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SECTION J - LIST OF ATTACHMENTS
ATTACHMENT L
DOE DIRECTED CHANGES TO THE STATEMENT OF WORK

The following Tasks are hereby incorporated into Section C.5(g) as follows:

2. Modification 083: Incorporate the work authorized by the Contracting Officer on
August 17, 2010:

Attachment | to Modification 083



Attachment 1

Modifled Monosodium Titanate (mMST) Testing
Implementation Plan (Statement of Work)

1.0 Introduction

Over the past few years, SRNL has been developing and testing a modified form of
monosodium titanate (mMST), which provides better/faster sorption of the radionuclides
of interest than the 'baseline’ monosodium titanate (MST). However, the mMST also
has slightly different physical characteristics than the baseline MST. DOE-SRS has
directed Parsons to prepare a Baseline Change Proposal (BCP) to conduct additional
testing on mMST, including evaluations of its erosive potential, the attrition of mMST
particles, and its mixing characteristics.

Also over the past few years, the Parsons team has conducted a number of tests on
surrogate waste streams containing MST to verify the design of various SWPF systems
and components, to try to ensure that they will perform as expected in the actual facility.
Portions of these tests will be repeated using mMST in place of the MST, to verify that
the differences in the materials will not have any adverse impacts on the design or
operation of the SWPF.

2.0 Test Scope, Schedule, and Estimated Costs

The three primary tests with mMST will consist of repeating pertinent portions of the
previously performed erosion, mini-APA (alr pulse agitation), and settled density tests, A
fourth test will consist of preparing a number of surrogate streams (with and without
mMST) that will be sent to SRNL for rheolegical testing. [Note: This rheological testing
is being conducted to close out some open issues with the DNFSB.] Additional details
on each test are provided below In Section 4.0.

In addition to the benefit of faster radlonuclide sorptioh, SRNL found that improved
performance was also noted when the mMST concentration was cut in half relative to
the baseline MST concentration. In order to ensure an accurate comparison of the two
materials and the test results, most of the tests will be conducted using two different
mMST concentrations — at 100% and at 50% of the MST concentrations used In the
original tests.

All of the testing will be performed at the Parsons Technology Center in Aiken, SC,
except for the rheology testing, which will be conducted at SRNL. It is estimated that
three dedlcated full-time personnel will be required to conduct the tests. Three new
personnel will be hired earller than planned to either directly support this testing effort,
or support other commissioning activities where existing personnel (with prior
experience in these test activities) are planned. Additlonal resources from other project
groups (engineering, ESH&Q, operations, procurement, project controls, elc.) are
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Attachment |

included In the estimate as an apportioned percentage of the dedicated labor. Parsons
wlll procure all of the necessary equipment, materials, subcontract resources, and other
items required to perform the tests in accordance with existing project plans and
procedures. A resource loaded schedule for the mMST testing program is provided in
Attachment 2, and the details on the resources that are plugged into the schedule are
provided in Attachment 3. '

3.0 TestObjective

The overall objective of this test program is to verify that a potential conversion from
MST to mMST will have little or no adverse impact on the current SWPF design, safety
basis, or operating scheme, and will provide sufficient benefit in the form of improved
safety, costs, plant throughput, and/or schedule to warrant the conversion. An
evaluation of the risks and benefits of conducting the mMST testing is provided in
Attachment 4.

4.0 Test Detalls

Upon approval of the BCP, Parsons will start the procurement of the mMST and sludge
simulant, both of which are long lead items whose delivery schedule will drive the start
of the actual tests. The Parsons team will also expedite the hiring process for the three
new personnel. Work will then proceed on the planning, preparation, and set up for
each of the four tests, Including:

¢ preparation, review, and approval of the test plans, procedures, and supporting
documents;

¢ completion of the detalled deslign of the test systems, and subsequent
specification and procurement’of the required equipment and materials;

o establishment or modification of subcontracts, such as analytical, consulting, and
waste disposal services, required to support the test efforts;
assembly, setup, and checkout/systemization of the test systems;

¢ valldation of test procedures and training of the system operators; and
completion of a management assessment of readiness to begin the test.

Upon successful completion of the management assessment, testing will begin, with
each test being conducted In accordance with the approved test plan and procedures.
At the conclusion of each test, a test report will be prepared and circulated for formal
review and approval. The test results will be communicated to and discussed with the
pertinent engineering, safety, operatlons, and other project groups to determine what
changes, If any, may be required to make the conversion from MST to mMST In the
SWPF. After alt of the tests have been completed, a summary letter report will be
prepared that provides the recommended path forward on the converslon.
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4,1 Erosion Testing

Parsons has recently procured the services of MPR Associates to provide metallurgy
and erosion/corrosion expertise for the SWPF project. Their first tasks were to review
the test plan and report from the previous SWPF erosion test, plus a report generated
by a previous consultant regarding that test, and develop recommendations for the
conduct of follow-on erosion testing using mMST. A letter report containing their
recommended path forward Is provided in Attachment 5, and serves as the primary
basls for the eroslon portion of the mMST testing program.

The proposed mMST erosion testing Is comprised of two distinct elements. The first
involves the setup and operation of a full/pilot scale test loop that is similar to the
previously tested system, but includes enhancements identifled by MPR to rectify some
noted deficlencles from the original test. This system is designed to evaluate the
groslon/corroslon of the APA nozzles, pump, and piping that are planned for the Alpha
Sorption Drain Tank (ASDT) system in the SWPF, using a test fluid of mMMST, sludge
simulant, and CSSX simulant. Features of the pilot scale test and its planned operation
are as follows.

s System components that will be evaluated for erosion/corrosion include:

- APA nozzle - 1" ID, 316L SS with weld-deposited Stellite 6 hardsurfacing

- Woaar plate — 304L SS plafe mounted at prototyplcal orientation below the
APA nozzle to simulate wear on tank bottom

- Plpe elbows — 2" ID, 304L SS elbows with 3D and 5D bend radii

- Pipe welds — prototypical welds in 2" ID 304L SS piping system

-~ Pump - prototypical centrifugal pump that will deliver the required test system
‘flows and pressures -

o Other primary system components that are not being evaluated for
eroslon/corrosion effects include: nominal 100-gal polyethylene tank, in-line
flowmeter, heat exchanger (to dissipate imparted pump energy), temperature and
pressure instrumentation and controls, other piping, and structural materials.

o Permanently mounted analog-scan transducers (and meter system) will be
Installed to measure erosion at defined points over time.

o A particle slze distribution (PSD) analyzer will be procured and setup in the PTC
laboratory to provide short turnaround on these crlitical analyses.

¢ Flow rate through the system will correspond to a velocity of 50 ft/sec through the
APA nozzle (1" ID).

o The first test series will consist of 2 months of operations with a test fluid that is
comparable to that used in the previous test, l.e. - mMST concentration at 100%
equlivalent of the original MST concentration with a nominal 5 wt% suspended
solids concentration. The second test series will also be operated for 2 months,
but utilize a test fluid containing mMST at 50% of the original MST concentration.
Each test will operate on a 24/7 basis for its 2-month duration,

e Aftrition of the mMST will be evaluated by taking samples of the test fluid twice a

week. It is expected that the test flulds will be changed out every 2 weeks during
each test series.
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o Subcontract analytical services will be used for particle hardness analysls,
confirmation of on-site PSD analyses, and post-test destructive analysis of the
key test components.

The second slement of the erosion testing involves the setup and operation of three lab
scale test loops to evaluate the potentlal erosion/corrosion effects of high velocity flows
on materlals that are being considered for the in-tank eductor mixing systems In the
SWPF. Only one of the three tank systems includes MST/mMST - the ASDT ~ which Is
also being evaluated in the pllot scale test, but at a lower flow rate/velocity. The other
two proposed systems — the Spent Oxalic Acid Storage Tank (SOAST) system and the
Solvent Drain Tank (SDT) system — are being proposed for evaluation due td a review
of project Information by MPR Assoclates on other SWPF task orders that noted a lack
of published information regarding the groslon/corrosion of materials In these unique
chemical environments (oxalic acid with suspended solids and nitric acid, respactively).

Each of the three lab scale test loops will include three different primary test
components — orifice elements made of cast Stellite 6, cast Stellite 12, and 316L SS ~
that are designed to evaluate the erosive/corrosive effects of the test solutions and
conditions. Each loop will also contaln a prototypical rotary lobe pump, tank, 304L SS
tubing (1/2° ID), and instrumentation and controls to provide sufficient data to control
and validate the test conditions.

Features of the lab scale tests and thelr planned operation are as follows.

o The flow rate through each test loop will correspond to a velocity of 75 ft/sec
through the eductors.

e The first test series will consist of 2 months of operations with a test fluld that is .
prototypical of the expected SWPF fluld, with expected changeout of the fluids
avery fwo weeks.

¢ The second test series will also be operated for 2 months, but utilize a modified
test fluld based on the results from the first serles. As in the first series, the test
flulds will be replaced every two weeks.

o Each test will operate on a 24/7 basls for the 2-month duration of the test.

4.2 Rheology Testing

As noted earller, this testing is being conducted to close out some open Issues with the
DNFSB regarding the rheology of test fluids that have been used In previous SWPF
tests. The actual rheology testing will be performed by SRNL, with direct funding from
DOE (external to the Parsons SWPF contract). The Parsons team will provide the
following for the rheology testing effort:

o Input and oversight on the preparation, review, and approval of the test plan and '
procedure (by SRNL);
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« Procurement and preparation of 15-20 test solutions comprised of various
combinations of kaolin clay, MST, mMST, sludge simulant, and CSSX simulant
for delivery to SRNL;

« Monitoring and oversight of test conduct; and

o Input and oversight on the preparation, review, and approval of the test report (by
SRNL).

4.3 APA Testing

Previous air pulse agitation (APA) testing, using a slurry comprised of baseline MST
and sludge simulant at a nominal 5 wt% suspended solids concentration, was fairly
extensive. A 1/5 scale “mini-APA" test rig was used for the majority of the testing, which
was designed to provide basic data to validate the APA scale-up model and determine
the optimum conditions for certain parameters, including: the number of pulse pots; the
orlentation and location of the nozzles relative to the tank bottom; air supply pressure
and pulse/drive time; vacuum settings (pulse pot refilling); pulse pot sequencing and
timing; and the effects of varying tank fluld levels. Additional testing was conducted In
a 5/8 scale tank, using the optimized parameters, to further validate the scale-up model
and SWPF design.

The proposed mMST APA testing will consist of performing a limited series of tests in
the mini-APA test rig (located at the PTC), to determine if there s any significant
difference In blend time and mixing effectiveness for slurries using mMST in place of the
baseline MST. Features of the proposed mini-APA test and lts planned operation are
as follows. '

o Two different mMST/sludge simulant slurries will be evaluated — one at the same
(100%) concentration as the baseline MST that was used in the previous testing,
and one at 50% of the baseline concentration.

o Each of the two mMST slurries will be evaluated in duplicate runs of four tests —
two tests at a high tank level, and two at a low tank level — with minor variations
in alr pressure and vacuum settings. The slurry will be allowed to settle for at
least 23 hours between tests.

o The parameters for each proposed test match those used in a previous test with
baseline MST, so that a direct comparison of the blend times (time required to
achieve ‘uniform’ mixing In the tank) for the different slurries can be made.

o The 100% mMST slurry will also be subjected to an extended (30-day) settling
test, to allow comparison to a similar test performed on the baseline MST slurry.

The results from the mMST APA testing will be compared with those from the previous

testing with baseline MST to determine If there are any potential adverse impacts on
tank mixing In the SWPF from converting to the mMST.
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4.4 Settled Density Testing

Previous lab scale testing was conducted to provide input to the calculations on the
bounding value of settled MST density, and the corresponding potential concentrations
of fissile material in SWPF tanks, for the Nuclear Criticality Safety Evaluation (NCSE).
A centrifuge was used to “pack” the MST samples, which was judged to provide
bounding conditions for the gravity settling found in the SWPF Alpha Strike Process
(ASP) tanks. The previous testing evaluated the settled density of both a bulk MST
solutlon, and a solution with an equivalent solids concentration that only contained the
finer MST particles (< 10 micron). No significant difference was observed in the settled
density results for the two solutions (bulk versus fines).

The proposed mMST settled density testing will be simllar in scope to the previous
testing, except that only the bulk solutions will be evaluated, due to the minimal
difference noted between the settled bulk and fines solutions in the previous tests.

Three test solutions will be prepared: 1) baseline MST at the same solids concentration
used In the previous tests; 2) mMST at the same solids concentration as solution 1;

and 3) mMST at 50% of the solids concentration used in solutions 1 and 2. Triplicate
samples of these solutions will be centrifuged under the same conditions used in the
previous tests to allow a comparative analysls of the ‘bounding’ settled density of the
three solutions. Triplicate allquots of each solution will also be poured into settling
cones and allowed to settle by gravity for 3 months, to provide a comparative analysis of
gravity settling versus the 'bounding’ condition (centrifugation). The results from the test
will then be used by the SWPF Nuclear Safety group to determine if there are any
potentlal adverse iImpacts on the safety basls from converting to mMST in the ASP.

50 Summary/ Deliverables

Test reports will be Issued for each of the four tests described above, with conclusions
about whether the conversion from MST to mMST will have any adverse impact on the
current SWPF design, safety basls, or operating scheme.

A summary letter report, containing an overall assessment of the test results and a

risk/benefit analysls of the potential conversion to mMST in the SWPF, wili then be
prepared and submitted to DOE.
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SWPF CLIN 9 Cumulative

DOE Directed Changes at 7% Incentive-Based Fee
(80/20 Fee Adjustment Formula)
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