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LIST OF TERMS

best basis inventory

below ground surface

single-shell tank 241-C-106

Code of Federal Regulations
constituents of potential concern

data quality assessment

data quality objectives

U.S. Department of Energy
double-shell tank

Dangerous Waste Training Plan
Engineering Change Notice
Environmental Impact Statement
Washington State Department of Ecology
effective dose equivalent

U.S. Environmental Protection Agency
high-efficiency particulate air

Hanford Federal Facility Agreement and Consent Order

Incremental Lifetime Cancer Risk

Leak Detection, Monitoring, and Mitigation
land disposal restrictions

maximum contaminant level
plutonium-uranium extraction

quality assurance

Quality Assurance Project Plan

Resource Conservation and Recovery Act of 1976
State Environmental Policy Act

single-shell tank

semi-volatile organic compound

treatment, storage, and disposal

tank volume measurement system

Tank Waste Information Network System
volatile organic compound

Washington Administrative Code

waste management arca

Waste Management Area C
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dangerous waste constituents. At a later point in the overall closure of the SST system, DOE
will undertake final closure of WMA C. Individual actions will be assessed for their impact on
long-term cumulative risk (i.e., WMA C together with other adjacent or nearby non-tank risk
sources).

1.2.1.3 Return Land to Appearance of Surrounding Land Areas. This closure performance
standard will e met as part of closure of WMA C and is not a part of this C-106 component
closure activity plan,

1.2.1.4 Removal or Decontamination Standards. C-106 closure activities will comply with
WAC 173-303-610 (closure and postclosure) and WAC 173-303-640(8) (tank system closure
and postclosure care) requirements. WAC 173-303-640(8)(a) requires DOE to demonstrate
removal or decontamination of tank waste residuals and structures to the extent practicable. Per
WAC 173-303-610(2)(b)(11), such removal or decontamination must assure on a case-by-case
basis that levels of dangerous waste or dangerous waste constituents or residues do not exgeed
those established by Ecology and are in accordance with the closure performance standards of
WAC 173-303-610(2)(a)(ii) for controlling, minimizing, or eliminating postclosure escape of
dangerous waste constituents to the environment. These levels are identified as clean closure
standards. Ecology clean closure guidance (Ecology F-HTWR-94-144) states 1t clean closure
decontamination levels for metal tanks are generally considered to be met upc  1eeting the
performance treatment standards contained in 40 Code of Federal Regulations (CFR) 268.45,
Table 1 (debris rule treatment standards).

WAC 173-303-640(8)(b) requires that, if removal and decontamination of all contaminated soils
is not practicable, postclosure care must be performed. The owner or operator must close the
tank system and perform postclosure care in accordance with the closure and postclosure care
requirements that apply to landfills (WAC 173-303-665(6)).

WAC 173-303-640(8)(c) requires that the closure plan for any tank system that does not have
secondary containment include a contingent closure and postclosure plan. Because C-106
closure activities described in this plan do not constitute full closure of the entire tank system
(W! . C), :ontingent postclosure plan is not included as part of this C-106 closure activity
plan. Instead, the contingent postclosure plan will be submitted as 't WMACcl e
action plan (Section C8.1) to which this plan is attached.

Retrieval and closure activities described in this plan will attempt to remove or decontaminate
C-106 to the extent technically possible in accordance with HFFACO Milestone M-45-00 and to
meet clean closure standards. Also, as part of this milestone, a data report will be submitted to
Ecology to demonstrate completion of retrieval in accordance with M-45-00. The Tank Closure
Environmental Impact Statement (EIS) under development will evaluate removal of atank a

closure alternative.

Land use options available for tank system closure (including landfill and clean closure options)
and the evaluation of environmental impacts for closure end-state alternatives will be addressed
in the Tank Closure EIS during fiscal years 2003 and 2004. Ecology, as a cooperating agency,
will play a key role in this process.
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Figure 2-2. Location Map of C-106 within WMA C.
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Riser 5: Shield plug

Riser 6: Transfer-pump PTX141 (failed)

Riser 7: Mixing eductor assembly

Riser 8: Thermocouple tree (temperature probe)
Riser 9: Slurry pump

Riser 13: Modified centrifugal Flygt pumps
Riser 14: Spare

Riser 15: High capacity breather filter

See Section 5.3 and Figure 5-2 for additional information on ancillary equipment adjacent‘ to
C-106.

2.2 C-106 OPERATIONS HISTORY

C-106 is the last tank in a three-tank cascade beginning with C-104 and C-105. C-106 was
placed into service in 1947 when it received metal waste from the cascade overflow from C-105.
In 1953, metal waste was sluiced for uranium recovery, then the tank became the metal waste
supernatant blend tank, receiving metal waste from BY-102, C-104, C-105, C-202, C-203, and
C-204 (LA-UR-96-3860). In 1953 and 1954, metal waste slurry was sent to U Plant for uranium
recovery, and in 1954, uranium recovery waste was received into C-106.

In 1957, liquid waste from C-106 was sent to C-112 and C-109 for ferrocyanide scavenging and
again during that same year C-106 received flush water, high-level plutonium-uranium extraction
(PUREX) waste from A-101 and A-102, and organic wash water from A-102. Between 1958
and 1960, PUREX cladding waste was sent to C-106, and supernatant was sent from C-106 to

— r-110. In 1963, 1 atw.,  nttoB-101and 107. In® 53 and 1% v
received from and sent to A-102. In 19¢ | C-106 received decontamination v 1the CR
vault.

In 1968, most of the waste in C-106 was sent to C-105. Between 1968 and 1971, C-106 received
washed PUREX waste from the 244-AR vault. During this time, C-106 also received waste from
A-102, A-104, A-106, and C-103, and sent waste to A-102, C-103, and C-105. In 1972, C-106

received waste from A-106.

Between 1974 and 1976, low-level waste from B Plant and flush water was sent to C-106.
During this time, waste was sent from C-106 to AX-103, C-103, and C-104. Between 1976 and
1979, strontium recovery waste from B Plant and complexed and evaporator waste were sent to
and received from A-102. In 1978, waste was sent from C-106 to AZ-101. In 1979, C-106 was
declared inactive.
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In August 1983, C-106 was partially interim isolated (WHC-SD-WM-ER-349). Partially interim
isolated is an adr  iistrative designation reflecting the completion of the physical effort required
to minimize the ¢ lition of liquids to an inactive storage tank, except for isolation of risers and
piping that isreq  ed for jet pun ing or for other methods of stabilization.

A maximum volt e of approximately 2,080 kL (550 kgal) of waste in C-106 was reached
twice—once in 1952 and again in 1966.

2.3 TANKIM EGRITY SUMMARY

The Waste Tank S nmary Report (HNF-EP-0182), which documents the inventory for
radioactive waste stored in the underground storage tanks, classifies C-106 as a “sound” tank.
The “sound” tank assification is assigned to a tank when surveillance and historical data
indicate no loss of liquid attributed to breach of integrity. -
The “sound” tank classification is supported by results from vadose zone monitoring conducted
in the eight vadose zone monitoring wells (drywells) associated with C-106. DOE employs
various borehole geophysical logging methods in the drywells to evaluate the presence of man-
made radionuclides in the vadose zone. The presence of man-made radionuclides in the vadose
zone may be an in cator of contamination from the tank or ancillary equipment (e.g., pipelines)
leaks, surface spills, or sources outside the WMA boundary.

Vadose zone monitoring conducted to date in drywells around C-106 have detected the presence
of cesium-137, europium-154, uranium-235, and cobalt-60 at depths ranging from ground
surface to below 38 m (125 ft). Analyses of the concentrations and distribution of these man-
made radionuclides indicates that the presence of cesium-137, europium-154, and uranium-235
near the surface ar at depths less than 15 m (50 ft) is attributed to surface spills and/or leaking
pipelines. The presence of cesium-137 and cobalt-60 at depths greater than 15 m (50 ft) bgs is
attributed to leaking transfer lines and/or tank leak - > from sources other than C-106. ~ :ction
3.3 provides amo detailed disct ion of the C-106 drywell-mc  oring network and results
from the borehole geophysical logging program.

Tanks listed in the Waste Tank Summary Report were categorized as leakers or assumed leakers
to determine their status for continued use specifically for the receipt and storage of radioactive
waste. Many-ofth :tanks were evaluated at the initiation of the tank categorization process in
1989. With the exception of those tanks that demonstrated significant losses of tank liquids, this
categorization requ :d the interpretation and consolidation of many sources of information.
Reproducibility was facilitated by procedure development. Tank status is not updated as new
data and informatic are obtained.

Recently, in support of developing estimates of curies leaked to the vadose zone (which are not
contained in the Waste Tank Summary Report), a preliminary evaluation of the available data to
support these histor  decisions was conducted in conjunction with the more recent geophysical
data and other infor ation. This later information was not available at the time the initial “sound
tank” decisions were made. Based on that evaluation, areas of contamination were, on occasion,
not found around sc¢ e tanks declared leakers or assumed leakers and vice versa. Estimates of
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acid dissolution and waste transfer. A backup transfer pump arrangement has been designed and
1s being procured to replace the current pumps if they fail during acid dissolution operations.

An eductor was chosen as the acid mixing method because the eductor nozzle, intake, and  1d
jet could be located below the surface of the acid/waste pool, resulting in little or no gener n
of aerosols within the tank dome space. The eductor assembly prevents the oxalic acid solution
from s ing stagnant.

The sludge in C-106 contains carbonate that will neutralize the oxalic acid as it dissolves. Once
the carbonate is gone, the pH will stabilize. There is still some uncertainty on how the actual
waste in the tank will behave, so the rate of change in pH will be used for process control rather
than the actual pH measurement.

Up to 795,000 L (210,000 gal) of acid may be usc  Transfers will be through a dedicated, fully
encased line, thus minimizing the possibilities of misrouting or cross-connections. The liquid
waste will then be pumped to AN-106 where the acid will be neutralized by excess caustic’
solution.

The sluicing system in C-106 will be used after acid dissolution to rinse off the tank walls. This
rinse water will be pumped to AN-106. The sluicing system includes a steerable nozzle system
used to direct raw water within the interior of the tank.

2.5.4 Leak Detection, Monitoring, and Mitigation
Strategy and Approach

The HFFACO identifies programmatic expectations for the advancement of retrieval and leak

detection technologies. The approach is based on preventing leakage, using available data for

indication of possible leakage, and minimizing leak volumes if a leak should occur. Leak

Detection, Monitoring, and Mitigation methods are undergoing development and evaluation and

may vary according to tank-specific conditions and waste retrieval technologies deployed.

Retrieval activities are anticipated to be complete prior to the effective date of modifications of
e Nide Permit to include C-106 component clo: 2 activities.

The primary goal is leak mitigation. C-106 is believed to be a structurally sound tank. Oxalic
acid has a very low corrosion rate for the steel used to construct the tank. The time at risk will be
low as the retrieval time is projected to be less than 6 weeks. Leak mitigation strategy for _ - 5
heel retrieval begins by quickly removing each batch of acid/waste from the tank and keeping the
liquid levels low. The operations strategy is designed to mitigate any undiscovered leaks during
retrieval operations as well as to respond properly to any detected leaks. The use of common
sense, operational plans, and process observations supplement the baseline leak detection
methods. Transfer line leak detection will consist of transfer line and pit leak detection alarm

systems.

The available leak detection methods are 1) monitoring liquid level, 2) monitoring mass balances
on liquids added and removed, and 3) monitoring the eight vadose zone monitoring wells
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The material balance will be kept to assist in understanding what is happening with the process.
However, the m rial balance will be of limited usefulness for LDMM purposes because of the
dynamics of the ocess, as discussed below.

When oxalic acid is added to the tank waste, approximately 25% of the waste will effervesce as
gas. This amount of gas cannot be measured, which means that the material balance will be
inaccurate by at least 25%. The tank waste solids will change volume as they are dissolved in
the acid. The 1,000 scfm air flow through the tank will evaporate some of the rather dilute acid.
Eventually, some of the oxalate has the potential of forming insoluble oxalate solids in C-106
that will have an unknown density. When the acid is neutralized in AN-106, the dissolved solids
will re-precipate, but they will not necessarily be the same species as were present in C-106. The
oxalic acid will neutralize into insoluble sodium oxalate, so additional solids that were not
present in C-106 be created. The solids formed in AN-106 will need time to coalesce, settle
and compact. Ini  y these solids will form a fluffy layer that will settle into a solid bed and
eventually compact to a smaller volume. =

An assessment of the C-106 ventilation system for compatibility with the anticipated oxalic acid
vapors concluded that there would be negligible oxalic acid v  or that will enter the ventilation
system. The predicted molar concentration of oxalic acid in the vapor space is 2.1X10”. It was
also concluded th: due to the design of the in-tank acid mixing system, few aerosols would be
created during retrieval operations (RPP-16256). A demister upstream of the filters will remove
approximately 99% of any oxalic acid aerosols. In addition, a heater upstream of the filters will
raise the temperatt  of the gas by 10 degrees Fahrenheit ton imize any condensation on the
filter media.

The majority of the components of the ventilation system are stainless steel with a few items
being carbon steel. Stainless steels and carbon steels are generally rated unsatisfactory for oxalic
acid for long-term use. However, e to the short life of the project and low temperatures, the
stainless steel and carbon steel components of the ventilation system are not expected to suffer

s ifi atcorr  on.

Calculations of the heat of reaction caused by neutralizing the acid in AN-106 predict a
maximum increase in temperature of 13 degrees Fahrenheit, assuming a worst-case scenario
where all the acid was neutralized at once. The actual temperature rise will be less than this and
well within the operating temperature for the tank (RPP-16462). The neutralization reaction will
not produce gases.

The measured flow out of C-106 will be compared with the measured volume in AN-106. This
will provide an understanding of the change in volume resulting from solids. However, this
volume may be too small on any given batch to make a clear determination.

2.5.5 Characteriz ion of Residual Wastes

Residual waste is ar  waste left in the tank at the end of the waste retrieval process. A DQO has
been completed to develop a sampling plan for the C-106 residual waste (RPP-13889). Residual
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waste in the tank will be sampled and analyzed after completion of the waste retrieval activities
(see ction 5.1 for details).

The current method available for determining the residual waste volume remaining in C-106 is a
video camera and modeling system. This system, used for the initial baseline measurements of
C-106 (RPP-12547), can be deployed without additional development. A second method, the
tank volume measurement system (TVMS), consists of a television camera and a laser range
finder. The TVMS is inserted into a tank riser and the camera and laser range finder are used to
map the surface of the residual waste in the tank. The TVMS will be used in C-106 if it is
developed in time and determined to be a more effective and accurate method for waste volume
measurements.
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Figure 3-1. C-106 Vadose Zone Monitoring Network.
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1 4.0 C OSURE RISK ASSESSMENT RESUL 5

The first approximation of the comprehensive closure risk assessment for WMA C. i been
prepared. The comprehensive risk assessment is presented and described in detail in the

WMA C Closure Action Plan, Section 5.0 and Addendum C1. The purpose of this section is to
describe the estimated risk impacts related to tank waste retrieval efficacy and proposed closure
conditions for C-106. The analysis presented in this section is intended to focus e results of the
WMA-level risk assessment to the single component (i.e., C-106). Using this approach, the
component risk assessment can be appropriately placed in the perspective of the WMA as a
whole. This approach also provides a basis for evaluation of potential waste retrieval effects on
long-term risk metrics.

OO 00 1IN kN

11 Included in this section are the long-term impacts to groundwater and the future use of this

12 groundwater. Multiple exposure pathways (ingestion, inhalation, food chain, etc.) were =

13 considered for groundwater use. These exposure pathways are given in Table 26 of

14  Addendum C1. Intruder scenarios were not considered in this document. [owever, in the

15  future, DOE O 435.1 based intruder calculations will be provided to Ecology as part of a

16  performance assessment. Based on preliminary discussions on implementing the recently

17  proposed TPA Closure Process, performance assessments will replace risk assessments. The

18  performance assessments will be designed to meet DOE, Ecology, and EPA’s needs in this area.
19 Theper mance assessment will become a central document in the effective integration of each
20  agencies regulations and guidelines. The performance assessment document’s contents will

21  generally follow the DOE O 435.1 with modifications based on discussions among Ecology and
22 EPA, and DOE. Short-term risk for C-106 is given-in Section 9.0 of Addendum C1.

23 The WMA C risk assessment provides the mechanism for cumulative evaluation of risk

24  contributions from multiple source terms as well as multiple constituents within individual

25  source terms. At the individual WMA component level for C-106, the following source terms

26  have been identified as applicable: '

- o Residual post-retrieval tank waste

28 o Residual waste in ancillary equipment adjacent to the tank (no inventory has been ‘

29 specified for ancillary equipment specifically associated with C-1t  at this time, although

30 ancillary equipment is addressed at the WMA C level)

31 « Hypothetical leaks from the tank occurring during waste retrieval

32 o Past leaks from the tank and/or adjacent ancillary equipment (no inventory is applicable |
33 to C-106 at this time).

34  The base case closure condition identified for C-106 risk assessment is described as follows:

35 e Residual waste will be retrieved to a maximum of 360 ft’ residual waste using oxalic acid
36 dissolution.
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e Grout” fill will be placed in the tank.

o Thetank Il beisolated to prevent inadvertent entry of waste or other materials (e.g.,
rainwater) into the tank.

o An 8,000-gal leak of solution during retrieval is assumed to occur.

o Ancillary equipment adjacent to the tank (e.g., pipes, valves, valve pits, etc.) will remain
in place and may contain currently-unquantified amounts of residual waste.

o The existing vadose zone contamination adjacent to the tank will remain in place after
componer closure activities.

A hypothetical re eval leak is applied to the waste retrieval action at C-106 based on the current
plan to use a high-volume liquid retrieval method. The hypothetical retrieval leak contributes
most of the estimated long-term impacts to groundwater related to this tank. For the purposes of
this component closure activity plan, the selected risk metrics examined : incremental lifetime
cancer risk (ILCR) (target is less than 1.0 x 107), the non-carcinogenic hazard index (target is
less than 1.0), the YOE drinking water beta/photon dose limit (target is less than 4.0 mrem/yr
effective dose equ ‘alent [EDE]), and the individual-constituent maximum contaminant levels
(MCLs) defined by the federal primary drinking water standards (target is no exceedence). The
results of the long-term impact estimate for the closure conditions described above are
summarized in T. e 4-1 for the selected closure metric exposure scenario (i.e., the industrial
worker scenario). The individual contributions of source terms and other variables are described
in the following subsections. The values presented in Table 4-1 are peak values identified over
the 10,000-year simulation period. For the base case retrieval of C-106, there is approximately a
four-fold reductic in ILCR if the tank is retrieved to PA goals. However, the major
contributing sour term is the retrieval leaks. If retrieval leaks are mitigated (i.e., they do not
occur), then there  a six-fold reduction in ILCR.

Tal 4-1. Summary of Long-Term Groundwater Impacts Based on
Selected Closure Conditions for C-106. (2 Pages)

Major
Contributing
Source Term

Pre-Retrieval C-106 Closure Closure Target

dwater Ri i
Groundwater Risk Metric | 'yo1 ¢ pealy | Value (Peak) Value

Hypothetical 8,000-
gal retrieval leak

ILCR (unitless)

(Industrial Worker Scenario) 49E07 L3E-07 <1.00E-05

Non-Carcinogenic Hazard Index
(unitless) 3.7E-03 9.8 E-04 <1.00 E+00
(Industrial Worker Scenario)

Residual Tank
Waste

* See Preface in SST System Closure Plan (RPP-13774).
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44  CONCLU ONS

The contribution risk metrics from closure conditions of C-106 is small compared to the
cumulative effects of all source terms in WMA C. Comparison of the metrics considered in this
analysis with those of WMA C post-retrieval generally indicate the C-106 contribution to be
approx 1tely two orders of magnitude lower than the cumulative WMA C for hypothetical
retrieval leaks and approximately one order of magnitude lower for tank residuals. Pre-retrieval
results indicate that C-106 contribution would be approximately two orders of magnitude lower
than those of the tt 1 WMA C.

Hypothetical retrieval leak losses and tank residuals are approximately equal in value for the risk
analysis for the C-106 base case.

Large uncertainties remain at this time, primarily related to waste inventory (both volume and
content) and source release mechanisms. Post-retrieval sampling and analysis are planned to
address inventory  d waste release behavior uncertainty.

There is ongoing work to further refine this preliminary risk assessment. In particular, aquifer

:sting in the vicinity of WMA C, sampling and analysis of tank residual waste contents to
further refine the inventory, drilling of the vadose zone in the vicinity of the unplanned releases,
and three-dimensional mo :ling.
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At the end of the final waste washing activity, an attempt will be made to move any solid waste,
which cannot be retrieved, under a tank riser available for sampling. This will be attempted to
facilitate sampling and increase the probability of collecting sufficient waste for the planned
analyses. In the current retrieval plans, only one riser (riser 14) will be available for waste
sampling because the other risers will contain equipment. Sampling from one riser (i.e., one
location) may be adequate because the retrieval activities will mobilize and mix the solid waste
within the tank.

A minimum of two solid samples (a sample and a duplicate sample) will be collected for the
analyses specified in the DQO. A sample will be composed of multiple clamshells > obtain the
amount of sample material needed for testing and analysis. It is desirable that the two samples
contain as much as 300 grams and 150 grams of solids, respectively.

5.1.2.4 Volume Measurements. Volume measurements will be made of the waste remaining in
the tank after completion of waste retrieval. -

The current method for determining the residual waste volume in a tank is the video camera and
modeling system. This system, used for the initial baseline measurements of C-106
(RPP-12547), can be deployed without additional development. Residual waste vi 1me
measurements are obtained by inserting a video camera into a tank riser and obtaining a
videotape of the tank interior. The videotape is used to identify the physical shapes of the waste
and to develop a three-dimensional model of the waste surface. The model is developed using a
configuration of the tank. The modeling methodology is being refined to include information on
accuracy of the volume estimate.

5.1.2.5 Quality Assurance Requirements. The Quality Assurance Project Plan (QAP}P)
requires that laboratories performing analyses specified in the C-106 DQO shall maintain a
quality assurance (QA) plan. The plan shall meet the Hanford Analytical Services Quality
Assurance Requirements Documents (DOE-RL-98-28 1998) baseline requirements for laboratory
quality systems.

All sampling events will be conducted using controlled procedures. Recommel ns for
ensuring sample int. ity prior to analysis are provided in SW-846 (EPA 1996,. . .e
recommendations include type of sample container, holding time, preservation, and zero
headspace in samples (for volatile components). Details for sampling requirements are presented
in the C-106 DQO.

The analytical data from the laboratory are entered into Labcore, the Laboratory Information
Management System at 222-S Laboratory. Then it is transferred to the Tank Waste Information
Network System (TWINS) per the TWINS/Labcore Configuration Control Desk Manual upon
release of the concurrent data report. The data report from the 222-S Laboratory will be a
Format IV data package which includes data for all samples and associated blanks taken and
analyzed during a single sampling activity. A Format IV data package, as defined in HNF-SD-
CP-QAPP-016 (2003), is necessary because the data are expected to receive extensive review
from outside individuals and organizations. The Format IV data package is subject to internal
laboratory QA verification and review including peer review prior to release. The Format IV
data package will be evaluated against the applicable Level C data validation requirements of
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5.2.1 Phase I Fill: Base Layer’

Thel asel grout addition to C-106 will involve adding a 30- to 90-cm (12- to 36-in.) base layer
of grout to the tank.

Cementitious grout will be produced offsite and transported by truck to the C Tank Farm, or a
mix plant located on the Hanford Site may be used. As defined in the Accelerated Tank Closure
Demonstration Basis of Design (RPP-12331), the grout will be formulated to be free-flowing and
of sufficient volume so as to cover the residual waste at the bottom of the tank and fi 1 a base
grout layer. The grout may be placed in approximately 30-cm (12-in.) lifts rough an existing
riser (RPP-12331). Up to three lifts may be placed in the tank. Although an uneven residual
waste surface is expected, sufficient grout will be placed in the tank to cover the residual waste
volume at the bottom of the tank, hence substantially reducing in-tank dose rates. An in-tank
video system will be used to document and provide information to confirm the placement and lift
thickness.

Some debris will not be covered by Phase I grouting (discarded equipment may protrude above
the initial grout layer and residual waste may be on the walls above the grout level). ..ie bottom
portion of pumps or other equipment may also extend into this Phase I base layer.

Active ventilation with a high-efficiency particulate air (HEPA) filtration system will be used
during grouting activities to control potential release of contaminants to the environment.
Appropriate air permits will be obtained. Information will be obtained during the placement of
the Phase I layer of grout on how operations are affected, such as impact on HEPA filter change-
out.

The performance objectives of the Phase I grout are as follows:
» Provide sufficient compressive strength to support the Phase II and Phase III fill layers.
o Completely cover the residual waste.
e Exhibit a relatively low heat of hydration.
» Be free-flowing, self-compacting, self-leveling, and low-shrink.

The following information is expected to be obtained during the demonstration of Phase I grout
addition to C-106 during this component closure activity.

o Field deployment of grout production and placement equipment. here are
numerous logistical and risk considerations for working in and around the tank farms,
especially for initial implementation of a new activity. Gaining essential experience and
identifying potential problems during the mobilization and deployment phase can only be
accomplished in the field. The information gained during the demonstration will help to
better anticipate and avoid future problems and worker and environmental risks.

* See Preface in SST System Closure Plan (RPP-13774).
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5.2.2 Phases II and III: Structural and Intruder
Layers”

The initial conditions of the tank prior to the addition of the Phase Il and 1 tank layer assumes
that 30- to 90 cm (12- to 36 in) of waste stabilizing grout will exist in the tank. The Phase II
layer is intended to provide structural integrity to the tank. Phase III is an intruder (capping)
grout, which 1s composed of a high-compressive-strength grout. The Phase III grout is intended
to inhibit postclosure intruder access into the tank (for example, as a result of ¢ lling activities).

Phases II and III will install multiple layers of cementitious grout on top of the Phase I base
layer. The specific grout mix design specifications have not yet been determined, but are
intended to meet the following performance objectives:

« Provide sufficient compressive strength to maintain the structure of the tank wall
(Phase II). -

» Provide sufficient strength to maintain the integrity of the tank dome (Phase III).

.» Create a cover of grout to mitigate liquid infiltration that could mobilize remaining
residuals (Phases II and III).

» Create a high-strength grout to discourage or prevent intruder access by excavation or
drilling (Phase III).

« Exhibit a relatively low heat of hydration.
o Be free-flowing, self-leveling, self-compacting, and low-shrinking,.

The grout may be placed in approximately 90-cm (36-in.) lifts through existing risers
(RPP-12331). Final design of the grout will be documented prior to emplacement. An in-tank
video camera will be used to document and provide information to confirm the proper
emplacemen!  d lift thickness. During placement of the Phase III grout to the tank dome, the
grout may partially ~’] 1gtl tankdor  Comp ionof >utplacement in the
tank risers to the top of the riser will be performed as , rt of the component closure activities, or
at the time of WMA C closure.

During grouting operations, active ventilation will be maintained to control potential release of
contaminants to the environment. Appropriate air permitting will be obtained.

In addition, grouting operations in C-106 will be conducted in such a manner that grout does not
flow through the cascade line connecting C-105 to C-106. This will be accomplished, with the
aid of in-tank video camera surveillance, by stopping the grout fill operation at the point grout

“has just reached the top of the 7.6-cm (3-in.) diameter cascade line. The grout will then be

allowed to cure before proceeding with additional lifts. The cured grout will form a plug at the

* See Preface in SST System Closure Plan (RPP-13774).
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Figure 5-2. Current Configuration of C 6.
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relating to WAC 173-303 are described in the DWTP core document and are listed
under the specific job title to ensure training for personnel are determined properly.

Names of Hanford Facility personnel who carry out activities are maintained. Names
could be maintained within the DWTP core document or by other means referenced
in the DWTP core document.

Prerequisite skills, education, and other qualification requirements are addressed by
making general statements in the DWTP and referencing where this information is
maintained (such as the human resources department). Specific information
concerning job title, requisite skills, education, and other qualifications fo1 ersonnel
might not be included in the DWTP core document if this information can be
provided upon request.

2. -330(2)(b): "A written description of the type and amount of both introductory and
continuing training required for each position."

Desc=tion: In addition to the discussion provided in Section 8.1 of DOE/RL-91-28,
courses developed to comply with the introductory and continuing training prog  ns
are identified and discussed in the DWTP documentation. The fr¢ 1ency for
retraining is specified in the DWTP documentation.

3. -330(2)(c): "Records documenting that personnel have received and completed the
training required by this section. The Department may require, on a case-by-case
basis, that training records include employee initials or signature to verify that
training was received."

Description: Training records are maintained consistent with DOE/RL-91-28,
Section 8.3.

5.7 C-106 COMPONENT CLOSURE ACTIVITY
CONTACT POINT

DOE will be the official contact for C-106 during and after the component closure activity  the
following address: '

Tank Closure Program Manager
Office of River Protection

U.S. Department of Energy

PO Box 450 (H6-60)

Richland, Washington 99352
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MENDMENT OF C-106

COMPONENT CLOSURE ACTIVITY PLAN

This component ¢ iure tivity plan will be amended whenever changes in component closure
activities occur that would constitute a Class 1, 2, or 3 modification to the permit

(WAC 173-303-830).

5.10 REPORT OF C-106 COMPONENT CLOSURE

ACTIVITY

Within 60 days of e completion of each phase of activities at C-106, DOE will submit to
Ecology a letter report documenting activities that have been conducted in accordance with the
specifications coni  ned within the approved plan, as amended, and as contained in the perthit.
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6.0 CARE OF C-106 AFTER COMPONENT CLOSURE ACTIVITIES

“This section describes activities DOE will undertake to provide care for C-106 between the time

DOE completes component closure activities and the time DOE closes WMA C. While
conducting closure actions under HFFACO schedules of compliance and permit requirements,
the tank system must continue to comply with interim-status standards.

DOE will maintain control over WMA C for the foreseeable future. Roadwa; to the unit and
siteacc.  wi remain administratively restricted to use by authorized personnel only. Posted
warning signs restrict access from the Columbia River. A chain-link fence surrounds WMA C.
The 200 Areas are under 24-hour security surveillance. DOE will inspect security systems and
controls on a routine basis.

The current vadose zone and groundwater monitoring programs will continue after compdénent
closure activities are completed. Current restrictions ensuring that groundwater is not used as a
drinking water source in the 200 Areas will continue after component closure activities.

[solation tecliniques were discussed in Section 5.3. Administrative isolation of C-106 will be
continued pending WMA C closure.

6.1 FUTURE POSTCLOSURE ACTIONS

Final closure of C-106 through closure of WMA C will require compliance with the post sure
provisions contained in WAC 173-303-610(7) and -665(6). Closure activities contained in this
component closure activity plan, however, will not constitute final closure for C-106. Final
postclosure actions for C-106 will occur as part of the postclosure plan for WMA C. At that
time, WMA C will enter a control period during which monitoring and maintenance will take
place. Administrative controls such as deed restrictions also may be defined.

Attachment C-1-6-1







[o,0]

10
11
12

13
14
15

16
17

18
19
20

21
22
23

24
25

26
27
28

29
30
31

RPP-13774, Rev. 2

7.0 REFERENCES

40 CFR 268, “Land Disposal Restrictions,” Code of Federal Regulations, as amended.
42 USC 6924(m) — United States Code

ARH-LD-132, 1976, Geology of the 241-C Tank Farm, Atlantic Richfield Ha  rd Company,
Richland, Washington.

Atomic Energy Act of 1954, 42 USC 2011 et seq., as amended.
BBI, Best Basis Inventory, access page located at: http://twins.pnl.gov:8001/twins.htm.

Bertsch, J.F., 1999, “Contaminant Movement in C Tank Farm,” (Letter 3100-T99-0584 to J. M.
Silko, U.S. Department of Energy), MACTEC-ERS, Richland, Washington.

DOE-GJO, 2002, Hanford Tank Farms Vadose Zone Monitoring Project Quarterly Summary
Report for the 3" Quarter FY 2002, U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

DOE/RL-91-28, 2002, Hanford Facility Dangerous Waste Permit Application, General
Information Portion, Rev. 5C, U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-91-45, Hanford Site Risk Assessment Methodology, U.S. Department of 1ergy,
Richland Operations Office, Richland, Washington.

DOE/RL-96-68, 1996, Hanford Analytical Services Quality Assurance Requirements
Documents, U.S. Department of Energy, Richland Operations Office, .ichland,
Washington.

DOl . 3-28,1998, 200 Areas Re  lial Investigation/Feasibility Study Implementation
Plan—Environmental Restoration Program, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

Ecology F-HTWR-94-144, 1994, “Clean Closure Guidance,” Washington State Department of
Ecology, Olympia, Washington.

Ecology, 2001, Resource Conservation and Recovery Act Permit for the Treatment, Storage, and
Disposal of Dangerous Waste, Rev. 7, Permit 7890008967, Washington State
Department of Ecology, Olympia, Washington.

Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order, as
amended, Washington State Department of Ecology, U.S. Environmental Protection
Agency, and U.S. Department of Energy, Olympia, Washington.

Attachment C-1-7-1




11
12

13
14
15

16
17
18

19
20
21

22

23
24

25
26

27
28

29
30
31

32
33

RPP-13774, Rev. 2

EPA, 1996, Test. thods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
Third Edi  n, as amended, U.S. Environmental Protection Agency, Washington, D.C.

GJ-PO-HAN-18, 1998, Hanford Tank Farms Vadose Zone: C Tank Farm Report, U.S.
Departme: of Energy, Gi  d Junction Office, Grand Junction, Colorado.

GI-HA 82,1997, Vadose Zone Characterization Project at the Hanford Tank Farms: Tank
Summary . ita Report for Tank C-103, U.S. Department of Energy, Grand Junction
Office, Grand Junction, Colorado.

GJ-HAN-84, 1997, Vadose Zone Characterization Project at the Hanford Tank Farms. Tank
Summary Data Report for Tank C-106, U.S. Department of Energy, Grand Junction
Office, Gre 1 Junction, Colorado.

GJ-HAN-91, 1997, Hanford Tank Farms Vadose Zone: Tank Summary Data Report for Taitk C-
109, U.S. Department of Energy, Grand Junction Office, Grand J unction, Colorado.

GJPO-HGLP- 1, 2002, Hanford 200 Areas Spectral Gamma Baseline Characterization
Project — Baseline Characterization Plan, U.S. Department of Energy, Grand Junction
Office, Grand Junction, Colorado.

GJO-HAN-18, 1998, Vadose Zone Characterization Project at the Hanford Tank Farms C Tank
Farm Report, U.S. Department of Energy, Grand Junction Office, Grand Junction,
Colorado.

GJ© HAN-18, 2000, Vadose Zone Characterization Project at the Hanford Tank Farms
Addendum to the C Tank Farm Report, U.S. Department of Energy, Grand Junction
Office, Gran Junction, Colorado.

“Hazardous Waste] nagement Act,” RCW 70.105, Revised Code of Washington, as amended.

HNF-5267, 1999, Waste Retrieval Sluicing System Campaign Number 3 Volume T ransfer
Calculation, =v.2, Lockheed Martin Hanford Corporation, Richland, Washington.

HNF-EP-0182, 2002. Waste Tank Summary Report for Month Ending May 31, 2002, Rev. 170,
CH2M HILL anford Group, Inc., Richland, Washington.

HNF-SD-CP-QAPP- 6, 2003, 222-S Laboratory Quality Assurance Plan, Rev. 7, Fluor
Hanford, Inc., Richland, Washington.

HNF-SD-WM-TI-707, 2003, Exposure Scenarios and Unit Dose Factors for Hanford Tank
Waste Performance Assessments, Rev. 2, CH2M HILL Hanford Group, Inc., Richland,
Washington.

LA-UR-96-3860, 1997, Hanford Tank Chemical and Radionuclide Inventories: HD W Model,
Rev. 4, Los Alamos National Laboratory, Los Alamos, New Mexico.

Attachment C-1-7-2




11
12
13

14
15
16

17
18

19
20

21

22
23

24
25

26
27

28
29

30
31

32
33

RPP-13774, Rev. 2

MAC-HGLP 1.8.1, 2001 Hanford Tank Farms Vadose Zone Monitoring Project, Baseline
Monitoring Plan, Rev. 0, MACTEC-ERS Grand Junction Office, Grand Junction,
Colorado.

ORP, 2000, The Office of River Protection, access page located at
http://www .hanford.gov/video/archives.html as of July 13, 2000.

PNNL, 1998, The Hanford Ground-Water Monitoring Project Quality Assurance Project Plan,
QA Plan ETD-012, Rev. 1, Pacific Northwest National Laboratory, Richland,
 Washington.

PNNL-12086, Hanford Site Groundwater Monitoring for Fiscal Year 1998, Pacific Northwest
National Laboratory, Richland, Washington.

PNNL-13024, 2001, RCRA Groundwater Monitoring Plan for the Single-Shell Tank Waste
Management Area C at the Hanford Site, Pacific Northwest National Laboratory,
Richland, Washington.

PNNL-13024-I1CN-1, 2002, RCRA Ground Water Monitoring Plan for Single-Shell Tank Wa
Management Area C at the Hanford Site - Interim Change Notice 1, Pacific Northwest
National Laboratory, Richland, Washington.

PNNL-13788, 2002, Hanford Site Groundwater Monitoring for Fiscal Year 2001, Pacific
Northwest National Laboratory, Richland, Washington.

PNNL HydroDat Database. June 25, 2002. Database managed by the Pacific Northwest -
National Laboratory, Richland, Washington.

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

RPP-6696, 2000, Data to Support Tank C-106 Waste Retrieval Determination, :v.0,
CH2M HILL Hanford Group, Inc., Richland, Washington.

RPP-7155, 2000, C . unk Farm and Tank 241-C-104 System and Components Functionality
Assessment Report, CH2M HILL Hanford Group, Inc., Richland, Washington.

RPP-10950, 2002, Accelerated Tank 241-Closure Demonstration Data Assessment, CH2M HILL
Hanford Group, Inc., Richland, Washington.

RPP-12331, 2002, Accelerated Tank Closure Demonstration Basis of Design, Rev. 0,
CH2M HILL Hanford Group, Inc., Richland, Washington.

RPP-125..., 2002, Tank 241-C-106 Residual Liquids and Solids Volume Calculation,
CH2M HILL Hanford Group, Inc., Richland, Washington.

RPP-13889, 2003, Tank 241-C-106 Component Closure Action Data Quality Objectives, Rev. 0,
CH2M HILL Hanford Group, Inc., Richland, Washington.

Attachment C-1-7-3



w

(]

~J

10
11

12
13

14

15
16

17
18

19
20

21
22
23

24
25
26

27

RPP-13774, Rev. 2

RPP-14430, 200 Subsurface Conditions Description of the C and A-AX Waste Management
Area, Rev. 0, CHZMHILL Hanford Group, Inc., Richland, Washington.

RPP-16256, 241 -106 Acid Dissolution Material Compatibility Assessment, Rev. 0, CH2M
HILL Hanford Group, Inc., Richland, Washington.

RPP-16462, 200" Process Control Plan for Tank 241-C-106 Acid Dissolution, Rev. 4, ( 2M
HILL Hantord Group, Inc., Richland, Washington.

RPP-16537, Safe  Evaluation of Oxalic Acid Waste Retrieval in Single-Shell Tank 241-C-106,
Rev.0,C 'M HILL Hanford Group, Inc., Richland, Washington.

RPP-16608, 2003, Site-Specific Single-Shell Tank Phase 1 RCRA Facility
Investigation/Corrective Measures Study Work Plan Addendum for Waste Managegzient
Areas C, A-AX, and U, Rev. 0, CH2M HILL Hanford Group, Inc., Richland, Washington.

“Washington State Environmental Policy Act (SEPA),” Chapter 43.21C, Revised Code of
Washington, as amended.

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.

WHC-{ -EN-AF 12, 1991, Interim-Status Groundwater Monitoring Plan for the Single-Shell
Tanks, Rev. 1, Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-SPP-001, 1993, Data Validation Procedure Jfor Radiochemistry Analyses, Rev 1,
Westinghouse Hanford Company, Richland, Washington.

WHC-SD-EN-SPP-002, 1993, Data Validation Procedure Jor Chemical Analyses, Rev 2,
Westingho e Hanford Company, Richland, Washington.

WHC-L. WM-ER-349, 1997, F~ ‘orical Tank Content Estir. e for the Northeast Quadrant of
the Hanford 200 East Area, Rev. 1, Westinghouse Hanford Company, Richland,
Washington.

WHC-SD-EN-TI-185, 1993, Assessment of Unsaturated Zone Radionuclide Contamination
Around Single-Shell Tanks 241-C-105 and 24]-C-] 06, Westinghouse Hanford Company,
Richland, Washington.

Attachment C-1-7-4




