
Meyers, Colleen A

From: Trenchard, Glyn D
Sent: Friday, February 15, 2013 12:08 PM
To: Shrader, Todd A
Subject: FW: T-1 11
Attachments: T-1 11 level.pdf

This chart shows both the surface level (ENRAF now and manual tape on the older readings) as well as the

interstitial liquid level (ILL). It shows the 1974 pumping and the 1994/5 Interim Stabilization.
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Meyers, Colleen A

From: Trenchard, Glyn D
Sent: Friday, February 15, 2013 4:22 PM
To: Shrader, Todd A
Cc: Fletcher, Thomas W
Subject: Fwd: Liquid Observation Well Drawings
Attachments: H-2-9371 5 Sh. 3 Rev. 0 [D9018293].pdf; ATTOQOOI .htm; H-2-9371 5 Sh. 2 Rev. 2

[D901 8287].pdf, ATTOOOO2.htm

LOW info

Sent from my iPad

Begin forwarded message:

From: "Washenfelder, Dennis J" <Dennis J Washenfelder~r.gov>
Date: February 15, 2013, 3:05:10 PM PST
To: "Trenchard, Glyn D" <Glyn D Trenchard~ory.doe.Rovp
Subject: Liquid Observation Well Drawings

Glyn:

The two attached drawings show the liquid observation well dimensions and a sample of the overall
lengths that are installed in some of the tanks.

Dennis

Dennis J. Washenfelder
Washington River Protection Solutions LLC
509-373-2641 Work
509-531-5386 Cell
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Meyers, Colleen A

From: Charboneau, Briant L
Sent: Friday, February 15, 2013 3:35 PM
To: Charboneau, Stacy L
Subject: T-1 11 Location and 200 West Pump and Treatment Facility
Attachments: wmaT.pptx; 200 West Pump and Treatment WeIls.pptx

Importance: High

The first slide shows the T Tank Farm area with the location of the monitoring wells and the closest groundwater pump

and treatment extraction well. Tank T-111 is the bottom middle tank on this slide.

The second slide (200 West Pump and Treatment wells) shows the location of the all the 200 West Pump and Treatment

Facility extraction and injection wells along with the location of the T Tank Farm.



U. DEPARTMENT OF

E NERGY
MEDIA CONTACTS: FOR IMMEDIATE RELEASE~:
Lori Gamache, ORP, (50) 372-9130 JauryX 4i

1['('O NFRMS A DECREASE OF LIQUID LEVEL IN HANFORD SINGLE-
L -------- iSHELL TANK

RICHLAND) - The U.S. Department of Energy (DOE) Office of River Protection (OR?) and its
Tank Farms operations contractdr Washington River Protection Solutions (WRPS) have
,determined that liquid levels in Hanford single-shell tank (SST) T-lII I are decreasing.

This tank was classified as an assumed leaker in 1979. 1(b)(5)

1(b)(5)

Data indicates the current rate of loss of waste from the tank could be in the range of 150 to 300
gallons per year.

Tank T-1 I I is a 530,000 gallon capacity underground storage tank built between 1943-44, and
put into service in 1945. T- I11. currently contains approximately 447,000 galltons of sludge, a
mixture of solids and liquids with a mud-like consistency.

Jn February 1995 interim stabilization was completed for this tank, which means less than 5,000
gallons of supernatant liquid and less than 50,000 gallons of drainable interstitial liquid
remained. The sludge in tank T- I1I1 is estimated to still contain approximately 38,000 gallons of
drainable interstitial liquid.

(b)(5)

Z U.S, PLpwlmials of 840rgry I Offi'g of Ri..st fromeiah P 0. BOX 454 ! ftj laJnd, WA 94152 Z



Meyers, Colleen A

From: Charboneau, Briant L
Sent: Friday, February 15, 2013 3:35 PM
To: Charboneau, Stacy L
Subject: T-1 11 Location and 200 West Pump and Treatment Facility

Attachments: wmaT.pptx; 200 West Pump and Treatment Wells.pptx

Importance: High

The first slide shows the T Tank Farm area with the location of the monitoring wells and the closest groundwater pump

and treatment extraction well. Tank T-111 is the bottom middle tank on this slide.

The second slide (200 West Pump and Treatment wells) shows the location of the all the 200 West Pump and Treatment

Facility extraction and injection wells along with the location of the T Tank Farm.
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Moyers, Colleen A

From: WHilams, Alice
Sft: Friday, February 15, 2013 5:41 AM
To: Chafto.ea Sty J~tafr FrSubject RE: P aafrTFr

Thanks.

---- Original Message----
From: Charboneau, Stacy L
Sent: Friday, February 15, 2013 12 05 AM
To: Smith, Kein W (ORP}; Williams, Alice
Cc: Fletcher, Thomas W, Charboneau, Briant L, Trummef I, Candice
Subject(b-)(5) Pata for T Farm

Kevin and Alice,

I've just completed reviewing thj(b)(5)

(b)(5)

Have a good night,

Stacy



Meyers, Colleen A

From: Trenchard, Glyn 0
Sent: Friday, February 15, 2013 4:21 PM
To: Shrader, Todd A
Cc: Fletcher, Thomas W
Subject: Fwd: Sketch and Brief Description of Liquid Observation Well Neutron Probe
Attachments: SD-WM-PTR-001 LOW Neutron Probe Description. pdf; ATTOQO0l .htm

basic info but I though you may want it for your growing library

Glyn

Sent from my iPad

Begin forwarded message:

From: "Washenfelder, Dennis J" <Dennis J Washenfeldergrl.gov>
Date: February 15, 2013, 3:02:39 PM PST
To: "Trenchard, Glyn D" <Glyn D Trenchard~orrD.doe.gov>
Cc: "Little, David B" <David B Little Crl.gov>, "Roxburgh, Robert T" <Robert T Roxburgh(@rl.gov>,
"Schofield, John S" <John S Schofield Crl.gov>
Subject: Sketch and Brief Description of Liquid Observation Well Neutron Probe

Glyn:

The attachment includes a brief description of the liquid observation well neutron probe and an
assembly sketch.

Dennis

Dennis J. Washenfelder
Washington River Protection Solutions LLC
509-373-2641 Work
509-531-5386 Cell



MOYers, Colleen A

From: Charboneeu, Stacy L
Soft Wednesday, February 20, 2013 11:29 AM
To: Gamache, toli M
Subject: FwUT-1 11
Attachments: TY-105.xlsx*, T-204.xisx; T-2O3.idsx, B-204.xtwx B-203.xlsx

From : Fletche, Thomas W
Sent.- Wednesday, February 20, 2013 10:58 AM
To: Smith, Kevin W (ORP)
Cc: Trunvnel, Candce S; Charboneau, Stacy L; Shrader, Todd A; Trerichard, Glyn D
Subject: FW: T-111

K~evin,

Thairks,
Tomn fletcher, PE, PUP
Assistant Manager of Tank Farms
Tank Farm Project- Office of River Protection
Phon: 509,376.343411 Fax "0.372.1350 11 CelLk 509.539.2828
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Meyge, Colleen A

Frorn: Tranchard, Glyn D
Sent: Thursday, March 21, 2013 4:15 PM
To: Olds, Theodore E (Erik)
cc: Gamnache, Lori M
Subject: FW: Tank Leak Assessment Process
Afttch iiiot TFC-ENG-CEM-42jankjek .Assessment~rocess.pdf

Info for FOIA 2013-00721

C71 Trenehard
DOE - ORP
509-373-4016

From: Trenchard, Glyn D
Sent, Sunday, February 24, 2013 2: 10 PM
To: Shrader, Todd A
Subject: Tank Leak Assessment Proem

Todd - Here is a copy of the contractor's Leak Assessment process. I will try to find some corapleted reports
to send.(5)

Pb-)(5)

Glyn
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ENGINEERING Document TFC-ENG-CHEM-D-42, REV B-5
Page 2 of 14

TANK LEAK ASSESSMENT Issue Date September 11, 2012
PROCESS

1.0 PURPOSE AND SCOPE

This guidance document defines a process for investigating, evaluating, and reporting a potential
tank leak within the tank farms facility. It includes the process, products, responsibilities, and
time frame required. When directed by management, the same process can also be used to
evaluate any proposed change in a tank's leak status (i.e., "assumed leaker" to "sound").

This guidance document includes the following key components:

* Methods of initiating the evaluation process, including applicable data thresholds,

* Allotted times for completing each step,

0 Personnel responsible for each step in the process,

0 Description of the process for determining the tank leak classification (assumed leaker or
sound), and

0 Declaration of resulting tank classification.

This guidance document may be applied to any nuclear waste storage tank within the tank farms
facility, including single-shell tanks (SSTs), double-shell tanks (DSTs), aging waste tanks, and all
active catch tanks. Additional tanks or facilities may also be evaluated using this process when
directed by management. The primary focus of this process is leak assessment (level decreases),
but it can also be used to assess intrusions (level increases) or any other proposed change in tank
status at the direction of management.

The process described in this document applies to any Hanford high-level waste tank suspected of
having an active leak to the environment, regardless of current classification. The process
described in this section will result in the tank being classified as "sound" or "assumed leaker."

2.0 IMPLEMENTATION

This guidance document is effective on the date shown in the header.

3.0 RESPONSIBILITIES

Responsibilities are contained within Section 4.0.

4.0 GUIDANCE

4.1 Initial Indications/Data Anomalies

With the release of RPP-9937, "Single-Shell Tank System Leak Detection and Monitoring
Function and Requirements Document," as a primary Tni-Party Agreement document, many of
the SSTs are now exempt from environmentally-driven leak detection requirements. Any tank
that does not require leak detection monitoring (LDM) per RPP-9937 and is not in retrieval status
as defined in OSD-T- 151-00031 is exempt from the requirements of this guidance document;
however, this guidance document may be applied to those tanks when directed by management.



ENGINEERING Document TFC-ENG-CHEM-D-42, REV B-5
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TANK LEAK ASSESSMENT Issue Date September 11, 2012
PROCESS

Any data point that is outside the allowable criteria shall be evaluated for the effects of
barometric pressure, and the data corrected for those effects where applicable.

If a corrected data point exceeds the tank level decrease criteria (specification limits) as
established in OSD-T- 151-0003 1, the following actions shall be performed:

Assigned System I1. Request that the equipment used to obtain the data be checked for
Engineer/Delegated mechanical, electrical, and/or calibration problems that might
Design Authority invalidate the data point.

2. Request that the anomalous data be re-sampled within three working
days to verify repeatability. If the repeat data is also below the
decrease criteria and no equipment problems are identified, the data is
considered to be "verified."

3. If the data anomaly is verified or if it is indeterminate, issue a Problem
Evaluation Request (PER) within one working day of the repeat
reading. As soon as the data anomaly is verified, the required data
collection frequency for the device used to record the anomaly,
(normally surface level or Interstitial Liquid Level), shall immediately
become "weekly," regardless of the original frequency.

4. Notify the shift office to collect any additional data on a temporary
round sheet per TFC-OPS-OPER-C-08. The weekly readings shall
continue until discontinued by direction of the Technical Integration,
Central Processing and DST/SST Integrity (TICP&I) Manager.

Base Operations 5. Assign responsible engineer(s) to evaluate alternate causes and collect
System Engineering any additional tank data that is required.
Manager

Responsible 6. Evaluate common alternate explanations for the data variations,
Engineer(s) (i.e., other than a tank leak). The initial assessment shall be completed

within three working days. Common alternate explanations include,
(but are not limited to), weather changes, (temperature, barometric
pressure response, etc.), instrument problems, (calibration and
electrical problems), waste surface problems, ventilation rate
variations affecting evaporation, waste transfers and drainbacks, and
waste disturbing field operations.

Base Operations 7. If a viable alternate explanation is identified, the PER shall be closed,
System Engineering citing that explanation.
Manager

Responsible 8. If a data anomaly is verified or indeterminate and no viable alternate
Engineer(s) explanation is identified within the allowable time period, (three

working days), recommend that the formal leak assessment process be
initiated, and the PER shall be updated to reflect this information.

TCIP&I Manager 9. Review the available information and recommendations, and, if
warranted, or if notified that an Unexplained High Resolution
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TANK LEAK ASSESSMENT Issue Date September 11, 2012
PROCESS

Resistivity (HRR) Anomaly exists, officially initiate the formal leak
assessment process.

10. If the assessment involves a monitored catch tank or vault, request that
the Base Operation Central Shift Manger notify the Environmental
On-Call in accordance with TFC-ESHQ-ENV -FS-C-01, to report this
initiation to Ecology within seven calendar days.

Base Operations 11. Notify the appropriate tank farm facility manager, and request funding
System Engineering to perform a formal leak assessment.
Manager

TCIP&I Manager 12. Assign a Leak Assessment Coordinator and a team of analysts with
the necessary range of expertise to thoroughly evaluate all available
data per Section 4.2.2 of this document.

Base Operations 13. Notify the DOE Office of River Protection (ORP) via e-mail that a
System Engineering formal leak assessment has been initiated.
Manager

4.2 Leak Assessment Process

4.2.1 General

There are four ways that a leak assessment can be initiated:

I. An anomalous data point (below allowable tolerance) is verified and no viable alternative
explanation is identified within the allowable time period. (See Section 4. 1.)

2. Direction is received through the appropriate contracting process requesting that the Tank
Farm contractor perform a leak assessment on a particular tank.

(Spectral logging of drywells surrounding the waste tanks is presently performed outside
of the primary tank farm operator contract. If these companies determine from the
spectral data that a tank currently classified as "sound" may have leaked in the past, or
that a tank may be currently leaking, they typically notify Washington River Protection
Solutions, LLC (WRPS) and ORP of their findings. Upon receipt of written direction
from ORP, the leak assessment process shall be initiated.)

3. An Unexplained I-RR Anomaly is deemed to exist for a tank in retrieval status.

4. A formal leak assessment may be initiated at the request of WRPS management on any

tank, at any time, for any reason.

The formal leak assessment process is based on probabilistic analysis to assess the mathematical
likelihood (probability) that a specific tank is leaking or has leaked. The technical basis for the
process and additional details and examples of the methodology for implementing the process can
be found in HNF-3747, "Tank Leak Assessment Technical Background." For each step, a
description of the process, products, and responsibilities is provided.
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4.2.2 Leak Assessment Participants

Participants in the assessment process will be an assigned group of analysts and an assessment
coordinator. For a typical single shell tank, the group of analysts should include expertise in the
following areas:

* In-tank data - a person with extensive knowledge and experience in reviewing, analyzing,
and interpreting in-tank (i.e., surface liquid level and liquid observation well) data;

* Ex-tank data - a person with extensive knowledge and experience in reviewing,
analyzing, and interpreting ex-tank drywell and lateral survey data, or HRR data if leak
assessment process was initiated due to an Unexplained HRR Anomaly; and

* Tank operations and processes - a person with extensive knowledge and experience with
operations of the tank, tank history, tank waste characteristics, and in-tank processes.

The same person may provide expertise in more than one area.

Additional analysts may be included, particularly as specific additional expertise is identified as
relevant for the specific assessment. The makeup of the panel may be adjusted to complement
the available data. (Example: If a catch tank is being evaluated and no drywell data is available,
one might consider adding a facility configuration specialist in place of the ex-tank specialist.)

The assessment coordinator will be a person familiar with this process and the technical basis
underlying it, with particular knowledge of the probabilistic assessment processes.

4.2.3 Review Available Information

Leak probability assessment consists of seven steps and results in a recommendation regarding
classification of the tank as "assumed leaker" or "sound." Guidance and examples of
implementation of these steps are provided in HNF-3747.

Assessment I1. Identify all relevant information and provide to participating analysts.
Coordinator

This information includes surface level measurements, liquid
observation well measurements, historical or recent gross gamma logs
and spectral gamma logs for drywells near the tank, HRR data as
applicable for a tank in retrieval status, tank process history, and all
available corroborating evidence. See Tables 1 and 2 for specific
information relating to in-tank and ex-tank data, respectively.

Assigned Analysts 2. Independently review information and make preliminary
inte~retations And identify questions/additional information needed.
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4.2.4 Develop Specific Hypotheses, Identify Relevant Data

Assessment 1. Convene workshop with participating analysts to:
Coordinator

* Develop specific leak and non-leak hypotheses. Participants
must agree on these hypotheses (though they do not need to
agree on the relative likelihoods).

* Identify the specific data that are relevant to the leak
determination and the features (e.g., patterns) of those data.
Specifically, for the data in Tables 1 and 2, the analysts shall
answer the yes/no/NA question for each potential data element
and the questions for corroborating evidence.

Assigned Analysts 2. After the workshop, review the data provided, and any additional
information that may be identified. This review has two purposes:

* Confirm the hypotheses developed in the workshop; and

* Provide information needed for the assessment of probabilities
in the next step.

Assessment 3. Confirm with analysts that the hypotheses are still valid. Any changes
Coordinator in hypotheses must be agreed upon by all participating analysts.

4.2.5 Assess Leak Probability

Assessment I. Work with each analyst individually to assess the necessary

Coordinator probabilistic input required to complete Table 3.

Detailed explanation of this table and the process for eliciting these
probabilities is provided in HNF-3747. Specifically, the necessary
probabilities are listed below (subject to the limitations noted on
Table 3):

* Prior probability that the tank is leaking or has leaked without
consideration of the specific data initiating this process. This
establishes any pre-evaluation bias and is typically established
at 0.50 (no pre-evaluation bias, either for or against a leak).

* Conditional probabilities for in-tank data (for both surface
liquid level and liquid observation well, if both are available
and relevant) given the leak (L) and non-leak (NL)
hypotheses. Also, conditional probabilities as needed based
on level of independence between in-tank data

* Conditional probabilities for ex-tank data (for both gross
gamma logs and spectral gamma logs, if both are available and
relevant) given the leak (L) and non-leak (NL) hypotheses.
Also, conditional probabilities as needed based on level of
independence between ex-tank data.
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* If in-tank and ex-tank data are not independent of each other,
conditional probabilities are needed to define level of
dependence.

Assessment 2. The basis for the assessments should be thoroughly documented by the
Coordinator/Analysts coordinator and reviewed and concurred with by the analysts.

4.2.6 Prepare Assessment Report

Assessment 1. Compile the revised assessments into a preliminary report. Report
Coordinator shall include the following key elements:

0 Summary of tank history

* Summary of available data reviewed

* Discussion of hypotheses considered

* Summary of the analysts' assessment

* Summary of resulting mathematical probabilities, including
completed data sheets.

2. Provide the report to the analysts for review and concurrence.

Concurrence will be based on the report providing an accurate
description of assessed probabilities and the basis for them. It does
not necessarily indicate agreement with the assessments of other
analysts.

4.2.7 Present Results to the Executive Safety Review Board

The Executive Safety Review Board (ESRB) is the decision authority for determining the
classification of a tank (either "assumed leaker" or "sound").

Assessment 1 . Notify the appropriate ESRB secretary of need to convene a ESRB

Coordinator meeting.

2. Present results of the panel assessments to the appropriate ESRB.

ESRB 3. Dictate any additional actions, including declaration of a previously
undeclared ''assumed leaker."

The following guidelines are used to qualify as an "assumed leaker":

* The posterior probability from the assessments of the leaker
hypothesis is greater than .5, and

* The combined likelihood ratio favors the leaker hypothesis
(i.e., is greater than 1.0).
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The ESRB review of the tank leak assessment process and
documentation of ESRB decisions will be performed in accordance
with TFC-CHARTER- 10.

Base Operations 4. If the "assumed leaker" declaration by the ESRB involves a monitored
System Engineering catch tank or vault, request that the Base Operation Central Shift
Manager Manger notify the Environmental On-Call in accordance with

TFC-ESHQ-ENV_-FS-C-01, and report this to Ecology within seven
calendar days.

4.2.8 Prepare Final Assessment Report

Assessment 1. Prepare final assessment report with review and concurrence by the
Coordinator other participants as an update of the preliminary assessment report

based on the workshop to revise/reconcile assessments. The final
report is to be approved by the TCIP&I Manager.

NOTE: This report shall include the final ESRB decision and shall be
released as an engineering document per the requirements of
TFC-ENG-DESIGN-C-25, for tracking and retrieval purposes. ORP
must be on final distribution.

4.2.9 Prepare Impact Report and Options Analysis - Catch Tank or Vault "Leak"

Environmental 1. If the "assumed leaker" declaration by the ESRB involves a monitored
Protection catch tank or vault, assist ORP to submit to Ecology, within 30 days of

ESRB declaration, a report that includes:

* An evaluation of the potential threat to human health and the
environment.

* A recommendation for a short term response or an options
analysis (see RPP-PLAN-4 8438).

Environmental 2. If the "assumed leaker" declaration by the ESRB involves a monitored
Protection catch tank or vault, prepare an options analysis (see RPP-PLAN-48438)

and assist ORP in submittal to Ecology as a Hanford Federal Facility
Agreement and Consent Order secondary document.

4.2.10 Reports and Documentation

Preliminary Assessment Report - prepared by the tank leak assessment coordinator to
include the specific probabilistic assessments of the analysts, the technical rationales for
these assessments, the probability of the tank being a leaker based on these assessments,
and the significant differences and the apparent reasons for these differences among the
analysts. It is a "working document" provided to the analysts prior to the revision!
reconciliation workshop, and may also be provided to the ESRB members prior to their
decision.

* Final Assessment Report - prepared by the tank leak assessment coordinator with.review
and concurrence by the other participants as an update of the Preliminary Assessment
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Report based on the workshop to revise/reconcile assessments. This report shall include
the final ESRB decision and shall be released as an engineering document for tracking
and retrieval purposes.

If necessary, change the official tank status as reported in HNF-EP-O 182, "Waste Tank
Summary Report."

5.0 DEFINITIONS

Data element. Specific information from a particular source that may be relevant to tank leak
determination. Generally, data elements will include surface liquid level, liquid observation well
measurements, gross gamma logs from drywells and laterals, data from leak detection pits, and
spectral gamma logs.

Ex-tank measures. Leak monitoring data from measures taken outside the tank, i.e., from
drywells, leak detection pits, and laterals.

Gross izamma logs. Measures of the change in radioactivity in the soil over time based on total
gamma counts in specific reference intervals.

HRR data. Soil resistivity data obtained from a high resolution resistivity (HRR) leak detection
system installed on a tank for use during waste retrieval activity.

Hypotheses. Possible explanations for observed data. Generally, one hypothesis considered will
be that the tank has leaked or is leaking. In most cases, one or more non-leak hypotheses will
also be developed and considered.

Initiatiniz data. Data from leak monitoring or other sources (e.g., spectral gamma logging) that
exceed specified requirements, thus initiating further required actions.

In-tank measures. Leak monitoring data from measures taken inside the tank, i.e., surface liquid
level and interstitial liquid level.

Likelihood ratio. The ratio of two probabilities that specifies the relative chance that specific data
(e.g., changes in surface liquid level) are the result of one hypothesis (e.g., tank has leaked)
versus another (e.g., season/weather variation).

Preliminary determination. The process for determining whether initiating data can be explained
with an acceptable degree of certainty by some operations or processes other than the tank
leaking.

Prior p2robability. The probability that a tank has leaked or is leaking before initiating data are
available.

Probability. A measure of the state of knowledge or belief about the likelihood that a specific
state of nature (e.g., a tank has leaked or is leaking) is true. Probability must be between 0
(absolute certainty that the state of nature is not true) and 1 (absolute certainty that the state of
nature is true).

Spectral gamma logs. Measures of the concentration of individual gamma-ray-emitting
radionuclides in the sediments surrounding drywells.
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Unexplained HRR Anomaly. An HRR anomaly which has been evaluated as described in

RPP-32477 and documented as requiring entry into the tank leak assessment process.

6.0 RECORDS

The following records are generated during the performance of this guidance document:

* Final Assessment Report, which includes the following:

- Leak assessment report
- Email notification to ORP.

The record custodian identified in the Company Records Inventory and Disposition Schedule
(RIDS) is responsible for record retention in accordance with TFC-BSM-IRMDC-C-02.
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5. RPP-3 2477, "High Resolution Resistivity Leak Detection Data Processing and
Evaluation Methods and Requirements."

6. "Statistical Decision Theory and Bayesian Analysis," Second Edition, 1985, J. 0.
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Table 1. Example of Categorization of In-Tank Data.

SURFACE LEVEL MEASUREMENTS

ENRAF Mark Best Choice, Y/N/NA
Unexplained, repeatable drop>tolerance Yes J No NA
Significant drop Yes No NA
Significant trend change Yes J No NA J

FIC __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _

Unexplained, repeatable drop>tolerance Yes No NA
Significant drop Yes No NA
Significant trend change Yes J No NA J

M.T.____________ __ ______

Unexplained, repeatable drop>tolerance Yes No NA
Significant drop I Yes No N
Significant trend change j Yes No N

LOW MEASUREMENTS

[Unexplained, repeatable drop>tolerance Yes No NA

Significant drop I Yes No NA
Significant trend change Yes No NA

CORROBORATING EVIDENCE

Thermocouple Leak Other NA
Salt well screen Leak Other NA
SHMS Leak Other NA
Photos/Videos Leak Other NA
Weather (e.g., bar. pressure, Leak Other NA

precipitation, temperature)
Process History Leak Other NA
Drywell drilling logs Leak Other NA
Occurrence reports Leak Other NA
Construction history Leak Other NA
GREs Leak Other NA
Equipment maintenance calibration Leak Other NA
Waste characterstics Leak Other NA
In-tank operations (e.g., core samples, Leak Other NA

equipment installation, etc.)
Intrusion and Ventilation Information Leak Other NA
Other (specify) Leak Other NA
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Table 2. Example of Categorization of Ex-Tank Data.

SPECTRAL GAMMA LOGS Mark Best Choice

Radionuclides
Man-made? Yes No NA
Multiple? Yes No NA

Distribution
Peak at bottom of tank? Actual data No or NA
Peak near surface? Actual data No or NA
Increased activity in between? Actual data No or NA
Increased activity below tank? Actual data No or NA

Activity across boreholes
Multiple boreholes? Yes No NA
Consistent across boreholes? Yes No NA

Activity over time
Increased activity? Yes No NA

HISTORICAL OR RECENT GROSS GAMMA LOGS

Distribution
Sign. peak at bottom of tank? Actual data No or NA
Sign. peak near surface? Actual data No or NA
Sign. increased activity in between? Actual data No or NA
Sign. increased activity below tank? Actual data No or NA

Activity across boreholes
Multiple boreholes? Yes No NA
Consistent across boreholes? Yes No NA

Activity over time
Abrupt increase (bottom)? Yes No NA
Abrupt increase (elsewhere)? Yes No NA
Gradual increase ( bottom)? Yes No NA
Gradual increase (elsewhere)? Yes No NA

CORROBORATIVE EVIDENCE

Moisture Probe Leak Other NA
Psychrometrics Leak Other NA
Bore Hole Core Sample Leak Other NA
Laterals Leak Other NA
Weather Leak Other NA
Process History Leak Other NA
Drywell drilling logs Leak Other NA
Occurrence reports Leak Other NA
Construction history Leak Other NA
GREs Leak Other NA
Equipment maintenance calibration Leak Other NA
Waste characteristics Leak Other NA
In-tank operations Leak Other NA
Equipment failure Leak Other NA
Other (specify) Leak Other NA

HRR Data

HRR Anomaly Evaluation Record Leak Other NA
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Table 3. Example of Elicitation Form and Formulas.

Hypotheses:

Leaker:

Non-Leaker:

True State Likelihood Ratio
L NL (L:NL)

Prior Probability
Cond. Probabilities

In Tank SLD ___ ______

LOW__ ___ ___ _

SLD/LOW ___ ______

LOW/SLD
Ex tank GGL ___ ______

SGL__ ___ ___ _

HRR _ _ _ _ _ __ _ _

GGLISGL__ ___ __ _ _

SGL/GGL
Combined In_______ _____

Ex__ _ ___ _ ___ _ _

In/Ex__ _ ___ _ ___ _ _

Ex/In
Combined Likelihood Ratio
Posterior Probability

Calculated____________
Assessed__________ ___________ _____ ___

Notes: Shaded entries are calculated
SLO: Surface Level Drop Data
LOW: Liquid Observation Well Data
GGL: Gross Gamma Count Data
SLG: Spectral Gamma Count Data
HRR: High Resolution Resistivity Data
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Figure 3. Example of Elicitation Form and Formulas. (cont.)

Notes:

For a clear answer to the probability, the leak assessment coordinator should ask for only one set
of data each for the in-tank and ex-tank evaluations.

Specifically, for in-tank evaluation use only one of the pairs, SLD and LOW I SLD (read as LOW
given SLD), or LOW and SLD I LOW.

Similarly, for ex-tank evaluation, use only one of the pairs, GGL and SGL I GGL or SGL and
GGL I SGL. HRR evaluation may be used alone or in combination with one of these pairs.

If P(In) and P(Ex) are determined to be independent, then, P(Combined)=P(n)*P(Ex), and the
conditional probabilities in this section are not needed. If the probabilities are dependent, then
either P(Combined)= P(In)*P(Ex fIIn), or P(Combined) = P(Ex)*P(In I Ex), but not both.

The highlighted blanks in Table 3 are calculated using Baye's rule as described above.
(Reference: Statistical Decision Theory and Bayesian Analysis, Second Edition, 1985,
Springer-Verlag, New York, New York).



Meyers, Colleen A

From.: Gamache, Lori M
unt.: Monday, February 25, 2013 -331 PM
To: Hardy, Cameron M

V~m O&I ls V ted giurdwater contaminants. The state-of-the-art facility started operation in July 2012. The 200 West
Pump and Treat System was designed to both clean up groundwater and contain key contaminants within the central
part of Hanford. The pump and treat system is located near central Hanford and treats 2 million gallons of groundwater
per month. In doing so, the system contains and removes key contaminants such as uranium, carbon tetrachloride, and
tectinetium-99. This pump and treat system was designed to have capacity added to it as needed.

The Department of Energy and its contractors have put in place deliberate interim measures to slow contamination from
reaching -the groundwater and have employed groundwater treatment systems and wells to both monitor and extract
contaminated groundwater.

Lori Gamnache
Public Affairs Specialist
U.S. Department of Energy



Meyers, Colleen A

From: Olds, Theodore E (Erik)
Sent: Tuesday, March 26, 2013 10:20 AM
To: Meyers, Colleen A
Subject: For FOIA Request
Attachments: Draft QA Tanks 022713 Revi .docx

From: Gamache, Lori M
Sent: Wednesday, February 27, 2013 5:53 PM
To: Trummell, Candice S; Geisler, Lindsey Nmn
Cc: Smith, Kevin W (ORP); Charboneau, Stacy L; Harrington, Paul G; Fletcher, Thomas W; Trenchard, Glyn D; Olds,
Theodore E (Erik); Meyer, Carrie C; ]ones, Colin J; Gamache, Lori M
Subject: Draft Q&As on Tanks

Candice,

Per your email yesterday morning, attached are responses to the questions on our tanks. These responses have been
reviewed and approved by Kevin.

Thanks,
Lori

Lori Gamache
Public Affairs Specialist
U.S. Department of Energy
(509) 372-9130

t:b



Meyers, Colleen A

From: Charboneau, Briant L
Sent: Thursday, February 21, 2013 7:56 PM
To: Fletcher, Thomas W
Cc: McCormick, Matthew S; Smith, Kevin W (ORP); Charboneau, Stacy L; Shoop, Doug S;

Hildebrand, R D (Doug)
Subject: Question # 2 related to T Farm
Attachments: Capture241-T-1 11 .png

Here is some information help address question #2.

2. Plume control: Same questions: How do we do it, when did it start (assume it will vary given the tanks) how do we
measure what the plume is doing (e.g., is shrinking, is growing, is it changes direction). Also, this should include
quantities of contaminants of concern data as well.

The plume under T Farm is controlled by a large scale pump and treatment system, the 200 West Pump and Treatment
Facility. This facility started operations in July 2012. The T Farm is located well within the boundaries of the capture
zone. Two extractions wells located next to the T Farm were used to remediate the emerging Tc-99 plume from 2007 to
2012. This water was treated at the 200 Effluent Treatment Facility. The current plume capture was modeled prior to
construction of the 200 West Pump and Treatment Facility. This model was then updated based upon the actual
operating data. This analysis shows the T Farm is clearly within the capture zone. The attached figure graphically
illustrates the location of Tank T-111 (shown as a yellow circle on the figure) is within the capture zone. An additional
capture zone analysis is also being performed based on hydraulic head data instead of modeling data. Previous analysis
have shown the only difference between the two analysis methods is area the outer edges of the capture zones. Since T
Farm is not close to the edge of the capture zone, this hydraulic head data should also indicate that T Farm is within the
capture zone.

The general direction of groundwater flow for the T Farm area changed slightly when the 200-ZP-1 Pump and Treatment
Facility and the extraction wells sending water to Effluent Treatment Facility were shut down and the 200 West Pump
and Treatment Facility started. The flow was traveling east and now the northern section of T Farm travels east and the
southern section of T Farm travels southeast.

The key contaminate listed in the table (200-ZP-1 at a Glance) below are all being treated at the 200 West Pump and
Treatment Facility except Tritium. All contaminate within the groundwater sent to the Effluent Treatment Facility were
removed except tritium. The other groundwater treatment occurring in this area was from the 200-ZP-1 Pump and
Treatment Facility. This facility did not extract groundwater near the from the T Farm area. This facility's mission was
to reduce the mass of carbon tetrachloride within the hot spot areas, that is the areas that exceed 400 times the drink
water standard (5 pg/L). That maximum average concentration of carbon tetrachloride was 1400 times (7000 jig/L) the
drinking water standard.

We currently only track the mass of nitrates (calculated as Kgs of nitrogen) and mass of carbon tetrachloride. In January
2013, the 200 West Pump and Treatment Facility, which is still in the process of ramping up the flow rate, processed
64.2 million gallons and removed 3690 Kgs of nitrogen and 291 Kgs of carbon tetrachloride.



200-ZP-1 at a Glance

PletroimFnsigPln prtos:14eo18

Nitr20te 45 m aI. e 2.740 mgI.8

Iodie-12 1Driing25 ~/L05

ThtiWate 20.000m pPuI. 42A00pc/e03

croiu 50/4 g/LC ~ 5220 V/IL 10.20/0.7

Trcloroetlene I pg/I. 221 pg/L 0.50

Teclmetium-99 900 pCi/L 7600 pCi/I. 0.08

Groundvater pump-and-treat (interim action):

* 1996-2011. removed 13.503 kg carbon tetrachloride

Soil vapor extraction (expedited response action):

* 1991-2011. removed 79.945 kgcarbon tetrachiloride
Final action record of decision issued in 2008.

(irouadwater pump-and-treat (final action):

* Schedued to begin operating in 210127

a- Estimate d area abovt- listed drinking water stanidard.
b Ame in upper part of unconfined acjuifr Area of fuill plume footpint. all
depths in uniconfined aqwifir.
c. 100 pig L federal drinking water standard for total chromium
d. 48 pg/I. groundwater cleanup standard for hexavalent chromium.
e, Value is for unfiltered tota chromium.

2
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PRIVLEGED AND CONFIDENTIAL - ATTOftNEY/1CLENT COMMUNICATION - DO NOT RELEASE

Q. What Is the capait of each of the 6 suspect tanks?

T-111l- 530,000 gallons
* TY-105 - 758,000 gallons

B -203 -55,000 gallons
B-8204 - 55,00 gallons

* T-203 -S,000gallons
* T-204 - 55,000 gallons

Q. How much sludge waste and how much Il~qud waste does each tank hold?

* T111 -447,000 gallons sludge; 38,000 gallons of drainable liquid
* TY-205 -231,000 gallons sludge; 12,000 gallons of dralnable liquid

0 -203 - 49,000 gallons sludge; 6,000 gallons of dralnable liquid, including 1,000 gallons
supernatant

* B-204 - 49,000 gallons sludge; 6,000 gallons of drainable liquid, including 1.000 gallons
supernatant

* T-203 - 36,000' gallons sludge; 5,000 gallons of drinable liquid
* T-204 - 36,000 gallons sludge; 5,000 galtons of dralnable liquid

0, How will fte Department confrm, the amits arefare not li~ng?

(b)(5)

Q. Does DOE consider any of thes six tanks to be TRU wastbe?

Q. Isit presumed that the sludgeIs uni" lto leak? Ithe leak potential limited to the liquid In each
tank?

(b)(5)

Q. Aren't some of these tanks known leakeui?

1(b)(5)

QCan you explain the single-shell tank monitoring program?

A. Hanford's underground tanks are regularly monitored in accordance with regulatory requirements.
Workers use specialized measuring devices lowered through access pipes from the ground surface into
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the tank to measure changes In waste level. Tank levels are monitored on a risk-prioritized barsis. Tank
levels are monitored b (5) an intrusion is detected.
Visual inspections are also conducted by lowering video cameras Into the tanks(-b)(5)I

(b)(5)

Q. ts DME Improving monttoring of the tanks?

A. ORP maintains a tank monitoring program for all 177 underground storage tanks located on the
Hanford site. I(b-)(5)
(b)(5)

Q(b)(5)

(b)(5)

Q. is there any sort of emergency work carried out at Hanford Site to stop leaks of radioactive waste
from those six underground tanks. if yes, what exactly Is being donelhave the leaks stopped?

A. There are no emergency actions under way at this time. The material leaving the tanks does not
pose any Immediate risk to the public.

To reduce the risk of leaking, pumpable liquids were already removed from these tanks In the 1980s and
1990s through a process known as interim stabilization. That process does leave a certain amount of
liquid contained within the pores of the sludge and saltcake. That remaining liquid could continue to
leak from tanks. Fb)(5) DOE Is evaluating somne new
technical techniques that might help mitigate the leaks in some of the tanks, such as Installing surface
barriers to slow potential Intrusion of rain water or snow melt

Q. if not, clarify the amount of liquid coing out *f the six tanks In question.
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(b)(5)

(b)(5)

Q. How many tanks are being looked at for Increased analysis?

A. A total of 20 Hanford tanks are being examined for signs of potential leks, based on the most recent
analysis of information available. Updated information collected by the integrity monitoring program
will be evaluated as it is received.

Q. What will you do to addmes the remainder of the tanks?

A. 01W maintains a tank monitoring program for all 177 tanks on site, consistent with regulatory
requirements (149 single-shell and 28 double-shell). The primary purpose of the single-shell tank
monitoring program has been to monitor infiltration of water into the tanks such that the tank contents
could not potentially exceed the interim stabilization criteria. DOE recently determined monitoring
actions were structured to identify short-term liquid level changes rather than identifying slow leaks
over longer periods of time. We have changed our monitoring procedures to identify these types of
liquid level decreases. Twenty tanks were determined to have liquid level decreases that need to be
further evaluated.

Additional evaluation includes estimates of liquid evaporation rate, review of tank conditions such as
surface conditions (liquid/solid interface), and video confirmation of liquid level measuring equipment
accuracy. Six of these 20 are considered high-priority for completing the tank leak assessment, as the
liquid level decreases have no apparent cause besides leakage. These are the 6 tanks tha4( 5

[b)(5)

4.twhas: .he: tato 'th NMrspntd 1: lICs~i~O *nh xason. oWIPP

A. Itel PI res4' fJIga ar~s:$on
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Q.What is the capacity of each of the 6 suspect tanks?

* T-111 - 530,000 gallons
* TY-105 - 758,000 gallons
* B-203 - 55,000 gallons
* B-204 - 55,000 gallons
* T-203 - 55,000 gallons
* T-204 - 55,000 gallons

Q. How much sludge waste and how much liquid waste does each tank hold?

* T-111 - 447,000 gallons sludge; 38,000 gallons of drainable liquid
* TY-105 - 231,000 gallons sludge; 12,000 gallons of drainable liquid
0 B-203 - 49,000 gallons sludge; 6,000 gallons of drainable liquid, including 1,000 gallons

supernatant
* B-204 - 49,000 gallons sludge; 6,000 gallons of drainable liquid, including 1,000 gallons

supernatant
* T-203 - 36,000 gallons sludge; 5,000 gallons of drainable liquid
* T-204 - 36,000 gallons sludge; 5,000 gallons of drainable liquid

Q. How will the Department confirm the tanks are/are not leaking?

A. Evaluation includes estimates of liquid evaporation rate, review of tank conditions such as surface
conditions (liquid/solid interface), and video confirmation of liquid level measuring equipment accuracy.

Q. Does DOE consider any of these six tanks to be TRU waste?

A. We believe five of these tanks are Transuranic waste. The tanks are T-111, B-203, B-204, T-203, and
T-204.

Q. Is it presumed that the sludge is unlikely to leak? Is the leak potential limited to the liquid in each
tank?

A. Legacy tank waste is one of the largest risks in the Department's Environmental Management
program, and that is why one of our major priorities is to get the waste out of the single shell tanks and
immobilize it as quickly as possible. Pumpable liquids have already been removed from the tanks. That
process does leave a certain amount of liquid contained within the pores of the sludges and saltcake
that are left behind in the tanks. Some of the liquid in the sludge can potentially seep from the tank.
The solid waste is not very mobile and hence unlikely to leak from the tank and the waste solids that are
still in the tank would not spread easily through the soil. Even tanks that have been put through the
stabilization process can expect to have residual leaks from time to time, since the conditions that
caused it to leak can't be repaired.

Q. Aren't some of these tanks known leakers?

A. Yes, tanks T-111, TY-lOS, B-203, and B-204 are assumed leakers. Here is their history:
*T-111 - Assumed leaker since 1979; interim stabilized in 1995
*T-105 - Assumed leaker since 1960; interim stabilized in 1983
*B-203 - Assumed leaker since 1983; interim stabilized in 1984



* B-204 - Assumed leaker since 1984; interim stabilized in 1984

Q. Can you explain the single-shell tank monitoring program?

A. Hanford's underground tanks are regularly monitored in accordance with regulatory requirements.
Workers use specialized measuring devices lowered through access pipes from the ground surface to
the tank below to measure changes in waste level. Tank levels are monitored on a risk prioritized but a
minimum of quarterly unless an intrusion is detected, then the monitoring frequency increases to
weekly. Visual inspections are also conducted using video cameras lowered into the tanks, but
preparations to access portals (known as risers) is a time consuming process that can take weeks to
accomplish.

Measurements-including waste level, in-tank temperature and radiation monitoring of the surrounding
soil-help experts classify the tanks in two categories:

* Sound, meaning surveillance data does not indicate a liquid loss attributed to a breach in the
tank.
* Assumed leaker, meaning surveillance date indicated a loss of liquid to the environment
attributed to a tank breach.

Leaking tanks have been a part of the cleanup challenge at Hanford since the first assumed leakers; were
identified in 1959. Over the past five decades, it's assumed 67 of Hanford's 149 single-shell tanks have
leaked as much as 1 million gallons of waste into the surrounding soil. (Note: there is a rigorous process
used to formally declare a tank as a leaking or assumed leaking tank.)

Important actions have been taken over the years to reduce the threat of tank leaks. Most of the
pumpable liquid has been removed from the tanks. This effort substantially reduces the risk posed by
the tank waste, but does not completely eliminate the risk of leakage or seepage.

in addition, quarterly inspections are performed to help manage the risk of the remaining sludge and
saltcake waste stored in the tanks by preventing additional liquid from entering the tanks. These
inspections ensure any seams in the infrastructure surrounding the tanks are sealed with tape or foam,
and that the seals are in proper working order. Efforts to reduce intrusion are important because they
keep unwanted liquid out of the tanks that would potentially make the waste more mobile and increase
the risk of leaks.

Monitoring does not prevent the tanks from leaking. It is a safeguard put in place to help safely manage
the waste and mitigate its impact on the surrounding environment. As the tanks continue to age, there
is an increased probability that more and more tanks will continue to fail and leak. Our planned actions
to mitigate the risk from leaks in the tanks is retrieve the remaining solids (moist sludge and saltcake)
and treat it in the Waste Treatment Plant being built at Hanford or ship certain portions of it to the
Waste Isolation Pilot Plant in New Mexico when permitted to do so.

Q. Is DOE improving monitoring of the tanks?

A. ORP maintains a tank monitoring program for all 177 underground storage tanks located on the
Hanford site. We recently determined monitoring actions were structured to quickly identify short term
liquid level changes rather than identifying slow leaks over longer periods of time. We are rebalancing
our monitoring procedures to include faster identification of slow leaks over longer periods of time. The
Department is currently evaluating new technical options to improve monitoring of the tanks, including



high fidelity in-tank camera systems that will provide higher resolution imaging, better lighting, and be

deployed on a more stable platform.

Q. And why has it been determined 6 tanks when originally one?

A. ORP maintains a tank monitoring program, for all 177 tanks on site, consistent with regulatory
requirements, (149 single-shell and 28 double-shell tanks). Sixty-seven single-shell tanks have been
classified as assumed leakers. Double-shell tank AY-102 has recently been classified as assumed leaker
from primary tank.

Through our monitoring program, recently waste level changes have been identified in a number of
tanks where leaks are potentially occurring. Some tanks were selected for further evaluation. T-111
shows the most noticeable downward trend. Other tanks showing a slower decrease in waste level
include B-203, B-204, T-203, T-204 and TV-lOS. These are the six tanks referenced by Washington Gov.
Jay Inslee last week. Four of these six tanks are classified as assumed leakers dating back to 1960.

Q. Is there any sort of emergency work carried out at Hanford Nuclear Reservation to stop leaks of
radioactive waste from those six underground tanks. if yes, what exactly is being done/have the leaks
stopped? If not, clarify the amount of liquid coming out of the six tanks in question.

A. There are no emergency actions under way at this time. The material leaving the tanks does not
pose any immediate public risk, as it estimated to take decades for it to reach groundwater and then
additional time before it would reach public drinking water sources.

To reduce the risk of leaking, pumpable liquids were already removed from these tanks in the 1980s and
1990s through a process known as interim stabilization. That process does leave a certain amount of
liquid contained within the pores of the sludges and saltcake that are left behind in the tanks. That
liquid can continue to leak from tanks. We continue to manage the tanks in accordance with regulatory
requirements. Under current regulations, no action is required or expected to stop leaks in tanks that
are interim stabilized. Options to address are also very limited. DOE is evaluating some new technical
techniques that might help mitigate the leaks in some of the tanks, such as installing surface barriers to
slow potential intrusion of rain water or snow melt and accelerate retrieval of tanks containing contact-
handled transuranic wastes.

Q. If not, clarify the amount of liquid coming out of the six tanks in question.

A. Two of the six tanks, T-111 and TY-105, may be leaking at a suspected rate of up to 150 to 300 gallons
a year. The four smaller tanks may be leaking at a suspected rate of 15 to 20 gallons a year.

Q. How confident is DOE that it is only 6 tanks and no more than are leaking? How many tanks are
being looked at for increased analysis?

A. DOE is performing a comprehensive review of the data right now. Though the Department is
confident the number of tanks requiring additional review has been narrowed down appropriately, it's
too early to determine whether the data will reveal additional leaking tanks. As part of an ongoing
monitoring program, all 149 single-shell tanks have been assessed, including the 67 assumed leakers.
From that, a total of 20 tanks are being examined more closely for signs of potential leaks.

Q. How will you make improvements?



A. DOE is evaluating options that might mitigate the leaks in some of the tanks, such as installing
surface barriers to slow potential intrusion of rain water or snow melt and accelerated retrieval of tanks
containing contact-handled transuranic wastes. Our planned actions to mitigate the risk from leaks in
the tanks is to retrieve the remaining solids (moist sludge and saltcake) and treat it in the Waste
Treatment Plant being built at Hanford or ship certain portions of it to the Waste Isolation Pilot Plant in
New Mexico when permitted.

Q. How many tanks are being looked at for increased analysis?

A. A total of 20 Hanford tanks are being examined for signs of potential leaks, based on the most recent
analysis of information available. Updated information collected by the integrity monitoring program
will be evaluated when received.

Q. What will you do to address the remainder of the tanks?

A. ORP maintains a robust tank monitoring program for all 177 tanks on site, consistent with regulatory
requirements (149 single-shell and 28 double-shell). The primary purpose of the single-shell tank
monitoring program has been to monitor infiltration of water into the tanks such that the tank contents
could not potentially exceed the interim stabilization criteria. DOE recently determined monitoring
actions were structured to identify short term liquid level changes rather than identifying slow leaks
over longer periods of time. We have changed our monitoring procedures to identify these types of
liquid level decreases. Eighty-three tanks were determined to have had changes to the liquid levels in
the tanks. Of those, 43 were determined to have nominal changes that are not of concern. Twenty were
determined to have increases in liquid levels that need to be closely monitored and evaluated. Twenty
were determined to have liquid level decreases that need to be further evaluated.

Additional evaluation includes estimates of liquid evaporation rate, review of tank conditions such as
surface conditions (liquid/solid interface), and video confirmation of liquid level measuring equipment
accuracy. Six of these 20 are considered high-priority for completing the tank leak assessment, as the
liquid level decreases have no apparent cause besides leakage. These are the 6 that Inslee stated are
leaking. Evaluation has been completed on 1 tank, T-111, and it was determined to be leaking. T-111 is
one of the 67 identified assumed leakers. Tank T-111 and 4 of the remaining 5 high-priority tanks are
classified as TRU waste, and DOE plans to retrieve, treat, and ship this waste to WIPP.

Q. How has the state of NM responded to discussions on the expansion of WIPP?

A. Requires Headquarters response.

Q. Can you speak to the rumor that the GTCC EIS is coming out soon and includes an expansion of
WIPP? Would it require a change in law?

A. Requires Headquarters response.



fmeyrs, Colleen A

From: Charboneau, Stacy L
Sent: Tuesday, February 19, 2013 9:21 AM
To: Gamache. Lori M
Subject: Fw. Decreasing levels in Hanford single-shell tank T-1 I11

From: Soridag, Joseph M
Sent: Tuesday, February 19, 2013 08:51 AM
To: 'Ed Westbrok (edwe gQY)' <' r-do>; Goldsmith, Robert; Hutton,
James; Moury, Matthewv B
Cc: Ir-min, Robert M (Mat); Fletcher, Thomas W; Trenchard, Glyn D; Charboneau, Stacy L
Subject: Decreasing levels in Hanford single-shelf tank T-11 I

All,

Pursuant to the DOE ORP Event Notification Procedure, this e-mail serves as follow-up to information discussed with Mr.

Westbrook on 2/16.

On Friday, February 15, 2013 DOE-ORP announced In a press reflease that liquid levels in Hanford single-shell tank T-
111 were decreasing. The Issue was reported as a Significance Category (SC) - 3 event under the following
criteria:

Group S.A Releases, (1)* SC-3: Any release (onsite or offslte) of a hazardous or extremely hazardous substance,
Including -radionuclides from a DOE facility above federally permitted releases in a quantity equal to or
exceeding the federal reportable quantities specified (See specifications in 40 CFR Part 302, Designation,
Reportable Quantities, and Notification, 40 CFR Part 355, Emergency Planning and Notification, and CERCIA
Section 101[101 Federally Permitted Releases.)

The following subgroup reporting, criteria will be Included in the report

*Group 10, Managermnt Concerns and Issues, (4)* SC-4; Any occurrence that may result In a significant concern
by affected state, tribal, or local officials, press, or general population, that could damage the credibility of the
Department; or that may result in inquiries to Headquarters.

Please refer to the General Announcement for additional details.

Thanks
Joe Sondag
Facility Representative
Tank Farms Operations Division
Department of Energy - Office of River Protection.
Office: (509) 373-9179
Cell: (509) 438-5679

GENERAL ANNOUNCEMENT
I



Department of Energy ORP No. 13-019

Office of River Protection
P.O. Box 450
Richland, Washington 99352 Issued: 2-15-2013

To: ALL ORP STAFF
Subject: ORP Confirms A Decrease of Liquid Level in Hanford Single-Shell Tank

OFFICE OF RIVER PROTECTION CONFIRMS A DECREASE OF LIQUID LEVEL IN HANFORD SINGLE-SHELL TANK

RICHLAND - The U.S. Department of Energy (DOE) Office of River Protection (ORP) and its Tank Farms
operations contractor Washington River Protection Solutions (WRPS) have determined that liquid levels in
Hanford single-shell tank (SST) T-111 are decreasing. The specific cause of the liquid level decrease in Tank T-
I11 has not been determined.

Monitoring wells in the T Tank Farm, where Tank T-111 is located, have not identified significant changes in
concentrations of chemicals or radionuclides in the soil. DOE is continuing to monitor its network of
monitoring wells in the area of T Tank Farm and is evaluating possible next steps.

This tank was classified as an assumed leaker in 1979. In February 1995, interim stabilization was completed
for this tank. In order to achieve interim stabilization, the pumpable liquids were removed in accordance with
agreements with the State of Washington.

Data indicates the current rate of loss of liquids from the tank could be in the range of 150 to 300 gallons over
the course of a year.

Tank T-111 is a 530,000-gallon capacity underground storage tank built between 1943-44, and put into service
in 1945. T-111 currently contains approximately 447,000 gallons of sludge, a mixture of solids and liquids with
a mud-like consistency. There are a total of 177 tanks at the Hanford site.

The cleanup of radioactive and chemical tank waste at Hanford and protection of the environment, public and
workers remains a top priority for the Department and its Environmental Management mission. The
Department will continue to work closely with the State of Washington, Congress and other key stakeholders
to address this situation and continue progress on this important mission at Hanford.

2



Primnary
Monitoring M~onitoring Specification LDMor

Tank Device( otel) Froquency Limit (Note 2) Intrusion
BY- 0 LOW Quarterly ILLSL Intrusion

BY-I 07 LOW Quarterly ILLSL Intrusion
BlY-108 LOW Quarterly ILLSL Intrusion
BY-1 09LOW Quarterly ILLSL Intrusion

BY- 110 LOW Quarterly ILLSL Intrusion
BY-1 1 LOW Quarterly ILLSL Intrusion

BY-1 12 LOW Quarterly ILLSL Intrusion
0-1 01 ENRAF Quarterly +3.0 in. Intrusion
C-1 0 ENRAF Quarterly -3.0 in. LDMV
C10Q3 ENRAF Quarterly +3.0 in. Intrusion
C-1 04 ENRAF Quarterly +3.0 in. Intrusion
C-1 05 ENRAF Quarterly +3.0 in. Intrusion
C-1 06 ENRAF Quarterly +3.0 in. Intrusion
C-107 ENRAF Quarterly +3.0 in. Intrusion
C-108 ENRAF Quarterly +3.0 in. Intrusion
C-109 ENRAF Quarterly +3.0 in. Intrusion
0C-110 ENRAF Quarterly +3.0 in. Intrusion
C-1l1 ENRAF Quarterly +3.0 in. Intrusion
C-1 12 ENRAF Quarterly +3.0 in. Intrusion
C-201 ENRAF Quarterly +3.0 in. Intrusion
C-202 ENRAF Quarterly +3.0 in. Intrusion
C-203 ENRAF Quarterly +3.0 in. Intrusion
C-204 ENRAF Quarterly +3.0 in. Intrusion

-s-101 LOW Quarterly ILLSL Intrusion
-S-102 ENRAF Quarterly +3.0 in. Intrusion
S-103 LOW Quarterly ILLSL Intrusion
S-104 LOW Quarterly ILLSL Intrusion
-S-105 LOW Quarterly ILLSL Intrusion
-S-106 LOW Quarterly ILLSL Intrusion
S-107 LOW Quarterly ILLSL Intrusion
-S-108 LOW Quarterly ILLSL Intrusion
-ls10 LOW Quarterly ILLSL Intrusion

-s-I110 LOW Quarterly ILLSL Intrusion
-Ill1 LOW Quarterly ILLSL Intrusion
S-112 ENRAF Quarterly +3.0 in. Intrusion

-sx-101 LOW Quarterly ILLSL Intrusion
-SX-1 02 LOW Quarterly ILLSL Intrusion
SX-1 03 LOW Quarterly ILLSL Intrusion
- X-1 04 LOW Quarterly ILLSL Intrusion
SX-1 05 LOW Quarterly ILLSL Intrusion
SX-106 LOW Quarterly ILLSL Intrusion
SX-107 ENRAF Quarterly +3.0 in. Intrusion
SX-108 ENRAF Quarterly +3.0 in. Intrusion
SX-109 ENRAF Quarterly +3.0 in. Intrusion

SX10ENRAF jQuarterly +3.0 in. Intrusion



Priay
Monit~oring Moitor~ing Specifiction LDM or

Tan~k Device (Notel Feuncy Limit (ote 2) Intrusion
SX111 LOW Quarterly ILLSL Intrusion

S-12LOW Quarterly ILLSL Intrusion

SX- 13ENRAF Quarterly +3.0 in. Intrusion

SX-114 ENRAF Quarterly +3.0 in. Intrusion
S115ENRAF Quarterly +3.0 in. Intrusion

T-101 LOW Quarterly ILLSL Intrusion

T-1 2 ENRAF Quarterly -1.0 in. LDMI

T-103 ENRAF Quarterly +3.0 in. Intrusion

T- 104 LOW Quarterly ILLSL Intrusion
T-1I ENRAF Quarterly +3.0 in. Intrusion
T-1 0 ENRAF Quarterly +3.0 in. Intrusion
T-1 07 ENRAF Quarterly +1.0 in. Intrusion
T-1I08 ENRAF Quarterly +1 .0 in. Intrusion
T-1 09 LOW Quarterly ILLSL Intrusion

T-110 LOW Quarterly ILLSL Intrusion

T-1 11 LOW Quarterly ILLSL Intrusion
T-1 12 ENRAF Quarterly -1.0 in. LDMV
T-201 ENRAF Quarterly +1.0 in. Intrusion

T-202 ENRAF Quarterly +1 .0 in. Intrusion

T-203 ENRAF Quarterly +3.0 in. Intrusion
T-204 ENRAF Quarterly +1 .0 in. Intrusion
TX-1 01 ENRAF Quarterly +1 .0 in. Intrusion

TX-102 LOW Quarterly ILLSL Intrusion

TX-1 03 LOW Quarterly ILLSL Intrusion
T-1 04 LOW Quarterly ILLSL Intrusion

TX- 05 LOW Quarterly ILLSL Intrusion

TX-106 LOW Quarterly ILLSL Intrusion

TX-1 07 ENRAF Quarterly +3.0 in. Intrusion

TX-lO08 ENRAF Quarterly +3.0 in. Intrusion
TX-1 09 LOW Quarterly ILLSL Intrusion

TX-I 10 LOW Quarterly ILLSL Intrusion

TX-Ill1 LOW Quarterly ILLSL Intrusion

TX-1 12 LOW Quarterly ILLSL Intrusion
TX-i 13 LOW Quarterly ILLSL Intrusion

TX-1 14 LOW Quarterly ILLSL Intrusion
TX-i 15 LOW Quarterly ILLSL Intrusion

TX-I 16 LOW Quarterly ILLSL Intrusion

TX-I 17 LOW Quarterly ILLSL Intrusion

TX-1 18 LOW Quarterly ILLSL Intrusion
TY-101 ENRAF Quarterly +3.0 in. Intrusion

TY-1 02 ENRAF Quarterly +1.0 in. Intrusion
TY-103 LOW Quarterly ILLSL Intrusion
TY-104 ENRAF Quarterly +1.0 in. Intrusion
TY-1 05 1LOW Quarterly ILLSL Intrusion



Primary
Monitoring Monitoring Specification tDM or

Tank Devic (Notel) Froquency iit (Note 2) Intrusion
TY-1 06 ENRAF Quarterly +3.0 in. Intrusion

U-101 ENRAF Quarterly +1.0 in. Intrusion
U-102 LOW Quarterly ILLSL Intrusion
U-1 03 LOW Quarterly ILLSL Intrusion

U~-1 04 ENRAF Quarterly +3.0 in. Intrusion
U-105 LOW Quarterly ILLSL Intrusion
U-1 06 LOW Quarterly ILLSL Intrusion
U-107 LOW Quarterly ILLSL Intrusion
U1 08 LOW Quarterly ILLSL Intrusion
U-1 09 LOW Quarterly ILLSL Intrusion
U-1l1 LOW Quarterly ILLSL Intrusion
U-111 LOW Quarterly ILLSL Intrusion
U-1 12 ENRAF Quarterly +3.0 in. Intrusion
U-201 ENRAF Quarterly +2.0 in. Intrusion
U-202 ENRAF Quarterly +2.0 in. Intrusion
U-203 ENRAF IQuarterly +3.0 in. Intrusion
U-204 ENRAF IQuarterly +1.0 in. intrusion

Note 1: ENRAF is the trade namne of the electrical conductivity probes used to measure liquid
level within a tank.

Note 2: ILLS!. is the interstitial liquid level specification limit and has acceptance criteria of +/- 3
standard deviations from trend baseline, or -1.2 inches. whichever is larger.



Meyrs, Colleen A

From: Fletche, Thomnas W
Sont: Tuesday, February 19. 2013 9:3D PM
TO., Charboneati, Stacy L
CO: Shrader, Todd A. Smith, Kevin W (QRP); Trenchard, Glyni D, Clark, Wyatt C; Little, David B
Subject Hartford Single Shell Tank Intrusion
Attachmets: Hanford Single Shell Tank lntrusion.doe: ATTOOOOI.htrn

Attached and below is my first cut at the response t ()5
fb)5) Special thanks to Glyn fbr the original

draft and Wyatt and David Little for staying here at the office to support. rm beaded home and any changes we
need I will make tomorrow.

Interim Stabilization: The Hanford SSM have been Interim Stabilized.Ib)5I
(b)(5)



(b)(5)

Todd's Question - Busis of notification if ILL was +1- 3 standard deviations from trend baseline

Interim, stabilization typically removed liquid waste until the retrieval rate drops to 0.05 gpm or less. At this
point, capillary action prevents most of the remining liquid from draining from the solids The 3 standard
deviations was applied to account for the rate of change of the capillary action of the interstitial liquid level as it
migrated towards equilibrium at the saitwell pump on a quarterly basis. This allow the rebound of the
interstitial. liquid to continue without false alarms. In retrospect, once a tank had reached equilibrium the use of
the 3 standard deviations should have been discontinued and replaced with an absolute measurement of tank
level change. While this approach is not driven by the regulatory framework it would have been a appropriate
best management practice. As part of the initial investigation of SST intrusion, (his opportunity for
improvement was identified and actions are underway.

2



Baekiground:

Interim Stabiliztion: The Hanford SSTs have been Intenrn Stabilized.F (5F]
(b)(5)



(b)(5)
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SUMMARY

A review of historical documents was conducted to determine the origin of the %-astes 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
rcvicw was conducted to support disposition of the wastes in these tanks.

The wastes stored in tanks 24 1-B-201 through 24 1 -B-204 and tanks 24 1-T-201 through 241 -T-
204 were detcrmined to originate from plutonium concentration activities conducted from
October 1946 through June 1952 in the 224-1B 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 241-B-201 through 241-B-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 %raste were transferred to these tanks.
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1.0 INTRODUCTION

This document discusses the origins of wastes presently stored in single-shell tanks 241-B3-201
through 241-13-204 and tanks 241-T-201 through 241-T-204. Section 2.0 provides adcscription
of the different types of wastes that were gencrated 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 gencrated at the Hanford Site is provided for the reader to comprehend
the waste types transferred to tanks 241 -B-201 through 24 1-1B-204 and tanks 24 1-T-201 through
24 1-T-204, as discussed in Section 3.0. Section 4.0 summarizes the waste ty-pes that were
transferred into these tanks.

2.0 TYPES OF TANK WASTE GENERATED AT THlE HANFORD SITE
CHEMICAL PROCESSING PLANTS

There are 149 single-shell tanks and 28 double-shell underground storage tanks located at the
Hanford Site. These tanks received supcmnatants and precipitated sludges originating from the
reprocessing of spent nuclear fuels, research and development, plutoniumr processing, and waste
management activities.

There were numerous spent nuclear fuel reproccssing, research, and development, plutonium
processing, and waste management activities conducted at the Hanford Site starting in 1944.
221 -T Plant (T-Plant), first used for reprocessing of spent nuclear fuel in Dcecmber 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 1-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.

Later, B3- and T-Plants were replaced by the REDOX (reduction-oxidation) and PUREX
(plutonium-uranium extraction) plants using continuous solvent extraction processes for
separating uranium and plutonium from dissolved, spent nuclear fuels. The RE DOX plant
operated 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 201-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, 1-Plant strontium
separations, PUREX process tests). All of these facilities generated numerous sources of
radioactive mixed wastes that arm stored in the single-shell tanks and double-shell tanks.

I
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In addition to the operations conducted in the processing plants there were numerous activitics
conducted within the underground storage tanks, including evaporation, cesium precipitation
using rerrocyanide, and discharge of supernatants to underground cribs. These spent nuclear fuel
reprocessing, research and development, plutonium processing, and wvaste management activities
resulted in the mixing and alteration of the different waste types within several (but not all) of
the 149 single-shell tanks and 28 double-shell tanks.

The spent nuclear fuel reprocessing, research and dcvclopmcnt, plutonium processing, and waste
managemenh activities conducted in the processing plants are described in the following sections.
Refer to DOEIRL-97-02; National Register of Historic Places Multiple Properly Document
Form - Hlistoric, Archaeological and Traditional Cultural Properties of Ike Hantford Site,
Washington February for additional details on these processes.

As wvill be shown in Section 3.0, none of the spent nuclear fuel processing wastes from these
operations were received into tanks 24 1-1B-201 through 24 1-B3-204 or 241 -T-201 through
241-T-204. These tanks only received 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, 224-13, 22 1-T and 224-T are discussed in the followving
subsections to provide an understanding of the waste types generated in these facilities.

2.1 BISMUTH PHOSPHATE PROCESS: B- AND T-PLNTS

B- and T-Plants were constructed in 1944 through 1945 to separate plutonium from spent nuclear
fuel using the bismuth phosphate process. Figure 1 shows a summary of the 221-B3 and 221 -T
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
(lIM-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 1)

Reprocessing of the spent nuclear fuel commenced with the dissolution of the uranium fuel. The
fuel element uranium cores (see item [21 in Figure 1) were dissolved in nitric acid (IIW-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 sulfate complex that prevecnted uranium precipitation as a phosphate in the
subsequent plutonium extraction step (IINV-lO475-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 (lINV-l0475-C, page 503). The plutonium
and bismuth phosphate carrier precipitate was centrifuged and washed three times with wvater to
separate the acidic supernatant from the plutonium precipitate, (see item [3) in Figure 1). The
acidic solution remaining after the plutonium precipitation contained about 99 percent of the
uranium, about 900/ 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
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zirconium is phosphate insoluble and zirconium-95 (10 percent of the activity) stayed with the
plutonium product. The acidic uranium solution was thcn neutralized and transfcrred to the
underground single-shell tanks as Metal WVaste (MW). Rcent 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 Hantford Defined Waste
Model"). The laboratory tests indicate the percentage of cecium-137 and strontium-90
partitioned to the metal waste may have been as hight 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 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 (II W-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium permanganate was added to oxidize the plutonium
to the +6 valenice-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 I) were= combined w.ith the coating removal wvaste and
transferred to single-shell tanks. The IC wvaste (see item [41 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 (IHW-23043, pages 20 and 22). After 195 1, the
Bismuth Phosphate process flowvshect 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 (HIW-23043, page 16).

The plutonium solids from the first decontamination cycle were dissolved in nitric acid. A
second decontamnination cycle (see item [5] 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 decontamination factor of 100,000 below that of the original solution (11WV-
10475-C, page 627). The second decontamrination 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 pececnt of the uranium and fission products and about 0.4 percent of the plutonium
present in the original fuel charged to the plant (HINV-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 flow.shect
(IIWV-23043). Additional analyses of the supernatant fraction of MWV, IC, and 2C that was stored
in single-shlli 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
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Waste Streams. Specifically, 90% of the fission products were partitioned to the metal waste as
evident by the Cs- 137 concentration provided in Table 3. About 10% of the fission products
partitioned to the I C wvaste, as demonstrated by the gross beta and gross gamma radionuclides
analyses provided in Table 2 and the Cs-I 37 analyses provided in Table 2. The 2C wNaste
contained less than 0. 1% of the fission products, as evident from information provided in Table
2.
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Table 1 Estimated Composition of Bismuth Phosphate Plant WVastes
_________________F Fro October 1, 1951 Flowishct 41

AnalytOIL Costing Metal First Second 224 Building
Removal Wastc0 Decontamination Decontamination Waste

__________________ WastefC cl (I Q Wste Cycle (20 Waste ______

Plutonium 3.313-04 2.013-04 6.0E-07") I1.6-07' I .68MM4~
Uranium 0.15 _____0.235 No reore 2.0413-05
Gamma 6.6E+04 1.3E+07 12.311+0614) 1.13E+041" 1.1311+021",
Sodium Aluminate (NaA]02) 95.1 ____

Sodium Hydroxide (NaOII)- 43.6 ____ _____

Sodium Nitrate (NaNO 3) 61.5 9____
Sodium Nitrite (N&NO 2) 56.0____
Sodium Silicate (NaSiO)_ 4.3 ____ ________ _____

Utanyl nitrate (UHN)' 132
Fluorine (F) 5.6
Nitrate (NO) _____ 9.7 93.1 61.3 42.4
Sulfate (SO4) ______ 24.4 4.73 3.61 0.35
Phosphate (Mg4) 25.2 26.2 23.0 3.05
Sodium (Na) 83.2 147.3 36.7 36.8
Bismuth (D3i) _ __ 2.59 1.31 1.18
Cerium (Cc) ___ 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 (NI 14) 1.98 11.71 0.12
Silicon Ilexa-Fluoride (SiP6.) 4.35 3.67 ______

Volume per Batch (gallons) 795 2,380 2,040 12,0901 2,200
Notes;

~Sce HW-23043
SAnalyses are reported in grams per liter, except for gamma activity, which is countstminute/mL
II~ W-23043 page 31 notes that uranium is not actually present in this form, but is probably as NaUOIP0 4 and
Na4(UO2zhCO3.

SPu and Gamma concentrations wer 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 (IIW-23043 pages 26
and 28).

SPu and Gamma concentrations were calculated from the compositions or tanks A-4, D-4, B-3, and F-8 (IW-23043
pages 39, 44, 48, and 54)
The coating 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.
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___________ Table 2 Analyses of Bismuth Phosphate Process Su crnatants______

Waste TyPe'~ Tank pH PU Gross Seta Gross Gamma Date Sampled
_____________ __________p0./liter milticuries/liter milleurieu/ifter _______

Metal Waste T-101 10.1. 70 20 Pk" 701) 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 9.S 60 150 20 7-01-1947

1C/CW B-109 9.9 40 0.65 0.28 3-19.1947
1ClCW C-1 12 9.9 12 12 4.4 3-19-1947

2C B-Ill1 6.9 7.213-02 2.OE-03 3.013-03 7.1-1947
2C B-1 12 6.8 4.32EfltJJ 1.513-03 3-013-03 7-11947

Waste Type Tank pi-, PU Gross Beta Gross Gamma Date Sampled
___________ _______ ___________ p~r/liter Counts/mlrnute/cc Counts/minute/c _______

2C T-1 10 Not roqi! 15 4.913+04 30 7-13-1945
2C T-1 10 9.V1 19 6.911+04 1 55 7-2S.1945
2C B-I110 1 9 .6141 . 7.OE+04 I 5S 7-25-1945

Notes
") See IIW-10728 and IIw-3-3220.
01 Sods formed in echd of sastes, sculing to the bott o ach tanks. These sample .aayses awe for the supernatant only and wre not representative of the

sludges.
11 The reported Pu sample analyscs for tank 11-112 sem to be in error and lacking an exponcna in IIW-1072L
0'PriortoOctober945,the2C waste Asu ualizedto a p11 ofaproximately tO. The %aste collected in tanks 241-T-1 10. 24 1.T-l It. and 241-T-1 12

We ileutraliLcd to about pill? after October 1945 to pruipitw. bismuth and plutonium (II W.3-3220, page 13).
"Reduction in the gross guniaand beta analyses for the metal '%mste In tank T-101 from samplig in 12-12-1946 to 07-01-1947 is due to dccay of'

short-lived fisslon products.
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2.1.1 224-B and 224-T Concentration Buildings

The process steps executed in the 224 Concentration buildings wcre as follows (lIW-l0475-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 (IDiPO4) precipitate, with the

plutonium still in solution. At this point, operators wNanted to get rid of all the BiPO4.

" The solution and precipitate wecre separated by centrifugation.

" Nitric acid was added to dissolve the BiPO4 precipitate, %%ith this solution removed as
waste.

" Potassium permanganate (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

lanthanumn fluoride precipitate. Fission products were carried with the lanthanum. This

precipitate contained all the lanthanides (cerium, lanthanum, ce.) and residual ruthenium,

s amarium, europium, americium, and curiumn that the BiPO4 could not carry out of the
stream.

* The lanthanumn fluoride precipitate was dissolved in nitric acid, neutralized 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.

" H ydrogen fluoride and lanthanumn salts were added to the plutonium solution producing a

lanthanumn 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 lanthanumn 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 wras concenutratd 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 flowshcet (11 -23043).

9
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3.0 ORIGINS OF WASTE IN TANKS 2414-201 THROUGH 241-11-204 AND
241-T-201 THROUGH 241-T-204

This sction provides a brief description of tanks 24 1-13-201 through 241 -B-204 and 241 -T-201
through 241-T-204, and a summary of the documented waste trasfcrs into these tanks. In order
to determine the origins of the wastes presently stored in these tanks, dcclassificd historical
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. While no records were located
that identify individual transfers of waste, the above cited reports do provide a compendium of
information that supports the discussion of historical waste types transferred into the B-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 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. Evidence of the waste typcs 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.

WVith 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/declassl. 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
arc compared wvith a previous review of historical report that was conducted in 1980 as part of
WlVHC-MR-O 132A History of *1w 200 Area Tank Farms.

3.1 DESCRIPTION OF TANKS 241-B-201 THROUGH 241-11-204 AND 241-T-201
THROUGH 241I-T-204

Single-shell tanks 241 -13-201 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 twenity-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
twenty-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 Sction of 200 Serics Single-Shell Tank.
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3.2 WASTE TRANSFERS INTO TANKS 241-B-201 THROUGH 241-B-204

This section discusses the date and source of wastcs that were transferred into tanks 24 1-B-201
through 241 -B-204. Tanks 24 1-B-201 through 24 1 -B-204 did not receive 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 Section C for the bismuth phosphate process (11W. 1 0475-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 scavenger
precipitation processes. This decontamination process was to be conducted in B-Plant with the
precipitates being transferred to the 24 1-B-201 through 24 1-B-204 tanks. However, the metal
waste decontamination process was never implemented and metal waste solution was not
transferred into these tanks. Tanks 24 1-13-201 through 24 1-B3-204 were unused until October 1,
1946.

Beginning in October 1946, tanks 241-B3-201 through 241-B3-204 were used as settling tanks for
the solids that were contained in the 224-B Concentration building waste, with the liquid waste
discharged to the 24 1-B- I and 24 1 -B-2 cribs. Prior to October 1946, the waste from the 224-B
Conccntration building was transferred to the 36 1-B settling tank and the liquid portion
discharged to the 241-13-361, reverse-well. By September 1946, solids had accumulated in the
3 61 -B settling tank to a point where the tank had reached its storage capacity, causing shutdown
of 22 1-B3 and 224-B building operations, as reported in the Army Corp of Engineers monthly
report for September 1946 (IIAN-45800, page 77). A project was initiated in August 1946 to
divert the 224-B Concentration building waste to tank 241 -B-201 (I W-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 241 -B-201I (IAN-45800, page 87). A similar connection was also completed on
October 14, 1946 from the 224-T Concentration building waste transfer line to tank 24 1-T-20 1.
The Hartford Engineering Works Monthly Reportfor October 1946 (liV-7-53 62-DEL, pages 27
and 28) confirms that the 224-B building waste was routed to tank 241 -1-201 in October 1946.

Tank 241-B3-201 received waste from the 224-B Concentration building from October 2, 1946
through October 1948, after which the tank was considered filled with solids and the
224-B Concentration building waste was diverted to tank 24 1 -B-204 (11W-i 11499, page 34).
Tank 24 1 -B-204 was connected in a cascade with tanks 241 -B-203 and 241 -B-202
(11WV-10714-DEL, page 31). Liquid was gravity discharged from the last tank in the cascade,
24 1-B3-202 to the 241 -B3-I and 241 -B-2 cribs. Solids contained in the 224-B building waste were
allowed to settle in tanks 241-13-204 through 241-13-202. The cascade of tanks 241-13-204,
24 1-13-203, and 24 1 -B-202 continued to rceive 224-B3 Concentration building wastes until
September 1952. The discharge of 224-B Concentration building waste from the B-202 tank to
the 241 -B- I and 24 1-B-2 cribs is documented in liW-20583, Process Waste Disposal Summary
- 200 Areas September 1949 through December 1950, Il1NV-25301, Process Waste Disposal
Summary - 200 Areas January 1952 through June 1952, 1 IN-2 812 1, Release of Radioactive
W~astes to Ground, and I IW-3 3 591, Summary of iquid Radioactive Wastes 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 241-13-202 through 241-13-204
also received low-activity waste from tank 5-6 in 22 1-B Plant from October 3, 1947 through
August 12, 1948 (IIW-1708S, page 31 and IIW-38562, page 9). Tank 5-6 received low activity
cll drainage as well as scrubbcr solution from the dissolvers in 221 -B Plant (11W- 10728, page

2). Tanks 24 1-B-201 through 24 1-B-204 were reportcd to have rceived a total of 22,300,000
liters of waste containing 2180 grams of plutonium and 4000 curies of fission products frm
May 1947 through January 1, 1950 (11 W- 17088, page 57). Approximately 7,400,000 liters of the
waste transferred to tank 241 -B-201 was low-activity waste from tank 5-6 in 22 1-B Plant (I11W-
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-B-201 through 24 1-B3-204.

In July 1952, B-Plant and the 224-B Concentration building wecre 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 remnove fission products and plutonium. The recovered plutonium
solutions were processed through the normal bismuth phosphate flowsheet and wastes
transferred to their normal disposal pathways (IIW-25227-DEL page Ed-i and Ed-6, HW-25533-
DEL, pages Ed-i and Ed-6, 11 W-2578 1-DEL, page Ed-i, and IIW-26047-DEL, pages Ed-I and
Ed-5). Plutonium solutions derived from equipment cleanout 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 transfcrrcd to the cascade of tanks 241-B-204, 241-B-203, and
241-13-202.

The waste solutions generated from nitric acid flushing of the 221 -B Plant equipment were
transferred to their normal disposal pathways. The B-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
(liW-27838 and IIW-27839) substantiate that only 224-B Concentration building waste was
discharged to the cascade of tanks 24 1-B-204, 241-B-203, and 241-13-202 during the nitric acid
flushing of 22 1-B Plant equipment.

13
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1H1gb-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 cleaning of the
internal surfaces of piping and equipment in 221-B Plant and 224-B building was conductcd
using various chemical solutions and water, as described in lIW-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 -B3- 10,241-B3-Ill1, and 241-B3- 12, as
documented in waste status summary reports for the 200 Area tanks farms for this period
(IIW-27840, IIW-27841, HW-27842, and liV-27775). In November 1952, the cascade of tanks
24 1 -B-204, 24 1 -13-203, and 241 -B3-202 receivecd flushes of 224-B building equipment and metal
waste lines (H W-27840, page 20). In December 1952, they received flushes of 224-B building
equipment and 221-B Plant section 9 metal waste tanks (IIW-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 (HWV-2784 1, page 9, HWN-27842, page 9, HW-V27775, page
9). As previously discussed, the dissolvers, metal waste equipment and other equipment in the
22 1-B3 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-level waste.

Flushing of the B-Plant cells and wetting of process equipment with water was conducted in
April 1953 through June 1, 1953 (lINV-27932-DEL, page Ed-5; HW%-28267-DEL, page Ed-5; and
IW-28576-DEL, page Ed-5). These flush solutions were transferred to the cascade of tanks
241-B3-i110, 241 -B-Ill1, and 241-B3-I112, as documented in waste status summary reports for the
200 Area tanks farms for this period (11W-28043, IIW-28377, and 11INV-2S712). 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 Q 1NV-
28267-DEL, page Ed-5, HIW-28576-DEL, page Ed-5, and liW-28906-DEL, page Ed-5).

In October 1954, approximately 50,000-gallons of water were transferred from the 22 1-B Plant
through the cascade of tanks 241-13-201 through 241-13-204 (liW-33544, page 4 and HW-38562,
page 9). In December 1954, tank 5-6 (low activity cclI drainage in 221-B Plant) was reported as
being routed to the cascade of tanks 24 1-B-204, 241-13-203, and 24 1-13-202, but no volume of
wvaste was reported as being discharged to these tanks in the tank farm monthly waste status
summary report (IINW-344 12, page 4). However, the June 1955 report for discharge of wastes to
the ground (HIW-3 8562, 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 241-B-202 through 241-13-204 to the 241-B3-I and 241-B-2 cribs.

[n July 1955, 224-B Concentration building flush wvater was reported as being routed to the
cascade of tanks 241-13-204, 241-13-203, and 241-B-202, but no volume of waste was reported as
being discharged to these tanks in the tank farm monthly waste status summary report (1iW-
38401, page 4). However, the June 1956 report for discharge of wastes to the ground (11WV-
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-B-I and 241-13-2 cribs. Beginning in October 1955, the
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low activity waste from 22 1-B Plant tank 5-6 was routed to the cascade of tanks 241 -B- 10,241 -
B- Ill and 24 1-B- 12 and then to the 24 1-B- I and 24 1-B-2 cribs (IW-44784, page 27).

During the period of 1954 through 1955, the 221-B Plant and 224-B Concentration building were
being modified for restart as part of the so-called "4X Program" (IIW-33903). The 4X Program
was a program to operate all four separation facilities (221 -B, 221-T, 202-S REDOX and 202-A
PUREX Plants) simultaneously. The modifications conducted in the 221-B Plant and 224-B
Concentration building resulted in the transfer of low-activity waste to tanks 24 1 -B-202 through
241-B-204. However, the 4X Program was cancelled in March 1957 and the 221-B Separations
Plant and 224-B Concentration building wcre placed in lay-awvay status (DDTS-Gencatcd-49 1,
'Lay-Awvay of the Bismuth Phosphate - TBP Plants and the Metal Waste Rcmoval Facilities:").

From 1957 through 1963, the 221-B Plant wmas converted for separating fission products of
ccsium- 137 and strontium-90 from PURE X plant wastes. A flush of 7,500-gallons was
transferred from the 221-B Plant to the cascade of tanks 241-B-204, 241-B-203, and 241-B-202
sometime January 1, 1962 through June 30, 1962 (HIW-74647, page 4). This is the last transfer
of any waste solutions into tanks 241-B-201 through 241-B-204. The 221-B Plant did not
receive any waste for fission product separation until August 2, 1963 (11 W-788 17, page 5) and
did not discharge fission product waste to tanks 241-B-201 through 241-B-204.

Tanks 24 1-B-201 through 24 1-B-204 did not receive any liquid vwastcs originating from the
operation of the first cycle solvent extraction system, or equivalent, or the concentrated w,.astes
from subsequent extraction cycles, or equivalent, in a spent fuel reprocessing facility. Rather,
the wastes received into tanks 24 1-B-201 through 24 1-B-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 WVASTE TRANSFERS INTO TANKS 241-T-201 THROUGH 241-T-204

This section discusses the date and source of wastes that were transferred into tanks 241-T-201
through 241-T204. These tanks did not receive any high-level waste but did receive transuranic
waste from operations conducted at the 224-T plutonium concentration building. According to
the Hanford Technical Mlanual Section C for the bismuth phosphate process (11IW-I 0475-C,
chapter X, pages 909 - 911) the metal waste 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 24 1-T-201 through 241 -T-204 tanks. However, the mctal waste
decontamination process was never implemented and metal waste solution was not transferred
into these tanks. Tanks 241 -T-201 through 24 1-T-204 were unused until November 4, 1946.

Beginning on November 4, 1946, tank 241-T-201 %ws 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-lI and 24 1-T-2 cribs (HIW-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, rcvcrse-wecll. By July 1946, solids had accumulated in the
36 1 -T, settling tank to a point where the tank had reached its storage capacity (IIAN-45800,
page 67). A project wvas initiated in August 1946 to divert the 224-T Concentration building
waste to tank 241-T-201 (IIW-7-4640). The Army Corp of Engineers monthly report for
October 1946 reports this project was 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
(IHAN-45800, page 87). The Hanford Engineering Works monthly report for October 1946
(IIV-7-5362-DEL, page 27 to 28) confirms that a route was established for transfer of the 224-T
building waste to tank 241-T-201 in October 1946, w&ith 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 waste was routed to tank 241-T-204 (11 W-1 3561-DEL, page 41).
The solids depth in tank 24 1-T-201 was reported as "twe-nty fect of rather compact sludge and
approximately three feet of a light sludge" (11W-I 3561-DEL, page 41).

Tank 241 -T-204 was conneced in a cascade wit tanks 241 -T-203 and 24 1-T-202,
(IIW-107 14-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 allowed to settle in tanks 241 -T-204 through 24 1-T-202.

The tanks 24 1-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 was transferred to the
cascade of single-shell tanks 241-T-I 10, 241-T-1 11, and 241-- 12 (H W-27838, page 17).
Tanks 24 1-T-201 through 241 -T-204 were considered fil led wvith solids and taken out of service
effect on May 29, 1952 (IIW-27838, page 12).

Tanks 241-T-201 through 241-T-204 did not receive any liquid w.%astes originating from the
operation of the first 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 arc either from a plutonium concentration process (not a subsequent extraction
process) performed in a separate facility (224-T Concentration building).

3.4 CURRENT REVIEWV OF WVASTE TRANSFER RECORDS COMPARED WITH
OTHER REVIEWS

Historical records of waste transfers into, from and among the 200 Area tank farms were
compiled and reported in WIIC-MR-0 132, LA-UR-96-3860, and LA-UR-97-3 11. Additional
waste transfer records have been summarized for the B-200 series tanks in
WHiC-SD-WVM-ER-3 10. These documents were reviewecd and compared wvith the current
analysis documented in this report to determine if significant discrepancies exist.
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3.4.1 11-200 Series Tanks

These previous reviews to dctcrmine the tank contents for tanks 241 -B-201 through 24 1-B-204
generally refer to WIIC-MR-0132 and provide no new references regarding waste transfers into
these tanks. Therefore, the current review of waste transfer records for tanks 24 1 -B-201I through
241-B-204 was compared to that of WHC-MR-0132. Appendix B provides copies of the
tabulated waste transfcr records for tanks 24 1-B-201 through 241 -B-204 from W1 IC-MR-0 132.

In general, the waste transfer records summarized in WIIC-MR-0132 are 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 Date Tanks Used to Rceive Waste

The waste transfe~r records summarized in WHC-MR-01 32 for tanks 241-B3-201 through
24 1-B-204 do not indicate the presence of any waste in tanks 24 1 -B-201 through 241 -B-204
until the first quarter of 1952. This is inconsistent w~ith historical documents discussed in this
document, which indicates that these tanks rceived waste from the 224-B Concentration
building beginning in October 1946. The Hantford site contractors' monthly reports for January
1945 through July 1951 list the volumeof waste stored in the singic-shell tanks, with the
exception of the B-200 and T-200 series, single-shell tanks. Evidence of the waste types
transferred to the B-200 and T-200 series single-shell tanks is provided in thc Hanford site
contractors' monthly reports, waste disposal reports, and miseellancous letters and technical
reports cited in the following sections. These documcnts wecre classified until the early 1990's,
which would have limited their availability. It is likely that these documents were unavailable to
the authors of WHC-MR-0 132 and LA-UR-97-31 1.

3.4.1.2 Cascade Operation of Tanks

Beginning in the first quarter of 1952, WIC-MR-O 132 indicates that 224-B Concentration
building waste (designated as "224") wvas transferred into tanks 24 1 -B-201 through 24 1-B3-204,
which were operated as a cascade to a crib. Hiowver, this contradicts information published in
HIW-3359 I (Summary of Liquid Radioactive Wastes Discharged to thle Ground - 200 Areas July
1952 through June 1954), which states that tank 241-B3-201 received waste from the
224-B Concentration building only from October 2, 1946 through October 1948, after which the
tank was considered filled with solids and the 224-B Concentration building waste was diverted
to tank 241-B3-204.

Tank 241-13-204 was connected in a cascade with tanks 241-13-203 and 241-B3-202. Liquid was
gravity discharged from the last tank in the cascade, tank 24 1-B-202, to the 241 -B3-1 and 24 1 -B-2
cribs. Furthermore, tank farm waste status summary records for April through June 1952
(HIW-2783 8) and July through September 1952 (1 IW-27839) indicate that only tanks 24 1-B3-204
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through 24 1 -B-202 wecre active in a cascade with discharge to the crib. Again, this inconsistcncy
in records does not affect the classification of the wastes in tainks 24 1-B-201 through 24 1-B3-204.

3A.1.3 Metal Waste Not Transferred to Tanks

WHC-MR-0132 identifies that metal waste (designated as "MW") was transferred into tanks
24 1-B-201 through 24 1-13-204 in the fourth quarter of 1952. WIIC-MR40132 indicates that
metal waste was present in tanks 241-B3-201 through 241-1B-204 through the third quarter of
1953, after which time WIIC-MR-0 132 indicates that only "224" waste is present in these tanks.
There is no explanation provided in WIIC-MR-0132 to indicate that metal waste was removed
from these tanks or that the carlier designation of metal waste being present in these tanks was
incorrct.

It is highly unlikely that metal waste was tranferred into tanks 24 1-13-201 through 241-13-204,
since these tanks were active as a cascade that overflowed to the ground'via 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 wraste wvas
kept segregated from other wastes. Document 1IW-33591 (Summary of Liquid Radioactive
W~astes 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 221-B Plant was transferred to tank 241-BY-
112 in BY Tank Farm for the period of April 1952 through September 1952 (I-V-27838, pages
9, 21, and 32 and 11W-27839. pages 10, 21, 32). These same historical records indicate that only
flushes of the metal waste lines and 221-13 and 224-B building equipment were transferred to the
cascade of tanks 241-B3-204 through 241-B3-202 during October 1952 through March 1953.
Based on this information, WHC-MR-0132 incorrectly stated the presence of metal waste in
tanks 241 -B-201 through 24 1-B-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 (httpl/twins.pnl.gov/twins.htm). Key analytes
present in the %-astes stored in tanks 24 1-13-201 through 24 1-13-204 are summarized in Tables 4.

The inventory of key analytes (e.g., Pu-239, Cl, Fe, Na, NO 3, P0 4, S04, CO3, and U) in the
sludge phase of tanks 24 1 -B-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 was
contained in single-shell tanks 241-T-1 01, 24 1-U-1 01 and 241-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 241-13-201 through 241-13-204 are one order of magnitude
higher than the metal waste sludges. Also, the concentration of uranium in the sludges present in
tanks 241-13-201 through 24 1-13-204 is three orders of magnitude lower than the metal waste
sludges. This comparison clearly shows that mectal 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-B-204. The sludges prcsent in tanks 24 1-B-201 to 24 1-B3-204 do not have the
characteristics of metal waste sludge. Furthermore, the concentrations of cesium-137 and
strontium-90 sludge present in tanks 24 1-B-201 through 24 1-13204 are less than 2E-04 CilI and
4E-03 CilI, respectively. Metal waste or other high-level waste would have cesium-I 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 WIIC-MR-0132 are eonsistcntm'ith the
information present in this document. The waste transfer records summarized in WHIC-MR-
0 132 (sce Appendix B) and the Waste Status and Transaction Record Summary (LA-UR-97-31 1)
report for tanks 24 1-T-201 through 24 1-T-204 do not indicate the presence of any %%vaste in these
tanks until the first quarter of 1952. This is inconsistent w~ith historical documents discussed in
the previous section, which indicate that these tanks received waste from the 224-T
Concentration building beginning in November 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 series single-shell tanks. 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 lctters 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 WIIC-MR-01 32 and LA-UR-97-31 1.

WIIC-MR-0132 and LA-UR-97-311I 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 TRANSURANIC ANALYSES, OF WVASTES

The Hanford Site prepares a Bcst 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 arc uscd 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 system dcsigni 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.zov/data/datamcnlu.htm.

The BBIs for the wastes contained in tanks 241-1B-201 through 241-B3-204 and 241I-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 IIDW model data (RPP.19822). Table 5

provides the best basis inventory concentration estimate for NP 7 , Pu"' Pu"', Pu240, and AM41

in the sludges stored in these tanks. These five 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 7 , PuP', Pu"' and Pu240, in the sludges stored in tanks 241 -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 w,,astes using an alpha isotope distribution template.

Core samples of the wastes in tanks 241-13-201 and 241-B-202 were obtained in 1991. Core

samples of the wastes in tanks 24 1 -B-203 and 241-13-204 were obtained in 1995. Core samples

of the wastes in tanks 241-T-201 through 241-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 wvastes in tanks 241-13-201 through 24 1-B-204 and tanks 24 1-T-201

through 241-T-204 are provided in Table 6 (Wilmarth 2002). Uranium-238,,which is not a

transuranic clement, w~ould be includcd 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 24 1-B-201 and 241-13-202, which were also analyzed to determine the concentrations
of Pu"', Pu"', Pu240, and Am"" in these sludges (see Table 5). The sums of the concentrations
of alpha-emitting transuranic isotopes with half-life greater than 20 years are -829iqCig and

-2l8ijCi/g. respectively for tanks 241-13-201 and 241-B-202.

The analyzed gross alpha analyses for the waste in each tank are in excess of I00T1Ci~g. The

sum of the concentrations of Np237, Pu2" 9 Pu2', Pu24 , and Am24t for the sludges in tanks 241 -B-

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 I 00?ICi/g.
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Table 5. Transuranic Elcmcnt Analytical Results for Sludges

Tank Name Analyte Basis Concentration, PtCi/
241-18-201 237Np__ 1.452AS-07
241-13-201 238Pu S 6.2913-03
241-B-201 239Pu S 7.5113-01
241-B4201 240Pu S 4.3213-02
241-11-201 241Am S 2.8413-02
241-13-202 27pTB 2.2613-07
241-8-202 238Pu S 2.0313-03
241-B-202 239Pu S 1.282&01
24 1 -- 202 240Pu S 2.1713-02
241 -3-202 241Am S 6.6713-02
241-11-203 23N S 8. 1713-07
24 1-B-203 23BPu C 2.0213-03
241-8-203 239Pu C 2.34E-01
24 1-B-203 240Pu C 2.9413-02
241-B-203 241Am S 3.4613-02
241 -B-204 237Np TB 2.OS13-07
241-8-204 23SPu C 1.7213-03
241-B-204 239Pu C 1.9913-01
24 1-B-204 240Pu C 2.51 E-02
241-83-204 241Am C 3.8413-02
241-T-201 27pTB. 1.3713-07
24 1 -T-201 238Pu C 2.26E-03
24 1-T-201 239Pu C 6.691-01
241-T-201 24OPu C 4.5 1E-02
241-T-201 241Am C 3.961:-02
24 1 -T-202 237Np TB 21201-07
24 1-T-202 238Pu C IASE-03
241-T-202 239Pu C 1.6713-01
241 -T-202 240Pu C 2.11 E-02
241-T-202 241Am C 3.23E-02
24 1 -T-203 23N S 6.2013-07
24 1 -T-203 238Pu C 1.7313-03
241-T-203 239Pu C 2.0013-01
241 -T-203 240Pu C 2.5313-02
241 -T-203 241Am S 3.362--02
24 1-T-204 237Np S 5.3513-07
24 1 -T-204 238Pu C 1.46 M0
24 1-T-204 239Pu C 1.681-01
24 1-T-204 240Pu C 2.121-02
24 1-T-204 241Am S 2.01 E-02

Notes: Radionuclides are decay corrected to January 1, 2004
S - Sample based
C - Calculated
TE - Based on a I lanrord Defined Waste model or engineering based waste template
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_______ ~Table 6. Gross Alpha Anlyses for Sludges. ________

Tank Mean Relative Standard 95% Low Confidence 95% Upper

(InCi/) Deviation Limit Confidence Limit
B-201 1,310 13 1,0301,9
13-202 398 9% 338 457

B-203 215 -9% 194 245

B-204 265 9%/ 2 303

T-201 757 21% 4902

T-202 223 120/ ISO 265

T-203 196 120/ 137 1 234

T-204 144 10%/ 120 169
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5.0 SUMMARY

Tanks 24 1-B-201 through 24 1-B-204 received wastWe from the plutonium concentration activities
conducted from October 1946 through June 1952 in the 224-B Concentration building.
Following cessation of spent nuclear fuel processing activities in the 221I-B Bismuth Phosphate
Plant and cicanout of the plant inventory, tanks 241 -B-201 through 241 -B-204 received flush
solutions from cquipmcnt cicanout in the 221 -B and 224-B buildings and mctal waste transfer
lines.

Tanks 241 -T-201 received waste from plutonium concentration activities conducted from
November 4, 1946 through May 24, 1949 in the 224-T Concentration building. Tanks
24 1-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 A

WASTE STATUS SUMMARY REPORTS
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4*SEURITY 1II4FORMATION
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APPENDIX B

WVHC-NIR-0l32, A HISTORY OF THlE 200 AREA TAINK FARMIS

TANKS 241-11-201 THROUGH 241-13-204

AND

TANKS 241-T-201 THROUGH 241-T-204
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201-B-iWHIC-MR-0132

Waste Status SunutarY Of 201-a Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type total . In In
Year Waste Vol. Storage Storage Remarks

1-1944
2
3
4

1-1 945
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 crib2 - 224 54.5 .- - Active cascade to crib
r -2454.5 ...-- Active cascade to crib4 224-MW 54.5 ---- Active cascade to crib.

B-
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201-8-2 WHC-MR-0132

Waste Status Suammary of 201-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Wat Vl Storage_ Storage Remarks

1-1953 224-MW 54.5 - -Receives 8 plant flushes
2 224-MW 54.5 0 S4.5
3 224-M 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
4 224 54.5 0 54.

1-1957 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 24.5S 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 0' 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 s0 0 54.5

B.-
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201-8-3WH4C-iR-0132

Waste Status Sumuary of 201-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. - Type Total I n I n
Year Waste Vol. Storage- Storage Remiarks

1-1962 224 50 0 54.5
2 - 224 50 0 54.5
3 224 -. --

4 224* 51 1 -50.

1-1963 224 51 1 s0
.2 224 51 .1 50

3 224. -. - so
4 224 53 3 so Latest electrode reading

1-1964 224 53 3 so
2 .224 533 so
3 224 53 3 so
4 224 S3 3 50

1-1965 --- so-- 5
2 224 56 6so
3 224 56 6 50
4 224 56 6 so

1-1966 224 56 6 so
2 224 56 6 50
3 224 56 6 so
4 224 56 6 so

1-1967 224 56 6 50
2 224 56 6 so
3 224. 56 6 50
4 224 56 6 s0

1-1968 224 55 5 50
2 224 55 5 5o

.3 224 S 5 5 5o
4 224 55 5 50

1-1969 224 55 5 so
2 224 55 5 5o
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-B-4 WHC-MR-0132

Waste Status Summary of 201:8 Tank-Cap~city 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 224 32 6 26 Suspect leaker, 1 to 109-B
2 224 31 5 26 Suspect leaker, 2 to 109-8
3 224 29 3 .26 Suspect leaker. 4 to 109-B
4 -- 29 0 29 Suspect leaker, 4 water, 6 to 109-8

1-1975 -- 29. 0 29 Suspect leaker, 2 to 102-B.
2 -- 29 0 29 Removed-froma service, I to 109-B
3 -- 29 0 .29 3

4 --- 29 0 29

1-1976 -- 29 0 29
2 -- 29 0 .29
3 -- 29 0 29
4 -- 29 0 * 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

11-5
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201-8-S WHC-MR.0132

Waste Status Suommary of 201-B Tank-Capacity 530,000 Gallons

Liquid Solids
Qtr.- Type Total in in
Year Waste Vol. Storage Storage Remarks

1-1978 -29 0 29 Inactive - Primary
Stabilized

2- -29- 0 29
3- -29 0 29 P-10OPmp. Removed
4- -29 a 29

1-1979 -28 1 27 New Solids Level 1/29/79
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
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6 202-8.1WIC-MiR-0132

Waste Status Sumary Of 202-9 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. .Storage Storage- Remarks

1-1944
2
3
4

1-194S
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
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202-B-2 .WHIC-MR-0132

Waste Status Summary of 2024B 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
2 224-149 54.5 -- 54.5
3 224-M4W 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 54.5 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
4 224 51 26 25

1-1961 224 51 26 25
2 224 * 51 26 25
3 224 51 26 25
4 224 51 26 25
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202-8-3 WHC-IIR-0132

Waste Status Swimary of 202-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.. Type Total IIn In
Year Waste Vol.- Storage Storage Remarks

1-1962 224 - - -25
2 224 54.5 29.5 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 2S
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 S 6 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

B3-1



RPP-13300 Rev I

202-8-4 WHC1IR-0132

Waste Status Sunuary of 202-B Tank-Capacity 55,000 Gallons

Liquid Solids
Qr- Type Total .In In

Year Waste Vol. Storage Storage Remarks

161971 224 5o 27 .29
2 224 56 27 29
3 224 6 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 27
2 224 53 26 27
3 224 53 26 27
4 224 53 26 27

1-1976 224 53 26 27
2 224 53 26 27
3 -- 53 26 27 Restricted,
4 --- 53 26 27

1-1977 S- 3 *26 27 Restricted
2 -- 30 3 27 a
3 --- 27 a 27 Inactive Current
4 --- 27 0. 27



RPP-13300 Rev I

202-8-5 WHC-MR-0132

Waste Status Sun-ary of 202-8 Tank-Capacity 530,000 Gallons

Liquid Sblids
Qr- Type Total in in

Year Wse Vol. Stormg Storace Remarks

1-1978 -27 0 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- -27 027

1-1980 -27 0 27 New Photo 2/4/80
2- 7 27 0 27
3- - 28 0 28
4- .2 0 28

B-U



RPP- 13300 Rcv. I

203-8.1 WHC-MR-0132

Waste Status SwuuarY of 203-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. Storage Storage Remarks

'2
3
4

1-1945
2
3
4

1-1946
2
3
4

1-1947
2
3
4

1-194a
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 S4.5 ----- Active cascade to crib
4 224-14W 54.5 -- -Active cascade to crib

B-U



RPP-1I3300 Rev. I

201-8-2 IJHCMR-0132

Waste Status Suary of23BTank-Capacity 55,000 Gallons

Liquid Solids
q._ Type Total In In

Year Waste Vol. Storace Storage Remarks

1-1 953 224-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.

1-1954 224 54.5 0 54.5
.2 221 54.5 0 54.5
3 224 54.5 0 54.5
4 224 54.5 0 54.5

1-19S5 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. 0 54.S
2 224 54.5 0 54.5
3 224 54.5 .0 54.
4 Z94 54.5 0 54.5

1-19S7 224 56 1.5 54.5 Latest electrode reading
2 224 56 1.5 54.5
3 224 56 1.5 54.
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 reading

1-1959 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

1-1960 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 - - 4.
2 224 54 0 54.5
3 224 ' 54 0 54.5,
4 224 54 0 54.5

B-3



RPP. 13300 Rev. I

203-B-3 WHC-MR-0132

Waste Status Summary of 203-B Tani-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Type Total' In In
Year Waste VaJ.l.. Storawe Strc Remarks

1-1962 224 - -54.S
2 224 6 . 54.5
3. 224 56 --

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 1 54
4 224 55 154

1-1965 -- - 54
2 224 58 4 54
3 224 56 2 .54.
4 224 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. 2 654
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 49

13.- 1



RPP-13300 Rev. 1

203-B-4 WHC-MR-0132

waste Status Sumuary of 203-5 Tank-Capacity 55,000 -Gallons'

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. Storsos- Storage Remarks

1-1971 .224 56, 7 49
2 224 56 7 49
3 224 56 .7 49
4 224 56. . 7 49

1-1972 224 56 12. 44
2 224 56 .12 44
3 224 56 12 44
4 224 56 12 44

1-1973 224 56. 12 44
2 224 56 12 . 44
3 224 56 12 .44
4 224 56 .12 44

1-1974 224 so 6 44 .6 to.109.8
2 224 50 .6 44
3 224 50 .6 44.-
4 224 50 6 44

1-1975 224 so5 6 44
2 224 50 61 44
3 224 50 6 44
4 224 50 6 44

1-1976 224 50 6 44
2 224 5o 6 44
3 so 5 5 45S Restricted
4 so 5 5 45'

1-1977 so- 50 45 . Restricted
2 Z- 50 5 45*
3 so 5 3 47 Inactive Current-Solid Level Adj.
4 so 5 3 47



RPP-13300 Rev. I

203-B-S WHC-MR-0132

Waste Status $un~ary of 203-B Tank-Capacity 530,000 Gallons

Liquid Sol ids
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- N4CPLX 50 3 47

1-1979 KCPLX 50 3 47. New Photo's 3/1/79
2- NCPLX 50 3 47
3- NCPLX 50 3 47
4- NCPLX so 3 47

1-1980 NCPLX so 3 47 'New Photo 216180
2- NCPLX 50 3 47
3- NCPLX s0 2 48
4- NCPLX 'so 2 48



RPP-1 33001kv. I

204-8.1 WHIC-MR-0132

Waste Status Sumary of 204-B Tank-Capacity SS,000 Gallons

Liquid Solids
Qr- Type Total In In

Year Waste Vol. Storm storage Remarks

1-1944

3
4

1-1945
2
3
4

1-1946
2

.3
4

1.1947
2

.3
4

1-1948

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



RPP-13300 Rev. I

204-B-2 WHC-MR-0132

9 ~waste Status Saumary of 204-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 - -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 *O 54.5

171955 224 54.5 0 54.5
2 224 54.5 a 54.5
3 224 54Z*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 '2456 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 224 64 0 54
2 224 54 0 54
3 224 54 a S4
4 224 . 54 0 54



RUP.13300 Rev. I

*2044B-3 WHC-MR-0132

Waste Status Summary of 204-8 Tank-Capacity 55,000 Gallons

Liquid Solids
Type Total In In

Year Waste Vol. Storage Storage Remarks

1-1962 224 -- -54.5

2 224 56 1.5 54.5
3 224. 56 -- 54
4 224 56 2 54

1-1963 2 24 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

'4224 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 54
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 *56 a 48
2 224 56 a 48
3 224 168 48
4 224 56 8 48



RPP- 13300 Rev. I

204-B-4 WHC-MR-0132

( Waste Status Summary 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 a 48
2 224 56 a 48
3 224 56 a 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
4 224 49 3 46.
1-95 24 9 34
1297 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

449 3 46



RPP-13300 Rev.

204-8-5 WHC-MR-0132

1?44ste Status Sumi~ary of 204-8 Tank-Capacity 530,000 Gallons

Liquid Sol ids
Qtr.- Type Total in in
Year Waste Vol. Storaci Stormc Remarks

1-1978 -49 3 46 Inaciive
2- NCPL.X 49 3 46
3- NCPUX 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 so 3 47
4- -NCPLX so 3 47



RPP-133OG Rev.1

201-T-1 WHC-MR-0132

Waste Status SummMr of 201-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr. - Type Total In In
Year Waste Vol,. Storage Storage Remarks

1-1952 --
2 224 54. - These 4 tanks out of service

5/29/52.
3 224 545 *

4 224 54.5

"1-1953 - 54.5 54.5
2 .. 54.5 i54.5
3 ... 54.5 0 54.5
4 - --- 54.5 0 54.S

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 a.- 54.5 0 54.5

1-1957 --- 54.5 0 54.5 Estimated reading.
2 .54.S 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 .A 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



RPP-13300 Rev.

201-T-2 WHC-MR-0132

waste Status Summiary of 201-T Tank-Capacity 55,0900 G&11aM5

Liquid Solids
Qtr.- Type Total In In

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 --- ;- -- - 6 Month Report
2 *224 54 .5 5.
3 --- --- 6MnhRpr

4 224 54 Is SothReor

1-1962 --- othRpr
2 224 53 6-onh--pr

4 24 52 2 50 Latest electrode readings.

1-1963 -- - *-- --- 6 Month Report
2 224 54 4 50 New electrode reading.

3 24s 6 Month Report

1-1964 --- 6MnhRpr
2 224 54 4506MnhRpr

4 2 445 6 month Report

1-1 965 --- -- - 6 Month Report
2 224 5 . 2033
3 224 53 20 33
4 224 53 20 33

1-1S66 224 . 53 20 33
2 224 53 20 33
3 224 53 20 33
4 224 53 20 33

1-1467 224 53 20 33
2 224 53 - 20 33
3 224 53 20 33.
4 224 53 20 33

1-1968 224 48 i5 33
2 224 48 15 33
3 224 48 15 33
4 224 49 16 33

B.a3



RPP-1330 0 Rcv 1

201-T-3 WHC-MR-0132

Waste Status SwmmarY of 201-T Tank-Capacity ss,o0o Gallons

Liquid Solids
Qt. ype Total In In

Year Waste Vol. Storace Storage 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 S2 4 21 33
4 224 54 23 31

1-1971 224 54 23 31
2 224 S4 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 S4 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 101-7
2 224 33' 2 31 0 U 1 to 101-T'
3 Evap. 31. 0 31 Inactive salt well 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 well

installed



RPP-1 3300 ReV. I

201-T-4 WHC-MR-0132

Waste Status Suimary of 201-T Tank-Capatity 55,000 Gallons

Liquid Solids
Qr- Type Total In in

Year Waste Vol. Storage Storace Remarks

1-1978 -28 0 28 Photo taken 2-27-78
Prim. Stabilized

2- - 27 0 27 New Solids Level
Adj. 5-31-78

4- - 27 0 27

1-1979 - 27 a 27
2- - 27 0 27
3- - 27 0 27
4- - 27 0 27

1-1980 - 27 0 27 New Photo 3-10-80
2. a 27 0 27
3- -28 0 28
4- -28 0 28

B-a



RPP-13300 Rev. I

202-T-1 WHC-MR-0132

Waste Status Sutmmary of 202-T Tank-Capacity 55,000 Gallons

Liquid Solids
Qtr.- Typo Total In In
Year- wasts... Vo~l... Storage~ Storage - Remlarks

1-19s2 ---
2 224 54.5
3 224 S4.5 ---
4 224 54.5

1-1953 --- 54.5 54.5
2 ... 54.5 0 54.5
3 -- 54.5 0 S4.5.
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 S- 4.5 0 54.5

1-1955 -- 54.5 0 54.5
2 S- 4.5 0 54.5
3 -- 54.5 0 54.5
4 -- 54.5 0 54.5

1-1956 -- 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 -- 4.5 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 A5 54.5
3 224 55 .5 54.5
4 224 55 .5 54.5



RPP-13300 Rev. I

202-T-2 WHC-MR-0132

Waste Status Suimary of 202-T Tank-Capacity 55,000 Galos.

Liquid Solids
Qtr.- Type- Total In In
Year.- at Vol. Stra Strg 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 .5 54.5 6 Month Report
3 .-- - a- C

4 224 55 .5 54.5

2 224 547 -- 54

4 224 53 3 50 Latest electrode readings.

1-1963 --- _F2 224 53 350 New electrode reading.
3 --- -- - 6 Month Report
4 224 53 3 so

1-1964 --- C a.ec

2 224 53 3 5s.
3 .. -- --

4 224 . 53 3 50

1-1966 -- - -.

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 31 21 30
2 224 51 21 30
3 224 51 21 30
4 224 51 21 30

B_ at?



RPP-1 3300 Rev. 1

202-T-3 *WHC-MR-013t

Waste Status Suutary of 202-T Tank-Capacity 55, 00( Gaflns

Liquid Solids
Qr- Type Total In In

Year Wast Vol. Storace Storage Rejk

1-1969 224 S3 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 U tol101-T.3 *--25 0 25 Inc~v at well pumping.
4 ... 25 a 25

1-1977 --- 25 0 25 Salt Wll, Pump
2. -- 25 0 25 Inactive, curreit

3..25 0 25
4 --- 25 0 25 U Salt Well

Vistalled



RP-13300 Rev. I

202-T-4 WIIC-IIR'0132

Waste Status Summary of 202-T Tank-Capacity 50.000 Gallons

Liquid Solids
Qr- Type Total in in

Year Waste Vol. Storage Storace Remarks

1-1978 - 20 0 20 Prim. Stabl.. Photo
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 0. 20
3- -21 0 21
4- -21 0 21



RPP- 13 300 Rev. I

203-T-1 WHC-MR-0132

Waste Status Summary of 2034T Tank-Capacity 5S,000 Gallons

Qt..Liquid Solids
Qt.- Type Total. In In

Year' Waste Ifol. Storage Storage PeimarS

1-1952 ------
2 24 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 a 54.5
4 * -- 54.5 0 54.5

1-195 - 54.5 0 54.5
2 --- 54.5 0 54.5
3 -- 54.5 a 54.5
4 -- 54.5 0 54.5

1-1966 * 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 Estim~ated 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-a



RPP-13300 Rev. I

203-T-2 WHIC-MR-0132

Waste Status Summary of 203-T Tank-Capacity SS,ooo Gallms

Liquid Solids
Qtr.- Type Total In In
Year Waste Vol. trg Storage Remarks

1-1960 224 55 .5 54.5
2 224 55 .5 * 54.5
3 224 55 .5 54.5
4 224 S5* .S 54.S

1-'1961 --
2 224 55 *5 4. 6 Month Report
3 -a-----

4 224 55 .5 54.5

1-1962 --- -

2 224 54S- 4
3 . ::ft w

4 224 53 3 50 Latest electrode reading.

1-1963 --- w --
2 224 53 3 50 New electrode reading.
3--
4 224 53 . 3 56 MJonth Report

1-1964 -- .--- --- ** *
2 224 53 . 3 s0

4 224 S 3 3 50

1-1965 ---* -- -- --

2 224 52 17 35
3 224 52 17 .35

4 224 52 17 35

1-1966 224 S2 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

B3- 3)



RPP-1 3300 Rev. I

203-T-3 WHCMR.0132

Waste Status SummarY of 2034T Tank-Capacity 55,000 Gafllons;

Liquid SolidsQtr.- Type Total In InYear Wasti Vol. Storage Itorage, 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

7-1971 224 51 16 35
2 . 224 51 16 3S
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 35
2 224 51 16 35
3 224 51 16 35
4 224 51 16 35

1-1975 224 51 17 35
2 224 51 17 35
3 224 51 17 354 224. 51 17 35

1-1976 224 50 1s 35 Removed from service I to 101-T.2 224 42 7 35- 0. 01to 101-T.3 Lvap. 41 6 . 35 Inactive salt well pumping.4 Evap. 40 5 35
1-1977 Evap. 39 4 35 Salt Well, Pum~ping2 Evap. 38 3 35 '3 Evap. .36 3 35 U U U4 Evap. 36 1 35 Salt Well Installed



RPP-13300 Rev. 1

203-T-4 WHC-MIR.0132

Waste Status Sucmlary 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
1-31-78

2- - 36 0 36
3- -36 0 36
4- -36 0 36

1-1979 -36 0 36, Inactive Rriary 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

'33



RPP-13300 Rcv. I

204-T1I WH4C-MR-0132

Waste Status Suimmary of 204-T Tank-Capacity 55.000 Gallons

LiQuid solids
Qtr.- Type Total In In
Year Wat Vol. Storace Storagie ewA rks

1-1952
222545 --

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 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 6- 4.5 0 54.5
3 -- 54.5 0 54.5
4 -- 54.5 0 54.5

1-1956 S- 4.5 0 54.5
2 .- 54.5 0 54.5
3 -- 54.5 0 54.S
4 -- 54.5 a 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 Latett 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 S45
2 224 55 .5 54.5
3 224 55 .5 54.5
4 224 55 .5 54.5

B.3~
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204-T-2 WHIC-MR-0132

Waste Status Suminry of 204-T Tank-Capacity 55,01O Caallns

Liquid Solids.
Qtr. - Type Total In In
Year Wast Vol. Staraot $toraae 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 .22.5 54.51 6 Month Report
3 --- -

4 22S2 -27S 5_716 Month.Report

1-1962 ---
2 224 54 -- 54 16 Month Report
3 --- catest
4 224 . 52 . 2 50 ' 6 Month Report'alectrode reading.

1-1963 ----- New
2 224 52 So 50 § Month Report electrode reading.
3 ----

4 ;24 52 2 50 6 Month Report

1-1964 --- T-72 224 52 2. 50. 6 Month Report
3 -

4 224 52 2 So0 6 Month Report

1-1965 -

2 224 52 8 . 44 j6 Month Report
3 224 . 52 8 44
4 224 52 8 44

1-1966 224 52 8 44
2 224 52 8a4
3 224 52 8 44
4 - 224 52 8 44

1-1967 224 52 ~. 8 44
2 224 52 8 44
3 224 52 a 4
4 224 52 8 4

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 4
2 224 51 7 44
3 224 51 7 44
4 224. 51 7 .44

B- 35
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204-T-3 WHC-FR-0132

Waste Status Summary of 204-T Tank-Capacity s5,000 Gall=$s

Liquid SolidsQtr.- Type Total In InYear Waste Vol. Storage Starace Remarks
1-1970 224 51 7 44
2 224. 51 7 443 224 51 7 444 224 51 7 44

1-1971 224 51 7 42 224 51 7 443. 224 51 7 44
4 224 51 7 44

1-1972 224 51 T 42 224 51 7 443 224 51 7 44
4 224 51 7 44

1-1973 224 51 .7 42 224 s0 6 443 224' 50 6 444 224 50 6 4

1-1974 224 50 6 442 224 50 6 443 224 so 6 444 224 50 6 4

1-1975 224. so 6 442 224 50 6 43 224 50 6 444 224 so 6 .44
1-1976 224 49 5 44 Removed from service 1 to 101-T.2 --- 44 0 44Removed froma service 5 to 101-T.3 ... 44 0 44. Inactive salt well aL sing.4 --- 44 0 44

1-1977 - 44 0 44 Salt well, pump2 -- 44 0 443 -- 44 0 44 Inactive current4 -44 0 44 Inactive current
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204-T-4 WHC-MR-013Z

Waste Status Summary of 204-T rank-Capac~lty S5,ooo Gallons

Liquid Sol ids
Qtr.- Type Total in In
Year Waste Vol. Storage Storagg. Remarks

1-1978 -37 a 3i Prim. Stab.
New Solids Level
1-31-782- -37 0 37

3. 37 0 37
4- *37 0 37

1-1979 -37 0 37
-- 37 0 37

3- -. 37 0 37
4- -37 0 37

1-1980 -37 0 37 New Photo 3-18-80
2- -37 0 3
3- - 38 0 38
4- *38 0 38

B37
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EXECUTIVE SUMMARY

A review of waste transfer documentation was conducted to determine the origin of waste
transferred into single-shell tanks 241-T-1 10, 241-T-1 I1I and 241-T-1 12. This review was
conducted to support decisions concerning disposition of the waste present in these tanks.

Tank 241-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 cellI drainage waste from June 1951 through Decembcr 1954, and
224-T Concentration building wastes from May 1952 through December 1954. Tanks 24 1-T-
I1I1 and 241-T-1 12 received 2C waste from the 221-T Plant from January 1945 through October
1956, 22 1-T Plant lowv 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 1-13 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 buildingw~astes are not waste
originating from separating fission products from the uranium fraction of irradiated reactor fuel.
Equipment decontamination wastes originated from removing residual radionuclides from failed
process equipment to enable this equipment to be repaired and returned to scrvice. 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 11 and 241-T-1 12 (sludge fraction only) are approximately
83.3 tji g, I 86.5inCi/g and 255.2ilCi/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 24 1-T- 10, 24 1-T- II1 and 24 1-T- 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-T-1 10, 241-T-1 I11
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 radionuclidc analyses of the
wastes in these tanks. The concentration of transuranic radionuclides present in these wastes is
important to determining the disposition of these wastes. Section 5 summarizes the waste types
that were transferred into tanks 24 I-T-1 10, 241-T-1 I11 and 241 -T-1 12.

2.0 WASTE TRANSFER INTO AND WVASTE REMOVAL FROMN TANKS 241-T-110,
24 1-T-I I1 AND 24 1-T- 12

This section provides a brief description of tanks 24 1-T-I 10, 241 -T-I 11I and 241 -T- 112 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-T-1 10, 241-T-1 I1I and 241-T-1 12, publicly
available reports for the Hanford Site were reviewed.

Documents reviewked 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 reports, all reports cited in this section are
available electronically from the Hanford Declassified Document Retrieval System at
htlg://www2.lianfoprd.gov/dcclass/ or the U.S. Department of Energy (DOE) Information Bridge
at http://'ww.osti.ov/brid~/ Thew~aste status summary reports are available only as
photocopies from Hanford Site Records Information Management Services organization.

2.1 DESCRIPTION OF TANKS 241 -T-I 10, 241-T-11I1 AND 241 -T-I 12

Single-shell tanks 241-T-1 10, 241 -T-1 I1I and 241 -T-1 12 were originally constructed in 1944 as
part of the Manhattan Project (H W-I 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 wvith 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
24 1-T-I 10 and 241 -T- I II 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-112 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 24 1-T-1 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 241 -T- 153, with the inlet pipes for the other tanks blanked
off close to each tank (HW- I0475-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 I 1
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 I and resulted in tanks 24 1-T- I 10 and 24 1-T- II1 being filled
with waste that then cascaded into tank 241-T-1 12. Figure 1 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 1951, waste
was al lowed to gravity overflow from tank 241 -T- 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, HW-44784, HW-72956, IS0-98, 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-I1O, 241T-1 11, 241-T-1 12 Waste Tank Cascade System

nub" a.
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2.2.1 Second Decontamination Cycle (2C) Waste

The 241-T Tank Farm was originally constructed to receive waste 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) were 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-45 800-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- 112 continued to receive 2C waste through July 22,
1946, at which time these tanks were reported as being filled and 2C waste was diverted to tanks
241-T-105 and 241-T-106 (tHAN-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 241-T-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, 24 1-T-1 11, and 24 1-T-1 12 remained filled with 2C waste, tanks 24 1-T-
105 and 241 -T- 106 continued to receive 2C waste from the 22 1-T Plant. Measurements of the
solids depth in tanks 241 -T- 10, 241 -T-1 11, and 241 -T- 112 were conducted in October 1946
using an ionization chamber indicated that only tank 24 1 -T-1 10 contain solids, evenly distributed
at a depth of approximately 38 inches, corresponding to -84,030 gallons (H-7-5362-DEL, page
27).

Plans were initiated in October 1946 to dispose of the 20 supernatant contained in these tanks to
an underground crib (HWV-7-5362-DEL, page 27). A new underground crib (designated as
24 1-T-3) was constructed in 1947. Tank 24 1-T-1I 10 would be used to settle solids that formed in
the 20 waste, wvith the supernatant cascading by gravity flow into tank 241 -T-1 11I 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 was authorized on an
experimental basis (HW-10321). The 20 waste contained in tank 241-T-1 I11 was jetted to this
underground crib in September 1947 (HW-7795-DEL, page 26).

As part of the planned disposal of the 20 supernatant to the underground crib, separate waste
transfer lines were routed to tanks 241-T-1 I11 and 241-T-1 12 (see drawing H-2-578). This would
enable filling these tanks directly with 20 waste when tank 241-T-1 10 filled with 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 I11 and 241-T-1 12 (HW-8267-DEL,
page 27). Crib disposal of additional 20 supernatant was delayed until a means to sample the
soilI in dry wells that surround the crib area was developed.

4
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A toot for sampling the soil in dry wvells surrounding the 20 disposal crib area was designed,
constructed, and tested in February 1948 (HW-9 191-DEL, page 28), but this tool proved
unsuccessful in obtaining soil samples when used in March 1948 (IIW-9595-DEL, page 30).
However, approval wvas given to resume limited crib disposal of 2C supernatant in April 1948,
since tanks 241-T-105 and 241-T-106 were nearly filled with 2C 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-1 01 66-DEL, page 3 1), crib disposal of 20 wvaste contained in tank 24 1-T-1 06 was
conducted in July 1948 (HW-1 0714-DEL., page 32) and August 1948 (HW-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 (HW-l0993.DEL, page 35) and stopped in September 1948
(HW-1 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 thcecrib. Crib disposal of the remainder of the 20 waste in tank 241-T-1 12 was completed in
October 1948 (HW-1 1499, page 33).

With the emptying of tank 241.T-1 12 in August through October 1948, 20 waste was again
routed from the 221 -T Plant into the cascade of tanks 241-T-1 10, 241-T-1 11, and 241 -T-I 12
beginning in August 1948. Tank 24 1-T-lI 10 was used to settle solids that formed in the 20
waste, with the supernatant cascading by gravity flow into tank 241 -T- I11 and then into tank
241-T-1 12. The clarified 20 supernatant was periodically jetted from tank 241-T-1 12 to the crib
(HW-3359 1. pages 4 and 26) from August 1948 through May 195 1. In May 195 1, 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. 2C Waste Combined with Cell Drainage Waste

Beginning in June 195 1, the neutralized, cell drainage waste from the 221 -T Plant (designated as
5-6 waste) was combined with the 20 waste in the cascade of tanks 241 -T-1 10, 241 -T-1I 11, and
241-T-1 12 (HW-2l506-DELpage 56 and H-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 22 1-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
241-T-l1 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"
(II W-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- 112 into the crib.
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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-1 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 241 -T-l 12 into the crib.

In December 1954, tank 24 1-T-1 10 was reported as f illed 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 24!-
T-l 10. This review also observed that the documented, volume of solids contained in this tank
was recorded generally as 530,000 gallons through July 1957and then reported as 46,000 gallons
from August 1957 through June 1966. The tank 24 1-T-l 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 # D1 96235596), the tank 241.-
T-1 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-1I10 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 I1I and 241-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 oftI 15,000
to 133,000-gallons of sludge from tank 241-T-l11 Ito tank 241-T-1 12 (HW-36553, page 6).
Tank 241 -T-I I I 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-37 143,
page 6). The solids were transferred from tank 241-T-1 I1I into tank 241-T-1 12 to provide
sufficient space in tank 241-T-1 IlI for gravity settling of solids present in the 2C0/224 / 5-6
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wastes 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 24l1-T-3 crib continued to receive the supernatant overflowed from tank 241 -T-1 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 241-T-1 12 to the 241-T trench number 5 on
May 5, 1955, to empty this tank (HW-38562, page 28). Trench 241-T number 5 is also referred
to as trench number 216-T-5 (H W-485 18, page 42).

The 2C / 224 / 5-6 wastes continued to be transferred into the cascade of tanks 241-T-1 I11 and
241-T-1 12 through March 20, 1956, when the final processing of irradiated fuels for plutonium
recovery was completed in the 221 -T Plant (HW-422 19-DEL, page ED-5). Process equipment
flushes using nitric acid and peroxide - caustic were conducted in the 221-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 2C and 224 wastes
that were transferred to the cascade of tanks 24 1-T-I I1I and 241 -T-I 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 24 1-T-1 12 -were 170,000 gallons and
259,000 gallons as of September 30, 1956 (HIW-4573 8, 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-48 132-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 221 -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 24 I-T-I 12 to the crib (number 241 -TX-I 53 also known as the
216-T-19 crib) after August 1956 (HW-4851 8, page 35, HW-59359, page 7, and HW-63646,
page 7). Tank 241-T-1 I11 was filled to the overflow pipeline and the total waste volume in tank
241 -T-I 12 fluctuated from 429,000 gallons (HW-45738, page 6) to 417,000 gallons (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-T-1 11I and 241-T-1 12.

7
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2.2. Equipment Decontamination Waste

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 (HW-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 1-DEL, page C-2).

The Hanford Site monthly reports and waste status summary reports indicate that no waste was
transferred into or out of tanks 241-T-1 10, 241-T-1 I1I and 241-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 transferred from 221-T Plant into tank 241-T-1 I I (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 trasferred 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 221 -T Plant for this new mission, a route was established in November 1959
from the 221-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 11I 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 241-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 24 1-T-1 11I 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- 112, with the supernatant discharged to crib number 21 6-T-36 (ARH-95). Tank
241-T-1 I11 no longer was used to receive waste. Supernatant and interstitial liquids were
removed from tank 241-T-1 I11 between 1976 and 1978 (RMIS TFIC #D196235379) and 1995 as
part of isolation and interim stabilization of the single-shell tanks (HNF-SD-RE-TI-l 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, ARH-I1200 D, ARII-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 22 I-T Plant into tank 241 -T-1 12, and then to single-shell tank 241 -U-I 07
(ARH-2456 C, D, and ARH-2794 A, B). After June 1973, tank 241-T-1 12 was no longer used to
receive 221-T Plant decontamination waste. The equipment decontamination waste was
transferred from 22 1-T Plant into tank 241 -U- 107 beginning in October 1973 (ARH.2794 D).

2.2.5 Cesium Ion Exchange Process Waste

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 (I C) 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 (HWV-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 (HW-7-7454-DEL, page 26) and was filled in
March 1948 (HWV-9595-DEL, page 32). The 2C supernatant waste contained in tank 24 1-T- 106
was discharged to a crib from July 1948 (HW-1 07 14-DEL, page 32) through August 3, 1948
(H W-l0993-DEL, page 35).

A fler emptying the 2C supernatant waste from tanks 241 -T-1 05 and 24 1-T- 106, the combined
I1CICW waste was transferred from 22 1-T Plant to tank 241 -T-1l05 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 241-T-105 continued to receive 1C/CW waste and cascade waste into
tank 241-T-106 through January 1949, at which tanks 241-T-105 and 241-T-106 were filled with
1CICW waste (HW-12391 -DEL, page 38). The ICICW supernatant contained in tank 241-T-
106 (along with other tanks in 24 1-T farm) was processed through the 242-T Evaporator from in
1951 with the concentrated I C/CW supernatant waste (i.e., evaporator bottoms) stored in tanks
241-TX-1 16 and 241-TX-1 17. The evaporator bottoms in tanks 241-TX-1 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-it10 and 241-TX-1Ill (RPP-16129, 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 of the
ICICW supernatant discharged from these tanks to a trench in early 1954 (RPP-16129, sections
2.2.3 and 2.2.4). All of the 1C/CW supernatant was transferred from tank 241-T-106 to 241-TX-
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118 in January 1955 for processing in the 242-T Evaporator, leaving approximately 10,000
gallons of 2C and I CICW 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-1 05 in June 1965 (HWV-83906-E-RD, page
62c) and an additional 90,000 gallons of this same waste type in 1966 (ISO-226, page 5). The
REDOX Plant coating removal waste was transferred from tank 241 -T-1 06 to tank 241-TY-1l01
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 241 -T-1 06 received a mixture of supernatant wastes
(-455,000 gallons) from tank 24 1-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 waste removals from tanks 241-T-1 10, 241-T-1 I1I and 2414T-1 12 were
summarized in A History of the 200 Area Tank Farms (WHC-MR-0132), Waste Status and
Transaction Record Suninary for the Northwest Quadrant of the Hanford 200 WVArea
(WHC-SD-WM-TI-669, Rev. 1), Historical Tank Waste Content Estimate for the Northwest
Quadrant oft/re Hanford 200 1 est Area (HNF-SD-WM-ER-35 1, Rev. 1), and Waste Status and
Transaction Record Summary (7VSTRS) 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 241-T-1 10, 241-T-1 11I 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 14 quarter 1952 and 2C /224 / 5-6
waste from 2 "d quarter 1952 through I" quarter 1957. These previous reports do indicate that the
source of waste transferred into tank 241 -T-1 I11 from December 1959 (01 quarter 1959) through
June 1967 was from 22 1 -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
ChIEM*ICAL PROCESSING PLANTS

There were 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 offfistoric Places Mult iple Property Document Form -
Historic. Archaeological and Traditional Cultural Properties of the 11anford Site. Washington
Februaty 1997.

It has been established in Section 2.0 that second decontamination cycle (2C) wastes and tank
5-6 cell drainage wastes from the 22 1 -T Bismuth Phosphate plant and 224-T' building wastes
were transferred into tanks 241--1 10, 241-T-I 1I, and 241-T-1 12. Additionally, tanks
24 1-T-1 11I and 241 -T-1 12 received equipment decontamination waste and tank 24 1-T-1 12
received coating removal waste and 22 1-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.

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 22 l-Bfl' 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 [1I] 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
(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 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
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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-NWK-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 221 Plant Bismuth Phosphate process. Plutonium
decontamnination 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 was conducted (tlW-10475-C, chapter VI). Sodium
bismuthate, sodium dichromate, or potassium perinanganate 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
p .recipitate 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 trans ferred to single-shell tanks. The I C
waste (see item [4] in Figure 2), contained approximately 10 percent of all1 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 22 1-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 22 1-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 (but not in B-Plant) to
precipitate cesium-1 37 and strontium-90 (HW-33585-DEL., page Ed-S. and HW-33184). The
precipitated I 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 (11W-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 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

12



RPP-1 3873 Rev. I

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, I C, and 2C
waste solutions generated from the bismuth phosphate plants based on the October 1, 1951
flowsheet (HIW-23043). Additional analyses of the supernatant fraction of MW, I C, and 2C that
was stored in single-shell tanks are provided in Tables 2 and 3. The CW was combined with the
I C 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 buildingI
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 to 8 percent cerium, yttrium, and other rare earths, and
6 to I11 percent undetermined (HW-27035, page 8).

13
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Table 1. Estimated Composition of Bismuth Phosphate Plant Wastes
From October 1, 1951 Flowsheet (1

Wast - ycl I Wase Cce(C at at
Plutonium 3.3E-04 2.OE-04 6.013-07" 1.6E-07) IM6E-04"
Uranium 0.15 1_____ 0.235 4)Not reported 2,04E-05
Gamma 6.6E+04 1.3E+07 2.3E+06 14 1. 13E+04 1. 13E+I02(_
Sodium Aluminate 95.1
(NaAlO 2)
Sodium Hydroxide (NaOH) 43.6 _________

Sodium Nitrate (NaNO 3) 61.8
Sodium Nitrite (NaNO2) 56.0
Sodium Silicate (NaSiO3) 4.3
UranyI 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 (P04 ) _______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 01
Ammonia (NH4) 1.98 1.71 0.12
Silicon Hexa-Fluoride (SiF6,) 4.35 3.67
Volume per Batch (gallons) 795 2,380 2,040 2,090 2,200

Notes:
"I Sec HW-23043
f)Analyses are reported in grams per liter, except for gamma activity, which is countslminutc/mL.

t3 HW-23043, page 31, notes that uranium is not actually present in this formn, but is probably as NaUO,PO, and
Na 4(U0,C0_j.

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

15 Pu and Gamma concentrations were calculated from the compositions of tanks 18-4 and 19-3 (HW-23043, pages 26 and
28).

(6t Pu and Gamma concentrations were calculated from the compositions of tanks A-4, D-4, 13-3, and F-8 (MW-23043,
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 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, IJC, 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 (HIW-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 24 1-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 waste was 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-2I260-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-45 807, 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 f irst 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
221 -B and 221 -T Plants by January 1951 (HW-20161, page 52 and HW-21826).

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 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 HW-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 21 6-T-6 or to the cascade of tanks 241 -T-1 10, 24 1 -T-
I 11, and 24 1-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 were 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 (BiPO4) precipitate, with the
plutonium still in solution. At this point, operators wvanted to get rid of all the BiPO4.

" The solution and precipitate were separated by centrifugation.

" Nitric acid was added to dissolve the B iPO4 precipitate, with this solution removed as
waste.

" Potassium permanganate (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 curiumn that the BiPO.4 could not carry out of the
stream.

& The lanthanumn fluoride precipitate was dissolved in nitric acid, neutralized with sodium
hydroxide, and sent to waste storage tanks.

& Oxalic acid was added to the plutonium solution collected from the lanthanumn fluoride
precipitation step to reduce the plutonium to the +4 valence-state.

0 Hydrogen fluoride and lanthanumn salts were added to the plutonium solution producing a
lanthanumn fluoride and plutonium fluoride precipitate. The precipitate was centrifuged to
collect the solids.

* Potassium hydroxide was added to convert the plutonium fluoride / lanthanumn fluoride
precipitate into lanthanumn hydroxide and plutonium hydroxide solids.

* After centrifuging to separate the lanthanumn hydroxide and plutonium hydroxide solids,
these solids are reacted 'With nitric acid solution to dissolve the lanthanumn 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 lanthanumn fluoride precipitation process was neutralized and transferred 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. Analyses of Bismuth Phosphate Process Supernatants Stored (1,2)

Wat ye Tn HPu G~ross Beta Gross Gammna Date
Wase ype Tak p ig/lter millicuries/jiter milhicuries/Ilter Sampled

Metal Waste T-101 10.1 70 200i"~ ___ 212-1946
Metal Waste T-101 10 35 117 25' ~ 7-01-1947
Metal Waste T-102 9,9 60 120 20O 7-01-1947
Metal Waste T-103 9.8 60 150 20 7-01-1947

IC/CW B199.9 40 0.65 0.28 3-18-1947
IC/CW C-1 12 9.9 12 12 4A4 3-18-1947

2C B-Ill1 6.9 72E-02 2.OE-03 3.017-03 7-1-1947
2C B-1 12 6.8 4.32E??9 

(3I 1.5E03 3.0E-03 7-1-1947
WateTye Tak HPU Gross Beta Gross Gamma Date

__ __ __ _____ ______ Ig/lter Counts/minute/ cc Conts / minute/ cc Sampled
2C T-110_ Notreportedt") 15 4.9E+t04 30 7-13-1945
2C T-1 10 9.8 19 6.9E 404 _ 55 7-25-1945
2 C B-1 10 9. (4) 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

are nor representative of the sludges.
~The reported Pu sample analyses for tank B-I 112 seems to be in error and lacking an exponent in HW- 1072&
4Prior to tober 1945, the 2C waste was neutraliied to a pH- of approximately 10. The waste collected in tanks 241-T-1 It),
241 -T- I11. and 241--112 were neutral i/ed to about pH1 7 after October 1945 to precipitate bismuth and plutonium
(HW-3-320, page 1).

'~Decreases 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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Table 4. Composition of Tank 5-6 Cell Drainage Waste from 221-T Plant1 1 Total Beta 1
Year Month Liters Grams Activity Comment

Tan ~6I.I Curies
Tak5-Cell D)rainage Transferred to 216T-6 rib T-z)

1948 January 839,900 49 88 Total beta activity does not include
______ ebruary 724,461 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 918,0607- 5 72 alpha activity measured in samples
June 971,810 9 295 was Pu. Uraniuniactivity in

____July 1,057,015 6I- 10 samples contributed less than 8%!( of
August 831,662 4 the total alpha activity

____September 857,327 T- 361
October 830,083 4 116

______November 980,411 6 214 _ _

No records could be located ror December 1948 through August 1949.
1949 _________260,006____ 32 365____________

______October 360.000 41 2800____
_______November 340,000 38.233____ ________

______ December 430,000 48 250___________
1950 1January 410,000 44 210 ________

February 330.000 28.5 No data _

k a h reported _ _ _ _ _ _ _ _ _ _ _ _

Mrh370,000 35 No data
_________ !re ied

April 450,000 35.6 294 ___

May 370,000 33.9 363 __ _________

______June 430,000 36.6 2142 _______

July 520,000 43.6 600 ____

Aug-ust -590,000 44.9 741 ____

Scptenmber 480,000 42.3 850 ____ ___

_______October 620,000 47.3 858 ___ ______

__ November 540.000 50.9 600
December 590,000 42.1 8 50 __________

No records could be located fior January 1951 through December 195 1, Beginning in June 195 1, Tank 5-6 cell
drainage waste along with 2(' waste was routed to the cascade of tanks 241-i10, 241-T1 11, and 241--1 12.
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____Table 4. Composition of Tank 5-6 Cell Drainage Waste from 221-T Plant
Put Total Beta

Year MonhrLter Activity CommentGrraonhmstr Curies _________________

Tank 5-6 Cell Drainage Waste Discharged to the Cascade of Tanks 241--110, 241-T-1 11, and 241-1-12
1952 Jnay595,000 52440

_____ ehruary_- 498,000 6.9 850 ______

______March 643,000 8.2 _ _ 920)____________
April 623,000 8.8 660

______May 318,000 1.8 84 ___

June 392.000 3.0 97 ___________

July 600.000 4 160 Beginning in July 1952, 224
building waste, along w'ith tank 5-6
cell drainage and 2C wastes were
routed to the cascadc of tanks 241 -
T- 110, 24 1-T-lI 11, and 24 1-T-]12.
Values reported are fior tank 5-6 cell

_________drainage, waste only.
August 670.000 6.5 265

____September 260,000 L,9 675 ________

October 430,000 3-0 __310 _______

____ Nov ember 490,000 ____2.7 95____
____ December 540,000 __ __3.3 240________

19-53 January 490,000 2.4 130 ___

-febra 530,000 11___ .9 480
___March 660,000 __ 5.0 245

APrIi!____ - 390,000 210 180 ___

___ May 490,000 1.8 220 ____

___June 660.000 ____ 3.5 -590

-Lil -ly ___ 280,000 0.9 65 ____

August__ 490,000 2.4 100___
__Septemnber 560,000 ___ .8 195 ____

______October 560.000 6.8 1,840__

November 710,000 8.7_____ 1____ 05___

December 740,000 8.8___885_
1954 January 830,000 10.4___________

F'ebruary 80,000 14.2___T6__420

March 860,00018. J5
April ___540,0008. ,7)-

_____May 790,000) ___ ____-176

Junie 810,0009.2,0
-JuI y- 1,030,000 - ----------- Radionuclide con-tent not rep-orted

separately for 5-6 C'ell drainage
waste fromn July 1954 thru June
1955 (HW-38L62, page 26,)._

1955- Januiary 1,370,000
February95,0

--- March1.6,0
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Table 4. Composition of Tank 5-6 Cell Drainage Waste from 221-T Plant
Pu Total Beta

Year Month Liters Puam Activity Comment
Grains Curies

May 1,410,000 ____________

June 1,440,000 ____________

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-l 110, 241 -T- I 11, and 241 -T-1 12 after July 1954.

Notes:
"IllV-l 1908

21 HW-20583
13 HW-25301

'4I1W-33591
SAnalyses of the combined 2C / 224 building / tank 5-6 waste supernatant stored in tank 24 1-T-I 112 conducted on
August 6, 1952 and September 24. 1952 indicate that the total beta emitters was comprised of 35 to 50% ruthenium, 35
to 50% cesium, 4 to 8% cerium, yttrium, and other rare earths, and 6 to 11% undetermined (I-IW-27035, page 8).

3.3 221-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 stronti um-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.

3.3.1 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-6901 1). Construction activities were completed, and the
facility was accepted by operations on January 31, 1963 (HW-76848-DEL, page B3-2).
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 arid 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., strontiuni-89/90,
cerium- 144, promethium- 147, and cesium-I 37) that were separated from the uranium and
plutonium during the reprocessing of irradiated reactor fuel. The acidity of the first cycle
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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 (HW-63051 and HWV-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-I 06. The supernatant containing the soluble
fission products (e.g., cesium-1 37, zirconium-niobium-95, and ruthenium-rhodium-I 06) was
neutralized and transferred to underground storage tanks. The strontium and rare earth
precipitate was nietathesized 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 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.81373, 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 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 were conducted at B-Plant.
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3.3.2 CESIUM AND STRONTIUM PROCESSING

From July 1966 (HAN-95284-DEL, page 13) through October 1967 (HAN-989 I18-DEL,
page AI11-2), 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 A111-4) and in March 1967 (HAN-97066-DEL, page AIJI-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
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 (RIIO-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 / amimonium 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.

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 A11I-3).
The semi-purified promethium - cerium solution was stored in B-Plant process tank 6-2
(HAN-l100 127-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-100127-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 (IHAN-100357-DEL, page A11I-3). The
processing of PUREX first cycle raffinate solution was completed on August 30, 1968
(PR-REPORT-SEP68-DEL, page AII!-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-111 AND
241-T-112

The Hanford Site prepares a Best Basis Inventory (BB[) 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 I3BIs. These BBIs 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 BBIs available electronically through TWINS, httrl/twins.nni-gov/data/datamncnu.htm.

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, plutonium-238, plutonium-239, plutonium-
240 and aniericium-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 24 1-T- I 10. The
mean, total alpha analysis for the waste stored in tank 241-T-1 l0 is 5311Ci/g. The uncertainty
estimates for the total alpha analyses for the waste stored in tank 241 -T-1 10 were evaluated
(RPP-10983). The upper 95% confidenc limit for the gross alpha analyses of the waste stored
in tank 241-T-1 l0 is 62rlCi/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 83.3nCi/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 I00iqCi/g in the waste stored in tank 241 -T-1 10.

The BBI for the tank 241 -T-1 I1I 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 clement 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-1 11. The mean total alpha analyses and lower 95% confidence limit
for the waste stored in tank 241-T-1 11I are 371hlCig and 289ilCi/g (7G300-02-JGF-009). The
total alpha analyses of the waste in tank 241-T-1 11I 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 186.5TICi/g in the waste stored in tank 241-T-1 11, as
reported on October 11, 2004 from the Tank Waste Information Network (TWINS) database;
http:/htwins.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 constituents 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 RevisionS5 of the IIDW 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 255qiCi/g.
The template based sum of neptunium-237, plutonium-238, plutonium-240, plutonium-240 and
americium-241 concentrations in the sludge fraction of the waste stored in tank 241 -T- 112 is
approximately 255.2TICVg.

26



RPP-13873 Rev. I

5.0 SUMMARY

Tanks 241-T-1 10 received 2C waste from reprocessing of spent nuclear fuel at the 221.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-
Ill received 2C 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- 112 also received a mixture of coating removal waste 221 -B Plant
cesiumn ion exchange process waste from tank 241 --106 in March 1973.

The concentrations of the transuranic elements (i.e. sum of neptunium-237, plutonium-238,
plutonium-240, plutonium-240 and americium-24 1) in the waste stored in tanks 24 1-T-1 10, 241 -
T-1 I11 and 241-T-1 12 (sludge only) are approximately 83.3riCi/g, 186.5tlCi~g and 255.2rjCilg, as
reported on October 11, 2004 from the TWI1NS database.
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APPENDIX A

VOLUME OF SOLIDS AND TOTALWASTE IN
TANKS 241-T-1I10, 241-T-I11I, AND 241-T-I 12

January 1945 through December 1975
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Company, Richland, Washington.

HW-9 191 -DEL, 1948, Hanford Works Monthly Report February 1948,
E. 1. Du Pont De Nemours Company, Richland, Washington.

HW-9595-DEL, 1948, Hanford JMorks Monthily Report March 1948, E. 1. bu Pont De Neniours
Company, Richland, Washington.

A-19



RPP-13873 Rev. I

HW-9922-DEL, 1948, Hanford Works Monthly Report April 1948, General Electric Company,
Richland, Washington.

HW-10166-DEL, 1948, Hanford IVorlcs Monthly Report Mlay 1948, General Electric Company,
Richland, Washington.

HW-I 0378-DEL, 1948, Hanford WVorks Monthly Report June 1948, General Electric Company,
Richland, Washington.

HW-I 0714-DEL, 1948, Hanford WVorks Monthly Report July 1948, General Electric Company,
Richland, Washington.

HW-1I 0993-DEL, 1948, Hanford Works Monthdy Report August 1948, General Electric
Company, Richland, Washington.

HW-I 1226-DEL, 1948, Hanford WPorks Monthly Report September 1948, General Electric
Company, Richland, .Washington.

HW-lI 499-DEL, 1948, Hanford WPorks Monthly Report October 1948, General Electric
Company, Richland, Washington.

HW-l 1 835-DEL, 1948, Hanford WPorks Monthly Report November 1948, General Electric
Company, Richland, Washington.

11W-I 2086-DEL, 1949, Hanford Works Monthly Report December 1948, General Electric
Company, Richland, Washington.

HW-l 2391 -DEL, 1949, Hanford Works Monthly Report January 1949, General Electric
Company, Richland, Washington.

H W- 12666- D EL, 19 49, Hanford W orks M on thly R eport February 194 9, Gen eralI ElIectri c
Company, Richland, Washington.

HW-12937-DEL, 1949, Hanford I~orks Monthly Report.XMarch 1949, General Electric
Company, Richland, Washington.

HW-l 31 90-DEL, 1949, Hanford JMorks Monthly Report April 1949, General Electric Company,
Richland, Washington.

HW-1356 1-DEL, 1949, Hanford Works Monthly Report Mlay 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 IVorks Monthly Report July 1949, General Electric Company,
Richland, Washington.

HW-I 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-1I4916-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.

HW-1550-DEL, 1950, Hanford Works Monthly Report December 1949, General Electric
Company, Richland, Washington.

MW-I 5843-DEL, 1950, Hanford Works Monthly Report January 1950, General Electric
Company, Richland, Washington.

HW-17056-DEL, 1950, Hanford Works Monthly Report February 1950, General Electric
Company, Richland, Washington.

HW- 174 10-D3EL, 1950, Hanford Works Mlonthly Report March 1950, General Elecctric
Company, Richland, Washington.

HW- 1 7660-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- 1822 1-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 Report for August 1950, General Electric
Company, Richland, Washington.

HW- 1902 1 -DEL, 1950, Hanford Works Monthly Report for September 1950, General Electric
Company, Richland, Washington.
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HW-19325-DEL, 1950, Hanford Works Monthly Report for October 1950, General Electric
Company, Richland, Washington.

HW-I 9622-DEL, 1950, Hanford JMorks Monthly~eporfor November 1950, General Electric
Company, Richland, Washington.

HW-1 9842-DEL, 1950, Hanford Works Monthly Report for December 1950, General Electric
Company, Richland, Washington.

HW-20 161 -DEL, 195 1, Hanford JMorks Monthly Report for January 1951, General Electric
Company, Richland, Washington.

HW-20438-DEL, 195 1, Hanford JMorks Monthly Reportfor February 1951, General Electric
Company, Richland, Washington.

HW-20671 -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-21250-DEL, 195 1, Hanford Works Monthly Report for May 1951, General Electric
Company, Richland, Washington.

HW-21506-DEL, 195 1, Hanford Works Monthly Report for June 195), 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, 195 1, Hanford JMorks Monthly Report for August 1951, General Electric
Company, Richland, Washington.

HW-22304-DEL, 195 1, Hanford Morks 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, 195 1 Hanford Works Monthly Reportfor November 1951, General Electric
Company, Richland, Washington.

HW-23140-DEL, 1952, Hanford W~orks Monthly Report for December 1951, General Electric
Company, Richland, Washington.
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HW-2777S, 1953, J Vaste Status Sunimary. Separations Section, Planning and Separations,
March 31, 1953, General Electric Company, Richland, Washington.

HW-27838, 1952, Wfaste Status Summary, Planning and Scheduling Group Waste Control
Manufacturing Department, April, May, June 1952, General Electric Company,
Richland, Washington.

HW-27839, 1952, Waste Status Sunimaty, Planning and Scheduling Group Waste Control
Manufacturing Deparment, Separations Section, July, August, September 1952,
General Electric Company, Richland, Washington.

HW-27840, 1952, Waste Status Summary, Planning and Scheduling Group Waiste Control
Manufacturing Department; Separations Section, October, November, December 1952,
General Electric Company, Richland, Washington.

HW-2784 1, 1953, W'aste 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
WVaste Control Manufacturing Department; Separations Section, February
1953,General Electric Company, Richland, Washington.

HW-27897, 1952, Waste Status Summary, Planning and Sch eduling Group Waste Control
Manufacturing Department; Separations Section, General Electric Company, Richland,
Washington.

HW-27898, 1952, Waste Status Summary. Planning andlScheduling Group Wante Control
Manufacturing 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 Sumnaar, 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 Section, Planning and Scheduling,
Separations - Operations, June 30, 1953, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-29054, 1953, Waste-Status Summary, 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 Summiary, Separations Section Planning and Scheduling,
Separations, September 30, 1953, G.K. Carpenter, General Electric Company, Richland,
Washington.

HW~-29905, 1953, Maste-Status Summary, Separations Section Planning and Scheduling,
Separations, October 31, 1953,0G. K. Carpenter, General Electric Company, Richland,
Washington.

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

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

HW-30851, 1954, J aste- Status Summary, Separations Section, Planning and Scheduling
Separations - Operations, January 31, 1954,0G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-31 126, 1954, Maste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, February 1954,0G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-3 1374, 1954, Waste- Status Summary,- Separations Section, Planning and Scheduling
Separations - Operations, March 31, 1954,0G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-3 1811, 1954, M aste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, April 30, 1954, G. K. Carpenter, General Electric Company,
Richland, Washington.

HW-321 10, 1954, Waste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, May 31, 1954, G. K. Carpenter, General Electric Company,
Richland, Washington

HW-32389, 1954, 1 aste- Status Summary; Separations Section, Planning and Scheduling
Separations - Operations, June 30, 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, Washington

HW-33002, 1954, Waste- 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, M asie- 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-34412, 1954, Wasne- 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, M aste- 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, 1 Vaste- Status Summary,- Separations Section, Separations - Projects and
Personnel Development Sub-Section, February 1955, D. E. Peterson, General Electric
Company, Richland. Washington.

HW-3600 1, 1955, Waste- Status Sumamary. Separations Section, Separations - Projects and
Personnel Development Sub-Section, March 31, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

IIW-365 53, 1955, M ante- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, April 30, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-37143, 1955, Waste- Status Summary: Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 1955, D. E. Peterson, General Electric
Company, Richland, Washington.
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HWV-38000, 1955, J aste- Status Summary:- Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1955, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-38401, 1955, Waste- Status Summary:- Separations 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, 195 5, Waste- Status Summary; Separations Section, Separations - Projects and
Personnel Development Sub-Section, November 30, 1955, D. E. Peterson, General
Electric Company, Richland, Washington.

HW-408 16, 1955, Mante- Status Summary; 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 Sumrvy; Separations Section, Separations - Projects and
Personnel Development Sub-section, January 31, 1956,0D. E. Peterson, General Electric
Company, Richland, Washington.

H1-l812, 1956, Waste- 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 Summary; 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, Apri 13 0, 195 6, D. E. Peterson, General Electric
Company, Richland, Washington.
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HW-43490, 1956, 1 Voie- Stat us Summary: Separations Section, Separations - Projects and
Personnel Development Sub-Section, May 31, 1956, D. E. Peterson, General Electric
Company, Richland, Washington.

HW-43 895, 1956, Waste- Status Summary, Separations Section, Separations - Projects and
Personnel Development Sub-Section, June 30, 1956, D. E. Peterson, 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, Miml- 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, WVaste- Status Summary. chemtical Processing Department, Planning and
Schedul ing -Production Operation, October 1956, General Electric Company, Richland,
WVashington.

HW-47052, 1956, Waste- Status Summary:, Chemical Processing Department, Planning and
Scheduling Production Operation, November 30, 195 6, General Electric Company,
Richland, Washington.

HW-47640, 1956, Maste- 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, Mast- Status Summary:- Chemical Processing Department, Planning and
Scheduling - Production Operation, February 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HWV-49523, 1957, Waste- Status Summary: Chemical Processing Department, Planning and
Scheduling - Production Operation, March 31, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

A-27



RPP-13873 Rev. 1

HW-50 127, 1957, Waste- Status Summary; Chemical processing Department, Planni ng and
Scheduling - Production Operation, April 30, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-506 17, 1957, Waste- Status Summary; 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.

HW-5 1858, 1957, Waste- Status Summary; Chemical Processing Department. Planning and
Scheduling - Production Operation, July 31, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland, Washington.

HW-524 14, 1957, 1 Vaste- Status Summary; Chemical Processing Department, Planning and
Scheduling - Production Operation, August 31, 1957, R. E. Roberts, Hanford Atomic
Products Operation, Richland. Washington.

HW-5 2932, 1957, WVaste- 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 Sumamary, Chemical Processing Department, October 195 7,
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, Waste- Status Summary;- Chemical Processing Department. December 3 1,
1957, R. E. Roberts, Hanrord Atomic Products Operation, Richland, WVashington.

HIV-549 16, 1958, JVaste- Status Summary: Chaemical Processing Department, January 31, 1958,
R. E3. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-55264, 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, 195 8,
RL E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-55 997, 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, Wfaste- Status Summary; C'hemical Processing Departmen, May 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-56761, 1958, Wfaste- Status Sunmmary, Chemical Processing Department, June 30, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-57 122, 1958, Wastc- Status Summary,- Chemical Processing Department, July 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-57550, 1958, M asne- Status Sunmmary, Chemical Processing Department, August 31, 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

MW-5 7711, 195 8, Mast- Status Summary,- Chemical Processing Department, September 30,
1958, R. E. Roberts, Hanford Atomic Produicts Operation, Richland, Washington.

HW-58201, 1958, Wast- Status Summary: Chenmical Processing Department, October 1958,
R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-5 8579, 195 8, Waste- Status Summar, Chemical Processing Department, December 16,
1958, M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-5883 1, 1959, Waste- Status Summary; Chemical Processing Department. January 12, 1959,
M. A. Thress, Hanford Atomic Products Operation, Richland. Washington.

HW-59204, 1959, Mast- Status Summary.- Chemical Processing Department, February 10,
1959, M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-595 86, 1959, WVaste- Status Summary; Chemical Processing Department, March 10, 1959,
M. A. Thress, Hanford Atomic Products Operation, Richland, Washington.

HW-60065, 1959, Waste- Status Summzary, Chemical Processing Department. April 16, 1959,
J, E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-60419, 1959, Waste- 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 Atomic.Products Operation, Richland, WVashington.

HW-61 095, 1959, J aste- 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.

A-29



RPP-13873 Rev. I

W-61952. 1959, JMaste- Status Summary. Chemical Processing Department Septembr 17,
1959, J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-62421, 1959, W aste- Status Summary, Chemical Processing Department, October 19, 1959,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-62723, 1959, WVaste- Stalis Summary.- Chemical Processing Department, November 12,
1959, J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-63 083, 1959, Waste- Status Summary, Chemical Processing Department, December 15,
1959, J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-63559, 1960, Maste- Status Summary,~ Chemical Processing Department, January 19, 1960,
JT. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-63896, 1960, Chemical Processing Department - J aste Status Summary, February 12,
1960,j. E. Lentz. Hanford Atomic Products Operation, Richland, Washington.

HW-64373, 1960, Chemical Processing Department - Waste Status Summary, March 17, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-648 10, 1960, Chemical Processing Department IMaste Status Sunmmary March 1-31, 1960,
General Electric Company, Richland, Washington.

HW-65272, 1960, Chemical Processing Department - Waste Status Summary, May 18, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-65 643, 1960, Chemical Processing Department M aste Status Summary Mlay 1-31. 1960,
General Electric Company, Richland, Washington.

HW-661 87, I 960Cheniical Processing Department - Waste Status Summary, July 25, 1960,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-66557, 1960, Chiemical Processing Department - Waste Status Summary, August 22, 1960,
3. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-66827, 1960, Chemical Processing Department - Waste Status Summary, September 20,
1960,3J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-67696, 1960, Chemical Processing Department - Waste Status Summary, November 29,
1960,3J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-6770S, 1960, Chemical Processing Department - Waste Status Summary, November 3 0,
1960, J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.
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HW-68291, 1961, Chemical Processing Deparment - Waste Status Summary, January 25, 1961,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-68292, 1961, Chemical Processing Department - Waste Status Summary, January 30, 1961,
J. E. Lentz, Hanford Atomic Products Operation, Richland, Washington.

HW-71610, 1961, CliemicalProcessingDcpartnzent - J Vaste Stattis Summaty, November 6,
1961, R. E. Roberts, Hanford Atomic Products Operation, Richland, Washington.

HW-72625, 1962, Chemical Processing Department - aste Statuis 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 Summaq,, Planning and

SchdulngProuctonOpeatinJuly - Dcember 1962, R. E. Roberts, Hanford Atomic

HW-78279, 1963, Clhemical Proccssing Department - JMaste Status Summary, June 1963,
Planning and Scheduling Production Operation, R. Ei. 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.

HWV-83308, 1964, Chemical Processing Department - M ante 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 1 Vest Area Tank Farm Inventor),
and Waste Reports January 1957 through December 1958, General Electric Company,
Richland, Washington.

HW-83906-D-RD, 1964, Clhemical Processing Department 200 West Area Tank Farm Inventory
and Waste Reports January 1959 throuigh June 1961, General Electric Company,
Richland, Washington.

HW-83906-E-RD, 1964, Chemical Processing Department 200 M est Area Tank Farm Inventory
and Waste Reports July 1961 through 1965, General Electric Company, Richland,
Washington.

ISO-538, 1966, Chemical Processing Division - I Vaste Status Summary, October 14, 1966,
R. E. Roberts, ISOCHEM INC., Richland, Washington.
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IS0-674, 1967, Chemical Processing Division Waste Status Sumniaty, Operations Analysis
Waste Management Section Contract AT(45-1)-185 1, Item G-9, January 23, 1967,
R. E. Roberts, ISOCHEM Inc., Richland, Washington.

150-806, 1967, Chemical Processing Division-Waste Status Sumnmary. April 5, 1967,
R. E. Roberts, ISOCHEM INC., Richland, Washington.

IS0-967, 1967, Chemical Processing Division- Waste Status Summary, July 12, 1967,
ISOCHEM INC., Richland, Washington.

PPD-493-7-DEL, 1972, Monthly Status and Progress Report for July 1972, Atomic Energy
Commission, Richland, Washington.
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