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3.0 TECHNIQUES AND TESTING

From the DQO, three types of corrosion testing were identified for evaluation: general corrosion,
localized corrosion (which may consist of either of ¢ ing or LAl corrosion), and SCC. The
American Society for Testing and Materials (ASTM) has developed a procedure for testing each
type of corrosion, which are identified in the following sections.

The corrosion testing addressed in the DQO 1s conducted in two phases. The first phase
addresses the different types of corrosion while the second phase addresses the ammonia as a
corrosion inhibitor (see Figure 1). If it is determined that the evaluation of actual tank waste is

required, the DQt  will be revised to explicitly address th  action.

The following Principle Study Questions (PSQs) were discussed and accepted by the DQO
planning team.

1. Do the single-shell tank waste layers show a propensity for corrosion that will have an
impact on retrieving tank waste and/or continued storage?
2. Is a corrosivity problem resolved by the addition of ammonia up to the calculated

ammonia it ¢ waste layer?

The DQO planning team developed the following alternative actions:

e Sample and analyze actual tank waste,

» No action required,

e Accelerate waste retrieval,

o Use a different retrieval technology, and

e Chemically or physically i bit corrosivity of e waste.

Testing of the was  simulants varies for each of the recommended procedures. In general, the
test regime will follow this overall approach:

e Waste simi ints representative of the waste layers identified in SSTs will be prepared for
testing. These simulants may be prepared as a bounding composition to cover wastes
layers of similar composition (e.g., high nitrate and low pH).

¢ Steel specimens will be tested per the selected ASTM star «rd. For :weight loss tests,
coupons will be exposed for six, twelve, 11§  Hnths. For electroi  :mical testing, the
tests will be conducted per the prescribed criteria, which are normallya v days to a

week 1n duration.

* Both the electrochemical and the weight loss coupon testing wi  be carried out at the
tank tempe:r ure.

o The need for replicate testing will be guided by the testing standard. The coupons
general corrosion testing will be done in triplicate. The electrochemi  testing for CPP
: 1 SSR testing will be repeated as necessary to confirm 1 : results obtained and to
establish the critical potential range of the results reported.
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4.0 AMMONIA AS AN INHIBITC

For test specimens that show the propensity for pit and LA corrosion, additional testing will be
conducted to exa: ne the ammonia inhii  ion of the corrosion in the aggressive layers. This
study will be con  cted in two parts using CPP techniques described in Section 3.2. First, a
simple ssmulant v | be prepared by choosing aggressive 1 rite-nitrate ratios with suitable
hydroxide content or pH.

Other components will be introduced at concentrations that are near, but less than aggressive
limits (Congdon, 1988). These components will include phosphate, sulfate, silicate, fluoride an
other ions as recommended by the expert panel. The effect of ammonia will be studied by
systematically introducing ammonia to determine the critical concentration necessary for
corrosion inhibition. Once the concentration limit is determined, the pH will then be reduced to
lower values to investigate whether the ammonia-induced passivation holds true.

The second part of this study will be similar to the first part, but with selected a; ressive waste
segments identified in the work performed in Section 3.2. Selection of the wastesw  be
discussed with the expert panel representatives before work 1s performed. This work would be
guided by the DQO logic presented in Figure 1, which focuses on obtaining more representative
data prior to taking actions to reduce the propensity of corrosion in a tank.

5.0 DATA QUALITY

The quality assurance (QA) for the corrosion testing is controlled by ATS-MP-QA, 222-§
Laboratory Facility Quality Assurance Program Plan for Industrial Hygiene Analyses. In
addition, all of the QA requirements in the ASTM documents listed above will be f owed. Test
plan LAB-PLN-10-00001will be revised, and any specific QA requirements or deviations from
QA plan ATS-MP-QA and the ASTM doct  nts will be discussed in the test plan. If actual
tank waste data are required and sampling is required, any additional QA requirements for
sampling and analyses will be added to DQO document. If other than Hanford laboratories are
used, they will use equivalent standards either by reference or have QA requirements flowed

down through contract provisions.
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with State of Washington Department of Ecology, to« relop and provide Ecology a Test Plan to
evaluate the cher stries as specified in RPP-RPT-43116, Expert Panel Report for Hanford Site
Single-Shell Integrity Project, by September 30, 2011. The purpose of this Dt ' effort is to
ensure collectior the appropriate data to support the testing required by Pan

recommendations LD-3 and LD-5

The DQO process was implemented in accordance with TFC-ENG-CHEM-C-16, Data Quality
Objectives for Sampling and Analyses and the U.S. Environmental Protection Agency EPA
QA/G4, Guidance on Systematic Planning Using the  a Quality Objectives Process. As stated
in these documents, the DQO process is iterative. Th 1 :, changes to this DQO document
will be made during the project if data are obtained that change the requirements or if additional
data are needed. As the SST corrosion chemistry testing proceeds and data are obtained, specific
data requirements can be added or deleted from the document as required.

In addition to this QO document, other documents (e.g., test plans) will be prepared to guide
the overall testing rogram.

2.0 PROBLEM STATEMENT

Step one of the D' ) process encourages decision makers to consider the broad context of the
problem so thatir  ortant issues are not overlooked. T objective of a problem statement is to
clearly define the problem (the reason data are required) so the focus of the project will be
unambiguous.

The current condit 1 of waste in the SSTs consists of varying layers in different phases of
consistency and chemical composition. Current information indicates certain waste layers are
non-compliant with the requirements criteria specified for corrosion control chemistry limits
currently being used in the DST system.

The following prol :m statement was accepted by the DQO planning team during the DQO
meeting.

In order to determine ti  propensity forli « a onin! [s,date iarding corrosivity
of current waste layer compositions are needed.
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3.0 DECISION STATEMENTS

Step two of the DQO process defines decision statements that combine principle study questions
(PSQs) with alternative actions that may be taken. The PSQs identify key unk:  vn conditions
or unresolved issues that reveal the solution to the prol m. Alternative actions are the possible
actions that might be taken once the PSQs have been resolved.

The corrosion testing covered by this DQO is conducte in two phases. The first phase
addresses the propensity of the various waste layers to cause corrosion. The second phase
addresses the ammonia as a corrosion inhibitor (see Figure 3-1). If it is determined that the
evaluation of actual tank waste is required, this DQO will be revised to explicitly address that

action.

The following PS¢ were discussed and accepted by the DQO planning team during the DQO
meeting.

1. Do the sin; :-shell tank waste layers show a propensity for corrosion that will have an
impact on « ntinued storage and/or retrieving ta  waste?

2. Is a corrosivity problem resolved by the addition of ammonia up to the calculate
ammonia in the waste layer?

The alternative actions developed by the DQO planning team are:

¢ Sample and analyze the corrosivity of actual tank waste,
» No action required,

» Chemically or physically inhibit corrosivity of the waste,
s Accelerate waste retrieval, and

¢ Use a different retrieval technology.

The first two alternative actions shown above are possible actions that could be t en depending
on the results of SST waste layer simulant corrosion testing (including the second phase of the
test; the addition of ammonia). The last three alter1  ive actions and the “no action required”
alt I actionyv dbeconsic di..revaluatingt actual tank waste data (see Figure
3-1) or if actual tank waste data could not be obtained, these alternative actions would
considered using only the results from the test data.

Considering the format of decision statements, the following two decision statements were
developed. The first decision statement addresses corrosion testit  (phase 1 and 2) while the
second decision statement addresses potential actions if actual tank waste data are obtained.
However, if actual tank waste data cannot be obtained, the alternative actions in the second
decision statement will be considered in the first decision statement.

1. Determine whether any single-shell tank waste layer simulant is detrimental to the tank
liner and requires sampling and analysis of actual tank waste or requires no action.
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2. Determine whether any actual single-shell tank waste layer is detrimental to the tank liner
and requires no action, chemically or physically i1 ibiting the corrosivity of the waste, a
different retrieval technology, or accelerated waste retrieval of the waste in a tank.

If it is determined from the corrosion tests that actual tank waste data should be obtained, this
DQO will be revised.

Figure 3-1 shows the general logic flow chart for the SST corrosion test.





















RPP-49674 Rev. 0

If it is determinec 1at data from actual tank waste is re¢ iired, this DQO document will be
revise 1o address ie new sampling requirements. The sampling design will address the tank
waste samples or the requirements for the placement of corrosion probes in the tank waste.
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