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U.S. Department of Energy, Office of River Protection
River Protection Project — Waste Treatment and Immobilization Plant Project
Semi-Annual Compliance Report
Per Hanford Federal Facility Agreement and Consent Order Milestone M-62-01

0 1 RODUCTION

As required by the Hanford Federal Facility Agreement and Consent Order (HFFACO)
(Ecology et al. 1989) Milestone M-62-01, this Semi-Annual Project Compliance Report
(M-62-01P) reflects the status of the U.S. Department of Energy (DOE), Office of River
Protection (ORP) Waste Treatment and Immobilization Plant (WTP) Project for the period from
July 1, through December 31, 2007. As detailed in M-62-01, this report documents ORP’s
compliance with the HFFACO Milestone M-62-00 series requirements; updates WTP Project
progress, activities, and issues relative to those milestones; and identifies activities expected in
the near future.

Hanford Site Background: Hanford tank waste consists of approximately 190 million curies
contained in 53 million gallons of mixed hazardous waste stored in underground storage tanks at
the nford Site in Richland, Washington. This tank waste will be remediated through treatment
and immobilization to protect the environment and meet regulatory requirements. DOE
determined through the “Record of Decision for the Tank Waste Remediation System, Hanford
Site, Richland, WA” (62 FR 8693) that the preferred alternative to remediate the Hanford tank
waste 1s to:

e Pretreat the waste to prepare it for processing and vitrification;
e Immobilize the low-activity waste for onsite disposal; and
e Immobilize the high-level waste for ultimate disposal in the national repository.

WTP Complex Description: The River Protection Project (RPP) WTP complex is being
desigi |, constructed, and commissioned for DOE by Bechtel National, Inc. (BNI) at the
Hanford Site under DOE Contract No. DE-AC27-01RV14136.! The WTP will be designed,
constructed, and permitted to treat and immobilize mixed hazardous waste to support the RPP
mission.

The W1 complex will receive waste in batches from Hanford’s double-shell tank system,
operated by the Tank Farm Contractor (CH2M HILL Hanford Group, Inc. [CH2M HILLY)),
through a pipeline system interface. The pretreatment process will separate (or continue to
refine) the waste into low-activity waste and high-level waste fractions for vitrification.

The vi fication process will combine pretreated tank waste with glass-forming materials and
melt the mixture into a liquid that is poured into stainless steel containers, where the hot glass
cools and hardens. Each container will then be sealed in preparation for storage and permanent
disposal.  1e dangerous waste and radioactive constituents will be immobilized in this durable
glass matrix through the WTP process. The immobilized low-activity containerized glass waste

! Contract No. DE-AC27-01RV 14136 between the U.S. Department of Energy and Bechtel National, Inc.,
dated December 11, 2000.
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will be disposed on site and the immobilized high-level containerized glass waste will be
disposed at the national repository.

1e WTP complex waste-processing facilities include the waste-separating Pretreatment (PT)
Facility, the glass-making High-Level Waste (HLW) Vitrification Facility, and the glass-making
Low-Activity Waste (LAW) Vitrification Facility. These process facilities are supported by the
WTP complex Analytical Laboratory (LLAB) for process testing and the WTP Balance of
Facilities (BOF) for infrastructure services.

This compliance report reviews each of the WTP Project functional areas, and the overall
project. Financial data is through December 2007, unless otherwise noted. WTP Project status
is also provided monthly through the Project Manager’s Meeting and the Quarterly Milestone
Review Mt  ing reports.
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2.0  WTP PROJECT ACCOMPLISHMENTS AND ISSUES
2.1 Progress to Date

2.1.1 ORP - Project Management

Safety  ord: Improving the safety culture at the WTP Project has been a team effort among
DOE, BNI, Washington Group International (BNI’s main subcontractor), the building trades,
union leadership, and manual and non-manual employees. This effort has resulted in the WTP
Project reaching two significant safety milestones as of December 5, 2007:

1. Two Million Safe Construction job hours for the Construction and Marshalling Yard
workforce (non-manuals, manuals, and subcontractors).

2. Five Million Safe job hours without a day away from work incident project-wide
(including satellite offices in Oakland, California, and Frederick, Maryland). The |
safety incident that resulted in an employee missing a day of work occurred on
December 14, 2006.

1 addition, the WTP Project achieved 11 consecutive months without a days away from work
(DAFW) injury through November 2007. The calendar year (CY) 2007 cumulative recordable
Injury case rate through November was 1.52, compared to a rate of 1.72 for the same period in
2006. Although overall rates have improved, the recordable rates were uncharacteristically high
in September and October 2007, which is when the Project resumed full construction. There
were 14 incidents, 12 of which were related to routine physical activities. See Section 2.2.7 for
additional information on how ORP and BNI continue to work together to reinforce and improve
the WTP safety culture among its workforce.

From project inception through the end of November 2007, WTP employees have worked in
excess of 35mi on hours with only 234 Occupational Safety and Health Administration
(OSHA) recordable injuries. Thus, the cumulative OSHA recordable injury rate for the entire
project is 1.3 injuries per 200,000 hours worked. By comparison, the OSHA recordable rate is
5.6 injuries for the construction industry nation-wide (by the Bureau of Labor and  dustry as of
December 2005), and 2.2 injuries for DOE construction contractors.

2.1.2 WTP Complex Design and Construction

P1 :ct Overview: Design for the WTP Project is 74% complete and construction is 32%
complete (based on hours). An average of 862 personnel (545 craft and 317 non-manual staff)
was working on site, down from a peak of about 2,050 personnel in March 2005.

Design, procurement, and construction activities continue at the LAW Facility, BOF, and LAB
(LBL). Design, limited procurement, and site maintenance are continuing at the PT and HLW
Facilities. Construction on PT and HLW Facilities resumed following the Secretary of Energy
certification to the Congressional Defense Committees that the Secretary had approved the final
seismic and ground motion criteria based on Pacific Northwest National Laboratory’s (PNNL)
evaluation of the seismic response spectra from the Seismic Boreholes Project (SBP). Upon
certification, the WTP Project Contracting Officer formally directed that the approved seismic
criteria be used for the final design of the PT and HLW Facilities. BNI conducted and DOE
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Pretreatment Facility: ORP received Secretarial certification of the final seismic ground
motion criteria was received on August 10, 2007. This certification allowed construction at the
PT Facility to resume following a complete readiness review to ensure work could be resumed
safely and efficiently. The PT readiness review was completed successfully the first week of

)e.  1ber 2007. The first construction activities started in December with the erection of
structural steel on the south side of the building and placement of concrete in a wall below the
56’ elevation.

While construction was suspended, the project has been busy resolving issues raised by EFRT.
ne most technically challenging activity is the waste leaching and ultrafiltration processes to be
perform inthe T Facility. In order to test these processes, a scale-test facility is being
designed an fabricated. This facility, the Pretreatment Engineering Platform (PEP), formerly
called the Engineering Scale Pretreatment System, will test a variety of conditions to ensure 1l
facility can effectively process the range of waste streams that the WTP will receive from the
Tank rms. The platform is being designed and fabricated in a number of modules referred to
as skids. The subcontractor is located in Carlsbad, New Mexico. These skids will be trucked
to  ‘hland, Washington, where they will be asseml! :d into a completed test facility. Good
progress was made earlier in the design and fabrication processes; however, technical difficulties
and a shortage of 1alified welders has slowed progress on the PEP. The delivery of the skids is
expected to be complete in April 2008 rather tI | in January as originally planned.

In response to EFRT recommendations, BNI is evaluating the issues of line plugging and mixing
in the various systems within the PT Facility. In doing so, BNI re-evaluated the capabilities of
the plant as designed and found that between 1% and 3% of the waste could cause mixing or line
plugging difficulties. Modification to the facility to accommodate these larger particles may
prove to be more difficult and costly than establishing waste acceptance criteria that will exclude
these particles from the plant. The integration team (BNI, CH2M HILL, and DOE) for the
Interface Control Document for Waste Feed (ICD-19) completed a draft engineering study that
provides alternative ways of dealing with this issue. This team is on track to develop the
engineering study results and brief a joint management team in early 2008.

Other technical issues being resolved relative to the PT Facility include pulse jet mixer (PJM)
overblow, vessel mixing, vessel erosion, hydrogen in piping and ancillary vessels (HPAV),
capacity modifications, and the revised ground motion seismic issue. BNI has determined that
there is a possibility that more than one PYM could overblow simultaneously; this is referred to
as a multiple overblow (MOB). In order to validate the current design criteria, tests using two
PJM arrays and simulants have been designed. These tests are complete and the raw data have
been provided to a subcontractor to convert the information into hydrodynamic loads for the
vessels designer to ensure that the vessel internals are properly sized to resist these forces.
With the exception of cooling jackets, PJM cones, and vessel nozzles installation, vessel
fabrication has been on hold pending resolution of technical and permitting issues surrounding
safety margins for erosion. Preparation and approval of the erosion test specification and plan
have been the major activities associated with testing to determine the adequacy of the vessels to
withstand e erosive effects of the waste during their design ‘etime. BNI completed the test
specification, which was reviewed and commented upon by DOE and the Washington State
Department of Ecology (Ecology). The testing subcontractor has prepared a draft testing plan,
which is being review« by BNI, DOE, and Ecology. The subcontractor is also procuring
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components for the simulant that will be used in the upcoming tests and a specification for hard-
faced test coupons is being prepared by B?

DOE has directed BNI to proceed with a number of facility modifications to increase the WTP
capacity. The major changes involved increasing the size of the ultrafilters, modifying process
+sels to allow leaching to be initiated earlier in the process and at a higher temperature, and
increasing the capacity of the cesium ion exchange columns. BNI continues to re-assess the
design and the changes that will be necessary to accommodate these capacity modifications.

Civil/Structural Engineering continued work on the design of the concrete walls and slabs at and
above the 56’ elevation in the building in anticipation of construction resumption. There is
sufficient design completed to put engineering nearly a year ahead of construction activities.
The design of ~ major structural steel members has been completed through the 98’ elevation.

Mechanical Systems is involved in executing the IRPs associated with EFI__ c s. Since
many of the EFRT issues involve the PT Facility, it is critical these issues be resolved quickly so
that PT Engineering can resume activities with confidence in the sound technical basis of their
work.

NI’s assessment program identified recurring problems with the lack of non-destructive
examination (NDE), material test reports (MTR), and configuration management of both
commercial material (CM) and “Q” piping spools to be installed in black cells at the WTP.

Over 95% of the piping spools (prefabricated piping segments) in question are for the PT Facility
(the remainder belongs to HLW). These issues require the inspection of approximately 17,000
piping spoc« : before the pipe spools can be cleared for installation in the black cells. BNI
completed a root cause analysis, and concluded there were two root causes for this problem:

e The Project did not establish processes to ensure that the supplier understood and would
implement enhanced requirements for black cell piping.

The Project did not have an adequate process to recognize the importance, significance,
and consequences of previously identified issues.

PT Facility procurement activities have remained at a low level but the filter cave shield doors
were delivered to the site in December. With the delivery of these doors, all the major shielding
doors for the PT Facility are now on site. The filter cave bridge crane fabrication was completed
and factory acceptance testing of the crane will be accomplished during the first quarter of

CY 2008.

I v-Activity Waste Vitrification Facility: Construction of the LAW Facility structures is
progressing. Basemat placement and structural steel erection is complete for both the annex
and the container import bay. All export bay concrete placements have been completed.

All structural concrete placements are complete but miscellaneous concrete placements will
continue.

Construction crews continue to install permanent lighting on the -21” elevation; conduit, piping,
and hanger on the -21°, 3°, and 28’ elevations; cable tray at the 28’ and 48’ elevations;
ventilation ducting and insulation at the -21° and 48’ elevations; ventilation ducting, insulation,
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cable tray, crane rail clips, and workshop cranes on the 48’ elevation; and lightning protection
components at the 68’ elevation. Fireproofing repairs are underway at the -21°, 3°, 28’, and

48’ elevations. Structural steel and decking is being painted on the -21°, 28, and 48’ elevations.
Chilled water pumps and piping are being aligned on the -21° elevation. Container import bay
top mat rebar is being installed. Ducting and hangers are being installed in the south finishing
line. Annex structural steel installation continues on the north side of the LAW Facility.
Container export bay door drives are being installed.

The melter structure fabricator identified a number of surface cracks in the melter « :ctrodes.
The electrodes are large Inconel forgings that extend from outside the melter through the
refractory and into the melt glass pool. The surface cracks were identified in a rough casting, not
the final electrode shape. Final machining of the electrode eliminated or -eatly reduced the
t ace cracks. BNI has requested that the melter structure fabricator ensure there are no cracks
S Iter poolt  'tion zone of the elec There 1s a large temperature gradient in the

ol transiti me (between the int sortions of the refractory to the center of the
melt pool). Weld repair of the electrode is the current approach for repairing cracks. The current
design for one of the melter electrodes calls for welding so  ere is no apparent degradation of
the electrode due to weld repairs.

BNI is walking through the processes necessary for the construction of the melter. There are
thr  structural elements (the shield lid, gas barrier lid, and the wall modules) that must be
assembled within design tolerances to successfully construct the melter. The gas barrier lid is
placed on the wall module, then the shield lid is installed on the wall module. The alignment

to ances between the shield lid and gas barrier lid must be maintained simultaneously with the
wall module and shield lid tolerances. Construction of the melter will be difficult. BNI is
proactively addressing these issues now to understand craft training requirements and if
additional construction aides are required.

Level Waste Vitrification Facility: ORP received Secretarial certification of the final
------—-c ground motion on August 10, 2007. BNI completed the HLW readiness review to
ensure safe construction, and construction resumed at the HLW Facility on August 23, 2007.

Unfinished installation of rebars and conduits was completed and the first concrete slab on-grade
was placed on September 20, 2007, three months ahead of schedule. This marked the first

col ete placement at the LW Facility since 2005. Since then, construction has increased
steadily, with about 85 craft persons currently working at HLW. A third craft team was added to
accelerate placement of slabs and wall from the current baseline. Construction forces have

w¢ ed on rebar, conduit, and embedment installations and placed the second slab on-grade,
annex wall, and mud mats under the slab on-grade on two walls on the southeast side of HLW.
Work on the grounding and conduit is progressing. Crews are also working on the rebar
installation for walls around the melter cell, and planning for installation of multi-commodity
support steel structures at the -21” elevation. In addition, winterization activities have been
completed throughout the facility.

Engineering activities continued support of construction. BNI Engineering updated the seismic
non-conformance reports for the slabs and walls at 0’ to 14’ elevations. Engineering issued
revised drawings, specifications, and/or datasheets for a number of plant systems, including
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laboratory tests. In response, BNI is performing modeling to develop optimum ultrafiltration
system operating approaches, testing tank waste samples using 1€ optimized flowsheet,
developing simulants, and testing the ultrafiltration flowsheet with an int¢  ated engineers
scale system referred to as the Pretreatment Engineering Platform (PEP).

ne PEP is a 1:4.5 scale non-radioactive integrated test of the WTP ultrafiltration system.

ne PEP wi demonstrate the ultrafiltration system, leaching process design, system scale-up,
and improve projections of system capacity. Design and fabrication of the PEP is being
performed in Carlsbad, New Mexico. The PEP will be assembled on 16 skids that will be
shipped to Richland for final assembly in the spring of 2008. Integrated testing with simulant in
the Process Demonstration Laboratory-West Facility will be performed in Richland in late
summer/ early fall 2008.

The following >difications have been made to the ultrafiltration system design to improve the
ultrafilt ion leaching process:

e The caustic leaching process used to remove aluminum from HLW solids and reduce the
quantity of HLW glass produced over the mission has been modified to use additional
caustic to keep aluminum in solution following cooling to 25C and filtration. This will
reduce the risk of aluminum precipi ion in the ion exchange system.

e The leaching process was modified to perform leaching at 100C. This will enhance the
quantity of Boehmite that is removed from HLW solids relative to the earlier flowsheet
design that was limited to approximately 85C.

e The capability to perform caustic leaching in the ultrafiltration feed preparation vessels
was adde  The prior design limited caustic leaching to the ultrafiltration feed vessels.
This capability reduces the duty cycle on the ultrafiltration feed vessels increasing
throughput and stabilizing permeate composition, which will also reduce the risk of
post-filtration precipitation.

e The capability to add reagents and wash solutions in transfer and recirculation lines was
added. This will enhance mixing effectiveness and reduce mixing time.

Testing of tank waste san les is underway. In addition, crews have composited archived tank
farm waste charact¢ :ation samples from the 222-S Laboratory, representing approximately
80% of the waste, and initiated testing. Parametric tests to determine kinetics and testing in a
bench-scale ultrafiltration system with liter size samples are also taking place.

2.2.7 Safety Culture

During the past two quarters, ORP has observed an increase in the rate of OSHA recordable
injuries at the WTP; however, the injury rate resulting in days away or restricted time (DART)
has actually declined. BNI has aggressively pursued the early identification and treatment of
occupational injuries thus decreasing the severity of OSHA recordable injuries.

Due to the increase, the Safety Assurance! inager and Project Director conducted a Project-
wide safety pause on October 1, 2007, to refocus attention on safety and individual responsibility
for wo ing safely at the WTP. Actions derived from the safety pause include assessing
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suggested physical modifications to facilities to reduce hazards, and recommitting to safe
behaviors through updated personal safety plans and active intervention and response to
observed azards and behaviors. Safety Assurance and Office Services have evaluated
suggested facility improvements and are implementing them as appropriate. In November, the
Project experienced comparatively fewer (3) recordable injuries. While these results are
encouraging, WTP management remains focused on safety leadership, communication, and
disciplined execution of existing programs, as well as continued implementation of workforce
initiatives to achieve and sustain improved performance.

Other actions already taken to assist in meeting this goal included:

e A process improvement initiative to apply ergonomics in the workplace to address the
occurrence of soft tissue injuries on the project.

e A revision to the WTP causal analysis pri.  :ss 1 associated guide to establish a uniform
cause coding system and a graded approach for performing causal analysis.

e A campaign to take the leading indicators data from a Safety Education Through
Observation (SETO) Team and provide it to supervision to use in coaching opportunities
with workers.

-

2 WTP construction site workforce continues to work toward the achievement of the
DOE-VPP Star Status. On November 35,2007, e DOE Headquarters review team notified

Intt 1ech, Inc. (subcontractor to BNI) that, based upon their review, they would recommend
Intermech's VPP program :recognized as Star Status. DOE Headquarters is reviewing the

ap] cation and has scheduled a March 2008 review. DOE created its VPP to recognize and
encourage excellence in occupational safety and health protection. DOE VPP consists of three
programs with the Star Program as the core; this program is aimed at truly outstanding protectors
of employee safety and health.

In January 2008, NI will also resume the Safety Leadership Workshop Series for craft
supervision. These workshops are held off-site and outside of normal business hours. Sessions
will address foremen and general foremen leadership skills for implementing safety requirements
in the field as well as how to notice and compensate for error-1 ely conditions and causes.

2.2.8 Quality Issues

Structural Steel Fabricator Sub-tier Supplier Qualification Issue: BNI/ORP concluded the
subcontractor had met minimum NQA-1 requirements for procuring steel for fabrication of
safety-related structural steel members and authorized the subcontractor to ship non-safety
relate structural steel member to the WTP for use at the AB. However, before this fabricator
was allowed to resume fabrication of any additional safety-related structural steel members, the
fabricator was to improve its overall quality program including improving procedures and
recordkeeping to address this and other quality issues. The fabricator has notified BNI that
improvements have been implemented and a BNI fabricator site survey is scheduled for mid
December. Once a successful survey is completed, BNI plans to authorize the fabricator to begin
additional fabrication of safety-related structural steel members. ORP will perform a follow-up
site visit to review the fabricator’s quality program shortly after BNI makes this authorization.
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4.0 BUDGET AND COST STATUS

Status: On December 22, 2006, the new WTP Project performance baseline of $12.263 billion
was approved by the DOE Undersecretary. In April 2007, BNI incorporated a resequencing
effort that accelerated completion of the LBL facilities by one year, and incorporated the impacts
of the recommendations from the EFRT review regarding the processing capacity of the PT
Facility. The sum of these impacts transferred over $575 million of management reserve and
project contingency to the performance measurement baseline. However, as these impacts were
anticipated in the May 2006 EAC through contingency allowances, there is no effect on the total
project cost. Through November 2007, the WTP Project has a cumulative negative schedule
variance of $28.4 million and a positive cost variance of $10.3 million on $3,798 million of
completed work. Most of the positive cost variance is attributed to the amount of work done by
iction fie ¢ tinthe PT and HLW Facilities prior to the work curtailment in January of
It is anticipated that this positi* cost variance will br “'n to erode as construction resumes
2T and HLW and gets into the more difficult-to-construct areas.

Budget: The WTP Project received $690 million of FY 2007 funding divided into separate
control accounts for each of the five main facilities. With the carryover funds of $250 million
from FY 2006, the WTP Project had $940 million of available funding. However, per FY 2007
( 1gressional language, ORP was required to hold back 10% ($69 million) of funding from BNI
pending certification of BNI’s EVMS. The DOE Secretary is expected to certify the BN EVMS
in CY 2008 now that the FY 2008 Congressional budget has been approved. Once certification
occurs, it 1s anticipated that ORP will request and receive back the $69 million. For FY 2008,
ORP again requested in the Congressional Bu :et, and anticipates receiving, $690 million of
nding for the WTP Project.

Costs: The final total WTP Project spend for FY 2007 was $551 million, which includes

ap] >ximately $13 million of technical support costs to ORP. This gives the project about

$320 million of carryover funding. However, with full construction resuming at the PT and
HLW PFacilities in early FY 2008, BNI anticipates spending significantly more in the next few
years. Consequently, the planned carryover funding will mostly be spent over the next couple of
years. In addition, most of the carryover funds have either been committed by BNIto a
subcontract or reserved for BNI termination liability.
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6.0 AREAS OF NON-COMPLIANCE

1. No Dangerous Waste Permit Compliance Schedule Items were due this reporting period.
The status of HFFACO milestones is addressed in Section 7.0.
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