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SUMMARY

Technical strategies, schedules, and cost estimates have been
estzblished for the safe and cost-effective cecommissioning of the shut-
down Hanford 100 Area facilities. Four categories of facilities are to
be decommissicned:

e Reactor buildings

e LETTluent water systems

e Ground disposal facilities
e Ancillary facilities

The facilities are located in five separate reactor areas: 100-8/C, 100-D/CR,
100-F, 100-H, and 100-KE/KW. Each reactor area contains structures from all
four of the facility categories identified above. There are more than 40
separate structures, including eight reactors and various ancillary facilities,
approximately 14 miles of effluent piping, and 61 ground disposal sites.

(A ninth reactor, N Reactor, was started in 1963 and is still in operation.

The decommissioning of N Reactor is not within the scope of this Plan.)

Because of the large number and variety of structures and geographical separa-
tion, cost considerations dictate that the decommissioning work will generally

proceed on an area-by-area basis.

Engineering evaluations, raciological studies, and comparative cost
estimates were performed to identify several candidate decommissioning
alternatives for the shut-cown Hanforc 100 Area fecilities. Of tnese
alternatives, the Department of Energy, Richlana Operations Office
(DGE-RL), has generally icentified the in-situ methoa &s the recommenced
preferred decommissioning alternative. In the in-situ alternative,
structures containing resicual racdioactive material (except the reactor

blocks), are demolished then covered with a barrier sufficient to
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prevent migration of radionuclides from the site and protect against
human intrusion into the site. UNC has previously used the in-situ

alternative to decommission several 100 Area ancillary facilities.

ATl weork will conform to DOE and National Environmental Policy Act
(NEPA) reporting requirements. The appropriate level of NEPA
documentation, as determined by DOE, will be completed before work
begins cn any decommissioning project. The final selection of the
decommissioning alternative for a particular project will not be made by
DOE until the applicable NEPA reporting process is complete.

Decommissioning of five 100 Areas will require approximately 8 years to
complete at a total estimated cost of $80 million.
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HANFORD 100 AREA LONG-RANGE
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PART 1

BACKGROUND INFORMATION,
COSTS AND SCHEDULES
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1.0 INTRODUCTION

1.1 PURPOSE OF THIS PLAN

The purpcse of this Long-Range Plan is to cescribe the basic strategies
and provide baseline cost estimates and schedules for decommissicning
the anford 100 Area shut-down facilities. The project groupings and
priorities ensure the cost-effective use of decommissioning resources,
althcugh they differ somewhat from the priorities presented in The

Surpius Facilities Program Management Plan (Reference 1).* The

strategies and priorities presented in this Plan are based on
engineering stuadies and experience gained from previous 100 Area
deccrmmissioning work. Specifically, this plan:

.> Describes the facilities' physical and radiological conditions;
e FProvides conceptual cost estimates and schedules;

o CLCescribes the decommissioning management plan;

. Describes the recommended preferred decommissioning aiternative;

e« Groups the facilities into manageable projects and prioritizes thocse
projects; and

icentifies special problems, R&D requirements, required eguipment,
and potentially reusable facilities and equipment.

1.2 PLAN REVISIONS

The intormation in this plan is based on current regulatory
recuirements, current technical knowledge, available radiological

charzcterization data and assumptions about resources. The decommis-

*Refsrences are listed in Section 8, Part 1 ¢f this Plan.

1-1
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sioning activities described in this plan will require approximately
8 years tc complete. Accoraingly, the plan will be upcated as necessary
to refiect revised reguiations, technology advances, and budget and
scheduiing changes. -

1.3 BACKGROUND INFORMATION

The Hantord Site (ngure 1-1) was commissioned in 1842 for the
production of plutonium by the Manhattan Engineering District of the
U.S. Army Corps of Engineers. Eight graphite-moderated reactors and
associzted support facilities were constructed in the Hanford 100 Area
between 1342 ana 1954 to support the plutonium procuction effort. They
are the 100-B, -C, -D, -DR, -F, -H, -KE, and -KW reactors. -These
facilities are now shut-down and require decommissicning. A ninth
producticn reactor, N Reactor, was started up in 1963 and is still in
operation. The decommissioning of N Reactor and its support facilities

is not within the scope of this Plan.

The original eight proauction reactors, most of their suppert
structures, and their associated ground disposal facilities were shut
down between 1564 and 1971, and have since been kept in & safe storage
conditicn. Safe storage activities for these reactors and support
fecilities consist of short-term "fixes" adequate to prctect the workers
and the environment for the present, and are not adequate to assure

stabilizec, long-term disposal.

1.4 SCGPE OF WORK

This Plan covers more than 100 separate facilities, inclucing more than
40 buiidings, 130 acres of ground disposal facilities, as well as
approximately fcourteen miles of mostly uncerground, effluent water

piping. Figures 1-2 through 1-& show the five Hanford 100 Areas.

1-2
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Many nonradioactive support facilities in the 100 Areas have been
demolished since their deactiviation, but to date, only a few
ccntaminated facilities have been decommissioned. Figures 1-7 and 1-8
shcw the 100-F Area, before and after demolition of many facilities,
neérly all of which had no residual radionuqlides.

1.5 CONTENTS AND ARRANGEMENT OF THIS PLAN

This Long-Range Plan is presented in two parts. Part 1 provides
comprehensive technical, cost and schedule, and management
information. Part 2 provides specific physical, radiological,
technical, and cost data Qn the facilities to be decommissioned.

PART 1 - BACKGROUND INFORMATION, COSTS, AND SCHEDULES

Section 1 - Introduction. Describes the Long-Range Plan document.

Section 2 - Decommissioning Management Plan. Describes the UNC and DOE
respensibilities, organizations, and management relationships.

Section 3 - Hanford 100 Area Description. Generally describes the
Henfcrd 100 Area ecology, demography, geology, climatology, site
security, and categories of facilities to be decommissioned.

Sectien 4 - Decommissioning Assumptions, Criteria, and Priorities.
Describes the assumptions and cri’ ‘ia upon which the technical
apercaches and scheauling are basea, and provides a prioritized list of
decormissioning activities.

Section 5 - Waste Management. Describes the radicactive and
nonracdioactive wastes to be dispositioned, the disposition method, the
radiciogical criteria for release of decommissioned facilities and
sites, and the Allowable Residual Contamination Levels method for
detersiining site radiological release limits.

Secticn 6 - Necommissioning Al*~rnatives. Describes the alternatives
assassad, and how the in-situ aiternative (the recommended preferred
decommissioning alternative) would be used for each category of facility.

1-9
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Section 7 ~ Costs and Schedules. Provides conceptual cost estimates and

completion schedules.

Section 8 ~ References. Lists the reference documents cited in this

Plan.

PART 2 - FACILITY DESCRIPTIONS AND EVALUATIONS

Part 2 of this Long-Range Plan provides descriptive and explanatory data
specific to each type of facility to be decommissioned:

Rzzctor buildings
citluent water systems
Ground disposal facilities
Ancillary facilities

Infcrmation presented for each type of facility includes:

A. Operating History. Provides startup and shutdown dates, and other
relevant historical data.

B. 2hysicail Description. Provices physical description information,
including dimensions, constructicn materials, facility layout and
sguipment, and other informaticn relevant to the planned decommis-
sioning work.

C. CLurrent Pl 7" "7 7 Pg=i=t==4~=1 "ongiti~~ Describes facilities'
structurar stdius anu prugecceu marntenance costs prior to
cecommissioning, and describes the radiological conditions of the
vacilities.

D. Capital Equipment. Lists the anticipated capital eguipment
expenditures anticipated for in-situ decommissioning of each type of
7acility. (In general, in-situ decommissioning can be accomplisned
with a minimum of capital equipment expenditure ana with standard
tcols ana equipment already available on the Hanford Site.) Special
tools, whether capital equipment items or not, are also identified.

E. Research and Development (R&D). Describes R&D recuirements for the
in-situ decommissioning of each type of facility.
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F. MWaste Volume Projection. Describes the type, volume, and disposal
" metnod for projected wastes that require disposal elsewhere.

G. Facility and Equipment Reuse. Identifies any cost-effective reuse
- thzt is planned for any part of a facility or equipment within a .
facility. Stainless steel inventories are specifically identified.

H. Prcject Work Elements and Costs. Identifies the major work elements
and their associated costs for the decommissioning of each type of
faciiity. '

WP#16957 o
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2.0 DECOMMISSIONING MANAGEMENT PLAN

2.1 DEPARTMENT OF ENERGY

The decommissioning activities describecd in this Plan are developed and
impTemented by the UNC Decommissicning Programs Department, under the
cverall management of the United States Department of Energy, Richland
Office (DOE-RL). The DOE-RL Surplus Facilities Management Project
Office (SFMPO) oversees the Hanford 100 Area decocmmissioning work as
-part of DOE's national decommissioning program. The major SFMPO
responsibilities for the national program, including the Hanford

100 Area decommissioning activities are:

o Development of decommissioning objectives, schedules, criteria, and
oudgets; '

e Coordination of administrative and programmatic matters with the DOE
national headquarters; and .

o Approval anc funaing of decommissioning activities prior to
implementation.

Tne Surplus Facilities Management Program Plan (Reference 1) provides
detzils of SFMPQ's organizational structure, operations, responsi-
bilities, and working relationships with government contractors.
Figure 2-1 is a simplified depiction of the overall 100 Area decommis-
S

ioning management structure.

2.2 UNC DECOMMISSIONING PROGRAMS DEPARTMENT

The SFiPO administers the Hanford 100 Area decommissioning activities
through the UNC Nuclear Industries (UNC) Decommissioning Programs
Depzrtment (DPD). The DPD develops written management plans (including
this Long-Range Plan), engineering studies, work procedures,
environmental studies, and other documents directly related to the

Hantord 100 Area decommissioning work.

2-1
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DOE-RL
SURPLUS FACILITIES
MANAGEMENT PROGRAM
OFFICE

UNC .
DECOMMISSIONING PROGRAMS P
DEPARTMENT ‘

OFFICE OF
SURPLUS FACILITIES B
MANAGEMENT

DECOMMISSIONING B DECOMMISSIONING
SERVICES i PROJECT ANALYSIS

SURVEILLANCE DECOMMISSIONING
AND SERVICES PLANNING

DECOMMISSIONING g§ DECOMMISSIONING
OPERATIONS ENGINEERING

Figure 2-1. DOE/UNC Management Organization.
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The OPD consists of three sections: the Office of Surplus Facilities
Manacement (OSFM), which provides information gathering and
dissemination, management, and technical support to DOE-RL for its
naticnal decommissioning activities; the Decommissioning Project

Analysis Section, which provides technical support to the Nuclear

_ ulatory ission for development of decommissicning standaras an
Regulatory Commission fo 1 t of d tand and

practices; and the Decommissioning Services Section (DSS).

The 0SS is responsible for developing and implementing all aspects of
fhe Fanford 100 Area decommissioning work. As shown in Figures 2-1 and
2-2, the DSS consists of four subsections: Surveillance ana Services,
Decormmissioning Planning, Decommissioning Operations, and Decommis-
sioning Engineering.

Some ¢7 the manpower fcr the deccmmissiening work in the Hanford 100
Area is provided by the Rockwell Hanford Operations Decommissicning
Manpcwer Pool. UNC's DSS supervises all the Rockwell-supplied perscnnel
and cif-site subcontractors, as well as its own crafts personnel such as
electricians, heavy equipment cperators, carpenters, etc.

2.3 DECOMMISSIONING FUNDING

Because of DOE internal buaget management requirements, two divierent
funding sources -e drawn upon for the Ha rd 100 Arez work. These
sources are designatea AR anc GE. Decommissioning of the Hanford
100-5/DR, -F, and -H Areas is funded from the DOE AR budget. Decommis-
sioning of the 100-8/C and 100-K Arees is funaed frcm the DOE GE
budcet. The AR budget is for facilities covered by the Defense Waste
anc typroduct Management Program; the GE budget for the Materials

Production Program.
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UNC
DECOMMISSIONING SERVICES

I

1

SURVEILLANCE & SERVICES

DECOMMISSIONING PLANNING

PERSONNEL RESPONSIBILITIES

ELECTRICIANS PROVIDE CRAFT SUPPORT

CARPENTERS FOR ONGOING FACILITY

PAINTERS MAINTENANCE

MILLWRIGHTS

PROPERTY « MAINTAIN EQUIPMENT
CONTROLLER  NVENTORY

PROVIDE TRACKING
SYSTEM FOR PURCHASE OF
EQUIPMENT AND MATERIALS

PROCURE USEFUL SURPLUS
EQUIPMENT FROM OTHER
SITES

DEMOLISH NON-USABLE
FACILITIES

®* REVIEW LONG RANGE PLANS

PERSONNEL RESPONSIBILITIES
ENGINEERS e DEVELOP SHORT AND LONG-
HEALTH RANGE PLANS, MAINTENANCE
PHYSICISTS AND SURVEILLANCE PLAN,
PROJECT ENVIRONMENTAL
ANALYSTS DOCUMENTATION
PUBLICATIONS
SPECIALISTS ° DEVELOP COST PROJECTIONS

AND SCHEDULES

e CHARACTERIZE
CONTAMINATED FACILITIES

¢ ASSESS DECOMMISSIONING
ALTERNATIVES

l

DECOMMISSIONING OPERATIONS

DECOMMISSIONING ENGINEERING

PERSONNEL REPONSIBILITIES

ENGINEERS e MONITOR SUBCONTRACTOR

HEAVY WORK FOR COMPLIANCE WITH
EQUIPMENT SPECIFICATIONS
OPERATORS :

CRAFTS e IMPLEMENT D&D ACTIVITIES

e REVIEW LONC \NGE PLANS
AND WORK PROCEDURES

MAINTAIN CLOSE WORKING
RELATIONSHIP WITH THE
ROCKWELL DECOMMISSIONING
POOL

PERSONNEL  RESPONSIBILITIES
ENGINEERS e DEVELOP PROJECT PLANS,
PLANNERS AND WORK PROCEDURES
SCHEDULERS AND SCHEDULES

ISSUE STARTUP
READINESS, SAFETY

H  \RD ASSESSMENT, AND
CLOSEQOUT REPORTS

¢ R&D OF DECOMMISSIONING
METHODOLOGIES

e DEVELOP COST ESTIMATES
AND PROJECTIONS

¢ CHARACTERIZE CONTAM-
INATED FACILITIES

REVIEW LONG-RANGE
PLANS

e PREPARE SUBCONTRACTS

Figure 2-2. UNC Decommissioning Services Section Organization and

Responsibilities.
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The purpose of the documents identified in Table 2-1 is to ensure the

UNI-2533

health and environmental safety and cost-effectiveness of the decommis-

sioning work.

Environmental Impact Statements, Environmental

_'Eva]uations, and Environmental Assessments are generated by DOE, UNC or a

subccntractor of UNC,

projects.

procedures and the Safety Hazards Assessment examines the safety

and are approved by DOE-RL.
delineate schedules, budgets and technical approaches for discrete work

Project Plans

Decommissioning Work Procedures describe the step-by-step

considerations for specific decommissioning projects.

TABLE 2-1
“AJOR DECOMMISSIONING DOCUMENT REVIEW AND APPROVAL AUTHORITIES
UNC DECOMMISSIONING PROGRAMS DEPARTMENT (DPD)
DECOMMISSICNING Surveillance §& 0PD UNC
DOCUMENT Services Planning Operations | Engineering | OSFM | Director | E&0S* | DOE-RL
Long-Range Plan R D R R R R R A
Project Plan R R R D R R A A
Decommissicning
Work Procesures A D A
Environmental
Impact Statement R D,A
Environmenzal
£ fon D D,R {D,A
Environrenzal D.R
Assessment D ’ D,A
Safety Hazards
Assessment A D A

D - Cavelop
R - Review
A - Adprove

* Environmental & Occupational Safety

WPZ17C0F
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3.0 GENERAL DESCRIPTION OF THE HANFORD AREA AND SHUT-DOWN FACILITIES

Detailed descriptions of the ecology, demography, geology, climatology,
and other physical characteristics of the Hanford Site are in ERDA 1538
(Reference 2). Figure 3-1 shows the five 100 Areas covered by this
Plan. General site cﬁaracteristics are summarized be]ow;

3.1 ECOLOGY

The Henford Site, which occupies approximately 570 square miles, Iies‘in
a semieric region in southeastern Washington State, in the rain shadow
of the Cascade Mountains. The area is mostly undeveloped terrain with
no ccmmercial or residential use. The Hanford 100 Areas have the
region’s natural sparse covering of sagebrush and shallow-rooted grass
species. Animal species on the site are those common to the region, and
inclucde abundant game fowl and aquatic life.

3.2 DOEMOGRAPHY

Human population within 50 miles of the Hanford Site totals about
250,000. The closest large population center is the Tri-Cities
(Richland, Kennewick, and Pasco), with about 88,000 pecple. The
Tri-Cities is located abcut 30 miles to the south of the Hanford 100
Reacter A . downstream on the Columbia River. The r :ropolitan
Yakima area js about 45 miles to the east and has a population of abcut
53,0C00. Other population near the Hanford Site is spread out in small
communities and agricultural land. Reference 3 provides cetaiied

information on the demography of the areas surrounding the Hanfora Site.
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3.3 GEOLOGY

The Hanford Site, situated in the Pasco Basin, is underlain by thousands
of feet of geologically stable basalt, which in turn is overburdened by
sand and gravel deposits. Studies show there is little chance of a
significant earthquake in this area that would detrimentally affect the
shut-cdewn facilities. The area is included in Zone 2 in the Uniform
Building Code seismic probability map. The maximum recorded earthquake
in the Pasco Basin was 5.5 on the Richter scale. The maximum credible
earthquake, as postulated by seismic experts, is 6.8 on the Richter,
with an epicenter located several miles to the north of the 100 Area.
A1l of the reactors in the\]OO Area would survive such an earthquake
with only insignificant or no damage. See Volume 2 of Reference 2 for

more detaiis.
3.4 CLIMATOLOGY

Rainfall in the area is very light. less then 7 in. per year, most of
which falls during the winter months. Strong, steady winds blow
frequently in the area, particularly in the spring. The maximum
recorded gust was 80 mph. Tornadoes are rare in the region; no tcrnado
damace has ever been reccrdea on tne Hanford Site. Temperatures are
mild in the winter, only occasionally falling below 0°F. Summers are
hot and dry, with daily highs during July anc August frequently in tne
90°F to 100°F range. Reference 4 provides detailed climatological

infermation.

3.5 SITE SFCURITY

The Hanford Site is a federal reservation operated by the Department of

Enercy. Access to the Hanford Site is restricted to authorized
perscnnel, and tne Site is patrcilea by the Hanford Security .

Patrol. As shown in Figure 3-1, only two access
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TABLE 3-1
SHUT-DOWN FACILITY CATEGORIES
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Catecory Facility Designation No. Function
Reactoer 105 8 Housed reactor and fuel -
Buiizings storage basin (irradieted)
Ground 116* (Liguid) 36 In-ground disposal of
Discosal 118 (Solia) - 25 liquid and solid wastes
Fecilities: ' :
Effluent 107 8 Retention Basin
Systems 1904/1908 8 Qutfall Structures
Effluent Pipe 8 systems | Transter of reactor
: (14 miles)| effluent cooling water
1608 4 Pumping Station
Anciilary 103 2 Fuel element stcrage
Facilities building (unirradiated)
108 2% Laboratory
115 3F* Gas recirculation builcing
176 5 Reactor stacks
117 5 Exhaust filter buildings
119 3 Exhaust sample builaing
1706 1 Reactor loop testing

facility

nureral.

;igr

:ion, when used for liquid grouna d
iowed by a letter (representing the 100 Area) and an Arabic

oo | ilities, is

The 116 designation, followecd only by & letter representing
the 100 Area, is usec¢ for reactor stacks.

**Deccmmissioning work on 108-8 and 115-F is currently in progress.

X
e
1)
—
(93}
¥
Q
<1
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4.0 DECOMMISSIONING ASSUMPTIONS, CRITERIA, AND PRIQRITIES

4.1 ASSUMPTIONS

The decommissioning costs and management and technical.strategies
presénted in this Plan are based on the assumptions listed below. These
assumptions are based on experience gained in previous 100 Area decom-
missioning work, engineering studies, and radiological characterization
data. ’

The following assumptions are consistent with the guidance provided in
the SFMP Program Plan (Reference 1). A change in any of the assumptions
would result in the need to re-evaluate this plan. The decommissioning

assumptions are:

e Radiological dose rates to personnel and to members of the public
will be controlled in accordance with DOE standards for radiation
protection, and will be reduced to As Low As Reasonably Achievable
(ALARA) levels.

e Radioactive materials in the shut-down facilities classify as
low-level waste.

o Aliowable Residual Contamination Limits (ARCL) for in-situ

decommissioning will be calculated by using the pathway analysis
methodology (Reference 5).

e Future radiological charact - itions will not affect the overeall
decommissioning strategy. Estimated radionuclide inventories are
based on the best data available when this Plan was prepared
(Reference 6).

e Radioactive wastes not decommissioned in-situ will be disposed of at
the Hanford 200 Area. Such disposals will comply with applicable DOE
Oragers and with Rockwell Hanford Operations requirements.

o iMaterial or equipment removed from the site and released for
uncontrolled use will meet all radiological DOE requirements invoked
at the time of removal.

e Ragjoactive facilities decommissioned in-situ will be isolated in a

manner that provides a degree of protection to the public and
environment as afforded by 10 CFR 61 (Reference 7).

4-1
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"o Intrusion barriers can, if necessary, be designed to last at least
500 years. Such barriers may be either engineered {concrete, riprap,
etc.) or a stable earth cover up to 5 meters thick. Intrusion
barrier requirements are dependent on ARCL calculations.

e [The reactor facilities and land they occupy can, if necessary, be

institutionally controlled for a period of up to 100 years.

- Institutional control means the controlled use of a decommissioned

. site or area through regulation by local, county, state, or federal
agencies. Because of radiological conditions, institutional control
may include access control, minor maintenance and surveillance, and
site use restrictions. Institutional control starts when a facility
is considered to be decommissioned, and ends at 100 years, or any

_time within the 100-year period when radiological conditions warrant
no furtner control.

e 1The site terrain will be restored to as near natural condition as
practicable.

e An Environmental Impact Statement (EIS) will be required for
decommissioning the reactors.

e Asbestos may be disposed of in place if it is isolated in a manner
that provides protection equal to relocating the asbestos to a
hazardous waste disposal site.

4.2 CRITERIA

4.2.1 Criteria Used in Assessing Decommissioning Alternatives

The fo]]owing'factors were used to assess the relative merits of several
candic oo ¢ ioning :thoc in orc - to objectiv y det root
recommended preferread alternative (in-situ decommissioning) for the

shut-down Hanford 100 Areas:

e Dollar expenditure

e Public and occupational radiation exposure
o Manpower requirements

e Project duration

e« Radioactive waste disposal volume

4-2
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e« Potential for reuse of equipment, material, and facility

e 1ime until site can be restored to a nearly natural condition

Criteria used to evaluate each factor are based on the guidelines

- presented in Reference 1 and are consistent with UNC's commitment to

decormission the shut-down Hanford 100 Areé facilities in the safest and
most cost-effective way achievable.

4.2.2 Environmental Protection Criteria (NEPA)

Prior to implementing any decommissioning project in the Hanford

100 Areas, UNC, as a Department of Energy, Richland Office (DOE-RL)
contractor, is required to comply with local, state and federal
envircnmental protection criteria. The NEPA criteria are of particular
concern because of the range of environmental issues addressed and the
impacts on decommissioning budgets and schedules. DOE-RL Order

RL 5440.1 (Reference 8) defines two major reéponsibi]ities for RL

contractors in the implementation of the NEPA process:

o Develop and implement programs which provide timely awareness and
review of all proposed contractor activities with the potential for
impacting the environment.

e Provide for timely completion and submittal of appropriate NEPA

documentation to the RL Safety and Quality Assurance Division (S0A)
and appropria RL program/pro, :t offices in accordance with ti
procedures contained in RL Order 5440.1.

The NEPA process will be implementea early in the planning stages in
order to allow UNC and DOE-RL sufficient time to obtain public comments
and to complete the necessary NEPA documentation. UNC recommends to the
DOE-RL program office a level of environmental documentation for each
decommissioning project. The DOE-RL program office considers the
recommendation, then advises UNC of the required level of NEPA _
documentation. Depending on the proposed project, DOE may specify

one of three levels of NEPA documentation. These include an
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Environmental Evaluation (EE), Environmental Assessment (EA), and an
Environmental Impact Statement (EIS). DOE may advise that an Action
Description Memorandum (ADM) be prepared. The ADM serves as a basis for
determining the required level of NEPA documentation.

Table 4-1 summarizes the NEPA documents that have been ccmpleted and the
NEPA documents proposed for future 100 Area decommissioning work.

The level of NEPA documentation required can significantly impact
project startup schedules. An EIS requires substantially more time to
cemplete than the other levels of NEPA documentation. Figure 4-1 shows
the major milestones in the EIS process. The estimated time to complete
an EIS, from start to finish, is approximately two yeears.

Netice
of Intent

P
e
[

N

s

?

b
A,

sty

14 montis 7 months 5 months
A A JA\ A
Publish Publisn DOE
Draft EIS Record of
EIS Decision

Figure £-1. Major Milestones in the EIS Process.

The durztion between the major milestones will vary, cepencing upon the
scope of the EIS, public inyo]vement, and the extent eof comments
received cn tne draft EIS. The draft will be reviewed by DCE and UNC.
Public hearings will also bg conducted pricr to issuence cf the final
decument. DOE has not decided on the required Tevel of NEPA
documentation for the various decommissioning projects. For planning
purposes, it is assumed tnat only the reactor builaing projects will

require zn EIS. o
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TABLE 4-1
NEPA DOCUMENTS FOR CURRENT AND FUTURE
100 AREA DECOMMISSIONING PROJECTS
Facility NEPA Document Issue Date
A1l i00-F Area Environmental Assessment, 10/80
Non-Reactor issued by DOE
Facilities
108-8 Environmental Evaluation, 8/83
issued by UNC
105-8, -C, Environmental Evaluation, 1/84
-D, -DR Fuel issued by UNC '
Storage Basin
117-C, 117-H Environmental Evaluation, 5/83
issued by UNC
A11 Surplus Action Description Memorandum 1/84
100 Arez jssued by UNC
Facilities
Shut-Sown Action Description Memorandum 9/84
Hanford jssued by UNC
100 Arca
Reactors*
Ground disposal Environmental Evaluation, or Anticipated

sites; reactor
water effluent
systams; and
ancitiary
structures

Environmental Assessment
to be issued by UNC

issue in FY 85

*DOE will review the ADM and make a decision on the level of NEPA

documentation required for decommissioning the reactors.
purpcses, UNC assumes that an EIS will be required.

4-5
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- 4.2.3 Safety Criteria

. Until decommissioning is complete, regular maintenance and surveillance
will be conducted on the shut-down facilities to correct industrial and
radiological hazards. The maintenance and surveillance program is
described in References 9 and 10.

Completing the decommissioning work safely is of primary concern to
UNC. Accordingly, the guidelines presented in DOE Order 5481.1A
‘(Reference 11) will be followed for all decommissioning work. This
Order establishes specific safety criteria for all DOE activities,
including decommissioning worg.

i

A Safety Hazards Assessment will be completed before work begins on any

decommissioning project. The Safety Hazards Assessment is a systematic
investigation of three categories of hazards associated with a
particular project: dindustrial, radiological, and envircnmental.

The key toc the Safety Hazards Assessment is use of a matrix, basea on
hazard severity and hazard probability, to determine if a particular
piece of work has an acceptable risk. Hazard severity and probability
designations are described below.

Hazara Severity Categories

Category 1 - May cause death or system loss.

Category 1l - May cause severe injury, severe occupational illness, or
major system damage.

Category III - May cause minor injury, minor occupational illness, or
minor system damage.

Category 1V - Will not result in injury, occupational illness, or
system damage.
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Hazard Probability Categories

Multiple Projects
Category Single Project or Procedure or Procedures

A - Freguent Likely to occur frequently Continuously experienced

B - Reasonably Will oécur several times in Will occur frequently
Probably life of an item

C - Occasional Likely to occur sometime Will occur several times
1ife of an item

D - Remote ' So.un11ke1y, it can be Unlikely to occur, but
assumed that this hazard possible
will not be experienced
E - Extremely Probability of occurrence So unlikely, it can be
Improbable cannot beé distinguished assumed that this hazard
from zero will not be experienced
F - Impossible Physically impossible to Will not occur -
occur

The following matrix is used to determine the Hazard Class Designation.

Hazard Class Matrix

I H H H M L L Hazard Class
Designation
Hazardad I1 H H H M L L
Severity L = Low
Categories ITI M M M L L L
M = Moderate
Iv L L L L L L
H = Hign

A B C D E F

Hazard Probability Categories

Low and Moderate designations are acceptable risks. A high designation
means the work is unacceptably hazardous, and the procedures must be
revised before they are put into use. UNI-M-89 (Reference 12) provides
details on the hazard evaluation process.
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In addition, a Start-Up Readiness Review is conducted prior to
implementation of each project. Based on this review, a Project
Readiness Report is completed. This report is a compilation of all the
NEPA documents, work procedures, safety documents, and other applicable
documentation for a particular project. Comprehensive safety check
sheets are included, and must be signed as appropriate, by the
.Eesponsib1e UNC Decommissioning Services personnel.

4.3 PRCGJGECT PRIORITIES

4.3.1 Prioritization Criteria

Due to the large number of surplus facilities in the Hanford 100 Areas
awaiting final disposition and the funds available to perform this work,

decommissioning priorities must be set. Once priorities are

established, detailed costs and schedules that reflect these priorities
can be developed with more accuracy.

DOE-SFiMP has established criteria to guide participating decommis-
sioning contractors in determining project priorities and ranking
(Reference 13). The six factors are listed below in order of priority

assignec by SFMPO.

-I b meal aad Cafmdis CHanmdanmden

The raluation factor of generally greatest concern to SFMPO is
legal or contractual obligations. Legal requirements generally
pertain to the safety of the public, workers, and the environment.
SFHPO assigns highest priority to assuring that the facilities in
the program pose no unacceptable safety risk. Surveillance and
maintenance of surplus facilities in a safe condition (until a
deccmmissioning project can be initiated) is considered to be the

highest overall program priority.

2. Eccncemic Impact of Delayed Versus Immediate Decommissioring

Consiceration must be given to the tradeoff between the cost of _
continued maintenance and surveillance, and the cost of final T
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tacility disposition. SFMPO has developed an economic analysis
mcdel that utilizes a monetary discounting technique to calculate
the "present value" cost for surveillance and maintenance as well as
{or decommissioning.

cealth Risks of -Delayed Decommissioning

The health risk to on-site personnel and the general public as a
result of postponing decommissioning must be considered. SFMPO has
caveloped a health risk model that ranks each project relative to
211 other SFMP projects based on the condition of the facility, the
zmount and types of radioactive material present in the facility,
and the population and meteorological conditions of the area
surrounding the facility.

future Site Plans

ine compatibility of the existing facility with future plans for the
site is a factor used to identify facilities which are incompatible
with either existing or projected future uses of the site on
zdjoining sites.

Cost-Effectiveness Program Management

Cost-effective program management is another evaluation factor that
cculd result in early initiation of a decommissioning project or
cdelay it until a later date. This factor concerns the availability
cf a developed, efficient organization for the facility project.
where organized programs are already in place at a site, D&D work
Tor facilities on the site will proceed more efficiently and safely
tnan for projects where staff development and training ramp-up are
still required. Cost-efficient program management may have
important influence on the total cost of this project. SFMPO
zssigns high weight to cost, thus this factor may have significant
cearing on project prioritization.

Cther Special Factors

in some jnstances special factors may be unique to a few projects

znd might contribute to the overall priority ranking of these
orojects. Special factors such as local government concerns é&nd

oublic opposition or acceptance of proposed D&D work may influence a
orocject priority.
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4.3.2 Prioritization of Projects

For criteria 1 through 4, no clear priority could be assigned to one
faéi]ity over another. Each reactor has approximately the same
radionuclide -inventory; each facility is in approximately the same state
of repair; each presents the same relative postponément risks, and each
area, except for parts of B, D, KE and KW, are totally shut down with

only deccmmissioning personnel on site.

For these reasons, criteria numbers 5, Cost Effective Program Management
and number 6, Other Special Factors, were used to establish the priority
ranking.

Past and present decommissioning work efforts in the 100 Areas have
demonstrated that concentrating a trained work crew in one area is more
cost-effective than trying to work in several areas at one time.
Concentrating work in one area allows for better utilization of equip-
ment, D&D workers, and supervisors. Instead of hiring and training
additional crews to work many smaller projects, the same trained crew
can be kept intact when working projects area by area. This tends to
levelize work efforts, which in turn strengthens job safety and prevents
costly lay-offs, rehiring, and retraining.

The present strategy for decommissioning the 100 Area surplus facilities
calls for working the majority of the ancillary and above-grade effli 1t
facilities in a particular 100-Area prior to completing final disposition

on the reactor and ground disposal facilities. This will allow time for

the NEPA documentation to be completed on the reactor facilities. (For long-
range planning purposes, it has been anticipated that an EIS will be re-

quired in order to decommission the reactors.)

Because of the ongoing utilization of the irradiated fuel storage bésins
at both the 105-KW and 105-KE reactors, these facilities have been
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chosen to be among the Tast 100 Area decommissioning projects. Finally,
because the 105-B reactor may be preserved as a national historical
museum, decommissioning of that facility will probably be perfcrmed
last, in order to allow time for the decision to be made.

Based on the above, the recommended priority rankings are shown in
Tables 4-2 and 4-3. The priorities are also reflected in the cost and

schedule tables in Section 7. These project groupings differ somewhat

from those in the SFMP Program Plan (Reference 1). This is due to the
new project groupings by like facilities instead of project groupings by

a particular 100 Area.

WP#1699F
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TABLE 4-2
- DECOMMISSIONING PROJECT GROUPINGS AND PRIORITIES
AR FACILITIES
Priority Project
Ranking Group Facilities
1. Ancillaries 115-D/DR, 117-D, 117-DR, 119-DR

108-F, 116-D, 116-DR and 103-D

2. Effluent 107-D, 107-DR, 107-F, 107-H, 1608-F,
1608-H, 1608-D, 1608-DR, 1904-F%*,
1904-H*, 1904-D and DR*, 100-F Effluent
Line*, 100-H Effluent Line*, 100-D/DR
Effluent Line*

3. Reactor 105-F and Fuel Storage Basin
105-H and Fuel Storage Basin
105-D and Fuel Storage Basin
105-DR and Fuel Storage Basin .
105-D/DR Process Water Tunnel “EF
105-H Process Water Tunnel
105-F Process Water Tunnel

k3
! -]-@)4

4. Ground Disposal 116-F Liquid Waste
118-F Solid Waste
116-H Liquid Waste
118-H Solid Waste
116-D/DR Liquid Waste
118-D/DR Solid Waste

*~ Jow-grac¢ facilit™ ;.

t
\

Gt
Cpe
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TABLE 4-3
DECOMMISSIONING PROJECT GROUPINGS AND PRIORITIES

Project
Group

1.

Gl

Ancillaries

Effluent

Reactors

Ground Disposal

*Belcw-grade facilities.
|
|

GE FACILITIES

Facilities

115-8/C, 108-B, 104-8.1, 104-B.2,
117-C, 117-8, 115-Ke, 115-KW, 117-KE,
117-KW, 119-KE/KW, 116-KE/KW,
1706-KE/KEL/KER, 103-8, 116-8

107-8, 107-C, 107-KE, 107-KW, 1904-8.1,
1904-B.2*, 1904-C*, 1908-K,

100-8/C Effluent Line*,

100-KE/KW Effluent Line*

105-C and Fuel Storage Basin
105-KE and Fuel Storage Basin
105-KW and Fuel Storage Basin
105-B and Fuel Storage Basin
105-B/C Process Vater Tunnel,
105-KE/KW Process Water Tunnel

116-8/C Ligquid Waste
118-8/C Solid Waste
116-KE/KW Liquid Waste
118-KE/KW Solid Waste
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5.0 WASTE MANAGEMENT

5.1 INTRODUCTION

This Section describes the waste disposal and the radiological release
policies for facilities to be decommissioned in the Hanford 100 Areas.
This Section addresses:

Radioactive waste to be removed from the site and buried elsewhere;
Radioactive waste to be left at the site;

Allowable Residual Contamination Levels (ARCL);

Release of material for unrestricted offsite use, and

Disposition of nonradioactive hazardous materials.

As described in Section 6, in-situ disposal of the radjoactive material
has been identified as the most cost-effective method of decommissioning
the 100 Areas. The available radiological data (Reference 6) indicate
that 100 Area wastes meet the regquirements for low-level waste as
defined by DOE Order 5480.1 (Reference 14) and by 10 CFR 6]

(Reference 7). Any waste not appropriate for in-situ disposal, will be
removed for disposal at the Hanford 200 Area. The Alloweble Residual
Contamination Level (ARCL) methodology aeveloped by Pacific Northwest
Laboratory (PNL) will be used to define the amount of radioactive

i~ | that may sa= y tin after dec ¢ ifoning & 1 :ility.

5.2 RADIOACTIVE WASTE

5.2.1 Waste Removed from Site

Waste that is not appropriate for in-situ disposal will be removed,
packaged, and transborted to the Hanford 200 Area for disposal. Such
disposal will comply with the applicable DOE Orders and with the burial
site operator regulations. Packaging and transport of the waste will be
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accomplished in accordance with UNI-M-29, Shipment of Radjoactive and
Other Hazardous Materials (Reference 15). UNI-M-29 provides for a
degree of safety equal to that required by the Department of
Transpcrtation for offsite shipments.

Projected waste volumes to be removed from the 100 Areas are low ( 14 of
all racioactive material) because the preferred in-situ decommissioning
alternative will leave the facilities in place rather than removing them
for disposal elsewhere.

5.2.2 Waste Left at the Site (Decommissioned In-Situ)

The majority of radioactive wastes will be left in place as the
facilities are decommissioned. The-amount (curies) that can safely
remain in a decommissioned facility are dictated by the ARCL
methodology. This methodology is explained in the following Section.
Using the in-situ alternative, an estimated 99% of the radioactive

materizl will be left in place in the 100 Areas.

5.3 ALLOWABLE RESIDUAL CONTAMINATION LEVELS (ARCL)

It has been the historic practice at Hanford to release equipment and
materiais for unrestricted use when they were found to be "free of
contamination.”" The definition of free of contamination has generally
been lsss than detectable with portable radiation detection
instrumentation such as a Geiger Muller or portable alpha monitor. This
same approach has been used for decontamination and decommissioning of
surplus facilities; i.e., cleanup to less than detectabla levels prior

to release and demolition.
DOE recantly adopted the release limits defined in Regulatory Guide 1.26

(Reference 17). These limits, in some cases, are less restrictive than
the less than detectable criterion. In the spirit of the ALARA
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philosophy, the Tess than detectable criterion will be used whenever
practicable. However, in all cases, material released for offsite use
will, as a minimum, meet the limits defined in Regulatory Guide 1.86.
Use of Regulatory Guide 1.86 release limits requires the prior approval
of UNC Environmental and Occupational Safety (See Section 5.4).

This conservative approach is considered a good practice when releasing
equipment and materials for offsite use; however, when the less-than-
detectable criterion is applied to cleanup of surplus facilities, it can
result in unreasonably high funding. Therefore, DOE-RL has directed the
Hanford Contractors to use the ARCL methodology to establish radio-
logical release criteria for decommissioning surplus contaminated
facilities on the Hanford Site (Reference 16).

The ARCL method, developed by Pacific Northwest Laboratories defines the
amount of radioactive material that may safely remain after a facility
has been decommissioned. The ARCL method defines realistic exposure
scenerios, based on an analysis of potential radiation exposure
pathways. The scenarios consider the numerous ways in which persons
could be exposed to the remaining radioactive materials during or after
institutional control of the site.

The predicted radiation doses are then calculated and compared to an
es? Hlished dose 1imit to define the ARCL for the specific mixture of
radionuclices present at a specific facility or lecation. If the
precdicted potential dose to an individual determined by this method is
less than a selected dose 1imit, then no further actions would be
required for that site. If the predicted potential dose exceeds the
1imit, then additional remedial action must be taken. Reference 5 is
the PNL document that explains how the ARCL method is used to determine
releise values for the Hanford 100 Areas.
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5.3.1 Application of the ARCL Method

Current DOE guidance requires that the dose to a maxima11y exposed
person, following the release of a decommissioned facility or land area
for unrestricted use, be less than 25 mrem/year to the whole body or any
organ. (A maximally exposed site resident is assumed to receive the
maximum possible radiation dose frem all of the exposure pathways on a

particular site.)

If the ARCL analysis indicates that the 25 mrem/year criterion cannot be
achieved cost-effectively for a particular site, then DOE-RL must
approve the specific dose levels for that sight, calculated by use of
the ARCL method, prior to initiation of the decommissioning work. The
As Low As Reascnably Achievable (ALARA) philosophy is applicable
whenever it is cost-effective to reduce doses below the 25 mrem/year

e
u

level. i

Table 5-1 lists dose levels to a maximally exposed person, and how they
relate to site status after decommissioning. The ALARA philosophy and
cost effectiveness are of primary importance in determining which

release level will be achieved for a particular site.

Ut e
iy
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TABLE 5-1
RELEASE LEVELS AND PRIORITIES FOR
DECOMMISSIONED FACILITIES AND LAND AREAS
Priority Release. Level - Site Status

1 Decontaminate to less than Site can be released
detectable. immediately for

unrestricted use.

Z ARCL of 25 mrem/year or less Site can be released
immediately following immediately for
decommissioning. unrestricted use.

3 ARCL of 25 mrem/year or less Site can be released in
within 100 yr institutional the year that the radio-
control period. nuclides have decayed to

ARCL value of less than
25 mrem/year.

4 ARCL of up to 500 mrem/year DOE-RL approval is needed

at end of 100 yr institutional to exceed 25 mrem/year.
control period.

5.4 RELEASE OF MATERIALS FOR UNRESTRICTED OFFSITE USE

DOE recently adopted the release limits defined in Regulatory Guide 1.86
(Reference 17). These limits, in some cases, are less restrictive than
the lass than detectable criterion. In the spirit of the ALARA
philosophy, the less than detectable criterion will be used whenever
practicable. However, in all cases, material released for offsite use
will, as a minimum, meet the limits defined in Regulatory Guide 1.86.
Use of Regulatory Guide 1.85 release limits requires the prior approval
of UNC Environmental and Occupational Safety. Table 5-2 lists these

criteria.

5-5
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TABLE 5-2

ACCEPTABLE SURFACE CONTAMINATION LEVELS
FOR MATERIALS REMOVED FROM THE SITE

3 5,c N b,e
quctige Average Max i Removanle

Z 2 2
» 5,000 ¢pm a/i00cm 15,000 cpm &/100cm 1,000 cpm &/1C0cm

2ss:

ore

Trzn 100 dpm/lOOcm2 200 dpm/lUOcmZ 20 dpm/]OOcm2
R2-Z )

Th-2 , -
-1z '

Th-net, Th-232, 1000 dpm/!OOcmz 3000 dpm/IUOcm2 200 cpm/i 100cme
Sr-z

Aa-2

[-32 I-133

gdeta~cerma emitters 5000 dpm/B3-Y/ 15,00G dpm -7/ 1,000 dpm 3-Y/
(nuclices with decay 100cm? 100cme 100cm?

meces cther than
alena emission or
socnataneous fission)
exceot Sr-90 eand
otrers noted above.

the rate of

ission by rediocactive materials as determ1neﬂ by c'rreftrnq the counts per

Uie observed by an apprcpriate detector for backgroung, e‘r1ciency, and

tric factors associated with the instrumentaticn.

crements of averace cunteminant should nct pe averzged cver mera than

scuare neter. For objects fer less surface area, the aver:igce should be derived

Forozach sucn ocject.

GT maximum contemination level applies to en erea cf not more than 100cm2.

2 zmount of removablie radioactive material per 100cm¢ surface area should
cetermined by wiping that area with dry fiiter cr soft abscrcent peper,

ﬁ3/1ng moderate pressure, and asse557ng the amount ¢f radicactive material on

ire wipe with an eppropriate instrument of known efficiency. When removeble

snzzmination on objects of less surface is determined, the pertinent levels

~cuta be recuced proportionally anc the entire surface shouia be wiped.

1(0‘1

[T S I B TR I B
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5.5 DISPOSITION OF CONTAMINATED EQUIPMENT

Equipment contaminated with radioactive materials should be
dispositioned using the priorities listed below. The intent of these
priorities is tec practice the ALARA philosophy by minimizing the

- movement and handling of radioactive materials.

1. Rszsuse Equipment. Equipment should be removed for reuse if it is
cost-effective to do so and if a new user for the eguipment has been
icentified. The new.user will provide the funds for removal and
transport to the new location. )

2. Leave Equipment in Place. IT a cost effective reuse is not
identified, equipment should be left in place. This priority should
be used only if the radioactive material on the equipment can be
contained during the demolition phase of decommissicning.

3. Relocate Equipment in Same Facility. If there is a potential for
g ralease of radioactive material to the enviroment during demolition
of the facility containing the equipment, before demolition the
equipment should be relocated to an area in the same facility where
it is protected (e.g., tunnel, basement, etc.).

4. Relocate Equipment to Another Contaminated Facility. If eguipment
cznnot be left in place or relocated in its own facility, the
ecuipment should be relocated to a below-grade void in another
centaminated facility where it can be covered with a minimum of
1 meter of clean fill.

5. Reslocate Equipment to a Noncentaminated Facility. If the equipment
czn not be relocated to a void in another contaminated facility, it
shoula be relocated to a void in a noncontaminated facility that is
scheduled to be decommissioned. Special authorization from UNC
gnvironmental ana Occupational Safety is required for this option.

- €. Remove Equipment for Burijal. As a last resort, the equipment should
pe removed and packaged for dispcsal at the Hanfora 200 Area low
level waste disposal site.

5.6 DISPOSITION OF NONRADIOACTIVE HAZARDOUS MATERIALS

The cisposition of nonracdicactive, nazardous wastes and/or materials,
including asbestos, mercury, PCB o0il, and possibly other materials, will

5-7
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be addressed in the Safety Hazards Assessment issued by UNC, in
accordance with DOE directives, before any actual decommissioning work
begins cn a facility. The applicable Decommissioning Work Procedures
will provide explicit instructions to control the release of any
hazardous material during decommissioning work. Table 5-3 Tists the
significant, nonradioactive hazardous materials present in the Hanford
100 Area facilities. |

TABLE 5-3
NONRADIQACTIVE HAZARDOUS MATERIALS PRESENT IN
THE 100 AREA SHUT-DOWN FACILITIES

Material Quantity Location - Preferred Disposition .
=
Asbestos 2,700 yd3  Pipe insulation in For facilities -that are =4
105's and many demolished and placed
ancillary facilities; below-grade, below-grade
siding material on asbestos is left in
105's ana other place, and above-grade
facilities. asbestos is placed
below-grade.
Mercury 1,025 1b Panel gages for A1l mercury will be
control equipment removed prior to
in all 100 Areas. decommissioning.
PCB o1l Unknown In transtormers. A1l PCB remaining in
100 Area shut-down
facilities will be
removed prior to
i decommissioning. A
sampling program 1is
currently being
' conducted to determine
PCB inventories.
WP#1733F e
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6.C DECOMMISSIONING ALTERNATIVES

As z result of conceptual engineering and cost evaluations of many
deccmmissioning alternatives for the reactors and ground disposal
fecilities, in-situ was selected by DOE-RL as the recommended preferred

- alternative. And because the advantages of the in-situ alternative are
aiso applicable to the ancillary facilities and effluent systems, DOE-RL
has selected the in-situ alternative for all Henford 100 Area facilities.

In essence, in-situ decomnissioning means dispcsing of the facility in
its present location (as opposed to hauling it away for disposal
elszwhere), then installing a protective barrier designed to isolate the
rac¢ioactive residues from pathways to man and the environment. Although
in-situ is the preferred alternative, no alternative will be implemented
for any project until the NEPA process is completed (see Section 4.2.2).

The 7ollowing paragraphs describe the alternatives considered for the
rezctor and ground dispesal facilities, and how the in-situ alternative

will D2 used for all cof the Hanford 100 Area facilities.

6.1 REACTOR FACILITIES

6.1.] A]ternatives Assessed for the Reactors

Ccnceptual engineering and cost evaluaticns were made of three candidate
deccmmissioning alternatives for the eight reactors: safe storage/
detzarred diémant]ement; immeaiate dismantlement; and in-situ. Detailed
descriptions and assessments of these decommissioning alternatives eare
in UNI-2619 (Reference 13).

SeTs storage/deferred dismantlement means temporarily storing the

rezcter in a safe, secure status to allow a predetermined amount of

racionuclicde decay, and then dismantling the reactor and transporting

e-1
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the radioactive material to an approved disposal site. The advantage of
deferring the dismantlement work, say for several decades, is that much
of the high energy, gamma-emitting radiation will have decayed, allowing
the dismantling work to be done more safely and cost-effectfve]y,
without need of special remote handling equipment, shielding, etc.
However, deferring the dismantlement work would impose tne high cost of
maintaining the facility in a safe condition for decades, and would
impose a long delay in beginning the 100 year institutional control
period. For the shut-down Hanford 100 Area facilities, the safe storage
" period would be 75 years.

In the immediate dismantlement mode, the entire reactor facility is
immediztely removed from the:site and the site is restored to
unrestricted use status. Two alternative methods for accomplishing this
decommissioning mode have been identified as practicable from an

enginesring and construction standpoint. They are:

IMMEDIATE DISMANTLEMENT DECOMMISSIONING MODES

Altsrnative General Description
~ No. 1, Ziece-by- Remove structures surrounding reacter block.
Piece Removal Flood reactor block with water to provide
: shieldinqg. C(Cut and dismantle reactor frrm top
down. ..ansport reactor block pieces to _-JO West
Area low-level waste disposal site.
No. 2, One-Piece Remove structures surrounding reactor bleck and
Removai excavate under reactor. Lift reactor and

transport on crawler to 200 West Area low-level
waste disposal site.

The buiiding demolition, reactor removal, and site restoration
procedures for these alternatives would be very similar to those for
deferrec dismantlement of the reactor following sate storage. However,

6-2
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given the current inventory of radionuclides in the reactor block (see
Table 31-3 in "Reactor Buildings" in Part 2), the immeciate piece-by-
piece cismantlement of the reactor block would involve very high
occupztional exposure (about 2,000 man-rem) and would require the
design, fabrication, and use of special containment, shielding, renmote
work, end water cleanup equipment. These requirements would result in a
very nigh total decommissioning cost (estimated at $200 million) and
produce over 4 million ft3 of solid radioactive waste volume. Removal
of the reactors in one piece will require an evaluation of the reactor
base support and foundation, engineering of an excavation procedure for

positicning the crawler, and development of crawler transport technigue.

For the eight reactor facilities, the in-situ alternative is
dramatically superior to the other alternatives in five assessment
factors of cost, occupational exposure, manpower, ccmpletion time, and
waste volume, and thus has been determined by DOE-RL to be the
recommended preferred decommissicning alternative. Figure 6-1
summarizes the advantages of the in-situ alternative over the safe
storace/deferred dismantlement, and immediate dismantlement alternatives

for deccmmissioning the reactors.

6.1.2 Preferred In-Situ Alternative for Peactors

: recommended preferred in-situ alternative consists of leaving the
actors in place, under an earthen mound of clean gravel and concrete
‘e. The eartnh for the mound will be taken from local gravel pits
ne:- tne reactor sites, and the clean concrete rubble will be proviced
by tihe cemolished reactor building superstructures. The 9,000-ton
reacter block, left intact, will serve as its own high-integrity, long-
term rzciological burial container. The mound wil) provide a degree of
envircrmental isolation superior to that achievable by dismantling the
reactor shields ang block, and then burying the disturbed radioactive

material in a conventional shallow land, low-level waste disposal site.
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A tyoical reactor block consists of a 1/4-in. steel outer plate, a 40 to
8G in. thick biological shield comprised of alternating layers of steel
and Masonite, and an 8 to 10 in. thick cast steel thermal shield, all
encasing a solid stack of graphite blocks. (See "Reactor Buildings" in
Part 2 of this Plan for detailed information.) This welded, vault-like
structure is expected to provide long-term containment capability under
environmental conditions far harsher than any that may be encountered in
the dry Hanford soil. The majority of radionuclides remaining within
the reactor block are chemically "locked up" in the physical matrix of
cast steel and graphite and, if the reactor block were opened up, would
not readily migrate to the environment or contaminate human focd
patnways.

The on-site arcnitect engineering firm, Kaiser Engineering Hanford
(KEH), has prebared a Conceptual Design Report (COR) for in-situ
deccrimissioning of the eight reactors (Reference 19). The CDR analyzes
four alternative in-situ plans and cost estimates in order to arrive at
a recommended feasible concept. Plans 1 anu 2 would cecommission eacn
reactor separately. Plans 3 and 4 would decommission them concurrently,
rotating crews from one area to another. The degree of demolition of
the superstructure varies between Plans 1 and 2. Of the four plans,

Plan 4 is the most cost-effective.

Plan 4 involves the major tasks of contamination fixing, cemolition, ang
burial. The decommissioning work will be performed by UNC personnel,
site D&D workers, an off-site specia]ty explosives consultant, &nd an
off-site earth moving contractor. Initially, decommissioning workers
will fix loose contaminants to the extent necessary to prevent
radionuclide release during building demoiition. Areas below grade will
be filled with slurry, rubble, and/or soil, so decontamination or fixing
in these areas will be minimal. Contamination on surfaces which could

disperse to other areas wnen disturbed can be removec by dry vacuuming,
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or the contamination will be fixed using either a latex-based film or a
sodium silicate solution. Three permanent survey marker control points

will be estahlished at each decommissioned reactor site.

The fuel storage basins require individual attention. The fuel storage
basins &t B, C, D and DR-105 facilities are currently beiﬁg cleaned by
removing the water and sludge and fixing the remaining contaminants.
This work is scheduled to be completed in FY 1984 or early FY 1985. The
fuel storage basins at 105-H ana F have had the water removed and were
backfilled with gravel and dirt in 1969. This backfill may have to be
removeC prior to decommissioning to assure that no fuel elements have
been inadvertently left in the basin. The 105-KE and KW fuel storage
basins zre currently being used to store irraaiated fuel from N Reactor,
and wiil continue to be used until the stored fuel can be processed at
PUREX. The estimated date for completion of removal and prccessing of
this fuel is 1987.

The CDR icentifies above- and below-ground voids for each reactor
facility. These voids will be filled using either local earthen fill
materizi or a cement slurry mix of 300 psi compressive strength. Tne
use of slurry vs earthen backfill will be determined on a void by void
basis, based on safety, accessibility, and cost-effectiveness. A batch
plant will be brought onsite to mix and pump slurry as necessary.
Depencing on location anc effect on the in jrity of the mound, certain
voids may be left unfilled. Openings such as pipes, ducts, and conduits
tnat lead from outside the earthen mound to the reacter are defined as
pathwavs for radionuclide migration and have been jdentified for each of
the eigcnt reactors. A1l such patnways that could be used by burrcwing
animais, or provide a means of unobstructed flow for water or air, would
be remcved, sealea off, or filled for a distance of at teast 16 feet

from tne outer perimeter of the mound, inwards.

6-6




UNI-2533

The reactor block will be left in place on its foundation, and the
rezctor equipment (gamma monitors, wecrk elevators, safety ball hoppers,
etc.) will be left in place on or around the reactor block. The
vertical safety rods and the horizontal control rods will be left
inserted in the reactor bleck. Water risers, cross headers, downcomers,
capced process tubes, and nozzles will also be left in place as
installed on the reactor block.

Once below-ground voids are filled and contaminants fixed, the perimeter
of the 105 building, except for reinforced concrete walls, will be
reduced to rubble. The lower reinforced shield walls will also remain
in place around the reactor block. These 42 to 56 ft high, 3 to 5 ft
thick reinforcea concretegwalls will provide a strong intrusion barrier
around the reactor block and will assist in retaining the buried
materials in place.

An 290-ton crane with a 5-ton wrecking ball and 100-ft boom is currently
usec¢ tor most of the demolition work in the 100 Areas, and will be the
priméry equipment used for the 105 decommissioning. An explasives
expert will assist in razing pertions of the structure. Both the
wrec<ing tall and the explosives will breek the concrete into rubble,

which will be left as fill arcund the reactor.

The rubble, as it fir : [Ts, will be in ~ -ge piect which ¢ 1 bridce
between each other creating large voids and pockets. To reduce or
eliminate tnese voids and minimize future subsidence of the mouna, the
rubole on the ground may require additional breakage, cutting, and
rearrangement. Ductwork, tanks, and large pipes will be flattened.
Metzal decking, grating, and structural steel will be arranged as
necessary to eliminate voids. Care will be taken when demolishing ana
backTilling in and around the work area to prevent breaking nozzles ¢n
the Tront ana rear faces of the reactor block and the ball noppers on

top of the reactor.

(@2}
1
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A layer of slurry or earthen fill will be placed over the rubble.
Grading eguipment or a vibrating compactor will be used on this initial
layer sc that the slurry or earth backfill will fi1l the majority of the
voids.

After tne demolition and backfilling within the reactor building are
complete, the outside of the building will be backfilled. Selected
backfill material from borrow pits located near the reactor will be
self-loacded into scrapers or loaded into bottom dump trucks with front-
end loacers. The load will be hauled to the reactor site and dumped in
12-18 in. 1ifts. Bulldozers will spread the material and assist in
leveling the fill and shaping the mound as required. The heavy
equipment working on the ground will also heip to compact the material.
The resulting earthen mound will be approximately 70 ft high, with a
minimum depth of 16 ft (5 m) above the reactor block, with a slope of
3:1 (horizontal:vertical).

For stasilization of tne meund surface, the ground will be covereg with
approximately 2 ft of topsoil and seeded with shallow-rooted indigenous
plants. The topscil and plant growth will absorb water, prevent runoff,
reduce the need for a flatter slope and provide a natural-looking mound

which Sienas into tne surrounding terrain.

The overall settlement in the mound is estimated to be approximately

4 ft. Engineering estimates incicate that the majority of tnis
settlement will occur within the first ten years. If, during the
ten-year post construction maintenance period, differential settlement
should create unsafe conditions, they can be corrected easily by hauling

in and placing additional backfill.
Engineering estimates indicate that the earth mound will last & minimum

of 500 ysars with 1ittle or no maintenance. Frosion rates for the mound

are based on erosion data for natural soils in similar areas. Very

6-8
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little erosion of the mounds is anticipated during the 500-year period.
Natural mounds of roughly the same size, shape, and composition have

existed in the Hanford Site for over 13,000 years.

The 16-ft eartn/gravel mound will protect inadvertent intruders and
isolate the radioactive materials from significant pathways to man and
the znvironment for a minimum of 500 years. The in-situ decommissioning
of the shut-down Hanford production reactors is illustrated in

Figure 6-2.

6.2 GROUND DISPOSAL FACILITIES

6.2.1 Alternatives Assessed for tne Ground Disposal Facilities

Thres basic decommissioning alternatives were considered for the ground
disposal facilities: safe storage/deferred dismantlement; immediate
dismentlement; ana in-situ.

Safe storage/deferred dismantlement of a contaminated grouna facility

means temporarily storing the ground facility in a safe ana secure

status to allow a predetermined ameount of radionuclice cecay, and then
discosing of the vigicactive waste by excavation and removal to the

206 ~rea low-level waste disposal site. The advanfage in dsferring the
d nentling work - that most of tl higher energy, short half-1i- - i1io-
nuclides will have decayed, enabling the disposal work to be accomplished

more safely and cost-effectively, and with less total waste volume involved.

Disacvantages are the cost of maintaining the facility for decades, and
the long delay in releasing the site for other use. Based on the charac-
teristics of the radicactive waste materials contained in the ground
faciiities, the optimum safe storage period for this decommissioning mode

wou'!c be 75 years.
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Three alternatives for the safe storage phase have been identified as

préctical from an engineering and construction standpoint.

Only one

practical alternative for the dismantiement phase has been identified.

The alternatives are:

SAFE STORAGE/DEFERRED DISMANTLEMENT DECOMMISSIONING MODE

Safe Storage Phase
~lternative

General Description

No. 1, Roller
Compacted Concrete
Barrier

No. 2, Single
Dense Grass
Barrier

No. 2, Existing
Weec Control

Jismantlement
Phase Alternative

Fill voids and install a biclogical barrier using
roller-compacted concrete. Maintain the barrier
for 75 years.

Fill voids, seed topsoil, and maintain the barrier
for 75 years, including necessary irrigation,
fertilization, ana selective weed control.

Fi1l voids, and lay down a covering of 1 ft to
4 ft of clean soil. Cover with clean gravel.
Treat with herbicides to maintain weed free.
Maintain barrier for 75 years.

General Description

Excevete all
facilities

Excavate sites and transport radiocactive material
to low-level waste site in 200 Areas.

In the immeciate aismantlement mode, all radioactive contamination above

relezse

siicged

for disposal to tne 200 West Area.

levels is immediately removed from the ground facilities and

The only approach within

this alternative identified as practical from an engineering and

censTruction stancpoint is complete excavation of all contaminated sites

(abcut 130 acres) and backfilling the sites with clean earth.

This

procscure would be technically feasible and would allow the sites

invcived to be immediately released for unrestricted use upon its

acccmplishinent.
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A1l readioactive materials would be excavated from the burial sites,
including adjacent and underlying contaminated soil and material. The
clean cverburden soil would be removed first, and would be segregated
from the contaminated soil and stockpiled for use later as backfill.
After the contaminants were removed, the sites would be surveyed to
ensure satisfactory decontamination, then backfilled with clean soil and
rubble. Upon achieving successful final site radiation survey results,
the sites would be compacted, graded to blend with the surrounding
terrain, and seeded with-native vegetation. Upon completion of the work
they cculd be released immediately for unrestricted_use.

Implementation of this mode would require the development of techniques
for monitoring and segregating Targe volumes of clean fill and tecpsoil.
An enormous amount of materials, about 270 million ft3, would be
excavated, sorted, and either disposed of as waste or returned to the
sites as backfill. While this mode would allow immediate restoration cof

the site to unrestricted use, it would entail a very high dollar cost
due to the large volume of waste material to be handled.

DOE-RL nas determinec that in-situ is the reccmmendec preferred
alternztive Tor decommissioning the ground disposal facilities.
Figure 5-3 sunmarizes the advantages of the in-situ alternative cver tne
safe storage/deferred dismantlement and immecdiate dismantlement

alternatives.

6.2.2 Preferred In-Situ Alternative for Ground Disposal Facilities

In-situ decommissioning of the ground disposal facilities means
disposing of them in place as opposed to excavating and hauling the
material containing radionuclides away for dispcsal elsewhere. In-situ
decommissicning is accomplished by providing some form of long-term
protective barrier of sufficient integrity to isolate the radioactive
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materials from significant pathways to man. For the Hanford 100 Area
grounc disposal facilities, an effective barrier could consist of clean
dirt, gravel, riprap, concrete, or any combination of these materials
layed down over the material already buried in the disposal site.

The radioactive materials contained in the waste sites are listed in
| Table 2-1. The March 1, 1985 to March 1, 2085 time period represents a
00 yezr institutional control period.

TABLE 6-1
TYPICAL INVENTORY* OF RADIOACTIVE MATERIAL IN THE 100 AREA
LOW-LEVEL WASTE SITE

Curies on Curies Remaining on

Radionuclide Marcn 1, 19385 March 1, 2085
H 3#* 40 .2 _ -
C 14 . . |
Co 60 750 .002 |
Ni 63*% 400 200
Sr 90 2.0 0.2
Cs 137 2.0 0.2
Eu 152 18 0.1
Eu 154 35 0.07
U .5 .5
Pu .5 .5

~1240 curies ~200 curies

*Estimate based on available data. _
**Calculated using ratios of material present in the fuel storage basins.

In the event.a dense grass layer is applied, a 2-ft layer
(minimum) of fertile soil will be applied to the ground disposal
" facilities prior to seeding with the dense grass. The grass cover
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- should absorb much of the precipitation, help prevent surface water from
acting as a ¢riving force to carry radionucliides to the water table, and

- deter the growth of‘deep—rooted plants.

6.3 PREFERRED IN-SITU ALTERNATIVE FOR EFFLUENT SYSTEMS

The =ffluent systems consist of concrete and steel pipe (48 in. to

60 in. diameter), concrete and steel retention basins, pumping stations,
and outfall structures. In-situ decommissioning of the effluent pipe
invcives filling the pipe at access points with earth or grout, reducing
the junction boxes to below-grade and filling with earth or grout, and
leaving the pipe in place in the ground. The earth or grout filling
will retard pipe erosion, help prevent the migration of radicnuclides to
the znvironment, and reduce the possibility of cave-ins caused by
eventual pipe deterioration. In genheral, the industrial hazard of cave-ins
is equal to or greater than the radiological hazard to the environment,
as tne interior of the pipes contain only low levels of resigdual

radioactive material.

Exczot for several hundred feet of above-ground pipe in the F Area,
virtually all of the effluent pipe in the Hanford 100 Area remains in
placz as it was installed. The dismantled above-grade pipe in tne

F Arza is currently in storage in the 107-F retention basin and may be

sectioned for use as burial containers for other low-level waste.

In-situ decommissioning of the 107 retention basins consists of
- dismzntling the above-grace exterior basin walls, filling the structures
with clean dirt or rubble, then covering the rubble with a minimum of

- 1 meter of clean earth/gravel.

The cencrete retention basin walls will be demolisnea by blasting or
wrecxing ball. The steel retention basin walls will be sectioned, using

stancard steel cutting techniques such as cutting torches. All
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demolished basin walls will be used as fill within or adjacent to the
basins, rather than transported for disposal elsewnere. The clean
earth/cravel fill will come from natural gravel pits, nearby on the
Hanforc Site.

In-situ decommissioning of the outfall structures and pumping stations
is very similar to the procedure used for deccmmissioning of the 117-F
8uildinc (Figure 6-4). The above-grade concrete walls will be
_demolisned ana used as fill for the below grade exterior walls left
jatact. Then the entire area will be filled to grade levél, or higher,

with cisan earth/gravel.

6.4 DPREFERRED IN-SITU ALTERNATIVE FOR ANCILLARY STRUCTURES

In-situ cdecommissioning of the ancillary structures is similar to that
used for the reactor facilities. The buildings are razed using standard
technicues, and then covered with a barrier (typically of clean earth
and/or cravel) to minimize radionuclide migration and reduce the
potentizl for human intrusion. Above-grade walls will be rubblized anc
used &s 7ill in the building's below-grade area. Figure €-4 shows how
the in-situ method was applied to a typical ancillary structure, tne
117-F filter building, which was decommissioned in 1583. Figure 6-5

sheows how tne in-situ method was used on a 116 reactor stack.

WP#16°8:
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HANFORD 100 AREA LONG-RANGE
DEC OMMISSIONING PLAN

PART 2

FACILITY DESCRIPTIONS AND EVALUATIONS
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- A. DNnerating History
A11 eight Hanford production reactors were shut down between 1965
- and 1971. A significant amount of equipment and many support
buildings have been transferred to government agencies or sold
publicly to the highest bidder. A1l reactor sites are currently
being maintained in a safe storage mode.
Table 1-1 summarizes the reactor 105 building operating histories.
TABLE 1-1
REACTOR OPERATING HISTORIES
Construction Initial
Area Reactor Start Startup Shutdown
| 100-8B 105-8* 8/1943 9/26/44 2/13/68
, 105-C _ 6/1951 11/18/52 4/25/69
100-D -105-D ) 11/1943 12/17/44 6/26/67
105-DR C12/1947 10/3/50 12/30/64 .
100-F 105-F 12/1943 . 2/25/45 - 6/25/65 S
100-H 105-H 3/1948 10/29/49 4/21/65
1 100-K 105-KW 11/1952 1/4/55 2/1/70
105-KE 1/1953 4/17/55 1/28/71
*8 Reactor was shut down and held in standby status from March 19, 1946
to June 2, 1948, then restarted and operated until February 1968.

CATEGORY: Reactor
FACILITY: 105 -2~
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- , B. Physical Description

Reactor Building

The reactor 105 builaings house the production reactors and related
systems and equipment. Except for the reinforced concrete portions,
tnese buildings can be classified as light, non-airtight, industrial
structures. A typical reactor facility (Figure 1-2) is a reinfcrced
concrete and concrete block structure some 250 ft Tong x 230 ft
wide x 95 ft high. The building has massive (3 ft to 5 ft thick)
reinforced concrete walls around the reactor block at the lower
levels to provide additional radiation shielding, with lighter
construction above -- either concrete block or corrugated asbestos
cement. Roof construction is. primarily precast concrete slab or
poured insulating concrete. '

As shown in Figure 1:2, the reactor block is Tocated near the center
of the building. Horizontal control rod penetrations are on the
1eft side of the reactor block (when facing the reactor front face),
and safety rod penetrations are on the top of the reactor. Fuel
" discharge and storage areas are located adjacent to the rear face of
the reactor. Experimental test penetrations are on the right side
2 ot most of the reactors.

Reactor Block

A typical reactor block (Figure 1-3) consists of a graphite
moderator stack encased in cast iron thermal shielding, and a
biolcgical shielding consisting of alternating layers of Masonite
and steel or concrete. ‘The entire block rests on a massive concrete
foundation. A typical reactor block assembly-weighs approximately
9,000 tons, and has overall dimensions of 46 ft high, by 46 ft wice,
by 40 ft deep.

The principal components of a productfon reactor block are:
« The reactor moderator stack, which is an assembly of graphite
blocks cored to precvide channels for process tubes, control rods,

and other equipment.

« The process tubes, which contained the uranium fuel elements and
provided channels for cooling water flow.

o Horizontal control rods.

e Vertical safety rods.

CATEGORY: Reactor
FACILITY: 105 -3-
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Figure 1-3. Reactor Block Construction.
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o Ball 3X system, for dropping neutron absorbing steel balls
(reactor poison) into vertical safety rod channels for emergency
reactor shutdown.
. Monitoring and experimental test equipment.

o Thermal and biological shielding, surrounded by a heavy, vault-
like steel outer shell equipped with gas-tight seals for the
reactor block penetrations. '

The shut-down production reactors are quite similar in design. The
K Reactors differ from the older production reactors mainly in the
number, size, and type of process tubes, the size of the moderator
stack, and the type of shielding employed. Table 1-2 gives
information on reactor block size anc construction materials used
for all eight shutdown reactors.

TABLE 1-2
HANFORD REACTOR DESIGN DATA

Graphite Stack ' : )
Dimensions (ft) Process Tubes Thermal Shield Biclogical Shield e

. rront to Top to Sice to 10 Thickness Thickness . =
Reactors Rear Bottom Side Number Type (in.) _Type {in.) Type {in.) ~ =X
8, c,(2) o, 28 35 k13 2004  Aluminum 1.75 Cast 8-10 Steel and 52
LR, F, H ron Masonite
XE, K¥ 23.5 41 41 3220 Zlircaloy 1.8 Cast 10 Heavy- 45-83
i and Iren Aggregate
Aluminum Concrete

(a)c Reactor has slightly larger diameter process tubes than the other reactors in this group. It
contains about 60 Zircaloy process tubes, and has a heavy-aggregate concrete tiological shield (7 ft
thick) atcp the reactor in place of steel and masonite.

CATEGORY: Reactor
FACILITY: 105 -6-
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Fuel Storage Basins

Each reactor 105 building contains a fuel storage basin

(Figure 1-4). The basin served as a collection, storage, and
transfer facility for the irradiated fuel elements discharged frcm
the reactor. A typical reactor fuel storage basin consists of the
fuel element pickup area, the storage area, and the transfer area.
Irradiated fuel elements were sorted in the pickup area, transferred
to buckets, transported by monorail to the storage area, and held to
allow decay of short-lived radionuclides prior to reprocessing.
Following the storage period, the buckets of fuel elements were
moved to the transfer area, placed in lead-shielded casks, and
loaced into a railroad well for transport to the chemical
reprocessing facilities.

Rear Work
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Charging Machine

Viewing __.]w'ﬂw.q‘
Window™ Front Work '

j Nz : 2 /_,:T L~ Platform |
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Figure 1-4. Sice View of Fuel Element Storage Basin.
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A wash pad, which was used for equipment decontamination, and an
underwater inspection facility were included in every storage basin
arez.

The total area of each-fuel storage basin, including the fuel
element pickup and transfer areas, is 7,000 to 10,000 ft2. The
basins are about 22 ft. deep, have either wooden slotted or steel
grating floors, and contained about 20 ft of water during operating
periods.

The average thicknesses of the outside walls and bottoms of the
basins are 20 in. and 6 in., respectively. The total volume of
concrete in each basin is estimated to be about 750 yd3.

C. Currant Physical and Radiological Conditions

1. Physical Condition

The current surveillance and maintenance program for the shut-
down reactors has been successful in controlling contamination
inside established radiation zones and maintaining the reactor
block and reactor building intact. Ongoing maintenance and
surveillance of 105 buildings and their associated facilities
include security, radiological and industrial safety
inspections, and routine (weekly, monthly and annual)
maintenance inspections (Reference 8). There has been a gradual
degradation of the roof structure, and cracking of the brick
walls. If decommissioning is not started soon, a significant
expenditure (about $5,000,000) will be required over the next
Five years. This work will upgrade roofs, walls, foundations,
coors, windows, and trim to a maintainable condition.

2. Radiological Condition

Contaminated surfaces in the 105 buildings that are readily
zccessible to surveil  ce | ynnel har bie 1 clear 1 to a
nonsmearable status and zones reading greater than 1 mrem/hr
have been identified. The majority of the radiocactivity is in
or adjacent to the reactor block and is not easily dispersible.

The radioactive materials in the reactor block are contained in
tne graphite stack and in the thermal shield, process tubes, and
control rods. Table 1-3 shows the estimated inventory, in
curies, for a typical reactor block. Based on these data, tne
graphite stack, thermal shield and other reactor components
classify as low-level waste.

CATEGORY: Reactor
FACILITY: 105 -3-
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TABLE 1-3
INVENTORY OF RADIONUCLIDES IN A 100 AREA
SHUT-DOWN REACTOR*

Note: Typical inventory for one of eight production reactors.
Radiological data calculated for a March 1, 1985 inventory.

Radioactive Half-Life Total Inventory
Material {yr) (Ci)
34 12.33 700
l4c 5,730 4,000
60Co 5.27 3,000
63N 100 700
905y 29 0.002
93Mo0 - 3,500 2.
94Nb 20,000 2.
137¢s 30.17 0.002
152y 13.4 8.
154 8.2 0.3
238py 87.74 4.0
239/240py 24,110 3.
Typical Reactor Total Ci present: 8,000

*Best estimate based on available data.

The major source of radioactivity outside the reactor block is
the sludge on the floors of the fuel storage basins

(Table 1-4). The sludge and other high dose rate materials are
currently being removed from B, C, D, and DR fuel storage
basins. This work is scheduled to be completed by the end of
FY 1984. The 105-F and 105-H fuel storage basins were
backfilled with clean earth in 1969. These basins were surveyed
prior to backfilling, and the high dose rate materials were
removed. Prior to decommissioning of the 105 building, the
sludge and water will be removed from the basins, and the
residual radioactivity will be fixed on the basin floor and wall
surfaces. The backfill material may have to be removed from the
105-F and 105-H fuel storage basins to ensure that no fuel elements
have been inadvertently left in the basins.

CATEGORY: Reactor
FACILITY: 105 -9-
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&
: TABLE 1-4
ESTIMATED INVENTORY OF RADIONUCLIDES IN A TYPICAL IRRADIATED
FUEL STORAGE BASIN
Note: Typical inVentory for one of eight fuel storage basins.
Radiological data calculated for a March 1, 1985 inventory.
Radioactive Half-Life Total Inventory
Material (yr) (Ci)
3H : 12.33 0.01
60co 5.27 12.
63N 1 100 25. .
0sr 23 0.9
137¢s : 30.17 4.
152gy 13.4 2.
154gy 8.2 4
155gy 4.76 0.3
238y+D 1,500,000 0.001
238py 87.74 0.004
23%py 24,110 0.08
Estimated Total Ci present: 50.0 P
-D. Capital Equipment and Tools
The only anticipted capital equipment expenditure is for a portable
slurry batch plant. The batch plant will mix and pump the grout
that will be used to fill major voids (pipes, tunnels, etc.) prior
to demolition of the 105 facility.
Besides the batch plant, required equipment and tools are those
commonly used in construction and demolition and are available on
the Hanford Site. A comprehensive list of required tools will be
identified in the applic »>le Del iled Wc : Procedure.
E. Research and Development (R&D)
No R&D is anticipated for in-situ decommissioning of the reactor
buildings.
F. Waste Volume Projections
In-situ decommissioning will require a minimum movement of
contaminated waste. The major building surfaces to be demolished
are essentially free of contamination. Where spot decontamination
is required, the waste volume resulting from the decontamination O

T
(e

CATEGORY: Reactor
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will be less than 10,000 ft3 per reactor. For the most part, this
waste will be packaged and used to fill voids around the reactor
block. Other contaminated equipment such as the vertical safety rod .
winches and motors, rupture monitor sample room equipment, etc. will
be removed and used as fill adjacent to the reactor block. Any

waste that is determined to be inappropriate for use as fill

material will be removed, packaged, and transported for bur1a1 in

the Hanford 20Q Area low-level burial ground.

Facility and Equipment Reuse

CATEGORY: Reactor
FACILITY: 105 -11-

1. Facility Reuse

No cost-effective reuse of the 105 facilities has been
jdentified. ~A11 105 facilities have been shut down for at least
thirteen years and are completely inoperable. The buildings
have been minimally maintained to prevent major deterioration to
their structures, but they would require extensive and expensive
renovation to be made useable for any purpose.

2. Equipmenf Reuse

Salvage of equipment or material remaining in the 105 buildings
will be extremely costly. The remaining equipment is inoperable
ana has suffered corrosion and deterioraticn caused by prolonged
disuse. Since salvage costs would be greater than replacement
costs, cost estimates in this plan assume no salvage will be
performed.

A significant amount of contaminated stainless steel

(<10 mr/hr), remains in the reactor front and rear faces,
inlet/outlet crossheaaers, loop header piping, and downcomer
sleeve/baffles. Although the estimated stainless steel
inventories are large, as shown below, salvage is not
anticipated because of the high cost, which, in any case, would

be assumed by the 1 :r.

Facility Stainless Steel (Tons)
105-8 70
105-C 151
105~-D 70
105-DR 42
105-F 70
105-H 42
105-KE 508

N 105~KW 508
Total 1,461 Tons
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TABLE 1-5

REACTOR BUILDINE r9ST BREAKDOWNS

Building

105-F
Escalatijon’
Contingency

State Tax

TOTAL

105-H
Escalation
Contingency

State Tax

TOTAL

105-DR
Escalation
Contingency

State Tax

TOTAL

105-D
Escalation
Contingency

State Tax

TOTAL

105-C
Escalation
Contingency

State Tax

TOTAL

105-KE
Escalation
Contingency

State Tax

TOTAL

105-KW
Escalation
Contingency
State Tax
TOTAL

105-8B
Escalation
Contingency
State Tax
TOTAL

TOTAL
ENGIN

TEC (rounded down)

13

$ Amounts
$ 2,597,700
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1,031,300 -

1,270,200
- 213,500
5,112,700

$ 2,586,600
1,024,300
1,263,900

148,200
5,023,000

$ 2,519,200
997,600
1,230,900
128,300
4,876,000

$ 1,702,300
674,100
831,600
108,300

3,316,300

$ 2,411,600
955,100
1,178,500
133,500
4,678,700

$ 3,099,800
1,227,500
1,514,600

198,200
6,040,100

$ 3,099,800
1,227,500
1,514,600

198,200
6,040,100

$ 2,157,900
854,400
1,054,200
121,600
4,188,100

$39,275,000
$ 1,946,800

$41,221,800

$41,200,000
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COST SCHEDULE FOR IN-SITU DECOMMISSIONING

- OF A TYPICAL REACTOR BUILDING

(Costs in $000)2

- PROJECT TASK - FY 1 FY 2 FY 3
T T T T T T T T T
Engineering/Planning/Supervision ‘
- (include characterization and A 90 80 80
closeout) o
ProcurementD A 130 A
Contamination Fixing &/or Removal A20 A
Demolition AT,1304
Void Reduction A 770
Mounding/Surface Stabilization/ A 2700 A
Location Survey:
Storage Basin Screening® ‘]50 A
FY Cost Total $220 $2,150 $2,780

Total estimated cost for all eight is

Total estimated cost $ 5,1502sD
$41,200

aDollars are midpoint of decommissioning work, September 1989.

bS]urry batch plant, pump, screens,
the first reactor facility, at a cos

represent this cost averaged over all eight reactors.

Conly 105-F and 105-H fuel storage basins may require sgreening of fill material
at a total cost of about $590,000 each. The $150,000 figure represents these
costs (about $1,180,000) averaged over all eight reactors.

CATEGORY: Reactor
FACILITY: 105

-14-

etc. will be procured before decommissioning
t of $1,000,000. The costs in this Table
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EFFLUENT SYSTEMS

UNI-2533

A typical reactor effluent system consists of a retention basin, an
outfall structure, piping, and a pumping station.

Figure 2-1.

OUTFALL
STRUCTURE

107-D
RETENTION
DASIN

o 33

107-0R

AETENTION 8ASIN

CRiB

QUTFALL
STRUCTURE

aaafile
el

D/DR Effluent System (Typical).

The 107 retention basins, located between the reactors and the river,
were used to hold up effluent reactor coolant water long enough to

permit radioact

returning the water to the Columbia River.

basins were used.

jve decay of short-lived activation products before

Two types of retention

concrete reservoirs; the C, KE, and KW facilities used
cylindrical, carbon-steel tanks. All basins were open-toppped.

The B, D, DR, F, and H facilities used rectancgular,

The 1904 outfall structures are open, reinforced-concrete boxes that
were used to direct the discharge water from the retention basins

CATEGORY: Effluent System

FACILITY:

System Overview



P513554.0224

o

UNI-2533

‘through either the discharge lines or the spillways to the Columbia
River. The outfall structures range in area from about 23 m¢ to 110
m (250 ft2 to 1,200 ft?).

The effluent pipe (approximately 14 miles total) carried reactor coolant
water to the Columbia River. Most of the pipe is steel,

although a relatively small amount is concrete. Most pipe remains in
place in the ground. Above-ground piping at 100-F has been removed and
is being stored in the F Area retention basins for possible future use
as shipping centainers.

The 1608 effluent water pumping stations, located adjacent to their
associated 105 buildings, housed pumps and related equipment that
removed water from the fuel storage basins and other reactor building
facilities, and returned it to the Columbia River via the effluent
piping and 1904/1908 outfall structures.

CATEGORY: Effluent System
FACILITY: System Overview -2-
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TABLE 2-2 |
INVENTORY OF RADIONUCLIDES IN THE SLUDGE OF A TYPICAL
- 107 RETENTION BASIN'*?

Note: Typical inventory for one of eight retention basins.
' Radiological data calculated for March 1, 1985.

Half-Life Inventory
Radionuclide (yr) (Ci)
3H 12.33 0.08
14¢ 5,780 0.3
60co 5.27 €
63N 100 36.
J 20sr 29 0.5
. 137¢s 30.17 0.4
152¢y 13.4 15
154gy 8.2 6
155gy 4.76 0.34 e
238y+D 1,500,000 . 0.003 23
238py 87.74 0.003 )
239/240py 24,110 0.09
Typical Retention Basin Total Ci Inventory: ~ 64

lgest estimate based on available data.
2S]udge has been removed from the 100-C and 100-K basins.

D. Capital Equipment and Tools

There is no anticipated capital expenditure for in-situ decommis-
sioning of the 107 reter ion basins. | i 1 jui it and tools
are those commonly used in construction and demolition and are
available on the Hanford Site. A comprehensive 1ist of required
tools will be in the applicable Decommissioning Work Proccedure.

E. Research and Development (R&D)

No R&D is anticipated for in-situ decommissioning of the 107
retention basins.

CATEGORY: Effluent System
FACILITY: 107 Retention Basin ~-6-
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v F. WYWaste Volume Projections
In-situ decommissioning of the 107 retention basins will require a
- minimum movement of contaminated waste. The basin work will
essentially produce no low-level radioactive waste requiring
disposal elsewhere. However, any waste that is cetermined to be
jnappropriate for use as £i11 material will be removed, packaged,
~&nd transported for burial in the Hanford 200 Area Tow-level burial
ground.
G. Facility and Equipment Reuse
1. Facility Reuse
No functional cost-effective reuse of the 107 retention basins
has heen identified.
2. Equipment Reuse
No significant cost recovery opportunities through salvage and
reuse have been identified for any of the retention basins. No
significant amount of stainless steel is salvageable in the
T retention basin facilities.

H. Project Work Elements and Costs

Tzble 2-3 breaks down the estimated costs for the in-situ decommi§—
sioning for a typical retention basin. Costs include labor, special
znd normal tooling and equipment, waste disposal and facility

overheads required for the project work.

WP#1704F

CATEGORY: Effluent System
FACILITY: 107 Retention Basin -7~
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~ TABLE.2-3
COST SCHEDULE FOR IN-SITU DECOMMISSIONING

UNI-2533

OF ONE TYPICAL RETENTION BASIN

(Costs in $000)1

PROJECT TASKS

PROJECT DURATION

Engineering/Planning/Supervision
(includes characterization and
closeout)

Site Preparation

Demolish Auxillary Equipment

Dismantle Basin

Backfill and Restore Surface/
Monuments

FY COST TOTAL

.3 mo

[ 6 mo ] 9 m6

I12 mo

A

$395

59

A20 A

AT19A

A

TOTAL ESTIMATED COST: $ 395
TOTAL ESTIMATED COST FOR ALL .EIGHT: $3160

]Dollars are FY85

CATEGORY: Effluent System
FACILITY: 107 Retention Basin
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A. Operating History

The 1608 effluent water pumping stations were constructed and shut
down with their associated reactors. (See "Operating History" in
the "Reactor Buildings" Section.) No 1608 is currently in use for

any purpose. There are no 1608 facilities for the 105-KE, -KW, -B and

-C reactors.

B. Physical Description

The pumping stations are generally located within 100 feet of the
reactor 105 fuel storage basins and adjacent to the effluent pipes.

The majority of the siructure is reinforced concrete. The top-floor

operating level housed the pumping equipment. The pump sump inlet
chamber is located beneath the basement.” The maximum thickness of
concrete in the structure is 2 feet, which occurs in three
locations: the base of the sump walls, the floor over the sump
inlet chamber, and the floor over the sump chamber.

The major equipment originally contained within the effluent water
pumping stations are two 3,000 gpm vertical turbine type pumps, and
their associated controls and electrical switchgear. One of these
pumps was driven by a 75-hp electric motor and the other by a 75-hp
steam turbine. The building also contained an 11,000 gpm pump
powered by a 300-hp electric motor.

Table 2-4 summarizes the physical characteristics of the 1608 pump

stations.
TABLE 2-4
1608 PUMPING STATION DATA
. , Construction
Above Below Length Width walls, floor Equipment
Facility Grade, ft G-=-e, ** ft ft roof deck Sta*t~
1608-F 12 32 36 34 Reinforced Removed
Concrete
1608-H 12* 32 36 34 Reinforced In Place
Concrete
1608-D 12%* 32 34 36 Reinforced In Place
' Concrete
1608-DR 12% 32 36 34 Reinforced In Place
Concrete

*The above grade walls are concrete block.
**This structure has two above-grade components: a small concrete
stairwell structure set on a reinforced concrete roof deck at about

four feet above grade.

CATEGORY: Effluent System
FACILITY: 1608 Pumping Station -10-
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C. Current Physical and Radio]dgica] Conditions

1. Physical Condition

The 1608-D, -DR, and -D facilities are in good structural
condition; the 1608-F facility is in poor condition.

The current maintenance and surveillance program has been
successful in controlling contamination in and around the
effluent water pumping stations. There has been a gradual
degradation of the roof structure, and cracking of the brick
walls.

Ongoing maintenance and surveillance of 1608 pump stations
includes security, radiological and industrial safety
inspections, and routine (weekly, monthly and annual)
maintenance inspections (References 9 and 10).

2. Radiological Condition |

Residual radioactive material is located primarily in the sludge
and residue in the basins and sumps. The inlet and outlet
piping and pumps are contaminated. The radionuclides present
are essentially the same as those listed for the fuel storage
basins (see Table 1-4 in "Reactor 105" Section).

Radiation levels within the 1608 buildings are low, with general
background levels ranging typically from less than 2G0 cpm up to
500 cpm. Radiation levels are highest in the 1608-H building,
with direct GM readings of piping and pumps up to 4,000 cpm.

Low-level, smearable beta contamination along floors, walls and
equipment ranges from less than 10 dpm/100 cmé up to a maximum
of 3,000 dpm/100 cm?.

D. C=nit3a] Equi; :nt
There is no anticipated capital expenditure for in-situ
cecommissioning of the 1608 facilities. This assumes that the
present on-site equipment will be operational and available and any
schedule changes will not require obtaining additional equipment.

E. Research and Development (R&D)

No R&D is anticipated for the recommended preferred in-situ
decommissioning alternative.

CATEGORY: Effluent System
FACILITY: 1608 Pumping Station -11-
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F. Waste Volume Projections

‘The recommended preferred in-situ mode of decommissioning will
require a minimum movement of contaminated waste, producing
essentially no low-level radioactive waste requiring disposal
elsewhere. However, any waste that is determined to be
inappropriate for use as £i11 material will be removed, packaged,
and transported for burial in the Hanford 200 low-level burial
ground.

G. Facility and Equipment Reuée

1. Facility Reuse

No cost-effective reuse of the 1608 facilities has been
identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage
and/or reuse have been specifically jdentified for any of the
1608 pumping stations. '

No significant amount of ctainless steel is available in the
pumping station facilities.

H. Project Work Elements and Costs

Table 2-5 breaks down the estimated costs for the in-situ
decommissioning of a typical pumping station. Costs include labor,
special and normal tooling and equipment, waste disposal, and
facility overheads required for project work .

WP#1718F e

CATEGORY: Effluent System
FACILITY: 1608 Pumping Station -12-
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TABLE 2-5
COST SCHEDULE FOR IN-SITU DECOMMISSIONING

A TYPICAL PUMPING STATION

{Costs in $000)1

UNI-2533

PROJECT‘TASKS

PROJECT DURATION

. ( 8
Engineering/P]anning/Superv151on 2 mo ] 4 mo ] 6 mo ] mo
(includes characterization and A 4 A
closeout)
Site Preparation A 5 A
Demolition A 0 A
Backfill and Restore Surface A 124
FY COST TOTAL $31

TOTAL ESTIMATED COST: $31

To..L ESTIMATED COST FOR ALL FOUR: $1.

]Do11ars are FY85

CATEGORY: Effluent System
FACILITY: 1608 Pumping Stations

-13-
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A. Ogérating History

The 1504 or 1908 outfall structures, located between the 107
retention basins and the Columbia River, directed the reactor
discharge effluent water through either a discharge pipe to the
middle of the river (primary line-up) or through a flume/spillway
(secondary line-up). The 1904/1908 outfall structures were
constructed and shut down with their associated reactors (see
"Operating History" in the "Reactor Buildings" Section), except for
1908-K, which is being used because of use of the K-Area fuel
storage basins for storage of N Reactor spent fuel.

B. Physical Description

The ocutfalls are reinforced, compartmentalized concrete water
boxes. Spillways are constructed of reinforced concrete or a
rip-rap filled flume.

The intact outfall structures are enclosed by chainlink security
fencing with aviary exclusion mesh covers.

A1 cutfalls, except 1908-K, are 27 ft long by 14 ft wide, with
walls 1 ft above grade and 25 ft below grade. 1908-K is 30 ft long
by 40 ft wide, with walis 20 ft above grade and 20 ft below grade.

C. Current Physical and Radiological Condition

1. Physical Condition
O

Quttalls B-1, -DR"and -K are intact structurally. 1908-K is
currently in use, because the 100-KW/KE fuel storage basins are
being used for fuel storage. Outfalls 1904-8-2, -C, -U§ F and H
have been reduced to near-grade level and backfilled with ciean
earth to prevent the spreaa of residual radionuclides. These
bermed outfalls (see Table below) can remain in place with
minimal maintenance until their dec 1 s;ioning. Ti  three
intact outfall structures require periodic maintenance to repair
the surrounding fence, railings and aviary mesh cover. There
has been a gradual degradation of above-grade, metal components
and of the backfill covering below grade structures.

The current operational status of the 1904/1908 facilities is
given below.

CATEGORY: Effluent System
FACILITY: 1904/1908 Outfall Structures

-16-
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Facility - ' Operational Status
1904-81 Operable, structure intact
1904-B2 (116-B-7) Bermed Safe Storage
1904-C (116-8B-8) : Bermed Safe Storage
1804-D (116-D-5) Bermed Safe Storage
1904-DR (116-DR-5) Structure Intact
1904-F (116-F-8) Bermed Safe Storage
1904-H (116-H-5) Bermed Safe Storage
1908-K (116-K-3) In Operation

2. Radiological Condition

The current surveillance and maintenance program has been
satisfactory in controlling contamination in and around the
outfall structures. Radioactive material is primarily in the
sludge and residue in the bed of the weir box and spillway
channel. The radionuclides present are essentially the same as
those listed for the 107 retention basins. (See Table C-1 in
"107 Retention Basins" Section.)

The exposure rate from the sludge is generally less than 1 mR/hr
and the contamination is less than 3,000 cpm.

Capital Equipment and Tools

There is no anticipated capital expenditure for in-situ
decommissioning of the outfalls. This assumes that the present
on-site equipment will be operational and available for this work

and any schedule changes will not require obtaining additional
equipment.

Required equipment and tools are those commonly used in construction
and demolition and are available on the Hanford Site. The project

- plan and Detail Work Procecdure (DWP) prepared for decommissioning

the individual - :ilities will list the required major equipment and
tools.

Research & Development (R&D)

No R&D is anticipated for in-situ decommissioning of the outfall

structures.

Waste Volume Projections

In-situ decommissioning of the 1904 effluent outfall structures will
require a minimum movement of contaminated waste, producing

CATEGORY: Effluent System
FACILITY: 1904/1908 0utfa1] Structures

-17-
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A. Operating History

The five 100 Area effluent pipe systems were constructed and shut
down with their associated reactors (see “"Operating History" in the
"Reactor Buildings" Section). Except for portions of the K Area
effluent pipe system, which is in use to support fuel storage basin
operations in that area, no effluent pipe system is currently in
use. The entrances have been sealed to prevent. the spread of
residual radionuclides and personnel entry.

B. Physical Description

Each reactor coolant effluent line system runs from the reactor
building to the retention basin, from the retention basin to the
~outfall structure, and from the outfall structure to the middle of
the Columbia River. There are from 1.6 to 6.9 Km (1 to 4.3 miles)
of spillways or subsurface effluent lines per reactor site. The
lines, mostly underground, are of .3 to 2 m (1 to 7 feet) diameter
and are constructed of carbon steel or reinforced concrete. The
lines have inspection manholes, junction boxes, tie-lines between
parallel legs, and valves for routing the effluent cooling water.

Table 2-7 shows effluent pipe physical dimensions and volumes.

TABLE 2-7 ’ £33
g -1 = » - y el e Frex2-t
SFFLUENT PIPE ESTIMATED DIMENSIONS AND WASTE VOLUMES i Iy
Lenath, ft
Steel Pipe Diam, in. Concrete Pipe Diam. in. Total Volume Total
Area 12-16 18~-24  36-42 60-/2 84 30-36 42-48 60~/2 Displaced, cu ft* Length, miles
8 180 1,445 750 14,710 - 2,085 3,240 50 20,000 4.25
0 140 1,470 3,720 9,900 - 300 400 2,340 14,000 3.46
F -- -- 2,605 - ~- 470 2,300 350 2,500 1.08
H 350 1,090 - 4,400 - - -- -~ 4,400 1.11
K 6,010 " 410 6,725 5,380 2,600 -~ -- 835 16,400 4.16

Total 14.06 miles

*Tncludes 30Z for voids between pipes and miscellaneous material, if removed for disposal elsewhere.

CATEGORY: Effluent System
FACILITY: Effluent Pipe -22-
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2. Radiological Condition

Radiological surveys were taken in 1976 of the 100-B, 100-C and
100-F effluent lines. Direct readings of the bottom of the
effluent lines averaged approximately 40,000 cpm with a GM
probe. The majority of the contamination is in the form of rust
scales and sludge. The radionuclides present are essentially
the same as those listed for the 107 retention basins {see
Table C-T in "107 Retenticn Basins® Section). .

Significant underground contamination due to coupling leaks at
the joints has been characterized. Sample readings up to

2,500 cpm with a GM probe were taken at depths of 20 to 30 feet
below grade in the immediate vicinity of a junction box. Scme
underground soil contamination, at depths of 20 to 30 feet below
grade, extenaing 25 feet away from the lines, nas been detected
(approximately 1,000 cpm with a GM probe).

D. Capital Equipment and Tools

1. Capital Eguipment

There is no anticipated capital expenditure for the in-situ .
decommissioning of the effluent pipe. This assumes that the ;éﬁg
present on-site equipment will be operational and available for =7

this work and any schedule changes will not require obtaining
additional equipment.

2. Tools

The demolition, backfill with rubble and slurry, and the earth

barrier work will require only conventional equipment. This
equipment is common to the majority of the in-situ work efforts

and presently available on the Hanford Site. No additional
capital equipment has been specifically identified for this work
effort.

E. Research and Development (R&D)

The work will be engineered based on the use of available
equipment. State-of-the-art tocls may be required in order to meet
specific job applications. However, special research and
development is not anticipated for the in-situ decommissioning.
Whenever explosive demolition is appropriate and cost effective for
leveling above grade structures collapsing structures for void
reducticon, off-site professional services will be obtainec. Also,
the underwater river work requiring divers will be performed by ofi-
site, professional divers.

W

a0
W

CATEGORY: Effluent System
FACILITY: Effluent Pipe -24-
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Waste Volume Projections

The in-situ mode of decommissioning will require a minimum movement
of contaminated waste. The effluent pipe system work will
essentially produce no low-level radioactive waste requiring
disposal elsewhere. However any waste that is determined to be
inappropriate to be left-in-situ will be removed, packaged,. and
transported for burial in the 200 Area'solid waste burial ground.

Facility and Equipment Reuse

)

1. Facility Reuse

Some of the effluent pipe from the 100-F Area has been removed,
sectioned, and is currently stored in the 107-F retention basin
for later use as shipping and/or burial containers.

2. Equipment Reuse

No significant cost recovery opportunities through salvage
and/or reuse have been specifically 1dent1f1ed for any of the
effluent pipe systems.

No significant amount of stainless steel is available in the
effluent pipe systems.

Project Work Elements and Costs

Table 2-8 breaks down the estimated costs for the in-situ decommis-
sioning of the effluent pipe. Costs include labor, special and
normal tooling and equipment, waste disposal and facility overheads
required for the project work.

WP#1727F

CATEGORY: Effluent System
FACILITY: Effluent Pipe -25-
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116 LIQUID WASTE DISPOSAL FACILITIES

UNT-2533

This Long-Range Plan covers the Tiquid waste disposal facilities
The priorities listed apply to 116 facilities only.
Overall priorities and schedules are in Sections 4 and 7, Part 1.

identified below.

PRICRITY

SFMP

($ in k)

TEC

EST
PROJECT
DURATION

DOE
FUNDING
DESIGNATION

DOE
WBS NO.

1. 100-F (9)
T16-F-1, -2,

-3, -4, -5, -6,

-7, -9, ~10

2. 100-H (4)
TI6-H-1, -2,
-3, -4

3. 100-D/DR (9)
716-D-1, -1B,
-2, =3, -4
116-DR-1, -2,
-3, -4

4. 105-8/C (9)
T16-8-1, -2,
-3, -4, -5,

(-6-1, -6-2)*

11e-C-1, (-2,
-2-2

5. 1INQ-VE /KU (5)

L18-n=1, =2%*%

*Extension of the same facility.
**Includes adjacent leakage area.

CATEGORY:
FACILITY:

Yes

Yes

Yes

No

2-1)*

No

3260

$ 60

$100

3180

$800

Ground Disposal Facilities
116 Liquid Waste Disposal Facilities

1.5 mo

.3 mo

.6 mo

.9 mo

3.1 mo

-1-
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Physical Description

The liquid waste disposal facilities.include cribs, trenches, and

canals, usually located within a few hundred feet of their associated

reactors. A crib is a buried or covered liquid disposal facility,
usually rock-filled and equipped with a 1iquid dispersion system.
Various crib designs were used. A number of the earlier timbered
cribs were boxes open only at the bottom and buried deep enough (14
to 30 ft) to preclude excessive radiation levels at the surface.
Cribs of this type range from 100 to 200 ftZ in area. The Tiquid
waste was discharged into the ground inside the box, which was also
equipped with a vent line. Some cribs were a dual structure, with a
second cavity catching any overflow from the first via an overflow
pipe. Tile fields were also used in conjunction with boxlike cribs
to disperse the liquid wastes over a wider area. The water table
lies generally from 55 to over 80 feet below the ground surface at
the 100 B-C and D-DR Areas. At the 100-H burial ground sites the
water table is about 42-44 feet below the ground surface. At F Area
tne water table is generally .about 33 feet below the ground surface,
except for burial grounds 118-F-1, and 118-F-6, where the water .
table is within a few feet of the burial trenches. Burial trench
depths are approximately 20 feet deep.

Because of the arid climate at Hanford, water precipitated as rain

or snow tends to evaporate rather than percolate to the water
table. The current lysimeter data show that Hanford sediments,

below a depth of about 27 feet, are extremely dry. In this
desicated zone, the ability of sediments to transmit water is
significantly reduced.

The 100 Area cribs and trenches fall into the following major
categories:

Liquid Waste Facility Associated Facility

Do /P Cribs 105 Building

Pluto Cribs 105 Building

Cribs 108, 115, 177 Building
Diversion Trenches 107 Retention Basin
Storage Basin Trenches 105 Building

Liquid Waste Trenches 1608 Pumping Station

The Lewis Canal, 100-F ball washer crib, and the 1706-KER crib are
also within the scope of this Plan. Table 3-1 shows the liquid
waste disposal site physical areas, including adjacent leakage
areas, in acres. Figure 3-2 shows a typical crib. The following
paragraphs describe the facilities identified above.

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liquid Waste Disposal Facilities

-3-
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~ TABLE 3-1
ACREAGE OF LIQUID WASTE DISPOSAL FACILITIES

Facility Adjacent

100 Area Facility Designations Acres Leakage Acres
100-F - 116-F-1, -2, -3, -4, -5, -6, -7, 6.2 1.9
-9, -10
100-H 16-H-1, -2, -3, -4 R Y 1.8
100—D/DR 116-D-1, -18, -2, -3, -4 2.6 4.4

116-DR-1, -2, -3, -4

100-B/C 116-8-1, -2, -3, -4, -5, ' 3.3 6.2
(-6-1, -6~2)
116-C-1, (-2, -2-1), -2-2

100-KE/KW  116-K-1, -2 23.5% 6.0
116-KE-1, -2
116-KW-1

{l
\\3‘9

*123 acres of adjacent lezkage areas in KE/KW sites have very low
contamination levels and will require minimum decommissioning.

i

SN
\g\\ NS
=

Figure 3-2. Typical Wooden Structured Crib with Tile Field. \QI;\
—

R
AN

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liquid Waste Disposal Facilities
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105 Building Dummy/Perf Decontamination Crib

The 105-B, -F, and -H dummy decontamination cribs were used for .
the disposal of liquid wastes from the decontamination of
process dummies.

105 Building Pluto Cribs

CATEGORY:
FACILITY:

Pluto cribs were located at the 100-8, -C, -D, -DR, -F and -H
Areas. They were typically 10-ft by 10-ft wooden structures,
except for the 116-C-2 crib, which had bottom dimensions of
140 ft by 100 ft. 1In addition, the 116-C-2 crib was equipped
with a sand filter. The sand filter was an open-bottomed
concrete box partially filled with sand and gravel, through
which effluent passed after leaving the crib.

108 Building Cribs

The cribs used with the 108 buildings were underground drains
covered with about 8 feet of soil which received contaminated
l1iquid effluents from the 108 buildings. -The 116-D-3 and
116-D-4 cribs both received liquid wastes from a contaminated
maintenance shop in the 108-D building. The 116-D-3 crib also
received effluents from a cask decontamination pad in the 108-D
building.

The 108-B crib was dug in 1950 for the disposal of liguid
tritium wastes. Only wastes with tritium concentrations of
1 Ci/cc were reportedly discharged to this crib.

115 Building KE and KW Cribs

The cribs used with the 115 KE/KW buildings were underground
drains that received condensate and other 1liquid wastes from
the reactor gas purification systems.

117 Building Cribs

The cribs used with the 117 buildings were constructed at
100-D, -DR, -F, and -H in 1960 to receive drainage from the
confinement system 117 building seal pits. Radioactive
effluents drained to these cribs had short half-lives; these
cribs were released from radiological controls prior to 1967.

Ground Disposal Facilities
116 Liquid Waste Disposal Facilities
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107 Diversion Trenches

The 107 liquid waste trenches, usually located within a few
hundred feet of a retention basin, received effluents
containing debris from fuel cladding failures. ODuring
deactivation, water was pumped out of the 107 retention basin
to its adjacent diversion trench. Basins DR and H drained to
their diversion trenches by gravity.

Because of the 116-K-2 trench's (K trench) large size, the
large volumes of contaminated water it received, and the fairly
high inventory.of radicactivity remaining in the facility, a
discussion of the K trench (or mile-long trench as it was
sometimes called) is included below.

The K trench extends eastward, parallel tc the river for about
4,100 feet from the northeast corner of K Area. It served both
K reactors. During trench operation, water was maintained at
about 14 feet deep. The side slope of the trench was gradual,
resulting in about a 50-foot width at the upper water line edge.

Normal flow to the K trench inciuded:

&

« A1l contaminated floor drains in 105 buildings (low volume);
o About 500 gpm per K Reactor fuel storage basin overflow;

e Until KE and KW reactors were shut down, an undetermined
amount of 107 effluent basin leakage through 42-inch

butterfly valves in tank bottoms. Leakage was estimated
between 10,000 - 20,000 gpm.

Other periodic sources of flow to the K trench included:
e LoOw-volume, neutralized dummy ¢ :ontamination waste;

e Process cooling water during charge-discharge via fuel
storage basin and cross-under line;

e Approximately 700 gpm fuel storage basin flow during charge-
discharge to aid in keeping basin water clear for visibility
purposes;

. Occasional (abecut one per year per reactor) rear face
decontamination wastes automatically diluted with fuel
storage basin flow;

~

Ground Disposal Facilities
116 Liquid Waste Disposal Facilities
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e Occasional "special" disposal such as waste from a single
cross header through-reactor decontamination experiment;

e« Occasional tank of process cooling water collected after a
fuel cladding failure.

105 Building Storage Basin Trenches.

These trenéhes were typically 100 feet long x 10 feet wide, and
received water and sludge from their associated 105 fuel
storage basin.

1608 Building Liquid Waste Trenches

10.

The 1608-F and H trenches received effluent water during tne
Ball 3X Project. Water from the 105 building was pumped via
the 1608 pumphouse to the trench located outside the exclusion
area fence.

Lewis Canal

Miscellaneous 1liquid wastes from the 105-F and 190-F buildings,
as well as decontamination wastes from the 189-F building, were
routinely released to this ditch. Occasionally, contaminated
coolant from the reactor front and rear faces was also drained
to the Lewis Canal.

100-F Ball Washer Crib

1.

This crib received wastes from the decontaminaticn of boron-
steel balls.

1706-KER Building Crib

| C. Curre

The crib used with the 1706-KER building received radiocactive
liquid wastes from cleanup columns in the 1706-KER loop.

nt Physical and Radiological Condition

- 1.

Physical Condition

CATEGORY:
FACILITY:

A11 of the 116 liquid waste disposal facilities have been
backfilled with earth to shield radionuclides and to prevent
release to the atmosphere. Soil sterilant is periodically
added to prevent plant growth. Surveillance is maintained to

Ground Disposal Facilities
116 Liquid Waste Disposal Facilities
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detect migration of radionuclides to the surface. The wooden
timbers of many cribs are rotting, creating the possibility of
subsidence.

2. Radiological Condition

The radiological conditions of the 1iquid waste ground dispesal
facilities are based upon conditions as of April 1983.

The liquid waste disposal facilities contain a total of about
3,000 curies of radionuclides. About 2,100 curies of this
activity is contained within the mile-long 116K-2 Trench.
Other Tiquid waste disposal crib and trench inventories range
from less than 1 mCi up to 300 curies.

Low-level Pu-238 and Pu-239/240 contamination is also present
in the liquid waste disposal facilities. Plutonium
concentrations up to 130 pCi/g remain in the K-Trench, and
average 8.5 pCi/g ot soil. The K-Trench contains about

5 curies of plutonium, the highest plutonium inventory of the
ligquid waste disposal facilities.

Tests show that most cations (most of the long-lived radio-
nuclides) are readily held in the ground within a few yards of
the cribs by ion exchange processes with soil particles,
precipitation reactions and mineral reactions. Ion exchange
capacity in sediments varies widely with the type of ion being
sorbed. Certain ions such as tritium, iodine, and nitrate
apparently are not sorbed but move with the solution (water).
Some chemical types of ruthenium also move with water.
Strontium, cesium and rare earths are retarded effectively by
the sediments. Most of the plutonium is sorbed or oxidized and
precipitated near the point of entry into the ground, &nd is
thus relatively immcbile.

D. Capital Equipment

Thers is no anticipated capital expenditure for in-situ
deccmmissioning of the ground facilities. This assumes tnat the
presant, on-site equipment will be operational and aveilable for
this work and any schedule changes will not require obtaining
additional equipment.

It is anticipated that the major work effort establishing the

lonc-term barriers will be performed by a subcontractor familier
with and equipped for this type of werk.

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liquid Waste Disposal Facilities
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E. Research and Development (R&D)

Some additional site radiological characterization will be performed
in order to provide more detailed inventories and radionuclide
location information, which will be used in developing cost-effective
barriers. _

-F. Waste Volume Projections

Ideally, in-situ decocmmissioning of the 116 liquid waste disposal
facilities will require no movement of contaminated waste. However,
any waste that is determined to be inappropriate to be left in p1ace
will be disposed of in the 200 Area.

G. Facility and Equipment Reuse

1. Facility Reuse

No functional cost-effective reuse of the 116 liquid waste
disposal facilities has been identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been identified for any of the liguid waste disposal
facilities. No significant amount of stainless steel is
salvageable in the liquid waste disposal facilities.

H. Project Work Elements and Costs

Table 3-2 breaks down the estimatea costs for the in-situ

decommissioning of a typical liquid waste burial site. Costs
include labor, special and normal tooling and equipment, waste

disposal and facility overheads.

WP#1751F  °

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liquid Waste Disposal Facilities
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TABLE 3-2

COST SCHEDULE FOR IN-SITU DECOMMISSIONING OF GROUND DISPOSAL FACILITIES
IN A TYPICAL 100 AREA®
(Costs in-$000)b

PROJECT TASKS PROJECT DURATIUN

Engineering/Planning/Supervision| 1 mo I 2 mo ] 3 mo
(includes characterization and
closeout) A 150 A

Site Preparation
A 74 A

Import Topsoil/Place —
° P A g3 A

Amend/Mulch/Seed e

Restore Radiological Monuments

FY Cost Total $ 1,000

TOTAL ESTIMATED COST: $1,000
TOTAL ESTIMATED COST FOR ALL FIVE: $5,000

aTypica]]y, Tiquid and solid waste facilities will be decommissioned
as a single project for each 100 Area. Costs are for dense grass
decommissioning approach. :

byot1ars are FY85.

CATEGORY: Ground Disposal Facilities |
FACILITY: 116 Liquid Waste Disposal Facilities
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118 SOLID WASTE GROUND DISPOSAL FACILITIES

This Long-Range Plan covers the solid waste disposal facilities

- identified below. The priorities listed apply only to thé 118 burial

facilities. Overall priorities and schedules are in Sections-4 and 7,
Part 1.

EST DOE
($ in K)  PROJECT FUNDING DOE
PRIORITY SFMP TEC DURATION  DESIGNATION W8S NO.
1. 100-F (6) Yes $550 3.0 mo AR 4.7.2
T8-F-1, -2, .
-3, -4, -5, -6
2. 100-H (5) Yes $325 1.7 mo AR 4.7.5
T18-H-1, -2, :
-3, -4, -5
3. 100-D/DR (6)  Yes $860 4.9 mo AR 4.7.10
T18-D-1, -2,
-3, -4,.-5
118-DR-1
4. 105-8/C (7) No $770 3.7 mo GE 1.1.4.1.4
T18-8-1, -2,
-3, -4, -5, -6
118-C-1
5. 100-KE/KW (1)  No $1,000 4.3 mo GE TBD
TI8K

CATEGORY: Ground Disposa] Facilities
FACILITY: 118 Solid Waste Disposal Facilities
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ARk

~ AR 2
- BURIAL GROUNDSE

Figure 3-3. D Area Solid Waste Disposal Facilities.

A. Operating History

The five 100 Area solig waste disposal facilities were normally shut
down with their associated reactors (see Appendix B for individual
facility operating periods); however, some burial grounds continued
to receive waste from operating plants after the local reactor
shutdcwn. No solid waste burijal ground is currently in use in any
100 Area, and all solid waste disposal sites have been backfilled
with earth to shield retained radioactive materials and to prevent
their escape to the atmosphere.

B. Physical Descripticn

Burial grounds are excavataed burial trenches and pits that contain
solid wastes, with a backfill cover of clean earth.

A totail of 25 radioactive solid waste burial grounds were useg in
the shutdown 100 Area facilities, including two in the 100-F Area
for disposal of radioactive wastes generated by biology laboratories.

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Disposal Facilities
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. Ten of the twenty-five burial grounds near the reactor buildings
were small, ranging in size up to a few feet wide and several feet
leng. The larger burial grounds, located either within or just
outside the fenced reactor restricted area, generally consisted of
pits or parallel trenches, 20 ft deep, 150 - 300 ft long, with a
bcttom wiath of 5 - 8 ft and a top width of 20 ft. The largest
burial ground is the 118-K facility in the 100-K Area, which is
approximately 1,200 ft x 600 ft. Equipment items having high dose
retes (e.g., thermocouple stringers, horizontal control rod tips,
etc.) are buried in narrow but deep trenches and pits.

Figure 3-4 shows a typical burial trench. Table 3-3 shows the
approximate erea of the solid waste burial grouncs.

Earth Cover (4 ft)

Figure 3-4. Cross Section of Typical Solid Waste Burial Trench.

CATEGCGRY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Disposal Facilities
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TABLE 3-3
ACREAGE OF SOLID WASTE DISPOSAL FACILITIES
Approximate-
100 Area Facility Designations Acres
100-F 118-F-1, -2, -3, -4, -5, -6 13.4
100-H - 118-H-1, -2, -3, -4 " 7.3
100-D/DR 118-D-1, -2, -3, -4, -5 21.0
118-DR-1
100-B/C 118-8-1, -2, -3, -4, -5, -6 14.5
118-C-1
100-KE/KW 118-K 16.5

C. Current Physical and Radiological Condition

1. Physical Condition

A1l of the solid waste disposal sites have been backfilled with
earth to shield radionuclides and to prevent release to the

atmosphere.

waste

Soil sterilant is periodically added to each solid

burial site to prevent plant growth. Surveillance is
maintained to detect migration of radionuclides to the surface.

2. Radiological Condition

Most of the radioactivity in these burial sites is contained in
metal components such as irradiated process tubes and fuel

charge spacers.

These "hard" wastes comprise less than 25% of

the volume of buried wastes but contain more than 99% of the
radionuclide inventory. The hard 1 ;stes were usually

placed in the bottom of the trenches, about 20 feet below the

total

surface.

"Soft" waste, consisting of contaminated paper,

plastic, and clothing packed in cardboard cartons, makes up
more than 75% of the volume in the trenches, but contains less

than 1% of the total radionuclide inventory.

Table 3-4 provides an inventory of radiocactive material in a
typical solid waste burial trench.

CATEGORY: Ground Disposal Faci]fties

FACILITY: 118

Solid Waste Disposal Facilities
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TABLE 3-4 '
INVENTORY OF RADIOACTIVE MATERIAL IN A TYPICAL
SOLID WASTE BURIAL TRENCH

Note: Inventories are best estimates based on available data and are
typical of material discarded from one of eight production
reactors.*

Radiological data calculated for March 1, 1985.

: _ Approximate
Type of Approximate Radionuclides . Inventory
Material Quantity Present (Ci)
Aluminum process tubes, 33 tons 60co 750%*
plus the tube film 152Ey 4.8
154, 9.6
905, 0.4
137¢s 0.4
Aluminum spacers 120 tons 60co 78**
152y, 13.0
154y, 26.0
905y 1.8
137¢s 1.8
Contrel rods and 1 ton 60Co 10
miscellaneous steel
components
Soft waste (plastic, 100,000 boxes,  60¢, 20
paper, clothing) 25 1b/box,

4.5 ft3/box

Typical Trench Approximate Total Ci Inventory: 920

*Pathway Analysis performed on the burial trench_included the 63N
estimated inventory. The 100-B burial trench 63Ni concentration is
16 nCi/g, calculatea for March 1, 1985; approximately twice that of

Co, also calculated for March 1, 1985.

**Includes ©0Co induced into the metal and process tube film.

CATEGORY: Ground Disposal Facilities’ '
FACILITY: 118 Solia Waste Disposal Facilities
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D. Capital Equipment

There is no anticipated capital expenditure for in-situ
decommissioning of the solid waste ground facilities. This assumes
that the present on-site equipment will be operational and available
for this work and any schedule changes will not require obtaining
additional equipment.

It is anticipated that the major work effort establishing the long-
term barriers will be performed by a subcontractor familiar with and
equipped for this type of work.

E. Research and Development (R&D)

Some additional site radiological characterization will be performed
in order to provide more detailed inventories and radionuclide
location information, which will be used in developing cost-effective
barriers.

F. Waste Volume Projections

Ideally, in-situ decommissioning of the solid waste disposal
facilities will require no movement of contaminated waste. However,
any waste that is determined to be inappropriate to be left in place
will be disposed of in the 200 Area.

&
ey
i

m Ty
e
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G. Facility and Equipment Reuse

1. Facility Reuse

No functional cost-effective reuse of the solid waste burial
facilities has been identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage and
resue have been identified for any of the solid waste burial
facilities. No significant amount of stainless steel has been
located for salvage in the solid waste burial grounds.

H. Precject Work Elements and Costs

Table 3-5 breaks down the estimated costs for the in-situ

decormissioning for a typical solid waste disposal facility. Costs
include labor, special and normal tooling and equipment, waste
disposal and facility overheads required for the project work.

WP#1752F

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Disposal Facilities

-16-




UNI-2533

TABLE 3-5

COST SCHEDULE FOR IN-SITU DECOMMISSIONING OF GROUND DISPOSAL FACILITIES
IN A TYPICAL 100 AREA®

(Costs in $000)°

PROJECT TASKS PERIOD OF WORK
Engineering/Planning/Supervision| 1 mo ) 1 2 mo ' 3 mo
(includes characterization and
closeout) A 150 A
Site Preparation i
Import Topsoil/Place —

P P A gg3 A
Amend/Mulch/Seed
A 54 A
Restore Radiological Monuments
A3l A
FY Cost Total $ 1,000

TOTAL ESTIMATED COST: $1,000
TOTAL ESTIMATED COST FOR ALL FIVE: $5,000

aTypica]]y, liquid and solid waste facilities will be decommissioned
as a single project for each 100 Area. Costs are Tor dense grass

decommissioning approach.

bDo]]ars are FY 85.

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Disposal Facilities
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Operating History

The buildings were used to store fuel elements before use in a
reactor. The two remaining fuel element storage buildings were shut
down with their associated reactors (see "Operating History" in the
"Reactor Buildings" Section}; however, the buildings remained open
for fuel element storage for other operating plants. No fuel
elements are currently being stored in the.facilities, which are
still used for storage of miscellaneous materials.

Physical Description

The 103 facility walls are constructed of concrete blocks up to the
doortop level, with concrete. construction above. The roof is
constructed of reinforced concrete with a composition surface. The
building is 14 feet above grade, 53 feet in length and 26 feet in
width.

The 103 facility includes a large material handling dock, doors,
and open interior with racks which accommodated forklift transport
of palletized unirradiated fuel elements. The unirradiated fuel
elements were stored on site in the facilities until needed for
reactor refueling.

Current Physical and Radiological Condition

1. Physical Condition

Both the 103 fuel element storage buildings are in good
structural condition - no roof leaks, doors functional, stajrs
and railings sound - and have been made available for material

storage use.

‘2. Radiological Condition

The contaminated surfaces that are readily accessible to current
storage activities and surveillance personnel have been cleaned
to a nonsmearable status and zone readings are less than

1 mrem/hr. Thée buildings are essentially clean with only minor
areas of contamination or potential contamination.

Capital Equipment

There is no anticipated capital expenditure for in-situ decommis-
sioning of the fuel element storage buildings. This assumes that
the present on-site equipment will be operational and available for
this work and any schedule changes will not require obtaining
additional equipment.

&

CATEGORY: Ancillary Facilities
FACILITY: 103 Fuel Element Storage Building
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) E. Research and Development (R&D)
No R&D is anticipated for in-situ decommissioning of the fuel
element storage buildings.
F. Waste Volume Projections
In-situ decommissioning of the 103 fuel element storage buildings
will require a minimum movement of contaminated waste. The storage
facility work will essentially produce no low-level radioactive
waste requiring disposal elsewhere. However, any waste that is
determined to be inappropriate for use as fill material will be
disposed of in the 200 Area.
G. Facility and Equipment Reuse
1. Facility Reuse
No functional cost-effective reuse of the 103 fuel element
storage building has been identified.
2. Equipment Reuse
No significant cost recovery opportunities through salvage and
reuse have been identified for any of the storage facilities.
No significant amount of stainless steel is salvageable in the
fuel element storage buildings.
H. Project Work Elements and Costs
Tzble 4-1 breaks down the estimated costs for the in-situ decommis-
sioning of a 103 building. Costs include labor, special and normal
tooling and equipment, waste disposal and facility overheads
required for the project work.
WP#1756F

CATEGORY: Ancillary Facilities
FACILITY: 103 Fuel Element Storage Building
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TABLE 4-1 _
COST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF ONE TYPICAL 103 FACILITY
(Costs in $000)]

PROJECT TASKS PROJECT DURATION
Engineering/Planning/Supervisionj2 wk [ 4 wk I6 wk ‘h wk
(includes characterization and i i
closeout) 3
Site Preparation 7 A
Demolition A 8 A
Site Restoration A, A

FY COST TOTAL $20

TOTAL ESTIMATED COST: $20
TOTAL ESTIMATED COST FOR TWO:

]Do11ars are FY85

CATEGORY :
FACILITY:

Ancillary Facilities
103 Fuel Element Storage Building

-4-

$40

S






UNI-2533

A. Operating History

The 108-B and 108-F laboratories were originally built as water
treatment facilities, but were later converted to provide laboratory
support for operations. The 108-B Building was converted to a
tritium recovery processing facility.

The 108-F laboratory was originally the same size as the 108-8
building, but was later expanded to approximately double its size
for use in biology research. The two 108 builaings were constructed
with their associated reactors (see "Operating History" in the
"Reactor Buildings" section). Currently, 108 buildings are being
deccntaminated and equipment is being removed in preparation for
demolition. ) -

B. Physical Description

1. 108-B Special Processing Building

The facility's walls are constructed of concrete block and
reinforced concrete. The roof has a composition surface. The
puilding is 41 ft above grade, 12 ft below grade, 132 ft in
length and 32 ft in width. The associated stack extended 250 ft ~
above grade and was Jleveled in FY 1983. Eopr

The 104-B-1 Tritium Vault and 104-B-2 Tritium Laboratory are
small annexes to the 108-B facility. The 104-B-1 vault is a
130 sg ft concrete block structure, placed in service in
January 1950. The 104-B-2 laboratory is reinforced concrete
about 365 sq ft, placed in service in December 1951.

2. 108-F Biology Laboratory Building

The original builaing has a newer adcdition of similar
construction with concrete block and reinforced concrete walls.
The newer roof has a metal deck, while the original structure
has a reinforced concrete deck with a composition surface. The
building is 50 ft above grade, 200 ft in length and 100 ft in
width. The laboratory hot cells, and animal handling facilities
have been decontaminated and/or removed from the biological wing
of the building. Decommissioning Operations has established
offices on the main floor of the original facility for local
site work. The building has limited electrical services.

CATEGCRY: Ancillary Facilities
FACILITY: 108 Laboratory -6-
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. C. Current Physical and Radiological Condition

1. Physical Condition

The 108 buildings are being decontaminated and equipment is
being removed in preparation for demolition. The general 108-F
building condition is rated as poor. The 108-8 building
condition is rated as fair and the 104-8-1 and 2 annex
facilities are rated as good.

2. Radiological Condition

Contamination levels in the 108-B laboratory are generally less
than 200 cpm. Direct readings inside of the process cells and
on process equipment and piping within the building are a few
thousand counts per minute. The 108-8 Taboratory is
contaminated with tritium and other radionuclides.

D. Capital Equipment

There is no anticipated capital expenditure for in-situ decommis-
sioning of the 108 facilities. This assumes that the present
e on-site equipment will be operational and available for this work
' and any schedule changes will not require obtaining additional
equipment. :

E. Research and Development (R&D)

No R&D is anticipated for in-situ decommissioning of the 108
Laboratory buildings.

F. Waste Volume Projections

In-situ decommissioning of the 108 Laboratory buildings will require
a minimum movement of contaminated waste. The storage facility work
will essentially produce no low-level radioactive wasi requiring
disposal elsewhere. However, any waste that is determined to be
inappropriate for use as fill material will be disposed of in the
200 Area.

The 108-F building has been decontaminated to unrestricted release

levels except for low-level contamination in the drain lines and
- Toundation.

CATEGORY: Ancillary Facilities
FACILITY: 108 Laboratory -7-
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G. Facility and Equipment Reuse

1. Facility Reuse

No functional, cost-effective reuse of the 108 Laboratory
buildings has been identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been identified for any of the laboratory
facilities. No significant amount of stainless steel is
salvageable in the laboratory buildings.

H. Project Work Elements and Costs

Table 4-2 breaks down the estimated costs for the in-situ decommis-
sjoning for a typical 108 facility. Costs include labor, special
and normal tooling and equipment, waste disposal and facility
overheads required for the project work.

WP#1757F

CATEGORY: Ancillary Facilities
FACILITY: 108 Laboratory -8-

qﬁ%

Y

s
=g



5155540270

UNI-2533

TABLE 4-2
COST SCHEDULE FOR IN-SITU DECOMMISSIONING

OF A TYPICAL 108 LABORATORY

(Costs in $000)]

PROJECT TASKS

PROJECT DURATIONM

closeout)

Site Preparation

Demolition

Site Restoration

Engineering/Planning/Supervision
(includes characterization and

FY COST TOTAL

2 mo l74 mo ]6 md ] 8 mo
A 35 A

A 93 A

A 101 A

$234

TOTAL ESTIMATED COST: 3234

TOTAL ESTIMATED COST FOR TWO: $S468

]Dollars are FY85

CATEGORY: Ancillary Facilities

FACILITY: 108 Laboratory
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A. Operating History

The recirculating gas system provided the reactor moderators

" (graphite) with an inert cover gas mixture of helium-carbon
dicxide. The 105 KE/KW reactors used a helium-nitrogen mixture from
1861 to their shutdowns. The 115 buildings house the gas driers,
dinjection and circulation equipment. At 100-H Area, the gas system
is in a wing of the 105-H reactor building. The 105-B/C and
105-D/DR reactor facilities were each serviced by a common
recirculating gas system, 115-B and 115-D respectively.

The recirculating gas facilities were constructed, started up and
operated with their associated reactors (see "Operating History in
the “Reactor Buildings" section). No recirculating gas facility is
currently in use, and the entrances have been locked to prevent
contamination spread and personnel entry. The 115-F building has
been partially decontaminated, the equipment has been removed. This
building is currently being demolished; no costs are shown on this
Plan for decommissioning the 115-F building.

' B. Physical Description

The 115 buildings include tunnels, seal pit annex and piping and
equipment adjoining the associated 105 facility. The buildings
walls are constructed of concrete block and reinforced concrete.

The roofs are constructed with precast concrete slabs with
compesition surfaces. The physical dimensions for the buildings and
tunnel lengths are presented in Table 4-3. An operating gallery
extends down the center of the building, approximately 18 feet
wice. The gallery is flanked on either side by cells which contain
the gas processing equipment shown in Figure 4-4 and listed in Table
4-5, No entry to the equipment cells can be made from the operating
gallery; cell entry is from outside of the building via a
labyrinth. The equipment cell walls and floors are constructed of
reinforced concrete and are approximately 3 feet thick. The service
section of the building is located at a right angle to the operating
gallery, extends the full width of the building, and contains the
ventilation fan, air compressor, office, locker room, etc.

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Building
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) TABLE 4-3 ‘
GAS RECIRCULATION BUILDING AND TUNNEL DIMENSIONS AND STATUS
Above Below Length Width  Tunnel

Facility Grade (ft) Grade (ft) (ft) (ft) Length (ft) Status

115-8 20 200 113 34 1,400 Intact

115-D 16 17 168 98 700 Intact

115-F 20 12 168 - 98 200 Process of
' . Decom.

115-KE - 20 20 113 34 100 Intact

115-K% ’ 20 20 113 34 100 Intact

A pipe tunnel approximately 36 feet wide by 8 feet high runs beneath
the full length of each 115 building. The main gas lines to.and
from the 105 reactor buildings enter the 115 building through this
tunnel.

The 115 seal pit depicted in Figure 4-4 consist of a small personnel
entry structure above grade and a below-grade concrete structure.
The walls and floors are constructed of reinforced concrete. The
roof 1is constructed of either a wood frame or concrete deck with a
ccmposition surface. The buildings are approximately 12 ft above
grade, 32 ft below grade, 37 ft in length and 34 ft in width. The
gas inlet line, pressure seal tank and gas return line vacuum seal
tank are contained within the seal pit facility.

Current Physical and Radiological Condition

1. Physical Condition

The current maintenance and surveillance program has been
successful in controlling contamination in the gas recirculation
facilities. There has been a gradual degradation of the rcof
structur |, and cracking of the brick walls. Of the 115
facilities, the 115-F facility is the most deteriorated, and
decommissioning began in FY34.

Ongoing maintenance and surveillance of the 115 gas
recirculation facilities include security, radiological and
ingustrial safety inspections, and routine (weekly, monthly, and
annual) maintenance inspections. (References 9 and 10).

CATEGCRY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Building
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TABLE 4-4
REACTOR GAS RECIRCULATION SYSTEM COMPONENTS
Silica Gel Heaters/
Beds Filters Coolers Coolers Condensers Blowers
Approx.
Approx. Filter Approx. Approx. Approx. Approx.
115 Building No. Size No. _Area No. _Size No. _Size .No. _Size  No. _Size

Tiz-8: 57 Ttt 6 ft x 5§ 3Iftx ¢ 72ft 5 7Tt 8§ 6 ea
Concrete Block diam 6 ft 3 ft x diam diam 18C0 cfm
16,300 ft2 7 ft 1.5 ft 6 ft 6 ft 2 ea

high long long 2C0 cfm
113-D: 5 7 ft 2 6 ft 5 3ftx 2 2ft 5 2 ft 8 6ea
Ccrncrete Block diam 6 ft 3 ft x diam diam 16C0 cfm-
16,500 ft2 7 ft 1.5 ft 6 ft 6 ft 2ea

high long long 2C0 cfm
113-F: 3 7 ft 2 6 ft 3 3ft«x 2 2 ft 3 2 ft 5 1EC0 cfm
Cor.crete Block diam 6 ft 3ft x diam diam
16,300 ft2 7 ft 1.5 7t 6 ft 6 ft

i high long long

-- 3 7 ft 2 6 ft 3 3ft x 2 2 ft 3 2 ft 5 1800 cfm
(System in gas- diam 6 ft 3 ft x diam diam
wing of 105-H) 7 ft 1.5 ft 6 ft 6 ft

high Tong long
115 KE: 2 5 ft 1 4 ft 2 2 ft 0 -- 2 2 ft 3 4C00 cfm
Ccricrete diam 4 ft diam diam
5300 ft2 4.5 ft 5 ft 6 ft

high high long
112-KW: 2 5 ft 1 4 ft 2 2 ft 0 -- 2 2 ft 3 4000 cfm
Cencrete diam 4 ft diam : diam
5300 7t2 4.5 ft 5 ft 6 ft

high high long

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Building
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2. Radiological Condition

The 115 gas recirculation buildings, along with the 117 filter
exhaust buildings, are the major contaminated ancillary
structures. Direct readings on piping, condensate drains,
valves, turbine blowers, and condensers within the 115 Building
drier rooms are typically-on the order-of 10,000 cpm, as
measured with a GM probe. Direct radiation detection readings
of the silica gel towers range from 1,000 to 15,000 cpm and
average about 3,000 cpm. The 115-KE and KW building drier rooms
have the highest radiation levels, with direct readings on
condensers of about 50,000 cpm. Direct dose rate readings of
the condensers within the 115-KE and KW drier rooms are

30 mR/hr. Background radiation levels within.the 115 building
drier rooms in general are about 1,000 cpm with a GM probe.

Smearable contamination on floors, walls, and equipment averages
about 1,000 cpm and ranges from less than 200 cpm to 6,500 cpm
with a GM probe.

Dose rates in the filter rooms are generally less than 1 mR/hr.
Smearable contamination averages 300 cpm. The blower rooms are
similarly low in dose rates and smearable contamination.

The gas piping tunnels have dose rates of about 1 mR/hr with a
maximum direct dose rate of 20 mR/hr on piping at 115-KW
building. Smearable contamination averages about 2000 c/m.

The major radioactive materials within the gas recirculation
facilities are contained within the silica gel dryers (towers).
Although the radionuclide inventories in the gel towers varies
from facility to facility, the radionuclides remaining in the
towers are primarily C-14 and H-3, both weak beta emitters.
Lower concentrations of Co-60, Cs-137, Sr-90, Cs-134, Eu-152,
Eu-154 and Eu-155 are present.

D. Capital _guipment

There is no anticipated capital expenditure for in-situ

decommissioning of the 115 gas recirculation buildings. This
assumes that the present on-site equipment will be operational and

available for this work and any schedule changes will not require
obtaining additional eguipment.

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Building
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. Research % Development (R&D)

No R&D is anticipated for in-situ decommissioning of the gas
recirculation buildings.

Waste Volume Projections

In-situ decommissioning of the 115 gas recirculation buildings will
require a minimum mocvement of contaminated waste. The
gecommissioning work will essentially produce no low-level
radioactive waste requiring disposal elsewhere. However, any waste
tnhat is determined to be inappropriate for use as fill material will
be. disposed of in the 200 Area.

G. Faecility and Equipment Reuse
1. Facility Reuse
No functional cost-effective reuse of any 115 gas recirculation
| building has been identified.
| :
. 2. Equipment Reuse
: No significant cost recovery opportunities through salvage, ana
reuse have been identified for any of the 115 gas recirculation
facilities. No significant amount of stainless steel is
salvageable in the gas recirculation buildings.
H. Project Work Elements and Costs
Table 4-5 breaks down the estimated costs for the in-situ
cdecommissioning for a typical 115 building. Costs include labor,
special and normal tooling and equipment, waste disposal anc
Tacility overheads required for the project work.
WP#1747F

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Building
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TABLE 4-5
‘ ) CONST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF A TYPICAL 115 BUILDING
(Costs in $000)!
PROJECT TASKS PROJECT DURATION
Engineering/Planning/Supervision| 3 mo le6mo lome Th2mo
(includes characterization and | 105 ) i
closeout)
Site Preparation A 32 A
Demolition A 198 A -
Site Restoration A 71 A
FY COST.TOTAL $700
TOTAL ESTIMATED COST: $ 700
TOTAL ESTIMATED COST FOR ALL FOUR: 82800
. Tpo11ars are FY85
CATEGORY: Ancillary Facilities o -

FACILITY: 115 Gas Recircu]ation Building
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A. Operating History

The reactor exhaust stacks, ranging in height from 200-300 ft,
dispersed the reactor 105 building exhaust air into the atmosphere.
The stacks were constructed, started up and shut down with their
associated reactors (see "Operating History" in the "Reactor
Buildings" section). The ventilation systems in the reactor
facilities moved fresh, uncontaminated air from the least
contaminated zones through zones with increasing levels of
contamination and finally through an exhaust system for discharge
frem the stack. The 116-DR reactor stack is currently in use by
Westinghouse, for the exhaust from the HEDL sodium/1ithium burning
experimentals being conducted-in the 105-DR building. The entrances
have been sealed and the bottom ladder rungs removed to prevent
personnel from climbing the stacks.. All remaining shutdown reactor
building stacks are currently being maintained in a safe storage
mode.

8. Physical Description

The stacks are monolithic, reinforced concrete structures. The

physical dimensions for the stacks are given in Table 4-6. 1In

general, the wall thickness is 1-1/2 ft at the base and 1 ft at the )
top. An opening at the bottom with a steel door cover provides é%%
access to the interijor of the stack. The stack is supported on a

solid concrete base which is in turn supported by a solid concrete,
octagonal-shaped foundation. The octagonal base measures 18-1/2 7t

side to side, and is 11-1/2 ft thick. The bottom octagonal

foundation measures 27 ft side to side, and is 6 ft thick.

TABLE 4-6
116 REACTOR STACK DIMENSIONS

Above Below Qutside
Stack G (ft) Grac (ft) Diamei - (ft)
116-D 200 . 10 16
116-DR 200 10 16
116-KE 200%* 16 16
116-KHW 200* 16 16
116-8B 200 15 16

*Stacks were decontaminatea and reduced from 300 ft in FY 1982.

AN

CATEGORY: Ancillary Facilities
FACILITY: 116 Reactor Exhaust Stack
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Exhaust air flowed through concrete ducts from the 105 building to
the base of the exhaust stack. The air was then diverted via
underground, reinforced concrete ducts to the 117 filter building.
After flowing through the filters, the air went through below-grade
and above-grade concrete ducts into the exhaust stack.

Current. Physical and Radiological Condition

1. Physical Condition

The 116 reactor stacks are in good condition. The ongoing
maintenance and surveillance of the stacks include security,
radiological and industrial safety inspections, and routine
(weekly, monthly, and annual) maintenance inspections. '

2. Radiological Condition

Dose rates at the base of the reactor stacks are less than

1 mR/hr. General background levels within the bottom of the
stacks are approximately 1,000 cpm with a GM probe. Low level
smearable alpha contamination is present up to 130

dpm/100 cm?, and averages about 30 dpm/100 cmZ. Smearable
beta contamination ranges from 100 to 5,000 dpm/100 cml.,

In FY 1982, the interior of the 116-KE and KW stacks were
decontaminated by sandblasting and their overall heights were
reduced from 300 ft to 200 ft.

Capital Equipment

There is no anticipated capital expenditure for in-situ
-decommissioning of the 116 exhaust stacks. This assumes that the
present on-site equipment will be operational and available for this
work and any schedule changes will not require obtaining additional
equipment.

The in-situ decommissioning of the 116 stacks is accomplished by use

of explosives (see Figure 6-5 in Part 1 of this Plan). The
explosive work will be performed by an expert subcontractor.

Research and Devel~nment (R&D)

No R&D in anticipated for in-situ decommissioning of the 116 exhaust
stacks.

CATEGORY: Ancillary Facilities
FACILITY: 116 Reactor Exhaust Stack
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F. Waste Volume Projections

In-situ decommissioning of the 116 exhaust stacks will require a
minimum movement of contaminated waste, essentially producing no
low-level racioactive waste requiring disposal elsewhere. However,
any waste that is determined to be inappropriate for in-situ
decommissioning-will be removed ana disposed of in the 200 Area.

G. Facility and Equipment Reuse

1. Facility Reuse

No functional cost-effective reuse of the ]lo exhaust stacks has
been identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been identified for any of the 116 .exhaust stacks.
No significant amount of stainless steel is salvageable in the
116 exhaust stacks.

H. Project Work Elements ana Costs

Tebie 4-7 breaks down the estimated costs for the in-situ
decommissioning for a typical 116 exhaust stack. Costs include
labor, special and normal tooling and equipment, and facility
overheads required for the project work.

WP#1764F

CATEGORY: Ancillary Facilities
FACILITY: 116 Reactor Exhaust Stack
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- TABLE 4-7
COST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF A TYPICAL REACTOR STACK

(Costs in $000)1

PROJECT TASKS YEAR OF WORK
Engineering/Planning/Supervision|1 wk lzwe T3we Towk
(includes characterization and : .
closeout) . A 43 A
Site Preparation A 66 4
Demolition A 105 A
Site Restoration A 55 A

FY COST TOTAL $289

TOTAL ESTIMATED COST: $ 289
TOTAL ESTIMATED COST FOR ALL FIVE: $1445

Tool1ars are FY85

CATEGORY: Ancillary Facilities
FACILITY: 116 Reactor Exhaust Scack
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A. Operating Histoni

The 117 exhaust filter buildings house the reactor buijlding exhaust
air filters and air flow control system. Reactor building exhaust
gases (primarily ventilation gases) were directed to the exhaust
filter building where the air passed through "absolute"
(particulate) and "halogen" (activated charcoal) filters and was
then discharged to the atmosphere through the 116 reactor stack.
The 117 buildings were installed in the reactor ventilation exhaust
systems between 1957 to 1960 and the associated reactors operated
with the exhaust filters until they were shutdown (see Operating
History" in the "Reactor Buildings" section}.

The 117-F filter building was decommissioned in 1983 (see Figure 6-4
in Part 1).

The 117-DR filter building is currently being used by Westinghouse
(HEDL) for the exhaust from Sodium/Lithium Burning Experiments being
performed in the 105-DR Building. All remaining shutdown exhaust
filter-buildings are currently being maintained in a safe storage
mode. The entrances have been sealed to prevent contamination
spread and personnel entry.

- B. Physical Description

Each exhaust filter building contains two identical filter cells
(see Figure 4-7) separated by a two-story operating gallery, which
is almost entirely below grade with bermed, side walls of earth and
gunite. Large steel hatch coveres serve as the roof. The walls are
constructed of reinforced concrete. The buildings are about 59 Tt
long, 39 ft wide and 35 ft high, with about 8 ft being above grade.

Only a small amount of equipment and piping remain in the filter
buildings. A sump pump is located at the lowest point in the
building. An inline axial vane fan is contained in a small concrete
cell 1ijacent to the filter building. The ventilation ducts are
approximately 5 ft wide by 11-1/2 ft high. The inlet and exhaust
tunnels have large turning vanes to deflect air into or out of the
filter cells. Building piping includes a minimum amount of small-

diameter pipes for service water, compressed air, and instrument
lines. A small amount of electrical wiring and switchgear was

required for building lighting and electrical power service.

Concrete covers are provided for each filter frame location. The
interior surfaces of the buildings have been coated with polyviny]l
(P1y-0On) to seal cracks and imperfections in the concrete.

AN

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building
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EXHAUSTER SHIELDING BERM
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\
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Figure 4-7. 117 Filter Building.

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building
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C. Current Physical and Radiological Condition

1. Physical Condition

The building conditions are rated as fair for 117-D and C, and
good for 117-B, DR, KE and KW. Most of the exhaust filter
building quipment remains in place as installed.  Only 117-DR is
being used by Westinghouse (HEDL) for exhaust from the Sodium/
Lithium Burning Experiments being performed in the 105-DR
building.

The ongoing maintenance and surveillance of the filter building
include security, radiological and industrial safety
inspecticns, and routine (weekly, monthly, and annual)
maintenance inspections.

2. Radiological Condition

The 117 Building filter cell dose rates range from less than
1 mR/hr to a maximum of 5 mR/hr. Smearable contamination is
generally 1000-2000 cpm. '

Dose rates in the inlet tunnels running from the 105 buildings
to the 117 buildings are on the order of 1 mR/hr up to a maximum
of 2.5 mR/hr (in the inlet tunnel to 117-KW). Floors and walls
within the inlet tunnels to the 117 buildings are dusty, with
accumulations up to 1/16-inch thick. Low-level smearable
contamination on floors, walls, and turning vanes average from
3,000 to 10,000 cpm.

As would be expectea, contamination levels are lower in tne
exhaust tunnels running from the 117 building tc the stacks.
Direct GM readings on qualitative smears are generally a few
hundred counts per minute, up to a maximum of 600 cpm.

D Cz2m<t21 FAninmant
.

There is no anticipated capital expenditure for in-situ
deccmmissioning of the exhaust filter buildings. This assumes that
tne present on-site equipment will be operational and available for
this work and any schedule changes will not require obtaining
aacitional equipment. .

E. Reszarch and Development (R&D)

Ne R&D is anticipated for in-situ decommissioning of the 117
buiidings.

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building
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Waste Volume Projections

In-situ decommissioning of the 117 buildings will require a minimum
movement of contaminated waste producing 1ittle or no low-level
radioactive waste requiring disposal elsewhere.* However, any waste
that is determined to be inappropriate for use as fill material will
be disposed of the 200 Areas.

Facility and Equipment Reuse-

1. Facility Reuse

No functional cost-effective reuse of the 117 exhaust filter
buildings has been identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been identified for any of the 117 filter buildings.
No significant amount of stainless steel is salvageable in the
exhaust filter buildings.

Project Work Elements and Costs

Table 4-8 breaks down the estimated costs for the in-situ
decommissioning for a typical 117 building. Costs include labor,
special and normal tooling and equipment, and facility overheads
required for the project work.

~iue (cwdining filters may be the only material removed for disposal in

the 200 Area, in order to facilitate void reduction and eliminate a
costly and complex filter flattening process.

WP#1755F

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building
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TABLE 4-8
COST SCHEDULE FOR IN-SITU DECOMMISSIONING

) UNI-2533

OF A TYPICAL 117 BUILDING

(Costs in $000)1

Fhn
P
!.,11 ks

PROJECT TASKS PROJECT DURATION
Engineering/Planning/Supervision|3 mo | 6 mo I9 mo 112 mo
(includes characterization and | & 19 A
closeout) ’

Site Preparation A 70 A

Demolitian A 26 A

Site Restoration A g 4
FY COST TOTAL $ 124

- TOTAL ESTIMATED COST: $124
TOTAL ESTIMATED COST FOR ALL SIX: "$746

T0o11ars are FY85

]
L
W

)

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building
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119 EXHAUST‘AIR SAMPLING BUILDINGS

This Long-Range Plan covers the 119 sampling buildings identified
- below. The priorities shown apply only to these facilities. Overall
priorities and schedules are in Sections 4 and 7, Part 1.

EST DOE -
DECOMMISSIONING ($ in K)  PROJECT FUNDING DOE
PRIORITY SFMP TEC DURATION  DESIGNATION  WBS NO.
1. 119-DR Yes 9.5 1 mo AR T8D
2. 119-KE No 9.5 1 mo GE TBD
3. 119-KW No 9.5 1 mo GE T8D

Figure 4-8. 119-KW Exhaust Air Sampling Building.

CATEGORY: Ancillary Facilities
FACILITY: 119 Exhaust Air Sampling Building
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A. Operating History

The 119 exhaust air sampling buildings housed most of the
instrumentation for the exhaust air system. A sample stream of the
_ exhaust air was routed through a counting system in the building for

monitoring radioactivity. The 119 buildings were constructed,
started up and operated with their associated reactors (see
"Operating History" in the "Reactor Buildings" section). A1l
remaining exhaust sample buildings, except for—the 119-DR, are
currently being maintained in a safe storage mode. The entrances
have been sealed or locked to prevent contamination spread and
personnel entry. The 119-DR exhaust sample building is currently
being used by Westinghouse for the HEDL sodjum/1ithium burning
experiments.

B. Physica} Description

The 119 building is a small metal structure placed on a grade-level
concrete slab. They are located over the ventilation ducts leading
to the 117-filter buildings. The buildings' interior surfaces are
painted wallboard.

C. Current Physical and Radiological Condition

Y

(H ", X
‘ky;’ﬁ*-'

{33

J. Physical Condition

The 119 buildings are in good condition. The instrumentation
and associated sampling equipment have been removed from the
buildings, with only capped pipe remaining. The 119-DR building
is being used by Westinghouse (HEDL) for part of the
sodium/1ithium burning experiments.

The ongoing maintenance and surveillance of the filter buildings
include security, radiological and industrial safety

inspections, and routine (weekly, monthly, and annual)
maintenance inspections. (References 9 and 10)}.

2. Radiological Condition

The contaminated surfaces that are readily accessible to
surveillance personnel have been cleaned to a nonsmearable
status and no zones read greater than 1 mrem/hr. The majority
of the activity is in or adjacent to the sample tubes, which are
cut off and capped at floor level, and is not easily
dispersible. The buildings are essentially clean, with only
minor areas of contamination or potential contamination.

CATEGORY: Ancillary Facilities
FACILITY: 119 Exhaust Air Sampling Building
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D. ~Capital Eqdipment

There is no anticipated capital expenditure for in-situ
decommissioning of the 119 exhaust air sampling buildings. This

- . ) assumes that the present on-site equipment will be operational and
available for this work and any schedule changes will not require
obtaining additional equipment.

E. Research and Development (R&D)

No R&D is'anticipated for in-situ decommissioning of the 119 exhaust
gir sampling buildings.

F. Waste Volume Projections

Tn-situ decommissioning of the 119 exhaust air sample buildings will
require a minimum movement of contaminated waste, essentially
preducing no low-level radioactive waste requiring disposal
elsewhere. However, any waste that is determined to be .
inappropriate for use as fill material will be disposed of in the
200 Area.

G. Facility and Equipment Reuse

1. Facility Reuse

No .functional cost-effective reuse of the 117 exhaust air sample
building has been identified.

Equipment Reuse

™~
.

No significant cost recovery opportunities through salvage and
reuse have been identified for any of the sample buildings. No
significant amount of stainless steel is salvageable in the
exhaust air sample buildings.

H. srk Element and Costs

Table 4-9 breaks down the estimated costs for the in-situ
cecommissioning for a typical 119 building. Costs include labor,
special and normal tooling and equipment, waste disposal and
facility overheads required for the project work .

WP#1766F

CATEGCRY: Ancillary Facilities
FACILITY: 119 Exhaust Air Sampling Building
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TABLE 4-9

COST SCHEDULE FOR IN-SITU DECOMMISSIONING

OF A TYPICAL 119 BUILDING

(Costs in $000)1

UNI-2533 -+

PROJECT TASKS

PROJECT DURATIOH

Site Preparation

Demolition

Site Restoration

Engineering/Planning/Supervision| 1 wk

lowk I3wk )4 wk

(includes characterization and A
closeout)

FY COST TOTAL $ 10

1.5

A

| TOTAL ESTIMATED COST: $ 10
TOTAL ESTIMATED COST.FOR ALL .THREE: § 29

]Do11ars are FY85

CATEGORY:
FACILITY:

Ancillary Facilities
119 Exhaust Air Sampling Building
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A. Operating History

The 1706 buildings operated from 1955 to 1971, with the 100-KE
reactor. The Toop testing was conducted mainly on 100-K reactor
fuel material, although 100-N reactor fuel material was tested prior
to that plant's startup. The UNC Chemical and Waste Treatment
Tecnnology group is currently using all three facilities to support
N Reector Operations.

The three 1706 facilities have a common entfance, are interconnected
by nallways and below-grade tunnels, and will be decommissioned
togetner. The facilities' major functions are:

1705-KE Reactor Loop Corrosion Testing Facility

The facility supplies demineralized water to 105-KE and KW fuel
storace basins, wnere N Reactor spent fuel is currently being
stored. UNC uses the laboratory's heavily reinforced test
enclosures to conduct pressurization and corrosion testing. 1706-KE
has a control room for remote equipment operation.

1706-KEL Coolant System Development Laboratory

The facility is primarily equipped for radiological laboratory
services with HEPA ventilated hoods, shielded storage caves, etc.

1706-KER Reactor Loop Corrosion Testing Facf]i;y

The facility contains four shielded cells below grade. Each cell
houses water treatment, heat exchanger, pumping, and remote
instrument equipment for each of the four 105-KE in-reactor loops.
The loop piping travels through a tunnel to the reactor,
approximately 300 ft from the shielded cells.

B. Physical Descriptionv

The 1706-KE, KEL and KER buildings are acjacent to the 105-KE
Reactor, and are all connected to the reactor by tunnels.

1706-KE Reactor Loop Corrosion Testin~ Facility

This facility is a conglomerate of various building additions,
mostily of concrete block construction. The upper levels are ot
transite panel over steel-frame construction. The roof is a
reinforced concrete, precast slab. The foundation and floor at

CATEGORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities
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grade and below gréde are reinforced concrete. The walls extend
20 ft above grade, 20 ft below grade, 100 ft in length and 56 ft in
width.

1706-KEL Coolant System Development Laboratory

This is a one-story annex to the 1706-KE facility. The laboratory
floor space is approximately 2,700 ft2. The majority of walls are
concrete block. The roof is a reinforced concrete, precast slab.
The foundation and floor are reinforced concrete.

1706~KER Reactor Loop Corrosion Testing Facility

This upper level is transite panel over steel-frame construction.
The roof is metal or transite deck. The foundation and floor are
reinforced concrete. The walls extend 20 ft in length, 27 ft in
width above grade, and 66 ft in width below grade, with the shielded
cells located at the lowest level (-27 foot).

The facility contains control room instrumentation, cabinets and
equipment, laboratory, piping, pumps, pressurized heat exchangers,
demineralizers, filters, chemical tanks, lab benches with hoods,
sinks, ducts, switchgear, and clearwells with associated pumps,
etc. The tunnels connected to the 105-KE/KW reactor have security
barricades. The shield cells and related equipment are locked and
have no ongoing activity. Otherwise, most of the other areas in the
1706-KER facility are in use.

Current Physical and Radiological Condition

1. Physical Condition

The 1706 facilities are in good condition; no major maintenance
repairs are required. The majority of the equipment remains in
place. ‘

2. Bian'ln—gjr:'l—(‘nnﬂi-in—rl
The contaminated surfaces that are readily accessible to
operation and surveillance personnel have been cleaned to a
nonsmearable status and zones reading greater than 1 mR/hr have
been identified. The majority of the activity is in or adjacent
to the Tlaboratory equipment and pipes and is not easily
dispersible.

CATEGCORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities

~37-



LTI

UNI-2533

D. Capital Egﬁipment

There is no anticipated capital expenditure for in-situ
deccrmissioning of the reactor loop testing buildings. -This assumes
that the present on-site equipment will be operational and available
for this work and any schedule changes will not require obtaining
additional equipment. : .

E. Research and Development (R&D)

No R&D is anticipated for in-situ decommissioning of the reactor
loop testing buildings.

F. Waste Volume Projections

In-situ decommissioning of the 1706 loop testing buildings will
require a minimum movement of contaminated waste, essentially
procucing no low-level radiocactive waste requiring disposal
elsewhere. However, any waste that is determined to be
inappropriate for use as fill material will be disposed of in the
200 Area.

G. Facility and Equipment Reuse

1. Facility Reuse

No cost-effective reuse of the 1706 reactor loop testing .
buildings has been identified beyond the projected termination
of their current use.

2. Egquipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been identified for any of the 1706 loop testing
facilities. No significant amount of stainless steel is
salvageable in the reactor loop testing buildings.

H. Progj=ct Work Elements and (nets

Table 4-10 breaks down the estimated costs for the in-situ
decommissioning of the 170-C facilities. Costs include labor,
special and normal tooling and equipment, waste disposal and

facility overheads required for the project work.
WP#1767F

CATEGORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities
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- TABLE 4-10
COST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF THE 1706 FACILITIES . '
(Costs in $000)!
'PROJECT TASKS ' YEAR OF WORK
Engineering/Planning/Supervision|? Mo l4mo [6mo |8 mo
(includes characterization and. |A 60 A
closeout)
. . A A
Site Preparation _ ( 160
Demolition A 160 *
Site Restoration A20 4
FY COST TOTAL $ 400

TOTAL ESTIMATED COST: $ 400

]Dollars are FY85

CATEGORY: Ancillary Facilities :
FACILITY: 1706 Reactor Loop Testing Facilities
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FACILITIES ADDRESSED IN THIS DOCUMENT

REACTORS

Description

Approximate Size (ft)

UNI-2533

Operating
History

Facility
Arez Number
B 105-B
105-C
D *105-D
*105-DR
F *105-F
H *105-H
K 105-KE
105-KW

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, anc
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

42,500 ft2
65,000 ft2
42,500 ft?
42,500 ft2
42,500 ft
62,000 ft?
60,000 ft2

60,000 ft2

1944-1968
1952-1961
1944-1967

1950-1964

 1945-1965

1949-1965

1955-1971

1955-1970

*Facilities decommissionea under DOE Surplus Facilities Management
Other facilities are managed by UNC
Operations Division, with decommissioning funded under DOE GE funding

Program (AR funding designation).

designation.

B-1




S0

UNI-2533
EFFLUENT SYSTEMS
Facility ~ Operating.
Area MNumber Description Approximate Size (ft) History
B 107-8 Effluent Water Retention 230 x 467 x 20 1943-1968
Basin (concrete) '
1904-B2 Effluent Water Outfall — 27 x 14 x 25 1943-1968
Structure ’
1604-B3 Effluent Water Outfall 27 x 14 x 25 1943-1968
Structure
C 107-C Eftluent Water Retention 330 dia x 18 ft hfgh 1651-1969
Basin (open steel tanks)
] *107-D  Effluent Water Retention 467 x 230 x 20 1943-1967
Basin (concrete)
*107-DR  Effluent Water Retention 600 x 273 x 20 1947-1964
Basin (concrete)
*1904-D Effluent Water Outfall 27 x 14 x 25 19441967 =
Structure
*7904-DR Effluent Water Outfall 27 x 14 x 25 1947-1564
Structure
*1608-D Pumping Station 34 x 36 x 34 1944-1967
_*1608-DR Pumping Station 36 x 34 x 34 1950-1564
F *107-F  Effluent Water Retention 467 x 230 x 21 1944-1965
Basin
*1204-~-F Effluent Water Outfall 27 x 14 x 25 1944-1965
Structure
*1£08-F Pumping Station 36 x 34 x 34 1945-1965

*Facilities decommissioned under DOE Surplus Facilities Fanagement

Program (AR funding designation).

Other facilities are managed by UNC

Operations Division, with decommissioning funded under DOE GE funding
designation.

B-2







Sy

BT

UNI-2533
LIQUID WASTE DISPOSAL FACILITIES
Facility Operating-
Area Number Description Approximate Size (ft) History
B 116-B-1 Liquid Waste Disposal 100 x 10 1946-1955
) Trench _
116-B-2 B Reactor Storage Basin 100 x 10 1946-1955
Trench '
116-8B-3 B Reactor Pluto Crib 10 x 10 x 10 1951-1952
116-B-4 Liquid Waste Crib 40 x 40 1944-1968
116-B-5 108-B Laboratory Pluto 100 x 50 1944-1968
Crib
116-B-6-1 111-B Crib #1 25 x 25 1944-1968
116-B-6-2 11]-8 Crib #2 20 x 20 1944-1968
C 116-C-1 Liquid Waste Disposal 50 x 500 1946-1955
Trench
116-C-2 C Reactor Pluto Crib 50 x 90 1951-1952
116-C-2-1 C Reactor Pluto Crib 50 x 50 1951-1952
116-C~2-2 C Reactor Pluto Crib 50 x 60 1651-1952
Sand Filter
D *1i6-D-1 D Reactor Stcrage Basin 150 x 40 1946-1955
"~ Trench No. 1
*116-D-1B D Reactor Stor:¢ @ Basin 150 x 40 1946-1955
Trench No. 2
*116-D-2 D Reactor Pluto Crib 10' diam 1950-1952
*116-D-3 108-D Crib No. 1 10* diam 1944-1967

*Facilities decommissioned under DOE Surplus Facilities Management

Program (AR funding designation).

Other facilities are managed by UNC

Operations Division, with decommissioning funded under DOE GE funding
designation.

B-4
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UNT-2533
LIQUID WASTE DISPOSAL FACILITIES - contd.
Facility Operating.
Area Number Description Approximate Size (ft) History
*116-0-4 108-D Crib No. 2 3' diam 1944-1967
*116-DR-1 107-DR Liquid Waste Trench 300 x 150 1950-1964
*116-DR-2 107-DR Liquid Waste Trench 100 x 40 1950-1964
*116-DR-3 DR Reactor Storage Basin 60 x 40 1946-1955
Trench
*116-DR-4 DR Reactor Pluto Crib/ 30 x 30 ~ 1950-1952
117-0R Crib
F *116-F-1 Leviis Canal 1,500 x 100 1953
*116-F-2 Hazardous Waste Trench 550 x 200
*116-F-3 F Reactor Storage Basin 100 x 40 1945-1965
Trench
*116-F-4 F Reactor Pluto Crib 30 x 30 1950-1952
*116-F-5 Ball Washer Crib 30 x 30 1945-1965
*116-F-6 1608-F Liquid Waste 300 x 100 1945-1965
Disposal Trench
_*116-F-7 117-F Trench 15 x 15 1945-1565
*116-F-9 Leaching Trench 15 x 500 1945-1965
*116-F-10 Perf Decontamination 15 x 15 1945-1965

Soil Column

*Facilities decommissioned under DOE Surplus Facilities Management

Program (AR funding designation).
Operations Division,
designation.

B-5

Other facilities are managed by UNC
with decommissioning funded under DOE GE funding



sl NN RN !

UNI-2533
LIQUID WASTE DISPOSAL FACILITIES - contd.

Facility ‘ Operating

Area Number Description Approximate Size (ft) History
H *116-H-1 107-H Liquid Waste Trench 1,000 x 75 1949-1965
 *116-H-2 1608-H Trench _ 250 x 75 - 1949-1965
*116-H-3 H Reactor Dummy 15 x 15 1949-1965

Decontamination Drain '

*116-H-4 H Reactor Pluto Crib 10 x 10 1950-1952

K i16-K—1 Liquid Waste Crib 400 X 400 1955-1971
116-K-2 Ligquid Waste Crib 4,000 x 45 1955-1971
116-KE-1 115-KE Crib 10 x 10 1655-1971
116-KE-2 1706-KER Crib 80 x 80 1955-1971
115-KW Crib 20 x 20 1955-1970

116-KW-1

*Facilities decommissioned under DOE Surplus Facilities Management
Program (AR funding designation).

Other facilities are managed by.UNC
Gperations Division, with decommissioning funded under DOE GE funding
designation.
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UNI-2533

- SOLID WASTE DISPOSAL -FACILITIES
Facility Operating.
Area Number Description Approximate Size (ft) History
B 118-B-1 B Reactor Solid Waste 1,000 x 321 1944-1973
Burial Ground
118-B-2 Construction Burial 60 x 30 1954-1956
Ground No. 1
118-B-3 Construction Burial 350 x 275 1956~1960
Ground No. 2
118-B-4 B Reactor Dummy Storage 50 x 30 1956-1968
Burial Ground
118-B~-5 Ball 3X Burial Ground 50 x 50 1953
118-B-6 108-B Solid Waste Burial 40 x 40 1950-1953
Ground
D *118-D-1 100-D Burial Ground No. 1 450 x 375 1244-1967
*118-D-2 100-D Burial Ground No. 2 1,000 x 360 1946-1970
*]118-D-3 100-0 Burial Ground No. 3 1,000 x 250 1956-1973
*118-D-4 Construction Burial Ground 600 x 200 1953-1967
*118-D-5 Ball 3X Burial Ground 20 x 20 1954
*118-DR-1 DR Reactor Gas Loop 125 x 75 1963-1964
Buria] Ground :
C 118-C-1 C Reactor Burijal Ground 510 x 400 1953-19%6

*Facilities decommissioned under DOE Surplus Facilities Management
Other facilities are managed by UNC
Operations Division, with decommissioning fundea under DOE GE funding

Program (AR funding designation).

designation.

B-7
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UNI-2533
SOLID WASTE DISPOSAL FACILITIES - contd..
Facility . Operating.
Area Number: - Description . Approximate Size (ft) History
F *118-F-1 Solid Waste Burial 600 x 500 1954-1965
Ground No. 2; Minor ‘
Construction Burial
Ground No. 2 :
*]118-F-2 Burial Ground No. 2;. . 365 x 325 1945-1965
Solid Waste Burial T
Ground No. 1
*118-F-3 Burial Ground No. 3; 175 x 50 f952
T Minor Coristruction B
. Burial Ground No.'l
*118-F~4 115-F Pit 10 x 10 1949
*118-F-5 PNL Sawdust Répositofy © 500 x 150 1954-1975
*118-F-6 Solid Waste Burial Ground 400 x 200 1965-1973
H *118-H-1 100-H Burial Ground No. 1 700 x 350 1949-1965
“#118-H-2 100-H Burial 6round No. 2 140 x 50 1955-1965
: (H-1 Loop Burial Ground)
*118-H-3 Construction Burial Ground 300 x 200 1953-1957
_*118-H-4 Ball 3X Burial Ground 150 x 30 1953-1965
*11&;&;5-H Reactor Thimble Pit 30 x 2. 1953
K 118-K:. K Burial Ground 1,200 x 600 1955-1971
WP#1758F

¥Fé€i]it1es decommissioned under DOE Surplus Facilities Management

Program (AR funding designation).

Other facilities are managed by UNC

Operations Division, with decommissioning funded under DOE GE funding
designation.

&
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UNI-2533
ANCILLARY FACILITIES
Facility Operating.
Area Number Description Approximate Size (ft) History
B 103-B  Fuel Element 53 x 26 x 14 1944-1968
Storage Building '
108-B Mint Special 132 x 32 x. 53
Processing Building
115-B/C Gas Recirculation Building 113 x 34 x 40
116-B Reactor Exhaust Stack 1944-1968
117-8  Filter Exhaust Building 59 x 39 x 35 1944-1968
D *103-D Fuel Element 53 x 26 x 14 1944-1967
Storage Building
*115-D/DR Gas Recirculation Building 168 x 98 x 32 1944-1967
*116-D Reactor Exhaust Stack 200 ft high, 1944-1967
16 ft 0.D.
*116-DR  Reactor Exhaust Stack 200 ft high, 1950-1964
16 ft 0.D. (currently
‘ in use
for HEDL
experi-
ments)
*117-D0  Filter Exhaust Building 59 x 39 x 35 1944-1967
*117-DR  Filter Exhaust Building 59 x 39 x 35 1950:1964
*119-DR  Exhaust Air 195021964
Sampling Building (currently
“in use
for HEDL
experi-
ments)
*Facilities decommissioned under DOE Surplus Facilities Management . -~

Program (AR funding des1gnat1on)'

Other facilities are managed by UNC.

Operations Division, with decommissioning funded under DOE GE funding -~

designation.

B-9
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UNI-2533
ANCTI 1 8DV CAQILI}JES ~. centd.

-Facglity Operating.
_Area Number s DeSC(1pt1on ___..iApproximate Size (ft) History
F- *108 F 'f<31o1ogy Laboratory ~200 % 100 x 50 194&-1965

M15-F.  Gas Recirculation 7168 x 98 x 32 1945-1965
. Building
K- 115-KE  Gas Recirculation 113 x 34 x 40 1955-1970
116-KE.  Reactor Exhaust Stack, . ~.200xft high, 1955-1971
e S ' 167t 0.0.
T16-KW . _Reactor.ExHaﬁstistqggf; 1500 ft high, 1955-1970
o ST 16 ft 0.D.

117-KE  FiTter Exhaust Building . 59 x 39 x 35 185821971

117-KW Fi]ter Exhaust Building: . 59 x 39 x 35 1955-1970

119-KE . Exhaust Air Sampling : 1§55?197]

Building - .

119-KW  Exhaust Air Sampling 1955-1970

_ Building

1706-  Reactor Loop Testing ~-9;000 ft2 -+ 1955-1971

KE /KEL/KER , - ' ‘facili-

-ties are
. currently
in use
by UNC

~

;*Eac111t1es decomm1ss1oned under- DOE SurpTus Facilities Management
Program (AR fundihg des1gnat1on) Other facilities are managed by UNC
Operai1ons D1v1s1on with decomm1ss1on1ng funded under DOE GE funding

desrgnat1on

B-10-.
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PRELIMINARY 5-3-91

7.0 PROPERTIES OF WASTE DELIVERED TO THE 200 AREAS
7.1 WASTE CHARACTERISTICS
This section describes the characteristics of the 100 Area excavated wastes
which will be transported to the 200 Areas for disposal under both the General
Use and Industrial Use Options. General categories to be shipped are listed
as follows.

Low activity wastes (<200 mR/hr and <10nCi/g alpha)

Soil, <12 inch particle size

Soil, >12 inch particle size

Burial ground wastes

Demolition wastes including steel retention basins
Steel pipe

High activity wastes (>200 mR/hr _or >10nCi/q alpha)

Soil, all particle sizes

Burial ground wastes

Demolition wastes including steel retention basins
Steel pipe

Three packaging methods are specified as follows:

High actijvity wastes:

A11 high activity wastes will be packaged in single-use, shielded containers.
Containers are described in Section 3.0. It is anticipated that the shielding
will be sufficient to allow for contact handling of the container at the 200
Areas.

Low activity steel pipe, >24 inch diameter:

Low activity metal pipe will be cut into lengths suitable for transport (e.g.,
between 20 and 60 feet in length). Steel pipe with a diameter greater than 24
inches will be shipped on rail car racks. If necessary, contamination will be
contained by such means as crimping the enc of the pipe, grouting the inside
of the pipe, and/or wrapping the outside of the pipe.

All other low activity wastes:

A1l other low activity wastes will be packaged in reusable, 50 yd’ containers.

Secondary wastes such as HEPA filters, contaminated clothing, and failed
equipment parts will be shipped in the same types of containers (appropriate
for the type and level of waste) as the excavated wastes.
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