Hanford Federal Facility Agreement and Consent Order
(Tri-Party Agreement)

Purlic "omm 1t F riod
October 11 thru November 10, 2004

U. O, LJCPILUITICIIL U1 CNELRY .
U.S. Environmental Protection Agency \
Washington State Department of Ecology





















D(

TRADEMARK DISCLAIMER

Reference herein to any specific commercial produ., i1 ocess,
or service by trade name, trademark, manufacturer, or
otherwise, does not necess:  constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or
subcontractors.

This report has been reproduced from the best available copy.
Available in paper copy.

Printed in the United States of America

1-C_
on 1







DOE/RL-2004-05, Rev. 1
Re-Issue

Based on the comparative analysis, the engineering evaluation/cost analysis recommends Alternative
Four, Slab-on-Grade. Section 4.5 outlines the details of this alternative and Section 6.0 describes the
basis for the recommendation.
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Unit remediation as described in the 200 Areas Remedial Investigation/Feasibility Study Implementation
Plan - Environmental Restoration Program (DOE/RL-98-28).

1 addition to the removal action of this EE/CA, there are another three CERCLA removal actions being
considered for the PFP Facility. Two structures within PFP, the 232-Z Facility and the 241-Z-361 Tank,
are being evaluated under two separate CERCLA removal actions, Engineering Evaluation/Cost Analysis
for the Removal of the Contaminated Waste Recovery Process Facility, Building 232-Z
(0 E/RL-2003-29) and Tank 241-Z-361 Engineering Evaluation/Cost Analysis (DOE/RL-2003-52)
respectively. Remediation of the sub-grade portions of PFP will be addressed in a subsequent non-time
critical removal action. Along with the removal actions, waste sites associated with PFP operations, such

ponds, cribs, and trenches, identified in Operable Units 200-CW-5, 200-LW-2, 200-MW-1, 200-PW-1,
and 200-PW-6, will be dispositioned when the remedial actions have been identified for these waste sites.
Finally, two Resource Conservation and Recovery Act (RCRA) of 1976 treatment, storage, and/or
disposal (TSD) units, the 241-Z Treatment and Storage Tanks and the Plutonium Finishing Plant
Treatment Unit, will be undergoing closure.

1gener: thes e of the EE/CA includes PFP structures, items, components, etc. that are accessible
without excavation. Some of these items (for example caissons and fire risers) may be deferred to follow
on remedial activities.

Uncontaminated structures, which are being removed under existing DOE authority, do not require
evaluation under this EE/CA and, therefore, are not included as part of the scope of this document. Each
structure within the EE/CA's scope, such as those listed in Table 1-1, is potentially contaminated.

There are a large number of facilities on the Hanford Site. Many of the facilities are administrative and/or
small ir  ture, witk ttle or no cont:  nation present within. Many facilities are associated with a larger
‘facility and may be addressed as part of that larger facility. In such cases, facility complexes :typically
identified as a single facility for the purpose of implementing the decommissioning process. This
approach is consistent with the overall facility decommissioning plan for Hanford. For the PFP
above-grade structures removal action, if a structure listed in Table 1-1 is later determined to be
uncontaminated, that structure will be deleted from the o; \ing scope of the removal action and be
removed under existing DOE authority. Some slightly contaminated structures listed in Table 1-1 have
been scheduled r demolition under e:  ting DOE authority.  aese ongoing demolition activities of
slightly contaminated structures are similar to those that will take place in support of this EE/CA's
slab-on-grade alternative, entombment alternative, and collapse and cover alternative. If any of the listed
alternatives is selected as the preferred removal action alternative, then the ongoing demolition activities
will be incorporated as appropriate into the preferred alternative activities/disposal pathways (e.g., rubble
from slightly contaminated demolished structures will be disposed of with other removal action rubble to
an appropriate disposal site) and closed out as part of the removal action.

If other structures at PFP are identified during deactivation activities that are sufficiently similar to the
structures addressed by this EE/CA (i.e., contaminated with hazardous substances that present a threat of
release), this EE/CA will be modified to address dispositioning for those structures.
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potential dose to site| onnel and the public from a possible release. Scenarios from the most recent
safety analysis v used to provide a qualitative analysis of the risk from the structures.

te that there is a potential for a release to the environment due to structural failure brought
ake, wind, storms, etc., as well as ongoing exposure tc € personnel. The safety analysis
tures documents various accident scenarios. The safety analysis did not evaluate potential
eptors in the vicinity of the PFP above-grade structures. However, any inventory released

¢ event would contaminate surrounding soils. Although the ecological studies indicate there
irs in the immediate vicinity of the structures, a collapse could result in aerial dispersion of
reaching receptors beyond the PFP fence line. In addition, although a remote possibility, a
s potentially could provide a pathway for migration to groundwater. Any release to soils

: remediation to prevent future environmental exposure.

substances resulting in an increase of radiation, inhalati.  and

ential forarel € of hazard«
m-time-critical removal

i ris] ociated with the structures contamination justify a CERCLA
action.
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3.0 REMOVAL ACTION OBJECTIVES

The primary purpose of this EE/CA is to analyze the removal action alternatives to address the risks
within the PFP Facility and to determine the most appropriate removal alternative(s). Removal actions
will be performed in a manner protective of human health and the environment. The principal threats to

be addressed are the residual radioactive hazardous substances and hazardous chemicals associated with
PFP.

Based on the potential hazards identified in Chapter 2.0, Sections 2.3 and 2.4, the specific removal action
objectives are as follows:

¢ Objective Number One - Reduce the inventory of hazardous substances contained within the PFP
Facility

e Objective Number Two - Reduce or eliminate the potential for exposure to hazardous substances
above levels at are a danger to personnel, public, and/or environment

e Objective Number Three - Reduce :liminate the potential for a release of hazardous substances

e Objective Number Four - Safely manage (treat and/or dispose) waste streams generated by the
removal action

e Obje ve Number Five - Reduce or eliminate the need for future S&M activities

e Objective Number Six - Facilitate and not preclude future remediation at the PFP Facility, including
remediation of sub-grade portions of the PFP Facility and sub-grade waste sites.

3-1
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4.0 DISCUSSION OF ALTERNATIVES

The removal action alternative for the PFP above-grade structures must be protective of human health and
the environment. The following six removal action alternatives were identified for consideration:

Alternative One: No Action

Alternative Two: Surveillance and Maintenance
Alternative Three: Deactivation/Stabilization
Alternative Four: Slab-on-Grade

Altemnative Five: Entombment

Alternative Six: Collapse and Cover.

Table 4-1 identifies alternatives considered for each of the PFP above-grade structures within the scope of
this EE/C

4.1 POS! 31 DISPOSAL PATHS FOR THE ALTERNATIVES

With the exception of the No Action alternative, each of the alternatives would result in generation of
waste. The majority of the contaminated debris likely would be designated as LLW; however, quantities
of mixed waste, dangerous waste, and/or TRU waste could be generated. Waste management ARARs are
discussed in Chapter 5.0, Section 5.1.2.

Waste generation by removal activities for Alternatives Two through Six would require disposal at an
appropriate disposal facility. Waste management would be a common element among these alternatives.

Most of the contaminated waste generated during implementation of these alternatives could be disposed
at either ERDF or the Low-Level Waste Burial Grounds (LLBG), both are located in the 200 Areas.
ERDF is an engineered facility that provides a high degree of protection to human health and the
environment. The EI 7 and the LLBG disposal options technically are similar in that these both involve
lar disposal of waste. However, because ERDF is an engineered land disposal facility, ERDF will be
chosen whenever a waste stream could go to either LLBG or ERDF.

Construction and operation of ERDF was authorized using a CERCLA record of decision (ROD),
Environmental Restoration Disposal Facility Record of Decision (EPA et al, as amended), and
explanat  of significant differences (ESD), U.S. Department of Energy Hanford Environmental
Restoration Disposal Facility, Hanford Site, Benton County, Washington, Explanation of Significant
Diffe  ces(ESD, ‘PAetal.1996). ERDF is an engineered structure designed to meet RCRA minimum
‘hnological r  tirements for landfills, including standards for a double liner, a leachate collection
system, leak detection, and final cover. The ESD (EPA et al. 1996) modified the ERDF ROD (EPA et al,,
as amended) to clarify the eligibility of waste generated during cleanup on the Hanford Site. Per the ESD,
ERDF is eligible for disposal of any LLW, mixed waste, and hazardous/dangerous waste generated as a
result of CERCLA or RCRA cleanup actions (e.g., D&D waste, RCRA past-practice waste, and
investigation-derived waste), provided that the waste meets ERDF waste acceptance criteria and that
appropriate CERCLA decision documents are in place.

The waste generated during the selected CERCLA removal action for the PFP aboveground structures
would fall within the definition of waste eligible for disposal at ERDF as established in the ERDF ROD
and subsequent ESD and ROD amendments. Waste might require treatment to meet ERDF waste
acceptance criteria. The type of treatment and the location of treatment would be determined on a
case-by-case basis. Solidification, encapsulation, neutralization, and size reduction/compaction might be
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e Decontaminate, fix contamination, and isolate systems as needed
e Remove above-grade and, as needed, basement, tunnel, vault, etc., equipment
¢ Demolish above-grade structures to grade

o Cutoffequip 'ntpenetrating the structures slab, as needed, and seal penetrations to prevent
intrusion or leakage

¢ Dispose of the various waste forms generated during these operations
Stabilize the area

e Install a cover as needed

e Conduct periodic S&M.

Plutonium holdup disposition activities would be completed. Significantly less than 1 kg of residual
contamination would remain after completion of the slab-on-grade activities. The remaining residual
contamination would be trapped in the building foundation slabs and sub-grade structures (including
buried piping and ductwork).

Nonradiological hazardous substances would be removed. These would include ACM, chemical feed
tanks and piping, equipment oils, mercury, control panels, and potentially materials/liquids in the floor

d ns. Radiological hazardous substances removal would include removal of process hoods and piping.
Equipment, vessels, and piping systems might need to be isolated and severed to facilitate removal and/or
disposal. Remote handling equipment might be used to facilitate removal of equipment and piping.
While concerns for operational methods and technology used would be encountered and re:  ved during
removal actions, no major issues exist that might compromise this alternative. No sub-grade (e.g., buried

structures, buried pipelines, soil, groundwater, or unplanned releases) source terms would be removed or
treated.

In general, piping and vessels would be removed from a structure, either before or as part of that structure
demolition. Piping entering or exiting a structure below-grade would be plugged or grouted to prevent
potential pathways to the environment.

Demolition would use heavy equipment (e.g., excavator with various attachments) to demolish the
structures. Other industry standard practices for demolition also could be used (e.g., mechanical saws,
cutting torches). Each PFP above-grade structure would be demolished until only the slab and foundation
remain¢e  In addition, miscellaneous debris in the surrounding area, like fencing, telephone poles, etc.,
will be removed and disposed of during demolition. For structures with basements, tunnels, vaults, etc.,
the below-grade walls would be left standing as well as the below-grade slab and foundation. These

rer n  surface portions of a structure are referred to in this document collectively as the structure's
'slab’.

Exposed areas such as the 234-5Z tunnels or 241-Z vaults that exist below-grade would be filled and
covered with grout, gravel, or other suitable material to grade level to prevent water accumulation. Each
PFP above-grade structure footprint would be stabilized to prevent migration of any residual
contamination to the environment if needed. This migration prevention could include adding a cover to
the slab to prevent run-on/run-off.
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Over time contaminants could still pose a risk through a potential groundwater transport exposure
pathway. Further soil or waste site remediation would be conducted in coordination with future remedial
actions as descri | in Section 1.3.

The major risk associated with this alternative is personnel safety during the hazardous substance removal

and decontamination and the industrial aspects of a structures D&D. These risks are related to the

pote 1l release of contamination, and the hazards associated with the demolition activities.

4.5.1 Cost Estimates for Alternative Four: Slab-on-Grade

The cost estimates for Alternative Four were prepared by in-house project managers and are shown in
ible 4-2. Costs are presented in terms of total nondiscounted costs or constant dollars. Since funding

will not be set aside initially, no present-worth analysis is warranted.

The costs for Alternative Four are greater than the costs for Alternatives Five and Alternative Six, but less

than the costs for Alternatives Two and Alternative Three, S&M and Deactivation/Stabilization

respectively.

4.6 ALTERNATIVE FIVE: ENTOMBMENT

Alternative Five would allow for applicable PFP above-grade structures (for structures identified for this

alternative, see Table 4-1) to be cleaned out sufficiently for individual structures to be designated as LLW

units. The structures would be entombed in concrete or other appropriate material. Partial entombment

would result in filling select above-grade structures and removing others. Total ent: nt would fill

and encase applicable above-grade structures. In each instance, applicable basement, tunnel, vault, etc.,

structures would be filled. Applicable buried radioactive pipes and ducts would be plugged or grouted to

prevent potentia  athways to the environment.

Alternative Five would consist of the following primary elements:

e Remove the substantial nonradiological and radiological hazardous substances from within the
above-grade structures including associated below-grade basements, tunnels, vaults, etc.

¢ Decontaminate, fix contamination, and isolate systems as needed
e Remove selected gloveboxes and equipment as needed
¢ Dispose of the various waste forms generated during operations

e Fill applicable basement, tunnel, vaults, etc. portions of the structures with concrete or other
appropriate material

¢ Fill and encase applicable above-grade structures or fill select above-grade structures and remove
remaining applicable above-grade structures that are not entombed

o Install a cover if needed

e Conduct periodic S&M.

4-7
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Plutonium holdup disposition activities would be completed before entombment activities are initiated
and would leave approximately 4 kg of residual contamination in each building with an estimated total of
approximately 6 kg of holdup remaining in the entire PFP Complex.

Disposition would be via entombment in concrete or other appropriate material. In general, this would
involve pouring a concrete retaining wall around a structure. This wall would act as the concrete form.
Concrete woulc  : pumped into and around the structure. Before starting the pouring of concrete into the
structure, gloveboxes, ducts, and voids would be filled with lightweight concrete or an equivalent. For
areas of known or suspected sub-grade soil contamination, the top of the entombment could be sloped to
direct run off away from contaminated areas. No sub-grade (e.g., buried structures, buried pipelines, soil,
groundwater, or unplanned releases) source terms would be removed or treated.

The end product would be a tall block of concrete, up to 70 feet in some cases, entombing a structure.

A alant would be applied to the concrete. Miscellaneous debris in the surrounding area, like fencing,
telephone poles, fire risers, etc., will be removed and disposed of during entombment. The top would be
sloped to promote run-off. An additional cover could be added to increase the integrity of the concrete
surface from weathering. Partial entombment also could result in some applicable above-grade structures
being removed. For the above-grade structures that are not being entombed, the removal action for this
alternative will be 'slab-on-grade' (as described for Alternative Four).

4.6.1 Cost Estimate for Alternative Five: Entombment

The cost estimates for Alternative Five were prepared by in-house project managers and are shown in
Table 4-2. Costs are presented in terms of total nondiscounted costs or constant dollars. Since funding
will not be set aside initially, no present-worth analysis is warranted.

The costs for Alternative Five are less than other alternatives. However, costs for this alternative exclude
any assoclated waste disposal costs should future disposition of the entombed structures occur.

4.7 ALTERNATIVE SIX: COLLAPSE AND COVER

The goal of this alternative is to minimize the quantity of waste and construction debris that would be
removed from the PFP Facility. This alternative would result in the applicable PFP above-grade (for
structures identified for this alternative, see Table 4-1) structures having been cleaned up to meet LLW
standards, and structurally collapsed in-place to reduce the height of the final skyline. Parts of the
structures and debris that meet LLW or free-release standards would remain within the engineered cover
that would be built over each collapsed structure. A void fill would be introduced to prevent subsidence,
but necessarily would not be relied on as a fixative to hold residual contamination in place. The
engineered covers would be designed to prevent water infiltration and dispersion of surface contamination
by wind. No sub-grade source terms would be removed or treated. Again, miscellaneous debris in the
surrounding area, like fencing, telephone poles, fire risers, etc., will be removed and disposed of during
cover placement. Applicable buried radioactive pipes and ducts would be plugged or grouted to prevent
potential pathways to the environment,

Alternative Six consists of the following primary elements:
e Remove the substantial nonradiological and radiological hazardous substances from within the

above-grade structures including associated below-grade basements, tunnels, vaults, etc.

4-8
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e Decontaminate, fix contamination, and isolate systems as needed

e Remove gloveboxes and equipment as needed

e Dispose of* te generated during these operations

e Fill basement, tunnel, vaults, etc. portions of the structures with concrete or other appropriate material
e Collapse structures in place to rubble

¢ Fill void with concrete or other appropriate material

e Install a cover

e Condi Deriodic S&M.

The cover could include one of the following types to provide protection due to the potential migration of
contamination:

e Asphalt cover

e Contamination control cover (i.e., a highly weather resistant contamination barrier ensuring
confinement of residual contamination and serving as an interim protective measure; not intended for
final site closure nor to meet requirements of a RCRA cap)

RCRA-equivalent cover.

Plutonium holdup disposition activities would be completed. After deactivation is complete and before
collapse and cover activities are initiated, approximately 3 kg of residual contamination could remain in
buildine with an estimated total of approximately 4 kg of residual contamination in the entire
PFP Compl ir the above-grade structures that are not undergoing collapse and cover, the removal

action for this alternative will be 'slab-on-grade' (as described for Alternative Four).

4.7.1 Cost Estimate for Alternative Six: Collapse and Cover

The Alternative Six cost estimates were repared by in-house project managers and are shown in
Table 4-2. Costs are presented in terms ot total nondiscounted costs or constant dollars. Since funding
will not be set aside initially, no present-worth analysis is warranted.

The costs for Alternative Six are greater than Alternative Five, Entombment, but less than other
alternatives. However, costs for this alternative exclude any associated waste disposal costs should future
disposition of the collapsed structures occur.
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