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EXECUTIVE SUMMARY

‘The "Hanford Site Waste Managemeni and Environmental Restoration
Integration Plah” déscribes major actions leading to waste dfsposal and site
rgmedfatioh, The primary purpose of this document is to provide a management
tool for use by executives who need to quickly comprehend the waste management

and environmental restoration programs.

The two programs are divided into seven missions and a general categofy
caf?ed activfty support. The major actions assocfafed with each of the
seven missions are .illustrated in diagrams referred to as activity networks.
Where necessary, there are flowcharts and tabular data. These collective

Tlustrations are supported with a minimum amount of text.

This plan provides only a brfef‘representaifon of schedules and budget
forecasts. It does not discuss pﬁogrammatic concerns such 4s baselines,
change control, and work breakdown structures. While this plan provides no
more than a cﬁrsory view of the regulatory requirements and compliance
activities, it is recognized that progress can only be made wfth‘fu7l
concurrence from the regulatary authorities. Administrative and regulatory
information can be found in other publications that are concerned with more
near-term activities. In this regard, this plan uniquely shows wh.it needs

to be done (in contrast to how, when, and why) with less emphaSis on

administrative and requlatory concerns.
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The principal value of this plan is that it can be used to embark on
more\defafled analyses of certain integrating features. For example, tabular
‘réprésentations are madé to show (1) how technology deve?opment‘can be
Tntegrated among the missions, and (2) how facilities (existing or pfanned)
can be utilized for multfp7é missions. Another value is that it explains
the'bveral? waste disposal and remedial action effort in a manner that s
easily comprehended by thoSe outside the U.S. Department of Energy system
such as federal- and state-agency personhel and congressional committee

members.
The first section of this plan provides a summary overview of the seven

mfésions. It is followed by introductory material and then an overview of

each of the seven missions.
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HANFORD SITE WASTE MANAGEMENT AND ENVIRONMENTA
: RESTORATION INTEGRATION PLAN ‘

1.0 OVERVIEW

This Hanford Site Waste Management And Environmental Restoration v
Integration Plan describes actions leading to the disposal of all.radioactive
and hazardous waste and the remediation of inactive sites and facilities.

The Waste Management and Environmental Restoration Programs have been divided
into missions. ' :

Waste Management consists of five missions: (1) double-shell tank
(DST) wastes; (2} single-shell tank (SST) wastes (surveillance and interim
storage, stabilization, and isolation); (3) encapsulated cesium and strontium;
(4) solid wastes; and (5) liquid r¥fluents. Environmental Restoration con-

"sists of two missions: past |....1ce units (PPU) (including characterization

and assessment of SST wastes) and surplus facilities. For convenience, both
aspects of SST wastes are discusced in one place. A general category of
supporting activities is also included. :

Figure 1-1 shows the major activities for each mission. Figure 1-2 is
a summary activity network emphasizing interactions among these missions.

An extensive technology research, development, demonstration, testing,
and evaluation (RDDT&E) effort is under way. Emphasis is being placed on
research and development, for those missions where there is uncertainty with
the technology to be implemented, and also on demonstration, testing, and
evaluation for those missions where the technology to be implemented is well
developed.

The planning baseline includes the key milestone dates set in the ‘
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
negotiated in 1989 between the U.S. Department of Energy (DOE), the
U.S. Environmental Protection Agency (EPA), and the Washington S*ate
Department of Ecology (Ecology). ‘

1.1 WASTE MANAGEMENT

The quantities shown in Table 1-1 are associated with each of the waste
menagement missions. Although the risk-related radioactivity is shown here,
i1, is known that many of the wastes contain hazardous chemicals and these
wastes will need to be dealt with as mixed waste. Because the hazardous
content is not well defined, only radioactivity is shown.

1-1f -4
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Table 1-1. Waste Management Mission Inventories.

Stored waste Stored wastg Projected
Waste type activity (MCi) inventory (m®)  receipts (m3)
Double-shell tank
“wastes 111 78,000 30,000
Single-shell tank
wastes 1578 139,0008 None
Encapsulated radiocesium 1210 2 None
and radiostrontium 56 ‘ 1 None
Solid transuranic wastes <1 10,000 ‘ 4,000
Solid Tow-level wastes 9.5 ‘ 552,000€ 350,000
Radioactive mixed wastes 0.7 1,800 10,100
Hazardous wastes - Naned Not projected
Liquid effluents 4.4 kCi/yr e

aThis includes 26,800 m3 of interstitial 1iquid contained within the
pores, of the saltcake and sludge.

bIncludes activity resulting from daughters.

CConsidered to be disposed, ‘

Small volumes are accumulated and sent to commercial disposal

facilities.

€33 streams have contaminant discharges: 19 to be corrected by fiscal
year 1995 and 14 thereafter.

The DST wastes from past and ongoing operations are stored_in 28 under-
ground storage tank§, each with a nominal capacities of 3,800 m3 (one million
gallons) or 4,300 m°. The treatment and disposal activities have been
defined and are projected to require 20 yr for completion. Retrieval of
the DST wastes, the pretreatment to meet regulatory requirements at the
244-AR Vault and B Plant, followed by treatment at the Grout Treatment
Facility and the Hanford Waste Vitrification Plant, form the key operations
leading to disposal. Technology associated with these key operations has
progressed to demonstration, testing, and evaluation.

The 244-AR Vault and B Plant are being readied for a pretreatment demon-
stration by October 1993 to separate the waste streams into high-level waste
(HLW), transuranic (TRU) waste, and Tow-level waste (LLW) fractions. The Grout
Treatment Facility, where the LLW and the LLW fraction from pretreatment is
converted into grout, has undergone a full-scale demonstration with nonhazard-
ous LLW and will accept the hazardous LLW streams as they are prepared. The
Hanford Waste Vitrification Plant will {immobilize the HLW fraction in glass.

1-7
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Design is progressing on the Hanford Waste Vitrification Plant in support of
construction startup in July 1991, and hot operations are scheduled for
December 1999, As currently projected,_the disposable quantities will include
1,460 vitrified glass canisters (0.62 m3 each) of HLW for disposal in the

HLw repository, 500 vitrified glass canisters of TRU yaste for shipment to

the Wiste Isolation ¢ilot Plant (WIPP), and 233,000 m® of grouted LLW for
disposal in near-surface vaults.

The SST wastes from past operations are being stored in 149 undergroung
storage tanks ranging in capacity from 210 (55 thousand gallons) to 3,800 m
The wastes are in the form of porous saltcake and sludge conta1n1ng 11qu1d
within the interstices of the solids. The portion of the interstitial Tiquids
that drain into saltwells (i.e., well screens immersed in the solids) will

be transferired to DSTs by September 1995. The corrective actions for the

SST systems, scheduled for completion by fiscal year (FY) 2018, require
additional development and evaluation. For the near-term, characterization
and assessment are being undertaken in compliance with procedures based on

the Resource Conservation and Recovery Act of 1976 (RCRA) (Public Law 94-580,
90 Stat. 2795, 42 USC 6901 et. seq.) regulations. Approximately 15 yr will

be required to complete the asscssment, influenced by a significant RDDT&E
effort and concluding with the issuance of an environmental impact statement
(EIS) and closure plan. Until the RCRA and EIS process yields a definitive
-record of decision (ROD), the plans for the chosen corrective actions are
uncertain, ,

Encapsulated radiocesium (1,349 capsules) and radiostrontium
(597 capsules) are contained in double-walled, metal cylinders that are each
approximately 50 cm in length and 6 cm In diameter. Some capsules were
leased for beneficial uses. The leased capsules are being returned and will
be stored with the others in water basins. The disposal plan involves treat-
ing the encapsulated waste, as necessary, to meet repository waste acceptance
criteria and disposing of the waste in an HLW repository.

The $01id wastes can be divided into four categories: retrievably stored
and newly generated TRU waste; LLW (nonhazardous); mixed LLW, which is both
radioactive and hazardous; and hazardous waste, which is not radiocactive,
Strategies and plans are being developed for these solid waste streams,

The retrievable TRU waste generated before 1985 is stored for future
treatment. Most of the TRU waste generated since 1985 is being certified and
stored until the Waste Isolation Pilot Plant is available to accept Hanford
Site waste; the remainder will require treatment. The LLW (nonhazardous) is
buried, onsite except for small quantities stored for treatment. The mixed
LLW is stored for treatment and/or disposal, although a small amount of high-
activity waste is buried onsite., The hazardous waste (nonradioactive) is
sent to RCRA-permitted commercial disposal facilities. Many of these ongoing
activities will be encompassed in the Hanford Central Waste Complex, which
will include the Waste Receiving and Processing (WRAP) Facility. The
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WRAP facility will provide the treatment requirements adc' ‘essed above.
Operations will be initiated in two modules: September .996 and September
1999, The first module will provide sorting, packaging, inspection, and
certification; the second module will provide treatment processes.

There are 33 contaminated 1iquid effluent streams that are currently
discharged to the soil column. A commitment has been made to discontinue the
use of soil columns to treat and retain suspended or dissolved contaminants
from these 1iquid effluents streams in favor of waste minimization, waste
treatment, and engineered disposal of concentrated wastes. Each of the
effluent streams will undergo a primary treatment step, identified through
a best available technology (BAT), economically achievable evaluation, in
which a secondary waste streim will be produced containing the removed
contaminants. The WRAP will be used to treat these contaminants. To ensure
that the streams meet all discharge requirements, additional treated effluent
disposal systems after the primary treatment step are being evaluated.

A milestone has been established to complete 1iquid effluent treatment
facilities and upgrades for Phase I streams (higher priority based on derived
criteria) by June 1995. A

1.2 ENVIRONMENTAL RESTORATION

The PPUs consist of approximately 1,100 individual units where radio-
active and/or hazardous wastes are located, efther in soils or in surface
or subsurface engineered structures. An extensive effort is under way for
the characterization and assessment of the 78 designated operable units (OU),
a grouping of adjacent or nearby individual units that can or should have
assessments and remedial actions performed together. The 149 SSTs and the
nearby units consist of six OUs. Four OUs have been designated as groundwater
OUs and are associated with four known groundwater contamination plumes.
A strategy has been defined with the intent of completing the study phase
for all OUs by FY 2005 and completing the remedial actions by FY 2018. For
the first OUs that are being addressed, the study phase is being planned for
FY 1991. Remedial actions will be initiated as soon as FY 1993. Character-
ization and assessment is being undertaken in compliance with either RCRA or
the Cemprehensive Environmental Response, Compensation and Liability Act of
1980, (CERCLA) (Public Law 95-510, 94 Stat. 2767, USC 9601 et. seq.). The
process selected for each OU will be sufficiently comprehensive to satisfy
the technical requirements of both statutory authorities and the respective
regulations. Existing technology will be used, if acceptable. New technology
will be introduced as soon as it is available.

Surplus facilities are those structures containing contaminated equip-
ment and structural components for which no future missions are planned. The
decontamination and decommissioning of 22 radioactive facilities and several
nonradioactive facilities is complete. Surveillance and maintenance of more
than 100 radioactively contaminated facilities awaiting decontamination and
decommissioning (D&D) is ongoing. Several more facilities will become surplus
in future years as their missions end. Three major D&D projects are in
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progress: the 183-H solar basins cleanup, the 201-C strontium semiworks
complex, and the 100 Area ancillary facilities. Several smaller projects were
comg]e“ad in FY 1989, The public comment period on the EIS for the D&D of
eight reactors in the 100 Areas was recently completed. The resulting ROD fis
scheduled for {issuance in FY 1991.

1.3 SUPPORTING ACTIViTIES

Supporting activities are those that are common to each of the waste
management missions and may influence or interact with the Environmental
Restoration Program. ruvr the purposes of this document, supporting activities
have been divided into six areas: (1) continuity of operations, (2) National
Environmental Folicy Act (NEPA) actions, (3) corrective activities, (4) waste

minimization, (5) laboratory support, and (6) environmental monitoring and
control.

1.4 TECHNOLOGY DEVELOPMENT

A new approach is being taken in managing technology development and
identifying new technology. The lead responsibility for this new approach
is at the DOE-Headquarters Office of Technology Development. There are two
areas. In the first area, RDDT&E technology initiatives are identified that
will significantly improve the conduct of operations and reduce costs., The
objective of these initiatives is to make needed new or adapted technologies
available within approximately 5 yr as well as to begin initiatives that can
be made avaiiable within 5 yr. A technology is considered available if it
has been independently evaluated in accordance with regulatory agencies for
the specific use and found to be technically able to meet regulations.

The second area, the evaluation of mid- to long-term basic research for
environmental restoration, focuses on new and innovative technologies for
remediation of sites contaminated hy past practices. These technologies are
being conceptualized and may be available in a 5- to 20-yr period.

Additionally, the DOE-HQ Office of Technology Development has the respon-
sibility to plan, implement and coordinate the parts of RDDT&E involving
technology transfer and university participation.

1.5 SUMMARY SCHEDULE AND BUDGET FORECAST

Figure 1-3 provides a summary schedule for waste disposal and site
remediation, emphasizing the milestones in the Tri-Party Agreement. Table 1-2
provides the budget forecast through FY 1996. Budget forecasts beyond this
time period have not been developed. It is reasonable to expect the budget
forecast to change in the outyears, FY 1992 through FY 1996, as the work
effort becomes more clearly defined,
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1991 1992 1993 1994 1995 |1996.2000 | 2001.2005 | 2006-2010 |72011-2016 | 2016.2020

@M-OZ @ M-01 @ M-03
Double-Shell Tank Waste B Plant, 204.AR Vauit, GTF, HWVP )
F---[---[---T--~T-—=q-— MO0
d & b & d
Wasts Traatabllity Studies )
M-05 M. M-08
® M-08 @® ) g M-10 ® M-08 ®
Single-Shell Tank Waste Characterlzation and Assessment Closura ]
\
Enocapsulated Waste Evaluate Disposal Options )
D M18 @ M19 .
Solld Waste (a) Store Treat and Dispose )
T rTTTreTTC M N
A
Alternative to Land Dispnsal
N
@ M-17 N
Liquid Effluents (b) Treat or Eliminale )
M-12 N M-15 M-16
@ ® D
Past Practice Unlts (o) Conduct RI/FS or RF/CM& Remedial/Carrective Action B

g._..:g—-—-g—-——&——-'&*‘-%w

AVFS or RFi/ems Work Plans (minimum of 6/yr.)

Surplus Facllities As Planning and Allocations Allow j
® M-23 ® M-20 A
TSD Units (d) Permitting and Clogpure ‘ ]
@ M-14 ® M-11 X
Laboratories Upgrades as Needed I‘
g""‘"é"""&“”"x" M-24
Groundwater Wells (o) installations )

-

(a) All but a small fraction of the nonhazardous low-level waste is disposed and the high-activity, mixed low-level waste (drag-,
Is stored for offsite commerclal disposal.

(b) Treatment or elimination of phase |l streams will be completed after FY 1995.

(c) This category includes past practice units other than single-shell tank wastes. RI/FS refers to remedial investigation/feasit
measures study In RCRA regulations,

(d) These milestones are associated with permit and closure applications for treatment, storage and disposal (TSD) facllities ir
(e) This milestone speclfles the rate of Installations as 29 in calendar year (CY) 1989 (complete), 30 in CY 1990 and 50 at the en

(f) Most milestones shown here have subsets identitied in the Tri-Party Agreement.
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N i " [

SUNPT
[




Trl-Party Agreement Milestones (f)

M-01
M-02
M-03
M-04
M-05
M-06
M-07
M-08
M-09
M-10
M-11

M-12
M-13
M-14
M-15
M-16
M-17
M-18
M-19
M-20
M-21

M-22
M-23
M-24

M-25
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Figure 1-3. Summary Schedule for Waste
Disposal and Site Remediation,
Emphasizing Tri-Party

Complete 14 grout campalgns and maintain currency thereafter

Initiate B Plant operations for pretreatment

Inltiate Hanford Waste Vitrification Plant operations

Provide annual reports of tank waste treatability studles

Complete Interim stabllization

Develop retrleval technology and complete scale-model testing

Initiate full-scale demonstration of waste retrieval technology

Initiate full-scale tank farm closure demonstration project

Complete closure of all 149 tanks

Complete analyses of at least two complete core samples from each tank
Complete construction and Initiate operations of expanded laboratory hot cells
for high-level radioactive mixed waste

Submit RI/FS or RFI/CMS work plans for 20 operable units

Submit six RI/FS or RFI/CMS process for all operable units

Complete construction and initiate operations of a low-level mixed waste laboratory
Complete the RI/FS or RFI/CMS process for all operable units

Complete the remedial actions for all operable units

Complete treatment facllities/upgrades for afl phase | streams

Initiate operations of module | of the Waste Recelving and Processing Facllity
Initiate operations of module !l of the Waste Recelving and Processing Facility
Submit Part B permit applications or closure plans for all RCRA TSD units
Submit RCRA Interim status compliance assessments for all TSD unlits
(complete April 1989) :

Establish enforceable compliance action schedules (complete December 1989)
Achieve compliance with interim status requirements

Install RCRA groundwater monitoring wells untl! all fand disposal units are
determined to have RCRA compliant monitoring systems

Provide annual reports of studles/efforts that are in progress to identlify
alternatives to land disposal of radioactive mixed wastes

off) are burled In trenches per RCRA Interim status requirements. The hazardous waste

ility study in CERCLA regulations. RFI/CMS refers to RCRA facllity Investigation/corrective

compliance with Washington (State) Administrative Code (WAC) 173-303.

1 of each CY thereafter until requirements are met.

29003027 .4

Agreement Milestones,
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Table 1-2. Budget Forecast Through Fiscal Year 1996.
Category Fiscal year‘(m1111ons of dollars)
19908 1991 1991¢ 1992 1993 1994 1995 1996

Corrective 17.3 22.0 35.2 24.8 13.0 11.2 11.2 11.2
activities

Waste 338.3 499.7 637.9 1048.4 1086.2 1156.1 1063.7 896.2
management ‘

Environmental 84.4 101.8 205.2 226.0 2B81.0 343.4 38l1.6 414.2
restoration

Technology - 30.2 8.9 31.2 192.7 187 .6 162.3 127.0 112.9
development

Total 470.2 632.4 909.5 1491.9 1567.8 1673.0 1583.% 1434.5

acurrent appropriati
bpresident’s budget.

on.

CRequired funding to_meet‘Tr1~Party Agfeement milestones.
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2.0 PURPOSE AND SCOPE

This Hanford Site Waste Management and Environmental Restoration
Integration Plan is an overview of the efforts required to dispose of radio-
ictive waste and hazardous waste and to remediate PPUs and surplus facilities.

Activity networks were selected as the central feature of this document
‘because they provide a comprehensive illustration of each mission and an

hnduring baseline, generally unconstrained by budget and cchedule changes.
The primary purpose of this document is to provide a management tool for
quickly comprehending the waste management and env1ronmenta1 restoration
programs

2.1 THE FEATURES AND LEVELS OF ACTIVITY NETWORKS

" Activity networks feature a 1ogica1 sequence of activities required to

‘complete a complex task, such as the missions addressed in this document.
\Sectnon 1.0 contains level zero networks for each mission, illustrating a
minimum amount of deta11

The missions d1scussed in subsequent sections of this document inciude

~a Level 1 network that expands upon the network shown in Section 1.0. This
‘uxpans1on dissects each level zero activity into two or more Level 1

activities.

A supplement to this document (WHC-EP-0348 SUPP) includes Level 2
networks when that level of detail appeared appropriate. In like manner, a
Level 1 activity is dissected into two or more Level 2 activities. For
four of the missions (encapsulated radiocesium and radiostrontium, liquid
affluents, PPUs, and the D& of surplus facilities) it does not appear
appropriate to expand upon the detail provided in the Level 1 networks.

The activities associated with technoloyy are a prominent feature of
the activity networks. The boxes containing technology activities are coded
by ¢ross-hatching.

It is important to note that technology as discussed in this document
is consistent with the Hanford Site Environmental Restoration and Waste
fanagement Technology Plan (Technology Plan) (WHC 1990). Because there are
no details on budget information in this document, no uttempt is made to
distinguish between those technology activities that are funded by the
recently established technology development budget category, EM 40, and
those that are not.
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2.2 KEY ASSUMPTIONS

The key assumpt1ons used in prepar1ng this document 1nc1ude the

following:

The Waste Management Program will provide facilities for fhe
receipt and/or Jisposal of liquid and solid radioactive, m1xed
and hazardous waste.

The N Reactor will not restart and a new product1on reactor W111
not be constructed at the Hanford Site.

P]utonium-Uranium Extraction (PUREX) Plant operations will cease
in FY 1996 upon completicn ¢f the backlog of irradiated fuel from

- N Reactor, the Shippingport Reactor. and the Fast Flux Test

Facility (FFTF).

The Plutonium Reclamation Facility (PRF) will continue operations
through FY 1998. :

The Plutonium Finishing Plant. (PFP) Remote Mechanical C Line will
continue operations through FY 1994,

The TRU extraction process will be in operation at PFP in FY 1993,

" The 244-AR Vault will be used for the sludge washing and

settle/decant steps for the pretreatment of neutralized current
acid waste. This processing step emerged as a result of studies
in FY 1989 and did not appear in previous assumptions.

B Plant will be used for the pretreatment of certain DST wast: to

~effect separation of HLW and TRU waste for feed to the Hanford

Waste Vitrification Plant (HWVP) and LLW for feed to the Grout
Treatment Facility.

The neutralized current acid waste demonstration run at 244-AR Vault
and B Plant will be started in October 1993. The demonstration
supports the initiation of operations of HWVP in December 1999.

The previously noted HWVP startup was the third quarter of FY 1999.

~Evaluations being undertaken at this writing may result in changes

to the startup dates for the B Plant demonstration process and the

. HWVP operations.

The Grout Treatment Facility will compiete the processing of
14 campaigns by September 1994,

A11 149 SSTs will be interim stabilized and isolated by
September 1996.
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‘e Certified TRU waste will be shipped to WIPP for disposal, but a
date to initiate shipping has not been 1dent1f1ed

e The WRAP Facility will initiate operat1ons in two phases: Module [
in September 1996 and Module II in September 1999.

e The treated effluent disposal facility will initiate operations by
June 1995 using best available technology, economically achievable
to dispose of all Phase I end-of-pipe-treated effluent streams: and
some Phase II effluent streams.

e Ongoing fac111ty comp11ance assessments w111 continue to identify
def1c1enC1es that need to be corrected.

o The Hanford Site schedules are based on receiving the required
Tevel shown in the budget forecast (the cost table is presented in -
Section 1.0).

There are new missions under consideration for the Hanford Site that
could impact Waste Management. A significant impact to long-term operations
(beyond 5 yr) would occur if an extended plutonium production mission and/or
a new tritium miss;gg is deployed. Other missions being considered, such as
the production of Pu, would have a minor or insignificant impact.

2.3 RELATIONSHIP TO THE U.S. DEPARTMENT OF ENERGY-
HEADQUARTERS FIVE-YEAR PLANNING PROCESS

Work at the Hanford Site is divided into seven missions to facilitate
management; thus, the work breakdownh structure is organized by these missions.
The U.S. Department of Energy-Headquarters (DOE-HQ) has divided the work
differently in preparing the Environmental Restoration and Waste Management
Five-Year Plan, (DOE 1990).  Budget categories of Waste Management
Operations, Environmental Restoration, Technology Development, and Corrective
Activities have been established. Corrective Activities are concerned with
the immediate need to bring active and standby facilities into compliance
with applicable regulations. In this document, Corrective Activities are
addressed under Waste Management, Supporting Activities, as none of the
identified Corrective Activities are associated with Environmental
Restoration.

As further authorized by DOE-HQ, the Waste Manac>ment Operations
activities have been categorized into six functional divisions:

Waste minimization

Waste treatment

Waste storage

Waste disposal

Continuity of operations

Applied research and development (R&D).
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These divisions constitute budget and reporting categpriés for DOE-HQ
submissions. This document does not selectively address these divisions.

The Hanford Site input for the annual, 5-yr planning cycle includes the
preparation and submission of activity data sheets (DOE-RL 1989c) followed
by a 5-yr site-specific plan (DOE-RL 1989a) describing the work to be done
and reflecting the budgets and schedules in the activity data sheets.
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3.0 INTEGRATING FEATURES OF THE MISSIONS

3.1 TECHNOLOGY INTEGRATION

This section discusses the technology required to implement waste
disposal and inactive site cleanup at the Hanford Site and the potential
for integrating technology development among the missions. The matrix of
technology issues presented in Table 3-1 illustrates the major areas where
there is potential for integrating technology development among the missions.
The integration of technology development can reduce costs and cleanup sche-
dules by avoiding duplicate efforts. The following sections briefly describe
the major goals and current status of the technology issues presented in
Table 3-1. In addition, the technical issues with the strengest potential
commonality between missions are discussed.

An in-depth analysis of the requirements of each mission for particular
technology areas is required to determine the specific technology development
activities that can be integrated. The requirements to be evaluated should
include: (1) what the technology must do, (2) how well the technology must
perform, and (3) how soon must the technology be available. The information
from the requirements analysis also can be used to determine which technology
being developed by the research, development, demonstration, testing, and
evaluation program will apply at the Hanford Site.

A more detailed discussion of the technology issues at the Hanford
Site can be found in the Hanford Site Environmental Restoration and Waste
Management Technology Plan (WHC 1990). The activity networks presented in
Sections 4.0 through 10.0 of this plan, are useful for determining how the
technology activities fit into the network of activities required by each
mission to complete their objective. In the future, the Technology
Development section of the DOE-HQ Plan may be a useful reference for under-
standing the specific technology needs at the Hanford Site and at other
DOE sites (DOE 1990). ‘ ‘

3.1.1 Characterization

Accurate and statistically representative characterization data are para-
mount to the development of retrieval and treatment processes and technology
necessary to achieve the cleanup goals at the Hanford Site. Inaccurate or
insufficient data can result in the development of inadequate or irrelevant
technology. Current characterization technology is, in general, expensive,
slow, and in some cases incapable of accurately detecting several hazardous
and radioactive constituents at concentration levels specified by state and
federal regulations. New characterization technology or improvements to
existing technology are needed to reduce costs, minimize worker exposure,
accelerate cleanup schedules, and improve compliance with state and federal
regulations.
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The EPA methods for chemical and radiochemical analyses are based on
dilute solutions and, in many cases, need to be modified to meet required
detection 1imits for Hanford Site waste slurries. New and improved
analytical methods are being developed by the DST and SST missions for
dﬁtect1ng sg?cif1c eleme?ts]1n the cg?p11cgt$d Hanford Sitedwasg? mat{1ces.
These sp c_elemen nclyde: no etals, mercury, and radioisotopes
such as ?§$I, ZTéPb, 551Pa. 98Se, and g?-?Ac. The PPU mission {s developing
analytical methods for measuring organic and inorganic toxicants in soil.
Many of these methods will be applicable to the solid waste mission.

In situ analytical techniques have been identified as a viable means for
significantly reducing characterization costs and cleanup schedules. Examples
of in situ techniques that are needed by several missions include real-time
radiological mapping (SST, solid waste, and PPU missions) and TRU detection
and analysis to eliminate unnecessary retrieval and/or processing (DST, SST,
solid waste, and PPU missions).

Nondestructive examination methods for waste containers and internal
components are needed by the DST, SST, capsules, and solid waste missions to
gvaluate the safety of the retrieval technology. Nondestructive assay methods
to classify drums of waste are needed by the solid waste and PPU missions,

New nondestructive assay technology will potentially decrease worker exposure
and also decrease processing costs by identifying drums that can be certified
for disposal without processing.

3.1.2 MWaste Retrieval

Every effort must be made to retrieve wastes in a manner that prevents
the spread of contamination and that minimizes the generation of secondary
waste. Waste forms potentially requiring retrieval include slurries, con-
‘tainerized and uncontainerized solid waste, remote- and contact-handled
TRU sol1d waste, contaminated soil, contaminated groundwater, and saltcake
and sludges from SSTs. The acceptability of existing retrieval techniques fis
questionable for most of the waste forms identified, including (1) drummed
or boxed waste with breached or deteriorated containers, (2) contaminated
soil, (3) remote-handled TRU solid waste in caissons, and (4) saltcake and
sludge from S$STs. Available technology identified to retrieve those wastes
currently relies on industrial techniques that may be inadequate for the
radioactive environments and diverse types of tasks that must be performed,
Current technologies may need to be adapted to the Hanford environment, and
in some cases new technology may need to be developed and made available in
time to comply with schedules imposed by state and federal regulations and
the Tri-Party Agreement.

Mixer pumps are being adopted for retrieving slurries from DSTs. These

pumps are submerged in the waste and create two opposing, high-velocity Jjets
of tank fluid. As the pump(s) rotate, the fluid jets resuspend the settled
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solids, allowing the transfer pump to retrieve the resultant slurry. Mixer
pumps also may have application in the HWVP, where it is crucial to the waste
form qualification efforts to provide a uniform mixture of feed to the

HWVP feed preparation system., With further deve1oBment, mixer pump tech-
nology may be applicable to the solid waste and PPU missions in the area of
subsidence control (grout injection technology).

Mining and excavation technoiogy is needed by the solid waste mission
for retrieving wastes in caissons and trenches; by the SST mission for
ratrieving saltcake and sludge; and by the SST, solid waste, and PPU missions
for retrieving contaminated soil. The applicable retrieval technology must
provide for the containment of waste (e.g., minimize the spread of contam-
ination by the wind or breaches in containers) and decrease worker exposure,
Hydraulic sluicing technology is being studied for retrieving waste from
SSTs and potentially for retrieving contaminated soils.

3.1.3 Processing and Treatment

Processing and treatment (including pretreatment) technologies are
being developed to meet regulatory requirements and to minimize the total
cost of disposal by sorting or separating certain contaminants. Treatment
technologies that do not adequately perform their function(s) could delay
final disposal actions and result in waste forms that do not meet waste
acceptance criteria. Significant cost savings can result if processing and
treatment technologies are developed that significantly reduce the fraction
of the waste requiring the higher cost treatment.

A methodology 1s needed for removing and segregating TRU elements from
many different typas of waste, thereby reducing the volume of TRU waste sent
to WIPP, The DST mission is evaluating a transuranic TRU extraction process,
which might be adapted for SST waste, 1f needed. The solid waste and
PPU missions may need to develop a methodology for removing and segregating
TRU elements from soils,

The mobility of complexed radionuclides in the Hanford Site soils and
sediments is largely unknown. At this time, it is conservatively assumed
that complexed species will be unacceptably mobile. Also, the presence of
organics can significantly impact the effectiveness of the grout disposal
action. Therefore, the organic species may need to be destroyed or
significantly reduced in DST and SST waste as well as in contaminated soil
and groundwater. The DST mission is investigating processes for treating
retrieved waste while the SST mission is evaluating in-tank complexant
destruction. Results from these studies may be useful to the PPU mission
for cleaning up soil and groundwater contaminated with organics.
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3.1.4 Waste Disposal

The primary ?oa1 of waste dispusal technology development is to provide
the most acceptable final waste forms and emplacements to ensure public
safety and environmental protection, If post-disposal monitoring indicates
that the final waste forms do not adequately control release to the environ-
ment, the wastes may need to be exhumed and reprocessed, or additiona)
barriers may need to be applied.

In-place immobilization technology candidates being evaluated by the
SST and PPU missions include grouting and in situ vitrification. Grout
formulations and injection techniques are being investigated for SST waste
and surrounding soil., This technology 1s also needed for retired 1iquid
waste disposal cribs and caissons, which are the responsibility of the
PPU mission. Grout injection technology also may be applicable to subsidence
control, a concern of the solid waste ind PPU missions.

The in situ vitrification technology (a process that fuses contaminated
solids into an immobile glass form) was concelved in 1980 by Pacific Northwest
Laboratory and has been tested extensively at the bench- and pilot-scale on
contaminated soiis at the Hanford Site and other DOE sites. Five large-
scale tests of the in situ vitrification process have also been performed.
This technology is being further investigated for immobilizing soil with large
buried objects (e.g., drums) and for immobilizing SSTs and surrounding soil.

Dome-f111 technology is being tested for the SST waste disposal option
where the tanks are left intact. The void space in the tank must be filled
to minimize the effects of subsidence, which could compromise the effective-
ness of the surface protective barrier. This same technology may have appli-
cation in remediating DST. Dome-fil1 technology also is being investigated
by the PPU mission for subsidence control of cribs, caissons, and industrial
waste packages,

Protective barriers are an essential component in the disposal of wastes
buried or immobilized near the earth’s surface. Protective barriers are being
developed by the SST mission for use in controlling the potential transport
of radionuclides and other contaminants caused by rainwater intrusion, winds,
burrowing animals, and other natural phenomena, as well as for use in pro-
tecting the inadvertent intruder from radiation exposure, Current barrier
and marker system designs use engineered layers of natural materials to
create an integrated structure with redundant protective features. Barrier
technology will also be used by the solid waste and PPU missions.

3.2 TREATMENT, STORAGE, AND DISPOSAL FACILITIES

The existing or planned facilities for the treatment, storage and
disposal of Hanford Site wastes are listed in Table 3-2. The function of
each of these facilities and the planned or potential utilization of these
facilities are also identified.

3-6
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Table 3-2 {1lustrates that existing or planned facilities could be
utilized to implement decisions that are forthcoming. For example, the hot
cells at the Waste Encapsulation and Storage Facility could be modified to
accommodate any treatment that might be necessary to convert the cesium
chloride and strontium fluoride to an acceptable waste form. As another
example, the HWVP cperations could be extended to accommodate the treatment
of encapsulated waste or SST waste.

Table 3-2 does not attempt to address the suitability of a facility for
extended operation. The B Plant, for example, has been determined to be
suitable for pretreatment of DST wastes, scheduled to conclude by FY 2004,
If the pretreatment is extended beyond FY 2004 as a result of forthcoming
dec}s12n3 for other missions, the suitability of B Plant would need to be
evaluated.

3-9) 410
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4.0 DOUBLE-SHELL TANK WASTES

4.1 INTERIM STORAGE AND SURVEILLANCE

Twenty-eight DSTs are in service with a total capacity of 118,400 md as
shown in Table 4-1. There are 78,000 m® of DST waste that have accumulated
as of December 31, 1988 with a total radionuclide content of 111 MCi
(DOE 1989). More wastes are expected, with the primary source coming from
continued PUREX Plant operations.

Table 4-1, Double-Shell Tank Capacities.

Number Capacity (m3)
Tank farm of tanks Each tank Total
241-AN 7 4,300 30,100
241-AP 8 4,300 34,400
241-AW 6 4,300 25,800
241-AY 2 3,800 7,600
241-AZ 2 3,800 7,600
241-8Y 3 4,300 12,900
Total 28 - - 118,400

The neutralized current acid waste from the PUREX Plant is being accum-
ulated and stored in the 241-AZ Tank Farm. The PFP waste is being stored in
one of three waste tanks in the 241-SY Tank Farm. Both the complexant concen-
trate, resulting mostly from the former fractionization processes at B Plant,
and neutralized cladding removal waste from the PUREX Plant are being stored
in 6 select tanks within the tank farms. The remaining DSTs either store
LLW, are used for staging material transfers, or are designated as spares.

Several million Titers of dilute LLW are received annually from operating
facilities throughout the Hanford Site. The streams from the 200 Areas are
transferred by underground piping and collected in the DST system. The
streams from the 100 and 300 Areas are delivered by railcar to the 204-AR
unloading facility and transferred to the DST system. These dilute LLW
streams are received and concentrated in the 242-A Evaporator-Crystallizer.
The concentrated bottoms product from evaporation of DST supernatants and
SST interstitial 1iquors, pumped from SSTs as part of interim stabilization,
are referred to as double-shell slurry. A diluted form of double-shell
slurry 1s referred to as double-shell slurry feed but will not be addressed
separately here,

4-1
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Interim operations concerns the storage and surveillance of neutralized
current acid waste, PFP waste, complexant concentrate, neutralized cladding
‘removal waste, and-evaporating the supernatant from these streams to store
a concentrated slurry in the minimum amount of space possible. Following
interim sterage and surveillance, the concern is for treatment required to
convert the waste to a form that is acceptable for disposal.

4.2 TREATMENT AND DISPOSAL

A flowchart for the treatment and disposal of DST wastes is shown in
Figure 4-1. The neutralized current acid waste and complexant concentrate
have been identified as sources of HLW fractions. The PFP waste and
neutralized cladding removal waste have been identified as sources of TRU
waste. Each of these streams will be pretreated at the 244-AR Vault and/or
B Plant. The potential processes for treating these streams include solid-
liquid sec~ration and sludge washing, ion exchange (such as cesium removal),
TRU extraction selective leaching, and organic destruction.

The 244-AR Vault and B Plant processing will result in a high-level
fraction of relatively low vclume for. feed to the HWVP and a low-level
fraction of relatively large volume for feed to the Grout Treatment Facility.
At the HWVP, the high-level fraction will be treated further by combining
it with glass-forming materials, thereby ‘immobilizing the waste in a glass
matrix and packaging the glass in special canistered co.:tainers for disposal
in an HLW repository. The low-level fraction, including hazardous constit-
uents, will be further treated in the Grout Treatment Facility by mixing
with Portiand cement, fly ash, blast furnace slag, and a selected diluent.
The grout mixture will be disposed of in near-surface grout vaults.

A demonstration campaign in the Grout Treatment Facility was initiated
in August 1988 and completed in July 1989. In this campaign, a nonhazardous
LLW, phosphate-sulfate waste from the decontamination of N Reactor process
systems, was grouted and disposed of in a near-surface grout vault. Following
the construction of new vaults and preparations for the next campaign in
FY 1991, waste solutions containing hazardous components will be grouted after
- receiving a RCRA operating permit from the Washington State Department of
Ecology. Thereafter, the lTow-level fractions from 244-AR Vault and B P1ant
pretreatment will be grouted.

Construction of the HWVP, a $965 million line-item project, will be
initiated in July 1991. The construction is scheduled for completion in
July 1998 and will be followed by cold runs. Hot startup is scheduled for
December 1999.

As currently projected, the g1sposab1e wastes w111 include 1,460
vitrified glass can1sters (0.62 m® each) of HLW, 500 vitrified g]ass canisters
(also 0.62 m° each) gRU waste, and 233 000 m3 of grouted LLW (44 vaults
each containing 5, 300 m

4-2
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4.3 ACTIVITY NETWORK

The Level 1 activity network for the DST mission is presented in
Figure 4-2. This activity network displays, in a logical order, the activ-
ities that must be performed to complete the DST mission. The network is
set as follows. :

. Activities associated with grout disposal are presented along the
top of the network.

o Activities associated with waste retrieval and pretreatment are
presented in the middle of the network.

o Activities associated with vitrification are presented along the
bottom of the network.

The activities have been presented in this manner for easy identification

of the activities that feed more than one of these three W.C. and thus may
require more attention to ensure the interfaces are properly managed.

4-4
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5.0 SINGLE-SHELL TANK WASTES

5.1 INTERIM STORAGE AND SURVEILLANCE

The Waste Management Program is funding interim storage and surveillance
and the interim stabilization and isolation of the SST waste. Interim stab-
ilization includes the removal of drainable interstitial 1iquor by September
1995. The Environmental Restoration Program is funding waste characterization
and assessment in support of remedial actions.

- There are approximately 139,000 md of waste conta1n1hg 134 MCi of radio-
nuclides as of December 31, 1988 (DOE 1989), consisting of damp saltcake and
sludge contained in 149 underground storage tagk Within the interstices
of the saltcake and sludge, there are 26,800 m° of interstitial Tiquor(s),
containing 23 MCi of radionuclides as of December 31, 1988. The portion of
interstitial Tiquor(s) that drain into saltwells (e.e., well screens immersed
in the solids) is being pumped to DSTs.

The waste accumulated from 1944 (at the initiation of Hanford Site
operations) until 1980, when new waste transfers to the tanks ceased. Former
processing included removal of water by pumping supernatant from the tanks
for evaporation and returning the concentrated salt solution back to the
tanks. The early fuel reprocessing activities did not remove uranium, which
was sent to the tanks. During the late 1950's, a major program was undertaken
to recover the uranium. Programs implemented in the Tate 1960's removed the
bulk of the radiocesium and radiostrontium for encapsulation,

Surveillance is required to ensure that the containment system functions
within safety 1imits. To serve this purpose monitoring and leak detection
systems are incorporated in the engineered system. Where a 1iquid surface
exists, liquid level monitoring is used as the primary means of leak detec-
tion. Where the tanks do not have a 1iquid surface, liquid nbservation wells
have been installed to monitor interstitial liquor. A series of dry wells
located external to the tanks are routinely monitored to detect leakages.,
Sixty-six tanks have been identified as either confirmed leakers or suspected
Teakers. Tanks in which unfavorably high temperatures could occur are
equipped with thermocouples that provide temperature measurements.

Area radiation monitors located within the tank farms indicate any gross
loss of confinement, which would represent an immediate radiation hazard to
personnel. Forced ventilation currently provides cooling for 11 tanks con-
taining materials that, through radioactive decay, generate heat that could
exceed established concrete temperature Timits. Single-stage, high-
efficiency particulate air (HEPA) filters allow atmospheric breathing for
tanks that do not require cooliny. Gases generated by radiolytic decompo-
sition disperse in this manner. All engineered systems undergo preventive
maintenance, inspection, and cali>ration.
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* Future plans include completion of interim stabilization and 1solation
of all 149 SSTs by September 1996, including those tanks that produce large
amounts of heat.

5.2 CHARACTERIZATION, DEVELOPMENT, AND DEMONSTRATION

Six OU out of the total of 78 include both Resource Conservation and
Recovery Act 3004(u), (1976) PPUs and the 149 SST treatment, storage, and
disposal units., During the period in which interim stabilization and isola-
tion are being completed, the Environmental Restoration Program will support
development of optimal waste retrieva’ and in-place disposal technologies
for SST wastes. Promising retrieval technologies will then be evaluated for
each waste type, and one or more will be selected for testing using simulated
waste in a scale-model (minimum 1:12 scale) tank.

Based on the scale-model testing, SST waste removal criteria will be
developed with EPA and Washington State Department of Ecology (Ecology) con-
currence. The criteria will be used to complete the design of waste removal
equipment in support of a future full-scale tank farm closure demonstration.
Other Environmental Restoration Program actions in support of the Tri-Party
Agreement (Ecology et al. 1989) include the recovery and analysis of a
minimum of two core samples from each SST. The sampling effort supports
waste characterization, development of tank waste retrieval and in-place
disposal technology, preparation of SST closure plans, and preparation of
the environmental impact statement supplementing the Hanford Defense Waste
Environmental Impact Statement (HDW-EIS) (DOE 1987a).

The SSTs have been determined by the EPA (Region 10) and Ecology to be
RCRA storage units requiring a system closure and corrective action work
plan, These tanks stopped receiving waste in 1980 and are part of the
interim stabilization and isolation program. In accordance with the HOW-EIS
record of decision (ROD) released in April 1988, additional development and
evaluation will be conducted before making a disposal decision on SST waste.

Before the RCRA Facility Investigations processes are completed on the
OUs containing the SST units, key actions on SSTs will be required. These
actions include waste characterization, barrier development, waste retrieval,
waste processing, and criteria and standards development for proposed disposal
systems. The SST waste characterization will be conducted in a manner
approved by the regulatory agencies and will include assessing the application
of hazardous waste (HW) characterization protocols to characterizing mixed
wastes, If variances to these protocols are required, such as defining sample
sizes that do not compromise worker radiation 1imits, they will need to be
approved by the regulatory agencies prior to initiating a full-scale char-
acterization program. Criteria and standards based on applicable regulations
or guidance will be developed to provide measures of performance,

§-2
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The criteria and standards will eventually provide the basis for making
final disposal recommendations for the SST waste, Support and consultation
on SST characterization and other tasks 1s being provided by the National
Academy of Sciences panel on SST Disposal Technology. As a result of the
required prerequisites for SST OUs, the RCRA Facility Investigations/
Corrective Measure Study (RFI/CMS) process will start in FY 1992 and continue
for a period of approximately ien years.

5.3 ACTIVITY NETWORK

The Level 1 activity network, describing the corrective actions required
for the closure of SST waste and ancillary facilities, 1s shown in Figure 5-1.
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6.0 ENCAPSULATED RADIOCESIUM AND RADIOSTRONTIUM

6.1 INTERIM STORAGE AND SURVEILLANCE

The encapsulation of radiocesium and radiostrontium, recovered from
underground storage tanks, was completed in 1985. There were 1,576 cesium
capsules produced in the form of cesium chloride encapsulated in double-walled
stainless steel. There were 640 strontium capsules produced in the form of
strontium fluoride encapsuiated in hastelloy*. Currently, there are 1,349
cesium capsules with an activity of 121 MCi, and 597 strontium capsules with
an activity of 56 MCi (DOE 1989). The activity includes the contribution

from the daughter isotopes. The remaining capsules, 227 containing cesium

and 44 containing strontium, have been dismantled for beneficial uses and
will not be returned to the Hanford Site. More capsules may be dismantled
in the future. :

The capsules that remain intact are either leased as irradiation sources
(cesium-137) and radioisotope thermoelectric generators (strontium-90) or
stored in water pools at the Waste Encapsulation and Storage Facility.
Because of leakage of cesium into a leaseholder’s storage pool in June of
1988, the cesium capsules are being returned to Waste Encapsulation and
Storage Facility.

Storage of capsules in Waste Encapsulation and Storage Facility is a
continuing activity that requires cooling water, makeup water, ventilation,
and facility maintenance. Surveillance and monitoring of the pool water is
maintained in the event of capsule leakage. There are no plans to produce
more capsules.

6.2 TREATMENT AND DISPOSAL

Plans for disposal are to be developed by undertaking evaluations to
determine the most cost-effective treatment to meet HLW repository waste
acceptance criteria. The treatment will convert the existing forms, cesium
chloride and strontium fluoride, to an acceptable form.

- Until an evaluation yields a definitive treatment, the plans for the
chosen disposal actions are uncertain.

6.3 ACTIVITY NETWORK

The Level 1 activity network for the disposal of encapsulated radiocesium
and radiostrontium waste is shown in Figure 6-1. The HDW-EIS decision to
overpack the capsules for repository disposal forms the starting point for the
activities shown, ‘

*Hastelloy is a trademark of Cabot Corporation, Kokomo, Indiana.
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7.0 SOLID WASTES

7.1 [INTERIM STORAGE AND SURVEILLANCE

Solid wastes can be divided into four parts: (1) retrievably stored
and newly generated TRU waste; (2) LLW, nonhazardous; (3) mixed LLW, which
is both radioactive and hazardous; and (4) HW, which is not radioactive.

The retrievably stored TRU waste will be treated for disposal. The newly
generated TRU waste is being certified for future shipment to WIPP. Most of
the LLW is being disposed of onsite except for small quantities stored for
treatment. The mixed LLW is stored for future treatment and disposal. The
HW is being stored for shipment to permitted commercial treatment and d1sposa1
facilities. 'Except for HW storage and the LLW burial grounds, these ongoing
activities are being encompassed in the Hanford Central Waste Complex. The
nonradioactive, nonhazardous waste, which will not be addressed in this

section, is sent to landfills on the Hanford Site.

7.1.1 Transuranic Wastes

The TRU waste is generated at p1utonium facilities, principally at the
PFP and the PUREX Plant. The TRU waste is defined as wastes contaminated
with alpha-emitting transuranium radionuclides with half-lives greater than
twenty years and concentrations greater than 100 nCi/g. Since 1970, solid
TRU waste has been stored for future treatment and shipment to a designated
disposal facility. The WIPP was chosen as a demonstration disposal facility
in the early 1980's and is now preparing to receive shipments. Most of the
TRU waste is stored on asphalt pads. The TRU waste in retrievable storage
is either contact-handled, where the dose rate at the container surface is

~‘less than 200 mrem/h, or remote-handled. The remote-handled waste is in

belowground caissons. The waste must be certified to WIPP waste acceptance
criteria before shipment and some treatment may be required in the
WRAP Facility.

In addition to the stored TRU solid waste, 9 sites (inactivated before
1970) and 24 contaminated soil sites are suspected to contain concentrations
in excess of 100 nCi/g. As a result of the 1988 ROD on the HDW-EIS, the
DOE has decided to undertake further development and evaluation on a]] but
one of these sites in the interest of determining which remedial actions to
implement. Development and evaluation associated with these sites, now
referred to as part of the PPUs, are funded by the ER Program and addressed
in Section 9.0. The one remaining site, designated 618-11, contains
remote-handled TRU waste that will be exhumed for treatment.

gew1y generated TRU waste receipts (post 1985) are expected to be about
200 m?/yr until all missions are completed. Practices are being developed

that will allow the solid TRU waste generators to prepare a certified waste
package acceptable for direct shipment to the WIPP. Until this practice is

7-1



'WHC-EP-0348

fully developed, interim treatment and storage is provided including exami-
nation and assaying of contact-handled TRU waste at the Transuranic Storage
and Assay Facility, The generators of newly generated, remote-handled
TRU waste will be certifying the waste at the source. The contact-handled
certified waste is stored at Transuranic Storage and Assay Facility and
retained in a manner that will sustain certification until WIPP is ready to
accept Hanford Site waste. .

Small amounts of research reactor fuels and metallurgical samples are
considered part of the stored, remote-handled TRU waste. These wastes are
Tocated in designated trenches or in caissons.

7.1.2 ‘Low?Level Waste, Nonhazardous

: Low-Tevel waste is radioactive waste that is not classified as HLW,
TRU waste, spent nuclear fuel, or byproduct gaterial., The current forecast
for nonhazardous LLW generation is 350,000 m® from FY 1988 through FY 2017,
containing 30 kCi of radioactivity (DOE 1989). Nonhazardous LLW, when pro-
perly certified, is currently being buried in earth-covered trenches (land-
fills). Small volumes of LLW undergo volume reduction in the 213-W Compactor
Facility. As ensurance, volume reduction is provided by the WRAP Facility,
additionally suitable LLW will be compacted before disposal. Minimization
programs for LLW will be instituted at each generator, and requirements of

DOE Order 5820.2A (such as phasing out cardboard containers) (DOE 1988) will

be implemented.

7.1.3 Low-Level Waste, Mixed

Mixed LLW is defined as LLW containing hazardous constituents. A compre-

hensive program has been implemented at the Hanford Site for all solid waste
to attain full compliance with the RCRA and the Washington State Dangerous
Waste Regulations, Washington Administrative Code (WAC) 173-303 (Ecology
1989). The program was initiated in FY 1987. The principal focus of the
program concerns instituting procedures and practices at generator facilities
to segregate the waste according to hazardous characteristics and minimize
the quantity of waste.

The current forecast for mixed LLW generation is 10,000 m3 from FY 1988
through FY 2017, containing 73 kCi of radicactivity (DOE 1989). The mixed
LLW is being segregated at the generator facilities and stored for possible
future treatment in the WRAP Facility. Temporary storage areas, consisting
of 13 small metal buildings located in the 200 West Area and the 305-B Build-
ing in the 300 Area, will be used through FY 1990. A 14,850-m¢ mixed LLW
storage facility is being constructed as a series cf four buildings that
will be available between FY 1991 and FY 1993. The modified mission for the
WRAP Facility will include treatment capabilities for mixed LLW.
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High activity mixed LLW, referred to as drag-off waste because of the
"remote handling that is required, is being direct buried. It is generally
considered to be waste in packages having surface dose rates greater than
200 mrem/h. Other than Hanford Site waste, the reactors from defueled and
deactivated nuclear vessels are received from the U.S. Department of the
Navy and disposed of in designated trenches. In addition, some DOE mixed
LLW is sent to the Hanford Site for storage or disposal (e.g., the defueled
reac%o; fr?m Shippingport, Pennsylvania, that arrived at the Hanford Site in
April 1989). ‘ ‘ ‘

7.1.4 Hazardous Waste, Nonradicactive

The Nonradioactive Dangerous Waste Storage Facility and the 305-B Build-
ing are the only active facilities permitted for the storage of hazardous
waste. The design of the Nonradioactive Dangerous Waste Storage Facility
meets the requirements of the applicable codes, standards, and regulations
for the safe handling, storage, packaging, and sampling of dangerous wastes
(a designation used by Ecology). It is a permanent structure constructed of
precast concrete.

Six storage cells are provided in the Nonradioactive Dangerous Waste
Storage Facility for the interim storage of dangerous wastes. The cells are
designated by waste type. The designation of these cells is not totally
fixed, and some flexibility exists to redesignate cells as waste types and
volumes change. The waste is stored for less than 90 days, in compliance
with regulations, before shipment to commercial treatment and disposal
facilities.

The 305-B Building is used for the collection, consolidation, and pack-
aging of 300 Area mixed LLW and hazardous wastes. It is a two-story metal
and concrete building formerly used for engineering R&D. The building was
recently upgraded to meet requirements for storage of hazardous wastes and
mixed LLW.

7.2 TREATMENT AND DISPOSAL

An overview for TSD of solid wastes is shown in Figure 7-1. The WRAP
Facility was conceptually designed to support examination, treatment, and
packaging of the contact-handled TRU waste in preparation for shipment to the
WIPP. The WRAP Facility mission is currently undergoing conceptual changes
that will include several other feed streams, including the remote handled
TRU waste, mixed LLW, and nonhazardous LLW. It has been estimated that about
40% of the stored TRU waste will be reclassified as LLW or low-level mixed
wastes after assaygng. Treatment will result in further reductions such that
less than 10,000 m° of certified TRU waste is expected for shipment to the
WIPP. The Hanford Central Waste Complex will include the modified WRAP
Facility and several supporting facilities.
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The WRAP Facility will be constructed in two separate phases. One
phase will provide waste package inspection, opening and sorting, waste
segregation, compaction, repackaging, and certification. Phase I becomes
operational in September 1996. The second phase will provide the remaining
treatment processes with emphasis on mixed waste. Phase Il becomes opera-
tional in September 1999. Treatment of TRU waste at the WRAP Facility will
result in three waste streams: certified TRU waste for disposal in WIPP,
mixed LLW for permitted dis?osal, and LLW for onsite dis?osal‘ After the
WRAP Facility is Oﬁerat1ona , all certified contact-handled TRU solid waste
packages will be shipped to the interim storage area of the WRAP Facility
and periodically loaded onto the Transuranium Package Transgortar for shipment
to the WIPP. The certified, remote-handled TRU waste will be shipped in the
remote-handled TRU cask.

Additional treatment capabilities for Hanford Site wastes will be
provided by the proposed Pacific Northwest Laboratory (PNL) Hazardous Waste
Treatment Facility, scheduled for completion in FY 1993, It will treat the
small volumes of nonradioactive wastes resulting from the multiprogram R&D
activities at PNL. The treatment of small volumes of PNL mixed LLW will be
performed in the 325 Buildings.

There are no near-term plans for the remote-handled waste contained in
caissons in the 618-11 site. Surveillance will continue for a decade or
more and technology studies will be completed before retrieval efforts.

An option that will be analyzed is to sﬁip all Hanford Site remote-handled
waste to the Oak Ridge National Laboratory for treatment.

7.3 ACTIVITY NETWORKS
The Level 1 activity network for the disposal of radioactive solid

waste is shown in Figure 7-2. The disposition of nonradioactive waste is
discussed in Section 7.1.
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- 8.0 LIQUID EFFLUENTS

8.1 PLANS TO DISCONTINUE CONTAMINANT DISCHARGES

A comprehensive program is under way to discontinue the discharge of
untreated, contaminated 1iquid effluents to the soil column. In response
to a congressional request contained in an FY 1987 appropriations bill, a
document entitled Plan and Schedule to Discontinue Disposal of Contaminated
Liquids into the Soil Column at the Hanford Site (DOE-RL 1987) was issued and
submitted to Congress in March 1987. Annual updates to this plan were issued
in September 1988 and September 19839 (WHC 1989).

Thirty-three 1iquid effluent streams have been identified for which
action is required. The liquid effluent streams have been prioritized into
19 Phase { streams and 14 Phase II streams as shown in Table 8-1. The Phase I
streams require more urgent attention based on radionuclide and chemical
content, regulatory requirements, chemical spill potential, and waste disposal
unit Tife expectancy. ‘ ' :

The Phase I streams will have an alternative treatment and disposal
systems implemented by June 1995. Phase IT effluents will be addressed
after Phase I. The treatment of Phase I streams, as depicted in Figure 8-1,
includes (1) treatment based on best available technology economically
achievable, (2) a secondary waste treatment system implemented in the Phase
IT WRAP Facility (September 1999 startup), and (3) treated effluent disposal
options. The types of treatment will be identified through a best available
technology evaluation and may consist of facility modification (source
control) or end-of-pipe systems. Emphasis is being placed on source control.

~ The best available technology treatment systems will produce a low-
volume concentrated (secondary) wastestream that contains the removed
contaminants. The need for further treatment of the secondary wastes will
depend on whether they are 1iquid or solid, and on the nature and level of
their radioactive and/or chemical contamination.

8.2 ACTIVITY NETWORK

The Level 1 activity network for discontinuing the discharge of
contaminated liquid effiuents to the soil column is shown in Figure 8-2.

8-1
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Table 8-1. Liquid Effluent Streams.

Phase IvPrioritization

‘Phase II Prioritization

B Plant process condensate _
PUREX Plant ammonia scrubber condensate
N Reactor effluent

- PUREX Flant process condensate

UO3 Plant process condensate

PFP wastewater ‘

PUREX Plant chemical sewer

B Plant chemical sewer

222-S Laboratory wastewater

2101-M Laboratory wastewater

T Plant wastiewater

300 Area process wastewater

B Plant steam condensate

PUREX Plant steam condensate

S Plant wastewater

242-A Evaporator process condensate
'2724-W Laundry wastewater

163-N Demineralizer wastewater

UO3 Plant wastewater

241-AY, 241-AZ steam condensate
209-E Laboratory wastewater

183-D Fiiter backflush wastewater
PUREX Plant cooling water

T Plant Laboratory wastewater
241-A Tank farm cooling water
242-A Evaporator cooling water
242-A Evaporator steam condensate
242-S Evaporator steam condensate
244-AR Vault cooling water

284-E Powerplant cooling water
284-W Powerplant cooling water

400 Area secondary cooling water

PUREX
PFP

P
Plutonium Finishing Plant.

co
ro

Tutonium Uranium Extraction.

v ' " . " "
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9.0 PAST PRACTICE UNITS

9.1 BACKGROUND

The Environmental Restoration Remedial Actions (ERRA) program was
formally established in FY 1988 at the Hanford Site to characterize and
remediate PPUs. The primary objective of the program is to gather infor-
mation sufficient to supgort an informed risk management decision regarding
which remedy appears to be the most appropriate for a given site and then
acting on this decision to implement tﬁe remedy. Secondary objectives include
the following: (1) provide identification, emphasis, and accountability for
all ERRA needs resulting from past HW activities; (2) provide an identifiable,
coherent program by which all activities supporting ERRA can be coordinated
and reported; and (3) prepare and manage the budgeting and scheduling of
CERCLA and the Superfund Amendment Reauthorization Act (SARA), RCRA 3004(u),
and selected TSD closure activities.

In order to carry out the mission and these objectives, the Hanford
Site has been divided into four aggregate areas, 78 OU (Table 9-1), and ‘
about 1,500 waste management units. The waste management unit is the entity
which is assessed, characterized, and remediated. Of the 1,500 waste manage-
ment units which have been identified, approximately 1,127 are addressed by

‘the ERRA program. The remainder of the waste management units are D&D units,
- 3active TSD units, or are otherwise not applicable to the ERRA program,

Assessment, characterization, and remediation activities on individual waste
management units are carried out in groupings called OUs, which form the
basis for planning, scheduling, budgeting, and establishing the working
order and some of the applicable environmental restoration milestones for
the DOE and the Tri-Party Agreement (Ecology et al. 1989).

9.2 ASSESSMENT AND CHARACTERIZATION

Assessment and characterization of PPUs consist of activities to identify
potential contaminants, determine the nature and extent of contamination,
specify cleanup requirements, and select remedial actions. In addition to
contaminant levels and the extent of contamination, information is needed
also to describe the geologic, hydrogeologic, and geochemical setting of
each waste management unit. This allows predicting the fate and transport
of contaminants to the environment and for assessing any potential risks.

The major assessment and characterization activities involve performing
Remedial Investigations/Feasibility Studies (RI/FS) under CERCLA and
performing RFI/CMS under RCRA. The process selected for each OU shall be
sufficiently comprehensive to satisfy the technical requirements of both
statutory authorities and the respective requlations.

9-1
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Table 9-1. Hanfdrd Site Environmental Restoration
Remedial Actions Program Operable Units Listing.

Operable Category Operable Category
unit unit

1100-EM-1 cpp 200-ZP-2

300-FF-1 cpPp 200-1U-3

300-FF-5 cpp 300-FF-2 CPP

200-8P-1 cpp 300-FF-3 CPP

100-HR-1 RPP 100-1U-2

100-HR-3 RPP 100-1U-3

100-DR-1 RPP- 1100-EM-2

100-BC-1 CPP 1100-EM-3

100-BC-5 cpp 1100-1U-1

100-KR-1 CPP 200-BP-10

100-KR-4 CPP - 200-BP-3

100-NR-1 RPP 200-BP-6

100-FR-1 CPP 200-BP-8

100-NR-3 RPP 200-BP-9

200-UpP-2 cpp 200-NO-1

100-BC-2 CPP 200-P0-6

200-uP-5 CPP 200-RO-1

100-DR-2 RPP 200-R0O-2

200-2P-1 CPP 200-R0-3

100-KR-2 CPP 200-TP-3

200-BP-4 200-UP-1

200-BP-11 RPP 200-ZP-3

200-P0-2 200-1U-4

200-P0-5 300-1U-1

100-BC-3 CPP 300-FF-4

100-BC-4 cpp 100-1U-4

100-DR-3 RPP 100-1U-5

100-FR-2 200-5S-1

100-HR-2 RPP 200-5S-2

100-KR-3 cpp 200-IU-1

100-NR-2 200-TU-6

100-1U-1 200-JU-2

200-BP-2 200-1U-5

200-P0-1 200-BP-7 RPP

200-P0-4 200-P0O-3 RPP

200-S0-1 200-R0O-4 RPP

200-TP-1 200-TP-5 RPP

200-TP-2 200-TP-6 RPP

200-TP-4 200-UP-3 RPP

RPP = RCRA past practice.

CPP = CERCLA past practice.
Those operable units that are not in either category

have yet to be designated.

9-2
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 review, comments are incorporated and the work plan is published.
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~ The NEPA also has requirements for documentation of environmental reviews
associated with hazardous substances remedial action projects. The DOE has
issued Notice urder 5400.4, Integration of Environmental Compliance Processes
(DOE 1989a), which establishes the policy for meeting the requirements of
the NEPA and RI/FS processes for remedial actions under CERCLA. The intent
of this policy is to integrate the regu1rements of NEPA with the planning
and environmental review procedures of the CERCLA RI/FS ?rocess so that all
such procedures run concurrently rather than consecutively.

Each RI/FS or RFI/CMS is an iterative process that requires a phased
approach to spacify cleanup requirements, and select and evaluate remedial
actions. The first task in each RI/FS or RFI/CMS {s the preparation of a
work plan that outlines the activities to be performed. This plan is prepared
in draft by the DOE operating contractor and 1ts subcontractors. The DOE,
EPA, and Zcology review the plans and provide comments which are incorporated
into a second revision that is circulated for public review, After ﬁu e

The reviews
can have considerable impact on the scope of the work plan.

As the work plan for each OU {s developed, the schedule for the RI/FS
or RFI/CMS activities is created and modified to reflect the requirements
for that OU. Current schedules that are being used to plan activities for
the OUs in lieu of specific work plan schedules are success oriented and
have no contingency in the critical path activities. They are based on a
60-mo duration for the RI/FS activities, including work plan preparation and
approval, and represent a schedule compromise with the EPA and Ecology.
Although a March 1988 generic RI/FS guidance document indicated that a
72-month RI/FS cycle was probably optimistic, the EPA and Ecology are willing
to accept the 60-mo RI/FS duration unti! more specific information is
available for each 0U.

With an iterative RI/FS or RFI/CMS process, numerous review cycles,
and the uncertainties mentioned above, the confidence in cost and schedule
estimates will remain low until additional experience is gained with RI/FS
or RFI/CMS activities at the Hanford Site,

Assessment and characterization are implemented in several phases. The
adequacy of existing information is first assessed; field investigations are
then conducted 1f additional data are needed. These data are used to assess
potential remedial actions for a site. The most appropriate course of action
for a site is determined through a comparative analysis of =zach option as to
technical feasibility and other factors (including cost effectiveness) in
meeting cleanup requirements.

9.2.1 Preliminary Ascessment and Site Inspection
An earlier preliminary assessment and site inspection (PNL 1988)

supported the nomination of the Hanford Site to the National Priorities List
and completion of the informational requirements of the federal agency docket.
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The hazard-ranking system evaluation of CERCLA inactive waste sites at the
Hanford Site was a ?art of the preliminary assessment process. The assess Int
activities are complete and no further action i$ planned for the ERRA Program.

9.2.2 Investigations and Studies

Under the Tri-Party Agreement, 19 OUs have been designated as CERCLA
PPUs, 15 OUs have been designated as RCRA Section 3004(u) PPUs, and 44 OUs
have get to be designated as either RCRA or CERCLA. Six of the OUs that
have been designated as RCRA Section 3004(u) PPUs are associated with SSTs
and are addressed in Section 5.0. The schedules for preparing and submitting
CERCLA RI/FS or RCRA RFI/CMS work plans and for conducting investigations
and studies are st1Eu1ated in the Tri-Party Agreement. As of April 1, 1990,
13 work plans have been initiated; of these, 7 have been sent to EPA and
Ecology for review and 2 have been approved by the EPA and Ecology and are
undergoing investigation. The following description of the four-part
investigation and study activities uses a generic work description approach:

o Scoping Studies--Scoping studies will be started 4 to 9 mo prior
to initiating the preﬁaration of an RI/FS or RFI/CMS work plan.
The main purpose of this study is to provide information for
preparing the OU Site Description Document, a key part of the
RI/FS or RFI/CMS work plan.

o Work Plans--Work plans must be prepared and approved by the EPA and
Ecology before the majority of the remedial investigation work is
started on all of the OUs to be assessed and characterized under
the RI/FS and RFI/CMS process. The work plan describes the OU and
the steps and processes that must be undertaken to arrive at a
selected remedy.

o Investigation--An investigation, consisting of either a remedial
investigation (CERCLA) or RCRA facility investigation, is to be
conducted on each OU and will be specifically defined by its
respective work plan. The investigation will normally be conducted
in two major phases. At the conclusion of each phase of the
investigation, a report will be prepared for EPA and Ecology review.

» Study--A study, consisting of an feasibility study (CERCLA) or
corrective measures study (RCRA), is to be conducted on each OU
and will be defined by its respective work plan. The studies on
each OU will be carried out in three phases. The objective of the
Phase I study {s to start the definition of cleanup objectives and
the development of remedial alternatives. The objective of the
Phase II study is to continue the development of remedial alter-
natives, to screen remedial alternatives, and to prepare the
Phases I and II study report for review and approval by the EPA
and Ecology. The objective of the Phase III study is to evajuate
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the remedial alternatives; to prepare the Phase III study report;
to prepare the proposed plan for EPA, Ecology, and public review;
and to obtain EPA and Ecology approval. Upon approval of the
proposed plan, an ROD will be prepared and issued by the EPA and
Ecology so that remedial actions on the OU can proceed.

In conjunction with the four-part investigation and study activities,
discussion with the EPA and Ecology have indicated a need to address interim
remedial actions. These actions would resolve immediate problems. Examples
include groundwater removal and treatment, and source term remediation.

9.2.3 Environmental Restoration Remedial Actions Program Support

The objective of ERRA Progtam Support is to provide overall support in
a variety of areas including community relations, media relations, records
management, technical data management, configuration management, quality
assurance, and compliance with the requirements of the NEPA. Also included
in the ERRA Program Support 1s the funding for Ecology support of the
Tri-Party Agreement.

Community and media relations efforts include planning and implementation
of the activities identified in the community relations plan for tﬂe Hanford
Site (Ecology et al, 1989) as well as the specific community relations activ-
ities required to meet the Tri-Party Agreement. Records, data, and config-
uration management efforts ensure compliance with applicable requirements

for validation, retention, retrieval, and use of records and data. The QA
activities in ERRA Program Support include overall QA planning, documentation
for the Hanford ERRA Program, and development and maintenance of a QA manual.
The NEPA support to the Hanford Site ERRA Program includes NEPA compliance
planning as well as preparation of a proposed programmatic EIS.

9.3 ACTIVITY NETWORK
The Level 1 activity network for PPUs is shown in Figure 9-1.

9-5/¢) -(,



IOENTIFY EXISTING &

SPECIFY ENVIRONMENTAL, |

ARGULATORY, QUALMTY
ASSURANGE ANDIOR SAFETY
REQUIREMENTS

L_*

CONDUOT SURVEILLANCE &

) o a
o LM 14

MAIINTENANCE FOR

[ e ——

POTENTIAL FUTURR
BURPLUS FACKITRS e
& SR8

PEAPORM PRELIMINARY
WASTE ABSUSSMENT &
CHARAC TERIZATION

PREFARK
> DECOMMIBSION
PROJIOYT ALAN &
DOCUMENTA'(

FACILITIE® AWATTING
DEQOMMISSIONING

; "&(' '
P, R L gy s Gl

v f
[T

:
u 9 L
1“




WHC-EP-0348

TIANSFER WABTR
 TOWRAP
e S| e
B paostcTRANS NIPA | START.U® READINESS |
NUPA
DOCUMENTATION REVIEW
DECONTAMNATES ™™ PREPARE
DECOMIHSSION ] DISPOSK OF WASTE ONSITE | e g DECOMMISSIONING
[-> rACILITY (- FACKITY REPOAT
, s
PERFORM POST
PERFORAM IN 8ITU
g S DISACSAL it ug,‘.‘”‘é‘“%
J.
I
B neou.nom REQUIREMENTS
AGHQN AND/OR CONCUARENCE ACTIVITY
YH PNUPMSD: YA MARTIN:HG
NEPA . NATIONAL ENVIRONMENTAL POLICY ACT APRIL 27, 1000
WRAP . WASTE RECEIVING AND PROCESSING FACILITY O TRANSFER TO OR FROM HWCBD HEV 0
'
[ ’
h ]
i
Figure 10-1. Aatlvity Network For
Surplua Feallities
i
T ' ‘O'MM ’
- - ‘
e o n
4.

m@m‘i"‘ :

, % ,-” N ﬂ”‘*&&n ‘W\)G ‘f‘?'



WHC-EP-0348

10.0 DECONTAMINATION AND DECOMMISSIONING
- OF SURPLUS FACILITIES

10.1 HANFORD SITE SURPLUS FACILITIES

About 115 radioactively contaminated structures, including surplus
production reactors, chemical process buildings and structures, and ancillary
structures, are included within the scope of the surplus facility program.
The program is divided into three major activity categories: (1) program
management and support, (2) maintenance and surveillance, and (3) D&D. The
following ‘paragraphs describe the activities which will take place within
the FY 1990 to FY 1995 time period. : :

Program management and support will increase commensurate with the
size and numbers of structures that will be undergoing D&D at any one period
of time. Specific action covered by Program Management and Support include
program management, plann1ng and scheduling, QA, and records and data
management. :

Surveillance and maintenance will continue to ensure that radioactive
contamination is controlled in accordance with DOE orders regarding environ-
mental protection, safety, and health protection, and to keep facilities in
a state which prevents them from deter1orat1ng

Act1v1t1es under way in D&D include act1V1t1es on portions of the
183-H Solar Basins cleanup in accordance with the interim closure plan;
D&D activities on the 201-C Strontium Semiworks Complex and 100 Area ancillary
facilities; and preparation of the Draft Environmental Impact Statement,
Decommissioning of Eight Surplus Production Reactors at the Hanford Site,
Richland, Washington (DOE 1989b) for the eight shut down 100 Area reactors.
Future D&D activities within the FY 1990 to FY 1995 time period include the
continuation of the foregoing activities, plus the possible start of D&D on
the 100 Area Reactors and 100 Area Effluent Facilities.

10.1.1 Surveillance and Maintenance

The surplus facilities program includes a program of scheduled
surveillance and maintenance. Surveillance and maintenance functions have
two purposes: (1) ensure that radioactive contamination is controlled in
accordance with DOt Orders regarding environmental protection, safety, and
health protection and (2) provide the security controls and safety eval-
uations and enhancements recessary to minimize potential hazards to the
public and site personnel. The maintenance and surveillance activities
include routine radiological monitoring, access control, and repalrs to the
buildings and structures.
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Because the cost of surveillance and maintenance are high and will
increase as the shut down facilities continue to deteriorate, lTong-term
solutions are currently being sought for managing the facilities. Possible
alternatives range from decontaminating the facilities for possib]e reuse to
comp]ete dismantlement and restoration of the site. :

10.1.2 Surplus Reactors

The 100 Area Reactor decommissioning project includes a total of eight
radioactively contaminated graphite-moderated reactors, their housing struc-
tures, and spent-fuel storage basins. These facilities were constructed
between 1945 and 1955 and are in a condition that requires routine repairs
to control residual radioactive material. The DOL has released an EIS for
public review before selecting a method of decommissioning.

10.1.3 * Other Surplus Facilities

The 100 Area effluent systems decommissioning project includes radio-
actively contaminated systems in the 100 Areas that supported operation of
the reactors. These systems require routine surveillance and maintenance.
They are scheduled to be characterlzed and their D&D method determined
beginning in FY 1991.

The 100 Area ancillary facilities decommissioning project includes

radioactively contaminated facilities in the 100 Area that supported operation

of the reactors. These facilities require routine repair to control residual
radioactivity. They will be decommissioned.

The 201-C Strontium Semiworks Plant is ‘a surplus process pilot plant.
The D&D of this facility has been ongoing since FY 1984 and is scheduled to
be completed in FY 1993.

The 224-B Building is a surplus plutonium concentration facility. This
project will decontaminate the facility to prevent the possible release of

redioactive contamination to the environment, remove surplus equipment, and
make the facility available for reuse.

10.2 ACTIVITY NETWORK

The Level 1 activi ; network for the remediation of PPUs is shown in
Figure 10-1.

10-2



e PROVIOE SURVELLANCE &
el MAINTENANCE OF PPUS
M-12-00
M-13-00:
SPECIFY ENVIRONMENTAL, feed DEVELOP ANDYOR MODA
l REGULATORY, QUALITY e o | WENTIFY & RANK GENERIC PLANS &
ASSURANCE AND/OR SAFETY =01 _ ASSERSMENTAND [t OPERABLE UNITS . DEVELOP 8ITE
. REQUIRELIENTS SPECIFIC PLANS
i
1
I ,
) J i
I ‘; |




NNN N NN NN NN\
(<] 4 DEVELOP

SAMPLING &
CHARACTERZATION
kﬁ;ﬂmmlss (PPU-1, 6 8 8)

SONONNN SN

CONDUCT SCOPING
STUDIES &
PRELIMINARY $/TE
INVESTIGATION

w-!i.sr '

. - ﬁ{;";’-
Wt ot ki

> CONDUCT RELD
STUDIES & CHARACTERIZE
SITES (PPU-1,8 4 8)
IDENTIEY PRELIMINAHY ‘
DATA QUALITY OBJECTIVES IDENTIFY PRELIMINARY ISSUE WORK PLAK
& REMEDIAL ACTION -t ARARS (PPU-10) PRIMARY REPORT
GOALS
!
1
K]
1
JPA MILESTONES
|
NUMBER - RESCRFTION 5 RATE
41200  SUBNIT 20 WORK PLANS 402
W-1300  SUBNIT 8 WORK PLANS PER YEAR 1402
141800  COMPLETE RYF8 PROCESS 08
#3800  COMPLETE REMEDIAL ACTION? 018

v b v
‘g' 4’1.‘ .
" ﬁj,'v-t»‘(;iﬁ.}. = St

s




NOUCT PWELD
SOMMBICTERQZE
SPrBass 0)

ll|

R
LG OEVILOP & BSUE STH CHARACTERZATION .
. DEVELOP BASE SUE Al OR RI
RisK ASSESSWENT  [UT] MORRESTCOHOARY & TREATABITY = T ARy
WNVESTIGATION ’
S
. ' CONDUCT srTe sprcHc |
-1 TREATABLITY .
TESTING ™
REFINE REMEDIAL ACTION BSUE P8 OA CUS .
DEVELOP PAELMINARY
GOALS 4 DATA QUALTTY  [=tofteipnt PHASE |8 U -a
OBJECTIVES PRILARY REPORT MEMEDIAL ALTERNATVES
P
REFWE CONTAINMENT ‘
AND LOCATION SPECIFIC | - DENTIFY ACTION SCRTEN RE
ARARS SPECIFIC ARARS > ALTERNA
OONANNSANNNN] ‘
nw}v A\ND § DEBIGN, INSTALL AND ’&me‘ SCREEH TREATMENT '
DEVELOP REMEDIAL \ rwememecniBn!  TEST REMEDIAL ACTION ”“:"“m‘ Y - TECHNOLOGY
’%ACTION TECHNOLOGY TECHNOLOGY TECHNOLOGY (PPU-T)
SOUNNNNANN
KEY
i
TECHNOLOQY
AC1
‘ REGULATOR
. AGRONYMD . ' AND/OR CONCG
AMAR APPLICADLE OR RELEVANY & APPROPRIATE REQURELENTS ~ ‘
cus CORRGCTIVE MEASURE STUDIE S

et e 32 e e 2 e v -

TRANSFER TO




-

f ‘/‘
'’ , /‘ ! I
' k }
Y it f
i
o] BSUE. 1 O RFT PHASE 8
el PRELARY REPORT ]
Sy ‘
o . ¥
ot vy ',___———|,---———a--
- ! | REMEDIAL
, ! M-1€]
- '
'
' P
' ' "
‘ . 1
e '
'
M-15-00 !
Er ' t
-] ‘ PREPARE & B3UL N REMEDAL ) f—
|| BSUE PR OW CWS PHASE B WECORD OF LT
| SCREEN REMEDAL PRIAARY REPORT f—e—m -] ACTION DESIGN 8 PREPANE o
> ALTERNATIVES =1 L PROPOSED PLAN ‘ "";:?‘f PRIARY DOCUMENT
B ™
S |
sy
pumn
-
KEY
)
EVENT OR ACTIVITY
TECHNOLOGY DEVELOFMENT i
ACTIVITY “
AEOUIRTORY REQUIREMENTS
ANO/OR CONCURRERCE ACTIVITY
‘ .
PHLPMSED: JL PAYNERKIBEGVAM
TRANSFER TO OR PROM APRIL 27, 1990
HWCC1D REV O

[ '

o ,\(‘ ] i".,ﬁ' e
iRl Ty ng}"f‘
I L ;




T A

K] WHC-EP.0348
|
—
; REMEDIAL ACTIONS o
) M-16-00 )
! 1
X TRANSFER :
WASTES 10 ‘
' WRAP !
' !
] '
' '
1 !
1 '
y BN DEVELOR
2 o  RETRRVE, PRETREAT > POy TTEe S MANTAN POST
A PAOCESS WASTED ‘ CLOSURE
‘ ‘ ‘ DOCUMENTATION
- ‘ '
' |
' ]
] ]
. ' PERFORY POST
DISPOBE OF WASTES CLOSURS
W TU Y
G o
)
t
]

G en e ew o ee A M M Ak W e e e e S W G e e e o e e W e

i o

o Ao

?

LU




WHC-EP-0348

11.0 SUPPORTING ACTIVITIES

Supporting activities are those that are common to each of the waste
management missions and that may influence or interact with the Environmental
Restoration Program. For the purposes of this document, supporting activ-
ities have been divided into.six areas: (1) continuity of operations,

(2) National Environmental Policy Act (NEPA) actions, (3) corrective
activities, (4) waste minimization, (5) laboratory support, and
(6) environmental monitoring and control.

" 11.1 CONTINUITY OF OPERATION

Continuity of operations provides a safe, minimum level of operations
and consists of a distinct funding category. Activities include management,
surveillance, and maintenance of facilities and disposal sites, as well as
preparedness of facilities for receipt, handling, and interim storage of
radioactive, hazardous, and mixed wastes. Because of the continuity afforded
by this activity, it is not identified as a distinct activity on the networks
of the missions. | |

11.2 NATIONAL ENVIRONMENTAL POLICY ACT ACTIONS

Regulations promulgated pursuant to NEPA and corresponding DOE orders
and guidance require DOE tc evaluate the environmental impacts for any action
significantly affecting the quality of the human environment. The level and
extent of the evaluation on environmental impacts of a proposed action can be
determined by Section D of the NEPA guidance document (DOE 1987b).

Section D (DOE 1987b) 1lists the type of actions that normally are
categorically excluded from further NEPA evaluations or, otherwise, would
normally require an Environmental Assessment (EA) or an EIS. If an action
is not listed in Section D, then the decision tree (see Figure 11-1) would
be used to determine the appropriate level of NEPA evaluation and
documentation.

In accordance with Secretary of Energy Notice 15 (SEN-15) and draft
DOE orders and guidance, DOE-HQ has the authority to make the decision
regarding the correct level of NEPA evaluation and documentation required
for a proposed action.

At the Haufourd Site, the DOE has prepared an EIS titled Disposal of
Hanford Defense High-Level, Transuranic and Tank Wastes (HDW-EIS) (DOE 1987a).
The HDW-EIS considered disposal alternatives for six classes of radioactive
wastes:

DST waste
e SST waste
* Encapsulated radiocesium and radiostrontium
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Figure 11-1. Natfonal Environmental Policy Act
Determination Process.

Define Proposed Action

!

A No Propo! ed Action Yes
l Categorically Excluded® ? |
Action Clearly has no Yes i
Significant impacts? > r:zzgn(::#)
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No l ‘
Y
Action Description Supplementa! EIS
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a Section D, 52 FR 47662 (December 15, 1987)
b Section C, 52 FR 47662 (December 15, 1987)
¢ The MTF will not be acceptable after September 30 ,1990. Thereafter, all
actions not covered by an existing EIS will be required to undergo an
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Retrievably stored and newly generated TRU solid waste
* Pre-1970 buried, suspect TRU-contaminated solid waste sites
¢ TRU-contaminated soil sites.

A preferred alternative was selected for each class of waste and a record of
decision was published in April 1988, stating DOE’'s intent to pursue the
preferred alternative.

The DOE has decided to proceed with disposal activities for DST waste,
the encapsulated radiocesium and radiostrontium, and the retrievably stored
and newly generated TRU solid waste. These disposal activities are described
in this document under the corresponding missions, with the retrievably stored
and newly generated TRU solid waste described under the solid waste mission
(Sections 4, 6, and 7, respectively).

For the remainder of the waste classes (SST, pre-1970 buried, suspect
TRU-contaminated solid waste sites, and TRU-contaminated soil sites), DOE
has decided to conduct additional development and evaluation before making
decisions on final disposal. For SST waste, the additional development and
avaluation is described under the corresponding mission (see Section 5).

For pre-1970 buried, suspect TRU-contaminated solid waste sites, and TRU-
contaminated soil sites, the additional development and evaluation is
described in the section on past practice units (PPU) (see Section 9) because
these sites were absorbed in the 68 OUs. As further described in Section 9,
six additional CQUs include SST waste and four OUs are associated with
groundwater for a total of 78 OUs to be studied for possible remediation.

The activities associated with 1iquid effluents (see Section 8) were not
discussed in the HDW-EIS. Instead, the plan and schedule for discontinuing
contaminant discharges to the soil column was in response to a congressional
request in the appropriations bill for FY 1987.

Several major NEPA actions are either underway or planned at the Hanford
Site. The eight surplus reactors discussed in Section 10 are the subject of
an EIS that is nearly completed. A record of decision on the EIS {s planned
for publication in FY 1991. A draft of the supplemental HDW-EIS for SST
disposal (discussed in Section 5) is proposed for issuance in June 2002 (Tri-
Party Agreement r ilestone M-09-01). An EIS to address future land and
environmental re .oration activities is under discussion at DOE.

The site-wide EIS, which will evaluate the environmental impacts
resulting from the operation of the Hanford Site, has been scheduled by
DOE-HQ to be completed by FY 1995. A programmatic EIS for waste management
activities across the DOE complex is undergoing serious consideration by
DOE. As a result off SEN-15, it is expected that more activities at the
Hanford Site will require supplemental EAs or EIS’s. .
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Performance assessments are used to calculate environmental impacts of
disposal options as required by NEPA. Performance assessments may also be
used to determine risk-hased remediation levels as part of the CERCLA RI/FS
process. Details on performance assessment are not identified on the activity
networks, but can be found in Section IV of the HWMTP, Supporting Technotogy
Programs (WHC 1990), :

Except for 1iquid effluents (Section 8) and the D&D of surplus
facilities (Section 10), the activity networks for each mission are initiated
with the decision from the HDW-EIS. For those missions in which decisions
have been deferred in the HDW-EIS, the activity networks show future decisions
compliant with NEPA, RCRA, or CERCLA,

11.3 CORRECTIVE ACTIVITIES

Corrective activities are those either required by environmental and
regulatory requirements or those required to fulfill compliance agreements
with federal, state, or local regulatory bodies, or a combination of both.
These activities are required to ensure regulatory compliance for active
facilities at the Hanford Site. Environmental corrective activities can be
divided into three major categories: air, water, and solid waste.

Air corrective activities include assessment and upyrade of building-
exhaust air sampling systems to ensure compliance with the DOF requirements
for the gaseous effluent management program. Air emission permits are in
E]ace at this time for all existing facilities; new permits are expected to

e required for several new projects and facility modifications as well as
for the addition of 87 new stack effluents, pursuant to state regulations
that 42 expected to be issued.

There are currently no identified corrective activities in the water
category. This 1s because there are no known violations of the Clean Water
Act of 1977,

Solid waste management activities are more extensive than those for
air and water. Obtaining RCRA operating permits for TSD facilities is a
major solid waste management activity. The Hanford Site has one permit
number under RCRA, with approximately 60 parts (one for each TSD facility).
The permit is not expected to be granted until 1995. The Hanford Site TSD
facilities are presently under interim status. Other corrective activities
include construction of mixed waste storage and disposal facilities, removal
of polychlorinated biphenyl (PCB), installation of liquid effluent monitors,

and development of disposal methods for groundwater-monitoring well purge
water.

Those corrective activities associated with the solid waste mission
(Section 7.0), the mixed waste storage and disposal faciiities and PCB
removal, are included in the corresponding activity network. Other corrective
activities are not shown in the networks as they are being tracked elsewhere.
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11.4 WASTE MINIMIZATION

An active waste minimization program is under way. Management policies
and ?rocedures have been implemented defining the requirements and respon-
sibilities as they apply to individual plants and supporting organizations,
The guidelines for developing facility-specific waste minimization plans
have been issued, providing a basis for developing uniform plans at individual
g]ants. The initial Biennial Waste Minimization report (DOE-RL 1988) required

y the EPA was compiled and issued in 1988 with plans already under way for
the 1990 report. Training material on waste minimization for new employee
orientation and site-wide waste generator training has been developed and
implemented. More detail on waste minimization is provided in the Hanford
Site Waste Management Plan QDOE-RL 1989b) under Appendix B, "Summary of
Waste Reduction Activities.'

Waste minimization is a continuing program with extensive reporting
requirements and, therefore, is not shown as a distinct activity in the
networks developed for each mission.

11.5 LABORATORY SUPPORT

In February 1988, an assessment of all Hanford Site laboratories was
completed. As a result of this assessment, upgrades to existing laboratories
were identified, and the need was recognized for a new, low-level analytical
Jaboratory, the Waste Sampling and Characterization Facility (WSCF). Because
of expanding work in final waste disposal, ER remedial actions, facility
compliance issues, and RCRA permitting and closure activities, both the
capabilities and the capacities of the laboratories were found to need
upgrading.

The Hanford Site laboratories will transition from research and develop-
ment, and process control sample analyses, to a position of providing legally
defensible environmental sample results. The regulations that now apply to
environmental remediation activities at the Hanford Site have increased
sampling and analytical requirements. In addition, sampling and analyses
protocols have imposed on the laboratories to comply with these regulations.
Examples of these new protocols include sample chain-of-custody document-
ation, increased instrument calibrations, additional standards and blanks
processing, sample archiving, enhanced personnel training, detailed quality

~assurance plans, and a general increased level of documentation.

An upgrade strategy was developed to effectively provide the required
laboratory support for Hanford Site programs. The upgrade strategy is to
maximize the capabilities and capacities of the 222-S and 325 laboratories;
to construct the WSCF to handle nonradioactive, low-level radioactive, and
dangerous/hazardous waste samples; to utilize the 325 laboratory for
analytical methods development; and to use the Hanford Environmental Health
Foundation (HEHF) as a “referee" laboratory. The Office of Sample Management
(OSM) was established to coordinate programmatic needs with laboratory
capabilities to most effectively utilize current capabilities and coordinate
the use of offsite laboratories as required.

11-5
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The WSCF 1s scheduled to begin operations in January 1992 (Tri-Party
Agreement milestone M-14). A computer center, the Environmental Data Remedial
Tracking System, will also begin operation in January 1992. It will provide
records storage for 411 sample data for both effluent discharges and the
assessments for ER remedial actions, Several support facilities will be
associated with the WSCF complex.

Expanded laboratory hot cells, scheduled to begin operations in June 1994
(Tri-Party Agreement milestone M-11), will provide analytical capabilities for
waste ana1{ses from DSTs, the grout facilities, SSTs, B Plant and the HWVP.
The hot cells will provide at least double the sample throughput capacity from
that which is currently available at the 222-S laboratory.

11.6 ENVIRONMENTAL MONITORING AND CONTROL

This activity provides support to the general environmental monitoring
capabilities for stack discharges, (and other potential alrborne releases),
Tiquid effluent discharges and groundwater. It provides for monitoring
trends and assessing the impact of operations to the environment and provides
support to operations for effluent disposal facilities, maintenance upgrades,
and construction.

The activity provides for RCRA site characterization and site-wide
effluent sampling of hazardous waste streams and provides well drilling
support necessary to meet RCRA regulatory requirements, After the wells are
drilled, this activity is responsible for required sampiing, monitoring, and
analysis of data, and associated reports. It 1is responsible for assessing
any hazardous waste operational impacts upon the environment, recommending
corrective actions and implementing those actions required.

An aggressive schedule is being undertaken to install RCRA groundwater-
monitoring wells at the rate of 30 in 1990 and 50/yr thereafter until all
land disposal units and SST's are determined to have RCRA compliant monitoring
systems (Tri-Party Agreement milestone M-24). After the drilling process is
complete, a certain quantity of water must be removed from the well before a
representative sample can be obtained from groundwater. In some locations
the groundwater may be contaminated to levels that prevent the disposal of
untreated well water. There are no treatment capabilities for contaminated
well water, but storage capabilities have been installed while the issue is
being evaluated and discussed with the regulatory authorities.

Associated with environmental monitoring and control are three programs
being undertaken in response to DOE Orders: Vadose zone monitoring, the
groundwater protection management plan, and the seismic monitoring system.
Each of these programs are briefly described in the Site-Specific Plan
(DOE-RL 198%a).

Because environmental monitoring and control influences several missions,
it is not identified as a distinct activity on the networks of the missions.
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