from cesium ion exchange process conducted at B-Plant (see
Section 3.2.3). The quantities of B-Plant cesium ion exchange waste transferred into tanks
241-B-1 10 and 241-B-1Ill are summarized in Table 1. The specific batches of cesium ion
exchange waste and estimated cesium-137 content are surmmarized in Appendix A, Table A-2

Tanks 241 -B- I 10 received 199,000-gallons of waste from the B-Plant cesium ion exchange
process from July through September 1969 (ARH-1200 C, page 5). Tank 241-B-ill1 received
214,000-gallons of waste from the B-Plant cesium ion exchange process from July through
September 1969 (ARH-1200 C, page 5). Tank 241-BX-104 also received 61 1,000-gallons of
waste from the B-Plant cesium ion exchange process from July through September 1969
(ARH-1200 C, page 6).

B-Plant process records indicate that thirty cesium ion exchange batches were conducted from
July 1, 1969 through September 3 0, 1969 (ARH-N-82, page 146). These thirty ion exchange
batches contained approximately 14.8 million curies of cesium-137 (See Appendix A,
Table A-2). B-Plant process records indicate that the amount of cesiuxn-137 separated from
these thirty ion exchange batches was 15.9 million curies of cesium-137, with 0.27 million curies
of cesium-1 37 (1.8% of the cesium-1 37 in the feed) sent to the single-shell tanks (ARH-N-82,
pages 146 and 147). The discrepancy in the amounts of cesium- 137 in the feed to the ion
exchange process and the product is thought to be related to the sampling and analyses system
accuracy.

Tank 241-B-1Ill continued to receive waste firomn the cesium ion exchange process operating
within B-Plant from October 1969 through June 1970 (ARH- 1200 D, page 5, ARH- 1666 A,
page 5 and ARH- 1666 B, page 5). No other tanks received B-Plant cesium ion exchange waste
during this period. The supernatant in tank 241 -B-Ill1 was periodically transferred to other
single-shell tanks (241 -B- 103, 241 -B- 108, 241 -B- 109, 24 1-B- 112, and 241 -BY-i 112) while tank
241 -B3- 11 was receiving B-Plant cesium ion exchange waste.

B-Plant process records indicate that forty-four cesium ion exchange batches were conducted
from October 1, 1969 through June 30, 1970 (ARH-N-82, page 146 through 149). These ion
exchange batches contained approximately 22.8 million curies of cesium- 13 7 (See Appendix A,
Table A-2). B-Plant process records indicate that the amount of cesiumn-i 137 separated from
these forty-four ion exchange batches was 23.2 million curies of cesium- 137, with 0.60 million
curies of cesium-137 (2.6 percent of the cesiumn-137 in the feed) sent to the single-shell tank
241 -B-Ill1 (ARII-N-82, pages 146 through 149). The discrepancy in the amounts of cesium- 13 7
in the feed to the ion exchange process and the product is thought to be related to the sampling
and analyses system accuracy.
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Table 1. Volume of B-Plant Cesium Ion Exchange Waste
Transferred to Tanks 241-B-10 and 241-W-ll .

1969 July through September ARH- 1200 C 5 190-glos214,000-gallons
October tbroug December ARH 1200 D 5 None 1, 119,000-gaIons

1970 January through March ARH 1666 A7 5 None 276,000-gallons
Apri1 throug June ARH 1666 B 5 None 265,000-Raions

2.2.10 Removal of Pumpable Liquids from Tanks 241-B-110 and 241-B-ill

From July 1970 through June 1971, no waste was added or removed from tanks 241-B-110,
241-B-ill1, or 241-B-i 12 (ARH-1666 C, page 5, ARH-i666 D, page 5, ARH-2074 A, page 5,
and ARH-2074 B, page 5).

Between July and September 1971, 223,000-gallons of supernatant was transferred from tank
241 -B-i 10 to tank 241 -B-1 02 (ARH-2074 C, page 5), from tank 241 -B-102 to tank 241i-TX-101,
then to tank 241 -TX- 118 (AR2H-2074 D, page 5), and eventually processing in the
242-T Evaporator (ARH-2074 D, page 8). An estimated 2,000-gallons of supernatant remained
in tank 241-B-1 10 at the end of September 1971.

Tank 241 -B-I 10 received periodic transfers of flush water from July 1972 through March 1973,
with the flush water transferred to tank 241-13-102 (AR-H-2456 C, page 4, ARH-2456 D, page 4,
and ARH-2794 A, page 4). In October 1973, tank 241-B-i 10 was identified as potentially
leaking, but no information on the nature of the leak was provided (ARH-2974 D, page 4).. From
April 1974 (ARH-CD-1 33 B, page 4) through April 30, 1978 (60410-78-092), liquid was
pumped f-rm tank 241-B-i 10 into tank 241-B-102 to minimize the potential for additional waste
leakage.

Between January and March 1972, 239,000-gallons of supernatant was transferred from tank
241-B-Ill1 to tank 241 -B-103 (ARH-2456 A, page 4), from tank 241 -B-1 03 to tank 241 -TX-10 1
(ARH-2456 A, page 5), then to tank 241-TX-1 18 -anid eventually processing in the
242-T Evaporator (ARH-2456 A, page 7). Tank 241-B-li 1 was estimated to contain no
supernatant at the end of March 1972.

Between October and December 1971, 490,000-,gallons of supernatant was transferred from tank
241-B-1 12 to tank 241-B-103 (ARH-2074 D, page 5), from tank 241-8-103 to tank 241-TX-101
(ARH-2074 D, page 5), then to tank 241-TX-1 18 and eventually processing in the
242-T Evaporator (ARH-2074 D, page 8). An estimated 50,000-gallons of supernatant remained
in tank 241 -B- 112 at the end of December 1971. Tank 241 -8-1 12 was subsequently used from
January 1973 (ARH-2794 A, page 4) through June 1974 (ARH-CD-133 B, page 4) to receive
evaporator bottoms from the in-tank solidification unit (heat exchanger used to evaporate waste)
that was installed in tank 241 -BY- 112.
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2.2.11 Comparison with Other Reports

Waste t-rnsfers; into and waste removals from tanks 241-B3-110 and 241 -B-ill1 were summarized
in A History of the 200 Area Tank Farms (WHC-MR-0132), Supporting Document for the
Historical Tank Content Estimate for B-Tank Farm (WHC-SD-WM-ER-3 10), and Waste Status
and Transaction Record Summary (WSTRS) Rev. 4 (LA-UJR-97-3 1). In general, the
information cited in Sections 2.2.1 through 2.2. 10 is in agreement with these previous reports.

These previous reports accurately state the volume of waste transferred into and removed from
tanks 24 1-B- 110 and 241 -B-Ill1, as well as the volume of solids and total waste stored in each
tank. However, there are two discrepancies between the information reported in these previous
reports and this report.

These previous reports indicate that only 2C waste was transferred into the cascade of tanks
241-B-i 10, 241-B-ll, and 241-B-1 12 from February 1945 through June 1952. As discussed in
Section 2.2.2, these tanks received low-activity cell drainage from tank 5-6 in B-Plant combined
with 2C waste from June 1951 through July 1952 (see Section 2.2.2). Furthermore,
WHC-MvR-01 32 erroneously reports that tanks 241-B-i 10, 241 -B-Ill1, and 24 1-B-1 12 received
low-activity cell drainage waste (5-6 waste), 1C, and 2C waste from July 1952 through
September 1954, which in reality these tanks received flush water and waste from equipment
cleaning in B-Plant from July 1952 through September 1954 (see Section 2.2.3).
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3.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development, and waste
management activities conducted at the Hanford Site starting in 1944. These irradiated nuclear
fuel reprocessing, research and development, and waste management activities conducted in the
processing plants are discussed further in the DOE/RL-97-02, National Register ofHistoric
Places Multiple Property Document Form - Historic, Archaeological and Traditional Cultural
Properties of the Hanford Site, Washington Februar'y 1997.

It has been established in Section 2.0 that second decontamination cycle (2C) wastes and tank
5-6 cell drainage wastes from the 221-B Bismuth Phosphate plant were transferred into tanks
241 -B- 110, 241 -B-ill1, and 241 -B-i 12. Additionally, these tanks received evaporator bottoms
from the evaporator in cell 23 of the 22 1-B Plant and waste from fission product processing
conducted in the 221-B Plant. The following sections provide a discussion of the wastes
originating from these operations.

3.1 B AND T BISMUTH PHOSPHATE PROCESS PLANTS

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from irradiated
nuclear fuel using the bismuth phosphate process. Figure 2 shows a sumimary of the
221 -BIT Plant bismuth phosphate process, which is referred to throughout this discussion.

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(HW-10475-C, page 403). The cladding removal waste, sometimes referred to as coating waste
(CW), was transferred to single-shell underground storage tanks (see item [11 in Figure 2).

The fuel element uranium cores (see item [21 in Figure 2) were then dissolved in nitric acid
(HW-10475-C, chapter IV, page 405). Water and sulfuric acid were added to the dissolved
uranium metal solution and the mixture was then transferred to the plutonium extraction section.
The sulfurric. acid formed a uranyl sulfate complex that prevented its precipitation as a phosphate
in the subsequent plutonium extraction step (11W-i 0475-C, page 418).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-1047 5-C, page 503). The plutonium
and bismuth phosphate carrier precipitate was centrifuged and washed with water to separate the
acidic supernatant from the precipitate (see item [3] in Figure 2). The acidic solution remaining
after the plutonium precipitation contained about 99 percent of the uranium, about 90 percent of
the fission products. This separation process also removed and reduced the gamma radiation
activity level in the plutonium precipitate by a factor of 10. However, zirconium is phosphate
insoluble and zirconium-95 (10 percent of the activity) stayed with the plutonium product. The
acidic uranium solution was then neutralized and transferred to the underground single-shell
tanks as metal waste (MW).
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Recent laboratory testing of the bismuth phosphate flowsheet confirms this partitioning of
radionuclides (internal letter 7G300-02-NWK-024, "Bismuth Phosphate Process Radionuclide
Partition Factors for the Hanford Defined Waste Model"). The laboratory tests indicate the
percentage of cesium- 137 and strontium-90 partitioned to the metal waste may have been as high
as 100 percent and 89 percent, respectively. Additionally, the laboratory tests indicate that
approximately 99.7 percent of the uranium partitioned to the metal waste, 0.3 percent of the
uranium partitioned to the 1C waste, and 0.008 percent of the uranium partitioned to the 2C
waste.

The plutonium-bearing cake was then dissolved in nitric acid and further decontamination of the
plutonium to separate fission products was conducted (HW-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products ("by-product precipitation"), leaving the plutonium in solution. The
precipitate was separated from the plutonium-bearing solution using centrifuges and washed to
remove soluble plutonium. The plutonium was reduced to the +4 valence state to form a
precipitate that could be separated from the remaining soluble fission products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the
decontamination process (designated as 1C) were combined with the coating removal waste and
transferred to single-shell tanks. The 1C waste (see item [4] in Figure 2), contained
approximately 10 percent of all fission products and approximately 1.4 percent of the plutonium
present in the original fuel charged to the plant (HW-23043, pages 20 and 22). After 1951, the
Bismuth Phosphate process flowsheet was modified to include cerium and zirconium scavenger
precipitation in the I C by-product step to remove lanthanide and zirconium radionuclides from
the plutonium product (HW-23043, page 16).

The plutonium solids were again dissolved in nitric acid. A second decontamination cycle (see
item [5] in Figure 2) was conducted to reduced the gamma activity level by a factor of 10,000
from that in the previous dissolved metal solution, giving an overall process decontamination
factor of 100,000 below that of the original solution (HW- I0475-C, page 627). The second
decontamination step essentially repeated the steps previously described for the first cycle
decontamination. The second decontamination cycle wastes (designated as 2C) were also
transferred to the single-shell tanks. The 2C waste contained less than 0. 1 percent of the uranium
and fission products and about 0.4 percent of the plutonium present in the original fuel charged
to the plant (HW-23043, pages 26 and 28). The plutonium product from the bismuth phosphate
process was subsequently concentrated in the 224-T and 224-B buildings using a lanthanum
fluoride precipitation process.

Table 2 provides the flowsheet estimated compositions of the neutralized CW, MW, 1C, and 2C
waste solutions generated from the 221 -BIT bismuth phosphate plants based on the October 1,
1951 flowsheet (HW-23043). Additional analyses of the supernatant fraction of MW, I C, and
2C that was stored in single-shell tanks are provided in Tables 3 and 4. The CW was combined
with the I C waste in the same tanks in the Bismuth Phosphate process. Note that the coating
waste (CW) batch size shown in Table 2 is based on 6,600-lbs uranium, but that the metal waste
(MW) dissolution batch size is based on 2,200-lbs uranium.
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Table 2. Estimated Composition of Bismuth Phosphate Plant Wastes
From October 1 1951 Flowsbeet 1

(NaM1O 2)___ ___

Sodium Hdroxide (NaOH) 43.6 ___________

Sodium Nitrate (NaNO3 ) 61.8 _____

Sodium Nitrite (NaNO 2) 56.0_______ _____

Sodium i~cat __E .
Uranyl nitrate MWHN 132_______ _____

Fluorine (F) __________________5.6

Nitrate (NO 3) 9.7 93.1 61.3 42.4
Sulfte (S0O) 24.4 4.73 3.61 0.35
Phospbate, (P0 4) 25.2 26.2 23.0 3.05
Sodium (Na) ______83.2 47.3 36.7 36.8
Bismuth (Di) ______ ___ _2.59 1.31 1.18
Cerium (Ce) ___________0.030 _______

Lanthaum (La) ___________ ________ _______ .9
Manganese (Mn) _____________________________0.33

Zirconium (Zr) ___________0.030 _______ ____

Iron (Ffe)_____ _____ 1.37 1.82
Chrome (Cr __________ 0.16 0.06 0.17
Ammonia (N4 ) _____ ____ 1.98 1.71 0.12
Silicon Hlexa-Fluoride, (SiF6) ___________4.35 3.67 ____

Volume per Batch (gallons) 795 2,380 2,040 2,09 2,200

Notes:
SSee HW-23043

()Analyses are reported in gram per liter, except for gamma activity, which is counts per minute per mL.
(3 HW-23043, page 31, notes that uraniwrn is not actually present in this form, but is probably as NaUO2PO4 and

Na4(UO2J2C0 3-
(4) Pu and Gamnma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and

22).
(5 Pu and Gamnma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and

28).
(6) Pu and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (HW-23043,

pages 39, 44, 48, and 54).

These sample analyses support that the 2C waste contained less than 0.1 percent of the fission
products. Analyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in
tank 241 -T- 112 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 to 50 percent cesium,4 4 to 8 percent
cerium,4 yttrium, and other rare earths, and 6 to I11 percent undetermined (HW-27035, page 8).
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Table 3. Analses of Bismuth Phosphate Process Superntants Stored

MealWwaste T-101 10.1 70 2W- 70) 12-12-1946
metw Waste T-101 10 35 110(5 25 7-01-1947
Meta WSte T-102 9.9 60 120 20 7-01-1947_
Metal Waste- T-103 9.8 60 150 20 7-01-1947

lC/CW B-109 9.9 40 0.65 0.28 3-18-1947
lC/CW C-112 9.9 12 12 4.4 3-18-1947

2C B-ill 6.9 7.2E-02 2.0E-03 3.OE-03 7-1-1947
2CB-112 6.8 4,322B?? 1.S-03 3,OE-03 7-1-1947

2C T-110 Notrpte" 15 4.9E+04 30 7-13-1945
2C T-1 10 9.8' 19 6.9E+04 55 7-25-1945
2C B-1 10 9. 8.5 7.OE+04 55 7-25-1945

Notes:
(')See HIW-10728 and HW-3-322.
(2 Solids fomed in each of wastes, setting to the bottomn of each tanks. These sample analyses are for the supernatant only and

are not representative of the sludges.
43) The reported Pu sample analyses ftr tank B-I 12 seetm to be in eror and lacing an exonent in HW-10728.
t41Prior to October 1945, the 2C waste was neutralized to apH ofapproximately 10. The wastes collected in tanks 241-B-I 10,

241-B-1 11, 241-B-1 12, 241-T-1 10, 241-T-1 11, and 241-T-1 12 were neutralized to aboutpll7 after October 1945 to precipitate
bismnuth ad plutoniumn (HiW-3-3220, page 13).
SDecrease in gross beta and gross garrn concentrations shown for the tank T-101 waste samples is due to decay of fission
products with short half-lives.
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3.1.1 221-B Cell Drainage (5-6) Waste

During the operation of the 221-B Bismuth Phosphate plant, failure of process equipment,
cooling jackets on process vessels, and piping occurred periodically, resulting in the discharge of
cooling water, chemical solutions, and process solutions (e.g., MW, I C, 2C wastes and
plutonium product solutions) to the process cells. Each of the 40 process cells in the 221-B Plant
contained a sump that was equipped with a conductivity probe beginning in August 1946 to
detect a liquid leak in the process cell (HW-7-4739-DEL, page 21). The sumps gravity drained
to a 24-inch diameter vitrified clay pipe that traversed under each cell and discharged to a deep,
open top, stainless steel tank, number 5-7 in section 5 (cell 10) (HW- 10475-C, page 914).

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5-9, which were used for
sampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 could
be jetted between these two tanks. High-activity waste collected in 221-B Plant tank 5-9 could
be jetted to single-shell, tank 241-B-107 (HW-10475-C, page 918). Alternatively, the waste
could be transferred to process vessels with the 221 -B Plant and processed to recover plutonium.
An example of this practice is cited in the January 1948 monthly report for the Hanford Works
(HW-893 1-DEL, page 28).

From April 1945 through September 4, 1947 (HW-33591, page 3), low-activity cell drainage
waste collected in tank 5-6 was transferred to tank 241 -B-36 1, which gravity drained to reverse
well number 24 I-B-3 61 (also referred to as 216-B-5). Tank 24 1-B-361 also received waste from
the 224-B Concentration building from May 1945 to October 1946.

Crib number 5-6 was used to dispose of the cell drainage waste from August 12, 1948 through
July 4, 1951 (HW-33591, page 3). Cell drainage waste was routed to cribs 241-B-1 and 241-B-2
from October 3, 1947 through August 12, 1948 (HW-44784, page 27). After July 4, 195 1, cell
drainage waste was transferred along with 2C waste to the cascade of tanks 241 -B- 110,
241-B-Ill1, and 241-B-1 12 (HW-21506-DEL, pages 56 and 57) and discharged to the 241-B-3
(also referred to as crib 216-B-8) until July 1953 and then the 24 1-B-l1 and 24 1-B-2 cribs from
December 1954 through October 1955 (HW-44784, page 27).

Table 5 provides analyses of cell drainage waste that was collected in tank 5-6 and transferred to
either directly to a crib or to the cascade of tanks 241-B-1 10, 241-B-Ill, and 241-B-1 12. As
evident from the analyses provided in Table 5, the neutralized, low-activity cell drainage waste
contained soluble beta emitting radionuclides and plutonium. The plutonium, along with other
metals, precipitated in the cascade of tanks 24 1-B- 10, 24 1-B-ill1, and 241 -B- 112, while soluble
compounds were discharged to the crib.
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Table 5. Corn iton of Tank 5-6 Cell Drain Waste from 221-B Plant Sheets

194_Jnuryoecrd Total beta activity does not include
Feray No records __ _ _radioactive iodine. Samples were measured

March No records __ _ _for total alpha activity. Calculated Pu mass
Ae!No records assumnes that all alpha activity measured in

may No records samples was Pu. Utuinium. activity in samples
Jne No records contributed less than 8% of the total alpha

_ _ _Jl No records activity i').

August 807,344 4 110 Tank 5-6, cell drainage waste routed to 5-6
Crib and tile field fro= 8/12/1948 through

___________________7104/1951 (HW-33591, page3)
Spebr945,276 9 590 ____________

October 1,28,019 8 225______ ___________

November 1,278,568 161 1851
No records could be located for December 1948 thro~iug s 1949. ________________

1949 1euibrL.IE+06 3.8 78 _________________

October 1.05E+06 6.1 157
November 8.6E+05 2.8 64

______December 8.3E+05 2.6 83 _________________

1950 Janar 83FE+05 2.7 183 _________________

1 eray9.OE+05 1.9 64
March 1.05E+06 2.0 46 ______ __________

Api 9.4E+05 2.0 61
____ may 1.02E+06 4.8 301____ _____________

____June 9.9E+05 5.2 394
Jl 1.3E+06 4.9 682
An 1.5E+06 6.7 1,0

_____September 1.2E+06 10.8 630
October 1.IE+06 7.4 226

_____November 9.5E+05 6.8 272
December 1.OE+06 6.41 3581

No records could be located for Jamnr 1951 through December 195 1. Beginning in July 195 1, Tank 5-6 cell drainage

1952 JR-ur 8.95E+05 7.1 11150
Februr 8.20E+05 3.4 230

_____March 8.22E+05 4.8 335
April__ 3.08E+05 1.1 111
may___ 2.34E+05 1.1 30_

_____ June 3.17E+05 1.1 35
July__ 2.64E+05 1.1 55

______ 3.28E+05 1.0 26
______September 2,30E,+05 1.1 13 _________________

October 2,12E+05 7.1 344 Cleanout of 22 1-B Plant process equipment
and cells conducted from October 1952

________~ ~ ~ ___________ through July 1953.
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Table 5. Corn ition of Tank 5-6 cell Dage Waste from 221-B Plant (2 Sheets)

1952 November 5.1513+05. 38.4 1,25
Decemiber 4.21E+05 35.4 1,825

1953 Jaur 3.65E+05 9.1 880

___ Feruar 2.82E_05 3.2__ Notn - c riaedshagsrpre

__ uach _ _ __05 5. 7

_A prl1.405.75
______ June 1_90E_0__2.0_1

October _

______ November _ _ _ _ _ _ _ _ _ _ _ _ _

Deemee15.eeemer154trog

1954 0 0 0ar

_______March 15E0 .74.

_______ June 10E0 .894
July25E+S 031 47Juy15trogOcoe195vls

_______ September 17E0 .61.
October 12E0 1518 _________________

No discharg e r of7E0 t.200ank 5-6, cell drainage waste oraywsefrmtns21u-t021B-loe4-B12wsde to a

cribbe a95er Octoberr 1955.houg
Notes:vlusrpotd nH -352

~ irw-i 30pgpage

(2) c 1.52E50, page 75.

(eore)i HW-33591, page 7

Augut 2.7E+0 4.4 329
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3.2 221-B PLANT FISSION PRODUCTS PROCESSING

From August 1963 through June 1966, B-Plant was used in conjunction with the PUKEX
facility, 244-CR Vault, and the 201-C Hot Semiworks (renamed Strontium Semiworks in 1963)
to separate strontium-90 and rare earths (i.e., cerium- 144 and promethium- 147) from high-level
waste solutions. Then, from July 1966 through December 1967, equipment was replaced within
B-Plant to expand the processing capability to include cesium removal from fission high-level
waste solutions using ion exchange equipment. The strontium and rare earths processing
equipment was also replaced to include only strontium removal using a solvent extraction
equipment, followed by precipitation and centrifugation equipment for purifying the strontium.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
following sections.

3.2.1 STRONTIUM AND RARE EARTHS PROCESSING

On September 18, 1961 (HW-71187-DEL, page F-2), renovation of cells 5 through 12 within
B-Plant canyon was initiated to use these cells for separating strontium and rare earths from a
mixed fission product solution (HW-6901 1). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL, page B-2).
Processing of radioactive waste in cells 5 through 12 at the B-Plant commenced on August 2,
1963 (HW-788 17-DEL, page B-2 and G-2).

B-Plant was used in conjunction with the PUREX facility, 244-CR Vault and the 201 -C Hot
Semiworks to separate strontium-90, cerium-144 and promethium-147 from high-level waste
solutions. The PUREX facility generated a first cycle raffinate solution from the solvent
extraction reprocessing of irradiated reactor fuel (i.e., high-level waste). The first cycle rafllnate
solution was highly acidic and contained most of the fission products (e.g., strontium-89/90,
cerium-144, promethium-147, cesium-137) that were separated from the uranium and plutonium
during the reprocessing of irradiated reactor fuel. The acidity of the first cycle raffinate solution
was reduced by addition of sugar and digestion at elevated temperature to decompose the nitric
acid solution.

In a section of the PUREX facility known as the head-end, first cycle raffinate solution was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethium.) fission products (HW-63051 and HW-69534). Lead co-precipitated with
strontium and increased the amount of strontium precipitated from the first cycle raffinate
solution. The resulting strontium and rare earth precipitate was centrifuged and washed to
separate the supernatant, which contained soluble fission products such as cesium- 137,
zirconium-niobium-95, and ruthenium-rhodium-I 06. The supernatant containing the soluble
fission products (e. g., cesium- 137, zirconium-niobium-95, and ruthenium-rhodium- 106) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The
strontium and rare earth carbonate precipitates were then dissolved in nitric acid and transferred
to B-Plant via 244-CR Vault for further processing.
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In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (HW-77016).. The strontium nitrate / rare earth
nitrate solution was reacted with oxalic acid to precipitate the rare earths along with lead, leaving
strontium in solution. The precipitate was centrifuged to separate the strontium solution from the
rare earth precipitate. The strontium solution was stored i n B-Plant and transferred periodically
to the 20 1-C Hot Semiworks for purification. The rare earth precipitate was dissolved in nitric
acid and stored in B-Plant for further processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to form
soluble plumbite and insoluble rare earth hydroxide precipitates (HW-8 1373, RL-SEP-197,
page G-2, and HAN-90907, page 2 1). The plumbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydroxide
precipitate was washed with sodium hydroxide solution to remove soluble lead and the wash
solution was also discarded to the single-shell tanks. The rare earth hydroxide precipitate was
dissolved in nitric acid, stored in B-Plant, and eventually transferred to the 201-C Hot
Semiworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until Ju 'ne 1966
(HAN-95 105-DEL, page 15). Separations of strontium and rare earths from the first cycle
raffinate solution continued to be conducted in the head-end section of the PUREX facility
through February 8, 1967 (HAN-96805-DEL, page A111-4). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
February 1967, while equipment modifications were conducted at B-Plant.

3.2.2 CESIUM AND STRONTIUM PROCESSING

From July 1966 (HAN-95284-DEL, page 13) through October 1967 (HAN-98918-DEL,
page A111-2), equipment within the 221 -B Plant was flushed and replaced with new equipment
for separating cesium and strontium from high-level waste. In January 1967 (HAN-96590-DEL,
page AIII-4) and in March 1967 (HAN-97066-DEL, page AIII-4), testing was conducted of a
new centrifuge and a precipitation-decantation-centrifugation technique for separating iron and
aluminum from PUJREX sludge waste. Construction activities continued to be conducted in the
221-B Plant throughout 1967.

On December 27, 1967 (HAN-993 96-DEL, page AIII-3), alkaline supernatants stored in the
single-shell tanks were transferred to B-Plant, and cesium was separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
inorganic and later organic ion exchange materials (RHQ-RE-SA-169). Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using phosphotungstic acid
(PTA), with the cesium precipitate dissolved in sodium hydroxide solution and processed
through the ion exchange equipment for cesium recovery (AR.H-CD-917).
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On January 31, 1968, the solvent extraoction equipment installed in B-Plant was operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page AIII-3).
The semi-purified promethiumn - cerium solution was stored in B-Plant process tank 6-2
(HAN-100127-DEL, page AIII-3). Separation of strontium from the strontium and rare earths
solutions stored in the 244-CR Vault was then conducted in March 1968 using the solvent
extraction equipment (HAN-iQO 127-DEL, page Afi-3).

The B-Plant solvent extraction equipment began processing the PUREX first cycle raffinate
solution to separate strontium on April 20, 1968 (HAN-100357-DEL, page AIII-3). The
processing of PUREX first cycle raffinate solution was completed on August 30, 1968
(PRD-SEP-68-DEL., page AHII-3). The B-Plant solvent extraction equipment was then used to
separate strontium from PUREX high-level waste sludges that had been acidified (known as
PAS) in 244-AR Vault and transferred to B-Plant for centrifuigation to separate solids and
strontium removal (PRD-SEP-68-DEL, page ALII-4). In addition, the B-Plant solvent extraction
equipment was operated periodically to separate strontium from CAW solutions following the
PTA processing to separate cesium. Strontium separation from high-level waste solutions using
the solvent extraction equipment continued at B-Plant until 1977.
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4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANKS 241-B-l10 AN]) 241-B-Ill

The U.S. Department of Energy uses several factors to determine the disposition of radioactive
wastes (DOE M 435.1). One of these factors is the concentration of alpha-emitting transuranic
isotopes with half-life greater than 20 years present in the radioactive waste. Table 6 provides
the concentrations of transuranic elements present in the wastes stored in tanks 241-B-i 10 and
241-B-ill1 as reported on March 31, 2003 from the Tank Waste Information Network (TWINS)
database; http://twins.pnl. aov: 8001/twins.htmn. It is apparent from the information reported in
Table 6 that the concentrations of transuranic elements in the wastes stored in tanks 241-B-l10
and 241-B- Ill both exceed 1,00 nanocuries per grain of waste. The concentration of transuranic
elements present in the 241-B-i110 and 241-B-illI wastes is consistent with these tanks having
received 2C waste.

The concentrations of cesium-137 and strontium-90 present in the wastes stored in tanks
241-B-110 and 241-B-ill are also provided in Table 6. The concentrations of the fission
products (Cs- 137 and Sr-90) in these wastes is consistent with these tanks having received
wastes from the strontium and rare earths and cesium ion exchange processes conducted at
B-Plant.

Table 6. Concentrations of Radionuclides Present in
Tank 241-B-1i0 and 241-B-i11 Wastes
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5.0 SUMMKARY

The wastes transferred into tanks 241-B-l10, 241-B-ill, and 241-B-1 12 are summarized in
TableT7 Tanks 241-B-i 10, 241-B-ill1, and 241-B-1 12 generally received waste from operations
conducted in the 22 1-B Plant.

Tanks 241-B-110, 241-B-ill, and 241-B-i112 received second decontamination cycle (2C) waste
from spent nuclear fuel reprocessing (Bismuth Phosphate process) conducted in the 221 -B Plant
from May 1945 through June 1952. Low-activity cell drainage (5-6) waste was also transferred
from B-Plant into these three tanks from June 1951 through June 1952. After cessation of the
Bismuth Phosphate process in June 1952, tanks 241-B-1 1, 241-B-ill1, and 241-B-1 12 received
wastes from cleanout of B-Plant from July 1952 through September 1954. The 2C, 5-6, and
equipment cleaning wastes were purposely precipitated in tanks 241-B-1 1 and 241-B-Ill1 to
separate transuranic elements (primarily plutoniumn and americium), with supernatant cascading
into tank 241-B-i112. The soluble fractions of these wastes were transferred from tank
241 -B- 112 to an underground crib.

Following the shutdown of B-Plant, tanks 241 -B- I 10 and 24 1-B-ill1 received evaporator
bottoms from the 242-B Evaporator in April 1954. The evaporator bottoms waste was
subsequently transferred to other single-shell tanks as part of plans to reactivate B-Plant.
Reactivation of B-Plant for spent nuclear fuel reprocessing was conducted from October 1955
through March 1957. Equipment and process cells were flushed as part of these reactivation
activities. These flush solutions were routed to tanks 241-B-1 10, 241-B-ill, and 241-B-i 12,
with the supernatant discharged from tank 241-B3-i112 to an underground crib. No spent nuclear
fuel was reprocessed in B-Plant during this period. Plans to reactivate B-Plant for spent fuel
reprocessing were cancelled in March 1957, and the plant was idled.

B-Plant was then reactivated for separating fission products (e.g., strontium-90, rare earth
elements, and cesium-137) from PLIREX high-level waste and stored tank wastes. From
September 1961 through June 1970, tanks 241 -B- 110, 241 -B-ill1, and 241 -B- 112 received
wastes from construction activities conducted at B-Plant, strontium and rare earth (Sr/RE)
elements separations, cell 23 evaporator bottoms, and cesium ion exchange processing. Tank
241 -B- 12 also received from January 1973 through June 1974 evaporator bottoms from the
in-tank solidification unit that was operated in tank 241i-BY- 12.

The Sr/RE waste, cell 23 evaporator bottoms, and cesium ion exchange process wastes were all
transferred from tanks 241 -B-i 10 and 241 -B-ill1 to other single-shell tanks from 1965 through
March 1972. Following these transfers, tanks 241-B-I 10 and 241-B-1Ill contained principally
sludges formed from precipitation of the 2C waste and the Sr/RE waste, along with precipitated
salts from the B-Plant cesium ion exchange waste. Tank 241-B-i 12 did not receive a measurable
quantity of 2C sludge based on the cascade operating mode and sludge level measurements, but
instead contains precipitated salts from B-Plant cesium ion exchange waste and evaporator
bottoms from the in-tank solidification unit that was operated in tank 24 1-BY-I 12.
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Table 7. Waste Types Added to Tanks 241-B-10, 241-B-ill, and 241-B-i112

2C5/1945 -8/1946 5/1945 - 8/1946 5/1945-8/1946
5/1948 -1/1949 5/1948 -1/1949 5/1948 - 1/1949
5/1950 -5/1951 511950- 5/1951 5/1950 -5/1951

2C + 5-6 6/1951 -7/1952 6/1951 -7/1952 6/1951-7/1952
B-Plant Equipment Cleaning Waste 7/1952 - 9/1954 7/1952 - 9/1954 7/1952 - 9/1954
EB from 242-B Evaporator 4/1 954 4/1954 in advertent addition of

Ssome EB to this tank
B-Plant Reactivation for 4X Program 10/1955 - 4/1957 10/1955 -4/1957 Not added to tank
(cancelled in 3/1957) ________

B-Plant Construction for Sr/RB Process 9/1961 -12/1962 9/1961 -12/1962 9/1961 -12/1962
B-Plant Sr/RB Processing 8/1963 - 611966 8/1963 -6/1966 8/1963 - 6/1966
B-Plant egiprnent flushing 7/1966- IQ/1968 7/1966 - 10/1967 7/1966- 10/1967
EB from B-Plant Cell 23 evaporator IQ/1968 10/1967 Not added to tank
B-Plant IX3Q/1 969 3Q/1969 -2Q/1970 3Q/1969 -2Q/1970
ER from ITS Not added to.,tank Not added to tank 1/1973 - 6/1974

Notes:
SWaste Type Definitions:

2C: Second decontamination cycle waste from B-Plant Bismuth Phosphate process
5-6: B-Plant low-activity cell drainage
ER: Evaporator bottoms
ITS: I-Tank Solidification unit installed in tank 241-BY-i 12
IX: Waste from B-Plant cesium ion exchange process
Q: calendar year quarter
Sr/RE: Strontium / Rare Earths

(2) 2C waste routed to tanks 24 1-B- 104, 241 -B-lO05, and 24 1-B-1 06 during period when tanks 241I-B-l 10,
24 1-B-l 11, and 241I-B-I 12 were filled.
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APPENDIX A

VOLUME OF WASTES IN
TANKS 241-B-1l1, 241 -B-1i11, AND 241-B-1 12

January 1945 through September 1976
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Table A-2. Cesium Ion Exchange Batch Processing Information for B-Plant
S July 19%9 Throuh June 19701

Cs-137 Cs-137
Total Cs-137 Recovered Loss to

Batch Start Finish In in TK-20-1 Percentage Waste Percentage Waste Twe 2
Number Date Date Curies Curies Recovered Curies Loss

112 1-Jul 3-Jul 319,800 355,175 11 1.06% 6,487 2.0 % PSN
113 3-Jul 5-Jul 344,520 382,745 11.10%/ 1,942 0.6% PSN
114 5-Jul 7-Jul 340,600 37,8 111.06% 3,425 1.0% PSN
115 7-Jul 9-Jul 335,916 324,645 96.64% 528 0.2% PSN
116 9-Jul 17-Jul 340,600 329,156 96.64% 2,159 0.6% PSN
117 17-Jul 20-Jul 338,000 326,704 96.66% 16,547 4.9% PSN
118 20-Jul 24-Jul 451,500 544,336 120.56% 5,189 1.1% PSN
119 24-Jul 27-Jul 392,600 473,304 120.56% 8,993 2.3% PSN
120 27-Jul 28-Jul 522,126 515,000 98.64% 6,953 1.3% CAW
121 -28-Jul 3 1-Jul 408,200 400,920 98,22% 6,128 1.5% PSN
122 3 1-Jul 2-Aug 351,000 344,728 98.21% 5,536 1.6% PSN
123 2-Aug -8-Aug 619,353 608,352 98.22% 10,055 1.6% PSN
124 8-Aug 12-Aug 691,254 658,620 95.28% 1,752 0.3% CAW
125 12-Aug 15-Aug 535,500 510,287 95.29% 4,2 0.9% PSN
126 15-Aug 15-Aug 600,400 572,093 95.29% 5,810 1.0% PSN
127 15-Aug 21-Aug 493,770 442,079 89.53% 2,310 0.5% PSN
128 21-Aug _23-Aug 296,000 265,021 89.53% 11,381 3.8% PSN
129 23-Aug 26-Aug 514,500 425,439 82.69% 4,811 0.9% PSN
130 26-Aug 29-Aug 740,000 611,886 82.69% 19,663 2.7% PSN
131 29-Aug 2-Sp 298,797 247,108 82.70% 1,280 0.4% CAW
132 2-e 5-~ 900,000 744,367 82.71% 1,476 0.2% CAW
133 5-Sep 8-e 502,326 673,597 134.10% 15,006 3.0% PSN
134 8-Sep 12-Sep 576,704 773,443 134.11% 4,733 0.8% PSN
135 12-Sep 15-Sep 516,675 724,210 140.17% 17,227 3.3% PSN
136 15-Sep 18-Sep 452,430 634,124 140.16% 9,332 2.1% PSN
137 18jSp 22-Sep 539,396 755,881 140.13% 15,451 2.9% PSN
138 22Se 25-Sep 538,153 754,122 140. 13% 36,025 6.7% PSN
139 25Se 28-Sep 464,407 650,663 140.11% 15,928 3.4% PSN
140 28-Sep 30-Sep 510,808 555,764 108.80% 21,758 4.3% PSN
141 30-Sep 3-Oct 864,283 940,236 108.79% 173 0.0% CAW

Subtotal 14,799,618 15,922,285 107.59% 262,683 1.8% _______

142 3-Oct 6-Oct 556,600 498,968 89.65% 16,701 3.0% PSN
143 6-Oct 9-Oct 554,625 497,312 89.67% 10,459 1.9% PSN
144 9-Oct 14-Oct 722,680 647,632 89.62% 72 0.0% CAW
145 14-Oct 17-Oct 626,750 561,877 89.65% 6,153 1.0% PSN
146 17-Oct 20-Oct 547,500 490,690 89.62% 17,017 3.1% PSN
147 .20-Oct 22-Oct 685,410 614,521 89.66% 15,094 2.2% PSN
148 22-Oct 26-Oct 773,938 1,133,437 146.45% 1,088 0.1% CAW
149 26-Oct 3-Nov 403,832 591,494 146.47% 1,544 0.4% CAW
150 3-Nov 6-Nov 602,915 883,069 146.47% 3,913 0.6% PSN
151 6-Nov 9-Nov 576,000 497,719 8641%0 5,755 1.0% PSN
152 9-Nov 13-Nov 6480 315,281 t86.43% 12,200 3.3% PSN
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Table A-2. Cesium Ion Exchange Batch Processing Iniormation for B-Plant
_______ ______________July 1969 Through June 19701 ____________

Cs-137 Cs-137
Total Cs-137 Recovered Loss to

Batch Start Finish In in TK-20-1 Percentage Waste Percentage Waste Type
Number Date Date Curies Curies Recovered Curies Loss _______

153 13-Nov 17-Nov 663,348 721,056 108.70% 5,780 0.9%/ PSN
154 17-Nov 21-Nov 457,080 496,94 108.72% 5,10 1.1% PSN
155 21-Nov 28-Nov 674,584 589,70 87.420/ 7,40 1.1%/ PSN
156 28-Nov 29-Nov 503,130 439,826 87.420/ 9,440 1.9% PSN
157 29-Nov 2-Dec 1,023,00 894,468 87.44% 0 0.0%/ CAW
158 2-Dec 6-Dec 629,428 445,787 70.82% 14,30 2.3%, PSS
159 6-Dec I1I-Dec 934,144 661,211 70.78% 15,00 1.6% PSS
160 11 -Dec 16-Dec 365,796 527,110 144.10% 5, 1.4% PSN
161 16-Dec. 20-Dec 597,520 861,084 144.11% 2,00 0.3% CAW

162A 20-Dec 23-ia 193,800 279,174 144.05% 10___ 0.0%/ CAW
162B 20-Dec 23-3a 81,342 117,632 144.61% 0___ 0.0%/ PSN

163 23-Jan 13-Feb 563,115 589,683 104.72% 2,80 0.5%/ CAW
164A 13-Feb 5-Mar 369,132 386,562 104.720/ 544 0.1%/ CAW
164B 13-Feb 5-Mar 129,383 135,525 104.75%/ 190 0.1%/ CAW

165 5-Ma 15-Ma 492,80 701,00 142.250/ 223 0. 0 P PSN
166 15-Ma 18-Mar 315,448 251,10 79.60%/ 33,298 10.6%/ PSN
167 18-Ma _21-Ma 659,848 525,312 79,61% 33,377 5.1%0M
168 21-Ma 15-A 381,334 303,588 79.61% 9,707, 2.5% PSN
169 15-Apr 19-Ap 620,20 424,908 68.51% 20,240 3.3% PSN
170 19-Ap. 22-Apr 689,079 472,161 68.52% 5,330 0.8% PSN
171 22-Apd 25-Apr 472,878 323,931 68.50% 34,30 7.3% PSN
172 25-Apd 28-Apr 458,000 169,64 37.04% 51,86 11.3%' PSN
173 28-Ap 1-May 476,10 176,356 37.04% 79,420 16.7%/ PSN
174 8-Ma 10-Ma 218,191 320,790 147.02% 33,79 15.5%/ PSN
175 13-Ma 17-May 340,974 501,29 147.02% 7,00 2.10/ PSN
176 19-May 21-May 620,368 911,911 147.00%/ 2,070 0.3%/ CAW

177R 24-May 25-May______ _________ 620 Rework of batches 173, 174, 175.
178 25-May 29-May 499,366 583,778 116.910% 22,40 4.5%/ PSN
179 29-Ma 2-iu 396,864 463,922 116.90% 37,900 9.5%/ _________

180 2-iu 4-iu 526,176 456,515 86.76% 120 0.0%/ CAW
181 4-iu 7-Ju 462,000 400,970 86.79% 14,970 3.2% PSN
182 7-Ju 12-Ju 455,532 395,289 86.78% 16,90 3.7% PSN
183 12-iu 14-Ju 374,847 325,226 86.76% 15,60 4.2% PSN
184 14-iu 17-Jun 378,600 806,551 2 13.04% 13,50 3.6% PSN + CO
185 17-Ju 20-Jun 390,352 831,449 213.00% 14,00 3.60/ PSN + CO

_____Subtotal 22,828,819 23,223,468 101.73% 604,175 2.6% _______

T____otal 37,628,437 39,145,753, 104.03% 866,858 2.3% _______

'ARH-N-82, pages 146 through 149.
Notes:

Defniton of Waste Type
CAW: Current Acid Waste, HLW from PUREX
PSN: PUREX Supernatant Neutralized. Neutralized to pH 10 PUREX HLW from tank farms.
PSN ±CO: Recovered Cs.137 inventory is from PSN and Cs-137 from clearnout of equipment.
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HW-17660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electric Company,
Richland, Washington.

HW-1797 1-DEL, 1950, Hanford Works Monthly Report May 1950, General Electric Company,
Richland, Washington.

HW-1 8221-DEL, 1950, Hanford Works Monthly Report June 1950, General Electric Company,
Richland, Washington.

HW- 18473-DEL, 1950, Hanford Works Monthly Report for July 1950, General Electric
Company, Richland, Washington.

HW-18740-DEL, 1950, Hanford Works Monthly Reportfor August 1950, General Electric
Company, Richland, Washington.

HW-1902 1-DEL, 1950, Hanford Works Monthly Report for September 1950, General Electric
Company, Richland, Washington.

HW-19325-DEL, 1950, Hanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

HW- I9622-DEL, 1950, Hanford Works Monthly Report for November 1950, General Electric
Company, Richland, Washington.

HW- 1 9842-DEL, 1950, Hanford Works Monthly Report for December 1950, General Electric
Company, Richiland, Washington.

HW-20161 -DEL, 195 1, Hanford Works Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-20438-DEL, 195 1, Hanford Works Monthly Report for February 1951, General Electric
Company, Richland, Washington.

HW-20671 1-DEL, 195 1, Hanford Works Monthly Report for March 1951, General Electric
Company, Richland, Washington.

HW-20991 -DEL, 195 1, Hanford Works Monthly Report for April 1951, General Electric
Company, Richland, Washington.

HW-21260-DEL, 195 1, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-2 1506-DEL, 195 1, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.
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HW-2 1802-DEL, 195 1, Hanford Works Monthly Report for July 1951, General Electric
Company, Richland, Washington.

HW-22075-DEL, 195 1, Hanford Works Monthly Report for August 1951, General Electric
Company, Richland, Washington.

HW-223 04-DEL, 195 1, Hanford Works Monthly Report for September 1951, General Electric
Company, Richland, Washington.

HW-22610-DEL, 1951 Hanford Works Monthly Report for October 1951, General Electric
Company, Richland, Washington.

HW-22875-DEL, 1951 Hanford Works Monthly Report for November 1951, General Electric
Company, Richland, Washington.

HW-23 140-DEL, 1952, Hanford Works Monthly Report for December 1951, General Electric
Company, Richland, Washington.

HIW-23437-DEL, 1952, Hanford Works Monthly Report for January 1952, General Electric
Company, Richland, Washington.

HW-23698-DEL, 1952, Hanford Works Monthly Report for February 1952, General Electric
Company, Richland, Washington.

HW-23982-DEL, 1952, Hanford Works Monthly Report for March 1952, General Electric
Company, Richland, Washington.

IIW-27775, 1953, Waste Status Summary, Separations Section, Planning and Separations,
March 31, 1953, General Electric Company, Richland, Washington.

HW-2783-8, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department, April, May, June 1952, General Electric Company,
Richland, Washington.

HW-27839, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, July, August, September 1952,
General Electric Company, Richland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, October, November, December 1952,
General Electric Company, Richland, Washington.

1{W-2784 1, 1953, Waste Status Summary, Separations Section Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section, January 1953,
General Electric Company, Richland, Washington.
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HW-27842, 1953, Waste Status Summary, Separations Section, Planning and Scheduling Group
Waste Control Manufacturing Department; Separations Section,
February 1953,General Electric Company, Richland, Washington.

HW-28043, 1953, Waste- Status Summary, Separations Section, Planning and Scheduling,
Separations - Operations, April 30, 1953, General Electric Company, Richland,
Washington.

HW-28377, 1953, Waste-Status Summary, Separations Section, May 31, 1953, Planning and
Scheduling, Separations - Operations, General Electric Company, Richland, Washington.

HW-28712, 1953, Waste-Status Summary, Separations Section, June 30, 1953, Planning and
Scheduling, Separations - Operations, General Electric Company, Richland, Washington.

HW-29054, 1953, Waste-Status Summary, Separations Section, July 31, 1953, Planning and
Scheduling, Separations, General Electric Company, Richland, Washington.

HW-29242, 1953, Waste-Status Summary, Separations Section, August 31, 19S3,Planning and
Scheduling, Separations, General Electric Company, Richland, Washington.

HW-29624, 1953, Waste-Status Summary, Separations Section, September 30, -1953, Planning
and Scheduling, Separations, General Electric Company, Richland, Washington.

HW-29905, 1953, Waste-Status Summary, Separations Section, October 31, 1953, Planning and
Scheduling, Separations, General Electric Company, Richland, Washington-

HW-30250, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, November 30, 1953, General Electric Company, Richland, Washington.

HW-30498, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, December 31, 1953, General Electric Company, Richland, Washington.

HW-3085 1, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, January 31, 1954, General Electric Company, Richland,
Washington.

HW-31 126, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, February 1954, General Electric Company, Richland,
Washington.

HW-3 1374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, March 31, 1954, General Electric Company, Richland,
Washington.
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HW-3 1811, 1954, Waste- Status Summary;- Separations Section, Planning and Scheduling
Separations - Operations, April 30, 1954, General Electric Company, Richland,
Washington.

HW-321 10, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, May 31, 1954, General Electric Company, Richland,
Washington

HW-323 89, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, June 30, 1954, General Electric Company, Richland,
Washington.

HW-32697, 1954, Waste- Status Summary; Separations Section, Production Planning and
Scheduling Separations - Engineering and Control, July 31, 1954, General Electric
Company, Richland, Washington

HW-33002, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Projects and Personnel Development Sub-section, August 31, 1954,
General Electric Company, Richland, Washington.

HW-33396, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations, Projects and Personnel Development Sub-section, September 31, 1954,
General Electric Company, Richland, Washington.

HW-3 3544, 1954, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-section, October 31, 1954, General Electric Company,
Richland, Washington.

HW-33904, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-344 12, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, December 31, 1954, General Electric Company,
Richland, Washington.

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1955, General Electric Company,
Richland, Washington.

HW-3 5628, 195 5, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1955, General Electric Company,
Richland, Washington.
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HW-3 6001, :1955, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-Section, March 31, 1955, General Electric Company,
Richland, Washington.

HW-36553, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1955, General Electric Company,
Richland, Washington.

HW-37 143, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 1955, General Electric Company, Richland,
Washington.

HW-3 8000, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30. 1955, General Electric Company,
Richland, Washington.

HW-38401, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1955, General Electric Company,
Richland, Washington.

HW-3 8926, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, August 31, 1955, General Electric Company,
Richland, Washington.

HW-3 92 16, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, September 30, 1955, General Electric Company,
Richland, Washington.

FIW-39850, 1955, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-Section, October 1955, General Electric Company,
Richland, Washington.

H4W-40208, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, November 30, 1955, General Electric Company,
Richland, Washington.

HW-40816, 1955, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-Section, December 31, 1955, General Electric Company,
Richland, Washington.

IfW-4 103 8, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1956, General Electric Company,
Richland, Washington.
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HW-41812, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1956, General Electric Company,
Richland, Washington.

HW-42394, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, March 31, 1956, General Electric Company,
Richland, Washington.

HW-42993, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30. 1956, General Electric Company,
Richland, Washington.

HW-43490, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 31, 1956, General Electric Company,
Richland, Washington.

HW-43895, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1956, General Electric Company,
Richland, Washington.

HIW-44860, 195 6, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1956,General Electric Company, Richland,
Washington.

HW-45 140, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, Waste- Status Summary; Chemical Processing Department, Production
Operation - Chemical Processing Department, September 30, 1956, General Electric
Company, Richland, Washington.

HW-46382, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, October 1956, General Electric Company, Richland,
Washington.

HW-47052, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling Production Operation, November 30, 1956, General Electric Company,
Richland, Washington.

HW-47640, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.
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HW-48 144, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, January 31, 195 7, Hanford Atomic Products,
Richland, Washington.

HW-48846, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, February 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-49523, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, March 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-501 27, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Op eration, April 30, 195 7, Hanford Atomic Products Operation,
Richland, Washington.

HW-50617, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, May 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-5 1348, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, June 30, 195 7, Hanford Atomic Products Operation,
Richland, Washington.

HW-5 1858, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, July 31, 195 7, Hanford Atomic Products Operation,
Richland, Washington.

HW-524 14, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, August 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-52932, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, September 30, 195 7, Hanford Atomic Products
Operation, Richland, Washington.

HW-53573, 1957, Waste- Status Summary; Chemical Processing Department, October 1957,
Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, Waste- Status Summary; Chemical Processing Department, November 30,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-545 19, 1957, Waste- Status Summary; Chemical Processing Department, December 31,
1957, Hanford Atomic Products Operation, Richland, Washington.
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HW-549 16, 1958, Waste- Status Summary; Chemical Processing Department, January 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55264, 1958, Waste- Status Summary; Chemical Processing Department, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55630, 1958, Waste- Status Summary; Chemical Processing Department, March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55997, 1958, Waste- Status Summary; Chemical Processing Department, April 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56357, 1958, Waste- Status Summary, Chemical Processing Department, May 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Waste- Status Summary; Chemical Processing Department, June 30, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57122, 195 8, Waste- Status Summary; Chemical Processing Department, July 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, Waste- Status Summary; Chemical Processing Department, August 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5771 1, 1958, Waste- Status Summary; Chemical Processing Department, September 30,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-58201, 1958, Waste- Status Summary; Chemical Processing Department, October 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 1958, Waste- Status Summary; Chemical Processing Department, December 16,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-58831, 1959, Waste- Status Summary; Chemical Processing Department, January 12, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-59204, 1959, Waste- Status Summary; Chemical Processing Department, February 10,
1959, Hanford Atomic Products Operation, Richland, Washington.

HW-59586, 1959, Waste- Status Summary; Chemical Processing Department, March 10, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summary; Chemical Processing Department, April 16, 1959,
Hanford Atomic Products Operation, Richland, Washington.
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HW-60419, 1959, Waste- Status Summary; Chemical Processing Department, May 18, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6073 8, 1959, Waste- Status Summary; Chemical Processing Department, June 15, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61095, 1959, Waste- Status Summary, Chemical Processing Department, July 14, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6 1582, 1959, Waste- Status Summary; Chemical Processing Department, August 18, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61952, 1959, Waste- Status Summary; Chemical Pro cessing Department, September 17,
1959, Hanford Atomic Products Operation, Richland, Washington.

HW-6242 1, 1959, Waste- Status Summary; Chemical Processing Department, October 19, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-62723, 1959, Waste- Status Summary; Chemical Processing Department, November 12,
1959, Hanford Atomic Products Operation, Richland, Washington.

HW-63083, 1959, Waste- Status Summary; Chemical Processing Department, December 15,
1959, Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, Waste- Status Summary; Chemical Processing Department, January 19, 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-63 896, 1960, Chemical Pro cessing Department - Waste Status Summary, February 12,
1960, Hanford Atomic Products Operation, Richland, Washington.

HW-643 73, 1960, Chemical Processing Department - Waste Status Summary, March 17, 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-648 10, 1960, Chemical Processing Department Waste Status Summary March 1-31, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chemical Processing Department - Waste Status Summary, May 18, 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-65643, 1960, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richlandi, Washington.

HW-66187, 1960Chemical Processing Department - Waste Status Summary, July 25, 1960,
Hanford Atomic Products Operation, Richland, Washington.
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HW-66557, 1960, Chemical Processing Department- Waste Status Summary, August 22, 1960,
Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department - Waste Status Summary, September 20,
1960, Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Department - Waste Status Summary, November 29,
1960, Hanford Atomic Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department - Waste Status Summary, November 30,
1960, Hanford Atomic Products Operation, Richland, Washington.

HW-68291, 196 1, Chemical Processing Department - Waste Status Summary, January 25, 1961,
Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 196 1, Chemical Processing Department - Waste Status Summary, January 30, 1961,
Hanford Atomic Products Operation, Richland, Washington.

HW-71610, 196 1, Chemical Processing Department - Waste Status Summary, November 6,
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Department - Waste Status Summary, February 7, 1962,
Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, August 8, 1962, Hanford Atomic Products Operation,
Richland, Washington.

HW-76223, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July - December 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-78279, 1963, Chemical Processing Department - Waste Status Summary, June 1963,
Planning and Scheduling Production Operation, Hanford Atomic Products Operation,
Richland, Washington.

HW-80379, 1964, Chemical Processing Department - Waste Status Summary, January 9, 1964,
Planning and Scheduling Production Operation, Hanford Atomic Products Operation,
Richland, Washington.

HW-83308, 1964, Chemical Processing Department - Waste Status Summary, July 15, 1964,
Planning and Scheduling Production Operation, Hanford Atomic Products Operation,
Richland, Washington.
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HW-83906-C-RD, 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports Jan uary 1957 through December 1958, General Electric Company,
Richland, Washington.

ISO-226, 1966, Chemical Processing Division - Waste Status Summary January 1, 1966 through
March 31, 1966, ISOCHEM INC., Richland, Washington.

150-404, 1966, Chemical Processing Division - Waste Status Summary April 1, 1966 through
June 30, 1966, ISOCHEM INC., Richland, Washington.

IS0-538, 1966, Chemical Processing Division - Waste Status Summary July 1, 1966 through
September 30, 1966, ISOCHFEM INC., Richland, Washington.

150-674, 1967, Chemical Processing Division Waste Status Summary, Operations Analysis
Waste Management Section Contract AT (45-1)-185 1, Item G-9, ISOCHEM Inc.,
Richland, Washington.

IS0-806, 1967, Chemical Processing Division-Waste Status Summary, April 5, 1967,
ISOCI{EM INC., Richland, Washington.

ISO-967, 1967, Chemical Processing Division-Waste Status Summary, July 12, 1967,
ISOCHIEM INC., Richland, Washington.

RL-SEP-260, 1965, Chemical Processing Department - Waste Status Summary, July 1, 1964
Through December 31, 1964, Planning and Scheduling Production Operation,
Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-659, 1965, Chemical Processing Department - Waste Status Summary, January 1, 1965
Through June 30, 1965, Planning and Scheduling Production Operation, Hanford Atomic
Products Operation, Richland, Washington.

RL-SEP-821, 1965, Chemical Processing Department - Waste Status Summary, July 1, 1965
Through September 30, 1965, Planning and Scheduling Production Operation,
Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-923, 1966, Chemical Processing Department - Waste Status Summary, October 1, 1965
Through December 31, 1965, Planning and Scheduling Production Operation,
Hanford Atomic Products Operation, Richland, Washington.
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EXECUTIVE, SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tank 241-T-104. This review was conducted to support decisions
concerning disposition of the waste present in this tank.

Tank 241-T-1 04 was used to periodically receive first decontamination cycle (IC) waste and
coating removal waste (CW) from the 22 1-T B ismuth Phosphate Plant from March 11, 1946,
through October 19, 1954. No other waste types were received and stored in tank 24 1-T-l104.

ln the bismuth phosphate process, irradiated nuclear fuel elements were processed to recover
plutonium. The aluminum coating on the fuel elements was first dissolved and separated from
the uranium fucl elements. Then, the uranium fuel elements were dissolved. The plutonium was
separated from the uranium and the majority of the fission products by carrier precipitation using
bismuth phosphate. The uranium and fission product waste (so-called metal waste) was
neutralized and transferred to various single-shell tanks. Thc plutonium and bismuth precipitate
wvere processed through two additional precipitation steps to separate phosphate insoluble fission
products (e.g., cerium, niobium, ruthenium, and zirconium) from the plutonium. These two
precipitation steps were known as the first decontamination cycle (IC) and second
decontamination cycle (2C). The coating removal waste (CW) was transferred with the I C
waste to various single-shell tanks. Similarly, the 2C waste was also transferred to various
single-shell tanks.

During storage in the single-shell tanks, the I C/CW wvaste precipitated solids which contained
primarily bismuth, plutonium, americium, uranium, sodium, phosphate, sulfate, and metals. The
I C/CW supernatant contained primarily aluminum, sodium, nitrate, and cesium-]137. Asa result,
tank 24 1-T-1 04 contained settled I C/CW solids (i.e., bismuth and plutonium precipitate) and
I C/CW supernatant. The I C/CWV supernatant was removed from tank 241 -T-1 04 and processed
in the 242-T' Evaporator (April through July 195 1) or disposed in the east section of trench 21 6.
T-1 4 (January 14, 1954). The interstitial liquid was removed from the I1C/CW sludge present in
tank 241 -T-1 04 and transferred to other underground storage tanks in two campaigns conducted
February 1976 to August 1977 and March 24, 1996 to May 30, 1999.

Core samples of the sludge stored in tank 241 -T-1 04 were obtained in 1992 and analyzed to
determine chemical and radiochemical constituent concentrations. The concentration of
transuranic elements present in the I C/CW sludge contained in tank 24 1-T-1 04 is approximately
159.8 iqCig, based on the analytical results of the core samples for Pu-238, Pu-239, Pu-240 and
Am-24 1. The average concentrations of cesium-I 37 and strontium-90 in the I C/CW sludge as
analyzed in the tank 24 1-T-1 04 core samples are approximately 0. 155 piCig and 2.03 PCi/g,
decay corrected to January 1, 2004.
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LIST OF TERMS

1 C first cycle of the bismuth phosphate plutonium decontamination process
2C second cycle of the bismuth phosphate plutonium decontamination process
5-6 low activity cell drainage waste
cc cubic centimeters
Ci Curies
CW Coating waste
DOE U.S. Department of Energy
1ILW high-level waste
kg kilograms
ML kiloliters
LLW low-level waste
MW Metal waste
TRU transuranic
v110/k nanocuries per gram
PCi/cc microcuries per cubic centimeters
PCi/g inicrocuries per gram
pg/cc micrograms per cubic centimeters
pg,/g micrograms per gram
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1.0 INTRODUCTION

* The origin of the waste in tank 241-T-104 has been reviewed to provide informnation for
determining the disposition of this waste. Section 2.0 discusses the origin of waste transferred

* into and removed from single-shell tank 241-T-104. Section 3.0 provides a description of the
different types of wastes that were generated at the Hanford Site chemical processing plants and

* transferred to single-shell tank 241-T-104. Section 4.0 provides a discussion on the radionuclide
analyses of the waste in single-shell tank 241-T-104. Section 5 summarizes the waste types that
were transferred into single-shell tank 24 1 -T- 104.

2.0 NVASTE TRANSFER INTO ANT) WASTE REMOVAL FROM TANK 241-T-104

This section provides a brief description of single-shell tank 241-T-104 and summarizes waste
transfers into and waste removal from these tanks. In order to determine the origins of the waste
presently stored in single-shell tank 241-T-104, publicly available reports for the Hanford Site
were reviewed. Documents reviewed included the Hanford site contractors' monthly reports
(1945 through 1975), Army Corp of Engineers monthly reports (December 1944 through

* December 1946), U. S. Atomic Energy Commission monthly reports (1947 through 1954), waste
disposal reports (1948 through 1975), tank farm waste status summary reports, and
miscellaneous letters and technical reports.

The Hanford site contractors' monthly reports for January 1945 through July 1951 list the
* volume of waste stored in the single-shell tanks, with the exception of the B-200 and T-200

series single-shell tanks. NO records were located that provided the volume of wastes stored in
the single-shell tanks from August 1951 through February 1952. Beginning in March 1952,
waste transfers and the volume of waste stored in each single-shell tank were reported for each
tank in a waste status summary report.

With the exception of the waste status summary report.§, all reports cited in this section are
available electronically from the Hanford Declassified Document Retrieval System at
http,://www~2.hanford.gov/(Icclas/ or the U.S. Department of Energy (DOE) Information Bridge
at http://%v-%vv.osti .iov/bridg e. The waste status summary reports are available only as
photocopies from Hanford Site Records Information Management Services organization.

2.1 DESCRIPTION OF TANK 241I-T-1 04

Single-shell tank 241-T-104 was originally constructed in 1944 as part of the Manhattan Project
(HW-I 0475-C, chapter IX) and is one of the twelve, 1 00-series tanks in 241 -T Tank Farm.

*Figure I provides a plan view of tank 24 1-T-1 04. The 1 00-series tanks are seventy-five-foot
diameter underground tanks made of reinforced concrete with a steel liner on the bottom and
sides. The steel liner extends to a height of nineteen-foot. Each I100-series tank has a design
capacity of 530,000 gallons at a liquid depth of sixteen-feet, eight-inches. The 241-T Tank Farm
also includes four 200-series tanks that are of similar construction as the 1 00-series tanks, but are
only twenty-foot diameter, and each has a capacity of 55,000-gallons.
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Single-shell tank 241-T-104 has five nozzles identified as NI through N5. Tank 241-T-105 was
connected via an underground overflow pipeline (nozzle N I in Figure 1) to allow waste to
cascade to tank 241-T-105. Tank 241-T-105 was also connected via a separate underground
overflow pipeline to tank 241-T-106, which allowed waste to cascade from tank 241-T-104 into
tank 241-T-105 and then into tank 241-T-106. In addition to the overflow piping, each tank is
equipped with four, 3-inch diameter stainless steel inlet pipes.

Originally, three of the four inlet pipes (nozzles N2 through N4 in Figure 1) on tank 241 -T-104
wvere connected to diversion box 241-T-153. The four inlet pipes for tanks 241-T-105 and
241-T-106 were blanked off close to each tank (HW-10475-C, page 907 and 908). However, on
July 23, 1946, piping modifications were conducted to allow the direct transfer of waste from
221-T Plant through diversion box 241-T-153 to tank 241-T-105 (H-2-578,I-H-2-755, and
HAN-45762, pages 26 and 32). This allowed tank 241-T-105 to be independently filled with
waste that could then cascade through the overflow pipeline to tank 241-T-106. W~aste transfers
into tank 241-T-104 and the operation of the tanks 241-T-104, 241-T-105 and 241-T-106 as a
cascade are discussed in more detail in Section 2.2.
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Figure 1. Tank 241-T-104 Plan View
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2.2 IWASTE TRANSFERS FOR TANK 241-T-104

The following sections describe in chronological order the waste transferred into tank 241 -T-1 04
and the waste disposition. Appendix A provides a listing of the waste volume present in tank
241-T-104 from 1945 through 1977. The only types of waste transferred into tank 241-T-104
were coating removal waste and first decontamination cycle waste from the bismuth phosphate
process conducted in the 221-T Plant.

In the bismuth phosphate process, irradiated nuclear fuel was processed to separate plutonium
using the bismuth phosphate process. The coating on the irradiated nuclear fuel was initially
dissolved and separated from the uranium fuel elements. The dissolved fuel coating was referred
to as coating removal waste. The uranium fuel elements wvere then dissolved. Plutonium was
separated from the dissolved uranium by precipitation and centrifugation of the plutonium
precipitate. The plutonium precipitate was washed three times and the wash solution combined
with the uranium and fission products that remained in solution. The uranium and fission
products that remained in solution were discarded as waste to the single-shell tanks. The
plutonium precipitate was dissolved and processed through two successive precipitation steps to
separate fission products from the plutonium. These precipitation steps were referred to as the
first and second decontamination cycles. The waste from each decontamination cycle was
referred to as I C and 2C waste. The plutonium was further processed in the
224-T Concentration Building and the 23 1-Z Isolation Plant before shipment from the Hanford
Site. Section 3.0 discusses the bismuth phosphate process in greater detail.

* 2.2.1 ICICW WNNaste Storage (March 1946 -July 1946)

Irradiated nuclear fuel was first processed in 22 1-T Plant beginning on December 26, 1944
* (HW-7-1293-DEL, page 19). The first decontamination cycle (I C) waste wvas combined with the

coating removal waste (CW) and transferred to the cascade of tanks 241-T-107, 241-T-108, and
241-T-109. The combined 1C/CW waste was reported as being collected in tank 241-T-107 in
February 1945 (HWV-7.1338-DEL, page 22). Tanks 241-T-107, 241-T-108, and 241-T-109
continued to receive the combined I C/CW waste until March 10, 1946, when these tanks were

* reported as being filled (HW-7-3751 -DEL, pages 20 and 21).

On March 11, 1946, a pipeline was established to transfer the combined IC/CW waste from the
221-T Plant to tank 241-U-I110 in the 241-U Tank Farm. However, this transfer line developed a
plug shortly after first being used and the combined I1C/CW waste was transferred to tank
241-T-104 (HW-7-3751-DEL, pages 20 and 21). Tank 241-T-104 was filled with the combined
I C/CW waste in July 1946.(HW-7-4542-DEL, pages 2 1-22).

Tanks 241-T-104, 241-T-105, and 241-T-106 were originally designated as a spare set of tanks
for receipt of second decontamination cycle (2C) waste from the 221-T Plant. Collection of the
combined I1CW waste in tank 241-T-104 was considered at the time to be a temporary
measure. In order to allow the collection of 2C waste from 221-T Plant in tanks 241-T-105 and

8
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241-T-106, a separate transfer pipeline was established to the inlet of tank 241 -T-105 on July 17,
1946 (H-2-578 and HAN-45762, pages 27 and 32). Tank 241-T-105 was used to store 2C waste
from the 22 14 Plant from July 23, 1946 (HIW-7-4542-DEL, page 22) through April 1948, after
which the 20 supcrnatant waste was discharged to a crib (IIW-9922-DEL, page 31). Tank 241-
T-106 began to receive 2C waste through the overflow line from tank 241-T-105 in June 1947
(HW-7-7454.DEL, page 26) and was filled in March 1948 (HW-9595-DEL, page 32). The 2C
supernatant waste contained in tank 241 -T-1 06 was discharged to a crib from July 1948
(H W-1 0714-DEL, page 32) through August 3, 1948 (HIW- I0993-DEL, page 35).

The plug in the transfer line from 22 1-T Plant to the 241 -U Tank Farm was successfully removed
in April 1946 (HWV-7-4004.DEL, page 20). The combined I10/OW waste from 221-T Plant was
diverted to the cascade of tanks 24 1-U-i 10, 241 -U-Ill1, and 241 -U- 112 on July 22, 1946
(HW-7-4542-DEL, page 21-22). The cascade of tanks 241-U-i 10, 241-U-Ill1, and 241-U-I112
were filled with the 10/OW waste from the 221-T Plant in May 1948 (II W-10166-DEL,
page 33).

After emptying the 20 supernatant waste from tank 241-T-105, the combined 10/OW waste was
transferred from 22 1-T Plant to tank 24 1-T- 105 beginning in May 1948 (HAN-45807-DEL,
page 55). Waste began to cascade from tank 24 1 -T-1 05 into tank 241 -T-1 06 in August 1948.
Tank 241 -T-1 05 continued to receive I1O/CW waste through January 1949, at which tanks
241-T-104, 241-T-105, and 241-T-106 were all filled with IC/OW waste (HW-12391-DEL,
page 38). The 10/OW waste generated at the 221-T Plant was then transferred to the cascade of
tanks 241-TX-109 through 241-TX-I 12 (HlW-12391-DEL, page 38).

2.2.2 IC/CWl Supernatant Evaporation (March 1951 -July 1951)

The pH of the 1 C/OW waste was adjusted to approximately pH 7 in the 22 1 -T Plant before
transfer to the single-shell tanks. This pH adjustment wvas conducted to cause the precipitation of
bismuth and plutonium in the I C/OW waste so that the supernatant would contain a lower
concentration of plutonium (HW-7-27O6-DEL, page 21). As a result, tank 241-T-104 contained
settled I10/OW solids (i.e., bismuth and plutonium precipitate) and 10/OCW supernatant (IIW-
20991 -DEL, page 53).

The IC/CW supernatant contained in tank 241-T-104, along with that contained in the other
tanks in 241-T Farm were transferred to tanks 241-TX-I 17 and 241-TX-I 18 from March 1951
(I[W-20671 -Del, page 56) through July 1951 (HW-21802-DEL, page 42). The I C/CW
supematant was transferred from tanks 241-TX-I 17 and 241-TX-i 18 to the 242-T Evaporator
for evaporation. Processing of the I C/OW supernatant from the 241-T Farm tanks in the
242-T Evaporator was conducted from April 28, 1951 (HNV-2099 1 -DEL page 54 and
HAN-6367 1, page 40) through July 1951 (I[W-21802-DEL, page 42). The concentrated I C/OW
supernatant waste (i.e., evaporator bottoms) was stored in tanks 241 -TX-I 16 and 241 -TX-I 17.
The evaporator bottoms in tanks 241-TX-1 16 and 241-TX-1 17 were eventually processed again
through the 242-T Evaporator to further concentrate these wastes for storage in tanks
241 -TX- IO1 and 241 -TX- Ill.
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2.2.3 1CICW Waste Cascade Filling (August 1951 - December 1951)

After evaporating the 1 CICW supernatant, tank 241 -T-1 04 was again used to store I C/CW waste
from the bismuth phosphate process conducted in 221-T Plant. Tank 241-T-104 was operated as
a cascade with tanks 241-T-105 and 241-T-106. Tanks 241-T-1 04, 241-T-105, and 241-T-106
were reported as being filled with IC/CW wvaste in August 1951, October 26, 1951, and
December 22, 195 1, respectively (HW-3359 1, pae12).

2.2.4 Trench Disposal of ICiCw 'Supernatant (January 1954)

Plans were made to allow the IC/CW waste to remain in the cascade of tanks 241-T-104,
241-T-105, and 241-T-106 for one-year to allow for the decay of short-lived fission products,
after which the supernatant was to be processed in the 242-T Evaporator (HW-27838, page 32).
However, evaporation of the supernatant contained in these tanks was not conducted.

Instead, the I C/CW supernatant contained in tank 241 -T-1 04 was discharged to the east section
of trench 241 -T-1 (later renamned to trench 216-T-14) on January 14, 1954 (HIW-33591, page 12).
The lC/CW supernatant contained in tanks 241-BX-1 10, 241-BX-1 11, 241-BX-1 12,
241-BY-106, 241-BY-i 10, 241-T-105, 241-T-106, 241-TX-109, 241-TX-i 10, and 241-TX-1Ill
and 1CICW evaporator bottoms contained in tanks 241-B-I 07, 241-B-I 08, 241-B-1 09,
241-TY-101 and 241-TY-102 wvere also discharged to trenches from January 1954 through
November 1954 (HW-3359 1, pages I1I and 12 and IIW-3 8562, pages 10, 28 and 29). The
disposal of I C/CW supernatant to these trenches was based on the concept of retaining fission
products, plutonium, and uranium in the soil column. Trench disposal of the I C/CW supernatant
and evaporator bottoms was thought to be an economical method for providing additional
capacity in the single-shell tanks for storage of wastes with higher radioactivity (IHW-3428 1).

2.2.5 iCiCW Waste Cascade Filling (February 1954 -October 1954)

Beginning on February 23, 1954, IC/CW waste was again transferred to tank 241-T-104 (HW-
31126, page 5). The tank was filled to approximately 6-inches above the cascade overflow line
and waste began to cascade to tank 241-T-105 in March 1954 and to tank 241-T-106 in June
1954. The cascade of tanks 241-T-l 04, 241-T-105 and 241-T-106 was filled by the end of
September 1954 (HW-33396, pageS5) and did not receive any additional I C/CW waste from
221-T Plant.

On October 20, 1954, modifications to the bismuth phosphate process were conducted in
221-T Plant to segregate the coating removal waste (CW) from the first decontamination cycle
(I C) waste (HW-33585-DEL, page Ed-& and HW-33544, page 5). The coating removal waste
was transferred directly to tank 24 1-T-1 05, which cascaded through the overflow line into tank
241-T-106. Additional storage space for the coating removal waste was provided in tank
241-T-105 by pumping some of the supernatant from tank 241-T-105 to tank 241-TX-i 18 for
processing in the 242-T Evaporator (HW-33904, page 5).

10
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The IC waste was treated in 221-T Plant with potassium ferrocyanidc, nickel sulfate, and
sodium hydroxide to precipitate nickel ferrocyanide, which scavenged cesium-i 37 and
strontium-90 from the supernatant (HIW-33 184 and HW-33499). The treated I C waste was
discharged to tanks 241-TY-101 and 241-TY-103 from October 20, 1954 (HW-33544, page 7)
through March 20, 1956, when the final processing of irradiated fuels for plutonium recovery
was completed in the 221 -T Plant (HW-42219-DEL, page Ed-5). The nickel ferrocyanide
precipitate and the scavenged fission products settled in these tanks, with the supernatant
transferred in March 1955 to tank 241 -TX-i 18 for processing in the 242-T Evaporator
(I-iW-36001, page 7) and disposal in 216-TY trenches from October 1955 (HW-44784, page 42)
through November 1956 (HW-485 18, page 34).

After October 20, 1954, tank 241-T-104 was no longer used to receive waste from the
221-T Plant. No other transfers of waste into tank 241-T-104 have occurred.

2.2.6 Saltwell Pumping/ Interim Stabilization

The I1C/CW waste remained undisturbed in tank 241-T-104 until July 1969, when approximately
48,000-gallons of supernatant were transferred from tank 241-T-104 to tank 241-TY-103
(ARH-1200 C, page 7).

Removal of additional liquid from tank 241 -T-1 04 was conducted from February 27, 1976
through August 17, 1977 as part of the program to remove interstitial liquid (i.e., saltwell
pumping) from the single-shell tanks (letter 60410-78-092 and DS-022676). A total of
38,200 gallons of liquid waste wvas reported as being pumped from tank 24 1-T-104 to tank
241-T-101 during this period. In May 1978, saltwell pumping of liquids from tank 241-T-104
was attempted again. However, the pump was reported as inoperable. Saltwell pumping of
liquids from tank 24 1-T- 104 was resumed on September 11, 1978 and concluded on
December 26, 1978 (DS-022676). An additional 7,420 gallons of liquid waste wvere transferred
from tank 241-T-104 to tank 241-T-101. The height of waste in tank 241-T-104 was reported as
13-feet and 1.25-inches following saltwell pumping. The volume of waste in tank 241-T-104
was approximately 412,000 gallons based on the waste height measurement.

Interim stabilization of tank 241-T-104 was conducted from March 24, 1996 through May 30,
1999 (HNF-EP-0182 revision 172, page B-I5). Approximately 150,000 gallons of liquid were
pumped from tank 241-T-104 to the double-shell tank system, leaving an estimated
316,800 gallons of sludge in this tank (1INF-SD-RE-TI-178, page 200). Tank 241-T-104 was
declared having been interim stabilized on November 19, 1999 (HNF-EP-O 182 revision 172,
page B- 13).
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2.2.7 Comparison with Other Reports

Waste transfers into and waste removals from tank 241 -T-1 04 are summarized in A history of
the 200 Area Tank Farms (WHC-MR-0 132) for 1945 through 1980, Historical Tank Content
Estimtatefor the Northwest Quadrant 0/the Hanford 200 W est Area (HNF-SD-WM-ER-35 1),
and Maste Status and Transaction Record Summary (WVSTRS) Rev. 4 (LA-UR-97-3 11). The
information cited in Sections 2.2.1 through 2.2. 10 is in agreement with these previous reports.
These previous reports accurately state the volume of waste transferred into and removed from
tank 241 -T-1 04, as well as the volume of solids and total waste stored.
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3.0 TYPES OF TANK WASTE GENERATED AT THlE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development, plutonium
processing, and waste management activities conducted at the Hanford Site starting in 1944.
These irradiated nuclear fuel reprocessing, research and development, plutonium processing, and
waste management activities conducted in the processing plants are discussed further in the
DOEIRL-97-02, National Register of historic Places Multiple Property Document Form7 -

Historic, Archaeological and Traditional Cultural Properties of the Hlanford Site, Washington
February 1997.

It has been established in Section 2.0 that first decontamination cycle (IC) waste mixed with
coating removal waste (CXV) from the 221 -T Bismuth Phosphate plant was transferred into tank
241-T-104. 'The followving sections provide a discussion of the wastes originating from the
bismuth phosphate plant operations.

3.1 B AND T BISMUTH PHIOSPHATE PROCESS PLANTS

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from irradiated
nuclear fuel using the bismuth phosphate process. Figure 2 shows a summary of the
221-BIT Plant bismuth phosphate process, which is referred to throughout this discussion. The
bismuth phosphate process was operated in B-Plant from April 1945 (H[W-7-1649-DEL,
page 2 1) through June 1952 (IIW-25227-DEL, pages Ed-5 and Ed-6), after which the inventory
of radioactive materials was removed from the facility from July 1952 through March 1953
(HW-27774). The bismuth phosphate process was operated in T-Plant from December 1944
(HAN-45800-DEL, page 4) through March 1956, after wvhich the inventory of radioactive
materials was removed from the facility from March 1956 (HW-422 19-DEL, page ED-5)
through September 1956 (HW-45707-DEI, page D-5). T-Plant was placed in layaway status in
October 1956 (HW-46432-DEL, page D-5). T-Plant was re-activated in 1960 and is currently in
use for equipment decontamination and storage of commercial irradiated nuclear fuel elements.

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements wvas
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(H W-1 0475-C, page 403). The cladding removal waste sometimes referred to as coating waste
(CXV) was transferred to single-shell underground storage tanks (see item [1] in Figure 2).

Reprocessing of the spent nuclear fuel commenced with the dissolution of the uranium fuel
elements. The uranium fuel elements (see item [2] in Figure 2) were dissolved in nitric acid
(H W-1 0475-C, chapter IV, page 405). W~ater and sulfuric acid were added to the dissolved
uranium metal solution and the mixture was then transferred to the plutonium extraction section.
The sulfuric acid formed a uranyl sulfate ccmplex that prevented uratium precipitation as a
phosphate in the subsequent plutonium extraction step (HW- I0475-C, page 418).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-l 0475-C, page 503). The plutonium
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and bismuth phosphate carrier precipitate was centrifuged and washed three times with water to
separate the acidic supernatant from the plutonium precipitate (see item [31 in Figure 2). The
acidic solution remaining after the plutonium precipitation contained about 99 percent of the
uranium, about 90 percent of the fission products. This separation process also removed and
reduced the gamma radiation activity level in the plutonium precipitate by a factor of 10.
However, zirconium is phosphate insoluble and zirconium-95 (10 percent of the activity) stayed
with the plutonium product. The acidic uranium solution was then neutralized and transferred to
the underground single-shell tanks as metal waste (MW). Recent laboratory testing of the
bismuth phosphate flowshcet confirms this partitioning of radionuclides (internal letter 7G300-
02-NWK-024, "Bismuth Phosphate Process Radionuclide Partition Factors for the Hanford
Defined Waste Model"). The laboratory tests indicate the percentage of cesium-137 and
strontium-90 partitioned to the metal waste may have been as high as 100 percent and 89
percent, respectively.

After separating and washing the plutonium precipitate from the metal waste, reprocessing of
spent nuclear fuel was completed in the 221 Plant Bismuth Phosphate process. Plutonium
decontamination was conducted in the remainder of the 221 Plant Bismuth Phosphate process.
The plutonium-bearing cake was dissolved in nitric acid and further decontamination of the
plutonium to separate fission products wvas conducted (IIW-I 0475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products (e.g., cerium, niobium, ruthenium, and zirconium), leaving the
plutonium in solution. The precipitate was separated from the plutonium-bearing solution using
centrifuges and washed to remove soluble plutonium. The plutonium was reduced to the
+4 valence state to form a precipitate that could be separated from the remaining soluble fission
products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the
decontamination process (designated as 1 C waste) were transferred to the single-shell tanks. The
I C waste (see item [4] in Figure 2), contained approximately 10 percent of all fission products
and approximately 1.4 percent of the plutonium present in the original fuel charged to the plant
(IIW-23043, pages 20 and 22). After 1951, the bismuth phosphate process flowsheet was
modified to include cerium and zirconium scavenger precipitation in the IC by-product step to
remove lanthanide and zirconium radionuclides from the plutonium product (HW-23043,
page 16).

The plutonium solids from the first decontamination cycle were again dissolved in nitric acid. A
second decontamination cycle (see item [5] in Figure 2) was conducted to reduce the gamma
activity level by a factor of 10,000 from that in the previous dissolved metal solution, giving an
overall process decontamination factor of 100,000 below that of the original solution
(HW-l 0475-C, page 627). The second decontamination step essentially repeated the steps
previously described for the first cycle decontamination. The plutonium product from the
bismuth phosphate process was subsequently concentrated in the 224-T and 224-B buildings
using a lanthanumn fluoride precipitation process.

The second decontamination cycle wastes (designated as 2C) were also transferred to the

14
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single-shell tanks. The 2C wvaste contained less than 0. 1 percent of the uranium and fission
products and about 0.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 26 and 28).

During operation of B-Plant, the I C waste was combined with the coating removal waste and
transferred to the same single-shell tank. This same practice was conducted in T-Plant from
December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel ferrocyanide
scavenging of the I C waste was conducted in T-Plant to precipitate cesium- 137 and strontium-90
(FIW-33 585 -DEL, page Ed-8, and IIW-33184). The precipitated IC waste slurry was transferred
separate from the coating removal waste to separate single-shell tanks for settling of the
precipitate and discharge of the scavenged (i.e., cesium and strontium depleted) supernatant to a
crib.

Table 1 provides the flowsheet estimated compositions of the neutralized CW, MW, IC, and 2C
waste solutions generated from the 221 -B/T bismuth phosphate plants based on the October 1,
1951 flowsheet (HW-23043). Additional analyses of the supcrnatant fraction of MW, I C/CW,
and 2C that was stored in single-shell tanks are provided in Tables 2 and 3.

These sample analyses support that the 2C waste contained less than 0.1 percent of the fission
products. Analyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in
tank 24 1-T-1 12 conducted on August 6, 1952 and September 24, 1952 indicate that the total beta
emitters was comprised of 35 to 50 percent ruthenium, 35 to 50 percent cesium, 4 to 8 percent
cerium, yttrium, and other rare earths, and 6 to 11I percent undetermined (HW-27035, page 8).
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Table 1. Estimated Composition of Bismuth Phosphate Plant Wastes
______________________From October 1, 1951 Flowsheet 41)

()Coating ~ Ileta1 First Second 224
Analyte ' Removal %Vse Decontamination Decontamidnation Building

_____Waste_______ Cyce (Q asteCycle_(2C) Waste aste
Plutonium 3.3E-04 2.OE-04 6.OE-0714 1.6E-07 t" .68E-4(61
Uranium 0.15 ____ 0.235 Not repre 2.04E-05
Gamma 6.6E+04 1.3E+07 2-3E+06 1 .13E+04" 1.13E+020 "
Sodium Aluminate 95.1

Sodium Hydroxide (Na0lI1) 43.6 ______________ _______

Sodium Nitrate (NaNO,) 61.8 _____________________ ____

Sodium Nitrite (NaNOI) 56.0 _____________________

Sodium Silicate (NaSi03) 4.3 _____ _____________

Uranyl nitrate (UI IN) ()132 ________ _____

Fluorine (F) ___________ __________ _________5.6

Nitrate (NO3 ) ______9.7 93.1 61.3 42.4
Sulfate (SO. 24.4 4.73 3.61 0.35

Phosphate (P0 4) _____ 251 26.2 23.0 3.05
Sodium (Na) 83.2 47.3 36.7 36.8

Bismuth (Bi)_____ 2.59 1.31 1.18
Cerium (Cc) _ ____0,030 ____

Lanthanum (La) ______0.49

Nian__nese (Mn)_____ 0.33
Zirconium (Zr) ______0.030 _____________

Iron (Fe) ______1.37 1.82 _____

Chrome (Cr) _ ____0.16 0.06 0.17
Ammuonia (Nil4._______ 1.98 1.71 .0.12
Silicon Ilexa-Fluoride (SiF6 ) _______4.35 3.67______
Volume per Batch (allons) 1795 12,380 2.040 12,090 2-200

Notes:
1 See IIW-2.3043.
SAnalyses arc reported in grams per liter cxcept for gamma activity, which is counts per minute pcr mL

43 IIW-23043, page 3 1, notes that uranium is not actually present in this form, but is probably as NaUO2 PO4 and
Na,(UO)-CO,.

(4 P and Gamma concentrations were calculated from thc compositions of tanks 13-4 and 14.3 (HW.23043, pages 20 and
22).

15 P and Gamma concentrations were calculated rrom the compositions of tanks 18-4 and 19-3 (II W-23043, pages 26 and
28).
SPu and Gamma concentrations were calculated from the compositions of tanks A4, D-4. 13-3, and F-8 (M1 -23043,
pages 39,44,48, and 54).
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________Table 2. Analyses of Bismuth Phosphate Process Supernatants Stored (~
Waste Typc Tank pH Pu Gross Beta Gross Gamma Date

o______ -per Liter ~ilic!ures e iter hlilicurlesper Liter Sampled
Metal Waste T-101 10.1 70 200'" 70" 12-12-1946
Metal Waste T-101 10 35 1101) 5( 7-01-1947
Metal Waste T-102 1 9.9 60 120 20 7-01-1947
Metal Waste T-103 9.8 60 ISO 20________ 7-01-1947

ICiCW 3- 109 9.9 .4 .50.28 3-18-1947
ICICW C-1 12 9.9 12 12 443-18-1947

2C 13-111 6.9 7.2E-02 2.OE-03 3.013-03 7-1-1947
2C B-1 12 6.8 4.32E??t3  1.5E-03 3.OE-03 7-1-1947

Pu Gross Beta Gross Gamma DateW'aste Type Tank P1 pg per Liter Counts per minute Counts per minute Sape
_________per cc per ccamle

2C T-110 Noti ntoed 15 4.9E+04 30 7-13-1945

2C T-1 10 991 19 6.9E+04 55 7-25-1945 -2C 13.1 10 9 .6 8. 5 7.OE+04 55 7-25-1945
Notes:

See IIW-10728 and tIW-3-3220.
SSolids formed in each of wages, settling to the bottom of each tanks. These sample analyses are ror the supernatant only and
are not represenltahive of the sludges
Th reported Pu sample analyses for tank B-I 12 seem to be in error and lacking an exponent in IIW-I 0728.

Pirto October 1945, the I C and 2C wastes were neutralized to a pl I of approximately 10. T'he waste collected in tanks
2411-1,2 B11,2 -- 22 -- 0 4IT11,ad2 T11 eenurlzdt bu f1 fe coe 1945
to precipitate bismuth and plutonium (MIV-3-322O, page 13).
()Decreases in gross beta and gross gamma concentrations shown for the T-10 I waste samples are due to decay of fission
products with short half-lives.
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3.1.1 221-T and 221-B Plant Cell Drainage Waste

During the operation of the 22 1-B and 221 -T Bismuth Phosphate plants, failure of process
equipment, cooling jackets on process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical solutions, and process solutions (e.g., MW, I C, 2C wastesand plutonium product solutions) to the process cells. Each of the 40 process cells in the
221 -B and 22l1-T Plants contained a sump that was equipped with a conductivity probe
beginning in August 1946 to detect a liquid leak in the process cell (HW-7-4739-DEL, page 21).The sumps gravity drained to a 24-inch diameter vitrified clay pipe that traversed under each celland discharged to a deep, open top, stainless steel tank, number 5-7 in section 5 (cell 10)
(HW- I0475-C, page 914).

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5-9, which were used forsampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 couldbe jetted between these two tanks. High-activity waste collected in 221-T Plant and 221-B Plant
tanks 5-9 could be jetted to single-shell tanks 241-T-107 and 241-B-107, respectively
(HW-10475-C, page 918). Alternatively, the waste could be transferred to process vessels withinthe 221-T (or 221-B) Plant and processed to recover plutonium. An example of this practice iscited in the January 1948 monthly report for the Hanford Works (H[W-893 1 -Del, page 28).

The T-Plant stack drainage waste was also collected as part of the cell drainage until May 28,195 1, after which the stack drainage was routed to the cascade of single-shell tanks 24 1 -TX-I 13,241-TX-i 14, and 241-TX-I 15 (HIW-21260-DEL, page 58). Also, the dissolvers located in 221-
B and 22 1-T Plant cells 5, 6 and 7 were equipped with off-gas scrubber towers in May 1948
(HAN-45807, pages 57). The dissolver off-gas scrubbers used water to adsorb iodine and
remove particulates from the dissolver off-gases. The spent scrubber solution was combined
with the low-activity cell drainage waste collected in tank 5-6 (11W-I 0728). The dissolver off-
gas scrubbers were replaced with silver chemical reactors, thus eliminating the spent scrubber
solution. The first silver reactor was installed in the 221-B Plant in October 24, 1950 (HW-
19898 and HW-19325, page 52) and the remaining silver chemical reactors were installed in the
221I-B and 221I-T Plants by January 1951 (I-W-20161, page 52 and HW-21826).

Waste collected in tank 5-6 was transferred to reverse wellI number 21 6-T-3 from January 1945
through August 1946. Crib number 216-T-6 was used to dispose of the cell drainage waste from
August 1946 through June 195 1. Afler June 195 1, cell drainage waste was transferred to the
cascade of tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12 (FIW-55176, part V). The quantity andcomposition of the cell drainage solutions discharged from tank 5-6 varied (see HW-20583, page
4 and HW-33591, page 25). Table 4 provides analyses of cell drainage wvaste that was collected
in tank 5-6 and transferred to either crib 216-T-6 or to the cascade of tanks 241-T-1 10, 241-T-
Ill, and 241-T-1 12. As evident from the analyses provided in Table 5, the neutralized, low-
activity cell drainage waste contained soluble beta emitting radionuclides and plutonium.
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3.1.2 221-T Equipment Decontamination Facility

In October 1958, plans wvere developed to convert the 221-T Plant for use as decontamination
facility for equipment from the Reduction-Oxidation (REDOX) plant (HW-5805 I-DEL, page D-
5). Work was conducted from February 1959 (HW-59434-DEL, page D-4) through June 1960
(HW-65935-DEL, page C-2) to convert the 221-T Plant. Equipment decontamination activities
were initiated at the 221 -T Plant in July 1960, with the receipt of a failed multipurpose dissolver
from the REDOX plant (HW-66271 -DEL, page C-2). Equipment decontamination waste was
transferred to single-shell tanks 241 -T-1 I11 and 24 1-T-1 12 (RPP-13873, section 2.2.4). Tank
24 1-T-1 04 did not receive equipment decontamination waste.

Tab 4.Comosition of Tank 5-6 Cell Drainage WVaste from 221-T Plant. (3 sheets)
ru Ttal Beta

Yea Month~g T Lters toam At ivit J Comment

Tak56Cell DangTrsfreto216-T-.6 Crib 1 1
1948 Jnay839.900 49 88 Total beta activity does not include

Feray724,461 8 73 radioactive iodine. Samples were
_____March 586,188 3 789 measured for total alpha activity.
_____April 842.778 9 461 Calculated Pu mass assumes that all

May___ 918,007 5 72- alpha activity measured in samples
_____June 971,810 9 295 was Pu. Uranium activity in

July___ 1,057.015 6 130 samples contributed less than 8% of
_____August 831,662 4 248 'the total alpha activity .

_____September 857,327 5 361
_____October 830,083 4 116

I____ November 1 980,411 161 214 1_____________

No records could be located for December 1948 through August_1949.
1949 September 1 260,000 32 365 _______________

______October 360,000 41 2800 ______________

_______November 340.000 38.2 333 _______________

______December 430,000 48 250 ______________

1950 Jnay410,000 44 210 _____________

February 330,000 28.5 No data
_______ _ _______ _ _________ _________reported _ _ _ _ _ _ _ _ _ _ _ _ _

March 370,000 35 No data
_______ ________reported

___ April 450,000 35.6 294 ______________

May___ 370.000 33.9 363
______June 430.000 36.6 2142 _____________

___ July 520,000 43.6 600 ______________

______August 590,000 44.9 741 ______________

______September 480,000 42.3 850 ______________

______October 620,000 47.3 858 _____________

______November 540,000 50.9 6001______________
I____ December 590,000 1 42.1 850 _______________

No records could be located for January 1951 through December 195 1. Beginning in June 195 1, Tank 5-6 cell
drainage waste along with 2C waste was routed to the cascade of tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12.
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Table 4. Composition of Tank 5-6 Cell Drainage Waste from 221-T Plant. (3 sheets)
I I Pu Total Beta

Year Mot ies Gas Activity Comment
LIer Grams Curies I

Tank 5-6 Cell Drainage Waste Discharged to the Cascade of Tanks 241-17-110, 241-T-1 11,and 241-T-1 12 1114,

1952 Jnay595.000 5.2 440 _______________

Fera498,000 6.9 850 ______________

March 643,000 8.2 920 ______________

April 623,000 8.8 660 ______________

N1Y318.000 1.8 84 _______ ______

June 392.000 3.0 97
July 600,000 4.1 160 Beginning in July 1952,

224 building waste, along with tank
5-6 cell drainage and 2C wastes
were routed to the cascade of tanks
241-17-1 10, 241-T7-111, and
241-T7-112. Values reported are for
tak-cll drainaewasteoy

Auut670,000 6.5 265
September 260.000 1.9 675 _____________

October 430.000 3.0 310 _____________

November 490,000 2.7 95 ______________

December 540,000 3.3 240 ______________

1953 Jnay490,000 2.4 130 _____________

530.000 3.9 480 ______________

March 660,000 5.0 245
April 390,000 2.0 180 ___ __________

M y1 490,000 1.8 220 _______________

RJune 
660,000 

3.5 
590 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U,280,000 0.9 65 _______ ______

August 490,000 2.4 too ________________

September 560,000 7.8 195 _______________

October 560,000 6.8 1.840
November 710.000 8.7 1.085
December 740,000 8.8 885 ______________

1954 Jnay830.000 10.4 1,680
February 820.000 14.2 16,420 ______________

March 860,000 18.6 5,305
April 540,000 8.4 2.175

Ma790,000 10.6 1,760
June 810,000 9.5 2,390 _______________

July 1,030,000 Radionuclide content not reported
separately for 5-6 Cell drainage
waste from July 1954 through

________June 1955 (IIW-38562, page 26).
Auus 1,150,000 ______

_______September 1,090.000 ______

_______ October ,800.000 ______ ______

______ November 730,000 ______ ______

_______ December 1,100,000 ______ ______

1955 Jnay1.370,000 _____ ______ ________ ______

________ a 950,000 _____ ______ _______ _______

_____ M rch 1,460,000 ______ ______
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Table_4. Cornposition of Tank 5-6 Cell DriaeW sefrom 221-T Plant. (3 sheets)
Pu Total Beta

Year Mlonth Liters Gas Activity Comment

1955 April - 1,380,000 ______ ______

May 1,410,000 ____________ ______________

June 1 1.440,0001 1_____ ______ _____________

The volume and radionuclide content of tank 5-6 cell drainage waste were not recorded separate from other wastes
transferred into the cascade of tanks 241 -T-1 10, 241-T-I11. and 24 I-T-1 12 after July 1954.

Notes:
41) IIWJt 1908
(2) IIW-20583
(' FIW-25301

45)Analyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in tank 24 1-T-1 12 conducted on
August 6. 1952 and September 24, 1952 indicate that the total beta emitters was comprised of 3S to W1 . ruthenium
35 to 501/ cesium 4 to 8% cerium, yttriumn, and other rare earths, and 6 to 11% undetermined (IHNV.27O3S, page 8).
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4.0 RADIONUCLIDE ANALYSES OF WASTE IN TANK~ 241-T-104

The U.S. Department of Energy (DOE) uses several factors to determine the disposition of
radioactive wastes (DOE M 435.1). One of these factors is the concentration of alpha-emitting
transuranic isotopes with half-life greater than 20 years present in the radioactive waste. Two
core samples of the waste stored in tank 24 1-T-1 04 were obtained in 1992 for chemical and
radioc hemical analyses. The results of the chemical and radiochemical analyses along with
process waste knowledge are wvere used to determine the inventory of key analytes and
radionuclides present in the tank 241-T-104 wvaste (i.e. best basis inventory).

Table 5 provides the best-basis inventory for the I C/CW sludge stored in tank 241 -T- 104, as
reported on October 11, 2004 from the Tank Waste Information Network (TWINS) databasc;
http2:lltwins.]pnl.spov/twins.htm . The radionuclide inventory is decay corrected to January 1,
2004. The transuranic elements (i.e., Np-237, Pu-238, Pu-239, Pu-240, and Am-241) are
summed and presented in Table 6. The concentrations of transuranic elements in the 1 C/CW
waste stored in tank 241-T-104 are approximately 159.8 ilCig. The concentrations of cesium-
137 and strontium-90 present in the I C/CW waste stored in tank 241 -T-1 04 are also provided in
Table 6. The cesium-137 and strontium-90 concentrations are approximately 0.155 piCVg and
2.03 pxCi/g.

The inventories of transuranic elements, cesium-137, and strontium-90 present in tank
241-T-104 are also compared to the inventory of these radionuclides present in all 177
underground storage tanks at the Hanford Site in Table 6. The inventory of transuranic, elements
present in tank 241-T-104 is approximately 0.12 percent of the total inventory of transuranic
elements present in all 177 underground storage tanks at the Hantford Site. The inventories of
cesium-1 37 and strontium-90 present in tank 24 1-T-104 are approximately 0.00056% and
0.0061 % of the total inventory of cesium-I 37 and strontium-90 present in all 177 underground
storage tanks at the Hantford Site.

Table 5. Best-Basis Inventory fr Tank 241 -T-1 04 Sludge. (3 sheets)
Analyte Inventory _ Basis Concentration
tO6Ru 4.92E3-11I Ci TE 2.87E3-14 _pCi/g
I I3mCd 5.78E-02 Ci TE 3.37E3-05 p~ig
12SSb 7.72E3-04 Ci iT 4.50E3-07 iCi/g
126Sn 4.80E3-03 Ci TE 2.80E3-06 itCVg-
1291 5. 1OE-04 Ci TE 2.98E3-07. pCi/g
134Cs 5.99E-07 Ci TE 3.43E-lO pCi/g
137Cs 2.40E+02 Ci S 1.55E-01 MCi/g
137mBa 2.27E-+02 Ci C 1.47E-O1 ttCi/g
14C < 6.9E3-02 Ci S 4.46E-05 pCi/g
I5Sm 1.0 1 E402 Ci TE 5.89E3-02 pCi/g
152Eu 3.24E-03 Ci 'TE 1.89E3-06. ItCV/a
15413u 2. 111E400 Ci S 1.37E3-03 PiCig
I SSEu 1.09E3400 Ci S 7.07E3-04 ptCVP
226Ra 6.33E3-06TCi TEr 3.69E3-09 itCVg
227Ac 540E -5Ci TE 3.15E-08. pCi/g
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Table 5. Best-BasisInventory for Tank 241-T-104 Sludge. (3 sheets)
Analyte Inventory Basis Concentration
228Ra 7.10E-11I Ci TE 4.14E-14 VCi/g
229Th 2.002-08 Ci TE 1.17E.17' pCi/g
23IPa 4.04E-04 Ci TE 2.35E-07 jCi/g
232Th 1.68E-10 Ci TE 9.80E-14 piCi/g
232U1 5.66E-06 Ci C 3.66E-09 p.Ci/g
233U1 4.7 1E-07 Ci C 3.04E-10 pCi/g
234U 6.28E-01 Ci S 4.06E-0 ixcvg
235U1 2.03E-02 Ci S 1.3 1 E-05 ~Ci/g
236U1 6.06E-03 Ci S 3.92E-06 pCi/g
23N 2.20E-03 Ci TE 1 .28E-06 pCi/g
238Pu 2.51 E+00 Ci S 1.63E-03 iiCi/g
23811 4.64E-01 Ci S 3.002-04 pCi/g
239Pu 1.93E+02 Ci S 1.25E-01 HiCVg
240Pu 2.33E+01 Ci S 1.5S1E-02 pCi/s
241Am 2.80E+01 Ci S 1.8 1E-02 PCVg
24lPu 7.84E+01 Ci S 5.07E-02 p.Cilg
242Cm 4.69E-03 Ci C 3.04E-06 _pCi/g
242Pu 1.1 5E-03 Ci S 7.44E-0 PCi/g
243Am 2.76E-03 Ci C 1.78E-06 HiCi/g
243Cm 5.24E-05 Ci C 3.39-O8 pCi/g
244Cm 1. 1 E-03 Ci C 7.63E-07, iCi/g
311 3.75 E-01I Ci TS 2.19E-04 VCi/g
S9Ni 1 .24E-02 Ci TE 7-25E-06 zCi/g
6OCo 7.912E-02 Ci TE 4.612E-05 VCi/g
63Ni 1.72E400 Ci TE 1.01 E-03 tCi/g

MeS 1 .27E-03 Ci TE 7.42E-07 pCi/g
90Sr 3.14E+03 Ci S 2.03E+00 piCilg
90Y 3.14E+03 Ci C 2.03E+00 jICVg__
93mNb 1.47E+00 Ci TE 8.59E-04 pCi/g
93Zr 1.63E400 Ci TE 9.5 1E-04 iCi/g
99Tc 9.742E-0I C i S 6.30E-04 pCi/g
Al1 2.512E+04 kiz S 1.62E+04 jugfg
Bi 2.92E+04 k~ S 1.89E+04 pgfig
Ca 2.24E+03 k S 1.452403 pxglg
CI 1.04E+03 g S 6.70E+02 Vglg
Cr 1.39E403 ke S 9-01E+02 izgtg
F 1.33E404 kg~ S 8.57E+03 pg/g
Fe 1.39E+04 k- S 9.02 E+03, pg~g
fig 1.94E-01 kg S 1.252E-0I ,ig/g
K 1.38E+02 ktg S 8.90E+01 pt
La 1I.692+00 k TS 9.86E-0! I pa
Mn 9.56E+01 kg S 6.18E+01. pigj
Na 9.98E+04 kg 5 6.45E+04 lif
N i 1.75E+01 kg S 1.13E401 pgtg
N02 6.55E+03 k9 S 4.24E+03 p1g/g
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Table 5. Best-Basis Inventory fr Tank 241-T-104 S gdj(3 seets)
Anlt Inetr Basis Concentration___________

N03 8.97E+04 kP S 5.80E+04 pgfg
Oxalate 1.0O1E+03 kg C 5.88E+i02 p _e/g
Pb 7.70E+01 kjg S 4.98E+01 PuPlg
P04 1.14E405 kg S 7.35E+04 tsglg

1.0 1.OE+04 kig 6.5213+03 pglg
S04 5.92E+03 kj S 3.93E+03 pig/g
Sr 1.53E+02 kit 9.9 1E+OI, ptg/
TIC as C03 7.73E+02 kgt S 5.OOE+02 ptg
TOC 5.2313+02 kg TS 3.05E+02 gut/g
UTOTAL I1.39E+03 kgt S 8.97E+02 'pg/g
Zr 1.04E+02 kgt S 6.75E+0I pg/g
Notes:

Radionucl ides are &-.ay corrcted to January 1 * 2004
S - Sample based
C - Calculated
IT - Dasc on aIi lanrord Dc lined Waste model or engineering based waste iemplatc
TS - Based on a sariplc based wase tcmplate

Tabic 6. Transuranic Elements and Fission Products in Tank 241-T-104.
Tank TRU Cs-137 Sr-90

TICi/g Ci PCgCi ACVg Ci
241-T-104 159.8 246.8 0.155 240 2.03 3,140
All 177 Tanks . Not 214,067 Not 43,000,000 Not 51,900,000

applicable applicable applicablce ______

24 1-T-I104 waste as a I .2 SA .6E-04% 6. 1E-03%
pecnaeof all 177 tanks

Note: ThU - transuranic
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5.0 SUMMARY

Tank 241-T-104 received only first decontamination cycle (IC) waste and coating removal wvaste
(CXV) from operations of the bismuth phosphate process conducted in the 221 -T Plant. The
transfer of I C/CW waste into tank 241 -T-1 04 was conducted periodically from March 11, 1946
through October 19, 1956.

The p11 of the IC/CW waste was adjusted to approximately pHl 7 in the 221-T Plant before
transfer to the single-shell tanks. This was done to cause the precipitation of bismuth and
plutonium in the I C/CW wvaste so that the supernatant would contain a lower concentration of
plutonium. As a result, tank 241-T-104 contained settled 1CICW solids (i.e., bismuth and
plutonium precipitate) and I CICW supernatant.

The IC/CW sludge was allowed to settle in tank 241-T-1 04. The IC/CW supernatant was
removed from tank 241 -T-1 04 and either processed in the 242-T Evaporator (April through
July 195 1) or disposed in the east section of trench 216-T-14 (January 14, 1954). The interstitial
liquid was removed from the IC/CW sludge present in tank 241-T-104 and transferred to other
underground storage tanks in two campaigns conducted February 1976 to August 1977 and
March 24, 1996 to May 30, 1999.

The concentration of transuranic elements present in the I C/CW sludge contained in tank
241-T-104 is approximately 159.8 ilCi/g. The concentrations of cesium-137 and strontium-90 in
the I CICW sludge contained in tank 241-T-104 arc approximately 0.155 tiCilg and 2.03 ".Ci/g,
dccay corrected to January 1, 2004.
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APPENDIX A

VOLUME OF WASTE IN
TANK 241-T-104

January 1945 through May 1977
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Washington.

HW-3 8562, 1955, Radioactive Contamination in Liquid Wastes Discharged to Ground at
Separations Facilities through June 1955, General Electric Company, Richland,
Washington.

1-W-38926, 1955, Waste- Status Summary; Separations Sction, Separations - Projects and
Personnel Development Subsection, August 31, 1955, General Electric Company,
Richland, Washington.

HW-392 16, 1955, Waste- Status Summary; Separations Section, Separations- Projects and
Personnel Development Subsection, September 30, 1955, General Electric Company,
Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, October 195, General Electric Company, Richland,
Washington.

HW-40208, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, November 30, 1955, General Electric Company,
Richland, Washington.

HW-408 16, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, December 31, 1955, General Electric Company,
Richland, Washington.

HW-4 1038, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, January 31, 1956, General Electric Company,
Richland, Washington.

HW-4 1812, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, February 1956, General Electric Company,
Richland, Washington.

HW-42394, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, March 31, 1956, General Electric Company,
Richland, Washington.
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HW-42993, 1956, Waste- Status Summary, Separations Section, Separations - Projects and
Personnel Development Subsection, April 30. 1956, General Electric Company, Richland,
Washington.

1-W-43490, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, Mlay 31, 1956, General Electric Company, Richland,
Washington.

HW-43895, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, June 30, 1956, General Electric Company, Richland,
Washington.

HW-44860, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Subsection, July 31, 1956,Generat Electric Company, Richland,
Washington.

HW-45140, 1956, JMaste- Status Summary; Separations Section. Separations - Projects and
Personnel Development Subsection, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, Waste- Status Summary; Chemical Processing Department, Production
Operation - Chemical Processing Department, September 30, 1956, General Electric
Company, Richland, Washington.

HW-463 82, 1956, Mite- Status Summary, Chemical Processing Department, Planning and
Scheduling - Production Operation, October 1956, General Electric Company, Richland,
Washington.

HW-47052, 1956, 1 aste- Status Summary; Chemical Processing Department, Planning and
Sr-heduling Production Operation, November 30. 195, General Electric Company,
Richland, Washington.

HW-47640, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.

HW-48 144, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, January 3), 1957, Hanford Atomic Products,
Richland, Washington.

HW-48846, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation. February 1957, Hanford Atomic Products
Operation, Richland, Washington.
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HW-49523, 1957, Waste- Status Summary;- Chemical Processing Department, Planning and
Scheduling - Produiction Operation. March 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-50 127, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, April 30, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-5061 7, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation. May 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

HW-5 1348, 1957, Waste- Status Sunmmary, C'hemical Processing Department, Planning and
Scheduling - Production Operation, June 30, 195 7, Hanford Atomic Products Operation,
Richland, Washington.

HW-5 1858, 1957, Waste- Status Summary, Chemical Processing Department, Planning and
Scheduling - Production Operation, July 31, 1957, Hanford Atomic Products Operation,
Richland, Washington.

H-W-524 14, 1957, Maste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, August 31, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HW-52932, 1957, Waste- Status Summary; C'hem ical Processing Department, Planning and
Scheduling - Production Operation, September 30, 1957, Hanford Atomic Products
Operation, Richland, Washington.

HIW-535 73, 1957, Waste- Status Summary; Chemical Processing Department, October 1957,
Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, JMaste- Status Summary; Chemical Processing Department, November 30,
1957, Hanford Atomic Products Operation, Richland, Washington.

H W-545 19, 195 7, Waste- Status Summary;- Chemical Processing Department,.December 3 1,
1957, Hanford Atomic Products Operation, Richland, Washington.

HW-549 16, 1958, Waste- Status Summary: Chemical Processing Department. January 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

1-W-S 5264, 1958, Waste- Status Summary; Chemical Processing Department, February 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-55630, 1958, Waste- Status Summary;- Chemical Processing Department, March 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.
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HW-55997, 1958, Waste- Status Summary; Chemical Processing Department, April30 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56357, 1958, Waste- Status Summary: Chemical Processing Department, Mlay 31, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Waste- Status Sunimary.' Chemical Processing Department, June 30. 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-57 122, 195 8, Waste- St at us Sumamary; Chemical Processing Department, July 3!, 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5 7550, 1958, Waste- Status Summary; Chemical Processing Department, August 31. 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-5771 1, 1958, Wfaste- Status Summary; Chemical Processing Department, September 30,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-5820 1, 195 8, Wse- Status Summary; Chemical Processing Department, October 1958,
Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 195 8, Waste- Status Summary; Chemical Processing Department, December 16,
1958, Hanford Atomic Products Operation, Richland, Washington.

HW-5883 1, 1959, Waste- Status Summary; Chemical Processing Department, January 12, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HWV-5 9204, 1959, Waste- Status Summary; Chemical Processing Department, February 10,
1959, Hanford Atomic Products Operation, Richland, Washington.

HW-595 86, 1959, Waste- Status Summary; Chemical Processing Department, March 10, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summary; C'henmical Processing Department, April 16, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-604 19, 1959, J aste- Status Summary; Chemical Processing Department May 18. 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-6073 8, 195 9, Waste- Status Summary; Chemical Processing Department, June 15, 1959,
Hanford Atomic Products Operation, Richland, Washington.

HW-61095, 1959, Waste- Status Summary, Chemical Processing Department, July 14, 1959,
Hanford Atomic Products Operation, Richland, Washington.
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HW-6 58, 199, aste- Statu's S'mmary; Chemical Processing Deparmnt, Ags 899Hanford Atomic Products Operation, Richland, Washington.

HW-6 1952, 1959, Waste- Stat us Sum~mary,~ Chemical Processing Department, September 17,1959, Hanford Atomic Products Operation, Richland, Washington.

HW-62421, 1959, J Vste- Status Summary; Chemical Processing Department, October 19, 1959,Hanford Atomic Products Operation, Richland, Washington.

HW-62723, 1959, Waste- Status Summnary, Chemical Processing Department, November 12,1959, Hanford Atomic Products Operation, Richland, Washington.

H W-63 083, 195 9, Waste- Status Summary; Chemical Processing Department, December 15,1959, Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, Waste- Status Summary; Chemical Processing Department January 19. 1960,Hanford Atomic Products Operation, Richland, Washington.

H W-63 896, 1960, Chemical Processing Departm ent - Waste Status Summary, February 12,1960, Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chemical Processing Department - Waste Status Sunmmary, March 17. 1960,Hanford Atomic Products Operation, Richland, Washington.

HWV-6481 0, 1960, C'hemical Processing Department Waste Status Summary March 1-3 1, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chemical Processing Department - Waste Status Summary, May 18, 1960,Hanford Atomic Products Operation, Richland, Washington.

HW-65643, 1960, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richland, Washington.

H W-66 187, 1 960Chzemical Processing Department - Waste Status Summary, July 2S, 1960,Hanford Atomic Products Opcration, Richland, Washington.

HW-665 57, 1960, Chemical Processing Department - Waste Status Summary, A ugust 22, 1960,Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department - Waste Status Summary, September 20,1960, Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Department - Waste Status Summary, November 29,1960, Hanford Atomic Products Operation, Richland, Washington.
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HW-67705, 1960, Chemnical Processing Departmient - I VasteStatuisSumnmary, Novemiber 30.
1960, Hanford Atomic Products Operation, Richland, Washington.

HW-6829 1, 1961, Chemical Processing Department - Waste Status Summary, Januar 25 1961
Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 196 1, Chemical Processing Department - Waste Status Summary, January 30. 1961,
Hanford Atomic Products Operation, Richland, Washington.

HW-7 1610, 1961, Chenmical Processing Department - J Vaste Status Summary November6
1961, Hanford Atomic Products Operation, Richland, Washington.

HW-72 625, 1962, Chemical Processing Department - Waste Status Summary, February 7.,1962,
Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation. August 8, 1962, Hanford Atomic Products Operation,
Richland, Washington.

HW-76223, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July - December 1962, Hanford Atomic Products
Operation, Richland, Washington.

HW-78279, 1963, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, June 1963, Hanford Atomic Products Operation,
Richland, Washington.

HW-803 79, 1964, C'henmical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, January 9, 1964, Hlanford Atomic Products Operation,
Richland, WVashington.

HW-83308, 1964, Chemical Processing Department - J Vaste Status Summary, Planning and
Scheduling Production Operation, July IS, 1964, Hanford Atomic Products Operation,
Richland, Washington.

HW-7- 1293-DEL, 1945, flanford Engineering WVorks.Afonthly Report January 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

H W- 7-13 388- D EL, 194 5, hlanford Enginecering Works M on thly Report February 1945,
E. 1. Du Pont Dc Nemours Company, Richland, Washington.

HW-7-1544-DEL, 1945, Ilanford Engineering WVorks Monthly Report March 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-1649-DEL, 1945, h1anford Engineering Works Mfonthly Report April 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.
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HW-7- 1793-DEL, 1945, Hanford Engineering W~orks Monthly Report May 1945,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-1 981I-DEL, 1945, Hanford Engineering Works Monthly Report June 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-2 177-DEL, 1945, Hanford Engineering Works Monthly Report July 1945,
E. I. Du Pont Dc Nemours Company, Richland, Washington.

H-W-7-2361 1-DEL, 1945, Hanford Engineering Works Monthly Report August 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HWV-7-25 48-D EL, 1945, Hanford Engin eering IWorks Month dy Report September 1945,
E. I. Du Pont Dc Nemours Company, Richland, Washington.

H-W-7-2706-DEL, 1945, Hanford Engin eering I~orks.4Monthly Report October 1945,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-295 7-DEL, 1945, Hanford Engineering Works Monthly Report November 1945,
E. I. Du Pont De Neniours Company, Richland, Washington.

HW-7-3 171I-DEL, I 946,fl'anford Engineering Works Mont/dy Report Decemiber 1945,
E. I. Du Pont Dc Nemours Company, Richland, Washington.

HW-7-3378-DEL, 1946, Hanford Engineering Works Monthdy Report January 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-3 566-DEL, 1946, Hanford Engineering Works Monthly Report Febriiary 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-3 75 1 -DEL, 1946, Hanford Engineering Works Monthly Report Mfarch 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-4004-DEL, 1946, Hanford Engineering Works Monthly Report April 1946,
E. 1. Du Pont Dc Nemours Company. Richland, Washington.

HW-7-4 193-DEL, 1946, Hanford Engineering Works Monthly Report May 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-4343-DEL, 1946, Hanford Engineering Works Mont/dy Report June 1946,
-E. I. Du Pont De Ncmours Company, Richland, Washington.

HW-7-4542-DEL, 1946, Hanford Engineering Works Mont/dy Report July 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.
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HW-7-4739-DEL,, 1946, Hanford Enginecring Works Monthly Report August 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-5 194-DEL, 1946, Hanford Engineering Works Monthly Report September 1946,
E. 1. Du Pont Dc Nemours Company, Richland, Washington.

HWV-7-5362-DEL, 1946, Hanford Engineering Works Monthly Report October 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-5505-DEL, 1946, Hanford Engineering Works Monthly Report Novemnber 1946,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-5630-DEL, 1947, Hanford Engineering Works Monthly Report December 1946,
E. I. Du Pont De Nemours Company, Richland, Washington.

f[W-7-5 802-DEL, 1947, Hanford Engineering Works Monthly Report January 1947,
E. 1. Du Pont Dc Nemours Company, Richland, Washington.

f[W-7-5944-DE L, 1947, Hanford Engineering Works Monthly Report February 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-6048 -DEL, 1947, Hanford Engineering W~orks Monthly Report Mfarch 194 7,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7-61 84-DEL., 1947, Hanford Engineering Works Monthly Report April 194 7,
E. I. Du Pont De Nemours Company, Richland, Washington.

IIW-7-639 1 -DEL, 1947, Hanford Engineering Works Monthly Report May 1947,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-7-7454-DEL, 1947, Hanford Engineering Works Aonthly Report June 1947,
E. I. Du Pont Dc Nemours Company, Richland, Washington.

HW-7283-DEL, 1947, Hanford Engineering Works Montly Report July 1947,
E. I. Du Pont Dc Nemours Company, Richland, Washington.

HW-75 04-D EL, 1947, Hanford Engineering Works Month ly Report A ugust 194 7,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-7795-DEL, 1947, Hanford Works Mfonthly Report September 194 7,
E. 1. Du Pont Dc Nemours Company, Richland, Washington.

HW-7997-DEL, 1947, Hanford Works Mon thly Report October 1947,
E. 1. Du Pont Dc Nemours Company, Richland, Washington.
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HW-8267-DEL, 1947, Hanford Works Monthly Report November 1947,
E. 1. Du Pont De Nemnours Company, Richland, Washington.

HW-843 8-DEL, 1948, Hanford Works Monthly Report December 1947,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-893 1 -DEL, 1948, Hanford Works Monthly Report January 1948,
E. 1. Du Pont De Nernours Company, Richland, Washington.

HW-919 I-DEL, 1948,1Hanford Works Monthly Report February 1948,
E. I. Du Pont De Nemours Company, Richland, Washington.

HW-9595-DEL, 1948, Hanford Works Mfonthly Report March 1948,
E. 1. Du Pont Dc Nemours Company, Richland, Washington.

HW-9922-DEL, 1948, Hanford Works Monthly Report April 1948, General Electric Company,
Richland, Washington.

H-W-1 01 66-DEL, 1948,11anford Works Monthly Report May 1948, General Electric Company,
Richland, Washington.

IHW-1 0378-DEL, 1948, Hanford Works Monthly Report June 1948, General Electric Company,
Richland, Washington.

HW-I 071 4-DEL, 1948, Hanford Works Monthly Report July 1948, General Electric Company,
Richland, Washington.

HW-1 0993-DEL, 1948, Hanford Works Monthdy Report August 1948, General Electric
Company, Richland, Washington.

1-W-I 1226-DEL, 1948, Hanford Works Monthly Report September 1948, General Electric
Company, Richland, Washington.

HW-1 1499-DEL, 1948, Hanford Works Monthly Report October 1948, Genera! Electric
Company, Richland, Washington..

HIW-1 1835-DEL, 1948, Hanford Works Monthly Report November 1948, Genera! Electric
Company, Richland, Washington.

HW-1 2086-DEL, 1949, Hanford Works Monthly Report December 1948, Genera! Electric
Company, Richland, Washington.

HW-1 2391 1-DEL, 1949, Hanford Works Monthly Report January 1949, General Electric
Company, Richland, Washington.
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HW-12666-DEL, 1949, Hanford Works Monthly Report Februtary 1949, General Electric
Company, Richland, WVashington.

HW-12937-DEL, 1949, Hanford Works Monthly Report March 1949, General Electric
Company, Richland, Washington.

HW-13 190-DEL, 1949, Hanford Works Monthly Report April 1949, General Electric Company,
Richland, Washington.

11W-I 3561-DEL, 1949, Hanford JMorks Monthly Report Mlay 1949, General Electric Company,
Richland, Washington.

HW-13793-DEL, 1949, Hanford Works Monthly Report June 1949, General Electric Company,
Richland, Washington.

HW-14043-DEL, 1949, Hanford Works Monthly Report July 1949, General Electric Company,
Richland, Washington.

HW-1 4338-DEL, 1949, Hanford Works Monthly Report August 1949, General Electric
Company, Richland, Washington.

HW-14596-DEL, 1949, Hanford Works Monthly Report September 1949, General Electric
Company, Richland, Washington.

HW-I 49 16-DEL, 1949, Hanford Works Monthly Report October 1949, November 18, 1949,
General Electric Company, Richland, Washington.

HW-I 5267-DEL, 1949, Hanford Works Monthly Report November 1949, General Electric
Company, Richland, Washington.

HWV-1550-DEL, 1950, Hanford Works Monthly Report December 1949, General Electric
Company, Richland, Washington.

HW-1 5843-DEL, 1950, Hanford Works Mfonthly Report January 1950, General Electric
Company, Richland, Washington.

HW-I 7056-DEL, 1950, Hanford Works Monthly Report February 1950, General Electric
Company, Richland, Washington.

HW-1 7410O-DEL, 1950, Hanford Works Monthly Report March 1950, General Electric
Company, Richland, Washington.

HW-1 7660-DEL, 1950, Hanford Works Monthly Report April 1950, General Electric Company,
Richland, Washington.
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HW-I 7971 -DEL, 1950, Hanford Works Monthly Report May 1950, General Electric Company,
Richland, Washington.

HW-I 8221 -DEL, 1950, Hanford Works Monthly Report June 1950, General Electric Company,
Richland, Washington.

HW-I 8473-DEL, 1950, Hanford Works Monthly Report for July 1950, General Electric
Company, Richland, Washington.

HW-I 8740-DEL, 1950, Hanford Works Monthly Report for August 1950, General Electric
Company, Richland, Washington.

HW-19021 1-DEL, 1950, Hanford Works Mfonthly Reportfor Septemzber 1950, General Electric
Company, Richland, Washington.

HW-19325-DEL, 1950, Hanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

1-W-19622-DEL, 1950, Hanford Works Mothly Report for November 1950, General Electric
Company, Richland, Washington.

HWV-I 9842-DEL, 1950, Hanford Works Monthly Report for December 1950, General Electric
Company, Richland, Washington.

IIW-20161 -DEL, 195 1, Hanford JMorks Mfonthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-20438-DEL, 195 1, Hanford Works Mont hly Report for February 195), General Electric
Company, Richland, Washington.

HW-20671 1-DEL, 195 1, Hanfordl Works Monthly Report for March 1951, General Electric
Company, Richland, Washington.

HW-2099 1-DEL, 195 1, Hanford Works Mfonthly Report for April 1951, General Electric
Company, Richland, Washington.

IIW-2 1260-DEL, 195 1, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-2 1506-DEL., 195 1, Hanford Works Monthly Report for June 1951, General Electric
Company, Richland, Washington.

HW-2 1802-DEL, 195 1, Hanfordl Works Mont/ly Report for July 1951, General Electric
Company, Richland, Washington.
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HW-22075-DEL, 195 1, Hanford Works Monthly Reportfor August 1951, General Electric
Company, Richland, Washington.

IIW-22304-DEL, 195 1, Hanford Works Monthly Report for September 1951, General Electric
Company, Richiland, Washington.

HW-22610O-DEL, 1951 IHanford Works Monthlly Report for October 1951, General Electric
Company, Richland, Washington.

H-W-22875-DEL, 1951 Hanford Works Monthly Report for November 1951, General Electric
Company, Richland, Washington.

HW-23 140-DEL, 1952, Hanford WorkskMonthly Report for December 195!, General Electric
Company, Richland, Washington.

HW-23437-DEL, 1952, Hanford Works Monthly ReportforJanuary 1952, General Electric
Company, Richland, Washington.

HW-23698-DEL, 1952, Hanford Works Monthly Report for February 1952, General Electric
Company, Richland, Washington.

HW-23 982-DEL, 1952, Hanford Works Monthly R eport for Mfarch 1952, General Electric
Company, Richland, Washington.

HW-33585-DEL, 1954 Hanford Atomic Products Operation Monthly Report for October 1954,
General Electric Company, Richland, Washington.

ISO-226, 1966, Chemical Processing Division - Waste Status Summary January 1. 1966 through
Mfarch 31, 1966, ISOCHEM INC., Richland, Washington.

150-404, 1966, Chemical Processing Division - Waste Status Summary April 1. 1966 through
June 30, 1966, ISOCHEM INC., Richland, Washington.

ISO-538, 1966, Chemical Processing Division - Waste Status Sumniary July 1, 1966 through
September 30, 1966, ISOCHEM INC., Richland, Washington.

150-674, 1967, Chemical Pro cessing Division Waste Status Sumnnaty, Operations Analysis
Waste Management Section Contract AT (45-1)-1 85 1, Item, G-9, January 23,
ISOCHEM Inc., Richland, Washington.

ISO-806, 1967, Chemtical Processing Division-Waste Status Summary, April 5, 1967,
ISOCHEM INC., Richland, Washington.

150-967, 1967, Chemical Processing Division- Waste Status Summary. July 12. 1967,
ISOCHEM INC., Richland, Washington.
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RLSEP-260, 1965, Chemical Processing Department - Maste Status Sumimary, July 1, 1964
Thirough December 31, 1964, Planning and Scheduling Production Operation,
Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-659, 1965, Chemical Processing Department - Waste Status Summary, January 1, 1965
7Through June 30, 1965, Planning and Scheduling Production Operation, Hanford Atomic
Products Operation, Richland, Washington.

RL-SEP-82 1, 1965, Chemical Processing Department - Waste Status Summiary July 1, 1965
Through September 30. 1965, Planning and Scheduling Production Operation,
Hanford Atomic Products Operation, Richland, Washington.

RL-SEP-923, 1966, Chemical Processing Department - Waste Status Summary, October 1. 1965
Through December 31. 1965, Planning and Scheduling Production Operation,
Hanford Atomic Products Operation, Richland, Washington.
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EXECUTIVE SUMMARY

A review of wvaste transfer documentation wvas conducted to determine the origin of waste
transferred into single-shell tanks 24 1-T-1 10, 24 1-T-1 I I and 24 1-T-1 112. This review was
conducted to support decisions concerning disposition of the waste present in these tanks.

Tank 24 1-T-1 10 received second decontamination cycle (2C) waste from processing plutonium
solutions at the 22 1-T Bismuth Phosphate plant from January 1945 through December 1954,
221-T Plant low activity cell drainage wvaste from June 1951 through December 1954, and
224-T Concentration building wastes from May 1952 through December 1954. Tanks 24 1 -T-
I1I1 and 24 1-T-1 12 received 2C waste from the 221 -T Plant from January 1945 through October
1956, 22 1-T Plant low activity cell drainage waste from June 1951 through October 1956, 224-T
Concentration building wastes from May 1952 through October 1956, and 22 1-T Plant
equipment decontamination waste from December 1959 through June 1967. Tank 241 -T-1 12
continued to receive 221-T Plant equipment decontamination waste until June 1973. Tank 241-
T-1 12 also received a mixture of coating removal waste 22 1-B Plant cesium ion exchange
process waste from tank 24 1-T- 106 in March 1973.

The second decontamination cycle and 224-T building wastes originated from purification of
plutonium solutions. The second decontamination cycle and 224-T building wvastes are not waste
originating from separating fission products from the uranium fraction of irradiated reactor fuel.
Equipment decontamination wvastes originated from removing residual radionuclides from failed
process equipment to enable this equipment to be repaired and returned to service. Coating
removal waste originated from dissolution of the aluminum coating present on irradiated fuel
elements, prior to the dissolution of the fuel elements. Cesium ion exchange process waste
originated from processing waste solutions at the 22 1-B Plant to separate cesium from these
wastes.

The concentrations of the transuranic elements with half-lives greater than 20-years (i.e. sum of
neptunium-237, plutonium-238, plutonium-240, plutonium-240 and americium-241) in the waste
stored in tanks 241-T-1 10, 241-T-1 11I and 241-T-1 12 (sludge fraction only) are approximately
83.3ilCi/g, I 86.5riCi/g and 255.2TjCi/g, as reported on October 11, 2004 from the TWINS
database.
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1.0 INTRODUCTION

The origin of the wastes in tanks 241-T-110, 241-T-1 I1I and 241-T-1 12 is important in
determining the disposition of these wastes and the waste storage tanks. Section 2.0 discusses
the origin of waste transferred into and removed from single-shell tanks 241-T-1 10, 241 -T-I I I
and 241-T-1 12. Section 3.0 provides a description of the different types of wastes that were
generated at the Hanford Site chemical processing plants and transferred to these underground
storage tanks. Section 4.0 provides a discussion on the transuranic radionuclide analyses of the
wastes in these tanks. The concentration of transuranic radionuclides present in these wastes is
important to determining the disposition of these wvastes. Section 5 summarizes the waste types
that were transferred into tanks 24 1-T-1 10, 241-T-1 I1I and 241 -T-I 12.

2.0 'WASTE TRANSFER INTO AND WASTE REMOVAL FROM TANKS 241-T-110,
24 1-T-II1I AND 24 1-T-I 12

This section provides a brief description of tanks 241 -T-1 10, 241 -T-1 I11 and 241 -T-l 12 and
summarizes waste transfers into and waste removal from these tanks. In order to determine the
origins of the wvastes presently stored in tanks 241 -T-1 10, 241 -T-1 I11 and 24 1-T-1 12, publicly
available reports for the Hanford Site were reviewed.

Documents reviewed included the Hanford site contractors' monthly reports (1945 through
1975), Army Corp of Engineers monthly reports (December 1944 through December 1946), U.
S. Atomic Energy Commission monthly reports (1947 through 1954), waste disposal reports
(1948 through 1975), tank farm waste status summary reports, and miscellaneous letters and
technical reports.

The Hanford site contractors' monthly reports for January 1945 through July 1951 list the
volume of waste stored in the single-shell tanks, wvith the exception of the B-200 and T-200
series single-shell tanks. No records were located that provided the volume of wastes stored in
the single-shell tanks from August 1951 through February 1952. Beginning in March 1952,
waste transfers and the volume of waste stored in each single-shell tank were reported for each
tank in a waste status summary report.

With the exception of the waste status summary reports, all reports cited in this section are
available electronically from the Hanford Declassified Document Retrieval System at
http://iv%"v2.lianfordl.gov/declas/ or the U.S. Department of Energy (DOE) Information Bridge
at http://w-%"%,.osti.gov/bridi,_c/. The waste status summary reports are available only as
photocopies from Hanford Site Records Information Management Services organization.

2.1 DESCRIPTION OF TANKS 241-T-1 10, 241-T-1 I11 AND 241-T-1 12

Single-shell tanks 241 -T-1 10, 241 -T-I I1I and 241 -T-1 12 were originally constructed in 1944 as
part of the Manhattan Project (H W-1 0475-C, chapter IX) and are three of the twelve, 1 00-series
tanks in 241-T Tank Farm. The 100-series tanks are seventy-five-foot diameter underground

I
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tanks made of reinforced concrete with a steel liner on the bottom and sides. Each tank has a
design capacity of 530,000 gallons at a liquid depth of sixteen-feet. The overflow pipe for tanks
241-T-1 10 and 241-T-1 I11 is at an elevation that results in seventeen-feet of waste
(-540,530 gallons) being retained in each tank. The overflow pipeline from tank 241-T-1 12 is at
an elevation that results in eighteen-feet of waste (-573,530 gallons) being retained in this tank
(HW-27035).

Tanks 241 -T-1 10 and 241-T-I 11, along with tank 241-T-1 12, were connected together via
underground piping to allow solution to cascade from the lead tank into the subsequent two
tanks. Solids settled in each tank, with the supernatant discharged from tank 241-T-1 12 through
an underground pipeline to a crib. In addition to the overflow piping, each tank is equipped with
four, 3-inch diameter stainless steel inlet pipes. Originally, only the inlet pipes from tank 241 -T-
1 10 were connected to diversion box 24 1-T-1 53, with the inlet pipes for the other tanks blanked
off close to each tank (HW-1I0475-C, page 907 -908).

2.2 WASTE TRANSFERS

This section describes waste transfers into and waste removal from tanks 241-T-1 10, 241-T-1 I11
and 241-T-1 12. These tanks were operated for a number of years as a three-tank cascade. This
section includes a discussion of waste discharge to underground cribs. The design of the tank
cascade system is shown in Figure 1 and resulted in tanks 241-T-1 10 and 241-T-1I I1 being filled
with waste that then cascaded into tank 241-T-1 12. Figure I does not represent the current
configuration of piping for these tanks. From 1947 through 195 1, a jet was used to transfer
waste from tank 241 -T-1 12 to the crib. After modifying the disposal system in May 195 1, waste
was al lowed to gravity overflow from tank 241 -T-l 112 to the crib.

The volume and radioactive (plutonium, gross beta, and uranium) content of waste discharged
from these tanks to underground cribs is summarized in references HV- 17088, HW-20583,
fIW-25301, HW-28 121, HW-33591, HW-38562, FIW-44784, HW-72956, ISO-98, and
ARH--1608. Appendix A provides a tabular listing of the volume of solids and total waste
present in tanks 241 -T-1 10, 241 -T-1 11, and 241-T-1 12 for January 1945 through
December 1975, after which these tanks were no longer used to receive wastes.

2
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Figure 1. Tanks 241-T-1 10, 241T-111, 241-T-112 Waste Tank Cascade System
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2.2.1 Second Decontamination Cycle (2C) Waste

The 241-T Tank Farm was originally constructed to receive wvaste from the 221 -T Bismuth
Phosphate plant (see Section 3.0). Tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12 were operated
as acascade. Chemical tracer runs (non-radioactive) wvere initiated in the 221-T Plant in
December 19444, with the second decontamination cycle (designated as 2C) waste from these
runs received into tank 241-T-1 10 (HAN-45800-DEL, page 1). According to the Army Corps of
Engineers report for January 1945 (HAN-45800-DEL, page 4), the first radioactive waste was
received into tank 241-T-1 10 from the processing of six charges of material from 100-B reactor
in the 221 -T Plant to separate plutonium.

Tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12 continued to receive 2C wvaste through July 22,
1946, at which time these tanks wvere reported as being filled and 2C waste was diverted to tanks
241-T-105 and 241-T-106 (HIAN-45800-DEL, page 64 and HW-7-4542-DEL, page 21). Tanks
241-T-105 and 241-T-106 were originally designated as a spare set of tanks for receipt of 2C
waste from the 221-T Plant. In order to allow the collection of 2C waste in tanks 2414T-105 and
241-T-106, a separate transfer pipeline was established to the inlet of tank 241-T-105 on July 17,
1946 (H-2-578 and HAN-45762, pages 27 and 32).

While tanks 241 -T-1 10, 241-T-1 11, and 241-T-1 12 remained filled with 2C waste, tanks 241-T-
105 and 241-T-106 continued to receive 2C waste from the 221-T Plant. Measurements of the
solids depth in tanks 241--1 10, 241-T-11 1, and 241-T-1 12 were conducted in October 1946
using an ionization chamber indicated that only tank 24 1 -- 1 10 contain solids, evenly distributed
at a depth of approximately 38 inches, corresponding to -84,030 gallons (11-7-5362-DEL, page
27).

Plans were initiated in October 1946 to dispose of the 2C supernatant contained in these tanks to
an underground crib (1-IW-7-5362-DEL, page 27). A new underground crib (designated as
241-T-3) was constructed in 1947. Tank 241-T-1 10 would be used to settle solids that formed in
the 2C waste, with the supernatant cascading by gravity flow into tank 241 -T-1 I1I and then into
tank 241-T-1 12. The clarified 2C supernatant would be jetted from tank 241 -T-1 12 to the
underground crib. Crib disposal of the clarified 2C supernatant wvas authorized on an
experimental basis (HW-10321). The 2C waste contained in tank 241-T-1 1 I vas jetted to this
underground crib in September 1947 (HWV-7795-DEL, page 26).

As part of the planned disposal of the 2C supernatant to the underground crib, separate waste
transfer lines were routed to tanks 241-T-1 I1I and 241-T-1 12 (see drawing H-2-578). This would
enable filling these tanks directly with 2C waste when tank 241-T-1 10 filled wvith solids and was
no longer suitable as a settling tank. Approximately 20,000-gallons of 2C supernatant were
jetted from tank 241-T-1 12 to the underground crib in November 1947 to enable a waste transfer
line tie-in from diversion box 241-T-1 53 to tanks 241 -T-1 I1I and 241-T-1 12 (HW-8267-DEL,
page 27). Crib disposal of additional 2C supernatant was delayed until a means to sample the
soil in dry wells that surround the crib area was developed.

4
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A tool for sampling the soil in dry wvells surrounding the 20 disposal crib area was designed,
constructed, and tested in February 1948 (HW-9191 -DEL, page 28), but this tool proved
unsuccessful in obtaining soil samples when used in March 1948 (HIW-9595-DEL, page 30).
Howvever, approval was given to resume limited crib disposal of 20 supernatant in April 1948,
since tanks 241-T-105 and 241-T-106 were nearly filled with 20 waste and additional storage
space in the single-shell tanks was not available. Crib disposal of approximately 360,000 gallons
of 20 waste from tank 241-T-105 was conducted in April 1948 (HW-9922-DEL, page 31).

Following extensive sampling of the soil surrounding the 20 waste disposal crib
(HW-101 66-DEL, page 3 1), crib disposal of 2C waste contained in tank 241 -T-106 was
conducted in July 1948 (HIW-10714-DEL, page 32) and August 1948 (H1W-1 0993-DEL,
page 32). Crib disposal of approximately 450,000 gallons of the 20 waste in tank 241-T-1 12
was initiated on August 4, 1948 (11W-I 0993-DEL, page 35) and stopped in September 1948
(11W-i 1226-DEL, page 32) to allow installation of an experimental sand filter on the jet
discharge from tank 241-T-1 12 to the crib. The experimental sand filter was installed to
determine the feasibility of removing additional activity from the 20 supernatant being disposed
to the crib. Crib disposal of the remainder of the 2C wvaste in tank 241-T-112 was completed in
October 1948 (11W-i 1499, page 33).

With the emptying of tank 241-T-1 12 in August through October 1948, 2C waste was again
routed from the 22 1-T Plant into the cascade of tanks 241 -TI 10, 24 1-T-1 11, and 241 -T-1 12
beginning in August 1948. Tank 241 -T-1 10 was used to settle solids that formed in the 20
waste, with the supernatant cascading by gravity flow into tank 241 -T-1 I I and then into tank
241-T-1 12. The clari fied 20 supernatant was periodically jetted from tank 241 -T- 112 to the crib
(11W-33591, pages 4 and 26) from August 1948 through May 1951. In May 1951, modifications
were conducted that allowed the 20 supernatant waste to gravity overflow from tank 241 -T-1 12
into the crib (HW-2 1260-DEL, page 57).

2.2.2 2C W1vaste Combined with Cell Drainage Waste

Beginning in June 195 1, the neutralized, cell drainage waste from the 221 -T Plant (designated as
5-6 wvaste) was combined with the 20 waste in the cascade of tanks 241-T-1 10, 241-T-1 11, and
241-T-1 12 (H-W-21506-DEL, page 56 and 11-2-1988). Tank 5-6 in the 221-T Plant was used to
collect low activity drainage from the process cells. The generation of cell drainage waste was
intermittent and dependent on the frequency of leaks that developed in the 221 -T Plant process
equipment. High-activity cell drainage waste was collected in tank 5-9 and either reworked or
transferred to single-shell tank 241-T-107 (see Section 3.1.1).

The low activity cell drainage was transferred to the cascade of tanks 241-T-1 10, 241-T-1 11, and
24 1-TI 12 so "... that the major portion of the suspended plutonium carrying solids will settle
out while the waste solution combines and cascades concurrently wvith the second
decontamination cycle waste prior to underground cribbing by constant overflow"
(IIW-2 1506-DEL, page 56). The combined 20 waste and cell drainage waste from tank 5-6
were transferred to the cascade of tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12. All three tanks
were essentially filled with waste to the overflow pipeline. Solids gravity settled and supernatant
gravity overflow from tank 241 -T-1 12 into the crib.

5
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2.2.3 2C, Cell Drainage, and 224-T Concentration Building Waste

Beginning on May 29, 1952, the waste from the 224-T Concentration building (designated as
224 waste) was discharged to the cascade of tanks 241-T-1 10, 241-T-1 11, and 241-T-l 12 along
with the cell drainage waste collected in tank 5-6 and the 2C waste from the 221 -T Plant
(HW-27838, page 17). Section 3.1 provides a description of the plutonium concentration process
conducted in the 224-T Concentration building. These three waste streams (2C / 224 / 5-6)
continued to be collected in the cascade of tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12. All
three tanks were essentially filled with waste to the overflow pipeline. Solids gravity settled and.
supernatant gravity overflow from tank 24 1-T- 112 into the crib.

In December 1954, tank 241 -T-1 10 was reported as filled with sludge (530,000 gallons) and only
tanks 241 -T-1 I11 and 241 -T-1 12 were receiving the 2C / 224 / 5-6 waste streams (HW-34412,
page 6 and H-2-2398). A review of Hanford Site monthly reports and waste status summary
reports from 1955 to the present indicate that no additional waste was transferred into tank 241-
T-1 10. This review also observed that the documented, volume of solids contained in this tank
was recorded generally as 530,000 gallons through July l957and then reported as 46,000 gallons
from August 1957 through June 1966. The tank 241-T-1 10 sludge volume was reported
typically as 508,000 gallons from July 1966 through September 1969, then 293,000 gallons
through September 1974, and 466,000 gallons from October 1974 through March 1982.
Following completion of salt well pumping in 1978 (RMIS TFIC ti D196235596), the tank 241-
T-I 10 sludge level was reported at 370,000 gallons in April 1982 to the present. Supernatant and
interstitial liquids were removed from tank 241-T-1 l0 in 2000 as part of interim stabilization of
the single-shell tanks (HNF-SD-RE-TI-178, pages 2 18-222).

The reason for the variations in the measured solids volume in tank 241-T-1 10 was not reported
in the waste status summary reports, but could be due to inaccurate measurements. Sludge depth
measurements were obtained by lowering a weight through a riser in the single-shell tank and
attempting to determine the sludge interface with the supernatant. The distance from the riser
bench-mark to the sludge interface was determined and the sludge depth was then calculated.
The date when sludge measurements were actually obtained was not located in the available
documentation. An erroneous measurement or calculation may have been recorded in August
1957 and the sludge depth not measured again until July 1967. Sludge removal from tank 241-
T-1 10 has not been conducted as of June 2004 and is not the source for the variation in measured
sludge volume.

Tanks 241-T-1 11 and 241l-T-1 12 continued receiving the 2C /224 / 5-6 waste streams and by
March 1955, were reported as containing approximately 487,000-gallons and 33,000 gallons of
sludge, respectively (HW-36001, page 6). This prompted the transfer in April 1955 of 115,000
to 133,000-gallons of sludge from tank 241-T-1 I1I to tank 241-T-1 12 (HW-36553, page 6).
Tank 241 -T-l I11 was reported as containing approximately 362,000 gallons of solids after this
transfer. Tank 241-T-1 12 was reported as having 33,000 gallons of solids before this transfer
(HW-36001, page 6) and approximately 170,000 gallons of solids after this transfer (HW-37143,
page 6). The solids wvere transferred from tank 241-T-1 I11 into tank 241-T-1 12 to provide
sufficient space in tank 241-T-1 IlI for gravity settling of solids present in the 2C / 224 / 5-6

6
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wvastes before the clarified supernatant was overflowed to tank 241-T-1 12 and to the
241-T-3 crib (after 1958 referred to as the 216-T-7 crib).

The 24 14--3 crib continued to receive the supernatant overflowed from tank 241 -T-I 12 until
November 30, 1955, after which the 241-TX-153 crib (after 1958 referred to as the
216-T-19 crib) was used (HW-44784, pages 43 and 44). Additionally, approximately
700,000 gallons of waste was discharged from tank 24 1-T-1 12 to the 24 1-T trench number 5 on
May 5, 1955, to empty this tank (IIW-38562, page 28). Trench 24 1-T number 5 is also referred
to as trench number 216-T-5 (IIW-48518, page 42).

The 2C / 224 / 5-6 wastes continued to be transferred into the cascade of tanks 241-T-1 I I and
24 1-T-1 12 through March 20, 1956, when the final processing of irradiated fuels for plutonium
recovery was completed in the 221 -T Plant (HWV-422 19-DEL, page ED-5). Process equipment
flushes using nitric acid and peroxide - caustic were conducted in the 22 1 -T Plant from

* March 1956 (HW-422 19-DEL, page ED-5) through September 1956 (HW-45707-DEL,
* page D-5) to recover plutonium and remove fission products from the equipment. The acid

flushes were processed through the normal flowsheet, generating additional 20 and 224 wastes
that were transferred to the cascade of tanks 241-T-1I I1 and 241-T-1 12. The 221-T Plant was
placed in standby status whereas the 224-T building was placed in lay-away status in
October 1956 (HW-46432-DEL, page D-5). The volume of solids and liquid report in tanks
241-T-1 I1I were 510,000 gallons and 20,000 gallons as of September 30, 1956 (HW-45738,
page 6). The volume of solids and liquid report in tanks 241-T-1 12 were 170,000 gallons and
259,000 gallons as of September 30, 1956 (II W-45738, page 6).

Water transfers through the equipment in the 221-T Plant were conducted once per week
beginning in October 1956 following chemical flushing to keep the gaskets installed in piping
wetted (HW-46432-DEL, page D-5). If the gaskets dried out, leaks could develop if the
equipment were restarted. Water transfers through the 221 -T Plant equipment were continued
through January 1957 (HW-48132-DEL, page D-6) and were terminated when the 221 -T Plant
was transitioned to final lay-away status in June 1957 (HW-5121 I -DEL, page D-6).

The disposition of the water transferred through process equipment in the 22 1-T Plant is not
specified in the Hanford Site monthly reports or waste status summary reports. Reports that
document radioactive liquid discharges to the ground for 1956 through 1959 do not indicate the
discharge of any waste from tank 241-T-1 12 to the crib (number 241 -TX-I 53 also known as the
216-T-19 crib) after August 1956 (HW-48518, page 35, HW-59359, page 7, and HW-63646,
page 7). Tank 24 1-T-l 111 was f illed to the overflow pipeline and the total waste volume in tank
241 -T- 112 fl uctuated from 429,000 gallons (HW-45 738, page 6) to 417,000 gallIons (HW-50127,
page 6) during this period, without any cause noted for the volume changes. Therefore, it cannot
be determine with certainty whether the water used to wet equipment in 22 1 -T Plant was
discharged to tank 241 -1'-!!! and 241I-T-1 12.

7
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2.2.4 Equipment Decontamination W~aste

The 22 1-U Plant was being used to decontaminate equipment from the Reduction-Oxidation
(REDOX) plant, which processed spent nuclear fuels to recover uranium and plutonium. In
October 1958, plans were developed to convert the 22 1-T Plant for use as decontamination
facility for equipment from the REDOX plant (HW-5805 1-DEL, page D-5) and use the
221 -U Plant for another purpose. Work was conducted from February 1959 (FIW-59434-DEL,
page D-4) through June 1960 (HW-65935-DEL, page C-2) to convert the 22 1-T Plant to an
equipment decontamination facility. Equipment decontamination activities were initiated at the
221 -T Plant in July 1960, with the receipt of a failed multipurpose dissolver from the REDOX
plant (HW-6627 I -DEL, page C-2).

The Hanford Site monthly reports and waste status summary reports indicate that nio waste was
transferred into or out of tanks 241-T-1 10, 241 -T-1 I1I and 24 1-T-1 12 from August 1956 through
November 1959 during modifications to the 221-T Plant. In December 1959, 2,750 gallons of
waste were trans ferred from 22 1-T Plant into tank 24 1-T- I II (HW-83906-C-RD, page 92),
presumably resulting from the equipment modifications conducted at 221-T Plant. The
composition or specific source of the equipment modification waste was not found during review
of available documentation. However, all 221-T Plant equipment had been flushed using nitric
acid and peroxide - caustic solution during 1956 to recover plutonium and remove fission
products (see section 2.2.3). Therefore, the wvaste transferred from 221-T Plant to tanks 241-T-
I1I1 and 241-T-1 12 would have contained only residual levels of fission products.

As part of readying 22 1-T Plant for this new mission, a route was established in November 1959
from the 22 1-T Plant to crib number 241 -TY (later referred to as 216-TY-3 or 216-T-28) for
disposal of low activity waste (HW-62864, page D-4). Low activity waste was transferred from
22 1-T Plant into the cascade of tanks 241 -T-1 I11 and 241 -T-1 12 and then pumped from tank
241 -T-1 12 to the underground crib. The waste status summary reports for the underground
storage tanks at the Hanford Site indicate tank 241-T-1 12 received 3,000 gallons of waste from
22 1-T Plant in March 1960 (HW-6481 0, page 6 and HW-83906-C-RD, page 119) and
16,000 gallons in May 1960, with 44,000 gallons of waste pumped to the 24 1-TY-3 crib
(HW-65643, page 6 and HW-83906-D-RD, page 13 1). Additional decontamination waste
continued to be received periodically into the cascade of tanks 241 -T-1 I11 and 241 -T- 112 and
was pumped to the underground crib (216-T-28; then 216-T-36 after May 1967) through
June 1967 (HW-83906-D-RD, HW-83906-E-RD, ISO-538, and 150-674).

After July 1967, equipment decontamination waste from 221 -T Plant was transferred directly
into tank 241-T-1 12, with the supernatant discharged to crib number 216-T-36 (ARH-95). Tank
241 -T-1 11I no longer was used to receive waste. Supemnatant and interstitial liquids were
removed from tank 241-T-1 11 between 1976 and 1978 (RMIS TFIC 10196235379) and 1995 as
part of isolation and interim stabilization of the single-shell tanks (HNF-SD-RE-TI-1 78, pages
223-225).

From July 1967 through June 1972, equipment decontamination waste was transferred from
221-T Plant into directly into tank 241-T-1 12. Waste was transferred from tank 241-T-1 12 to the
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REDOX plant for evaporation, with the concentrated waste transferred to other single-shell tanks
(ARH-1200 C, ARII-1 200 D, ARH--1666 A, B, C, D, ARII-2074 A, B, C, D, and
ARH-2456 A, B). From July 1972 through June 1973, equipment decontamination waste was
transferred from 221I-T Plant into tank 241-T-1 12, and then to single-shell tank 241-U-1 07
(ARH-2456 C, D, and ARH-2794 A, B). After June 1973, tank 241 -T- 112 was no longer used to
receive 221-T Plant decontamination waste. The equipment decontamination waste was
transferred from 22 1-T Plant into tank 24 1-U- 107 beginning in October 1973 (ARI--2794 D).

2.2.5 Cesium Ion Exchange Process WVaste

Tank i41 -T-1 12 received 350,000 gallons of a mixture of coating removal waste, B-Plant cesium
ion exchange waste, and laboratory waste from tank 241-T-106 and 20,000 gallons of waste from
diversion box catch tank 241 -T-301 in January through March 1973 (ARH-2794A). No other
waste was transferred into tank 241-T-1 12 after March 1973. Supernatant and interstitial liquids
were removed from tank 241 -T-1 12 in 1974, 1976 and 1981 as part of isolation and interim
stabilization of the single-shell tanks (HNF-SD-RE-TI-178, page 6).

Prior to 1973, tank 241 -T-1 06 was used to stored 2C waste, first decontamination cycle (IC) and
coating removal waste (CW) from the 221-T Plant and coating removal waste from the REDOX
Plant. As discussed in section 2.2.1, tanks 241-T-105 and 241-T-106 were spare single-shell
tanks that were placed in service to receive and stored 2C waste from the 22 1-T Plant beginning
in July 1946. The 2C waste was received into tank 241-T-105 from July 23, 1946 (HW-7-4542-
DEL, page 22) through April 1948, after which the 2C supernatant waste was discharged to a
crib (HW-9922-DEL, page 31). Tank 241-T-106 began to receive 2C waste through the
overflow line from tank 241 -T-1 05 in June 1947 (i-W-7-7454-DEL, page 26) and was filled in
March 1948 (HWV-9595-DEL, page 32). The 2C supernatant waste contained in tank 241-T-106
was discharged to a crib from July 1948 (HW-1 07 14-DEL, page 32) through August 3, 1948
(HW-1I0993-DEL, page 35).

After emptying the 2C supernatant waste from tanks 241-T-105 and 241-T-106, the combined
IC/CW waste was transferred from 221-T Plant to tank 241-T-105 beginning in May 1948
(HAN-45807-DEL, page 55). Waste began to cascade from tank 241-T-105 into tank 241-T-106
in August 1948. Tank 24 1-T-1 05 continued to receive I1C/CW waste and cascade waste into
tank 24 1-T- 106 through January 1949, at which tanks 24 1-T- 105 and 24 1-T- 106 were fi lled with
ICICW waste (ftW-1239 I-DEL, page 38). The ICICW supernatant contained in tank 241-T-
106 (along with other tanks in 241 -T farm) was processed through the 242-T Evaporator from in
1951 with the concentrated I C/CW supernatant wvaste (i.e., evaporator bottoms) stored in tanks
241-TX-i116 and 241-TX-I 17. The evaporator bottoms in tanks 241-TX-i 16 and 241-TX-i 17
were eventually processed again through the 242-T Evaporator to further concentrate these
wastes for storage in tanks 241-TX-i 10 and 241-TX-1Ill (RPP-i6129, section 2.2.2). Tank 241-
T-106 again was used as part of the cascade of tanks 241-T-104 and 241-T-105 to store 1C/CW
waste from the 221 -T Plant from August 1951 through September 1954, with some o f the
I C/CW supernatant discharged from thesc tanks to a trench in early 1954 (RPP- 16129, sections
2.2.3 and 2.2.4). All of the 1CICW supernatant was transferred from tank 241-T-106 to 24 1-TX-

9
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118 in January 1955 for processing in the 242-T Evaporator, leaving approximately 10,000
gallons of 2C and 1CICW sludge in this tank (HW-35022, page 5).

Tank 241-T-106 then received -221,000 gallons of REDOX Plant coating removal waste
supernatant in May 1956 from tank 241-U-I 10 (HW-43490, page 5). Tank 241-T-106 next
received 22 1,000 gallons of REDOX Plant coating removal waste supernatant from tank 241 -S-
107 via the cascade overflow line from tank 241 -T-I 05 in June 1965 (HW-83906-E-RD, page
62c) and an additional 90,000 gallons of this same wvaste type in 1966 (ISQ-226, page 5). The
REDOX Plant coating removal waste was transferred from tank 241 -T-1 06 to tank 241-TY-1 01
in the third quarter of 1969, leaving approximately 26,000 gallons of sludge and 42,000 gallons
of supernatant in this tank (ARH-1200 C, page 7).

In January through March 1973, tank 24 I-T-106 received a mixture of supernatant wastes
(-455,000 gallons) from tank 241-T-105 consisting of B-Plant cesium ion exchange waste and
laboratory waste (ARH-2794A). Approximately 350,000 gallons of supernatant were then
transferred from tank 241-T-106 to tank 241-T-1 12 in June 1973.

2.2.6 Comparison with Other Reports

Waste transfers into and wvaste removals from tanks 24 1-T-1 10, 24 1-T- I I11 and 24 1-T1 12 were
summarized in A Hlistory of the 200 Area Tank Farms (WI-IC-MR-0l 32), Waste Status and
Transaction Record Summary for the Northwvest Quadrant of the Hanford 200 IVArca
(WHC-SD-WVM-TI-669, Rev. 1), Historical Tank W~aste Content Estimate for the Northwcst
Quadrant of the Hanford 200 West Area (HNF-SD-WM-ER-35 1, Rev. I), and Waste Status and
Transaction Record Summary (WVSTRS) Rev. 4 (LA-UR-97-3 11). In general, the information
cited in Sections 2.2.1 through 2.2.4 is in agreement with these previous reports.

These previous reports accurately state the volume of waste transferred into and removed from
tanks 2414T-110,24 l-T-1 11 and 241 -T-1 12, as well as the volume of solids and total waste
stored in each tank. Specifically, these previous reports do indicate the waste transferred to this
tank cascade from was 2C waste from January 1945 through May 195 1, combined 2C / 5-6
waste from June 1951 (WHC-MR-0132, page 4) through Vs quarter 1952 and 2C / 224 /5-6
waste from 2n"d quarter 1952 through I" quarter 1957. These previous reports do indicate that the
source of waste transferred into tank 24 1-T-1 I1I from December 1959 (4'h quarter 1959) through
June 1967 was from 221-T Plant, but do hot describe these wastes as originating from equipment
decontamination conducted in the 221-T Plant (see Section 2.2.4). These previous reports also
accurately reflect the waste transfer history associated with tank 241-T-1 12, as described in this
report.

10
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3.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There wvere numerous spent nuclear fuel reprocessing, research and development, plutonium
processing and waste management activities conducted at the Hanford Site starting in 1944.
These spent nuclear fuel reprocessing, research and development, plutonium processing and
waste management activities conducted in the processing plants are discussed further in the
DOE/RL-97-02, National Register of 1istoric Places Multip'le Property, Document Form -
hfistoric. Archaeological and Traditional Cultural Properties of tc H1anford Site. Washington
February 1997.

It has been established in Section 2.0 that second decontamination cycle (20) wastes and tank
5-6 cell drainage wastes from the 22 1-T Bismuth Phosphate plant and 224-T building wvastes
were transferred into tanks 241-T-1 10, 24l-T-1 11, and 241-T-1 12. Additionally, tanks
24 1-T-1 I1I and 241 -T-1 12 received equipment decontamination wvaste and tank 241 -T-I 12
received coating removal waste and 221-B Plant cesium ion exchange process waste. The
following sections provide a discussion of the wastes originating from operation of the 221-T
Bismuth Phosphate plant, 224-T Concentration building and 221-B Plant cesium ion exchange
process waste. Equipment decontamination waste from the 221-T Plant was previously
discussed in Section 2.2.4.

3.1 B AND T BISMUTH PHOSPHATE PROCESS PLANTS

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from spent nuclear
fuel using the bismuth phosphate process. Figure 2 shows a summary of the 221-BIT Plant
bismuth phosphate process, which is referred to throughout this discussion.

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements wvas
dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added
(HW-10475-C, page 403). The cladding removal waste, sometimes referred to as coating wvaste
(CW), was transferred to single-shell underground storage tanks (see item [I] in Figure 2).

Reprocessing of the spent nuclear fuel commenced with the dissolution of the uranium fuel
elements. The uranium fuel elements (see item [2] in Figure 2) wvere then dissolved in nitric acid
(HW-1 0475-C, chapter IV, page 405). Water and sulfuric acid were added to the dissolved
uranium metal solution and the mixture was then transferred to the plutonium extraction section.
The sulfuric acid formed a uranyl sulfate complex that prevented uranium precipitation as a
phosphate in the subsequent plutonium extraction step (H W-1 0475-C, page 418).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric
acid to form a bismuth phosphate carrier precipitate (HW-10475-C, page 503). The plu toniumn
and bismuth phosphate carrier precipitate was centrifuged and washed three times with water to
separate the acidic supernatant from the plutonium precipitate (see item [3] in Figure 2). Thc
acidic solution remaining after the plutonium precipitation contained about 99 percent of the
uranium, about 90 percent of the fission products. This separation process also removed and
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reduced the gamma radiation activity level in the plutonium precipitate by a factor of 10.
However, zirconium is phosphate insoluble and zirconium-95 (10 percent of the activity) stayed
with the plutonium product. The acidic uranium solution was then neutralized and transferred to
the underground single-shell tanks as metal waste (MW). Recent laboratory testing of the
bismuth phosphate flowsheet confirms this partitioning of radionuclides (internal letter 7G300-
02-N'WK-024, "Bismuth Phosphate Process Radionuclide Partition Factors for the Hanford
Defined Waste Model"). The laboratory tests indicate the percentage of cecium-137 and
strontium-90 partitioned to the metal waste may have been as high as 100 percent and 89
percent, respectively.

After separating and washing the plutonium precipitate from the metal waste, reprocessing of
spent nuclear fuel was completed in the 22! Plant Bismuth Phosphate process. Plutonium
decontamination wvas conducted in the remainder of the 221 Plant Bismuth Phosphate process.
The plutonium bearing cake was dissolved in nitric acid and further decontamination of the
plutonium to separate fission products was conducted (IIW-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble f ission products ("by-product precipitation"), leaving the plutonium in solution. The
precipitate was separated 'from the plutonium-bearing solution using centrifuges and washed to
remove soluble plutonium. The plutonium was reduced to the +4 valence state to form a
precipitate that could be separated from the remaining soluble fission products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the
decontamination process (designated as IC) were transferred to single-shell tanks. The IC
waste (see item (41 in Figure 2), contained approximately 10 percent of all fission products and
approximately 1.4 percent of the plutonium present in the original fuel charged to the plant
(HW-23043, pages 20 and 22). After 195 1, the Bismuth Phosphate process flowsheet was
modified to include cerium and zirconium scavenger precipitation in the I C by-product step to
remove lanthanide and zirconium radionuclides from the plutonium product (HW-23043, page
16). During operation of 221-B Plant, the I C waste was combined with the coating removal
waste and transferred to the same single-shell tank. This same practice was conducted in 221-T
Plant from December 1944 through October 19, 1954. Beginning on October 20, 1954, nickel
ferrocyanide scavenging of the 1C waste was conducted in T-Plant (but not in B-Plant) to
precipitate cesium-137 and strontium-90 (HW-33585-DEL, page Ed-S. and HW-33 184). The
precipitated 1 C waste slurry was transferred separate from the coating removal waste to different
single-shell tanks for settling of the precipitate and discharge of the scavenged (i.e., cesium and
strontium depleted) supernatant to a crib.

The plutonium solids were again dissolved in nitric acid. A second decontamination cycle (see
item [5] in Figure 2) was conducted to reduced the gamma activity level by a factor of 10,000
from that in the previous dissolved metal solution, giving an overall process decontamination
factor of 100,000 below that of the original solution (H W-I 0475-C, page 627). The second
decontamination step essentially repeated the steps previously described for the first cycle
decontamination. The second decontamination cycle wastes (designated as 2C) were also
transferred to the single-shell tanks. The 2C waste contained less than 0. 1 percent of the uranium
and fission products and about 0.4 percent of the plutonium present in the original fuel charged
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to the plant (HW-23043, pages 26 and 28). The plutonium product from the bismuth phosphate
process was subsequently concentrated in the 224-T and 224-B buildings using a lanthanum
fluoride precipitation process.

Table I provides the flowsheet estimated compositions of the neutralized CWV, MW, IC, and 2C
wvaste solutions generated from the bismuth phosphate plants based on the October 1, 1951
flowsheet (HIW-23 043). Additional analyses of the supernatant fraction of MW, IC, and 2C that
was stored in single-shell tanks are provided in Tables 2 and 3. The CW was combined with the
IC waste in the same tanks in the Bismuth Phosphate process. Note that the coating waste batch
size shown in Table I is based on 6,600-lbs uranium, but that the metal waste dissolution batch
size is based on 2,200-lbs uranium. These sample analyses support that the 2C waste contained
less than 0. 1 percent of the fission products. Analyses of the combined 2C / 224 building/
tank 5-6 waste supernatant stored in tank 241-T-1 12 conducted on August 6, 1952 and
September 24, 1952 indicate that the total beta emitters was comprised of 35 to 50 percent
ruthenium, 35 to 50 percent cesium, 4 to 8 percent cerium, yttrium, and other rare earths, and
6 to I11 percent undetermined (I-IW-27035, page 8).

13
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Table 1. Estimated Composition of Bismuth Phosphate Plant Wastes
From October 1, 1951 Flowsheet

Anayt ~Coating . First Scod224
Wea Wate econntaination Decontamination Building

Uranium 0.15 0.235 141 Not reported 2.04E-05
Gamma 6.6E+04 1.3E±07 2.3E+06 '

4 ' l. 13 E+04 "1.13E+02'
6'

Sodium Aluminate 95.1
(NaAIO 2 )_____________ ___

Sodium Hydroxide (NaGH) 43.6
Sodium Nitrate (NaNO-,) 61.8 _____

Sodium Nitrite ( NaNO,) 56,0 _____

Sodium Silicate (NaSiO3-) 4.3
Uranyl nitrate (UHN) "132

Fluorine (F) 5.6
Nitrate (NO 3 ) 9.7 93.1 61.3 42.4
Sulfate (SO 4 ) 24.4 4.73 3.61 0.35
Phosphate (P0 4) 25.2 26.2 23.0 3.05
Sodium (Na) 83.2 47.3 36.7 36.8
Bismuth (B3i) 2.59 1.31 1.18
Cerium (Ce) 0.030
Lanthanum (La) 0.49
Manganese (Mn) ______0.33

Zirconium (Zr) 0.030
Iron (Fe) 1.37 1.82 _____

Chrome (Cr) 0.16 ___0.06 0.17
Ammonia (NH-4) 1.98 1.71 0.12
Silicon Hexa-Fluoride (SiF 6) 4.35 3.67 _____

Volume per Batch (gallons) 795 2,380 2,040 2,0902,0

Notes:
(' Sec HW-23043

4)Analyses are reportcd in grams per liter, except for gamma. activity, which is countsiminuteimL.
(3) HW-23043, page 3]1, notes that uranium is not actually present in this form, but is probably as NaUOP0 4 and

Na4(UO') 2C0 3.
4) Pu and Gamma concentrations were calculated from the compositions of tanks 13-4 and 14-3 (HW-23043, pages 20 and

22).
(5 Pu and Gamma concentrations wcre calculated from the compositions of tanks 18-4 and 19-3 (HiW-23043. pages 26 and

28).
)Pu and Gamnma concentrations were calculated from the compositions of tanks A-4, D-4, B-3, and F-8 (I-IW-23t)43,
pages 39, 44, 48, and 54).

Note that the coating waste batch size shown in Table I is based on 6,600-lbs uranium, but that
the metal waste dissolution batch size is based on 2,200-lbs uranium. These sample analyses
support that the 2C waste contained less than 0. 1 percent of the fission products.
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3.1.1 221-B and 221-T Cell Drainage Waste

During the operation of thc 221 -B and 221 -T Bismuth Phosphate plants, failure of process
equipment, cooling jackets on process vessels, and piping occurred periodically, resulting in the
discharge of cooling water, chemical solutions, and process solutions (e.g., MW, I C, 2C wastes
and plutonium product solutions) to the process cells. Each of the 40 process cells in the 221-B
and 22 1-T Plants contained a sump that was equipped with a conductivity probe beginning in
August 1946 to detect a liquid leak in the process cell (11 W-7-4739-DEL, page 21). The sumps
gravity drained to a 24-inch diameter vitrified clay pipe that traversed under each cell and
discharged to a deep, open top, stainless steel tank, number 5-7 in section 5 (cell 10)
(HW-10475-C, page 914).

Cell drainage collected in tank 5-7 was jetted to tank 5-6 or tank 5-9, wvhich were used for
sampling and chemical treatment of the cell drainage solution. Waste in tanks 5-6 and 5-9 could
be jetted between these two tanks. High activity waste collected in 221-T Plant and 221-B Plant
tanks 5-9 could be jetted to single-shell tank 24 1-T- 107 and 241 -B-1 07, respectively
(HW-10475-C, page 918). Alternatively, the waste could be transferred to process vessels with
the 221-T (or 221-B) Plant and processed to recover plutonium. An example of this practice is
cited in the January 1948 monthly report for the Hanford Works (HW-893 1-Del, page 28).

The T-Plant stack drainage wvaste wvas also collected as part of the cell drainage until May 28,
1951, after which the stack drainage was routed to the cascade of single-shell tank 241-TX-1 13,
241-TX-I 14, and 241-TX-1 15 (HW-21260-DEL, page 58). Also, the dissolvers located in 221-
B and 221-T Plant cells 5, 6 and 7 were equipped with off-gas scrubber towers in May 1948
(HAN-45807, pages 57). The dissolver off-gas scrubbers used water to adsorb iodine and
remove particulates from the dissolver off-gases. The spent scrubber solution was combined
with the low-activity cell drainage waste collected in tank 5-6 (HW-10728). The dissolver off-
gas scrubbers were replaced with silver chemical reactors, thus eliminating the spent scrubber
solution. The first silver reactor was installed in the 221-B Plant in October 24, 1950 (1W-
19898 and HW-19325, page 52) and the remaining silver chemical reactors were installed in the
221-B and 221 -T Plants by January 1951 (HW-201 61, page 52 and HW-2 1826).

Waste collected in tank 5-6 wvas transferred to reverse well number 216-T-3 from January 1945
through August 1946. Crib number 216-T-6 wvas used to dispose of the cell drainage waste from
August 1946 through June 195 1. After June 195 1, cell drainage waste was transferred to the
cascade of tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12 (HW-55176, part V). The quantity and
composition of the cell drainage solutions discharged from tank 5-6 varied (see 11 W-20583, page
4 and HW-33591, page 25). Table 4 provides analyses of cell drainage waste that was collected
in tank 5-6 and transferred to either crib 216-T-6 or to the cascade of tanks 241 -T-1 10, 241 -T-
111, and 241-T-1 12. As evident from the analyses provided in Table 4, the neutralized, low
activity cell drainage waste contained soluble beta emitting radionuclides and plutonium.
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3.2 224-.B AND 224-T CONCENTRATION BUILDINGS

The process steps executed in the 224 buildings wvere as follows:

" The starting batch size received from the 221 buildings was 330 gallons.

" Plutonium solution from the 221 buildings was oxidized with sodium bismuthate to
convert the plutonium to the +6 valence state.

" Phosphoric acid was added to produce a bismuth phosphate (BiPOj) precipitate, with the
plutonium still in solution. At this point, operators wanted to get rid of all the BiPO4.

* The solution and precipitate were separated by centrifugation.

" Nitric acid was added to dissolve the B iPO 4 precipitate, with this solution removed as
waste.

* Potassium perinanganate (KMnO4) was added to the plutonium solution to ensure all the
plutonium was in the +6 valence state.

" Hydrogen fluoride and lanthanum salts were added to the plutonium solution producing a
lanthanum fluoride precipitate. Fission products were carried with the lanthanum. This
precipitate contained all the lanthanides; (cerium, lanthanum, etc.) and residual ruthenium,
samarium, europium, americium, and curium that the BiPO4 could not carry out of the
stream.

a The lanthanum fluoride precipitate was dissolved in nitric acid, neutralized with sodium
hydroxide, and sent to waste storage tanks.

a Oxalic acid was added to the plutonium solution collected from the lanthanum fluoride
precipitation step to reduce the plutonium to the +4 valence-state.

0 Hydrogen fluoride and lanthanum salts were added to the plutonium solution producing a
lanthanum fluoride and plutonium fluoride precipitate. The precipitate was centrifuged to
collect the solids.

0 Potassium hydroxide was added to convert the plutonium fluoride / lanthanum fluoride
precipitate into lanthanum hydroxide and plutonium hydroxide solids.

* After centrifuging to separate the lanthanum hydroxide and plutonium hydroxide solids,
these solids are reacted with nitric acid solution to dissolve the lanthanum and plutonium.
The plutonium nitrate / lanthanum nitrate solution product was now ready for transfer to
the 23 1 -Z building or 234-5 building.

By this time, each original 330-gallon batch of plutonium-bearing solution that had entered the
224 Buildings was concentrated down to eight gallons. The liquid waste (designated as 224)
from the lanthanum fluoride precipitation process was neutralized and trans ferred to the single-
shell underground storage tanks. The resulting purified plutonium material was transferred to the
23 1 -Z building and subsequently to the 234-5 building (Z Plant) beginning in 1949 for further
processing.
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Table 2. Aalssf Bsmut LPhosp ate Process Su er atants Stored (1,2)

Waste Type Tank PH Pu Gross Beta Gross Garmma Da2te
p.g/iter millicurieslliter. tnlliciirieslliter Sampled

Metal Waaste T-101 10.1 70 2000) 70")) - -2-12-1946
Metal Waste T-101 10 35 11011 2E5F- 7-01-1947
Metal Waste T- 102 9.9 60 120 20 7-01-1947
Metal Waste T-103 9.8 60 150.- 20 7-01-1947

1lGCW B- 109 9.9 40 0.65 0.2831-94

1CUCW C-112 9.9 1 12 12 4.A 3-18-1947

2C B-I 11 6.9 7.2E-02 2.OE-03 3.OE-03 -1-4 7
2C B-1 12 6.8 I4.32Er?.--'" L.5 E-03 3.OE-03 7-1-1947

Wat1ye akP Pu Gross Beta Gross Gamma Date
Wase Tpe ankpHg/iter Counts / minute/ cc Counts / minute/ cc Sampled

2C T-110 Notreported"4  15 4.9E+04 30 7-13-1945
2C T-I 10 9. 19 6.9E+04 5 5 __ 7-25-1945
2C B-lb1 9.6'0 1 8.5 7.OE+04 55 7-25-1945

Notes:
"~See HW-10728 and HW-3-3220.
(Solids formed in each of wastes, settling to the bottom of each tanks. These sample analyses are for the supernatant only and
arc not representative of the sludges.

13) The reported Pu sample analyses for "tank B-1 12 seems to be in error and lacking an exponent in 1lW-ltE728.
1 Prior to October 1945, the 2X waste was neutralized to a pH of approximately 10. The waste collected in tanks 241-1-1 10,
241-T1 11, and 241I-I-Il 12 were neutralized to about pll 7 after October 1945 to precipitate bismuth and plutonium
(liW-3-3220, page 13).
SDecreases in gross beta and gross gamma concentrations shown for the T- 10)1 waste samples are due to decay of fission
products with short half-lives.
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'F___ able 4. posption of ank 5-6 Cell DriaeW sefo 21- Plant __

'Mont 1 F Pu { Total Beta
Year MnhLiters 1 Grains Activity Comment

I____ ___ _____ Curies ______

Tank 5-6 Cel I~ang ransferred to 21 5-T-6 rib ' -__
1948 Januar 8',9,90)0 1 49 --- 88 Total beta activity does not include

_____February 724,461 8 73 radioactive iodine. Samples xxere

M_--arch__ 586,188 3 ~ 789 measured for total alpha activity.
____ April 842,778 9 461 Calculated Pu miass assumesc, that all

May 918,007 __ __ __ 72 alpha activity mecasured in samples
___ June______ 971,810 9 295 wvas Pu. ULraniuni activityv inl

July 1,.057,0)15 ___ 6 130 samples contr ibuted less than 8%of
________AU 4uSt i 831.662 ______4 __ 248 the total alpha acti"'vit

ISeptember 5.2 5 361T ctober i 8 30,0 83 ____ 4 _____ 116
November 1 980,411 6 214 ___

No records could be located for December 1948 through August 1949.
1949 1 Se ptember ] 260,000 f32 _____365 ____-______

'October 360,000 41 -- 2800 ___

Novecmber I 340,000 f 38.2 ____33
_____ cccmnber 1 400048 250 ____

I 95() _ _ Januarv i 410,000 44 210
lFebruarv 330,000 28.5 No dlata

__________ ~reported_______
March 170,000 35Nodt

___________ _________ _______________reported

-April 450.000 35.6 294
May 370.000 33.9( 36' ____

....T.... J UnIe 430,006' 36.6 - 2142
July ___ S 50,000 43.660-- _

August 1 590,000 44.9 _741
Septernbci 480,000 42.3 ___ 850
O_ (ctober 620,000 47.3_11 __ 858

--- November 540,000 - - 50.9 j__ 600 _ _ __

No records could bc loc.ated t-or Januiary 195 1 thruue(-h D)ecemnber 195 1. fle-inuinwe in June 1951 lTank S-0i cil
drainag-e waste alono' with 2( waste was routed to the cascade ol'tanks 241 -T1-]10, 241-Tl-1 11, and 241'1- I11?.
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_____ able 4. Composition of Tank 5-6 Cell Drainage Waste from 221-T Plant ____

Pu Toal Beta
Year Month Liters Cram Totivt Comment

________ __________ ___________ _________ Curies ___________

Tank 5-6 Cell lDrainage Waste D~ischarged to the Cascade of Tanks 241-T-110. 241-Till1, and 24-Tll 2'4
1952 January J 595,00( F5. 440 ____

[chruiary 498,000 j6.9 850)_____ ____

March j 641,000 i8.2 920
April 623,0001 8. .6...60 _ _

___ ______31___ .000_ 1.8 84
_______ bune I 392.000 30O 97__ _____ ____ _ 12

JUly 600,000) 4,1 160 B3eginning in July 19'52. 224
building, waste, aloni, xith tank -
cell drainage and 2C w~astes wvere
routed to the cascade of tanks 241 -
T-110. 241]-T-I11. and 24I1--' 12.
Vales reported are for tank 5-6 cl!

_____ _________ _______ ____________drainage waste only.

August I 670,000[ 6.5 265
ISeptember 260,0001 _ 1.9 675 __

O Cctober 430,000 .0-310
Novemnber 490.000 1___ 2.795____

Dececmber 540,000 3.3 ____ 240
193 Januarx 490.000 2.4 13 0

Februarv 530,000 3. 91 480 ___

Marc h __ 60.000 -5.0 ~ 245
April___ 390.000 __ 2.01 ISO~ __

___Ma 490.000 1..1.X 22 0 -

June 660,000 I3. _____ 90 ___

July 280,0001 0.9 65
AuI uS t ___490,000 2. 0____

September 560.000 7.8 195 ___

--- _October 560M00 6.8 1-840
November - 710,000 8.7 I 085

______I December I- 740,000 -88 8 1
194 - Ja iyf 830,000 10.4 1,680-.-

I ebitiar 820,000 _ 14.2 16.420 __

__March -. _ 860,000 18.6 5,30_

-790,000 10.6 1 760'-- -

June] 810.000 9.5 s9
July 1.0310.000 Radionuclide content not reported

separately for 5-6 Cell drainage
xaste froin July 1954 thrIn June1

_____________1955 (1-1 -38562. page 26).
Aug'ust ____- 1.150,000 -____ ___________

S__ Sttebe 1.090,000
____ - FOctober-- 800,000

\o ember 730.000 __________.-

December , .100,000
L19 5 5  IJanuary 1,370.000 ..--- -

Februarv 950.000O
Marich j 1.460.00 1
Apr il__ I .3).()()o I .-
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'bable 4. C' mposition of* Tank 5-6 Cell DrainageW*aste from 221-T Plant ___

Pu Total Beta
Yer Mnh Lies Gas Activity Comment
Year onth -tersCuries

____ littne _ 1 1,44 0.000 K_______
T[he \olnmeand radionILIClidtc content of tank 5-6 cell dratnaue xwaste wexre njot r'ecordecd se-p-ara-te -r-om otheicr wastes-
transt'crircd into the cascade of tanks 24 iI-i- 10. 2411 -II11. and 24 1 -1-112 after July 1954.

Notes
1 I 1 i90

'* Anaik~sc f thecoinbined 2C, "24 buldingt/ tank 5-6ku sic super-natant stored in tank 241 -1- 12conducted on
AuI-uLst 6, 19i' and Septemiber 24. P952 indicate that the total beta emiters aS comIprised of 35 tk)-o IT10 hniu , 1i
to StY ,cesium. i4 to 5'.cerium ti triumni and uihcriarc cai'th. and 6 to Ii ,udtric 1W ~B' i )

3.3 221-B PLANT FISSION PRODUCTS PROCESSING

From Augu'Lst 1963 through June 1966, B-Plant was used In con unctiOn with the PIJREX
facility, 244-CR Vault, and the 20 I-C Hot Seiworks (renamned StrontiumII Semniworks in 1963))
to separate strontium11-9() and rare earths (i.e., Cciu-I1 144 and promethium1-- 147) fromn high-level
waste solutions. Then, fromn July 1966 through December 1967. equlipmecnt wvas replaced within
B-Plant to expand the processing capability to Include cesiumr removal fromn fission high-level
waste solutions using i)on exchange equipment. The strontium11 and rare earths processing,
equipment was also replaced to include only strontium11 removal using a solvent extraction
equipment. Illowed hy precipitation atid centrifugkation equipment for purifying the strontium11.
Each of the fission products processing events in the B-Plant is discussed in more detail in the
following sections.

3.3.1 STRONTIUM AND RARE EARTHS PROCESSING

Oti September 18, 1961 (HW-71 187-DE--L. page F-2), renovation of cells 5 through1 12 wNithin
B-Plant canyon was initiated to use these cells for separating strontium and rare earths fromn a
mixed fission prodtuct Solution (HW-6901 1). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL page B-2).
Processing of radlioactive waste in cells 5 throu-oh I12 at the B-Plant commenced on August 2,
1963 (1] W-788 17-DEL. pages B-2 and G-2).

13-Plant .kaS used In conj.unction1 With the PUJREX Ibeitlity, 244-CRZ Vault and the 201 -C [lot
Semiworks to separate strotIium-90, ceriuni-144 and prometium11- 147 fromn high-level waste
Solutions. The PUREX facility generated a first cycle raffinate soltition fromn the solvent
extraction reprocessin 11;of irradiated reactor fuel (i.e.. high-level wvaste). The first cycle rafilnate
solution was highlyv acidic and contained most of the fission products (e.g., strontium1-891-S 90,
ceriu- 144, prometh1Iiiu- 147, and cesiumn-I 37) that were separated f-rm the uraniumI1 and
plUtonit.m1 during the reprocessing of irradiated reactor fuel. The acidity of- the f Irst CycleC
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raffinate solution was reduced by addition of sugar and digestion at elevated temperature to
decompose the nitric acid solution.

In a section of the PUREX facility known as the head-end, first cycle rafinate solution was
reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth (i.e., cerium
and promethium) fission products (I-IW-6305 I and HW-69534). Lead co-precipitated with
strontium and increased the amount of strontium precipitated from the first cycle raffinate
solution. The resulting strontium and rare earth precipitate was centrifuged and washed to
separate the supernatant, wvhich contained soluble fission products such as cesium-I 37,
zirconium-niobium-95, and ruthenium-rhodium-1OG. The supernatant containing the soluble
fission products (e.g., cesium-137, zirconium-niobium-95, and ruthenium-rhodium-OG) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
precipitate was metathesized to soluble carbonates by addition of sodium carbonate. The
strontium and rare earth carbonate precipitates were then dissolved in nitric acid and transferred
to B-Plant via 244-CR Vault for further processing.

In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form separate
solutions containing strontium and rare earths (H W-770 16). The strontium nitrate / rare earth
nitrate solution was reacted with oxalic acid to precipitate the rare earths along with lead, leaving
strontium in solution. The precipitate was centri fuged to separate the strontium solution from the
rare earth precipitate. The strontium solution was stored in B-Plant and transferred periodically
to the 201-C Hot Semiworks for purification. The rare earth precipitate was dissolved in nitric
acid and stored in B-Plant for further processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to form
soluble plumbite and insoluble rare earth hydroxide precipitates (HW-8 1373, RL-SEP-197,.
page G-2, and HAN-90907, page 2 1). The plumbite was separated from the rare earth hydroxide
precipitate by centrifugation and discarded to the single-shell tanks. The rare earth hydroxide
precipitate was washed with sodium hydroxide solution to remove soluble lead and the wash
solution was also discarded to the single-shell tanks. The rare earth hydroxide precipitate was
dissolved in nitric acid, stored in B-Plant, and eventually transferred to the 201-C Hot
Semiiworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until June 1966
(HAN-95 105-DEL, page 15). Separations of strontium and rare earths from the first cycle
rafinate solution continued to be conducted in the head-end section of the PUREX facility
through February 8, 1967 (HAN-96805-DEL, page AII114). The strontium and rare earth
solution was transferred from PUREX to the 244-CR Vault for storage from July 1966 through
February 1967, wvhile equipment modifications were conducted at B-Plant.
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3-3.2 CESIUMI AND STRONTIUM PROCESSING

From July 1966 (HAN-95284-DEL, page 13) through October 1967 (l-AN-989 18-DEL,
page All 1-2), equipment within the 221-B Plant was flushed and replaced wvith new equipment
for separating cesium and strontium from high-level waste. In January 1967 (HAN-96590-DEL,
page AIIM-) and in March 1967 (HAN-97066-DEL, page AII114), testing was conducted of a
new centrifuge and a precipitation-decantation-centrifugation technique for separating iron and
aluminum from PUREX sludge waste. Construction activities continued to be conducted in the
22 1-B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page AIII-3), alkaline supernatants stored in the
single-shell tanks were transferred to B-Plant, and cesium was separated using an ion exchange
process. Cesium ion exchange processing continued at B-Plant until October 1983 using at first
inorganic and later organic ion exchange materials (RHO-RE-SA-169). Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using phosphotungstic acid
(PTA), with the cesium precipitate dissolved in sodium hydroxide solution and processed
through the ion exchange equipment for cesium recovery (ARJ--CD-917). After separation of
cesium, the alkaline supernatants were transferred directly to underground storage tanks. The
ion exchange process used an ammonium carbonate / ammonium hydroxide solution to separate
sodium from cesium on the ion exchange media. The aqueous wastes that contained amimonium
were processed in the Cell 23 evaporator to concentrate these wastes and volatilize ammonia
before transferred to underground storage tanks.

On January 31, 1968, the solvent extraction equipment installed in B-Plant was operated to
purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page AIII-3).
The semi-purified promethium - cerium solution was stored in B-Plant process tank 6-2
(HAN- IGO I27-DEL, page AllI-3). Separation of strontium from the strontium and rare earths
solutions stored in the 244-CR Vault was then conducted in March 1968 using the solvent
extraction equipment (HAN-100 127-DEL, page AIII-3).

The B-Plant solvent extraction equipment began processing the PLJREX first cycle raffinate
solution to separate strontium on April 20, 1968 (IIAN-10035 7-DEL, page AIII-3). The
processing of PLJREX first cycle raffinate solution was completed on August 30, 1968
(PR-REPORT-SEP68-DEL., page AIH1-3). The B-Plant solvent extraction equipment was then
used to separate strontium from PUREX high-level waste sludges. The PUREX high-level waste
sludges were dissolved in nitric acid (known as PAS) in the 244-AR Vault and transferred to
B-Plant for centrifugation to separate solids. The clarified solution was process in the solvent
extraction equipment to separate strontium (PR-REPORT-SEP-68-DEL, page AIII-4). In
addition, the B-Plant solvent extraction equipment was operated periodically to separate
strontium from CAW solutions following the PTA processing to separate cesium. Strontium
separation from high-level waste solutions using the solvent extraction equipment continued at
B-Plant until 1977. The aqueous waste from the solvent extraction process was evaporated in the
Cell 23 evaporator and transferred to underground storage tanks.
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4.0 TRANSURANIC ANALYSES OF WASTE IN TANKS 241-T-110, 241-T-1I11 AND
241-T-112

The Hanford Site prepares a Best Basis Inventory (1313) estimate of the composition of the
wastes stored in all 177 Hanford Site underground storage tanks. The BBI effort involves
developing and maintaining waste tank inventories comprising 25 chemical and 46 radionuclide
components in the 177 Hanford Site underground storage tanks. Waste sample analyses, process
knowledge, and waste templates are used to create the BBIs. These BBIs provide waste
composition data necessary as part of the River Protection Project (RPP) process flowshect
modeling work, safety analyses, risk assessments, and system design for retrieval, treatment, and
disposal operations. Development and maintenance of the BBI is an on-going effort, with the
current BBls available electronically through TWINS, http://twins.pnl.tlov/data/ditamenu.htmn.

The BBI for the tank 241 -T-1 10 waste is based on the analyses of two core samples obtained in
1996. Composites of these core samples were analyzed for non-radioactive components and
total alpha concentrations. A re-analysis of a composite sample was conducted in 2003 to
determine the concentrations cesium-137, strontium-90 and individual transuranic elements with
half-life greater than 20-years (i.e. neptunium-237, plutoniurn-238, plutonium-239, plutonium-
240 and americium-24 1). The analytical results were reviewed and used along with engineering
judgment to determine the best basis inventory for the waste stored in tank 241-T-1 10. The
mean, total alpha analysis for the waste stored in tank 241 -T-1 10 is 53rjCi/g. The uncertainty
estimates for the total alpha analyses for the waste stored in tank 24 1 -1 10 were evaluated
(RPP-10983). The upper 95% confidence limit for the gross alpha analyses of the waste stored
in tank 241-T-1 10 is 62TjCi/g. The sum of the neptunium-237, plutonium-238, plutonium-239,
plutonium-240 and americium-241 concentrations analyzed in the composite core sample is
approximately 83.3ilCi/g, as reported on October 11, 2004 from the Tank Waste Information
Network (TWINS) database; http://twins.pnl.gov/. These analyses indicate that the
concentration of alpha-emitting transuranic isotopes with half-life greater than 20 years is less
than I00O-Ci/g in the waste stored in tank 241 -T-1 10.

The BBI for the tank 24 1 -T-1 11I waste is based on two core samples obtained in 199 1.
Composite of these core samples were analyzed for non-radioactive components, select
radionuclides, total alpha and transuranic element concentrations. The analytical results were
reviewed and used along 'with engineering judgment to determine the best basis inventory for the
waste stored in tank 241 -T-l 11. The mean total alpha analyses and lower 95% confidence limit
for the waste stored in tank 241-T-1 I I are 371 rlCi/g and 289ilCi/g (7G300-02-JGF-009). The
total alpha analyses of the waste in tank 241-T-1 I1I are support by analyses of this waste for
neptunium-237, plutonium-238, plutonium-240, plutonium-240 and americium-241. The sum of
these transuranic elements is approximately 186.5ijCi/g in the waste stored in tank 24 1-T-I 11, as
reported on October 11, 2004 from the Tank Waste In formation Network (TWINS) database;
http://twins.pnl.gov/.

The BBI for the tank 241-T-1 12 waste is based on two core samples obtained in 1997. These
two core samples were analyzed to determine gross alpha and non-radioactive constituents in the
liquid and solids portions of these samples. Template values were used for constituents below
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the detection limits for sample data or constitucnts not measured from the sampling event.
Templates are based on sampling data from tanks that contain the same waste type as tank
241 -T-1 12, supplemented with Revision 5 of the IlDW model data (RPP-1 9822). The mean,
total alpha analysis for the sludge fraction of the waste stored in tank 241 -T-1 12 is 2551rlCi/g.
The template based sum of neptunium-237, plutonium-238, plutonium-240, plutonium-240 and
aniericium-241 concentrations in the sludge fraction of the waste stored in tank 241 -T- 112 is
approximately 255.2TICi/g.
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5.0 SUMMARY

Tanks 24 1-T-1 10 received 2C waste from reprocessing of spent nuclear fuel at the 22 1-T Plant
from January 1945 through December 1954, low-activity cell drainage waste from June 1951
through December 1954, and 224 wastes from May 1952 through December 1954. Tank 24 1 -T-
IlIl received 20 waste from the 221 -T Plant from January 1945 through October 1956, low-
activity cell drainage waste from June 1951 through October 1956, 224 wastes from May 1952
through October 1956, and equipment decontamination waste from December 1959 through June
1967. Tank 241-T-1 12 continued to receive 221-T Plant equipment decontamination waste until
June 1973. Tank 24 1-T-1 112 also received a mixture of coating removal waste 22 1-B Plant
cesium ion exchange process waste from tank 241 -T- 106 in March 1973.

The concentrations of the transuranic elements (i.e. sum of neptuniurn-237, plutonium-238,
plutonium-240, plutonium-240 and amcricium-24 1) in the wvaste stored in tanks 241-T-1 10, 241-
T-1 1I and 241-T-1 12 (sludge only) arc approximately 83.3TICi/g, 186.5rjCilg and 255.2r9Ci/g, as
reported on October 11, 2004 from the TWVINS database.
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APPENDIX A

VOLUME OF SOLIDS AND TOTAL WVASTE IN
TANKS 241-T-1I1O, 241-T-1I11, AND 241-T-1l12

January 1945 through December 1975
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Mfanufacturing Department; Separations Section, July, August, September 1952,
General Electric Company, Richland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Mfanufacturing Department; Separations Section, October, November, December 1952,
General Electric Company, Richland, Washington.

HW-2784 1, 1953, Waste Status Summary, Separations Section Planning and Scheduling Group
Waste Control Manufacturing Departnment, Separations Section, January 1953,
General Electric Company, Richland, Washington.

HW-27842, 1953, W aste Status Suniniary. Separations Section, Planning and Scheduling Group
I Vaste Control Manufacturing Department; Separations Section, February
1953,Gcneral Electric Company, Richland, Washington.

HW-27897, 1952, Waste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department; Separations Section, General Electric Company, Richland,
Washington.

HW-27898, 1952, Waste Status Summat,~ Planning and Scheduling Group Waste Control
Mfanufacturing Department; Separations Section, March 1952, General Electric
Company, Richland, Washington.

HW-28043, 1953, Waste- Status Summary. Separations Section, Planning and Scheduling,
Separations - Operations. April 30, 1953, General Electric Company, Richland,
Washington.

HW-28377, 1953, Waste-Status Suniniary. Separations Section, Planning and Scheduling,
Separations - Operations, May 31, 1953, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-287 12, 1953, Waste-Status Summary, Separations Sdction, Planning and Scheduling,
Separations - Operations, June 30, 1953, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-29054, 1953, Waste-Status Sunimaty, Separations Section Planning and Scheduling,
Separations, July 31, 1953, J. P. McBride, General Electric Company, Richland,
Washington.
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HW-29242, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, August 31, 1953, G. K. Carpenter, General Electric Company, Richland,
Washington.

HW-29624, 1953, Waste-Status Summary, Separations Section Planning and Scheduling,
Separations, September 30, 1953, G.K. Carpenter, General Electric Company, Richland,
Washington.

HW-29905, 1953, Ifzste-Slatus Summary, Separations Section Planning and Scheduling,
Separations, October 31, 1953, G. K. Carpenter, General Electric Company, Richland,
Washington.

HW-30250, 1953, 1 Vastc-Status Summnary, Separations Section Planning and Scheduling,
Separations, November 30, 1953, G. K. Carpenter, General Electric Company, Richland,
Washington.

HW-30498, 1953, IMaste-Status Summary, Separations Section Planning and Scheduling,
Separations, December 31, 1953, G. K. Carpenter, General Electric Company, Richland,
Washington.

HW-30851, 1954, Wraste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, January 31, 1954, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-31 126, 1954, Maste- Status Sumniary; Separations Section, Planning and Scheduling
Separations - Operations, February 1954, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-3 1374, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, March 31, 1954, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-3 1811, 1954, JVaste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, April 30, 1954, G. K. Carpenter, Genera! Electric Company,
Richland, Washington.

H-W-32 110, 1954, Waste- Status Summnary; Separations Section, Planning and Scheduling
Separations - Operations, May 31, 1954, G. K. Carpenter, General Electric Company,
Richland, Washington

HW-32389, 19054, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, June 3 0, 1954, D. E. Peterson, General Electric Company,
Richland, Washington.
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HW-32697, 1954, Waste- Status Summary, Separations Section, Production Planning and
Scheduling Separations - Engineering and Control, July 31, 1954, D. E. Peterson,
General Electric Company, Richland, WVashington

HW-33 002, 1954, Maste- Status Summary; Separations Section, Planning and Scheduling
Separations - Projects and Personnel Development Sub-section, August 31, 1954,
D. E. Peterson, General Electric Company, Richland, Washington.

HW-33396, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations, Projects and Personnel Development Sub-section, September 31, 1954,
D. E, Peterson, General Electric Company, Richland, Washington.

HW-33544, 1954, Waste- Status Summary; Separations Section, Separations -Projects and
Personnel Development Sub-section, October 31, 1954, General Electric Company,
Richland, Washington.

HW-33904, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, November 30, 1954, General Electric Company,
Richland, Washington.

HW-344 12, 1954, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, December 31, 1954, D. E. Peterson,
General Electric Company, Richland, Washington.

HW-35022, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-35628, 1955, Waste- Status Summary;- Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1955,1D. E. Peterson, General Electric
Company, Richland, Washington.

HW-36001, 1955, Waste- Status Summnary;' Separations Section, Separations - Projects and
Personnel Development Sub-Section, March 31, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

1-IW-36553, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1955, D. E. Peterson, General Electric
Company, Richlanid, Washington.

HW-371 43, 1955, Waste- Status Sumimary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

A-25



RPP-13873 Rcv. I

HW-3 8000, 1955, J ast e- Status Sumnmary, Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

1-IW-3 8401,* 195 5, Waste- Status Summary. Separat ions Section, Separations - Projects and
Personnel Development Sub-Section, July 31, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-38926, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, August 31, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-392 16, 1955, Waste- Status Summary:- Separations Section, Separations - Projects and
Personnel Development Sub-Section, September 30, 1955, D. E. Peterson,
General Electric Company, Richland, Washington.

HW-39850, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, October 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-40208, 1955, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, November 30, 1955, D. E. Peterson, General
Electric Company, Richland, Washington.

1-W-408 16, 1955, W aste- Status Sunaniay; Separations Section, Separations - Projects and
Personnel Development Sub-Section, December 31, 1955, D. E. Peterson, General
Electric Company, Richland, Washington.

HW-41038, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1956, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-418 12, 1956, Vaste- Status Summary.- Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1956, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-42394, 1956, Waste- Status Sunmnmary, Separations Section, Separations - Projects and
Personnel Development Sub-Section, March 31, 1956, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-42993, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1956, D. E_. Peterson, General Electric
Company, Richland, Washington.
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H-W-43490, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 31, 1956, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-43895, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 3 0, 1956, D. E. Peterson, General Electric
Company, Richland, Washington.

H W-44860, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development S ub-Section, July 31, 1956,Gcneral Electric Company, Richland,
Washington.

HW-45 140, 1956, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, August 31, 1956, General Electric Company,
Richland, Washington.

HW-45738, 1956, 1 aste- Status Summary; Chemical Processing Department, Production
Operation - Chemical Processing Department, September 30, 1956, General Electric
Company, Richland, Washington.

HW-46382, 1956, Waste- Status Summary; C'hemical Processing Department, Planning an~d
Scheduling - Production Operation, October 1956, General Electric Company, Richland,
Washington.

HW-47052, 1956, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling Production Operation, November 30, 1956, General Electric Company,
Richland, Washington.

HW-47640, 1956, Wfaste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, December 31, 1956, General Electric Company,
Richland, Washington.

HW-48 144, 1957, Waste- Status Summary, Chemical Processing Department, Planning and
Scheduling - Production Operation, January 31, 1957, R. E. Roberts, Hanford Atomic
Products, Richland, Washington.

HW-48846, 1957, Wa ste- Status Summary;- Chemical Processing Department, Planning and
Scheduling - Production Operation, February 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-49523, 1957, J aste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, March 31, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.
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HWV-50127, 1957, Waste- Status Sunamary; Chemical Processing Department, Planning and
Scheduling - Production Operation, April 30, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-506 17, 1957, 1 aste- Status Summray, Chemical Processing Department, Planning and
Scheduling - Production Operation, May 31, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-5 1348, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, June 30, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

NW-S 1858, 1957, Waste- Status Summary; Chemical Processing Department. Planning and
Scheduling -Production Operation, July 31, 195 7, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-524 14, 1957, Waste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, August 31, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-52932, 1957, Waste- Status Summary, Chemical Processing Department, Planning and
Scheduling - Production Operation, September 30, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-53573, 1957, Waste- Status Summary; Chlenmical Processing Department, October 1957,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-54067, 1957, Waste- Status Summary; Chemical Processing Department, November 30,
1957, R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-545 19, 1957, JMaste- Status Summary; Chemical Processing Department, December 3 1,
1957, R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-549 16, 1958, Waste- Status Summary; Chenmical Processing Department, January 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-55 264, 1958, Waste- Status Summary; Chemical Processing Department, February 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-55630, 1958, Waste- Status Summary; Chemical Processing Department, March 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-55997, 1958, Waste- Status Summary; Chemical Processing Department, April 30, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.
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HW-56357, 1958, Waste- Status Summary, Chemical Processing Department, May31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Miiste- Status Summary; Chemical Processing Department. June 30, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-57 122, 1958, Manest- Status Summary; Chemical Processing Department. July 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, Waste- Status Summary; Chemical Processing Department, August 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

1-IW-577 11, 1958, Waste- Status Sunmnary, Chemical Processing Department, September 30,
1958, R. E. Roberts, Hanford Atomic Produicts Operation, Richland, Washington.

HW-58201, 1958, Waste- Status Summary; Cheniceal Processing Department, October 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-58579, 1958, Waste- Status Summary; Chemical Processing Department, December 16,
1958, M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-5883 I, 1959, Waste- Status Summary, Chemical Processing Department, January 12, 1959,
M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-59204, 1959, Waste- Status Summary; Chemical Processing Department, February 10,
1959, M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-595 86, 1959, Waste- Status Summary; Chemical Processing Department, March 10, 1959,
M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summary; Chemical Processing Department, April 16, 1959,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-604 19, 1959, W aste- Status Summary, Chemical Processing Department, May 18, 1959,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-60738, 1959, Waste- Status Summary; Chemical Processing Department, June 15, 1959,
J. E. Lentz, Hanford AtomicProducts Operation, Richland, Washington.

HW-61095, 1959, WVaste- Status Summary; Chemical Processing Department, July 14, 1959,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington,

HW-61 582, 1959, Waste- Status Summary; Chemical Processing Department, August 18, 1959,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.
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HW-6 1952, 1959, Maske- Status Sumnzar, Clhemical Processing Departmntn, September 17,
1959, J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-62421, 1959, Waste- Status Summzary; Chemical Processing Department. October 19, 1959,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-62723, 1959, Waste- Status Summary; Chemical Processing Department, November 12,
1959,3J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-63 083, 1959, WVaste- Status Summary; Chemical Processing Department, December 15,
1959,3J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, Waste- Status Summary; Chemiical Processing Department, January 19, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-63896, 1960, Chemical Processing Department - Waste Status Summary, February 12,
1960j. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chemical Processing Department - Waste Stat us Summary, March 17, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-648 10, 1960, Chemical Processing Department Waste Status Summary March 1-31, 1960,
Genera! Electric Company, Richland, Washington.

HWV-65272, 1960, C'hemical Processing Department - Maste Status Summary, May 18, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-65643, 1960, Chemical Processing Department Waste Status Summary May 1-31, 1960,
General Electric Company, Richland, Washington.

HW-661 87, 1960Chenuical Processing Department - J aste Status Summary. July 25, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-66557, 1960, Chemical Processing Department - Waste Status Summary, August 22, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, C'hemical Processing Department - Waste Status Summary, September 20,
1960, 3. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, C'hemnical Processing Department - Waste Status Summary, November 29,
1960,3J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-67705, 1960, Chemical Processing Department - IVaste Status Summary, November 30,
1960, J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.
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HW-68291, 1961, C'hemical Processing Department - Waste Status Summary, January 25, 1961,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 196 1, Chemical Processing Department - J aste Status Summary, January 30, 1961,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-7 1610, 1961, Chemiical Processing Departmient - Waste Statuis Summary, November 6,
1961, R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Department - Waste Status Summary, February 7, 1962,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-74647, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, August 8, 1962, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-76223, 1962, Chemical Processing Department - Waste Status Summary, Planning and
Scheduling Production Operation, July -December 1962, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-78279, 1963, Chemical Processing Department - Waste Status Summary, June 1963,
Planning and Scheduling Production Operation, R. E. Roberts, Hanford Atomic Products
Operation, Richland, Washington.

HW-80379, 1964, Chemical Processing Department - Waste Status Summary, January 9, 1964,
Planning and Scheduling Production Operation, R. E. Roberts, Hanford Atomic Products
Operation, Richland, Washington.

HW-83308, 1964, Chemical Processing Department - Waste Status Summary, July 15, 1964,
Planning and Scheduling Production Operation, R. E. Roberts, Hanford Atomic Products
Operation, Richland, Washington.

HW-83906-C-RD, 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports January 1957 through December 1958, General Electric Company,
Richland, Washington.

HW-83906-.D-RD, 1964, Chemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports January 1959 through June 1961, General Electric Company,
Richland, Washington.

HW-83906-E-RD, 1964, C'hemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports July 1961 through 1965, General Electric Company, Richland,
Washington.

150-53 8, 1966, Chemical Processing Division - Waste Status Summary, October 14, 1966,
R. E. Roberts, ISOCHEM INC., Richland, Washington.
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ISO-674, 1967, Chemical Processing Division Waste Status Summary. Operations Analysis
Waste Management Section Contract AT(45-I)-185 1, Item G-9, January 23, 1967,
R. E. Roberts, ISOCHEM. Inc., Richland, Washington.

ISO-806, 1967, Chemrical Processing Division- Waste Status Sumimary. April 5, 1967,
R. E. Roberts, ISOCHEM INC., Richland, Washington.

150-967, 1967, Chemical Processing Division- Waste Status Summiary July 12, 1967,
ISOCHEM INC., Richland, Washington.

PPD-493-7-DEL, 1972, Mfonthly Status and Progress Report for July 1972, Atomic Energy
Commission, Richland, Washington.
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SUMMARY

A reviewv of historical documents was conducted to determine the origin of the wastes stored in
single-shell tanks 24 1 -B-201 through 24 1 -B-204 and 24 1-T-201 through 24 1-T-204. This
review was conducted to support disposition of the wastes in these tanks.

The wastes stored in tanks 24 1 -B-201I through 24 1 -B3-204 and tanks 241 -T-201I through 241 -T-
204 were detcrmined to originate from plutonium concentration activities conducted from
October 1946 through June 1952 in the 224-B and 224-T Concentration buildings. The 224-B
and 224-T Concentration buildings received the plutonium nitrate solution that was separated
from the irradiated reactor fuel as part of reprocessing activities conducted in the 22 1-B and 221 -
T Bismuth Phosphate plants. Tanks 24 1 -B-201I through 24 1-13-204 also received miscellaneous
flush solutions from deactivation activities conducted at the 221-B Bismuth Phosphate Plant and
224-B Concentration building. No other types of waste were transferrcd to these tanks.



RPP-13300 Rev. 1

CONTENTS

1.0 INTRODUCTION.................................................................................. 1

2.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS................................................I.

2.1 BISMUTH PHOSPHATE PROCESS: B3- AND T-PLANTS ........................... 2
2.1 .1 224-B and 224-T Concentration Buildings......................................... 9

3.0 ORIGINS OF WASTE IN TANKS 241-13-201 THROUGH 241-13-204 AND
241-T-201 THROUGH 241-T-204 ...................................................... 10

3.1 DESCRIPTION OF TANKS 241 1-13-201 THROUGH 24 1 -B-204 AND 241 -T-201
THROUGH 241-T-204 ..................................................................... 10

3.2 WASTE TRANSFERS INTO TANKS 241-B-201 THROUGH 241-B3-204.......... 12
3.3 WASTE TRANSFERS INTO TANKS 241-T-201 THROUGH 241-T-204 .......... 15
3.4 CURRENT REVIEW OF WASTE TRANSFER RECORDS COMPARED WITH

OTHER REVIEWS......................................................................... 16
3.4.1 13-200 Series Tanks ................................................................. 17
3.4.2 T-200 Series Tanks ................................................................. 19

4.0 TRANSURANIC ANALYSES OF WVASTES .................................................. 21

5.0 SUMMARY...................................................................................... 24

6.0 REFERENCES................................................................................... 25

APPENDICES

A WASTE STATUS SUMMARY REPORTS ................................................. A-I

B WHIC-MR-01 32, A HISTORY OF THE 200 AREA TANK FARMS - TANKS 241-13-201

THROUGH 241-B3-204 AND TANKS 241I-T-201 THROUGH 241I-T-204 .............. B-1



RPP-l13300 Rcv. I

LIST OF FIGURES

Figure I Waste Streams from Bismuth Phosphate Process .......................................... 5

Figure 2 Cross Sction of 200 Scrics Single-Shell Tank ......................................... 11.I

LIST OF TABLES

Table I Estimated Composition of Bismuth Phosphate Plant Wastes............................... 6

Table 2 Analyses of Bismuth Phosphate Process Supernatants ...................................... 7

Table 3 Radionuclide Analyses of Metal Waste and First Decontamination Cycle Waste ....... 8

Table 4. Comparison of Metal Waste and Tanks 241-B-20l to 241-B-204 Sludges ............. 20

Table 5. Transuranic, Element Analytical Results for Sludges ...................................... 22

Table 6. Gross Alpha Analyses for Sludges........................................................... 23

iv



RPP-13300 Rcv. I

LIST OF TERMNS

I C first. cycle of the decontamination proccss
2C second decontamination cycle wastes
Ci Curies
CW coating waste
kg, kilograms
r1Cilg nanocurics pcr gram
MW metal waste
NCRW neutralized cladding wastc
-PAS-- PUREX acidified sludge
PSN PUREX supernate neutralized
P55 PUREX sludge supernate
PUREX plutonium-uranium extraction
REDOX reduction-oxidation
RSN REDOX supemate neutralized
TBP tri-butyl phosphate
TIC total inorganic carbon
TOC total organic carbon
WSTRS Waste Status and Transaction Record Summary
jLCi/g microcuries per gram

n/g micrograms per gram

v



RPP-l13300 Rev. I

1.0 INTRODUCTION

This document discusses the origins of wvastes presently storcd in single-shell tanks 24 1-B3-201
through 241-B3-204 and tanks 241-T-201 through 241-T-204. Section 2.0 provides a description
of the different types of wastes that were generated at the Hanford Site chemical processing
plants and transferred to the underground storage tanks. A basic understanding of the different
types of wastes that were generated at the Hanford Site is provided for the reader to comprehend
the waste types transfcrred to tanks 241 -B-20 1 through 24 1 -B-204 and tanks 24 1 -T-201I through
241-T-204, as discussed in Scction 3.0. Section 4.0 summarizes the waste ty-pes that were
transferrcd into these tanks.

2.0 TYPES OF TANK WASTE GENERATED AT THE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There arc 149 single-shell tanks and 28 double-shell underground storage tanks located at the
Hanford Site. These tanks received supernatants and precipitated sludges originating from the
reprocessing of spent nuclear fuels, research and development, plutonium processing, and waste
management activities.

There we-re numerous spent nuclear fuel reprocessing, research, and development, plutonium
processing, and waste management activities conducted at the Hanford Site starting in 1944.
22 1-T Plant (T-Plant), first used for reprocessing of spent nuclear fuel in December 1944,
operated until March 1956 using the bismuth phosphate process. The 221-B Plant (B-Plant)
reprocessed spent nuclear fuel from April 1945 to June 1952 using the bismuth phosphate
process. The bismuth phosphate process was based on carrier precipitation batch chemistry. The
plutonium product solutions from the B-Plant and T-Plant were transferred to the 224-B and 224-
T buildings for concentration. B-Plant was later renovated and used from 1963 through 1986 to
recover the fission products cesium and strontium from the wastes stored in single-shell tanks.

Latcr, B- and T-Plants were rcplaced by the REDOX (rcduction-oxidation) and PUREX
(plutonium-uranium extraction) plants using continuous solv'ent extraction processes for
separating uranium and plutonium from dissolved, spent nuclear fuels. The REDOX plant
opcrated from January 1952 through November 1966 and PUREX operated intermittently from
January 1956 to early 1990). Uranium was recovered from the wastes stored in the single-shell
tanks from operation of the bismuth phosphate plants using a tributyl phosphate solvent
extraction process in the tri-butyl phosphate (TBP) Plant (221-U building). The Hot Semiworks,
building 20 1-C, was operated from 1949 through 1967 as a research and development facility for
many of the Hanford Site chemical processes (e.g., REDOX, TBP, B-Plant strontium
separations, PUREX process tests). All of these facilities generated numerous sources of
radioactive mixed wastes that are stored in the single-shecll tanks and double-shell tanks.

1
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in addition to the operations conducted in the processing plants, there were numerous activitics

conductcd within the underground storage tanks, including evaporation, cesium precipitation
using ferrocyanide, and discharge of supcmnatants to underground cribs. These spent nuclear fuel

reprocessing, research and development, plutonium processing, and waste management activities

resulted in the mixing and alteration of the different waste types w~ithin several (but not all) of

the 149 single-shell tanks and 28 double-shell tanks.

The spent nuclear fuel reprocessing, research and development, plutonium processing, and waste

management activities conducted in the processing plants are described in the followving sections.

Refer to DOEIRL-97-02; National Register of Hisioric Places Multiple Properly Document

Form - Historic, Archaeological and Traditional Cultural Properties oft/ic Hartford Site,

Washington February for additional details on these processes.

As will be shown in Section 3.0, none of the spent nuclear fuel processing wastes from these

operations were received into tanks 24 1-B-201 through 24 1 -B-204 or 24 1-T-201 through

241-T-204. These tanks only rceived waste from the 224-B and 224-T plutonium concentration

buildings. The B-200 series tanks also receive wastes from equipment cleaning. The process

operations conducted in the 221-B3, 224-B3, 221 -T and 224-T are discussed in the followving

subsections to provide an understanding of the wvaste types generated in these facilities.

2.1 131SMUTII PHOSPHATE PROCESS: B- AND T-PLANTS

13- and T-Plants were constructed in 1944 through 1945 to separate plutonium from spent nuclear

fuel using the bismuth phosphate process. Figure I shows a summary of the 221 -B and 221 -T

Plant bismuth phosphate process, wvhich is referred to throughout this discussion.

In the bismuth phosphate process, the aluminum cladding of spent nuclear fuel elements was

dissolved in boiling sodium nitrate solution, to which sodium hydroxide was slowly added

(HiW-10475-C, page 403). The cladding removal waste, sometimes referred to as Coating Waste

(CXV), was transferred to single-shell underground storage tanks. (See item IlI] in Figure I)

Reprocessing of the spent nuclear fuel commenced with the dissolution of the uranium fuel. The

fuel element uranium cores (see item [2) in Figure 1),Awere dissolved in nitric acid (11W-l 0475-

C, chapter IV, page 405). Water and sulfuric acid were added to the dissolved uranium metal

solution and the mixture was then transferred to the plutonium extraction sction. The sulfuric

acid formed a uranyl sulfate complex that prevented uranium precipitation as a phosphate in the

subsequent plutonium extraction step (HIW-10475-C, page 418).

Plutonium was extracted from the acid solution by addition of bismuth nitrate and phosphoric

acid to form a bismuth phosphate carrier precipitate (HW-10475-C, page 503). The plutonium

and bismuth phosphate carrier precipitate wvas centrifuged and washed three times with water to

separate the acidic supernatant from the plutonium precipitate, (see itemn 13] in Figure 1). The

acidic solution remaining after the plutonium precipitation contained about 99 percent of the

uranium, about 90% of the fission products. This separation process also removed and reduced

the gamma radiation activity level in the plutonium precipitate by a factor of 10. However,

2



RPP-13300 Rev. I

zirconium is phosphate insoluble and zirconium-95 (10 percent of the activity) stayed with the
plutonium product. The acidic uranium solution was then neutralized and transferred to thc
underground single-shell tanks as Metal Waste (MW). Recent laboratory testing of the bismuth
phosphate flowshct confirms this partitioning of radionuclides (internal letter 7G300-02-NWK-
024, "Bismuth Phosphate Process Radionuclide Partition Factors for the Hanford Defined Waste
Model"). The laboratory tests indicate the perccntage of cccium- 137 and strontium-90
partitioned to the metal waste may have been as high as 100 percent and 89 percent respectively.

After separating and washing the plutonium precipitate from the metal waste, reprocessing of
spent nuclear fuel wvas completed in the 221 Plant Bismuth Phosphate process. Plutonium
decontamination wvas conducted in the remainder of the 221 Plant Bismuth Phosphate process.
The plutonium bearing cake was dissolved in nitric acid and further decontamination of the
plutonium to separate fission products was conducted (IIW-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valence-state. This step caused the bismuth phosphate to precipitate phosphate
insoluble fission products ("by-product precipitation"), leaving the plutonium in solution. The
precipitate was separated from the plutonium-bearing solution using centrifuges and washed to
remove soluble plutonium. The plutonium w~as reduced to the +4 valence slate to form a
precipitate that could be separated from the remaining soluble fission products by centrifugation.

The fission products separated from the plutonium product during this first cycle of the
decontamination process (designated as IC) were combined with the coating removal waste and
transferred to single-shell tanks. The I C waste (see item [4] in Figure 1), contained
approximately 10 percent of all fission products and approximately 1.4 percent of the plutonium
present in the original fuel charged to the plant (IIW-23043, pages 20 and 22). After 1951, the
Bismuth Phosphate process flowshect wvas modified to include cerium and zirconium scavenger
precipitation in the I C by-product step to remove lanthanide and zirconium radionuclides from
the plutonium product (II W-23043, page 16).

The plutonium solids from the first decontamination cycle were dissolved in nitric acid. A
second decontamination cycle (see item [51 in Figure 1) was conducted to reduced the gamma
activity level by a factor of 10,000 from that in the previous dissolved metal solution, giving an

overall process decontamnination factor of 100,000 below that of the original solution (II\V-
10475-C, page 627). The second decontamination step essentially repeated the steps previously
described for the first cycle decontamination. The second decontamination cycle wastes

(designated as 2C) were also transferred to the single-shell tanks. The 2C waste contained less
than 0. 1 percent of the uranium and fission products and about 0.4 percent of the plutonium
present in the original fuel charged to the plant (H\NV-23043, pages 26 and 28). The plutonium
product from the bismuth phosphate process was subsequently transferred to the 224-B or 224-T
building for concentration.

Table I provides the estimated compositions of the neutralized CW, MW, IC, and 2C waste
solutions generated from the bismuth phosphate plants based on the October 1, 1951 flowshcet

(14%V-23043). Additional analyses of the supemnatant fraction of MW, IC, and 2C that was stored
in single-shell tanks are provided in Tables 2 and 3. These sample analyses support previous
statements regarding the partitioning of fission products to the various Bismuth Phosphate Plant

3
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Waste Streams. Specifically, 90% of the fission products m-cre partitioned to the mctal waste as
cvidcnt by the Cs-137 conccntration provided in Table 3. About 10% of the fission products
partitioned to the I C waste, as demonstratcd by the gross beta and gross gamma radionuclides
analyses provided in Table 2 and the Cs-137 analyses provided in Table 2. The 2C waste
contained less than 0. 1% of the fission products, as evidcnt from information provided in Table
2.

4
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Table I Estimated Composition of Bismuth Phosphate Plant WVastes
____________________Fromn October 1, 1951 Flowsheet 41

Analytc~l Coating Metal First Second 224 Building
Removal Wastet7) Decontamination Decontamination Waste

_________________ Waste7 Cycle (IC) Waste e 2gWaste
Plutonium 3.3 E-04 2.013-04 6,013-07t4  1.6E-07 1.68-04(T
Uranium 0.15 0.235 ") Noeotd 2.0413-05
Gamma 6.6E+04 1,313+07 2.313+06 t4 1.1313+04 (5) 1.13 E+02(")
Sodium Aluminate (NaA]O?) 95.) 1________________________

Sodium Hydroxide (Na~il)__ 43.6 _________ _________

Sodium Nitrate (NaNQ 3) 61.9 ____________ ________ _____

Sodium Nitrite (NaNO 2) 56.0 _____________ ________ ______

Sodium Silicate (NaSiO)) 4.3_________________________ ______

Uranyl nitrate (UliN)_3' 132 ________ ______

Fluorine (F) _____ ______________ 5.6

Nitrate_____ 9.7 93.1 61.3 42.4

Sulfate (SO 4) ______ 24.4. 4.73 3.61 0.35
PhoshateP__ 25.2 26.2 23.0 3.05

Sodium (Na) ______ 83.2 47.3 36.7 36.8
Bismuth (13i) _____ ___ 2.59 1.31 1.18,
Cerium (Cc) _____ ____0.030 _ ______

Lanthanum (La) ________________0.49

Maans __________ 0.33

Zirconium (Zr) ______0.030 _ _______

Iron (Fe) ______1.37 1.82
Chrome (Cr) ______0.16 0.06 0.17
Ammonia (NI 14) _ ___ 1.98 1.71 0.12
Silicon Ilexa-Fluoride (SiF,)_ 4.35 3.67 ______

Volume Mer Batch (gallons 795 2,380 2,040 2,090 2,2001
Notes:
(') Sce HW-23043

(2) Analyses are reported in grams per liter, except for gamma activity, which is counts/minute/mL.
(3 1IIW-23043 page 31 notcs that uranium is not actually present in this form, but is probably as NaUQP04 and

Na4(UO 2hICO3.
(4 Pu and Gamma concentrations were calculated from the compositions of tanks 13.4 and 14.3 (IIW-23043 pages 20

and 22).
(5) Pu and Gamma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (1 IW-23043 pages 26

and 28).
(6 Pu and Gamma concentrations were calculated from the compositions of tanks A-4, 134, B-3, and F-8 (IIW-23043

pages 3 9, 44, 4 8, and 54)
(7) Tecoating waste batch size is based on 6,600-lbs uranium, but that the metal waste dissolution batch size is based on

2,200-lbs uranium.

6
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____________ Table 2 Analyses of Bismuth Phosphatc Process Supcrnatants______
Waste Type' "14 Tank PH Pu Gross Beta Gross Gamma Date Sampled

___________p~inflifer millicurieslliter millieuries/liler
Metal Waste T-101 10.1 70 200(') 70(1) 12-12-1946
Metal Waste T-101 10 35 110 25 7-01-1947
Metal Waste T-102 9,9 60 120 20 7-01-1947
Metal Waste T-103 1 9.8 60 150 20 7-01-1947

IC/CW B-109 9.9 40 0.65 0.28 3-18-1947
IC/CW C-1 12 9.9 12 12 4.4 3-18-1947

2C B-I 11 6.9 7.213-02 2.OE-03 3.OE-03 7-1-1947
2C B-1 12 6.8 4.32E??' 1.513-03 3.OE-03 7-11947

Waste Type Tank PH1 Pu Gross Beta Gross Gamma Date Sampled
____________________ ___________ iGm/liter Counts/minutle/cc Countsminute/cc ______

2C T-1 10 No eortd 15 4.9E+04 30 7-13-1945 1
2C T.1 10 9*g80) 19 E 6.9E+04 55 7-25-1945
2C B-I 10 9.1 8.5 1 7.013+04 55 7-25-1945d

Notes:
"' See IIW-10728 and IIW-3-3220.
... Soids formed in each of %%astcs, settling to the bottom of ech~ tanks. These sample analy-ses are for the supernatant only and are not representative of the

sludges.
SThe reported Pu sample analy-ses for tank l-I112 seems to be in error and lacking an exponent in IIw-1078.

~Prior to October 1945, the 2C waste w as neutralized to a p1 1 orapproximatcly 10. The iaste collected in tanks 24 I-T-I 10, 24 I-T-1 11, and 24 l-T-1 12
were neutralized to about pl17 after October 1945 to precipitate bismuth and plutonium (I IW-3-3220, page 13).

4"Rcuco in the gross gamma and bets analyses for the metal %aste in tank T-101 from sampling in 12-12-1946 to 07-01-1947 is due to decay of
short-lived fission products.

7
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2.1.1 224-B and 224-T Concentration Buildings

The process steps executed in the 224 Concentration buildings were as follows (HiW-10475-C,
chapter VII and HiW-23043, pages 34 to 55):

* The starting batch size received from the 221 Plant was 330 gallons.

* Plutonium solution from the 221 Plant was oxidized with sodium bismuthate to convert
the plutonium to the +6 valence state.

" Phosphoric acid was added to produce a bismuth phosphate (BiPO4) precipitate, with the
plutonium still in solution. At this point, opcrators wanted to gct rid of all the BiPO 4.

" The solution and precipitate were separated by centrifugation.

* Nitric acid was added to dissolve the BiPO4 precipitate, with this solution removed as
waste.

" Potassium permanganate (KMnO 4) was added to the plutonium solution to ensure all thc
plutonium was in the +6 valence state.

* Hydrogen fluoride and lanthanum sails were added to the plutonium solution producing a
lanthanum fluoride precipitate. Fission products were carried with the lanthanum. This
precipitate contained all the lanthanides (cerium, lanthanum, etc.) and residual ruthenium,
s amarium, curopium, americium, and curium that the BiPO4 could not carry out of the
stream.

* The lanthanumn fluoride precipitate was dissolved in nitric acid, neutral ized 'with sodium

hydroxide, and sent to waste storage tanks.

" Oxalic acid was added to the plutonium solution collectcd from the lanthanum fluoride

precipitation step to reduce the plutonium to the +4 valence-state.

" Hydrogen fluoride and lanthanumn salts were added to the plutonium solution producing a
lanthanum fluoride and plutonium fluoride precipitate. The precipitate was centrifuged to
collect the solids.

" Potassium hydroxide was added to convert the plutonium fluoride / lanthanum fluoride
precipitate into lanthanum hydroxide and plutonium hydroxide solids.

" After centrifuging to separate the lanthanum hydroxide and plutonium hydroxide solids,
these solids are reacted with nitric acid solution to dissolve the lanthanum and plutonium.

The plutonium nitrate / lanthanum nitrate solution product was now ready for transfer to

the 23 1-Z building or 234-5 building.

By this time, each original 330-gallon batch of plutonium-bcaring solution that had entered the

224 buildings was concentrated down to eight gallons. The liquid waste (designated as "224")

from the lanthanumn fluoride and barium sulfate precipitation process was neutralized and

transferred to the single-shell tanks. Table I provides the estimated compositions of the

neutralized 224 waste solutions based on the October 1, 1951 flowshcct (IW-23043).

9



RPP- 133 00 Rev. I

3.0 ORIGINS OF WVASTE IN TANKS 241-B-201 THROUGH 241-B3-204 AND
241-T-201 THROUGH 241-T-204

This section provides a brief description of tanks 24 1-B1-201 through 24 1-B1-204 and 241 -T-201

through 241 -T-204, and a summary of thc documented waste transfers into these tanks. In ordcr

to determine the origins of the wastes presently stored in these tanks, dcclassificd historical

reports for the Hanford Site wcre reviewed. Documents reviewed included the Hanford site

contractors' monthly reports (1945 through 1975), Army Corp of Engincers monthly reports

(December 1944 through December 1946), U. S. Atomic Energy Commission monthly reports

(1947 through 1954), waste disposal reports (1948 through 1975), tank farm waste status

summary reports, and miscellaneous letters and technical reports. While no records were located

that identify individual transfers of waste, the above cited reports do provide a compendiumn of

information that supports the discussion of historical waste types transferred into the B1-200 and

T-200 series tanks.

The Hanford site contractors' monthly reports for January 1945 through July 1951 list the

volume of waste stored in the single-shell tanks, with the exception of the B1-200 and T-200

series single-shell tanks. No records were located that provided the volume of wastes stored in

the single-shell tanks from August 1951 through February 1952. Beginning in March 1952,
waste transfers and the volume of waste stored in each single-shell tank were reported for each

tank in a waste status summary report. Evidence of the waste types transferred to the B-200 and

T-200 series single-shell tanks is provided in the Hanford site contractors' monthly reports,

waste disposal reports, and miscellaneous letters and technical reports cited in the following

sections.

With the exception of the waste status summary reports, all reports cited in this section are

available electronically from the Hanford Declassified Document Retrieval System at

http://www2.hanford.gov/dcclass/. Full-text copies of the waste status summary reports cited in

this section are provided in Appendix A. The results of the present review of historical records

are compared with a previous review of historical report that was conducted in 1980 as part of

\VHC-MR-0 132,4A History of ihe 200 Area Tank Farms.

3.1 D)ESCRIPTION OF TANKS 241-B1-201 THROUGH 241-1B-204 AND 241-T-201
T1IROUGII 241-T-204

Single-shell tanks 241 -B-201 through 241 -B-204 (B-200 series) and tanks 24 1-T-201 through

2410OT-204 (T-200 series) were originally constructed in 1944 as part of the Manhattan Project

(IiW-10475-C, chapter IX). The B-200 and T-200 series tanks are twenty-foot diameter

underground tanks made of reinforced concrete with a steel liner on the bottom and sides, as

depicted in Figure 2. Each tank has a design capacity of 55,000 gallons at a liquid depth of

twecnty-four feet. The 200 series tanks are grouped together with twelve larger capacity single-

shell tanks (100 series) to comprise a tank farm.

10
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Figure 2 Cross Section of 200 Series Single-Shell Tank.
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3.2 WVASTE TRANSFERS INTO TANKS 241-B-201 THROUGH 241-13-204

This section discusses the date and source of wastes that were transferred into tanks 241 -B-201
through 241-B-204. Tanks 241-B-201 through 241-B-204 did not reccive any high-level wastes.
These tanks received transuranic waste from operations conducted at the 224-B plutonium
concentration building and equipment decontamination waste. According to the Hanford
Technical Manual Sction C for the bismuth phosphate process (11 W-1I0475-C, pages 909 -911),
the metal waste solution from the bismuth phosphate processing plant (B-Plant) was originally
planned to be decontaminated to separate fission products from the uranium using scavengcr
precipitation processes. This decontamination process was to be conducted in B-Plant with the
precipitates being transferred to the 241-13-201 through 24 1-13-204 tanks. However, the metal
waste decontamination process was never implemented and metal waste solution w~as not
transferred into these tanks. Tanks 241-13-201 through 24 1-13-204 were unused until October 1,
1946.

Beginning in October 1946, tanks 24 1 -B-201 through 24 1-13-204 were used as settling tanks for
the solids that wecre contained in the 224-B Concentration building waste, with the liquid waste
discharged to the 24 1-B- I and 24 1-13-2 cribs. Prior to October 1946, the waste from the 224-B
Concentration building was transfcrrcd to the 36 1-B3 settling tank and the liquid portion
discharged to the 24 1-B-361, reverse-well. By September 1946, solids had accumulated in thec
361 -B settling tank to a point wvhere the tank had reached its storage capacity, causing shutdown
of 22 1-B and 224-B building operations, as reported in the Army Corp of Engineers monthly
report for September 1946 (HAN-45800, page 77). A project was initiated in August 1946 to
divert the 224-B Concentration building waste to tank 241-B-201 (IIW-7-4640). The Army
Corp of Engineers monthly report for October 1946 reports this project was completed on
October 1, 1946, at which time a connection was made from the 224-B building waste transfer
line to tank 241I-B-201 (H1AN-45800, page 87). A similar connection was also completed on
October 14, 1946 from the 224-T Concentration building waste transfer line to tank 241I-T-201.
The Hanford Engineering IVorks Monthly Reportfor October 1946 (11 W-7-5362-DEL, pages 27
and 28) confirms that the 224-B building waste was routed to tahk 241 -B-201 in October 1946.

Tank 24 1 -B-201 received waste from the 224-B Concentration building from October 2, 1946
through October 1948, after which the tank was considered filled wvith solids and the
224-B Concentration building waste was diverted to tank 241I-B-204 (11W-I 1499, page 34).
Tank 241 -B-204 was connected in a cascade %vith tanks 241 -B-203 and 241 -B-202
(IIW-10714-DEL, page 31). Liquid was gravity discharged from the last tank in the cascade,
24 1 -B-202 to the 241 -B3-I and 241 -B-2 cribs. Solids contained in the 224-B building wastevwere
allowed to settle in tanks 241-0-204 through 241-B3-202. The cascade of tanks 241-B-204,
241 -0-203, and 241 -B-202 continued to receive 224-B Concentration building wastes until
September 1952. The discharge of 224-B Concentration building waste from the 0-202 tank to
the 24 1-B- I and 241 -B-2 cribs is documcntcd in IIW-205 83, Process W aste Disposal Summary
- 200,Areas September 1949 thro ugh December 1950, H\V-25301, Process Waste Disposal
Summary - 200 Areas January 1952 through June 1952, 1HW-2 812 1, Release of Radioactiv'e
lWast'cs to Ground, and I iW-33 59 1, Summary of Liquid Radioactive Wasles Discharged to the
Ground - 200,Areas July 1952 through June 1954.

12
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In addition to waste from the 224-B Concentration building, tanks 24 1-13-202 through 24 1 -B-204
also received low-activity waste from tank 5-6 in 22 1 -B3 Plant from October 3, 1947 through
August 12, 1948 (IIW-17088, page 31 and IIW-38562, page 9). Tank 5-6 rccivcd low activity
cll drainage as wcll as scrubber solution from the dissolvers in 22 1-B3 Plant (11-I W10728, page

2). Tanks 24 1-1B-201 through 24 1 -B-204 were reported to have received a total of 22,300,000
liters of waste containing 2180 grams of plutonium and 4000 curies of fission products from
May 1947 through January 1, 1950 (IIW-17088, page 57). Approximately 7,400,000 liters of the
wvaste transferred to tank 24 1-B3-201 was low-activity wvaste from tank 5-6 in 22 1-B3 Plant (11W-
17088, page 57). The low concentration of fission products in the 224 building and tank 5-6
waste, -180 micro-curies per liter supports that no high-level waste was transferred along with
the tank 5-6 waste to tanks 24 1-B3-201 through 24 1-B3-204.

In July 1952, B-Plant and the 224-B Concentration building were shut down because their
processing capability was no longer needed and had been replaced by the 202-S REDOX facility.
Beginning in July 1952, cleanout of B-Plant and the 224-B Concentration building was initiated,
with the spent nuclear fuel dissolver heels removed from equipment in the 221-B building
(HW-25227-DEL, pages Ed-I and Ed-6). The dissolvers, metal waste equipment and other
process equipment in the 221-B Plant were flushed with nitric acid solution from July 1952
through September 1952 to remove fission products and plutonium. The recovered plutonium
solutions wvere processed through the normal bismuth phosphate flowsheet and wastes
transferred to their normal disposal pathways (IIW-25227-DEL page Ed-I and Ed-6, liW-25533-
DEL, pages Ed-i and Ed-6, liW-25781-DEL, page Ed-I, and IIW-26047-DEL, pages Ed-l and
Ed-5). Plutonium solutions derived from equipment elcanout activities in the 221-B Plant were
processed in the 224-B Concentration building to recover the plutonium, with waste from the
224-B Concentration building transferred to the cascade of tanks 241 -B-204, 24 1-B-203, and
24 1 -B-202.

The waste solutions generated from nitric acid flushing of the 221 -B Plant equipment were
transferred to their normal disposal pathways. The B3-200 series single-shell tanks only received
waste from the 224-B Concentration building during the nitric acid flushing of the 221-B Plant
equipment. Monthly reports for the 200 Area tank farms for April 1952 through September 1952
(HIW-27838 and 14 W-27839) substantiate that only 224-B Concentration building waste was
discharged to the cascade of tanks 241-13-204, 241I-1-203, and 241-13-202 during the nitric acid
flushing of 22 1-B Plant equipment.

13
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H-igh-level waste was removed from affected 221-B Plant equipment as a result of removing the
heels from the dissolvers and nitric acid flushing of the equipment. Additional clcaning of the
internal surfaces of piping and equipment in 221-B Plant and 224-B building was conducted
using various chemical solutions and water, as described in liW-27774. This cicaning occurred
from October 1952 through March 1953.

Flushes of metal waste, first decontamination cycle, and second decontamination cycle
equipment were transferred to the cascade of tanks 241-B3-I 10, 241 -B-1 11, and 24 1-B-I 12, as
documented in waste status summary reports for the 200 Area tanks farms for this period
(IIW-27840, IIW-27841, JIW-27842, and liW\-27775). In November 1952, the cascade of tanks
241-B3-204, 241-B3-203, and 241-B3-202 reccived flushes of 224-B building equipment and metal
w~aste lines (HWV-27840, page 20). In December 1952, they received flushes of 224-B building
equipment and 221-B Plant section 9 metal waste tanks (liW-27840, page 28). In January,
February and March 1953 they received flushes of 224-B building equipment and 221-B Plant
sections 7 and 8 extraction equipment (HW-2784 1, page 9, HiW-27842, page 9, IIW-27775, page
9). As previously discussed, the dissolvers, metal waste equipment and other equipment in the
221 -B Plant had been flushed with nitric acid from July through September 1952 and removed
the high level waste from affected equipment. Therefore, the 221-B Plant equipment flushing
conducted from October 1952 through March 1953 did not generated high-levecl waste.

Flushing of the B-Plant cells and wetting of process equipment wvith water was conducted in
April 1953 through June 1, 1953 (HiW-27932-DEL, page Ed-5; HIW-28267-DEL, page Ed-5; and
li-W-28576-DI3L, page Ed-5). These flush solutions wvere transferred to the cascade of tanks
241-B3-i 110, 241-B3-Ill1, and 241-B3-I 112, as documented in waste status summary reports for the
200 Area tanks farms for this period (HW-28043, IIW-28377, and liW-287 12). Additional
decontamination of equipment in the 224-B Concentration building was also conducted in May
through July 1953 with the flush solutions processed through T-Plant to recover plutonium (I11W-
28267-DEL, page Ed-5, IIW-28576-DEL, page Ed-5, and HiW-28906-DEL, page Ed-5).

In October 1954, approximately 50,000-gallons of watcr were transferred from the 221-B Plant
through the cascade of tanks 241-B3-201 through 241-13-204 (11W-33544, page 4 and I-IW-38562,
page 9). In December 1954, tank 5-6 (low activity cell drainage in 221-B Plant) was reported as
being routed to the cascade of tanks 241 -B-204, 24 1-B-203, and 24 1-13-202, but no volume of
waste was reported as being discharged to these tanks in the tank farm monthly waste status
summary report (11%-344 12, page 4). 1 Iowvevcr, the June 1955 report for discharge of wastes to
the ground (HIW-38562, page 9) indicates approximately 750,000 liters (-198,000 gallons) of
low-activity waste were discharged from 22 1-B Plant tank 5-6 from December 1954 through
June 1955 to tanks 241I-B-202 through 24 1-B-204 to the 24 1-B3-1 and 241 -B-2 cribs.

In July 1955, 224-B Concentration building flush water was reported as being routed to the
cascade of tanks 241 -B-204, 241I-B-203, and 241-13-202, but no volume of waste was reported as
being discharged to these tanks in the tank farm monthly waste status summary report (11W-
38401, page 4). However, the June 1956 report for discharge of wastes to the ground (11W-
44784, page 27) indicates approximately 653,000 liters (-172,500 gallons) of low-activity waste
were discharged from 221-B Plant tank 5-6 from July 1955 through September 1955 to tanks
241-13-202 through 241 -B-204 to the 241-B3-I1 and 24 1-13-2 cribs. Beginning in October 1955, the
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low activity wvaste from 221-B Plant tank 5-6 was routed to the cascade of tanks 241-B3-I 110, 241-
B- Ill and 24 1-B- 12 and then to the 24 1-B- I and 241 -B-2 cribs (I IW-44784, page 27).

During the period of 1954 through 1955, thc 221-B Plant and 224-B Concentration building were
bcing modificd for restart as part of the so-called "4X Programt" (IIW-3 3903). The 4X Program
wvas a program to operate all four separation facilities (22 1-B, 22 1-T, 202-S REDOX and 202-A
PUREX Plants) simultaneously. The modifications conducted in the 221-B Plant and 224-B
Concentration building rcsulted in the transfer of low-activity waste to tanks 24 1-13-202 through
241-B-204. However, the 4X Program wvas cancellcd in March 1957 and the 221-B Separations
Plant and 224-B Concentration building wecre placed in lay-awvay status (DDTS-Gcncrated-49 1,
"Lay-Away of the Bismuth Phosphate - TBP Plants and the Mctal Waste Removal Facilitie").

From 1957 through 1963, the 221 -B Plant was converted for scparating fission products of
cesium- 137 and strontium-90 from PU REX plant wastes. A flush of 7,500-gallIons was
transferred from thc 22 1-B Plant to the cascade of tanks 24 1-B3-204, 24 1-B-203, and 24 1-B3-202
sometime January 1, 1962 through June 3 0, 1962 (IIW-74647, page 4). This is the last transfer
of any waste solutions into tanks 241-B3-201 through 241-13-204. The 221-B Plant did not
receive any waste for fission product separation until August 2, 1963 (IIW-788 17, page 5) and
did not discharge f ission product wvaste to tanks 24 1-13-201 through 241 -B-204.

Tanks 24 1-13-201 through 24 1-13-204 did not receive any liquid wastes originating from the
operation of the f irst cycle solvent extraction system, or equivalent, or the concentrated wastes
from subsequent extraction cycles, or equivalent, in a spent fuel reprocessing facility. Rather,
the wastes received into tanks 24 1-13-201 through 24 1-13-204 were from a plutonium
concentration process (not a subsequent extraction process) performed in a separate facility and
wastes from equipment decontamination activities conducted in the 221 -B Bismuth Phosphate
Plant and 224-B Concentration building.

3.3 WASTE TRANSFERS INTO TANKS 241-T-201 THIROUGH[ 241-T-204

This section discusses the date and source of wastes that were transferred into tanks 24 1-T-201
through 241-T204. These tanks did not receive any high-level waste but did receive transuranic
wvaste from operations conducted at the 224-T plutonium concentration building. According to
the Hanford Technical Mfanual Section C for the bismuth phosphate process (I11W-I 0475-C,
chapter X, pages 909 - 911) the metal wvaste solution from T-Plant was originally planned to be
decontaminated to separate fission products from the uranium using scavenger precipitation
processes. This decontamination process was to be conducted in T-Plant with the precipitates
being transferred to the 241 -T-201 through 24 1-T-204 tanks. IHowvevr, thc metal waste
decontamination process was never implemented and metal waste solution was not transferred
into these tanks. Tanks 24 1-T-201 through 24 1-T-204 were unused until November 4, 1946.

Beginning on November 4, 1946, tank 24 1-T-201 was used as a settling tank for the solids that
were contained in the 224-T Concentration building waste, with the liquid discharged to the
24 1-T- I and 24 1-T-2 cribs (HWV-3359 1, page 4). The waste from the 224-T Concentration
building had been previously transferred to the 361-T settling tank and the liquid portion
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discharged to the 241-T-361, revcrse-well. By July 1946, solids had accumulated in the
361 -T, settling tank to a point where the tank had reached its storage capacity (IIAN-45800,
page 67). A project was initiated in August 1946 to divert the 224-T Concentration building
waste to tank 24 1-T-201 (1-iW-7-4640). The Army Corp of Engineers monthly report for
October 1946 reports this project wvas completed on October 14, 1946, at which time a
connection was made from the 224-T building waste transfer line to tank 24 1-T-201
(HAN-45800, page 87). The Hanford Engineering Works monthly report for October 1946
(I IW-7-5362-DEL, page 27 to 28) confirms that a route was established for transfcr of the 224-T
building waste to tank 24 1-T-201 in October 1946, 'with waste transfer initiated on November 4,
1946.

Tank 24 1-T-201 received waste from the 224-T Concentration building from November 4, 1946
through May 24, 1949, after which the tank was considered filled with solids and the
224-T Concentration building wvaste was routed to tank 241I-T-204 (liW- 1356 1-DEL, page 41).
The solids depth in tank 241 -T-201 was reported as "twenty feet of rather compact sludge and
approximately three feet of a light sludge" (11W-1 356 1-DEL, page 4 1).

Tank 241 -T-204 was connected in a cascade with tanks 24 1 -T-203 and 24 1 -T-202,
(liW-10714-DEL, page 31). Liquid was gravity discharged from the last tank in the cascade,
tank 241-T-202, to the 241-T-1 and 241-T-2 cribs. Solids contained in the 224-T Concentration
building waste were allowcd to settle in tanks 24 1 -T-204 through 24 1 -T-202.

The tanks 241 -T-204, 241 -T-203, and 241 -T-202 cascade continued to receive 224-T
Concentration building wastes until May 29, 1952, after which this waste wvas transferred to the
cascade of single-shell tanks 241-T-1 10, 241-T-1 11, and 241-T-1 12 (11\V.27838, page 17).
Tanks 24 1 -T-201 through 241 -T-204 were considered filled wvith solids and taken out of service
effect on May 29, 1952 (IIW-27838, page 12).

Tanks 24 1-T-201 through 24 1-T-204 did not receive any liquid wastes originating from the
operation of the first cycle solvent extraction system, or equivalent, or the concentrated wastes
from subsequent extraction cycles, or cquivalent, in a spent fuel reprocessing facility. Rather,
the wastes are either from a plutonium concentration process (not a subsequent extraction
process) per-formned in a separate facility (224-T Concentration building).

3.4 CURRENT REVIEW OF WASTE TRANSFER RECORDS COMPARED WITH
OTHER REVIEWVS

Historical records of waste transfers into, from and among the 200 Area tank farms were
compiled and reported in WHiC-MR-0 132, LA-UR-96-3 860, and LA-UR-97-3 11. Additional
waste transfer records have been summarized for the B-200 series tanks in
WliC-SD-WM-ER-3 10. These documents'%were reviewed and compared with the current
analysis documented in this report to determine if significant discrepancies exist.
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3.4.1 13-200 Scrics Tanks

These previous reviews to determine thie tank contents for tanks 24 1 -B-201 through 24 1-B-204
generally refer to WHIC-MR-0 132 and provide no ncw references regarding waste transfers into
these tanks. Therefore, the current review of wvaste transfer records for tanks 24 1-B3-201 through
24 1-B-204 was compared to that of \VHC-MR-O 132. Appendix B provides copies of the
tabulated wvaste transfer records for tanks 241 -B-201 through 24 1 -B-204 from WI IC-M R-0 132.

In general, the waste transfer records summarized in WIIC-MR-0 132 arc consistent with the
information present in this document. However, there are three significant discrepancies that are
discussed in the following sections.

3.4.1.1 Datc Tanks Used to Receive WVaste

The wvaste transfer records summarized in WHC-MR-0132 for tanks 241-B3-201 through
24 1-13-204 do not indicate the presence of any waste in tanks 24 1-B3-201 through 241 -B-204
until the first quarter of 1952. This is inconsistent with historical documents discussed in this
document, which indicates that these tanks received waste from the 224-Bl Concentration
building beginning in October 1946. The Hanford site contractors' monthly reports for January
1945 through July 1951 list the volume of waste stored in the single-shell tanks, with the
exception of the B3-200 and T-200 scries single-shell tanks. Evidence of the w"aste types
transferrcd to the B3-200 and T-200 series single-shell tanks is provided in the Hanford site
contractors' monthly reports, waste disposal reports, and miscellaneous letters and technical
reports cited in the following sections. These documents were classified until the early 1990's,
which would have limited their availability. It is likely that these documents were unavailable to
the authors of WIC-MR-0132 and LA-UR-97-31 1.

3.4.1.2 Cascade Operation of Tanks

Beginning in the first quarter of 1952, WI-C-MR-0 132 indicates that 224-B Concentration
building waste (designated as "224") w'as transferred into tanks 241 -B-201 through 24 1-13-204,
which were operated as a cascade to a crib. However, this contradicts information published in
HW-3359 I (Summary of Liquid Radioactive Wastes Discharged to the Ground - 200 AreashJuy
1952 through June 1954), which states that tank 24 1 -B-201 received waste from the
224-B Concentration building only from October 2, 1946 through October 1948, afler which the
tank was considered filled with solids and the 224-B Concentration building waste was diverted
to tank 241-13-204.

Tank 241-B-204 was connected in a cascade with tanks 24 1-B-203 and 241-B3-202. Liquid was
gravity discharged from the last tank in the cascade, tank 24 1-13-202, to the 24 1-B- I and 24 1 -B-2
cribs. Furthermore, tank farm waste status summary records for April through June 1952
(11 W-27838) and July through September 1952 (1IIW-27839) indicate that only tanks 241-13-204
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through 24 1-B3-202 were active in a cascade with discharge to the crib. Again, this inconsistency
in records does not affect the classification of thc wastes in tanks 24 1-13-201 through 24 1-B1-204.

3.4.1.3 Mietal W~aste Not Transrerred to Tanks

WHC-MR-0 132 identifies that metal waste (designated as "MW") was transferred into tanks
24 1 -B-201 through 241-13-204 in the fourth quarter or 1952. WI1C-MR-0 132 indicates that
metal waste was present in tanks 241-13-201 through 241 -B-204 through the third quarter of
1953, after which time WI IC-MR-0l132 indicates that only "224" waste is present in these tanks.
There is no explanation provided in WIIC-MR-0 132 to indicate that metal waste was removed
from these tanks or that the earlier designation of metal waste being present in these tanks was
incorrect.

It is highly un ikely that metal waste wvas transferred into tanks 24 1-13-201 through 241 -B-204,
since these tanks were active as a cascade that overflowed to the groundvia a crib. Metal waste
was not discharged to the ground because of the concentration of fission products and the
economic value of the uranium. Because of the economic value of uranium, metal waste was
kept segregated from other wastes. Document HW-3359 1 (Summary of Liquid Radioactive
Wastes Discharged to the Ground- 200 Areas July 1952 through June 1954) does not indicate
the disposal of any metal waste to these tanks or the ground (i.e. cribs).

Process records for waste transfers to the 200 Area tank farms indicate that metal waste
generated from spent nuclear fuel reprocessing at 22 1-B Plant was transferred to tank 241 -BY-
112 in BY Tank Farm for the period of April 1952 through September 1952 (1-1W-27838, pages
9, 21, and 32 and HW-27839, pages 10, 21, 32). These same historical records indicate that only
flushes of the metal wvaste lines and 221-13 and 224-B building equipment were transferred to the
cascade of tanks 24 1-B-204 through 24 1 -B-202 during October 1952 through March 1953.
Based on this information, WIIC-MR-0 132 incorrectly stated the presence of metal waste in
tanks 24 1-13-201 through 24 1-13-204.

Further evidence that metal waste was not transferred into tanks 24 1-13-201 through 24 1-13-204
is provided by the analyzed composition of the sludges presently stored in these tanks, as
reported in the Tank Waste Information Network (http://twins.pnl.gov/twins.htm). Key analytes
present in the wastes stored in tanks 24 1 -B-201 through 24 1-11-204 are summarized in Tables 4.

The inventory of key analytes (e.g., Pu-239, Cl, Fe, Na, NO3, P0 4, S0 4, C03, and U) in the
sludge phase of tanks 24 1-13-201 through 24 1 -B-204 has been divided by the mass of the sludge
in each tank and reported in the upper half of Table 4. The composition of metal waste that wvas
contained in single-shell tanks 24 1-T-101, 24 1-U-10 1 and 24 1-U- 102 is provided in the lower
half of Table 4. It is evident from the analyses in Table 4 that the concentrations of Pu-239, Cl,
and Fe in the sludges present in tanks 241 -B-201 through 241 -B-204 are one order of magnitude
higher than the metal waste sludges. Also, the concentration of uranium in the sludges present in
tanks 241 -B-201 through 241 -13-204 is three orders of magnitude lower than the metal waste
sludges. This comparison clearly shows that metal waste sludge contained a higher uranium
concentration and a lower plutonium concentration than the sludges present in tanks 241 -13-201
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to 24 1-B3-204. The sludges present in tanks 24 1 -B-201 to 24 1-B3-204 do not have the
characteristics of metal waste sludge. Furthermore, the concentrations ofccsium-137 and
strontium-90 sludge present in tanks 241-B3-201 through 241-13204 arc lcss than 2E-04 Ci!! and
4E-03 Ci/!, respectively. Metal waste or other high-level waste would have ccsium-1 37 and
strontium-90 concentration several orders of magnitude higher, as reported in Table 3.

3.4.2 T-200 Series Tanks

In general, the waste transfer records summarized in WIHC-MR-01 32 are consistent with the
information present in this document. The waste transfer rccords summarized in WIIC-MR-
0 132 (see Appendix B3) and the Waste Status and Transaction Record Summary (LA-UR-97-31 1)
report for tanks 241-T-201 through 241-T-204 do not indicate the presence of any waste in these
tanks until the first quarter of 1952. This is inconsistent with historical documents discussed in
the previous section,%%which indicate that flhese tanks received waste from the 224-T
Concentration building beginning in November 1946. The Hianford site contractors' monthly
reports for January 1945 through July 1951 list the volume of waste stored in the single-shell
tanks, with the exception of the B3-200 and T-200 series single-shell tanks. Evidence of the waste
types transferred to the B3-200 and T-200 series single-shell tanks is provided in the Hanford site

contractors' monthly reports, waste disposal reports, and miscellaneous letters and technical
reports cited in the following scctions. These documents were classified until the early 1990's,
which would have limited their availability. It is likely that these documents were unavailable to
the authors of WI C-M R-0 132 and LA-UR-97-31 1.

WI IC-MR-0 132 and LA-UR-97-31 I both indicate that only 224-T building waste was received
in these tanks and that these four tanks were removed from service in May 29, 1952. This is
consistent with the current review of waste transfer records for these tanks.
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4.0 TRANSUIANIC ANALYSES OF WASTES

The Hanford Site prepares a Becst Basis Inventory (1313) estimate of the composition of the
wastes stored in all 177 Hanford Site underground storage tanks. Thc BBI effort involves
developing and maintaining waste tank inventories comprising 25 chemical and 46 radionuclide
components in the 177 Hanford Site underground storage tanks. Waste sample analyses, process
knowledge, and waste templates are used to create the BB13s. These BIs provide waste
composition data necessary as part of the River Protection Project (RPP) process flowsheet
modeling work, safety analyses, risk assessments, and system design for retrieval, treatment, and
disposal operations. Development and maintenance of the 1313 is an on-going effortwith the
current BB13s available electronically through TWINS, littp:H/twins.pnl.Li~v/data/datamenu.htm.

The BBls for the wastes contained in tanks 24 1-B-201 through 241-B3-204 and 24 1-T-201
through 241-T-204 are based on analyses of core samples and templates. Template values were
used for constituents below the detection limits for sample data or constituents not measured
from the sampling event. Templates are based on sampling data from tanks that contain the
same waste type, supplemented with Revision 5 of the HDW model data (RPP-19822). Table 5
provides the best basis inventory concentration estimate for Np2 37, PU238, Pu239, Pu240, and AM241

in the sludges stored in these tanks. These live radionuclides comprise the majority of the
transuranic elements with half-lives greater than 20-years present in these wastes. In general, the
concentrations of Np 237, PU238, PU239 and pU240,I in the sludges stored in tanks 241 1-B-203, 24 1 -B-
204 and 24 1-T-201 through 24 1-T-204 are calculated from the analyzed total alpha
concentrations for these wastes using an alpha isotope distribution template.

Core samples of the wastes in tanks 241-13-201 and 241-B3-202 were obtained in 1991. Core
samples of the wastes in tanks 241-B3-203 and 241-13-204 were obtained in 1995. Core samples
of the wvastes in tanks 24 1-T-201 through 24 1-T-204 were obtained in 1997. The sludges
collected in these core samples were analyzed to determine the composition of these wastes as
well as the concentration of alpha emitting radionuclides (gross alpha analysis).

The analyzed, mean gross alpha analyses, 95% lower confidence limit and 95% upper
confidence limit for the wastes in tanks 241-B-201 through 241-B3-204 and tanks 241-T-201
through 241-T-204 are provided in Table 6 (Wilmarth 2002). Uranium-238, which is not a
transuranic element. would be included in the gross alpha analysis. The gross alpha analysis
would tend to over estimate the sum of the concentrations of alpha-emitting transuranic isotopes
with half-life greater than 20 years. This is substantiated by the analyses of the core samples
from tank 241-13-201 and 241-13-202, which were also analyzed to determine the concentrations
of Pu2 3 ,' Pu 39 , Pu2 40,. and AM2 41 in these sludges (see Table 5). The sums of the concentrations
of alpha-emitting transuranic isotopes with half-life greater than 20 years are '-829rqCi/g and
-218q Ci/g, respectively for tanks 24 1-13-201 and 24 1-13-202.

The analyzed gross alpha analyses for the waste in each tank are in excess of I 00r110/g. The
sum of the concentrations of Np2"7, Pu238, Pu239, Pu240, and AM241 for the sludges in tanks 24 1-B3-
201 and 24 1-13-202 also indicate that the concentration of transuranic elements with half-life
greater than 20-years is also in excess of Il00tlCi/g.
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Table 5. Transuranic Elcmcnt Analytical Results for Sludges

Tank Name Analyte Basis Concentration, tCi/g
241-13-201 237Np TI! 1.45E3-07
24 1 -B-201 238Pu S 6-29E-03
241-B3-201 239Pu S 7.5 1 E-0 I
241-13-201 240Pu S 4.32E-02
241-13-201 241Arn S 2.84E-02
241-H1-202 27pTE 2.26E3-07
241-13.202 238Pu S 2.03E-03
241-B1-202 239Pu S 1.28C-01
24 1.-B.202 240Pu S 2.17E-02
24 1 -B-202 241Am S 6.6713-02
241-B3-203 237Np S 8. 1713-07
241-13-203 238Pu C 2.02E-03
241-B1-203 239Pu C 2.34E3-01
24 1 -B-203 24OPu C 2.94E-02
241-13-203 241 Am S 3.46E3-02
24 1-13-204 237N2 TE 2.08E-07
24 1-13-204 238Pu C 1.72E3-03
24 1 -B-204 239 Pu C 1 .99E-0 1
241-B3.204 240Pu C 2.51 E-02
241-13-204 241Am C 3.84E-02
241-T-201 237Np TI! 1.37E-07
24 1-T-201 238Pu C 2.26E-03
24 1-T-201 239Pu C 6.6913-01
241-T-201 240Pu C 4.5 1 E-02
24 1-T-201 241Am C 3.96E3-02
241-T-202 237Np TI! 2.20E3-07
24 1-T-202 238Pu C 1.45E-03
241-T-202 239Pu C 1.67E-01
241-T-202 24OPu C 2.11 E-02
241-T-202 241Am C 3.23E-02
241-T-203 237Np S 6.20E-07
241-T-203 238Pu C 1.73E-03
241-T-203 239Pu C 2.OOE-01
241-T-203 24OPu C 2.53E-02
24 1-T-203 241 Am S 3.36E3-02
24 1-T-204 237Np S 5.35E-07
241-T-204 238Pu C 1.46E-03
241-T-204 239Pu C 1.68-01
241.T-204 24OPu C 2.12E-02
24 1-T-204 241Am S 2.01 E-02

Notes: Radionuclides are dccay corrected to January 1, 2004
S - Sample based
C - Calculated
TI! - Bascd on a I lanford Dcfincd Waste model or engineering based waste template
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________Table 6. Gross Alpha Analyses for Sludges.
Tank Mean Relative Standard 95% Low Confidence 95% Upper

___10__) Deviation Limit Confidence Limit
B3-201 1.310 13% 1,030 1,590
13-202 398 9% 338 457
B3-203 215 9% 184 245
B-204 265 9% 226 303
T-201 757 21% 490 1,024
T-202 223 12% 180 265
T-203 196 12% 157 234
T-204 144 In% 120 169
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5.0 SUMMARY

Tanks 24 1-B-201 through 24 1-B-204 received wvaste fromi the plutonium concentration activities
conducted from October 1946 through June 1952 in the 224-B Concentration building.
Fol lowing cessation of spent nuclear fuel processing activities in the 22 1-B Bismuth Phosphate
Plant and cleanout of the plant inventory, tanks 241 -B-201 through 24 1-B-204 received flush
solutions from equipment cleanout in the 221 -B and 224-B buildings and metal waste transfer
lines.

Tanks 24 1-T-201 received waste from plutonium concentration activities conducted from
November 4, 1946 through May 24, 1949 in the 224-T Concentration building. Tanks
241-T-202 through 241-T-204 received wastes from plutonium concentration activities
conducted from May 24, 1949 through May 29, 1952 in the 224-T Concentration building.
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APPENDIX B

WIVIC-MR-O 132, A ISTORY OF THE 200 AREA TANK FARMS

TANKS 241-B1-201 THROUGH 241-13-204

AND

TANKS 241-T-201 THROUGH 241-T-204
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201-B-iWIC-MR-0132'

Waste Status Surnary of 201-6 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. Storage Storage Remarks

1-1944

3
4

1-1945
2
3
4

1-1946
2

A37-
.4

1-1 947
2
3
4

1-1 948
2
3
4

1-1949
2
3
4

1-1950
2
3
4

1-1951
2
3
4

1-1952 224 54.5 ---- Active cascade to crib2 - 224 54.5 ---- Active cascade to crib
3-22 54.5 - - Active cascade to crib4 224-MW 54.5 ... --- Active cascade to crib,
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201-5-2 WHC-MR-.0132

Waste Status Summnary of .201-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. -- Type Total In In
Year Waste Vol. Storage Storage Remarks

1-1953 224-MW 54.5 - - Receives B plant flushes
2 224-MW 54.5 0 54.5
3 224-MW 54.5 0 54.5
4 224 54.5 0 5S4.5

1-1954 224 54.5 0 54.5
2 224 54.5 0 54.5
3 *224 54.5 0 .54.5
4 224 54.5 0 .54.5

1-1955 224 54.5 0 54.5
2 .224 54.5 0 54.5
3 224 54.5 0 54.5
4 224 54.5 0 54.5

1-1956 224 54.5 0 54.5'
2 224 54.5 0 54.5
3 224 54.5 0 54.5
4 224 54.5 0 54.5

1-1 957 224 -53 .0 54.5 Latest-*electrode reading
2 224 53. 0 54.5
3 224 53 24.5 28.5
4 224 53 24.5 28.5

1-1958 224 53 24.5 28.5
2 224 53 24.5 . 28.5
3 224 53 29.5 23.5
4 224 51 22.5 28.5 Latest electrode reading

1-1959 224 51 22.5 28.5
2 224 51 22.5 28.5 New electrode
3 224 51 22.5 28.5
4 224 52 01 54.5

1-1960 224 52 0 54.5
2 224 52 0 54.5
3 224 52 0 54.5
4 224 52 0 54.5

1-1961 224 --- 0 54.5
2 224 50 0 54.5
3 224 so5 0 54.5
4 224 50 0 54.5

B-3
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201-8-3 WHC-MR-0132

Waste Status Suimmary of 201-B Tank-Capacity 55,000 Gallons

Liquid Solids
qr- Type Total In In

Year Waste Vol. Storage Storage Remarks

1-1962 224 so 0 54.5
2 - 224 50 0 54.5
3 224 - . -

4 224 51 1 -So.

1-1963 224 51 1 5o
.2 *224 51 .1 50

3 224- - . - s0
4 224 53 3 50 Latest electrode reading

1-1964 224 53 3 50
2 .224 '53 3 so
3 224 53 3 50
4 224 53 3 5o

1-1965 ----- --- so
2 224t 56 6 50
3 224 56 6 so
4 224 56 6 so

1-1966 224 56 6 s0
2 224 56 6 50
3 224 56 6 so
4 224 56 6 5o

1-1967 224 56 6 50
2 224 56 6 so
3 224 56 6 50
4 224 56 6 50

1-1968 224 55 5 so
2 224 55 5 50

.3 224 . 55 5 50
4 224 55 5 50

1-1969 224 55 5 5o
2 224 55 . 5 50
3 =224 55 5 50
4 224 55 5 50

1-1970 224 55 25 30
2 224 55 25 30
3 224 55 25 30
4 224 54 24 30

B- L
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201-8-4WHC-MR-0132

Waste Status Sus=ary of 201-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. Storage Storage Remarks

1-1971 224 54 24 30
2 224 33 3 30 22 to 106-8
3 224 33 3 30
4 224 33 3 .30

1-1972 224 33 7 26
2 224 33 7 26
3 224 33 7 26
4 224 33 7 26

1-1973 224 . 33 7 26 Suspect leaker
2 -224 33 7 26 Suspect leaker
3 224 33 7 26 Suspect leaker
4 224 33 7 26 Suspect leaker

1-1974 i24 32 6 26 Suspect leaker, I to 109-B.
2 224 31 5 26 Suspect leaker, 2 to 109-B
3 224 29 3 .26 Suspect leaker, 4 to 109-B
4 --- 29 0 29 Suspect leaker, 4 water, 6 to 109-B

1-1975 -- 29 - 0 29 Suspect leaker, 2 to 102- B.
2 -- 29 0 29 Removed-from service, 1 to 109-B
3 -- 29 0 .29
4 -- 29 0 29

1-1976 - 29 0 29
2 --- 29 0 29
3 --- 29 0 29
4 -- 29 0a 29 Salt Well Comp.

1-1977 --- 29 0 29 Questionable Integrity
2 --- 29 0 29
3 -- 29 0 29 Inactive-Stabilized
4 -- 29 0 29 Inactive Current-Stabilized

Phase I

B- 5
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ZO1-B-5WHC-MR-0132

Waste .Status Summary of 201-B Tank-Capacity 530,000 Gallons

Liquid Solids
Qtr.- Type Total in i
Year Wat Vol. Storaue Storace Remarks

1-1978 -29 0 29 Inactive - Primary
Stabilized

2- -29. 0 29
3- -29 0 29 P-10 Pmp. Removed
4- -29 0 29

1-1979 -28 1 27 New Solids Level 1/Z9/79
2- -28 1 27 Questionable Integrity
3- -28. 1 27
4- -28 1 27

1-1980 - 28 1 27 New Photo 2/4/80
2- - 28 1 27
3- - 29 1 28
4-. - 29 1 28

13.'
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*202-5.1 WHC-MR-013Z

Waste Status Summlary of 202-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. .Storage Storage- Remarks

1-1944
2
3
4

1-1945
2
3
4.

1-1946
2
3
4

1-1947
2
3
4

1-1948
2
3
4

1-1949
2
3
4

1-1950
2
3
4

1-1951
2

.3
4

1-1952 224 54.5 - -- Active cascade to crib
2 224 54.5 ... Active cascade to crib
3 224 54-5 ---- Active cascade to crib
4 224-MW 54.5 ..-.- Active cascade to crib

13-
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202-B-2 WHC-MR-0132

Waste Status Sumary of'202-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. - Type Total .In In
Year Waste Vol. Storage- Storage Remarks

1-1953 224-MW 54.5 --- Receives B plant flushes
2 224-MW 54.5 -- 54.5
3 224-MW 54.5 29.5 25.0
4 224 54.5 29.5 25.0

1-1954 224 54.5 29.5 25.0
2 224 54.5 29.5 25.0
3 224 54.5 29.5 25.0 Cascades to crib
4 224 54.5 29.5 25.0 Rec'd 5-6 water. Cascades to crib

1-1955 224 54.5 29.5 25.0
2 224 54.5 29.5 25.0 Cascades to crib
3 224 54.5 29.5 25.0 Rec'd 224-B flush water. Cascades tc

crib
4 224 54.5 29.5 25.0

1-1956 224 54.5 29.5 25.0
2 224 54.5 29.5 25.0
3 224 54.5 29.5 25.0
4 224 54.S 29.5 25.0

1-1957 224 56 31 25.0 Latest electrode reading
2 224 56 31 25.0
3 224 56 31 25.0
4 224 56 31 25.0

1-1958 224 56 31 25
2 224 56 31 25
3 224 56 31 25
4 224 54 29 25 Latest electrode reading

1-1959 224 54 29 25
2 224 54 29 25 New electrode
3 224 54 29 25
4 224 54 29 25

1-1960 224 54 29 25
2 224 54 29 25
3 224 51 26 25
4 Z24 51 26 25

1-1961 224 51 26 25
2 224 51 26 25
3 224 51 26 25
4 224 51 26 25

B3.3
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202-6-3 W4HC-MR-0132

Wvaste Status Summary of 20Z-3 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol.- Storage Storage Remarks

1-1962 224 -- 25
2 224 54.5 29.5S 25 7.5 from 221-B
3 224 --- - 25
4 224 55 30 25

1-1963 224 55 30 25
2 224 55 30 25
3 224 -- - . 25
4 224 54 29 25 Latest electrode reading

1-1964 224 54 29 25
2 224 54 .29 25
3 224 54 29 25
4 224 54 29 .25

1-1965 --- -- 25
2 224 58 33 25
3 - 224 56 31 25.
4 224 56 31 25

1-1966 224 S6 31 25.
2 224 56. 31 25
3 224 56 31 25
4 224 56 31 25

1-1967 224 56 31 25
2 .224 . 56 31 25
3 224 56 31 25
4 224 56 31 25

1-1968 224 56 31 25
2 224 .56 31 25
3 224 56 31 25
4 224 56 31 25

1-1969 224 56 31 25
2 224 56 31 25
3 224 56 31 25
4 224 56 31 25

1-1970 224 56 27 29
2 224 56 27 . 29
3 .224 56 27 29
4 224 56 27 29

B- 9
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202-8-4 WHC-MR0132

Waste Status Suzrmary of 202-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Qr- Type Total .In I

Year Waste Vol. Storage Storage Rem~arks

1,-1971 224 5 6 27 29
2 224 56 27 29
3 224 56 , 27 29
4 224 56 27 29

1-1972 224 56 29 27
2 224 56 29 27
3 224 56. 29 27
4 224 56 29 27

1-1973 224 56 29 27
2 224 56 29 27
3 224 56 29 27
4 224 56 29 27

1-1974 224' 53 26 27 3 to 109-B
2 224 53 . 26 27
3 224 53 26 .. 27
4 224 53. 26 . 27

1-1975 224 53 26 2 7
2 224 53 26 27
3 224 53 26 27
4 224 53 26 27

1-1976 224 53 Z6 27
2 224 53 26 27
3 -- 53 26 27 Restricted,
4 --- 53 26 27

1-1977 -- 53 26 27 Restricted
2 - --- 30 3 27
3 --- 27 0 27 Inactive Current
4 --- 27 0 27

B-I
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202-8-5 WHC-MR-0132

Waste Status Su mary of 202-8 Tank-Capacity 530,000 Gallons

Liquid Solids
Qtr.- Type Total in in
Year Waste Vol. Storage Storage Remarks

1-1978 - 27 a 27 inactive
2-- 27 0 27

3- - 27 0 27
4- - 27 0 27

1-1979 - 27 0 27
2- - 27 0 27
3- - 27 0 27
4- - 27 0 27

1-1980 - 27 0 27 New Photo 2/4/80
2- - 27 0 27
3- -28 0 28
4- - 28 0 28

B-1
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203:B-1 WHC-MR-013Z

Waste Status Sum~ary of 203-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. StoragSoae Remarks

1-1944

3
4

1-1945
2
:3
4

1-1946
2
3
4

1-1947
2
3
4

1-1948
2
3
4

1-1949
2
3
4

1-1950
2
3
4

1-1951
2

.3
4.

1-1952 224 54.5 ---- Active cascade to crib
2 224 545 -- - Active cascade to crib
3 224 54.5 - -- Active cascade to crib
4 224-MW 54.5 --- -- Active cascade to crib

B. 12
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201-B-2 WHC-MR-0132

Waste Status Suzrnary of 203-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. Type Total In In
Year Waste Vol. StoragSoae Remarks

1-19S3 224-MW 54.5 - -Receives B plant flushes
2 224-MW 54.5 0 54.5
3 224-MW 54.5 0 54.5
4 224 54.5 0 54.5

1-1954 224 54.5 0 54.5
2 224 54.5 0 54.5
3 224 54.5 0 54.5
4 224 54.5 0 54.5

1-1955 224 54.5 0 54.5
2 224 54.5 0 54.5
3 224 54.5 0 54.5
4 224 54.5 0 54.5

1-1956 224 54.5 0 54.5
2 224 54.5 0 54.5
3 224 54.5 0 54.5
4 214 54.5 0 54.5

1-195 224 56 1.5 54.5 Latest electrode reading
2 224 56 1.5 54.5
3 224 56 1.5 54.5
4 224 56 1.5 54.5

1-1958 224 S6 1.5 54.5
2 224 56 1.5 54.5
3 224 56 1.5 54.5
4 224 55 0.5 54.5 Latest electrode reading

1-1959 224 55 0.5 54.5
2 224 55 0.5 54.5
3 224- 55 0.5 . 5
4 224 55 0.5 54.5

1-1960 224 55 0.5 54.5
2 224 55 0.5 54.5
3 224 55 0.5 54.5
4 224 55 0.5 54.5

1-1961 224 - -- 54.5
2 224 54 0 54.5
3 224 ' 54 0 54.5'
4 224 54 a54.5
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203-8-3 - WHC-MR-013Z-

Waste Status Swmary of 203-B Tank-Capacity 55,000 -Gallons

Liquid Solids
Qr- Type Total, In In

Year Waste Vol . Storage Storace Remarks

1-1962 224 -- - 54.S
2 224 56 1.5 54.5
3. 224 56 - -
4 224 56 z 54

1-1963 224 56 2 54
2 224 56 2 . 54
3 224 56 2 54
4 224 56 2 54 Latest electrode reading

1-1964 224 - - 54
z 224 -55 1 54 *New electrode
3 224 55 1 54
4 224 55 1 54

1-1965 --- -- - 54
2 224 58 4 54
3 224 56 2' 54
4 224 56 2 54

1-1966 224 56 2 S4
2 224 56 2 54
3 224 56 2 54
4 224 56 2 54

1-1967 224 56 ~ 2. 54
2 224 56 2 54
3 224 56 2 54
4 224' 56 2 54

1-1968 224 56 2 54
2 - 224 56* 2 S. 4
3 224 56 2 54
4 224 56 2 54

1-1969 224 56 2 54
2 224 56 2 54
3 224 56 2 54
4 224 . 56 2 54.

1-1970 224 56 7 49
2 224 56 . 7 .49

3 224 * *56 7 49
4 224 56 7 4,9



RPP-13300 Rcv 1

203-B-4 WHC-MR-0132

Waste Status Susmary of 203-5 Tank-Capacity 55,000 Gallons'

Liquid Solids
Qtr. - Type Total In In
Year Waste Vol. Storace Storace Remarks

1-19- -2 -674

2-97 224 56 7 49
3 224 56 .7 49
3 224 56. .7 49

4-97 224 56. 72 49

1-2 224 56 12 44
2 224 56 12 44
3 224 55 12 44

4-97 224 56 12 44
1-2 7 224 56 . 12 44
2 224 56 12 . 44
3 224 56 12 .44

1-1974 224 5o 6 44 6 to-109-8
2 224 50 6 44
3 2Z4 50 *6 44.
4 224 50 6 44

1-1975 Z24 .50 6 44
2 224 50 6. 44
3 224 so 6 44
4 224 50 6 44

1-1976 224 50 6 44
2 224 50 6 44
3 so5 45 Restricted
4 -- 50 5 45'N

1-1977 so 5 5 45 - Restricted
2 -- 50 5 45*
3 . -- 50 3 47 Inactive Current-Solid Level Adj.
4 so -5 3 47 5
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203-B-5 WHC-M R-0132

'Aaste Status Sunary of 203-B Tank-Capacity 530,000 Gallons

Liquid Solids
Qr- Type Total in in

Year Waste Vol. Storage Storace Remarks

1-1978 so5 3- 47 Inactive
2- NCPLX 50 3 47
3- NCPLX 50 3 47
4- NCPLX 50 3 47

1-1979 NCPLX 5o 3 47. New Photo's 3/1/79
2- NCPLX so 3 47
3- NCPLX 50 3 47
4- NCPLX 50 3 47

1-1980 NCPLX 50 3 47 'New Photo 2/6/80
2- NCPLX 50 3 47
3- NCPLX 50 z 48
4- NCPLX -so 2 48
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204-8.1 WHC-MR-0132

Waste Status summnary of 204-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qr- Type Total In In

Year Waste Vol. Storage Storace Remarks

1-1 944
2
3
4

1-1945
2
3
4

1-1946
2

.3
4

1-1947
2

* 3
4

1-1948
2
3
4

1-1949
2
3
4

1-1950
2
3

.4

* 1-1951
* 2
* 3
4.

* 1-1952 224 S4.*5 ---- Active cascade to crib
2 224 54.5 --- - Active cascade to crib
3 224 54.5 - -- ..Active cascade to crib
4 224-MW 54.5 --- -- Active cascade to crib

B-V
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204-B-2 WHC-MR-0132

Waste Status Sunmary of 204-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qr- Type Total 'In In

Year Waste Vol. Storage Storage Remarks

1-1953 224-MW 54.5 - Active cascade to crib
2 . 224-MW 54.5 0 54.5
3 224-MW 54.5 0 54.5
4 224 54.5 0 54.5

A-1954 224 .54.5 0 54.5
2 224 54.5 0 54.5
*3 224 54.5 .0 54.5
4 224 54.5 *0 54.5

1.0955 224 54.5 0 54.5
2 224 54.5 0 54.5
3 224 54:5 0 54.5
4 224 . 54.5 0 54.5

1-1956 224 54.5 0 54.5
'2 224 54.5 0 54.5

3 224 54.5 0 54.5
4 224 .54.5 0 54.5

1-1957 224 56 1.5 54.5 Latest electrode reading'
2 224 56 1.5 54.5
3 224 56 1.5 54.5
4 224 56 1.5 54.5

1-1958 224 56 1.5 54.5
2 224 56 1.5 54.5
3 224 56 1.5 54.5
4 224 55 0.5 54.5 Latest electrode readings

1-1959 .224 56 1.5 54.5 Latest electrode reading
2 224 56 1.5 54.5 New electrode
3 224 56 1.5 54.5
4 224 54 0 54' Latest electrode reading

1-1960 224 54 0 54 New electrode installed
2 224 54 0 54
3 224 54. 0 54
4 224 * 54 0 54

1-1961 22 4 * 54 0 54
z 224 54 0 54
3 224 54 0 54
4 224 . 54 0 S4

B-1



RPP-13 3 0 0 Rev.1

204-B-3 WHC-MR-0132

Waste Status Summuary of 204-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qr- Type Total In In

Year Waste Vol. Storage Storace Remarks

1-1962 224 -- 54.5
2 224 56 1.5 54.5
3 224 56 54
4 224 56 2 54

1-1963 224 56 2 54
2 224 56 2 54
3 224 56 2 54
4 224 56 2 54 Latest electrode reading

1-1964 224 - 54
2 224 55 1 54 New electrode
3 224 55 . 54
4 224 55 .54

1-1965 --- -- 54
2 224 58 4 54
3 224 56 2 54

224 56 2 54

1-1966 224 56 2 54
2 224 56 2 54
3 224 56 2 54
4 224 56 2 54

1-1967 224 56 2 54
2 224 56 2 54
3 224 56 2 54
.4 224 .56 2 54

1-1968 224 56 2 54
2 224 56. 2 54
3 224 56 2 S4
4 224. 56 2 54

1-1969 224 56 2 54
2 224 56 2 54
3 224 56- 2 54
4 56 2 54

1-1970 224 *S6 8 48
2 224 56 8 48
3 224 s 6 8 48
4 224 56 8 48
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204-B-4 WHC-MR-0132

Waste Status Sumumary of 204-B Tank-Capacity 55,000 Gallons

Liquid * Solids
Qtr.- Type Total In In
Year Waste Vol. Storage Storage Remarks

1-1971 224 56 8 48
2 224 56 8 48
3 224 56 . 8 48
4 224 56 8 48

1-1972 224 56 10 .46

2 224. 56 10 46
3 224 56 10 46
4 224 56 10 46

1-1973 224 56 10 46
2 224 56 10 .46

3 224 56 10 46
4 224 56 10 46

1-1974 224 49 3 46 6 to 109-B
2 224 49 3 46
3 224 49 3 46
4 2 9 34

4-97 224 49 3 46
1-97 224 49 3 46
2 224 . 49 3 .46

3 224 49 3 46

1-1976 224 49 3 46 Removed from'Service
2 224 49 3 46
3 --- 49 3 46 Restricted
4 -- 49 3 46

1-1977 - 49 3 46 Restricted
2 -- 49 ~ 3 46
3 -- 49 3 46 Inactive Current
4. - 49 3 46
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204-3-5WHC-MR-0132

W0*aste Status Sunm~ry of 204-3 Tank-Capacity 530,000 Gallons

Liquid Solids
Qtr.- Type Total in in
Year Waste Vol. Storacd Storace Remarks

1-1978 49 3 46 Inactive
2- NCPLX 49 3 46
3- NCPLX 49 3 46
4- NCPLX 49 3 46

1-1979 NCPLX 49 3 46
2- NCPLX 49. 3 46
3- NCPLX 49 3 46
4- NCPLX 49 3 46 New Photo 10/16/79'

1-1980 NCPLX 49 3 46
2- NCPLX 49 3 46
3- NCPLX 50 3 47
4- -NCPLX 50 3 47
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201-T-1WHC-MR-0132

waste Status Suzmnary of 201-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. - Type Total In In
Year Waste V2.L..... Storage Storage_ Remarks

1-1952 .....
2 224 54.5 - These 4 tanks out of service

5/29/52.
3 224 54.5
4 224 54.5

*1-1953 --- 54.5 54.5
2 -- 54.5 54.5
3 ... 54.5 0 54.5
4 -.. 54.5 0 54.5

1-1954 - 54.5 0 54.5
2 *-54.5 a 54.5
3 -- 54.5 0 54.5
4 -- . 54.5 0 54.5

1-1955 54.5 0 54.5
2 -- 54.5 0 54.5
3 -- 54.5 0 54.5
4 *-54.5 0 54.5

1-1956 *-54.5 0 54.5
2 S- 4.5 0 54.5
3 -- 54.5 0 54.5
4 -- 54.5 0 54.5

1-1957 --- 54.5 0 54.5 Estimated reading.
2 -- 54.5 0 54.5 New electrode reading.
3 .54 54.5
4 ... 54 54.5

1-1958 224 54 .5 54.5
2 224 54 .5 54.5
3 224 54 .5 54.5
4 224 54 -.5 54.5

1-1959 224 54 .5 54.5
2 224 54 .5 54.5
3 224 54 .5 54.5
4 224 54- .5 54.5

B-v
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2014-2WHC-MR-0132

Waste Status Sumnary of 201-T Tank-Capacity 55,01000 Gallons

Liquid Solids
Qtr. - Type Total In In
Year .WA.... Vol, Storage- iSorage Remarks

1-1960 224 54 .5 54.5
2 224 54' S 54.5
3 224 54 .5 54.5
4 224 54 .5 54.5

1-1961 ... --- --- --- 6MnhRpr
2 224. 54 .5 54.5 6MnhRpr

3 -------

4 224 54 54. 6 Month Report

1-1962 -----

2 224 53 53 6 Month Report
3 -----

4 224 52 2 50 Latest electrode readings.

1-1963 --- --- --- 6MnhRpr
2224 54 4 50 New electrode reading.

3 -----

4 224 5 06 Month Report

1-1964 ..--
2 224 54 4 50 6 Month Report

4 22 54 so6 Month Report

1-1965 --- .. . 6 Month Report

2 224 53 . 20 33
3 224 53 20 33
4 224 53 20 33

1-1966 224 53 zo33
2 224 53 20 33
3 224 53 20 33
4 224 53 20 33

1-1967 224 53 20 33
2 224 53. 20 33
3 224 53 20 33
4 224 53 20 33

1-1968 224 48 15 33
2 224 48 15 33
3 224 48 i5 33
4 224 49 16 33
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201-T-3 WHC-MR-0132

Waste Status Surmary of 201-T Tank-Capacity 55,000 Gall~ons

Qt.- Tye otl Liquid Solids
Qtr. Tye TtalIn In

Year Wat Vol. Storae Strg Remarks

1-1969 224 .53 20 33
2 224 54 21 33
3 224 54 21 3
4 224 54 21. 33

1-1970 224 54 21 33
2 224 54 21 33
3 *224 S4 21 33
4 Z24 54 23 31

1-1971' 224 54 23 31
2 224 54 23 31
3 224 54 23 31
4 224 54 23- 31

1-1972 224 54 23 31
2 224 54 23 31
3 224 54 23 31
4 224 54 23 31

1-1973 224 54 23 31
2 .224 54 23 31
3 224 54 23 31
4 224 54 . 23 31

1-1974 224 54 23 31
2 224 54 23 31
3 224 54 23 31
4 224 54 23 31

1-1975 224 . 54 23 31
2 224 54 23 31
3 224 54 23 31
4 224 54 23 31

1-1976 224 34 3 31 Removed from service 21 to 101-T
2 224 33' 2 31 0 IS of Ito 101-T.
3 Evap. 31. 0 31 Inactive salt w~ell pumping.
4 --- 31 '0 31
1-1977 --- .31 0 31 Salt Well, Pump
2 -- 31 0 31 Salt Well, Pump
3 ... 31 0 *31 Inactive Current
4 -- 31 0 31 ' Salt WellI

installed
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201-T-4 WHC-MR-0132

Waste Status Sumxary of 201-T Tank-Capacity 55,000 Gallons

Liquid Sol ids
Qtr.- Type Total in in
Year Waste Vol. Sorg Storace Remarks

1,;1978 -28 0 28 Photo taken 2-27-78
Prim. Stabilized

2- - 27 0 27 New Solids Level
4' 27 0 27Adj. 5-31-78

1-1979 -27 0 27
2- -27 0 27
3- -27 0 27
4- -27 0 27

1-1980 -27 0 27 New Photo 3-10-80
2- -27 0 .27
3- -28 0 28
4- -28 D 28
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202-1-1WHC-MR-0132

waste Status Summnary of. 202-T rank-Capacity 55,000 Gallons

Liquid Solids
Qr- Type Total In In

Year Waste VoQl,..... Storage2 Storage PemiarIks

1-1952 -

2 22 54.5
3 224 54.5 ..--
4 224 54.5 ....

1-1953 -- 54.S 5 4.5
2 *-54.S 0 54.S
3 --- 54.5 0 54.5.
4 -- 54.5. a 54.5

1-1954 -- 54.5 0 54.5
2 --- 54.5 0 54.5
3 -- 54.5 0 54.5
4 -- 54.5 0 54.5

1-1955 - 54.5 0 54.5
2 ..- 54.5 0 54.5
3 -- 54.5 *0 54.5
4 54.5 0 54.5

1-1956 -- 54.5 0 54.5
2 --- 54.5 0 54.5
3 -- 54.5 0 54.5
4 -- 54.5 0 54.5

1-1957 -- 54.5 0 54.5 Estimated reading.
2 -- 54.5 0 54.5 New electrode reading.
3 224 55 .5 54.5 Latest electrode reading.
4 224 .55 .5 54.5

1-1958 224 55 .5 54.5
2 224 55 .5 54.5
3 224 55 .5 54.5
4 224 55 .5 54.5

1-1959 224 56 1.5 54.5
2 224 55 .5 54.5
3 224 55 .5 54.5
4 224 55 .5 54.5

B- .24
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202-T-2 WHC-MR-0132

Waste Status Sum'mary of 202-T Tank-Capacity 55,000 Gallons.

Liquid Solids
Qr- Type- Total In . In

Year Wse Vol. Storage Strg Remrarks

1-1960 224 55 .5 54.5
2 224 55 ..5 54.5
3 224 55 .5 54.5

.4 224 55 .5 54.5

1-1961 --

2 224 55 .5 54.5 6 Month Report
3 --- -- .4 . .1

4 224 55 .5 54.5

1-1962 --- --. 6

2 224 54 -- 54
3 .-

4 224 53 3 50 Latest electrode readings.

1-1963 --
2 224 53 3 50 New electrode reading.

.3 --- 6 Month Report
4 224 53 3 50

2 224 53 3 50.

4 224 53 3 50

1- 96 --- --- ---..

2 224 52 22 30
3 224 52 22 30
4 224 52 22 30

1-1966 224 52 22 3o
2 224 52 22 30
3 224 52 22 30
4 224 52 22 30

1-1967 224 52 22 30
2 224 52 22 30
3 224 52 22 30
4 224 52 22 30

1 1968 224 11 21 30
2 224 51 21 30
3 224 51 21 . 30
4 224 51 21 30
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202-T-3 -WHC-MR-013Z

Waste Status Slucmary of 202-T Tank-Capacity 55,000 Galn

Liquid Solids
Qtr. - Type Total In In
Year Waste Vol. Storage Storage- Remark$s

1-1969 224 5.1 21 30
2 224 51 21 30
3 224 51 21 30
4 224 51 21 30

1-1970 224 51 21 30
2 224 51 21 30
3 224 51 21 30
4 224 *51 21 30

1-1971 224 51 21 30
2 224 51 21 30
3 224 51 21 .30
4 224 51 21 30

1-1972 224 51 21 30
2 224 51 21 30
3 224 51 21 30
4 224 51 21 30

1-1973 224 51 21 30
2 224 51 21 30
3 224 51 21 30
4 224 51 21 30

1-1974 224 51 21 30
2 224 51 21 30
3 224 51 .21 30
4 224 51 21 30

1-1975 224 51 21 . 30
2 224 51 21 30
3 224 51 21 30
4 224 51 21 30

1-1976 --- 25 0 25 Removed from service 27 to 101-T
2 --- 25 0 25 1 ltol101-T.
3 ... 25 0 25 Inactive salt well pumping.
4 -- 25 0 25

1-1977 -- 25 0 25 Salt Well, Pum~p
2. -- 25 0 25 Inactive, current
3 --- 25 0 25"
4 --- 25 0 25S ' Salt Well

Installed



RPP- 13300 Rev. 1

202-T-4 WHC-MIR-0132

Waste Status Suumnry of 202-T Tank-Capacity 50,000 Gallons

Liquid Solids
Qr- Type Total In in

Year Waste Vol. Storage Storage -Remarks

1-1978 -20 0 20 Prim. Stabi., Photo
2- ~taken 2-27-78

2--20 0 20 Solids Level taken 1.31.
3- -20 0 20
4- -20 0 20

1-1979 - 20 0 20
2- - 20 0 20
3- - 20 0 20
4- - 20 0 20 New Photo 10-12-79

1-1980 -20 0 20
2- -20 a. 20
3- -21 0 21
4- -21 0 21

B3-
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203-T-1 WHC-MR-0132

Waste Status Summnary of 203-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. - Type Total. In In
Year. Waste Vol. Storage- Storage Rem~arks

1-1952 ...--
2 224 54.5 ..
3 224 .54.5

4 224 54.5

1-1953 --- 54.5 -- 54.5
2 -- 54.5 0 54.5
3 -. 4.5 0 54.5
4 --- 54.5 0 54.5

1-1954 54.5 0 54.5
2 54.5 0 54.5
3 -- 54.5 0 54.5
4 --- 54.5 0 54.5

1-1955 --- 54.5 0 54.5
2 --- 54.5 0 54.5
3 ..- 54.5 0 54.5
4 --- 54.5 0 54.5

1-1956 -- 54.5 0 . 54.5'
2 -- 54.5 0 '54.5
3 -- 54.5 0 54.5
4 -- 54.5 - 0 54.5

1-1957 --- 54.5 0 54.5 Estimrated reading.
2 --- 54.5 0 54.5 New electrode reading.
3 224 55 .5 54.5 Latest electrode reading.
4 224 55 .5 54.5

1-1958 224 55 ..5 54.5
2 224 55 .5 54.5
3 224 55 0 55
4 224 55 .5 54.5

1-1959 224 55 .5 54.5
2 224 55 .5, 54.5
3 224 55 .5 54.5
4 224 55 .5 54.5

B.3
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203-T-2 WHC-MR.0132

Waste Status Sununary of 203-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. Storage Storage Remarks

1-1960 224 55 .5 54.5
2 224 55 .. 5 54.5
3 224 55 .5 54.5
4 224 55 .5 54.5

1-1961 --

2 224 55 .545 6 Month Report
3 --- --- ~
4 224 55 .5 54.5

1-1962 --- -- * --- *
2 224 54 - 54

3 ---- --- --- N

4 224 53 3 50 Latest electrode reading.

1-1963 --------

2 224 53 3 so New electrode reading.
3 ---

4 224 53 3 so 6 Month Report

1-1964 --- --- -- ---

2 224 53 3 50

4 224 53 3 5so ,

2 224 52 17 35
3 224 52 17 .35

4 224 52 17 35

1-1966 224 5Z 17 35
2 224 52 17 35
3 224 52 17 35
4 224 - 52 17 35

1-1967 224 52 17 35
2 224 52 17 35
3 224 52 17 35
4 224 51 16 35

1-1968 224 47 12 35
2 - 224 51 16 35
3 224 51 16 35
4 224 51 16 35

B-31
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203-T-3 WHC-MR.0132

Waste Status Summnary of 203-T Tank-Capacity 55,000 Ga~ttoins

Liquid Solids
Qr- Type Total In In

Year Wasti Vol. Storage Storage Remarks

1-1969 224 51 16 35
2 224 51 16 35
3 224 51 16 35
4 .224 51 16 35

1-1970 224 51 16 35
2 224 51 16 35
3 224 51 16 35
4 224 51 16 35

1-1971 224 51 16 35
2 224 51 16 35
3 224 51 16 35
4 224 51 16 35

1-1972 224 51 16 35
2 224 51 16 35
3 224 51 16 35
4 .224 51 16 . 35

1-1973 224 51 16 35
2 224 51 16 35
3 224 51 16 35.
4 224 51 16 35

1-1974 224 51 16 3S
2 224 51 16 35
3 224 51 16 35
4 224 51 16 35

1-1975 224 51 1 7 35
2 224 51 17 35
3 224 51 17 35
4 224. 51 17 35

1-1976 224 50 15 35 Removed from service 1 to 101-T.2 224 42 7 35. - 1 to 101-T.
3 Lvap. 41 6 . 35 Inactive salt well pumping.
4 Evap. 40 5 35

1-1977 Evap. 39 4 35 Salt Well,.Pumipng
2 Evap. 38 3 35 U ll

3 Evap. 36 3 35 11 11 t
4 Evap. 36 1 35 Salt Well Installed

B-
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203-T-4 WHC-MR-0132

Waste Status Sum-ary of 203-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total in in
Year Waste Vol. Storage Storage Remarks

1-1978 -37 0 37 Salt Well Installed
New Solids Level

2- 36 0 361-31-78
2- - 36 0 36
34 - 36 0 36

1-1979 -36 0 36* Inactive Primary Stab.
2- -36 0 36
3- -36. 0 36
4- -36 0 36

1-1980 -36 0 36 New Photo 3-18-80
2- -36 0 36
3- -37 0 37
4- -37 0 37'

B-33
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204-T-1 WHC-MR-0132

Waste Status Sumrmary 'of 204-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Wast Vo Storage Strg Remarks

2 224 54. 5 -

3 224 54.5
4 224 54.5 -

1-1953 --- 54.5 0 54.5
2 --- 54.5 0 54.5
3 -- 54.5 0 $4.5
4 ... 54.5 0 54.5

1-1954 -. 54.5 0 54.5
2 54.5 0 54.5
3 -- .54.5 0 54.5
4 ... 54.5 0 54.5

1-1955 54.5 0 54.5
2 -- 54.5 0 54.5
3 . - 54.5 0 54.5
4 ... 54.5 0 54.5

1-1956 - 54.5 0 54.5
2 - 54.5 0 54.5
3 -- 54.5 0 54.5
4 - 54.5 0 54.5

1-1957 -- 54.5 0 54.5 Estimated reading.
2 -- 54.5 0 54.5 New electrode reading.
3 224 56 1.5 54.5 Latest electrode reading.
4 224 56 1.5 .54.5

1-1958 224 56 1.5 54.5
2 224 56 1.5 54.5
3 224 56 1.5 54.5
4 224 56 1.5 54.5

1-1959 224 56 1.5 545
2 224 55 .5 54.5
3 224 55 .5 54.5
4 224 55 .554.5

B-3
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204-T-2 WHC-MR-0132

Waste Status Sum~ary of 204-T Tank-Capacity 55,u00 C'Oallons

Liquid Solids.
Qtr.- Type Total In In
Year Wse Vol. -Storage Storage Rem'arks

1-1960 224 54 .5 54.5
2 224 .54 .5 54.5
3 224 54 .5 54.5
4 224 54 .5 54.5

1-1961 ---..----

2 224 .52 2.5 54.51 6 Month Report
3 - -- -_ _4 224 52 54.5 6 Month.Report

1-1962 ---..----

2 224 54 -- 54 6 Month Report
3 -- Catest
4 224 52 2 50 j 6 Month Recport electrode reading.

1-1963 --- -- --- New2 224 52 2S0o Month Report electrode reading.
3 ---

4 224 52 2 50 6 Month Report

1-1964 ---.. --
2 224 52 2. 50. 6 Month Report
3 .....

4 224 52 2 So5 6 Month Report

1-1965 ---
2 224 52 8 44 6 Month Report
3 224 . 52 8 44
4 224 52 8 44

1-1966 224 52 8 44
2 224 52 8 44
3 224 52 8 44
4 - 224 52 8 44

1-1967 224 52 . 8 44
2 224 52 8 44
3 224 52 8 44
4 224 52 8 44

1-1968 224 52 8 44
2 224 51 7 44
3 224 51 7 44
4 224 51 7 44

1-1969 224 51 7 44
2 224 51 7 44
3 224 51 7 44
4 224. 51 7 .44

B3-35



RPP- 13300 Rev. I

204-T-3 WHC-MR-0132

Waste Status Sufmary of 204-T Tank-Capacity 55,000 Gallon~s

Liquid Solids
Qtr. - Type Total In In
Year Waste Vol. -Sorg Storagze Remarks

1-1970 224 51 7 44
2 224 51 7 443 224 Si 7 444 224 51 7 44

1-1971 224 51 7 442 224 51 7 44
3. 224 51 7 44
4 224 51 7 44

1-1972 2Z4 51 7* 44
2 224 51 7 44
3 224 51 7 44
4 224 51 7 44

1-1973 224 51 .7 44
2 224 50 6 443 224' 50 6 44
4 224 so 6 44

1-1974 224 so 6 44
2 224 50 6 44
3 224 so 6 44
4 224 50 6 44

1-1975 224. so 6 44
2 224 50 6 44
3 224 so 6 44
4 224 so 6 *44

1-1976 224 49 5 44 Removed from service 1 to 701-T.2 --- 44 0 44 Removed from service 5 to 101-T.3 --- 44 0 44' Inactive salt well ot jing.
4 -- 44 0 44

1-1977 --- 44 0 44 Salt well, pump
2 -- 44 0 44
3 --- 44 0 44 .Inactive current4 -- 44 0 44 Inactive current

B-3-
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204-T-4 WHC-MR-013.

Waste Status Summnary of 204-T Tank-Capacity 55,000 CallIons

Liquid Sol ids
Qtr.- Type Total in in
Year Waste Vol. Storage Storage Remarks

1-1978 -37 0 37 Prim. Stab.
New Solids Level
1-31-78

2-' 37 0 37
3- -37 0 37
4- -37 0. 37

1-1979 -37 0 37
2- -, 37 0 37
3- -37 0 37
4- -37 0 37
1-1980 -37 0 37 New Photo 3-18-80
2- -37 0 37
3- - 38 0 38

4- - 38 0 38

B- 37
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E-XECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of wvaste
transferred into double-shell tank 241 -AW-1 03. This review was conducted to support decisions
concerning disposition of the waste present in this tank. Tank 241-AW-103 presently contains
40,000 gallons of saltcake waste, 273,000 gallons of sludge, and 786,000 gallons of supernatant.

Tank 24l1-AV-1 03 entered service in 1980 and was first used to store double-shell slurry feed
(DSSF) from operation of the 242-A Evaporator, N-Reactor decontamination wastes, and
miscellaneous low-activity wastes from the Plutonium-Uranium Extraction (PUREX) Plant.
While the majority of these wastes were removed in 1983, the DSSF wvaste had precipitated
leaving a heel of saltcake waste in tank 241-AWV-103. The salteake wvaste phase contains
-72 i1Ci per gram transuranic elements, as well as -16,490 Ci of '"Cs and 1,235 Ci 9OSr.

Tank 241-AW-103 was then used from 1983 through 1988 to receive neutralized cladding
removal waste (NCRW) from the PLJREX Plant. The NCRW formed a sludge fraction that
deposited atop the saltcake waste in tank 241 -AW-103. The NCRW supernatant was
periodically transferred from tank 241 -ANW-1 03 to other double-shell tanks for dispositioning.
The NCRW sludge phase contains approximately 445 qCi per gram transuranic elements, as well
as 33,200 Ci of '7 Cs and 10,800 Ci of 9Sr.

In 2001, tank 241 -AW-1 03 received -2,975,000 liters (-786,000 gallons) of DSSF that had not
been concentrated to the sodium aluniinate saturation boundary. The "dilute" DSSF is a
supernatant stored atop of the NCRW sludge phase. The "dilute" DSSF waste supernatant phase
contains -1.6 tlCi per gram of the transuranic elements, as well as 35 1,000 Ci of 137CS *and
366 Ci of 59'Sr.

3
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LIST OF TERM~S

AISltCk 242-A Evaporator saltcake
BB[ Best-Basis Inventory
CWZr2 Zirconium cladding waste
DSSF double-shell slurry feed
FY fiscal year
HLW high-level waste
PUREX plutonium-uranium extraction
NCRW neutralized cladding removal waste
RHO Rockwell Hanford Operations
RMIS Record Management Information System
SACS Surveillance Analysis Computer System
TCSRC Tank Characterization and Safety Resource Center
TRU transuranie
TWINS Tank Waste Information Netwvork System

Units
Ci curies
11 feet
g grams
kgal kilogallons
kL kiloliters
m meters
mL milliliters
vj10 nanocuries
PCi microcuries
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1.0 INTRODUCTION

The origin of the waste in tank 241-A W-103 has been reviewed to provide information
for determining the disposition of this waste. Section 2.0 discusses the origin of waste
trans ferred into and removed from tank 241 -AW-I 03. Section 3.0 provides a description
of the different types of wastes that were generated at the Hanford Site chemical
processing plants and trans ferred to tank 24 1-AW- 103. Section 4.0 summarizes the
waste types that were transferred into tank 241 -AW-1 03.

2.0 WASTE TRANSFERS ASSOCIATED WITH TANK 241 -AV-1 03

This section provides a brief description of double-shell tank 241 -A W-1 03 and
summarizes waste transfers into and waste removal from this tank. In order to determine
the origins of the waste presently stored in tank 241 -AW-l 03, publicly available reports
for the Hanford Site and tank farm operating records were reviewed. Information
reviewed included the Hanford Site contractors' monthly reports, tank farm waste status
summary reports, waste transfer records, miscellaneous letters, and technical reports.
The waste transfer records are available only as photocopies from the Tank
Characterization and Safety Resource Center (TCSRC) located in 2750-E building.

2.1 DESCRIPTION OF TANK 241-AWV-103

Tank 241 -AW-I 03 is adouble-shell tank that was constructed from 1976 to 1980.
Double-shell tanks are constructed with a primary steel liner and an outer steel liner, both
inside a reinforced concrete shell and covered by a concrete reinforced dome. The
primary steel liner is separated from the outer steel liner by annulus, which is equipment
with leak detection capability. Tank 241 -A W-I03 is one of the six tanks in the 241 -AWv
Tank Farm, as shown in Figure 2. Tank 241-A W-103 has a maximum storage capacity
of 4,390,000 liters (1,160,000 gallons), a diameter of 22.9 ma (75.0 11), and an operating
depth of 10.7 m (35.2 fl). Figure I provides a plan view of tank 241 -AW-1 03. Tank
241-A W-103 is equipment with fifteen 4-inch diameter risers, four 12-inch diameter
risers, and three 24-inch diameter risers.

7
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Figure 1. Tank 241-AWV-103 Cross Section
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Figure 2. Aerial View of 241-AW Tank Farm
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2.2 WASTE TRANSFERS FOR TANK 241-AW-1 03

This section describes the waste types that were transferred into and removed from tank
241-A W-103 from August 1980 to February 2004. Documentation of the waste transfers
associated wvith tank 241-A W-103 is provided in Appendix A and Appendix B, along
with the cited references. Appendix A provides a tabular listing of waste transfers
associated with tank 241-AW-103. Appendix B provides a graphical representation of
the waste level in tank 241-AW-103 for the period of August 1980 through
February 2004. The waste level measurements for tank 241 -AV-1 03 are from the
Surveillance Analysis Computer System (SACS).

2.2.1 Double-Shell Slurry Feed Waste Receipt (October 1980 -November 1980)

Tank 241-AW-103 went into service on July 30, 1980. The tank contained
approximately 3.7 to 3.8-inches (9,711 Ito 10,004-gallons) of wvater following operability
testing.

Tank 241 -AW-1 03 first received waste in October 1980, consisting of double-shell slurry
feed (DSSF) waste from tanks 241-A-l01" and 241-AX-l1t 2 in October 1980
(R1HO 1980a and TO-230-042). Two additional transfers of DSSF waste from tank
241-AX-101 into tank 241-AW-103 occurred in November 1980 (RHO 1980b and
TO-230-1 00). Tank 241 -AWV-l03 contained approximately 348.8 inches
(958,758 gallons) of waste following these transfers (refer to Appendix B, Figure B-1).

The DSSF waste type that was transferred into tank 241-A W-1 03 originated from
miscellaneous, low-activity wvast e solutions (e.g., 100-N Reactor decontamination
solution, cell drainage from Plutonium-Uranium Extraction (PtJREX) Plant, B-Plant
cesium ion exchange waste and dilute DSSF) that had been processed in the

Tank 241-A-101 was placed in service in 1956 to receive high-level waste from the 202-A PLJREX Plant.
The tank continued to receive periodic trausfers of PUREX high-level waste (IlLNV) and organic Wash

waste through early 1968. In the second quarter of 1968. through March 1969, the 1ILW supernatant and
sludge in tank 24 I-A-101 was removed by sluicing (SD-NVN-TI-302, page 159). The tank then was used
to receive PlJREX 1ILNV and other miiscellaneous wastes from other singlc-shell tanks. The supernatant
was removed from the tank in fourth quarter of 1975 to allow for sluicing of the solids. Sluicing of the
solids from tank 24 1-A-I 01t was conducted from the fourth quarter or 1975 through March 1976
(SD-WM-TI-302. page 159). A heel of less than 3 inches of PLJREX IILV solids remained in tank
241-A-101 in April 1976 (ARII-LD-215B, page 26). Tank 241-A-101 was then used to receive DSSF
waste from the 242-A Evaporator.

2Tank 241-AX-101 was placed in service in 1965 and initially received PIJREX JILWV from tank
241-A-103, along with fission product processing waste from 221-B Plant. The tank continued to receive
periodic transfers of fission product processing waste from 22 1-B Plant and PIJREX organic wash waste
through the first quarter of 1969. The supernatant was removed in 1972 so the tank could receive
supernatant from washing PUREX IILNV sludges in tanks 241-A-103 and 241-A-104. AccumulatedHILW
sludge was removed from tank 241-AX-101 by sluicing from the third quarter of 1975 through
February 1976. An estimated 1200 gallons (-0.5 inches) of sludge remained in tank 24 1-AX-10 I after
sluicing was completed (SD-WMI-TI-302, page 175). Tank 24 1 AX-1I was then used to receive DSSF
a2ste from the 242-A Evaporator.

10
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242-A Evaporator for volume reduction as part of evaporator campaigns 80-8, 80-10, and
8 1-1 (RHO-SD-WM-PE-004, RI1O-SD-WVM-PE-006, and RHO-SD-WVM-PE-007).
These low-activity wvaste solutions were concentrated until the sodium a]umninate in the
solution was at or near saturation (letter 65950-83-728).

No additional waste was received into tank 241-A W-103 inl December 1980. The SACS
liquid level measurements for tank 241-W-103 (Appendix B. Figure B-i) sho'w a slight
downward trend (reduction of 0.2 inches) in the liquid volume for tank 241-AW-i03
during December 1980, indicating possible evaporation of water.

2.2.2 Miscellaneous PUREX Waste Receipt (January 1981)

In January 1981, approximately 10,313 gallons of waste from PUREX tank G-8,
9,350 gallons of wvaste from PUREX tank U-4, and 6,600 gallons of waste from PUREX
tank U-3 were transferred into tank 241i-AW-103 (RHIO 1982, DS-0 1068i1, DS-01 1581,
DS-0i238i, and DS-041582). Following these transfers, tank 241-AW-103 contained
approximately 355.25 inches (976,500 gallons) of vaste (refer to Appendix B,
Figure B-1).

PUREX tanks G-8 and R-8 collected organic solvent wash solutions
(RHO-SD-RE-PCP-006, page 24).. PIJREX tanks U-3 and U-4 collected a purge stream
from the acid fractionator, drainage from the 291 -A exhaust ventilation area,
miscellaneous laboratory sump wastes, and sump waste from the 206-A acid fractionator
building. These waste solutions are incidental waste that resulted from the reprocessing
of spent nuclear fuels at the PUREX Plant.

No additional waste was received into tank 241 -AW-1 03 from February 1981 through
March 1982.

2.2.3 Reactor Decontamination Waste Receipt (April 1982 -September 1982)

Waste solutions generated from decontamination of the 1 00-N Reactor were transported
to the 204-AR Railcar Unloading Facility and then transferred to various double-shell
tanks. Tank 24 1-AW- 103 received 1 00-N Reactor decontamination waste solutions in
April 1982 (18,700 gallons), May 1982 (102,775 gallons), and September 1982
(13,750 gallons) (RHO 1982).

The waste level in tank 241 -A W-I 03 was approximately 412.5 inches
(1,133,964 gallons) following these transfers (rcfcr to Appendix B, Figure B-i). No
further additions of waste to tank 241-A W-103 were made from October 1982 through
March 1983.
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2.2.4 Naste Transfer to Tank 241 -ANN-1 06 (Mlarch 1983)

In March 1983 (refer to Appendix B, Figure B-1), the waste contained in tank
241-AW-103 was transferred to tank 24 1-AW-1 06 for staging as feed at a later date to
the 242-A Evaporator (RHO-RE-SR-14-February 1983 and RHQ-RE-SR-14-
March 1983). The pump failed while transferring waste from tank 241 -AW-1 03 to tank
241-AW-106, leaving a heel of approximately 78 inches (-214,000 gallons) of
100-N Reactor decontamination and DSSF waste in tank 241-AW-103 (Tulberg 1983).
Aluminate solids were noted as being present in tank 241-AW-103 after removal of the
supernatant waste.

The next wvaste type to be stored in tank 241-AWV-103 was neutralized cladding removal
wvaste (NCRW) from the 202-A PLIREX Plant (see Section 3.1 for discussion of the
PUREX process). NCRW consisted of a solids fraction and a supernatant fraction
containing soluble fluoride. NCRW was known to formn insoluble solids when mixed
with high phosphate waste such as I100-N decontamination waste. Laboratory studies
were conducted with the waste heel in tank 241 -AW-1 03 and synthetic NCRW to
determine if solids would form upon mixing these two waste types (letter 65453-83-106).
These studies indicated that solids would not form from mixing the waste heel in tank
241-AW-103 with NCRW. Therefore, no attempt was made to remove the waste heel
from tank 241 -AW-1 03 prior to addition of NCRW.

Estimates of the solids contained in the waste tank 241-A W-103 were madc in 1987
(letter 65611-87-090). A 17-inch (-46,150-gallIons) layer of saltcake solids was
attributed to the DSSF waste that wvas stored in tank 241 -AW-I 03 from October 1980 -
March 1983. The estimated volume of saicake solids in tank 241 -A W-1 03 was
subsequently re-evaluated in 2001 based on analysis of tank core samples (see Tank
Waste Information Network System (TWINS), best-basis inventory (BBI) at
http://twins.pni.igov/(Iatalklatarnenti.htm . The revised estimate of the volume of saltcake
solids and interstitial liquid present in tank 241 -A W-1 03 is approximately 40,000 gallons
(-15 inches).

2.2.5 PU REX Pre-Sta rt-Up Waste (M~ay 1983 -September 1983)

The 202-A PUREX Plant had been idle from September 1972 through March 1983.
During this period, new double-shell tanks had been constructed in 241 -AW Tank Farm.
Waste transfer lines from the PUREX Plant were constructed to some of these
double-shell tanks. Operability testing of the waste transfer lines from the PUREX Plant
to the 241 -AW Tank Farm was conducted from April 14 to June 10, 1983
(RHO-SD-RE-OTR-009).

Approximately 1,925 gallons of waste were transferred from PUREX tank E-5 to tank
24 1-A W-1 03 on April 25, 1983, during operability testing of the waste transfer lines
(refer to Appendix B, Figure B-1). An additional -127,000 gallons of waste was
transferred from the PUREX Plant to tank 24 1-A W-103 as part of pre-opcrational testing
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activities. Tank 241-A W-103 contained a total of -342,700 gallons of waste following
the completion of the pre-operational testing activities at the PUREX Plant.

After completing the operability testing activities at the PUREX Plant, approximately
264,000 gallons of supernatant was transferred from tank 241I-A W-103 to tank
24 I-AW-1 05 (letter 65950-83-998PM), leaving approximately 89,000 gallons of waste in
tink 241 -AW- 103 (see Appendix A-I1).

2.2.6 NCRW Transfcrs (October 1983 - October 1994)

At the Hanford Site, the first step in reprocessing irradiated nuclear fuel elements
involved the chemical dissolution of the cladding that surrounded the uranium fuel
elements. The cladding was chemically dissolved in a chemical solution that minimized
the dissolution of the irradiated uranium fuel element and the fission products trapped in
the fuel element. The dissolved cladding material was separated using centrifuges from
the irradiated uranium fuel elements. The cladding solution was neutralized with a
caustic solution and then transferred to the Hanford Site tank system. The neutralized
cladding removal waste from dissolution of Zircaloy*' clad fuel elements was designated
as NCRW. Zircaloyo clad fuel elements were primarily processed in the 202-A PUREX
Plant at the Hanford Site. NCRW was collected in PUREX tank E-5 and then transferred
to underground storage tanks.

Tanks 241 -AWV-1 03 and 24 1 -AW-1 05 were then used to receive NCRW from
October 1983 through December 1988 (refer to Appendix B, Figures B- I through B-4).
Approximately 3.6 million gallons of NCRW was transferred to tank 24 1-ANVW-103 from
May 1983 through December 198 8. When tank 24 1-A W-103 was not receiving NCRW,
the NCRW solids were allowed to settle to the bottom of the tank and a clarified
supernatant layer formed. The supernatant was then periodically transferred from tank
241-A W-1 03 to other double-shell tanks, as listed in Table V.*

The dates that tanks 241-AWV-103 and 241 -AW-l 05 were used to receive NCRW are
listed in Table 2 (letters 6561 1-86-1 18 and 65611-87-090). Appendix A and Appendix B
provide a detailed listing of all waste transfers into tank 241-AW-103. The PUREX Plant
ceased operations in December 1988, followed by a clean-out campaign. However, no
waste from clean-out of PUREX was added to tank 24 1-A W- 103.

In December 1988, the total volume of waste in tank 24 1-AV-1 03 was approximately
1,117,000 gallons. Approximately 95,700 gallons of NCRW supernatant was transferred
to tank 24 1-A W-1 02 in December 1988 in preparation for processing through the
242-A Evaporator as campaign 89- 1. An additional 372,100 gallons of NCRW
supernatant were transferred in February and March 1989 in preparation for processing

3 Zircaloyo is a trademark of Teledyne Wab Chang. Albany, Oregon.

'Thc dates and volumes of supernatant transferred from tank 24 1 -AW-l 03 differ slightly than the values
presented in Appendix A-2. These differences are due to the source data used to prepare Appendix A-2
and Table 1.
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through the 242-A Evaporator as campaign 89-2 (see Appendix B, Figure B4). No
addition or removal of waste occurred from tank 241 -AW- 103 from December 1988
through September 1994 (refer to Appcndix B, Figures B-4 and B-5).

Table 1. Supernatant Transfers from Tank 241-ANV-1 03 to Other Double-Shell Tanks (2 Sheets)

Dates Receipt Tank (24 1-AM W103- waste level) _________________

September 25,1983 to 241-AW-105 263.8 Daily Operating Report Tank Farm
October 01, 1983(9.inhsPrcsngOeaos

-October 23, 1984 to 241-AW-10246. MSDcmnAceso#
October 25, 1984 (392.7 inches to 224.9 inches) D195024318, MP-100184, Dail),

Operating Report Tank Farm
Processing Operations, Monthly Waste
Generations Actuals - FY 1985
(TCSRC), and
Rl1O-SD-WM-PE-0 19,242-A
Evaporator / Crystallizer FY 1985
Campaign Run 85-1 Post Run
Document

November 01, 1984 to 241-AW-102 387 RMIS Document Accession #
November 04, 1984 (224.9 inches to 84.2 inches) D 195024243, RPT-1 10194, Daily

Operating Report Tank Farm
Processing Operations,
Monthly Waste Generations Actuals -
FY 1985 (TCSRC), and
RI[O-SD-WM-PE-0 19,
242-A Evaporator / Crystaiz~er
FY' 1985 Campaign Run 85-1 Post Run
Document

August 1985 241-AWV-102 56.7 Monthly Waste Generations Actuals -

________________FY 1985 (TCSRC

September 10, 1985 to 241-AW-102 411.6 RIIO-SD-WNI-PE-027, 242-A
October 2, 1985 (401.1 inches to 251.2 inches) Evaporator/ Crystalizer FY 1985

Campaign Ran 85-4 Post Run
Document.
RMIS Document Accession #
D 195023891, RPT-090185, Doily
Operating Report 'Tank Farm
Processing Operations, and RMIS
Document Accession # D195023869,
RPT.1 00185, Daily Operating Report

- Tank Farm Processing Oaerations
December 6, 1985 to 241-AW-102 153.2 R11O-SD-WNI-PE-026,
December 17, 1985 (250.0 inches to 194.3 inches) 242-A Evaporator /Crystaliz~er

FY' 1986 Campaign Run 86-1 Post Run
Document

March 20, 1986 to 241-AW-102 291.6 RIIO-SD-WNI-PE-029,
March 23, 1986 (347.5 inches to 24 1.5 inches) 242-A Evaporator / Crystallizer

FY' 1986 Campaign Run 86-3 Post Run
IDocument

14
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Table 1. Supernatant Transfers from Tank 241-A W-103 to Other Double-Shelf Tanks (2 Shects)

Dates Receipt Tank Volume Transferred (kgal) Reference
__________________ ______________ (24 1-A W-l 03 waste level) __________________

February 1[, 1987 to 241-AW-102 6312 WIIC-SD-WM-PE-035,
February 15, 1987 (394.3 inches to 164.8 inches) 242-A Evaporator/ Ciral

FY 1987 Campaign Run 87-2 Post Run
_________________ _____________Document

April 15, 1988 241-AW-102 275
________________ (318 inches to_2 18_inches) ___________________

May IS, 1988 241-AW-102 137
_____________________ ~~(218 inches to_168.2_inches) __________________

December 14, 1988 241-AW-102 95.7 WlHC-SD-WM-PE-037,
(406.4 inches to 371.6 inches) 242-A Evaporator FY 1989 Campaign

____________ __________________Run 89-1 Post Run Document

February 23, 1989 to 241-A W-102 372.1 WHC-SD-WM-PE-038,
March 14, 1989 (370.8 inches to 235.5 inches) 242-A Evaporator/ICrystallizer

FY 1989 Campaign Run 89-2 Post Run
___________________Document

October 1994 241-AP-107 132 W1 C-EP-0 182-78, page E-7,
(234.9 inches to 186.9 inches) W1 C-EP-0 182-79, page E-7, Internal

memorandum #7CF 10-42-094,
"242-A Evaporator Campaign 95-1
Waste Compatibility Assessment of
Tank 24 1-AW-103 and 241.-AW-1 04
Waste with Tank 24 1 -AP- 107 Waste,"
and WIIC-SD-WM-PE-055, page 2,
242-A Campaign 95-1 Post Run

_____________ __________________Document

Table 2. NCRW~ Fill Cyjcle for Tanks 241-A W-1 03 and 241-ANV-105S
Date NCRW Receiver Tank

May 1983 -September 1983 241l-AW-103
(Pre-PUREX Start-up)
October 1983 -Julyv4, 1984 24 1-A W-103
July 4, 1984 -January 9, 1985 241 -AW-105
January 9, 1985 -June 15, 1985 241-AW-103
June 15, 1985 -December 10, 1985 241-AW-105
December 10, 1985 -March 19, 1986 241-AW-103
March 19, 1986 -May 29, 1986 24 1-AW-1 05
May 29, 1986 -August 21, 1986 241-AW-103
July 1986 -July 1987 241-AW-105
August 2. 1987 -March 1988 241-AW-103
May 1988 -December 1988 241-AW-105
June 1988 -December 1988 241-AW-103

In October 1994, 132,000 gallons of NCRW supernatant was transferred from tank
241-A W-1 03 to tank 241I-AP-107 in preparation for processing in the 242-A Evaporator
as campaign 95-1 (refer to Appendix B, Figure 13-6). Following this transfer, tank
241 -AW-1 03 contained a total of approximately 514,000 gallons of waste, which was
comprised of 363,000 gallons of sludge and 15 1,000 gallons of supernatant
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(WI[C-EP-0182-79, page E-7). The sludge volume includes both the NCRW solids and
saltcake solids. No additional waste transfers involving tank 241 -AWV-I03 occurred from
November 1994 through February 2001 (refer to Appendix B, Figures B-6 through B-8).

It should be noted that PIJREX first cycle raffinate solution was transferred from PIJREX
tank F-16 to tanks 24 1-AZ-10l and 241 -AZ-1 02 from May 1983 through
December 1988. Tanks 241-AW-103 and 241-AW-105 did not receive any PUREX first
cycle raffinate waste.

2.2.7 Double-Shell Slurry Feed Transfer (March 2001)

The U.S. Department of Energy Office of River Protection authorized the storage of
DSSF in tank 241 -AW-1 03 "... in order to gain efficiencies in tank space" (letter
0005728/00-PRD-068). On March 31,2001, approximately 593,000 gallons of DSSF
solution was transferred from tank 241-AW-106 into tank 241-AWV-103 (refer to
Appendix 13, Figure B3-8). The DSSF solution that was stored in tank 241-A W-1065

originated from 242-A Evaporator campaign 01-01 (FINF-8588, and letters FH-O0102477
and CL3120-01-029). The DSSF produced from evaporator campaign 01-01 was not
concentrated to the saturation boundary for sodium aluminate and, therefore, is unlikely
to precipitate salts during storage. See Section 3.2 for further discussion on operation of
the 242-A Evaporator. No additional waste has been added to tank 241 -AW-t0l since
March 2001.

2.2.8 Composition of Waste Stored In Tank 241-AW-103

The Hanford Site prepares a BBI to estimate the composition of the wastes stored in all
177 Hanford Site underground storage tanks. The 13131 effort involves developing and
maintaining waste tank inventories comprising 25 chemical and 46 radionuclide
components in the 177 Hanford Site underground storage tanks. Waste sample analyses,
process knowvledge, and waste templates are used to create the 1313s. These 1313s provide
waste composition data necessary as part of the River Protection Project (RPP) process
flowsheet modeling work, safety analyses, risk assessments, and system design for
retrieval, treatment, and disposal operations. Development and maintenance of the BBI
is an on-going effort, with the current 1313s, available electronically through TWINS,
http:/twins.nnl .gov/clata/datanicnu.htm .

Table 3 provides the 1313s for the major f ission products and transuranic elements
contained in each of the waste phases in tank 241 -AW-I 03 as of April 1, 2004. The
volume and density of each waste phase present in tank 241 -A W-103 are provided in

5Tank 241-AIV-106 was placed in service in the third quarter of 1980 and received dilute coniplexed waste
from tank 24 1-A- 106. in 1983, the d ilute compkexed waste was transferred from tank 24 1-AV- 106 to
tank 241-AWV-102 for feed to the 242-A Evaporator. Tank 241l-AWV-106 then received supernatant from
tank 24 1-AW-105 in 1983 that was subsequently transferred to tank 241-AW-102 for feed to the
242-A Evaporator. B~eginning in April 1985. tank 241-AW-106 received DSSF from the
242-A Evaporator (RIIO-SD-WN1-PE-027). The DSSF received in tank 241-ANV-106 is then transferred
to other double-shell tanks for storage.

16
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Table 4. The following information was used in preparing the BBI for tank
241-AW-103:

" Process knowledge for supernatant liquid waste transferred to tank 241 -AW-1 03
(supernatant from tank 241-A W-106 from 242-A Evaporator campaign 01 -01);

" Tank 241-AW-103 statistical means based on the 1997 core segment analytical
results (cores 193 and 194);

" Tank 241 -A W-103 statistical means based on the 1999 core segment and
composite analytical results (cores 265 and 267);

" Zirconium estimates derived from fuel fabrication and PUREX processing records
(HNF-SD-WM-TI-740); and

" Best Basis Inventory waste templates for AlSltCk solids, AlShtCk liquid, and
CWZr2 sludge (RPP-8847).

For calculating the BB I for tank 241 -AW- 103, the mean concentrations for 1999 core
segment data were preferred, where available. Data from the 1997 core-sampling event
were second in the data hierarchy, followed by the 1999 core composite data. Templates
were used for constituents belowv the detection limits for sample data or constituents not
measured in the solids. Templates are based on sampling data from tanks that contain the
same waste type as tank 241-AW-103, supplemented with Revision 5 of the Hanford
Defined Waste (HDIV) model data (RPP- 19822). The CWZr2 sludge, AISUtCk liquid
and AISItCk solids templates were used to estimate inventories in tank 241-AW-103.
The CWZr2 sludge template represents the NCRW from the PUREX Plant. The AISltCk
(Salt Cake) liquid and AISltCk solids templates represent the residual inventory of DSSF
waste that was transferred in to tank 241-ANV-103 in 1980 (see Section 2.2.1). The mean
concentrations from the 1999 core segment number 10 along with templates were used to
prepare the BBI estimate for the saltcake liquid and solids phases reported in Table 3. A
more detailed description of template data and how they are applied is found in
RPP-8847.

The sum of the transuranic elements concentrations contained in the NCRW sludge phase
is -445 TlCi per gram. The sum of the transuranic elements concentrations contained in
the DSSF phase (i.e., Salt Cake (Liquid) + Salt Cake (Solids)) is -72 7j1i per gram. The
supernatant waste phase contains -1.6 riCi per gram of the transuranic elements.
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Table 3. Best Basis Inventory for Tank 241-A W- 03 as of April 1, 2004
Analyte W'.aste Phase Inventory (C0) Basis Concentration (IiCi/g)

'Sr Salt Cake (Liquids) 3-58E+01 TS 6.86E-01
"Sr Salt Cake (Solids) 1 .20E+03 S 7.06E3+00
'Sr Sludge _ 1.08E-*04 S 7.06E400
9'Sr -Supernatant 3.66E+02 E 9.93E-02

9urTotal 1 24E+04 SOETS ___________

I9 Tc Salt Cae(Lquids) 9.50E3+00 TS 1.82E3-01
'"Tc Salt Cake (Solids) 4.45E+00 S 2.6 1 E-02
"Tc Sludge 4.0013+01 5 2.61 E-02

___________an 2.50E+02 E 6.78E3-02

"Tc Total 3.04E3+02 S/ErrS ___________

137CS Salt Cake (Liquids) 1,28E3+04 TS 2.45E+02

_________ Salt Cake (Solids) 3.69E+03 S 2.17E3+01
137CS Sludge 3.32E+04 S 2.17E3+01

17SSupernatant 3.511E+05 E 9.52E3401
13 7Cs Total 4.0 1 E+05 SfEITS

37P Salt Cake (Liquids) 1.79E3-03 TS 3.42E3-05
27P Salt Cake (Solids) 1.31E3-01 TE 7.23E3-04

Z3 pSludee 7.04E3-03 TE 5.20E3-06
27pSupernatant 4.48E+00 E III1E-03
Z3NTotal 4.62E3+00 EITS/TE

13'Pu Sat ake (iqids) 1.79E-04 TE 3.42E-06
23SPU Salt Cake (Solids) 1.5 1 E-0 I C 7.98E3-04
231Pu Sludge 3.76E3+01 C 2.50E3-02
136PU Supernatant <1.53E-.01 E3 4.16E-05
,PU Total 3.79E3401 EJC/TE ___________

2J9PU Salt Cake (Liquids) 4.36E3-03 T13 8.34 E-05
,-'PU Salt Cake (Solids) 3.66E+00 C 1.9413-02
230Pu Sludge 3.79E+02 C 2.52E3-01
2j'Pu Supernatant <532E3-01 13 1 AE-04
"Pu Total 3.84E+02 E/~tTE ___________

_________ Salt Cake (Liquids) 1.0O1E-03 TE 19E0
141P SltCa olids) 8.49E-0l C 4.5013_______03 _

2 "'Pu Sludge 1.07E3+02 C 7.09E_______02 _

24"PU Sueraant <1.22E-01 E 33E0
2"'Pu Total ,1.08E3+02 ME/C

2.4'Am Salt Cake (Liquids) 1.0 11E-01I TS 1.94E_______03 _

2 4 
'Am Salt Cake (Solids) ____ 9E____01 _ ______ 6.84______E___02 __

24 
'Am Sludg_1.46_02_ 9.71 E-02

1
41AM Supernatant <4___67E-01___ E_____ 1.27E3-04

2 4
'Am Total 1.6_________ E___02___E__________

Notcs: S - Sample-based
M - Model-based
C - Calculated
E3- Engineering assessment-based
TE - Based on an IIDWV mode~engineering-based waste template
TS - Based on a sample-based waste template
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Table 4. Volume and Density of 241 -AV-1 03 Waste Ph ases
Waste Phase Origin Volume (L Denst gmL)

Supernatant DSSF from 2,975 1.24
242-A Evaporator
campaign 01-01. See

_______________Section 22.7 ______

Saltcake Liquid DSSF from 36 1.45
242-A Evaporator campaigns
80-08, 80-10, and 8 1-1. See
Sections 2.2.2 and 2.2.4 _______

Saltcake Solids DSSF from 115 1.69
242-A Evaporator campaigns
80-08, 80-10, and 81I-1. See

________________Sections 2.2.2 and 2.2.4 ______ _______

Sludge NCRW sludge. See 1,033 1.47
Section 2.2.6. ______ _______

3.0 WVASTE GENERATED AT CHEMICAL PROCESSING PLANTS

There wvere numerous irradiated nuclear fuel reprocessing, research and development,
plutonium processing, and waste management activities conducted at the Hanford Site
starting in 1944. These irradiated nuclear fuel reprocessing, rescarch and development,
plutonium processing, and waste management activities conducted in the processing
plants arc discussed further in DQEJRL-97-02, National Register offfistoric Places
Mu lt iple Property Document Form - Historic, Archaeological and Traditional C'ultural
Properties of the h1anford Site, Washington Febrzuary 1997 and DOEIRL-97-1 047,
h1anford Site Historic District Jistory of the Pluton ium Production Facilities 1943 -
1990.

It has been established in Section 2.0 that neutraliz 'ed DSSF from the 242-A Evaporator,
1 00-N Reactor decontamination waste, cladding removal waste (NCRW), and
miscellaneous wastes from the 202-A PUREX Plant wvere transferred into tank
241-AWV-103. The following sections provide a discussion of the processed that
generated thesc waste types.

3.1 PUREX PLANT

The PUREX Plant processed irradiated nuclear fuels using a continuous solvent
extraction process to separate uranium and plutonium from waste products. The
202-A PUREX Plant was constructed from April 1953 through April 1955. Following
non-radioactive commissioning tests in 1955, the PLIREX plant was operated from
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January 1956 through September 1972 and then from October 1983 to December 1988 to
reprocess irradiated nuclear fuels (PPD-493-9-DEL and WIIC-MR-0437). A brief,
stabilization run was conducted in 1990 and then the facility was sh utdown (letter
9305270).

3.1.1 Coating Dissolution

The first step in the processing of irradiated nuclear fuels is to dissolve the coating or
cladding that encases the fuel. The PUREX Plant processed both aluminum coated and
zirconium clad irradiated nuclear fuels. For the aluminum coated fuel, the fuel coating
was dissolved in sodium hydroxide - sodium nitrate solution. The coating removal waste
(designated as CW) was inherently alkaline and did not require neutralization before
transfer to underground storage tanks. Tank 241-AW-103 did not receive any coating
removal waste from dissolution of aluminum clad fuel.

The zirconium clad fuel, Zircaloyo (98.5% zirconium and 1.5% tin), was dissolved in a
solution of ammonium fluoride and ammonium nitrate. Thc amimonium fluoride I
amimonium nitrate solution also attacked the uranium fuel, and a small amount of the
uranium, transuranic elements, and other fission products were also dissolved in the
process. Most of the uranium and transuranic elements that were dissolved during the
coating dissolution were present as fluoride solids.

The cladding dissolution solution and entrained solids were removed from the dissolver
by jetting to PUREX tank E-3. The uranium fuel in the dissolver was rinsed with water
and the rinse water combined with the cladding waste. The cladding waste was then
processed through the E Cell centrifuge, where the solution is separated from the uranium
and transuranic fluoride solids and transferred to PUREX tank E-5. The uranium and
transuranic fluoride solids remained in the centrifuge bowl and were metathesized to
hydroxide precipitates by addition potassium hydroxide. The metathesis solution was
separated from the uranium and plutonium hydroxide precipitates by centrifugation and
washing. The metathesis and wash solutions were also collected in PUREX tank E-5.
The cladding and metathesis wastes, plus wash solutions that were collected in PUREX
Plant tank E-5 were neutralized with sodium hydroxide, and the slurry was transferred to
the tank farms to allowv solids in the waste to precipitate as sludge. The zirconium
cladding waste was designated as NCRW.(PFD-T-200-00002).

3.1.2 Solvent Extraction

After dissolving the coating / cladding on the irradiated nuclear fuel, the uranium fuel
elements wvere then dissolved. The dissolved fuel elements are then processed through a
solvent extraction system that used tri-butyl phosphate solvent in a normal paraffin
hydrocarbon diluent. The fission products and impurities were separated in a nitric acid
solution from the uranium and plutonium in the PUREX solvent extraction process. The
nitric acid solution containing the fission products and impurities was evaporated to
volatilize nitric acid for recovery and re-use in the PUREX Plant (RI 10-MA-i 16,
page 4-162).
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The concentrated, acidic fission product solution was neutralized by the addition of
sodium hydroxide solution in PUREX tank F-I 6. The neutralized waste was transferred
from PUREX tank F-t16 to underground storage tanks in the 200 East Area tank farms.
The waste formed supernatant and sludge layers within the tanks. Most of the
supernatant, knowvn as PLJREX supernatant neutralized (PSN) was eventually processed
in the 221-B Plant to remove cesium. Some of the PUREX waste sludges were sluiced
from single-shell tanks, acidified (waste known as PUREX Acidified Sludge [PAS]), and
transferred to 22 1-B3 Plant to remove strontium.

The plutonium solutions generated at the PUREX Plant were transferred to the
234-5Z building (Z-Plant) for further processing. Uranium solutions were transferred to
the 224-U building (U0 3 Plant) for conversion to an oxide and transfer to offsite facilities
for re-use in the fabrication of nuclear fuel.

3.1.3 Miscellaneous Plant Waste Solutions

During the solvent extraction process conducted at the PUREX Plant, the organic
solvents were wvashed to remove organic degradation products that would interfere with
the process. The waste from washing the organic solvents, known as organic wvash waste
(OWW), was collected in PUREX Plant tanks G-8 and R-8 before transfer to the
underground storage tanks.

Miscellaneous low, radioactivity wastes from the 29 1-A exhaust ventilation wvere also
collected in PUREX Plant tank U-3 (RHO-MA-I 16, page 4-167). Tanks U-3 and U-4
also collected miscellaneous laboratory sump wastes and sump waste from the
206-A acid fractionator building (RHO-MA-I 16, page 4-167). Miscellaneous low,
radioactivity wastes from the cell sumps wvere collected in PUREX Plant tank F-! 8.
Sodium nitrite and sodium hydroxide were the miscellaneous low, radioactivity waste
streams collected in tanks U-3, U-4, and F-1 8 to meet corrosion inhibitor requirements
and then transferred to the underground storage tanks.

3.2 242-A EVAPORATOR

The 242-A Evaporator was constructed in the 200 East Area of the Hanford Site from
1974 through )l977. The 242-A Evaporator is the fourth tank waste evaporation unit
constructed at the Hanford Site and is similar in design to the 242-S Evaporator. The
242-A Evaporator began operation in 1977 and processed intermittent batches of wastes
through 1989. The evaporator was shutdowvn from late 1989 through early 1994 for
upgrades.

The 242-A Evaporator process employs a conventional forced-circulation, vacuum
evaporation system to concentrate radioactive waste solutions. The main process
components of the evaporator-crystallizer system are the re-boiler, vapor-liquid separator,
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recirculation pump, condensers, vacuum system, condensate collection tank, and ion
exchange column (no longer in service).

Waste from tank 241-ANV-1 026 is pumped into the evaporator recirculation line on the
upstream side of the re-boiler at a rate to maintain a constant specific gravity in the
concentrated waste. As the feed enters the recirculation line, it blends with the main
process slurry streamn which flows to the re-boiler. In the re-boiler, the mixture is heated
slightly to a temperature normally between 130 *F and 170 *F by steam that is flowing
through the re-boiler shell. The steam and waste do not come into direct contact. The
heated slurry is discharged from the re-boiler to the vapor-liquid separator. A fraction of
the water in the waste flashes to steam in the vapor-liquid separator and is drawn through
the wvire mesh de-entrainer pads into the vapor line leading to the condensers. The steam
derived from the waste is condensed to water and discharged to the 200 East Area
Effluent Treatment Facility. As evaporation takes place in the vapor-liquid separator
vessel, the waste is concentrated. Waste flows from the vapor-liquid separator vessel to
the recirculation pump suction via a drop-out leg. The recirculation pump discharges the
slurry back to the re-boiler.

The process continues until the wvaste reaches the desired concentration point. At which
point, a small fraction of the concentrated waste is wvithdrawn from the upper
recirculation line and is pumped by the slurry pump to an underground storage tank.
Prior operation of the 242-A Evaporator (1977 - 1985) was conducted to achieve super-
saturation of the waste in the vapor-liquid separator vessel, wvhich creates new salt crystal
nuclei and promotes growth of existing crystals in the slurry liquor. Typically, waste was
concentrated to the saturation boundary for sodium aluminate and the resulting slurry
discharged from the evaporator was designated as DSSF. Waste concentrated beyond the
saturation boundary for sodium aluminate is designated as double-shell slurry (DSS) wvith
only one batch of this waste type having been made to date, which is presently stored in
tank 241-AN-103. Production of DSSF and DSS were conducted to minimize the
volume of wastes stored in the double-shell tanks. However, this practice was not
continued when thc evaporator re-started operations in 1994 because of concerns wvith
retention of gases in the DSSF and DSS wastes.

6 Tank 24 1-A- 102 was used as the evaporator feed tank from 1977 through 1980.
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Figure 3. 242-A Evaporator

3.3 100-N REACTOR DECONTAMINATION WASTE

This section provides only a general description of the 100-N Reactor. For further details
in the 1 00-N Reactor, see DOE/RL-97- 1047.

The 1 00-N Reactor is one of the nine graphite core reactor that were constructed at the
Hanford Site from 1943 through 1963. The 1 00-N Reactor was completed in 1963 and
operated until 1986. Purified water was re-circulated through the reactor core in a
closed-loop cooling system. The 100-N Reactor also generated steam which was
transferred to a commercial facility for the production of electricity.

Periodic maintenance was conducted on the radioactively contaminated components of
the reactor. The radioactively contaminated components of the reactor were first
decontaminated prior to maintenance activities. The 1 00-N Reactor decontamination
wastes have been described as a 4 percent tn-sodium phosphate (Na 3PO4) and 2 percent
sodium sulfate (Na2 SO4 ) solution (letter 65413-79-174). However, other
decontamination chemicals are likely to have been used. Analyses of the 1 00-N Reactor
decontamination solutions were not located.

The spent decontamination solutions were transported from the 100-N Reactor area via
railcar to the 200 Area tank farms for storage in the underground tanks. Prior to 1980,
the 100-N Reactor decontamination wastes were unloaded to tanks at the 204-S facility
(see Figure 4) located in the 200 West Area and then transferred to singzle-shell tanks.
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Beginning in 1980, the 100-N Reactor decontamination wastes were received In the
204-AR Railcar Unloading facility (see Figure 5) located in the 200-E Area of thc
Hanford Site and then transferred to various double-shell tanks.

Fi ure 4. 204-S Tanker Car Unloadin Facilit

Figure 5. 204-AR Railcar Unloading Facilit,.
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4.0 SUMMARY

Tank 241 -AW- 103 received DSSF wvaste in 1980, reactor decontamination wastes in
1982, and miscellaneous lowv activity wastes from the PUREX Plant in 1981 - 1983.
NThile the majority of these wastes were removed in 1983, the DSSF waste had
precipitated leaving a heel of approximately 151,000 liters (-30,400 gallons or
11.4 inches of waste) of saltcake waste in tank 241 -AW-1 03. The saltcake waste phase
contains -72 rjCi/gram transuranic elements, as well -16,490 Ci of"7 Cs and 1,235 Ci
90Sr.

Tank 24 1-AW- 103 was then used from 1983 through 1988 to receive neutralized
cladding removal waste (NCRWV) from the PUREX Plant. The NCRW formed a sludge
fraction that deposited atop the saltcake waste in tank 241-AW-103. The NCRW
supernatant was periodically transferred from tank 241 -AW-1 03 to other double-shell
tanks for dispositioning. Approximately 1,033,000 liters (-272,900 gallons) of NCRW
sludge are present in tank 241-AW-103. ThcNCRW sludge phase contains
approximately 445 ilCi per gram transuranic elements, as wvell as 33,200 Ci Of 117CS and
10,800 Ci of 9Sr.

In 2001, tank 241-A W-1 03 received -2,975,000 liters (-786,000 gallons) of DSSF that
had not been concentrated to the sodium aluminate saturation boundary. The "dilute'
DSSF is stored atop of the NCRNV sludge phase. The "dilute" DSSF waste phase
contains -1.6 iCi per gram of the transuranic elements, as well as 35 1,000 Ci of ""Cs
and 366 Ci of "Sr.

25



RPP-22404 Rev. 0

5.0 REFERENCES

0005728/00-PRD-068, 2000, "Configuration Control of Waste Feed Delivery Tank
Contents," (letter from H. L Boston to M. P. DeLozier, CH2M HILL,
October 23), U. S. Department of Energy Office of River Protection, Richland,
Washington. (RMIS Accession #D8472069)

65413-79-174, 1979, "Chemical Research on Customer Wastes Containing Phosphates,"
(letter from I-I. J. Eding to F. M. Jungfleisch, October 29), Rockwell Hanford
Operations, Richland, Washington. (RMIS TFIC Accession # D1950 15061)

65453-83-106, 1983, "Mixing of Wastes: 103AW and Synthetic Dccladding Waste."
(internal letter from M. T. Jansky to D. M. Tulberg, April 11), Rockwell Hanford
Operations, Richland, Washington. (RMIS TFIC Accession #D1962 10663)

65611-86-118, 1986, "Sludge Height in Tanks 103-AW and 105-AW," (internal letter
from JI A. Unruh to D. E McKenncy, July 7), Rockwvell Hanford Operations,
Richland, Washington. (RMIS TFIC Accession #D 1930151 84)

6561 1-87-090, 1987, "Tanks 241-AW-103 and 241-AW-105 Sludge Heights and Sludge
Generation Rates," (internal letter from A. C. Coroneos to D. E. McKenney,
May 18), Rockwell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession #iD193015187)

65950-83-728, 1983, 242A Evaporator Throughput, (letter from M. C. Teats to
R. A. Zinsli, January 17), Rockwell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession # D1962 10079)

65950-83-998PM, 1983, "Process Memo Transfer from AW1 03 to AWIO5," (letter from
N. L Pontious to Distribution, no date), Rockwell Hanford Operations, Richland,
Washington. (RMIS-TFIC Accession #D196216796)

7CFIO0-42-094, 1994, "242-A Evaporator Campaign 95-1 Waste Compatibility
Assessment of Tank 241 -AW- 103 and 241 -AW-1 04 Waste with Tank
241 -AP-1 07 Waste," (internal memorandum from R. A. Dodd to W. E. Ross,
October 19), WVestinghouse Hanford Company, Richland, Washington. (TCSRC)

9305270, 1992, 'Termination of the Plutonium-Uranium Extraction (PUREX) Plant and
Guidance to Proceed with Shutdown Planning and Terminal Cleanout Activities,,"
(letter from W. W. Bixby, U. S. Department of Energy Deputy Assistant
Secretary for Facility Transition and Management to J. D. Wagoner, Manager
DOE Richland Field Office, December 21), U.S. Department of Energy,
Washington, D.C.

26



RPP-22404 fleXv. 0

ARH-LD-215 B, 1976, Atlantic Riclhfield hanford Company Mfonthly Report Mfarch 1976,
Atlantic Richfield Hanford Company, Richland, Washington.

CL3120-Ol-029, 2001, "Updated WVaste Compatibility Assessment of Tank 241-A W-106
Waste with Tank 24 1-AW-1 03 Waste," (letter ftrm J. A. Lechelt to R. J1. B rownm,
March 28), CH2M HILL Hanford Group, Inc., Richland, Washington.

DOE/RL-97-02, 1997, National Register of 1historic Places Multiple Property Document
Form - Hlistoric, Archaeological and Traditional Cultural Properties of the
H1anford Site, Washington Februtary 1997, Rev. 0, available at
bttp://%vvvw.hanford.-Lzovcloc/culrcs/mpd/toc.htm, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOEIRL.-97-1 047, 2002, H1anford Site hfistoric District H1istory of the Plutonium
Production Facilities 1943 - 1990, Battelle Press, Columbus, Ohio.

DS-0 106 81, 198 1, Transficrfrom G-8/R-8 (P UREA) G-8 to TK- I03-AJIV,
Rockwell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession # D 196193 198)

DS-0I 1581, 1981, Transfcrfrom PUREXU-4 to A;J03, Rockwell Hanford Operations,
Richland, WVashington. (RMIS TFIC Accession # D196193193)

DS-012381, 1981, Transfcrfrom PUREXU-3 to AIW103, Rockwell Hanford Operations,
Richland, Washington. (RMIS TFIC Accession # D96193 196)

DS-041582, 1982, Transferfron:204AR toA W103, Rockwell Hanford Operations,
Richland, Washington. (RMIS TFIC Accession # D19619771 1)

F1 1-0 102477, 200 1, "Transmittal of 45-Day Post Campaign Report for the
242-A Evaporator Campaign 2001 -01," (letter from E. S. Aromi, WVaste
Management Project to H1. E. Bilson, U. S. Department of Energy, May 7),
Fluor Hanford, Richland, Washington. (RMIS Accession #13S691 108)

HNF-8588, 2001, 242-A Evaporator Campaign 01-01 Post Run Report, Rev. OA,
Fluor Hanford, Richland, Washington.

HNF-SD-WM-TI-740, 1999, Standard Inventories of Chemicals and Radionuclides in
h1anford Sire Tank Waste. Rev. OC, Lockheed Martin Hanford Corporation,
Richland, Washington.

PFD-T-200-00002, 1983, 1983, Zirfiex Dccladding Sludge Flowsheet - Reverse Strike,
Rockwvell Hanford Operations, Richland, Washington.
(RMIS Accession #D 197178128)

27



RIFP-22404 Rev. 0

PPD-493-9-DEL, 1972, RI. Monthly Status and Production Report - Septemiber 1972,
U.S. Atomic Energy Commission, Richland Operations Office, Richland,
Washington.

RHO, 1980a, Total Waste, Rockwell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession # D194043901),

RHO, 1980b,, Total JMastc Worksheet, Rockwell Hanford Operations, Richland,
Washington. (RMIS TFIC Accession f/ D 194043902)

RHO, 1982, Generated Waste & Evaporators from 1/01/1981 thru 11/01/1982,
Rockwvell Hanford Operations, Richland, Washington.
(RMIS TEIC Accession # D196 193700)

RHO-MA-I 16, 1982, P UREX Tchnical Manual, Rockwell Hanford Operations,
Richland, Washington.

RHO-RE-SR-1 4-February 1983, 1983, Waste Status Summary February 1983,
Rockwell Hanford Operations, Richland, Washington.

RIIO-RE-SR- 14-March 1983, 1983, Waste Status Summnary March 1983,
Rockwell Hanford Operations, Richland, Washington.

RHO-SD-RE-OTR-009, 1983, Operability Test Results (0 TR) for Project B-281
Equipment, PUREXto 241-A IV Tank Fain Process Lines and Jumipers,
Rockwvell Hanford Operations, Richland, Washington.
(RMIS Accession # 293-007897)

RHO-SD-RE-PCP-006, 1983, Tank Farms Process Control Plan -PUREX Waste,
Rev. B-0, Rockwell Hanford Operations, Richland, Washington.
(RMIS Accession # 293-0 10990)

RHO-SD-WM-PE-004, 1982, 242-A Evaporator Camipaign 80-8 Post Run Document,
Rockwell Hanford Operations, Richland, Washington.

RHO-SD-WM-PE-006, 1982,242-A Evaporator Campaign 80-10 Post Run Letter,
Rockwvell Hanford Operations, Richland, Washington.

RHO-SD-NVM-PE-007, 1982,242-A Evaporator Camipaign 81-1 Post Run Letter,
Rockwell Hanford Operations, Richland, Washington.

RHO-SD-WM-PE-0 19, 1985,242-A Etiaporatorl/Crystallizer FY 1985 Campaign Run
85-1 Post Run Documient, Rockwell Hanford Operations, Richland, Washington.

RHO-SD-WVM-PE-026, 1986, 242-A Evaporator / Oystallizer FY 1986 Campaign Run
86-1 Post Run Documient, Rockwell H1anford Operations, Richland, Washington.

28



RPP-22404 Rev. 0

RHO-SD-WVM-PE-027, 1985, 242-A Evaporator! Crystallizer FY 1985 camnpaign Rutz
85-4 Post Run Document, Rockwell Hanford Operations, Richland, Washington.

RHO-SD-WM-PE-029, 1986,242-A Evaporator / Crystallizer FY 1986 Campaign Run
86-3 Post Run Docunient, Rockwell Hanford Opcrations, Richland, Washington.

RPP-8 847, 2004, Best-Basis Inventory Template Compositions of Common Tank Maste
Layers, Rev. 1, CH2M HILL Hanford Group, Inc., Richland, Washington.

RPP-19822, 2004, H1anford Defined Waste Model -Revision 5, Rev. 0, CH2M HILL
Hanford Group, Inc., Richland, Washington.

RPT-090185, 1985, Daily Operating Report Tank Farm Processing Operations,
Rockwell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession II D195023891)

RPT-1001 184, 1984, Daily Operating Report Tank Farm Processing Operations,
Rockwell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession #1 D1950243 18)

RPT-100185, 1985, Daily Operating Report Tank Farmn Processing Operations,
Rockwvell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession # D195023869)

RPT-110l 184, 1984, Daily Operating Report Tank Farm Processing Operations,
Rockwvell Hanford Operations, Richland, Washington.
(RMIS TFIC Accession II D195024243)

SD-WVM-TI-302, 1987, 1la'rford Waste Tank Sluicing hfistory, Westinghouse Hanford
Company, Richland, Washington.

TO-230-042, 1980, Data Slieet Waste Tank Transfer General Process Steps,
Rockwell Hanford Operations, Richland, Washington. (TCSRC)

TO-23 0-1 00, 1980, Data Shzeet Waste Tank Transfer General Process Steps,
Rockwvell Hanford Operations, Richland, Washington.
(RMIS Accession # 293-005946)

Tulberg, D. M., 1983, "Tank 103 AW Heel Compatibility with Decladding Slurry,"
(internal letter to R. D. Wojtasek, no date), Rockwell Hanford Operations,
Richland, Washington. (RMIS TEIC Accession #D196210703)

WHC-EP-0 182-78, 1994, Waste Tank Sumimary Report for Month Ending September 30.
1994, Westinghouse Hanford Company, Richland, Washington.

10



RPP-22404 Rev. 0

WHC-EP-O1 82-79, 1994, Waste Tank Sumniwy, Report for Moanth Endling October 31,
1994, Westinghouse Hanford Company, Richland, Washington.

NVHC-MR-0437, 1993,4A Brief his tory of ihiePUR EX and UO., Facilities,
Westinghouse Hanford Company, Richland, Washington.
(RMIS Accession #D197257448)

WIIC-SD-WM-PE-035, 1987, 242-A Evaporatfor / Crystallizer FY 1987 Campaign Run
87-2 Post Run Document, Westinghouse Hanford Company, Richland,
Washington.

WHC-SD-WM-PE-037, 1989,242-A Evaporator FY' 1989 Canmpaign Run 89-1 Post Run
Document, Westinghouse Hanford Company, Richland, Washington.

WH[C-SD-WVM-PE-038, 1989,242-A Evaporatorl /Cystallizer FlY 1989 Campaign Run
89-2 Post Run Document, Westinghouse Hanford Company, Richland,
Washington.

WH-C-SD-WM-PE-055, 1994,242-A Campaign 95-12 Post Run Document,
Westinghouse Hanford Company, Richland, Washington.

30



RPP-22404 Rev. 0

APPENDIX A

TANK 241-MV-Im 03 WASTE TRANSFER RECORDS
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A.1 WVASTE TRANSFER RECORDS FOR AUGUST 1980- DECEMIBER 1984

Tank 241 -AW- 0 waste transfer records for August 1980 through December 1984 are
listed in the daily operating reports for the Tank Farms as wvell as individual waste
transfer datasheets. Appendix A-I provides a summary of the tank 241-A W-1 03 waste
transfers listed in Tank Farm daily operating reports and waste transfer datasheets.

A.2 WVASTE TRANSFER RECORDS FOR JANUARY 1985 - FEBRUARY 2004

Tank 241-A W-103 waste transfers that occurred after January 1, 1985 are listed in the
TWINS database at the following web addresses:

e January 1, 1985 to December 2000:

http://t'wins.pni.szov/data~icdc3s.cxc?table=tcd.dbo.trainsfers dcnorm&tyVc=tablc

&whcrel ~vastc site id+%3D+%2724 1-AW-l 03%27

* January 1, 2001 through the January 2004:

fit tp://twins.pnl..Rov/(Iataihcdce3s.cxc?tablc=tcd .dh~o.v TXFR franSfcrs&tvP-c-tab1
e&whebrel wAaste site id+%3D I-%27241 -AWV-I03%27

All waste transfers associated with tank 241-A W-103 from January 1985 through
January 2004 were downloaded from the TWINS database on February 12, 2004 and
listed in Appendix A-2.

A-2
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Appendix A-1

Tank 241-ANNW-1 03 W~aste Transfer Records

August 1980 through December 1984

A-3
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Appendix A-2

Tank 241-AWV-103 Waste Transfer Records

January 1985 through January 2004
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APPENDIX B

4 SURVEILLANCE ANALYSIS COMNPUTER SYSTEM (SACS)

SURFACE LEVEL MEASUREMENTS FOR TANK 241-AW-103
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B.1 SURFACE LEVEL MEASUREMENTS

From August 4, 1980 to the present, the surface level of the waste stored in tank
241-A W-103 was either manually measured or measured with an automated instrument.
The waste surface level measurements were recorded in the Surveillance Analysis
Computer System (SACS). The SACS measurements of the waste surface level can be
accessed through the Tank Waste Information Network System (TWINS) database at the
following web addresses:

http://twvinspnl.iov/data/gctLooktupFields3.ex c?tahlc=tw,.ins catalo"A do.lRer
eve SACS SL&w%%hatsnc%%-Mcasurcmcnts

The surface level measurements for the waste stored in tank 24 1 -AV- 103 were
dowvnloaded from the TWINS database on February 12, 2004. The surface level
measurements for the waste stored in tank 241 -AW-1 03 are plotted in Appendix B for
August 4, 1980 through February 11, 2004. The waste transfer records in Appendices A
are consistent with waste surface level measurements in Appendix B.
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EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into double-shell tank 241-AW-105. This review was conducted to support decisions
concerning disposition of the waste present in this tank. Tank 241-A W-105 presently contains
264,000 gallons (-999,000 liters) of sludge and 157,000 gallons (-593,000 liters) of supernatant.

Tank 241 -AW-1 105 entered service in 1980 and was first used to store concentrated complexant
(CC) waste from operation of the 242-A Evaporator, double-shell slurry feed (DSSF), N reactor
decontamination waste and miscellaneous low activity wastes from the PUREX Plant. With the
exception of the sludge portion of the miscellaneous low activity PUREX Plant wastes, these
wastes were removed in 1984 and the tank was then used from 1984 through 1988 to receive
neutralized cladding removal waste (NCRW) from the PUIREX Plant. Tank 241 -AW-l105 also
received waste in 1988 from clean-out of tank CX-70 at the 201-C Hot Semi-Works facility and
miscellaneous low activity wastes from the PIJR.EX Plant from 1989 to 1990 and 1992 to 1996.
The supernatant was periodically transferred from tank 24 1-A W-105 to other double-shell tanks
for dispositioning.

The miscellaneous PUREX Plant wastes formed a sludge depositing in tank 241 -AW-105. The
NCRW also formed a sludge fraction that deposited atop the mis 'cellaneous PUTREX Plant waste
in tank 241-AW-lOS. The NCRW sludge phase (926,000 liters) contains approximately 855
,qCi/gram TRU, as well as 39,200 Ci of 'Cs and 8,630 Ci of 9Sr. The miscellaneous PUREX
Plant sludge phase (73,000 liters) contains approximately 2,075 71Ci/gramn TRU, as well as 5,110
Ci Of 117CS and 22,700 Ci of 9Sr. The supernatant (593,000 liters) contains approximately 0.4
ijCi/gramn TRU, as well as 5,920 Ci Of11C and 13.1 Ci of ' Sr. The volume and radionuclide
content of these waste phases are based on the best basis inventory published in the Tank Waste
Information Network System (http://twins.pnl.gov/twins.htm) as of October 13, 2004, with the
radionuclides decay corrected to January 1, 2004.
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LIST OF TERMS
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DSSF double-shell slurry feed
FY fiscal year
HLW high-level waste
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RHO Rockwell Hanford Operations
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1.0 INTRODUCTION

The origin of the waste in tank 241 -AW- 105 has been reviewed to provide information
for detenmining the disposition of this waste. Section 2.0 discusses the origin of waste
transferred into and removed from tank 241-AW-105. Section 3.0 provides a description
of the different types of wastes that were generated at the Hanford Site chemical
processing plants and transferred to tank 241 -AW-105. Section 4.0 sunmmarizes the
waste types that were transferred into tank 241 -A W- 105.

2.0 WASTE TRANSFERS ASSOCIATED WITH TANK 241-AW-105

This section provides a brief description of double-shell tank 241 -A W-105 and
summarizes waste transfers into and waste removal from this tank. In order to determine
the origins of the waste presently stored in tank 24 1-AW- 105, available reports for the
Hanford Site and tank farm operating records were reviewed. Information reviewed
included the Hanford Site contractors' monthly reports, tank farm waste status summary
reports, waste transfer records, miscellaneous letters, and technical reports. The waste
transfer records are available only as photocopies from the Tank Characterization and
Safety Resource Center (TCSRC) located in 2750-E building.

2.1 DESCRIPTION OF TANK 241-AW-105

Tank 241-AW-105 is a double-shell tank that was constructed from 1976 to 1980.
-Double-shell tanks are constructed with a primary steel liner and an outer steel liner, both
inside a reinforced concrete shell and covered by a concrete reinforced dome. The
primary steel liner is separated from the outer steel liner by annulus, which is equipment
with leak detection capability. Tank 241 -AW-1 05 is one of the six tanks in the 241 -AW
Tank Farm, as shown in Figure 2. Tank 241 -A W-105 has a maximum storage capacity
of 4,390,000 liters (1,160,000 gallons), a diameter of 22.9 mn (75.0 ft), and. an operating
depth of 10.7 mn (35.2 fl). Figure 1 provides a plan view of tank 241 -AW-1 05. Tank
241 -AW-1 05 is equipment with fifteen 4-inch diameter risers, four 12-inch diameter
risers, and three 24-inch diameter risers.
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Figure 1. Tank 241-AW-105 Cross Section
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Figure 2. Aerial View of 241-AW Tank Farm
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2.2 WASTE TRANSFERS FOR TANK 241-AW-105

This section describes the waste types that were transferred into and removed from tank
241 -AW-lOS from July 1980 to August 2004. Documentation of the waste transfer
associated with tank 24 1 -AW- 105 are provided in Appendix A and B, along with the
cited references. Appendix A provides a tabular listing of waste transfers associated with
tank 241 -AW-lO05. Appendix B provides a graphical representation of the waste level in
tank 24 1-AW-l105 for the period of July 1980 through August 2004. The waste level
measurements for tank 241 -AW-l105 are from the Surveillance Analysis Computer
System (SACS).

2.2.1 CC Waste Receipt (August 1980 - November 1980)

Tank 241-AW-105 went into service on July 1980. The tank contained approximately
3.75 inches (9,874 gallons) of water following operability testing.

A reported 919,180 gallons of concentrated complexant (CC) waste were slurried from
the 242-A Evaporator (see section 3.2) during campaign 80-9 to tank 241-AW-105 from
August 14, 1980 through August 27, 1980 (RIIO-SD-WM-PE-005). The temperature of
the CC waste averaged -130TF when discharged from the evaporator. The tank was not
filled to the maximum operating volume in order to allow for slurry growth of the CC
waste. A measurement of the solids in tank 241-A W-105 was obtained in January 9,
1981 and determined to range from 0. 8 inches (- 1960 gallons) to 1.0 inch ('-2470
gallons) (RiHQ-SD-WM-PE-005, page 12).

The complexed waste' that was concentrated during 242-A Evaporator campaign 80-9
was originally stored in tank 241 -SY- 103 2 . The CC waste was transferred to tank 241 -S-
107 where it was diluted at a ratio of 30 percent water to 70 percent waste and then
pumped to tanks 241 -A-lO0P, 241 -A- 102', 241 -BX- 104' and 241 -BX- 105' for processing
in the evaporator.

'Complexed waste is waste containing greater than 10 grams of carbon as total organic carbon per liter of
waste.
2 Tank 241-SY-103 went into service in 1977, receiving CC waste from the 242-S Evaporator. The CC
waste originated from strontium solvent extraction processing conducted in the 22 1-B Plant.
3 Tank 241-A-101 was placed in service in 1956 to receive high-level waste from the 202-A PUREX Plant.
The tank continued to receive periodic transfers of PUREX high-level waste (HLW) and organic wash
waste through early 1968. in the second quarter of 1968, through March 1969, the HLW supernatant and
sludge in tank 241-A-101 was removed by sluicing (SD-WM-TI-302, page 159). The tank then was used
to receive PUREX HLW and other miscellaneous wastes from other single-shell tanks. The supernatant
was removed from the tank in fourth quarter of 1975 to allow for sluicing of the solids. Sluicing of the
solids from tank 24 l-A-l01 was conducted from the fourth quarter of 1975 through March 1976 (SD-WM-
TI-302, page 159). A heel of less-than 3-inches (-8,300 gallons).of PURBX HLW solids remained in tank
241 -A- 10l1 in April 1976 (ARIH-LD-215B, page 26). Tank 24 1-A-l101 was then used from 1976 through
1980 in conjunction with the 242-A Evaporator.
4 Tank 24 1-A- 102 was placed in service in 195 6 to receive high-level waste from the 202-A PUREX Plant.
The tank continued to receive periodic transfers of PUREX high-level waste (HLW) and organic wash
waste through 1967. In 1968, through mid-1970, the tank was used receive HLW supernatant from other A
Farm tanks and transfer this waste to tanks 24 1-C-lO05 for eventual transfer to B Plant for cesium ion

10
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No additional waste was received into tank 241 -A W-105 from September 1980 through
August 1982. The Surveillance Analysis Computer System (SACS) liquid level
measurements for tank 241 -AW-105 (Appendix B, figure B3-i) show a slight downward
trend (reduction of 0.33-inches per month) in the liquid volume for tank 241 -A W-105
which is indicative of waste' cooling: and water evaporation.

2.2.2 B Plant Waste Receipt (September 1982)

In September 1982, approximately 113,850 gallons of waste from waste was transferred
from tank 241 -AW-104 into tank 241 -AW-105, filling this tank to 378.2 inches (RHO
1982). Tank 241-AW-104 was empty until receiving -443,000 gallons of cesium ion
exchange waste and low-level waste from 22 1-B Plant (see section 3.3) via tank 24 1 -AY-
10 1 in August 19 81 (RHO 1982). No additional waste was added to tank 241 -AW- 104
before transferring the 22 1-B Plant cesium ion exchange waste and low-level waste to
tank 241-AW-105.

A sample of the supernatant contained in tank 241-A W-105 was obtained and analyzed in
September 1982, with the results reported in Table 1 (65453-82-345). No waste
additions or removals from tank 241 -AW- 105 occurred from October 1982 through
March 1983. Tank 241 -AW- 105 was reported to contain no solids as of March 31, 1983
(RHO-RE-SR- 14 March 1983, page 12).

exchange (IX) processing. In late 1970, dilute waste was added to the sludge in tank 24 1-A-I 102 to remove
soluble salts and cesium. The supernatant was then transferred to B Plant as before for cesium IX
processing. The sludge in tank 241 -A-I102 was removed by sluicing (SD-WM-TI-302, page 160) from
July 1972 through May 1973. The tank then was used to receive dilute wastes from the B Plant cesium IX
process. The tank was again sluiced in early 1976 (SD-WM-TI-302, page 160). A heel of less than 2-
inches (-5,520 gallons) of PUREX HLW solids remained in tank 241-A-102 in May 1976 (ARH-LD-
217B, page 13). Tank 241-A-102 was then used from 1976 through 1980 in conjunction with the 242-A
Evaporator.
5 Tank 24 1 -BX- 104 was placed in service in 1949 and was used until early 1955 to store metal waste from
the 22 1-B Bismuth Phosphate Plant. The metal waste was removed by sluicing the tank contents in 1954.
In 1956, this tank was used to stored waste from the 22 1-U Tri-Butyl Phosphate Plant, which was
discharged to the BC ditch in late 1956. The tank sat empty (waste heel of -62 kgal) from 1957 through
late 1962. Tank 24 1-BX- 104 was then used to store coating removal waste (CW) from the PUREX Plant.
The PUREX CW was removed in late 1967 and tank 241-BX-1 04 was then used through 1970 to store
cesiumn ion exchange waste from 221I-B Plant. The cesium ion exchange waste was removed in late 1970
and tank 24 1-BX- 104 was used through late 1972 to receive and transfer to 221-B Plant, REDOX high-
level waste supernatant for cesium ion exchange processing. Tank 241 -BX- 104 was again used through
mid- 1976 to store cesium ion exchange waste from 22 1-B Plant. From mid- 1976 through 1978, tank 241 -
BX- 104 was used to transfer waste from the 200 West Area to the 200 East Area and dilute customer
wastes (i.e. reactor decontamination waste) for staging to the 242-A Evaporator.
6 Tank 241 -BX-1 05 was placed in service in 1949 and was used until early 1954 to store metal waste from
the 221-B Bismuth Phosphate Plant. The metal waste was removed by sluicing the tank contents in 1954.
In 1956, this tank was used to stored waste. from the 221 -U Tri-Butyl Phosphate Plant, which was
discharged to the BC ditch in early 1957. The tank sat empty (waste heel of -62 kgal) from 1957 through
1963. Tank 241 -BX- 105 was then used to store coating removal waste (CW) from the PUREX Plant. The
PUREX CW was removed in 1968 and tank 24 1 -BX- 105 was then used through early 1974 to store cesium
ion exchange waste from 221-B Plant. The cesium ion exchange waste was removed in early 1974 and
tank 24 1-BX- 105 was used through mid-I 1976 to store evaporator bottoms from the in-tank solidification
unit. From mid- 1976 through 1978, tank 24 1-BX- 105 was used for staging waste to the 242-A Evaporator.
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2.2.3 Waste Transfer to Tank 241-AW-101 (April 1983)

In April 1983 (refer to Appendix A, Table A-I), the waste contained in tank 241-AW-105
was transferred to tank 241 -AW-l10l (65950-83-1004) for staging as feed at a later date
to the 242-A Evaporator (RHO-SD-WM-PE-01 7). A heel of approximately 18.8 inches
(-5 1,000 gallons) of dilute B Plant wastes was left in tank 241 -AW- 105 following this
transfer. No solids were reported in tank 241 -AW-1 05 at the end of April 1983 (RH1O-
RE-SR-14 April 1983, page 12).

Table 1. Tank 241 -AW-l105 Supernatant Analysis (09/1982)

Analyte UisConcentration
PU Iiga 7.9(l)

Am-241 71/rm121
Tc-99 ii/rm78

HEDTA M0.1044
EDTA M0.0323
Sr-90 .tOAL 9. 1E+03

Cs- 137 jiCi/L 2.37E+05
OH M 0.647

TOC gnfL 34.8
Na M 8.52
Al M 0.506
F M 0.027

Sp. Gr. 1.356
Solids W/O 0

Ile Pu was apparently present as a colloidal suspension and representative sub-samnpling was
difficult to obtain. Dup licate analysis yided 107TICi! rm.

12
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2.2.4 Miscellaneous PUREX Waste Receipt (April 1983 - July 1984)

From April 1983 through July 4, 1984, waste from miscellaneous low activity waste from
the PUREX Plant (see section 3. 1) collected in tanks F-I18, R-8 and G-8 were transferred
into tank 24 1-AW- 105. PUREX tanks G-8 and R-8 collected organic solvent wash
solutions (RHO-SD-RE-PCP-006, page 24). PEJREX tank F-i8 collected miscellaneous
sump wastes consisting of cooling water, steam condensate, chemicals, or other low
activity leaks in process cells (RHO-SD-RE-PCP-006, page 24). The miscellaneous
sump wastes were neutralized with sodium hydroxide solution and transferred to
underground storage tanks. Solids precipitated from the PUREX Plant miscellaneous low
activity wastes in tank 24 1-AW-l105. In particular, organic solvent wash wastes
contained sodium oxalate, sodium carbonate, uranium, iron and manganese which likely
contributed to most of the precipitated material.

Tank 241 -AW-1 05 received a total of -2.74 million gallons of miscellaneous low activity
wastes from the PUREX Plant during this period, as indicated in Appendix A, Table A-i.
The miscellaneous low activity wastes collected in tank 241 -AW- 105 were periodically
transferred to other double-shell tanks for dispositioning. Tank 241-AW-105 contained
'-1 01,400 gallons of miscellaneous low activity waste from the PUREX Plant on July 4,
1984. The solids volume reported in tank 241-AW-105 at the end of June 1984 was
14,000 gallons (RHO-RE-SR- 14 June 1984, page 12).

2.2.5 Tank 241-A W-1 03 Transfer to Tank 241-AW-105 (September 1983)

The 202-A PUREX Plant had been idle from September 1972 through March 1983.
During this period, new double-shell tanks had been constructed in 241 -AW Tank Farm.
Waste transfer lines from the PUREX Plant were constructed to some of these.
double-shell tanks. Operability testing of the waste transfer lines from the PUIREX Plant
to the 241-AW Tank Farm was conducted from April 14 to June 10, 1983
(RHO-SD-RE-OTR-009).

Approximately 1,925 gallons of waste were transferred from PUREX tank E-5 to tank
241-A W-103 on April 25, 1983 during operability testing of the waste transfer lines. An
additional -427,000 gallons of waste was transferred from the PUREX Plant to tank 241-
AW- 103 as part of pre-operational testing activities. Tank 241 -AW- 103 contained a total
of -342,700 gallons of waste following the completion of the pre-operational testing
activities at the PUTREX Plant. The waste in tank 241 -AW- 103 was a mixture of the
PUREX Plant pre-operational testing waste, 100-N Reactor decontamination (see section
3.5) and double-shell slurry feed (DSSF) waste from 242-A Evaporator campaigns 80-8,
80-10, and 81-1 (RIIO-SD-WM-PE-004, R}{O-SD-WM-PE-006, and RHO-SD-WM-PE-
007).

After completing the operability testing activities at the PUREX Plant, approximately
264,000 gallons of supernatant was transferred from tank 241 -A W-1 03 to tank
241-AW-105 in September 1983 (65950-83-998PM) and mixed with the miscellaneous
PUIREX Plant low activity wastes stored in tank 241 -AW-l105 (see section 2.2.4).

13
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2.2.6 NCRW Transfers (July 1984 - December 1988)

At the Hanford Site, the first step in reprocessing irradiated nuclear fuel elements
involved the chemical dissolution of the cladding that surrounded the uranium fuel
elements. The cladding was chemically dissolved in a chemical solution that minimized
the dissolution of the irradiated uranium fuel element and the fission products trapped in
the fuel element. The entrained solid material was separated using centrifuges. The
cladding solution was neutralized with a caustic solution and then transferred to
underground storage tanks. The neutralized cladding removal waste from dissolution of
Zircaloy 7 clad fuel elements was designated as NCRW. Zircaloy clad fuel elements
were primarily processed in the 202-A PUREX Plant at the Hanford Site. NCRW was
collected in PUREX tank E-5 and then transferred to underground storage tanks. Section
3.1 provides further discussion of the PUREX Plant.

Tanks 241 -AW- 103 and 241 -AW-l105 were used to receive NCRW from October 1983
through December 1988. Approximately 2.55 million gallons of NCRW was transferred
to tank 241-AW-105 from July 1984 through December 1988, as detailed in Appendix A-
1, Table A- I and Appendix A-2, Table A-2. The dates that tanks 241 -AW- 103 and 241 -
AW-l05 were used to receive NCRW are listed in Table 3 (letters 65611-86-118 and
65611-87-090).

Tank 24 1-AW- 105 also received salt well liquor' and water flushes from the 244-BX
double-container receiver tank (DCRT) during April through July 1985. DCRT 244-BX
received salt well liquor from single-shell in the 241 -B, 241 -BX and 241 -BY tank farms.
The records differ on the quantity of salt well liquor received into tank 241 -A W-105,
varying from -77,300 gallons (based on the Tank Farm Daily Operating Reports) to
130,000 gallons (based on Appendix A-2). The difference is due to water dilution added
to transfer the salt well liquor and flush the transfer line.

When tank 241 -AW-l105 was not receiving NCRW, the NCRW solids were allowed to
settle to the bottom of the tank and a clarified supernatant layer formed. The supernatant
was then periodically transferred from tank 241 -A W-105 to tank 241 -A W-102, as listed
in Table 2'.

The PUREX Plant ceased operations in December 1988, followed by a stabilization
campaign (see section 2.2.8). In December 1988, the total volume of waste in tank 241-

7 Zircaioyo is a trademark of Teledyne Wak Chang, Albany, Oregon.

8 Wastes in some single-shell tanks were concentrated to the point of saturation where salts would
precipitate. The saturated solution remaining atop the precipitated salts was removed along with as much
as practical of the interstitial liquid contained in the precipitated salts. The saturated salt solution and
interstitial liquid was known as salt well liquor.
9 h dates and volumes of supernatant transferred from tank 24 1-AW- 105 differ slightly than the values
presented in Appendices A-lI and A-2. These differences are due to the source data used to prepare Table
2 and Appendices A- I and A-2.

14
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AW-105 was approximately 830,000 gallons of which 297,000 gallons were identified as
sludge (WIIC-EP-0 182-9, page F-3).

Table 2. Supernatant Transfers from Tank 241-AW-105 to 241-AW-102

Dates Volume Transferred Reference
(kgal)

December 9, 1985 to 484 RHQ-SD-WM-PE-026, 242-A Evaporator / Crystallizer FY
December 28, 1985 ________ 1986 Campaign Run 86-I Post Run Document
May 15, 1986 to 390 RHQ-SD-WM-PE-03 1, 242-A Evaporator / Crystallizer FY
May 20, 1986 .1986 Campaign Run 86-4 Post Run Document (transfer

______________volume listed as 374 kgal from 5-30-86 to 6-2-86)
August 15, 1987 633 WHC-SD-WM-PE-033, 242-A Evaporator!I Crystallizer
September 1, 1987 to (returned 613) FY 1987 Campaign Run 87-3 Post Run Document: -632 kgal
September 5, 1987 of NCRW supernatant transferred from tank 241-AW-105 on

August 27, 1987. -.668.6 kgal of NCRW supernatant + flush
returned from tank 24 l-AW-1 02 to tank 24 1 -AW- 105 (9-8-87
to 9-13-87) due to high ammonium hydroxide concentration in
evaporator process condensate.

February 15, 1988 72 Daily Operating Report Tank Farm Processing Operations
January -December 1988, (TCSRC) and Letter 1333 1-87-
975

March 15, 1988 228 Daily Operating Report Tank Farm Processing Operations
January - December 1988, (TCSRC): daily operating reports
indicate transfer occurred from March I to March 7, 1988 and
volume was -201,180 gallons.

April 15, 1988 275 Daily Operating Report Tank Farm Processing Operations
January - December 1988, (TCSRC): daily operating reports
indicate transfer occurred from April 6 to April 7, 1988 and

_________________volume was -276,150 gallons.

Table 3. NCRW Fill Cycle for Tanks 241 -AW-1 03 and 241 -AW-1 05
Date NCRW Receiver Tank

DMbr 10,3 19 Septmr 19, 1986W10

Mato29, 1986-AJugus 1, 1986 241-AW-103

Auguste 2 , 198 -March 19 98 241-AW-103

June 1988 -December 1988 241-AW-103

15
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2.2.7 Tank CX-70 Waste Transfers (March - July 1988)

Tank CX-70 is located in the 241 -CX tank farm adjacent to the former 201-C Hot
Semiworks facility in the 200 East Area of the Hanford Site. Tank CX-70 was installed
in 1951 to receive waste from testing the REDOX process flowsheet conducted at the Hot
Semiworks facility from November 1952 to October 1953. Section 3.4 provides fuirther
discussion on the processes conducted at thle 201-C Hot Semiworks. Two other waste
storage tanks are also located in the 241-CX tank farm and are identified as CX-71 and
CX-72, but were installed at a later date and used in conjunction with testing of the
PUREX process conducted at the Hot Semiworks from May 1955 through March 1956.

Tank CX-70, as shown in Figure 3 is a vertical cylindrical, concrete tank with a stainless-
steel liner covering the entire interior surfaces of the concrete. The tank inside diameter
is 20 ft with an inside height of 15 ft. The tank operating volume is 3 1,000 gallons
measured from a point 1 ft. from the top of the tank. The tank is equipped with a 10 inch,
stainless steel vent line that enters the top of the tank and makes an S-bend about halfway
fr-om the tank top to the surface grade level. The vent line bend and line below the bend
are encased in concrete, A fiberglass filter was originally attached to the vent line for
tank CX-70 (HW-22955, pages 1-405.5-1 thn 1-405.5-3).

This tank was designed to receive and store wastes generated from testing of the
REDOX10 process chemical flowsheet that was conducted at the 201-C Semiworks from
November 1952 to October 1953. REDOX process wastes included the coating removal
waste from dissolution of the aluminum coating on uranium fuel elements and fission
products separated from the dissolved fuel elements. Tank CX-70 was reported to have
received a total of 94,951 liters (25,086 gallons) of wastes containing 942.98 pounds of
uranium and 226.64 grams of plutopiumn (HW-52860, page 56). Large volumes of
decontamination solutions containing oxalic acid, caustic-permanganate, caustic tartaric
and other chemicals were also reported to have been routed to tank CX-70 (Disposition
and Isolation of Tanks 270-E- 1, 270-W, 241 -CX-70, 241 -CX-7 1, and 241 -CX-72, letter
dated July 2, 1974 from J. A. Teal to D. G. Harlow, Atlantic Richfield Hanford
Company). After filling with the REDOX process test wastes and decontamination
solutions, tank CX-70 was left undisturbed until 1979.

The estimated supernatant and sludge volumes in tank CX-70 were 21,300 and 10,700
gallons on May 1, 1974. The supernatant was sampled in 1974 with the analyses
reported in Table 4. In 1979, the supernatant was removed from tank CX-70 to tank 011-
CR in the 244-CR Vault and then to tank 241 -C- 104, leaving -10,300 gallons of sludge
in this tank.

10 The REDOX (Reduction Oxidation) process was the second generation process used to separate

plutonium and uranium from dissolved, irradiated uranium fael elements. The REDOX process was the
first solvent extraction process. Hexone and mnethyl isobulyl ketone were used to extract plutonium and
uranium. The REDOX process was conducted at the 202-S RiEDOX Plant from January 1952 through
December 1967 (RIIO-CD-505. RD).
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The sludge contained in tank CX-70 was sampled and analyzed in 1976, with the results
reported in Table 5 (MEM-04 1576). The sludge in tank CX-70 was sampled again in
1985 with the analyses reported in Table 6 (Letter no. 65453-85-235 and 65453-85-246).
Based on the 1985 sludge sample analyses, the transuranic concentration (i.e. plutonium)
of the sludge in tank CX-70 was -205 jCi/gramn of sludge and the sludge contained a
total of -495 Ci '37Cs and 2,920 Ci 9OSr.

From March through July 1988, approximately 10,050 gallons of sludge contained in
tank CX-70 were sluiced using 140,000 gallons of water to tank 241-AW-105 (WHC-
SD-DD-TI-057, page 25, WHC-SD-DD-TI-034 and Daily Operating Report Tank Farm
Processing Operations January - December 1988, (TCSRC)). The 250 gallons of sludge
and 500 gallons of water remaining in tank CX-70 were drummed and transferred to the
Hanford Site Central Waste Complex in 1992 (WHC-SD-EN-ES-040, page 2-24).

Table 4. Tank CX-70 Supernatan Analysis (1974)
Analyte Units Concentration

Pu gram/gallon 9.24E-05
Sr-90 tiCi/gallon 3.23E+02

Cs-137 pXi/gallon 5.79E+04
U Gm/gallon 5.67
pH ________9.65

Table 5. Tank CX-70 Sludge Aalysis (03/1976)
Analyte Units Concentration

Pu gramiliter 1 .3513-03
Sr-90 .tCi/L 1 .05E+05

Cs-137 jiCi/L 2-1513+04
% H20 Wt% 58.3

Al M 6.4
Fe M 0.4
Na M 3.2
Ni M 0.8

N03 M 1.4
Mg M 0.02
Mn M 0.3
P04 M 0.1

Si M 0.4
Sp. Gr. 1.35

Particle density pm/ . 2.74
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Table 6. Tank CX-70 Sludge SI Analysis (1985)
Analyte Units Concentration

Na M 3.42
Mn M 0.17
Fe M 0.14
Al M 0.79
Ca M 0.04
Cr M 0.03
P M 0.06
K M 0.05
Si M 0.03
Ni M 0.01
Mg M 0.015
P04 M 0.071
S04 M 0.059
TOC PIL0.598

Total alpha ±Ci/L 335
Cs-137 Ci/L 1.27E±04
Sr-90 AOtI/L 7.49E+04

Pu-239/240 .tO/L 253
Volume Settle Volume % 90

Solids_________ _________ __

Sp .Gr. ____ ___1.236
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2.2.8 PUREX Stabilization Campaign (November 1989 - March 1990)

Following shutdown of the PUREX Plant in December 1988, there remained an
inventory of approximately 90.7 metric tons of irradiated uranium material left in the
facility. The PUREX facility conducted a stabilization campaign from November 1989
through March 1990 to reduce the inventory of nuclear materials and to place various
internal systems into a stable configuration (HINF-SP- 1147, page 1).

The stabilization campaign generated NCRW waste batches that were transferred to tank
241 -AW-1 05 during this period. No other PUREX waste types were transferred to tank
241-AW-105 during the PUREX facility stabilization campaign.

Following the completion of the stabilization campaign, the PUREX facility contained
approximately 9-kgs of plutonium in oxide form, 9-kgs of plutonium and 5.3 MT of
uranium in the recycled uranium nitrate solution, 1, 100 gallons of neptunium bearing
solution", plutonium bearing sludges and solids on various cell floors, 2.9 tons of
aluminum clad fuel, 50 zirconium clad fuel elements", 180,000 to 200,000 gallons of
contaminated nitric acid"3 , and 21,000 gallons of organic solvent"4 . The solvent extraction
columns were drained and did not contain solvent (1{NF-SP-l 147, pages 1-5).

The PIJREX Plant then entered a standby period from March 1990 through December
1992. Planning for decontamination of the PUREX Plant ensued during the later part of
this period.

2.2.9 PUREX Plant Decontamination (October 1993 - June 1996)

Deactivation of the PTJREX Plant occurred from October 1993 through June 1996.
Deactivation activities involved flushing canyon vessels, equipment and cells to remove
the majority of the remaining special nuclear materials (i.e. uranium, plutonium and
neptunium) and fission products. Details on the PJRIEX and U0 3 Plant deactivation can
be found in 1{NF-SP-1 147.

" The neptunium bearing solution was transferred to tank 24 1l-AZ- 102 on January 13, 1993 (E-mail 1996,
"Np Transfer to AZ-102").
12 The aluminum clad and zirconium clad fuel elements were transferred to the 105-K West Basins for
storage along with an existing inventory of spent fuel elements in the fall of 1995 (IINF-SP- 1147, pages
88-92).
13Th contamninated nitric acid solution was transferred to the BNFL facilities in Sellafield U.K. from May
1995 through November 1995 (HNF-SP-l 147, pages 92-93). BNFL used the nitric acid in their processing
facilities and later returned to the Hanford site uranium that been contained in the contaminated nitric acid.
14 The organic solvent was shipped to a co-generation facility in Tennessee operated by Diversified
Scientific Services Incorporated. The solvent was burned to produce electricity in the co-generation facility
(HNF-SP-l 147, pages 93-97).
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Liquid wastes generated from PUREX Plant deactivation included (WrHC-SP-1Ol 1,
pages 7.3-5 and 7.3-6).

" Flush and decontamination solutions from canyon process cells, vessels and
sample gallery floor drains

" Vessel ventilation system condensate
" Sample header and condensate ventilation header drainage
" Rain water intrusion into the 241 -A-i 11 diversion box collected in catch tank

241 -S-3 02-A
" Pipe and operating gallery and sample gallery floor drains
" Steam condensate and rain water collection in PIJREX tank P1
* PUREX analytical laboratory waste
" Laboratory vacuum pump seal water
* Rain water intrusion into the PUREX U cell sumps
" PUREX canyon exhaust stack condensate and flush water
" Acid fractionator building sunmps
* PUREX storage tunnel sumps

The PUREX Plant deactivation wastes were collected in tank 241-AW-lOS. Tank 241-
AW-105 also received in April 1995 transfers of canyon flush solutions mixed with
plutonium and uranium solutions that were leftover from the stabilization campaign
(HNF-SP-1 147, page 87).

The waste supernatant collected in tank 241-AW-105 during the PUREX facility
decontamination was periodically transferred to other double-shell tanks for processing
through the 242-A Evaporator. In November 1994, -765,000 gallons of supernatant were
transferred from tank 241-AW-105 to tank 241-AP-108 7CF1O-055-094). This
supernatant was then transferred to tank 241-AP-101 in December 1994, then to tank
241 -AP- 107 in January 1995 and finally tank 241 -AW- 102 in late January 1995. The
supernatant was processed for volume reduction along with other dilute, double-shell
tank supernatants through the 242-A Evaporator as campaign 95-1 (WHC-SD-WM-PE-
055). An additional batch of 330,000 gallons of supernatant were transferred from tank
241 -AW- 105 to tank 241 -AP- 104 in November 1995 and processed for volume reduction
with other dilute, double-shell tank supernatants through the 242-A Evaporator as
campaign 96-1 (WIIC-SD-WM-PE-056).

2.2.10 Composition of Waste Stored in Tank 241-AW-105

The Hanford Site prepares a Best Basis Inventory (BBI) estimate of the composition of
the wastes stored in all 177 Hanford Site underground storage tanks. The BBI effort
involves developing and maintaining waste tank inventories comprising 25 chemical and
46 radionuclide components in the 177 Hanford Site underground storage tanks. Waste
sample analyses, process knowledge, and waste templates are used to create the BBIs.
These BBIs provide waste composition data necessary as part of the River Protection
Project (RPP) process flowsheet modeling work, safety analyses, risk assessments, and
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system design for retrieval, treatment, and disposal operations. Development and
maintenance of the BBI is an on-going effort, with the current BBIs available
electronically through TWINS, http://twins.pnl.jgov/data/datamenu.htm .

Table 7 provides the BBIs for the major fission products and transuranic elements
contained in each of the waste phases in tank 24 1-A W-105 as of October 13, 2004, with
the radionuclides decay corrected to January 1, 2004. The volume and density of each
waste phase present in tank 241-AW-105 are provided in Table 8. The following
information was used in preparing the BBI for tank 241 -AW-l105:

" Statistical means for 2004 supernatant grab samples from tank 24 1 -AW- 105.

* Statistical means for the sludge core segments from tank 24 1 -AW- 105
2001 core samples.

" Statistical means for the supernatant core segments and the sludge core
segments from tank 241-AW-105 1997 core samples 195 and 196.

" Statistical means from the 1996 grab samples.

" BBI waste type templates for zirconium cladding coating waste (CWZr2) and
Dilute, non-complexed PUYREX waste from miscellaneous streams, 1983-88
(PL2) for the sludge solids and sludge liquids, and Hanford Defined Waste
(HDW) model vector 241-A W-105 for the supernatant (RPP-8847).

" Zirconium process knowledge from PUREX process records (HNF-SD-WM-
TI-740).

" Process knowledge of uranium and plutonium contained in waste received
from PIJREX during post-shutdown plant cleanout activities in 1995 (Place
1995).

Where possible, the 2001 core data were used to derive the best-basis inventory for the
CWZr2 and PL2 sludge solids and sludge liquids. Second in data hierarchy was the 1997
core data for the CWZr2 and PL2 sludge solids. Although the 2001 core is from a single
riser only, the 2001 core is preferred over the 1997 core; this hierarchy fills a BBI
requirement for separate solids and interstitial liquid estimates. When no analytical data
were available, the CWZr2 solid and liquid templates, and the PL2 solid and liquid
templates values were used to represent the sludge solids and sludge liquids. Templates
are based on sampling data from tanks that contain the same waste type as tank
241-A W-105, supplemented with revision 5 HDW model data (RPP-19822).

Zirconium assays from tanks 241-AW-105 and 241-AW-103 are highly variable, which
may be caused by non-homogeneous waste or laboratory bias. Zirconium in the CWZr2
sludge solids is represented with a process knowledge vector rather than sample data
because in this particular case the process history is considered the best source of
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information. Zirconium is a limiting component in HLW glass formulation and therefore
is a key analyte. The zirconium process knowledge vector for tank 241 -AW-lOS is based
on fuel fabrication and ifuel processing records reported in RPP-8847.

The sample-based U and Pu inventories for the CWZr2 sludge solids are not consistent
with the transfer history. The U and Plu inventories are best represented by process
knowledge vector which combines sampling data and waste transfer data. During the
final cleanout of the PUREX facility in 1995, accountability records indicate that tank
241-A W-105 received a series of transfers containing 8.216 metric tons of uranium and
6.969 kilograms of plutonium (Place 1995). This cleanout waste had been processed
through solvent extraction and contained essentially no fission products. Cadmium
nitrate was added at the PUREX facility for criticality control. The U, Cd, and Pu are
expected to have precipitated, forming a thin deposit on top of the CWZR2 sludge. The
difference between the process history and sample-based inventories suggests that the
thin layer of solids from these clean-out transfers may not have been fully represented by
the solids sample vectors. Therefore, a process knowledge vector was developed to
account for the U and Pu content of the NCRW sludge solids.

The sum of the concentrations of TRU with half-life greater than 20-years contained in
the NCRW sludge and liquid phases is -855 i1Ci per gramn. The sum of the flU
concentrations contained in the PL2 sludge and liquid phases (i.e. miscellaneous PIJREX
Plant wastes) is -2,075 TpCi per gram. The supernatant waste phase contains -0.4 'pCi
per gram of the TRU.
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Table 7. Best Basis Inventory for Tank 241-AW-105 as of October 13, 2004

Inventory Concentration
Anal e Waste Phase __Waste ype Ci Basis pCi/Km
l37Cs_ Sludge (Liquids) CWZr2 (Liquid) 1.69E+04 TE 6.18E+01
137Cs_ Sludge (Liquids) PL2 (Liquid) 5.3913+00 TE 4.32E-01
137Cs Sludge (Solids) CWZr2 (Solid) 2,23E+04 S 2.54E+01
l37Cs_ Sludge (Solids) PL2 (Solid) 5.10E+03 S 6.19E+01
l37Cs Supernatant NA 5.92E+03 S 9.33E+00
137Cs Total 5.03E+04 S/TE ______

237Np Sludge (Liquids) CWZr2 (Liquid) 4.1413-03 TE 1.51E-05
237Np Sludge (Liquids) PEL2 (Liquid) 1.7513-05 TE 1.40E-06
237Np Sludge (Solids) CWZr2 (Solid) 5.12E-03 TE 5.92E-06
237N2 Sludge (Solids) PL2 (Solid) 2.88E-05 TE 3.69E-07
237Np Supmatant NA 5.7 1 E-03 TE 9.36E-06
237Np Total 1.50E-02 TE ______

238Pu Sludge (Liquids) CWZr2 (Liquid) 3.46E-01 TE 1 .2613-03
238Pu_ Sludge (Liquids) PL2 (Liquid) 3.47E-02 TE 2.78E-03
238Pu_ Sludge (Solids) CWZr2 (Solid) 5.98E+01 C 6.16E-02
238Pu_ Sludge (Solids) PL2 (Solid) 4.55E+00 C 5.52E-02
238Pu Supernatant NA 1.35E-02 C 2.12E-05
238Pu Total 6.47E+O 1 C/TE _______

239Pu_ Sludge (Liquids) CWr Liud 3.5013+00 TE 1.28E-02
239Pu Sludge (Liquids) PL2 (Liquid) 3.44E-01 TE 2.75E-02
239Pu Sludge (Solids) PL2 (Solid) 4.49E+01 C 5.46E-01
239Pu Sludge (Solids) CWZr2 (Solid) 6.03E+02 E 6.21E-01
239Pu Supernatant NA 1.36E-01 C 2.1413-04
239Pu Total 6.52E+02 EJC/TE ______

24OPu Sludge (Liquids) CWZr2 (Liquid) 9.84E-01 TE 3.59E-03
24OPu_ Sludge (Liquids) PL2 (Liquid) 9.68E-02 TE 7.75E-03
240Pu Sludge (Solids) CWZr2 (Solid) 1 .70E+02 E 1 .75E-01
240Pu_ Sludge (Solids) PL2 (Solid) 1,27E+01 C 1 .54E-01
240Pu_ Supernatant NA 3.83E-02 C 6.04E-05
24OPu Total 1.84E+02 EIC/TE ______

241Am Sludge (Liquids) CWr (Liquid) 4.84E+00 TE 1 .77E-02
241Am Sludge (Liquids) PL2 (Liquid) 3.59E-02 TE 2.8713-03
241Am Sludge (Solids) CWZr2 (Solid) 2.37E+02 S 2.70E-0 1
241Am Sludge (Solids) PL2 (Solid) 1.45E+02 S 1.76E+00
241Am Supernatant NA 3.79E-02 S 5.97E-0O5
241Am Total 3.86E+02 S/TE _______

90Sr Sludge (Liquids) CWZr2 (Liquid) 1.11 E+03 TE 4.06E+00
90Sr Sludge (Liquids) PL2 (Liquid) 4.72E+00 TE 3.78E-01
90Sr ISludge (Solids) CWZr2 (Solid) 7.52E+03 S 8.56E+00
90Sr Sludge (Solids) PL2 (Solid) 2.27E+04 S 2.75E+02
9OSr Supernatant NA 1.31E+01 S 2.07E-02
90Sr Total 3.13E+04 SITE ______

99Tc _Sludge (Liquids) ,CWZr2 (Liquid) 3.88E+00 TE 1 .42E-02
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Table 7. Best Basis Inventory for Tank 241-A W-105 as of October 13, 2004

Inventory Concentration
Anlt Waste Phase Waste Type Ci Basis Pgij.
99Tc Sludge (Liquids) PU2 (Liquid) 1,.24E-03 TE 9.92E-05
99Tc Sludge (Solids) CWZr2 (Solid) 4.8 1lE+00 TE 5.5 7E-03
99Tc Sludge (Solids) PU (Solid) 2.04E-03 TE 2.62E-05
99Tc Supernatant ENA 5.36E+00 TE 8.78E-03
99Tc Total __ _____ 1.4 1E+OlI TE
Notes: S - Sample-based

C - Calculated
E - Engineering assessment-based
TE - Based on an HDW model/engineering-based waste template
TS - Based on a sample-based waste template

Table 8. Volume and Density of 24 1-AW- 105 Waste Phases
Waste Phase Orign Volume (kL) Density (glnil)

Supernatant 593 1.06
PL2 Sludge Miscellaneous PUREX 61 1.41

wastes. See Section 2.2.4
PL2 Sludge - Miscellaneous PUREX 12 1.17
Interstitial Liquid wastes. See Section 2.2.4
CWZr2 Sludge NCRW sludge. See 660 1.47

Section 2.2.6.
CWZr2 Sludge - NCRW sludge. See 266 1.10
Interstitial Liquid Section 2.2.6. ________

25



RPP.RPI-3t77 Rev. 0

3.0 WASTE GENERATED AT CHEMICAL PROCESSING PLANTS

There were numerous irradiated nuclear fuel reprocessing, research and development,
plutonium processing, and waste management activities conducted at the Hanford Site
starting in 1944. These irradiated nuclear fuel reprocessing, research and development,
plutonium processing, and waste management activities conducted in the processing
plants are discussed further in DOE/RL-97-02, National Register ofHistoric Places
Multiple Property Document Form - Historic, Archaeological and Traditional Cultural
Properties of the Hanford Site, Washington February 1997 and DOE/RL-97-l 047,
Hanford Site Historic District History of the Plutonium Production Facilities 1943 -
1990.

It has been established in Section 2.0 that neutralized DSSF from the 242-A Evaporator,
1 00-N Reactor decontamination waste, cladding removal waste (NCRW), and
miscellaneous wastes from the 202-A PIJREX Plant were transferred into tank
241-AW-103. The following sections provide a discussion of the processed that
generated these waste types.

3.1 PUREX PLANT

The PUREX Plant processed irradiated nuclear fuels using a continuous solvent
extraction process to separate uranium and plutonium from waste products. The
202-A PUREX Plant was constructed from April 1953 through April 1955. Following
non-radioactive commissioning tests in 1955, the PUREX plant was operated from
January 1956 through September 1972 and then from October 1983 to December 1988 to
reprocess irradiated nuclear fuels (PPD-493-9-DEL and WHG-M4R-0437). A brief,
stabilization run was conducted in 1990 and then the facility was shutdown (letter
9305270), followed by facility decontamination from 1993 through 1996.

3.1.1 Coating Dissolution

The first step in the processing of irradiated nuclear fuels is to dissolve the coating or
cladding that encases the fuel. The PUREX Plant processed both aluminum coated and
zirconium clad irradiated nuclear fuels. For the aluminum coated fuel, the fuel coating
was dissolved in sodium hydroxide - sodium nitrate solution. The coating removal waste
(designated as CW) was inherently alkaline and did not require neutralization before
transfer to underground storage tanks. Tank 241 -AW- 103 did not receive any coating
removal waste from dissolution of aluminum clad fuel.

The zirconium clad fuel, Zircaloy® (98.5% zirconium and 1.5% tin), was dissolved in a
solution of ammonium fluoride and ammonium nitrate. The ammonium fluoride /
ammoniumn nitrate solution also attacked the uranium fuel, and a small amount of the
uranium, transuranic elements, and other fission products were also dissolved in the
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process. Most of the uranium and transuranic elements that were dissolved during the
coating dissolution were present as fluoride solids.

The cladding dissolution solution and entrained solids were removed from the dissolver
by jetting to PUREX tank E-3. The uranium fuel in the dissolver was rinsed with water
and the rinse water combined with the cladding waste. The cladding waste was then
processed through the E Cell centrifuge, where the solution is separated from the uranium
and transuranic fluoride solids and transferred to PUREX tank E-5. The uranium and
transuranic fluoride solids remained in the centrifuge bowl and were metathesized to
hydroxide precipitates by addition potassium hydroxide. The metathesis solution was
separated from the uranium and plutonium hydroxide precipitates by centrifugation and
washing. The metathesis and wash solutions were also collected in PUREX tank E-5.
The cladding and metathesis wastes, plus wash solutions that were collected in PUREX
Plant tank E-5 were neutralized with sodium hydroxide, and the slurry was transferred to
the tank farms to allow solids in the waste to precipitate as sludge. The zirconium
cladding waste was designated as NCRW (PFD-T-200-00002).

3.1.2 Solvent Extraction

After dissolving the coating / cladding on the irradiated nuclear fuel, the uranium fuel
elements were then dissolved. The dissolved fuel elements are then processed through a
solvent extraction system that used tri-butyl phosphate solvent in a normal paraffin
hydrocarbon diluent. The fission products and impurities were separated in a nitric acid
solution from the uranium and plutonium in the PUREX solvent extraction process. The
nitric acid solution containing the fission products and impurities was evaporated to
volatilize nitric acid for recovery and re-use in the PUREX Plant (RHO-MA-I 16,
page 4-162).

The concentrated, acidic fission product solution was partially denitrated by sugar
addition and neutralized by the addition of sodium hydroxide solution in PUREX tank F-
16. The neutralized waste was transferred from PUTREX tank F-16 to underground
storage tanks in the 200 East Area tank farms. The waste formed supernatant and sludge
layers within the tanks. Most of the supernatant, known as PUREX supernatant
neutralized (PSN) was eventually processed in the 221-B Plant to remove cesium. Most
of the PUTREX waste sludges were sluiced from single-shell tanks, acidified (waste
known as PUREX Acidified Sludge [PAS]), and transferred to 221-B Plant to remove
strontium.

The plutonium solutions generated at the PUREX Plant were transferred to the
234-5Z building (Z-Plant) for further processing. Uranium solutions were transferred to
the 224-U building (U0 3 Plant) for conversion to an oxide and transfer to offsite facilities
for re-use in the fabrication of nuclear fuel.
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3.1.3 Miscellaneous Plant Waste Solutions

During the solvent extraction process conducted at the PUREX Plant, the organic
solvents were washed to remove organic degradation products that would interfere with
the process. The waste from washing the organic solvents, known as organic wash waste
(QWW), was collected in PUREX Plant tanks G-8 and R-8 before transfer to the
underground storage tanks.

Miscellaneous low, radioactivity wastes from the 29 1-A exhaust ventilation were also
collected in PUREX Plant tank U-3 (RHO-MA-I 16, page 4-167). Tanks U-3 and U-4
also collected miscellaneous laboratory sump wastes and sump waste from the
206-A acid fractionator building (RHO-MA-i 16, page 4-167). Miscellaneous low,
radioactivity wastes from the cell sumps were collected in PUREX Plant tank F-18.
Sodium nitrite and sodium hydroxide were added to the miscellaneous low, radioactivity
waste streams collected in tanks U-3, U-4, and F-I 8 to meet corrosion inhibitor
requirements and then transferred to the underground storage tanks.

3.2 242-A EVAPORATOR

The 242-A Evaporator was constructed in the 200 East Area of the Hanford Site from
1974 through 1977. Figure 4 depicts the 242-A Evaporator building. The 242-A
Evaporator is the second vacuum evaporation unit constructed at the Hanford Site and is
similar in design to the 242-S Evaporator. The 242-A Evaporator began operation in
1977 and processed intermittent batches of wastes through 1989. The evaporator was
shutdown from late 1989 through early 1994 for upgrades.

The 242-A Evaporator process employs a conventional forced-circulation, vacuum
evaporation system to concentrate radioactive waste solutions. The main process
components of the evaporator-crystallizer system are the re-boiler, vapor-liquid separator,
recirculation pumnp, condensers, vacuum system, condensate collection tank, and ion
exchange column (no longer in service).

Waste from tank 24 1-A W-102 " is pumped into the evaporator recirculation line on the
upstream side of the re-boiler at a rate to maintain a constant specific gravity in the
concentrated waste. As the feed enters the recirculation line, it blends with the main
process slurry stream which flows to the re-boiler. In the re-boiler, the mixture is heated
slightly to a temperature normally between 130OF and 1700F by steam that is flowing
through the re-boiler shell. The steam and waste do not come into direct contact. The
heated slurry is discharged from the re-boiler to the vapor-liquid separator. A fraction of
the water in the waste flashes to steam in the vapor-liquid separator and is drawn through
the wire mesh de-entrainer pads into the vapor line leading to the condensers. The steam
derived from the waste is condensed to water and discharged to the 200 East Area
Effluent Treatment Facility. As evaporation takes place in the vapor-liquid separator
vessel, the waste is concentrated. Waste flows from the vapor-liquid separator vessel to

"Tank 24 1-A- 102 was used as the evaporator feed tank from 1977 through 1980.
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the recirculation pump suction via a drop-out leg. The recirculation pump discharges the
slurry back to the re-boiler.

The process continues until the waste reaches the desired concentration point. At which
point, a small fraction of the concentrated waste is withdrawn from the upper
recirculation line and is pumped by the slurry pump to an underground storage tank.
Prior operation of the 242-A Evaporator (1977 - 1985) was conducted to achieve super-
saturation of the waste in the vapor-liquid separator vessel, which creates new salt crystal
nuclei and promotes growth of existing crystals in the slurry liquor. Typically, waste was
concentrated to the saturation limit for sodium aluminate and the resulting slurry
discharged from the evaporator was designated as DSSF. Waste concentrated beyond the
saturation limit for sodium aluminate is designated as double-shell slurry (DSS) with only
one tank full of this waste type having been made to date, which is presently stored in
tank 241 .AN-103. Production of DSSF and DSS were conducted to minimize the
volume of wastes stored in the double-shell tanks. However, this practice was not
continued when the evaporator re-started operations in 1994 because of concerns with
retention of gases in the DSSF and DSS wastes.

Figure 4 242-A Evaporator

29



RPP-RPT-23 177 Rev. 0

3.3 221-B PLANT FISSION PRODUCTS PROCESSING

The 221-B Plant was originally constructed from 1943-1945 as part of the Manhattan
Project during WWII. The plant operated from April 1945 through September 1952
processing irradiated uranium fuel elements to separate plutonium. The process
equipment in B Plant was flushed to remove residual plutonium and fission products and
placed in standby status until 1961. From 1961 through July 1963, equipment was
replaced in some of the process cells within B Plant to prepare the facility for recovery of
fission products from high-level waste solutions. Figure 5 provides an aerial view of the
B Plant.

From August 1963 through June 1966, B-Plant was used in conjunction with the PUREX
facility, 244-CR Vault, and the 201 -C Hot Semiworks (renamed Strontium Semiworks in
1963) to separate strontium-90 and rare earths (i.e., cerium- 144 and promethium- 147)
from high-level waste solutions. Then, from July 1966 through December 1967,
equipment was replaced within B-Plant to expand the processing capability to include
cesium removal from fission high-level waste solutions using ion exchange equipment.
The strontium and rare earths processing equipment was also replaced to include only
strontium removal using a solvent extraction equipment, followed by precipitation and
centrifugation equipment for purifying the strontium. The cesium ion exchange process
was operated from December 1967 through September 1983 and again briefing in
October 1985 through February 1986. The strontium solvent extraction process operated
from January 1968 through mid-1977. Each of the fission products processing events in
the B-Plant is discussed in more detail in the following sections.

Figure 5 221-B Plant and WESF circa 1978
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3.3.1 STRONTIUM AND RARE EARTHS PROCESSING

On September 18, 1961 (HW-71 187-DEL, page F-2), renovation of cells 5 through 12
within B-Plant canyon was initiated to use these cells for separating strontium and rare
earths from a mixed fission product solution (HW-690 11). Construction activities were
completed, and the facility was accepted by operations on January 31, 1963 (HW-76848-
DEL, page B-2). Processing of radioactive waste in cells 5 through 12 at the B-Plant
commenced on August 2, 1963 (HW-788 17-DEL, page B-2 and G-2),

B-Plant was used in conjunction wit the PLIREX facility, 244-CR Vault and the 201-C
Hot Semiworks to separate strontiuni-90, cerium- 144 and promnethium- 147 from high-
level waste solutions. The PIJREX facility generated a first cycle raffinate solution from
the solvent extraction reprocessing of irradiated reactor fuel (i.e., high-level waste). The
first cycle raffinate solution was highly acidic and contained most of the fission products
(e.g., strontium-89/90, cerium-144, promethium-i 47, and cesium-137) that were
separated from the uranium and plutonium during the reprocessing of irradiated reactor
fuel. The acidity of the first cycle raffinate solution was reduced by addition of sugar and
digestion at elevated temperature to decompose the nitric acid solution.

In a section of the PUREX facility known as the head-end, first cycle raffinate solution
was reacted with sodium sulfate and lead nitrate to precipitate strontium and rare earth
(i.e., cenium and promethium) fission products (HW-63051 and HW-69534). Lead co-
precipitated with strontium and increased the amount of strontium precipitated from the
first cycle raffinate solution. The resulting strontium and rare earth precipitate was
centrifuged and washed to separate the supemnatant, which contained soluble fission
products such as cesiuni-137, zirconium-niobium-95, and ruthenium-rhodium-106. The
supernatant containing the soluble fission products (e.g., cesium- 137, zirconium-
niobium-95, and ruthenium-rhodium-106) was neutralized and transferred to
underground storage tanks. The strontium and rare earth precipitate was metathesized to
soluble carbonates by addition of sodium carbonate. The strontium and rare earth
carbonate precipitates were then dissolved in nitric acid and transferred to B-Plant via
244-CR Vault for further processing.

In B-Plant, the strontium nitrate / rare earth nitrate solution were processed to form
separate solutions containing strontium and rare earths (HW-770 16). The strontium
nitrate / rare earth nitrate solution was reacted with oxalic acid to precipitate the rare
earths along with lead, leaving strontium in solution. The precipitate was centrifuged to
separate the strontium solution from the rare earth precipitate. The strontium solution
was stored in B-Plant and transferred periodically to the 201 -C Hot Semiworks for
purification. The rare earth precipitate was dissolved in nitric acid and stored in B-Plant
for further processing.

Lead was removed from the rare earth solution by adding sodium hydroxide solution to
form soluble plumbite and insoluble rare earth hydroxide precipitates (11W-S 1373, RL-
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SEP-197, page G-2, and HAN-90907, page 21). The plumbite was separated from the
rare earth hydroxide precipitate by centrifugation and discarded to the singl e-shell tanks.
The rare earth hydroxide precipitate was washed with sodium hydroxide solution to
remove soluble lead and the wash solution was also discarded to the single-shell tanks.
The rare earth hydroxide precipitate was dissolved in nitric acid, stored in B-Plant, and
eventually transferred to the 20 1-C Hot Semiworks for purification.

Processing of strontium and rare earth solutions within B-Plant continued until June 1966
(HAN-95105-DEL, page 15). Separations of strontium and rare earths from the first
cycle raffrnate solution continued to be conducted in the head-end section of the PUREX
facility through February 8, 1967 (HAN-96805-DEL, page A111-4). The strontium and
rare earth solution was transferred from PUREX to the 244-CR Vault for storage from
July 1966 through February 1967, while equipment modifications were conducted at B-
Plant.

3.3.2 CESIUM AND STRONTIUM PROCESSING

From July 1966 (HAN-95284-DEL, page 13) through October 1967 (HAN-98918-DEL,
page AIII-2), equipment within the 22 1-B Plant was flushed and replaced with new
equipment for separating cesium and strontium from high-level waste. In January 1967
(HAN-96590-DEL, page AIII-4) and in March 1967 (HAN-97066-DEL, page AIII-4),
testing was conducted of a new centrifuge and a precipitation-decantation-centrifugation
technique for separating iron and aluminum from PUREX sludge waste. Construction
activities continued to be conducted in the 221 -B Plant throughout 1967.

On December 27, 1967 (HAN-99396-DEL, page AIII-3), alkaline supernatants stored in
the single-shell tanks were transferred to B-Plant, and cesium was separated using an ion
exchange process. Cesium ion exchange processing continued at B-Plant until October
1983 using at first inorganic and later organic. ion exchange materials (RHO-RE-SA-
169). The recovered cesium was purified through a second ion exchange process that
used an inorganic ion exchange media (SD-RE-TM-002). The second ion exchange
process was conducted from August 1974 through September 1983. The waste from the
second ion exchange process was blended with the feed solutions to the first ion
exchange process. The purified cesium solution was transferred to the 225-B Waste
Encapsulation and Storage Facility (WESF) for conversion to cesium chloride salt and
double contained sealing in stainless steel capsules (SD-RE-TM-002). A brief cesium
ion exchange campaign was conducted from October 1985 through February 1986 to
process cesium chloride solution recovered from cesium capsules. Cesium was also
precipitated from acidic, PUREX high-level waste (known as CAW) using
phosphotungstic acid (PTA), with the cesium precipitate dissolved in sodium hydroxide
solution and processed through the ion exchange equipment for cesium recovery (ARH-
CD-917). The PTA process operated from 1968 through 1972.
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On January 31, 1968, the solvent extraction equipment installed in B-Plant was operated
to purify the inventory of rare earth solutions stored at B-Plant (HAN-99604-DEL, page
A1II-3). The semi-purified promethium - cerium solution was stored in B-Plant process
tank 6-2 (HAN-100127-DEL, page AIII-3). Separation of strontium from the strontium
and rare earths solutions stored in the 244-CR Vault was then conducted in March 1968
using the solvent extraction equipment (HAN-l100 127-DEL, page AIII-3).

The B-Plant solvent extraction equipment began processing the PUREX first cycle
raffinate solution to separate strontium on April 20, 1968 (HAN-100357-DEL, page AIII-
3). The processing of PUREX first cycle raffinate solution was completed on August 30,
1968 (PRD-SEP-68-DEL, page AIII-3). The B-Plant solvent extraction equipment was
then used to separate strontium from PUREX high-level waste sludges that had been
acidified (known as PAS) in 244-AR Vault and transferred to B-Plant for centrifugation
to separate solids and strontium removal (PRD-SEP-68-DEL, page AIHI-4). In addition,
the B-Plant solvent extraction equipment was operated periodically to separate strontium
from CAW solutions following the PTA processing to separate cesium. Strontium
separation from high-level waste solutions using the solvent extraction equipment
continued at B-Plant until mid-i 1977.

3.4 HOT SEMI WORKS

The Hot Semiworks, 201-C building, was constructed in 1951 to 1952 as a research and
test facility for the REDOX and TBP Plant chemical separations processes (HW-22955).
An aerial view of the Hot Semiworks facility circa 1983 is provided in Figure 6. The
Hot Semiworks was originally operated from November 1952 to October 1953 as a pilot
facility to research and demonstrate the REDOX chemical separations process (HW-
3 1767). The facility was modified in 1953 and operated from May 1955 (HW-38768-
RD) through March 1956 (HW-49673-RD) as a research and demonstration facility for
the PUREX chemical separations process. REDOX and PUREX process flowsheet
testing conducted at the Hot Semiworks included the dissolution of aluminum clad
irradiated fuel for processing through the pilot plant solvent extraction system to separate
uranium and plutonium from fission products.

Following completion of the PIJREX chemical separation process research and
development activities, a maintenance program was initiated at the Hot Semiworks
facility for plant improvements. This maintenance program was completed in July 1957
and the Hot Semiworks was placed in standby mode in July 1957 (HW-52860). The
Hot Semiworks was re-activated in 1961 and used until 1967 to separate fission products
from various high-level waste solutions. The above ground structures at the Hot
Semiworks were demolished in 1983 -84 (WIIC-SD-EN-ES-O 19).

The radioactive waste from the REDOX process research test runs were concentrated and
transferred to an underground storage tank, TK-70 (also designated as 241-CX-70)
located at the Hot Semiworks 241 -CX tank farm facilities. The organic solvent waste
from the REDOX process test runs was transferred to an underground crib. The
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radioactive wastes from the PUJR.EX process research test runs were concentrated and
transferred to tanks 241 -C-201 through 241 -C-204 (RPP-l 5408). Process condensates
and cooling water from equipment in the Hot Semiworks were transferred to crib 2 16-C-
1 (HW-485l 8, page 21). Process condensates from the evaporation of radioactive waste
were transferred to crib 21 6-C-6 (HW-485 18, page 21). Organic solvent waste from the
PUREX process research runs was transferred from Hot Semiworks building 276-C to
crib 216-C-4 starting in October 1955 (HW-485 18, page 22).

In 1961, the Hot Semiworks was modified to incorporate solvent extraction and ion
exchange columns for demonstrating strontium purification processing (HW-68786).
The Hot Semiworks was operated from May 1961 to October 1961 to demonstrate
strontium separation from PUREX waste and transfer the separated strontium to Oak
Ridge National Laboratory (HW-72666-RD Part 1, page 6). The Hot Semiworks facility
was renamed the Strontium Semiworks facility in 1961 and was operated until 1967 to
separate strontium from various waste solutions.

The Strontium Semiworks along with a renovated portion of B-Plant, PUREX Plant
head-end, and the 244-CR vault were used from 1961 through 1967 to separate
strontium-90, cesium- 13 7, cerium- 144, and promethium- 147 from various waste
solutions (HW-71 179). The head-end of PUREX was used to separate strontium-90 from
high-level waste with the strontium-90 solution transferred to the 244-CR vault for
storage and decay of strontiuni-89 and eventual transfer to the Strontium Semiworks.
The 244-CR vault was also used to transfer solutions containing strontiumn and rare earths
from the PUREX Plant to B-Plant for separating the strontium-90 and rare earths
(mixture of cerium-144 and promethium-147) into separate solutions (HW-77016).

The strontium-90 solution and rare earths solution were transferred separately to the
Strontium Semiworks for further purification and load-out onto casks (HW-7 898 7-REV,
page 12 and HW-8 1481, page 38). Solvent extraction equipment was operated under
various flowsheet conditions to purify separate batches of strontium-90, ceriurn-144, and
promethium-147. Organic solvent waste from the Strontium Semiworks was transferred
to an underground crib. When the Strontium Semiworks was eventually shutdown in
1967, the organic solvent was transferred to the REDOX Plant for incorporation in the,
REDOX process.

PUREX high-level waste solutions that were stored in C Farm were also passed through a
shielded cask that contained Decalso16 ion exchange material to separate cesium-137.
Building 801 -C in C-Farm was used to contain the shielded cask while cesium was
loaded onto the ion exchange material (HW-71333). A cask station at the PUREX
facility was also used to load cesium onto ion exchange material.

The Strontium Semiworks was also used in conjunction with the 801-C cask station to
demonstrate the separation of technetium-99 from alkaline high-level waste solutions.
Approximately 1-kg of technetium-99 was separated from high-level waste that was
stored in C-Farm SSTs in October 1963 (HW-79377-C, page C-7 and HW-79480, page

16 Decalsoe is a synthetic, sodium alumninosilicate gel manufactured by the Permutit Company, New York.
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G-2). The high-level waste solution was passed through a shielded cask in the 801 -C
building that contained Decalsoo ion exchange material to separate cesium. The effluent
solution from the cesium cask was then passed through a separate shielded cask in the
801 -C building that contained IRA-40lI®a" ion exchange material, which adsorbed
technetium from the waste solution. The Strontium Semiworks received the cask that
was loaded with technetium in November 1963, eluted and concentrated the technetium,
which was then loaded into a smaller cask for transfer to the Hanford Laboratories
located in the 300 Area (HW-79768, page G-2). A second campaign to recover an
additional 1 -kg of technetium-99 from high-level waste stored in C-Farm was conducted
in August through September 1964 in the same manner as the first campaign (H-W-83876,
page B3-2 and H W-843 54, page B-i).

In addition to the tecbnetium-99 campaigns, the Strontium Semiworks used the installed
solvent extraction equipment to purify a solution containing a mixture of americium,
cerium, and rare earths (HAN-98529-DEL, page AI1I-3). The solution containing a
mixture of americium, cerium, and rare earths had been separated at the REDOX facility
while reprocessing the irradiated fuel from the Shippingport reactor (ARH- 13 54). The
americium, cerium, and rare earths were shipped the Hanford Laboratories in the 300
Area.

Tanks 24 1-C-1 07, 241 -C- 108, 241 -C- 109, 241 -C-ill1, and 241 -C- 112 all received highly
radioactive waste solutions from the Strontium Semiworks from 1961 through 1967
(RPP-15408, page i5). Tank 241-CX-70 did not receive any waste from the Strontium
Semiworks operations.

After being used successfully to separate various fission products from waste solutions,
the Strontium Semiworks was deactivated beginning from October 1967 (HAN-9891 8-
DEL, page AIII-3) through November 1967 (HAN-99196-DEL, page AIII-3).

17 IRA-401 0 is a styrene, di-butyl benzene ion exchange bead manufactured by the Rohm and Haas
Company, Philadelphia, Pennsylvania.
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Figure 6 Hot Semiworks circa 1983
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3.5 100-N REACTOR DECONTAMINATION WASTE

This section provides only a general description of the 1 00-N Reactor. For further details
in the 1 00-N Reactor, see DOE/RL-97-1047.

The 1 00-N Reactor is one of the nine graphite core reactor that were constructed at the
Hanford Site from 1943 through 1963. The 1 00-N Reactor was completed in 1963 and
operated until 1986. Purified water was re-circulated through the reactor core in a
closed-loop cooling system. The 100-N Reactor also generated steam which was
transferred to a commercial facility for the production of electricity.

Periodic maintenance was conducted on the radioactively contaminated components of
the reactor. The radioactively contaminated components of the reactor were first
decontaminated prior to maintenance activities. The 100-N Reactor decontamination
wastes have been described as a 4 percent tni-sodium phosphate (Na3PO4) and 2 percent
sodium sulfate (Na2SO4) solution (letter 65413-79-174). However, other
decontamination chemicals are likely to have been used. Analyses of the 100-N Reactor
decontamination solutions were not located.

The spent decontamination solutions were transported from the 1 00-N Reactor area via
railcar to the 200 Area tank farmns for storage in the underground tanks. Prior to 1980,
the 1 00-N Reactor decontamination wastes were unloaded to tanks at the 204-S facility
(see Figure 7) located in the, 200 West Area and then transferred to single-shell tanks.
Beginning in 1980, the 1 00-N Reactor decontamination wastes were received in the
204-AR Railcar Unloading facility (see Figure 8) located in the 200-E Area of the
Hanford Site and then transferred to various double-shell tanks.
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Figure 7. 204-S Tanker Car Unloading Facility

Figure 8. 204-AR Railcar Unloading Facility



RPP-RPT-23 177 Rev. 0

4.0 SUMMARY

Tank 241 -AW- 105 received CC waste in 1980 and miscellaneous B Plant low activity
wastes in 1982. These wastes were transferred in April 1983 to tank 24 1-AW-l101,
leaving a heel of -5 1,000 gallons in tank 241 -AW- 105. Tank 241 -AW- 105 was next
used to store DSSF and N reactor decontamination wastes from tank 24 1-AW- 103 and
miscellaneous low activity wastes from the PUREX Plant from April 1983 - July 1984.
While the majority of these wastes were removed in 1984, the miscellaneous PUREX
Plant waste had precipitated leaving a heel of approximately 73,000 liters (- 19,300
gallons or -7 inches of waste) of sludge categorized as PL2 type waste in tank 241 -AW-
105. The PL2 sludge waste phase contains -2,075 qCi/gram TRU, as well -5,110 Ci of
13C and 22,700 Ci 9OSr.

Tank 241 -AW- 105 was then used from 1984 through 1988 to receive neutralized
cladding removal waste (NCRW) from the PUREX Plant and high TRU content sludge
retrieved from tank CX-70. The tank CX-70 waste was generated during REDOX
process research and testing studies conducted at the 201 -C Hot Semiworks. Tank 241 -
AW105 also received miscellaneous low activity wastes from stabilization and
decommissioning the PUREX Plant conducted from 1992 through 1996. The NCRW
formed a sludge fraction that deposited atop the PL2 sludge in tank 24 1-AW-l105. The
supernatant was periodically transferred from tank 241 -A W-105 to other double-shell
tanks for dispositioning. Tank 241-AW-105 presently contains -593,000 liters (157,000
gallons) of supernatant. The supernatant contains 0.4 7ICi/gram TRU, as well as 5,920 Ci
of 137 Cs and 13.1 Ci of 9Sr. Approximately 926,000 liters (-272,900 gallons) of NCRW
sludge are present in tank 241 -AW-l105. The NCRW sludge phase contains
approximately 855 TICi per gramn TRU, as well as 39,200 Ci Of 117CS and 8,630 Ci of 9Sr.
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APPENDIX A

TANK 241 -AW-lO05 WASTE TRANSFER RECORDS
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A.1 WASTE TRANSFER RECORDS FOR JULY 1980 - SEPTEMBER 1985

Tank 241-AW-105 waste transfer records for July 1980 through September 1985 are
listed in the daily operating reports for the Tank Farms as well as individual waste
transfer datasheets. Appendix A- I provides a summary of the tank 241 -AW- 105 waste
transfers listed in Tank Farm daily operating reports and waste transfer datasheets.

A.2 WASTE TRANSFER RECORDS FOR JANUARY 1985 - AUGUST 2004

Tank 241 -A W-105 waste transfers that occurred after January 1, 1985 are listed in the
TWINS database at the following web addresses:

* January 1, 1985 to December 2000:

http://twins.pnl.gov/data/bhcde3s.exe?table=tcd.dbo.transfers denorm&type=table
&wherel =waste site id+%3D+%2 7241 -AW-1I05%27

" January 1, 2001 through the August 2004:

http://twins.pnl.g~ov/data/hcde3s. exe~table~tcd.dbo.v TXFR transfers&type--tabl

e&wherelwaste site id+%3D+%27241 -AW-105%27

All waste transfers associated with tank 241-AW-105 from January 1985 through August
2004 were downloaded from the TWINS database on August 19, 2004 and listed in
Appendix A-2.
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Appendix A-i

Tank 241-AW-105 Waste Transfer Records

July 1980 through September 1985
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Appendix A-2

Tank 241-AW-105 Waste Transfer Records

January 1985 through August 2004
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APPENDIX B

SURVEILLANCE ANALYSIS COMPUTER SYSTEM (SACS)

SURFACE LEVEL MEASUREMENTS FOR TANK 241-AW-1 05
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B.1 SURFACE LEVEL MEASUREMENTS

From July 1980 to the present, the surface level of the waste stored in tank 241 -AW- 105
was either manually measured or measured with an automated instrument. The waste
surface level measurements were recorded in the Surveillance Analysis Computer System
(SACS). The SACS measurements of the waste surface level can be accessed through
the Tank Waste Information Network System (TWINS) database at the following web
addresses:

httv://twins.Rnl .pov/data/gctLookgRFields3 .exe?table--twins cataloiz.dbo.li, Retin
eve SACS SL&whatsnew--Measurements

The surface level measurements for the waste stored in tank 241 -AW-1 05 were
downloaded from the TWINS database on August 19,2004. The surface level
measurements for the waste stored in tank 241 -AW- 105 are plotted in Appendix B for
July 1980 through August 18, 2004. The waste transfer records in Appendices A are
consistent with waste surface level measurements in Appendix B.
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