











F 18811, Rev. 2

TANK‘Q C-103 AND C-105 WASTE RE" IEVAL
FUNCTIONS AND REQUIREMEN 5

February 6, 2004

| Prepared By
CH2M HILL Hanford Group, Inc.
Richland, Washington







Tanks C-103 and C-105 Waste Retrieval Functions and Requirements

RPP-18811, Rev. 2

EXECUTIVE SUMMARY

This document establishes the functions and requirements for the retrieval o
tanks C-103 and C-105. Both of these tanks are designated as sound' and ar
200 East Area of the Hanford Site. The retrieval of waste from tanks C-103
integrate leak detection, monitoring, and mitigation strategies with retrieval
minimize the potential for and volume of leaks to occur during retrieval,

The goals of this waste retrieval deployment are to remove as much waste a
possible, with tank waste residues not to exceed 360 cubic feet, or to the linr
retrievi technology, whichever is less. Waste retrieval from tanks C-103 a:
a modified sluicing system that introduces controlled volumes of liquid (DS
mobilize solids in the tanks for retrieval.

This document establishes the tanks C-103 and C-105 waste retrieval functi
(including leak detection, monitoring, and mitigation system approaches).
requirements are based on the use of best available technologies and consid
associated with the tank waste and potential waste volumes that could leak

aste stored in
ocated in the
d C-105 will
hnologies to

:chnically

>f the waste

C-105 will utilize -
supernate) to

s and requirements
: functions and
human health risks
iing retrieval.

The waste retrieval system being deployed will be operated to reduce the pc..ntial for leakage to
occur and to limit the resulting volumes if a leak were to occur. Therefore, the risk-based leak
detection and monitoring strategy is based on preventing leakage and minimizing leak volumes if
a leak should occur. Waste will be retrieved from tanks C-103 and C-105 v ~"ng supernate from.
double-shell tank AN-106 as the primary retrieval liquid. Supemate from t...k AN-106 will be
supplemented with raw water if there is insufficient liquid volume and for *-~sfer line and

equipt :nt flushes. Current plans also include a demonstration deploymen
resistivity leak detection system.

' HNF-EP-0182, 2003, Waste Tank Summary Report for Month Ending June 30, 2003, F
Hanford Group, Inc., Richland, Washington.
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1.0 INTRODUCTION

The River Protection Project mission includes storage, retrieval, immobilizat:
high-level mixed radioactive waste presently stored in 177 underground tank
200 East and 200 West Areas of the U.S. Department of Energy (DOE) Hanf
Protection Project is in the process of accelerating single-shell tank (SST) we
Tanks C-103 and C-105, located in the 200 East Area, are scheduled for acce
retrieval (Figure 1). These tanks were chosen for early waste retrieval based
criteria:

e The existing waste transfer infrastructure from tank C-106 waste retri
be available to reduce overall retrieval costs.

e Waste retrieval will provide sludge waste for feed to the Waste Treati
e Waste retrieval will contribute to closure of the C tank farm.

e Waste retrieval from tank C-103 will provide long-term mitigation of
associated with the tank.

Because of the recent schedule acceleration, tank-specific waste retrieval mil
been established in the Hanford Federal Facility Agreement and Consent Or
Ecology et al. 1989) for tanks C-103 and C-105. However, this functions an
(F&R) document has been prepared to serve as a waste retrieval F&R docunr
follows a streamlined approach to developing waste retrieval F&R documen

, and disposal of
ycated in the

i Site. The River
s retrievals.

ated waste

‘the following

al activities will

nt Plant.

Ipor issues

tones have not

r (HFFACO;
equirements

t. This document

Because of concerns related to the liquid containment integrity of the older So ['s, current plans
call for retrieving the SST waste and staging it in the more reliable double-shell tanks (DSTs) to

serve as feed material for the waste immobilization process in the Waste Tre-

Although waste retrieval is a significant closure action, it does not constitute
The tank C-103 and C-105 waste retrieval activities will be conducted, to th:
meet requirements that allow ultimate closure of the tanks and the tank farm
steps taken to retrieve waste from tanks C-103 and C-105 will not preclude :
decisions.

The approach used to develop this document includes an integrated waste re

detection, monitoring, and mitigation (LDMM) strategy that considers hume._.

planning and development of waste retrieval system (WRS) requirements. T
retrieval strategy includes deployment of a modified sluicing system utilizin
the primary retrieval liquid. Recirculation of DST supemate to tanks C-103
minimize the volume of waste requiring storage in the DST system.

Please note that source, special nuclear and byproduct materials, as defined
Act of 1954 (AEA), as amended, are regulated at DOE facilities exclusively
pursuant to its AEA authority. DOE asserts that, under AEA, it has sole anc
responsibility and authority to regulate source, special nuclear, and byprodu
owned nuclear facilities. To the extent that this Functions and Requirement
data or discussions about materials regulated by the AEA, that information i
informational purposes only.

*nent Plant.

nal closure.

xtent practical, to
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2.0 RISKBASIS

This Fée.n document includes the results of a preliminary evaluation of the Ic  z-term human
health risks associated with the waste in tanks C-103 and C-105 and potentia eaks that could
occur during waste retrieval operations. The need to consider long-term hun 1 health risks in
developing waste retrieval F&R was established in the HFFACO M-45 miles ne series through
Change Package M-45-00-01A. Milestones established by this change packe..2 require a
scoping-level risk assessment be prepared as part of the waste retrieval F&R cuments. The
Washington State Department of Ecology (Ecology) and the Office of River otection (ORP)
have agreed that a scoping level risk assessment is interpreted to be the same ; a screening-level
risk assessment that utilizes currently available data and information.

The tanks C-103 and C-105 waste retrieval risk basis was developed using e:  mated
groundwater pathway human health risk. For this screening-level assessmen contaminant
transport calculations were not performed. Rather, the effects of contaminar elease and
transport were taken from previous studies that are the most relevant to the ¢ being studied.
For tanks C-103 and C-105, these are the waste retrieval performance evaluation work for tank
C-106 (Data to Support Tank C-106 Waste Retrieval Determination [RPP-6( ' and the vadose
zone field investigation work for waste management area B-BX-BY (Field I igation Report
Jor Waste Management Area B-BX-BY [RPP-10098}).

DOE and Ecology have recognized that there are risks associated with retriev.ug waste from
aging SSTs, including the potential for leakage during waste retrieval. How: er, DOE and
Ecology have also recognized that there are risks associated with continued « irage of waste in
the SSTs. Not retrieving the waste will result in its eventual and certain rele-_e, when the tanks
ultimately fail. Tanks C-103 and C-105 are approximately 38 years beyond *-*~ design lives,
and continued storage will increase the potential for leakage to occur during e retrieval.
Time will make the situation worse so there is a bias for moving forward wi  ste retrieval and
transfer of waste from the aging SSTs to the safer, more reliable DSTs.

Retrieval of all the waste from tanks C-103 and C-105 with no leakage is th: { of the waste
retrieval project: A risk evaluationv  performed to provide a basis for ma informed
decisions during waste retrieval operations in the event a leak is ™ :tected or pected waste

retrieval conditions arise. The evaluation methodology is discussed in this s n.
The evaluation results are provided in Sections A2.0 and B2.0 for tanks C-1 d C-103,
respectively.

The evaluation methodology followed guidance provided in Contents of Ris essnments to

Support the Retrieval and Closure of Tanks for the Washington State Depar t of Ecology
(RPP-14284). That document describes the technical basis for a streamlinec assessment

process that DOE and Ecology have agreed to use for purposes of preparing . documents.
The main elements of the approach can be summarized as follows:

» Focuses on potential long-term groundwater pathway human health t the tank farm
fenceline

o Uses incremental lifetime cancer risk (ILCR) as the risk me
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lines and pits. Leak detectors located in pits and pump pits will be monitore
interlocked to shut down transfer pumps if a leak is detected. Pits associatec
tank will also be monitored.

Leakage from the primary overground transfer hose (inner hose) will be con
secondary confinement system (outer hose). The secondary confinement sy:
designed to drain any fluid released from the primary hose to a common poi
detection, and removal. Leak detection elements installed at the lower end ¢
contain nt will actuate an alarm and, and if a leak is detected the transfer f
interlocked to shutdown. '

42,26 Leak Detection in the Receiver Double-Shell Tank

The existing DST leak detection system for tank AN-106 will be utilized. A
primary vessel of tank AN-106 will be detected by either a conductivity prot
annulus or leak detection pit or a continuous air monitor that detects airborn
entraine in the annulus ventilation exhaust stream.

4.3 OPERATING STRATEGY

The operating strategy for performing LDM and retrieval applies before, dur
retrieval as described in the following sections.

431 Leak Detection and Monitoring Operations

Before initiating waste retrieval operations, a visual assessment of tanks C-1
in-tank conditions will be perforriued using an in-tank camera. During waste
the leak monitoring as described in Section 4.2 will be implemented. Drywe
constitute the primary leak detection system. Additionally, process control ¢

and volume balance performed as a defense-in-depth approach to leak detect -

detected during waste retrieval operations, data collection activities will be ¢
to monitor leak rates and total leak volumes to the extent possible.

4.3.2 Leak Mitigation Operations

If a leak is indicated during waste retrieval, operating procedures will be imf

response to an indication of a potential leak will be to validate the instrumen...

validation process concludes that no leak is indicated, waste retrieval operat:
continue under normal operating procedures. However, if a leak is validatec

~ contractor will notify ORP, which will in turn notify Ecology. Pending forn

ORP, the operating procedures will be used to determine the appropriate res;
response will consider the potential risk associated with the leak as describe:
Section (A2.0 for tank C-103 leaks, and Section B.2 for tank C-105 leaks), t
rate, and the estimated time required to complete waste retrieval. For examj
action to a small volume slow leak discovered near the end of tank C-103 w:
to continue retrieving waste and finish as soon as possible.

Potential response actions include the following:

Ly

and will be
ith the receiver

1ed by the

1 has been
or collection,
1e secondary
1ps will be

ak from the
nstalled in the
idionuclides

1, and after waste

and C-105-
trieval operations,
nonitoring will

1 will be collected
1. Ifaleakis
tinued in an effort
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» Modifying leak monitoring (e.g., implementing more frequent in-tanl nd/or ex-tank
measurements)

e Modifying operating conditions

e Discontinuing adding or recycling liquids

e ' Implementing emergency waste retrieval

o Stopping all tank C-103 or C-105 waste retrieval operations.

The response actions would then be implemented and, if appropriate, waste r..ieval operations
would continue under modified procedures through the completion of the war* retrieval
activities. '

4.3.3 Waste Retrieval Operations

The overall waste retrieval operating strategy will consist of reducing the tanl vaste inventories.
The process will be monitored using closed-circuit television to facilitate was retrieval and
minimize any liquids in the tanks. Supernate from tank AN-106 will be used :the primary
retrieval liquid. Raw wa  will be used in limited quantities as necessary for aste conveyance
and transfer line flushing.

During normal operations, liquids will be removed from the tanks approximal vy at the same rate
they are introduced to the tanks. The composite material removed will consis »f both mobilized
tank wa: :and supernate used to affect mobilization. Maintaining a balanced ,umping rate out
of the tanks is integral to minimizing the liquid volume in the tanks and reduc g the potential
for leakage. '

During all field activities, standard operating procedures and safety precautio  will be
implemented to protect worker health and safety. In accordance with standar »perating
procedures, health physics technicians and industrial health technicians willn nitor conditions
within the tank farm in accordance with approved monitoring plans.

< February 6, 2004
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and the tank C-103 solids, divided by the current tank AN-106 supernate volu...2. This method
conservatively assumed that 100% of the technetium-99 inventorv in tha t-=1- 7 103 solids is

soluble and would go into solution in the compos
AN-106 solids would not be agitated and would n
fluid. It was also assumed that no raw water addit
retrieval operation.

Waste stored in the C-200-series tanks and tank C-
tank AN-1061 ore the start of waste retrieval ope
technetium-99 inventory associated with tank C-1(
approximately 14% of the technetium-99 inventory
these tanks was assumed to have minimal impact o
inventories for tank C-103 and were disregarded fo

Evaluation results are provided in Figures A.1 and .
for tank C- )3 but do not include contributions fror
Waste Management Area C will be included in the 1
management area closure (RPP-14284). Four separ:
in-tank waste (residuals) for the industrial and resid¢
(retrieval leakage) for the industrial and residential s
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