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SUMMAR'Y

Technical strategies, schedules, and cost estimates have been
esteplished for the safe and cost-erfective decommissioning of the snut-
down Hanford 1060 Area facilities. Four categeories of facilities ere to

be decommissioned:

s HReector buildings

e ET7luent water systems

« Ground disposal facilities
o Ancillary facilities

The facilities are located in five separate reactor areas: 100-B/C, 100-D/CR,
100-F, 100-H, and 100-KE/KW. Each reactor area contains structures from all
four of the facility cateqories 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 rot within the scope of this Plan.)

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

proceed on an area-by-area basis.

tnginesring evaluations, raciological studies, and comparative cost
estimates were performed to identify several candidate decommissioning
aiternatives for the shut-cdown Hanford 100 Arez facilities. GOF tnese
alternatives, the Department of Energy, Richlana Operations Office
(DCE-RL), has generaliy jcentified the in-situ methoa as the recommencec
preferred decommissioning alternative. In the in-situ alternative,
structures containing resicual radicactive material (excent tne reactor

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

alternative to decommissicn saveral 100 Area ancillary facilities.

A11 werz will conform to DOE and National Environmental Policy Act
(NEPA) reporting requirements. The appropriate Jlevel of NEPA
doccumentation, as determined by DUE, will be completed before work
begins c¢n any decommissioning project. The final selecticn of the
decommissioning alternative for & particudlar 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
complets at a total estimated cost of 3£0 million.
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BACKGROUND INFORMATION,
COSTS AND SCHEDULES
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1.0 INTRODYCTION

1.1 PURPOSE OF TEIS PLAN

The osurpcse of this Long-Range Plan is to cescribe the basic strategises
and provide baseline cost estimates and schedules for decommissicening
the Hantord 100 Area shut-dewn facilities. The project groupings and
priorities ensure the cost-effective use of decommissiening resourcss,
|

altnough they differ somewhat from the priorities presented in The

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

stretesgies and priorities presented in this Plan are based on
engineering stuaies and expericnce geined frem previous 100 Area
deccrmissioning work. Specifically, this plan:

.l Describes the facilities' physical and radioleogical conditions;
e« FProvides conceptual cost estimates and schedules;

o [escribes the decommissioning management plan,

o [zscribes the recommended preferred decommissioning aiternative;

e [rzups the facilities into manageeble projects and pricritizes those
orojects; and

entifies special probiems, R&D requirements, required eguisment,
¢ potentially reusable facilities and eguipment.

1.2  PLAN REVISIONS

Tne intormation in this plan is based on current reguiatory
recguirements, current technical knowledge, available radiological

cherzcterization data and assumptions about resgurces. The decommis-

*Reterences are 1isted in Section 8, Part 1 of this Plan.
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sioning activities described in this plen will require approximately
8 years to complete. Accoraoingly, the plan will be upcdated as necessary
to refiect revised requlations, technolcogy advances, and budget and

scheduiing changes.

1.3 BACKGROUND INFORMATION

The Hantord Site (ngure 1-1) was commissioned in 1942 for the
production of plutenium by the Manhattan Engineering District of the
U.S. Army Corps of Engineers. Eight grephite-moderated reactors and
associzted support facilities were constructed in the Hanford 100 Area
between 1242 ana 1954 to support the plutonium procduction efforit. They
are the 10C-8, -C, -D, -DR, -F, -H, -KE, and -KW reactors. -These
facilities are now shut-down and require decommissicning. A ninth
production 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 criginal eignt proguction reactors, most of their suppert
structurss, and their associated ground disposai facilities were shut
cdown between 1964 and 1971, and have since been kept in a safe storage
conditicn. Safe storage activities for these reactors and support
facilities consist of shori-term "fixes" adeguate to protect the workers
and the environment for the present, ana are not adequate to assure

stabilizzc, long-terii disposal.

1.4 SCOPE OF WORK

Tnis Pian covers more than 100 separate fTacilities, inclucing more than
40 buiicings, 130 acres c¢f ground disposal facilities, as well as
approximately fcurteen miies of mostly underground, effluent water

piping. Figures 1-2 through 1-€ shew the five Hanford 1060 Areas.
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Location of Hanford Site.

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

1.5 CONTENTS AND ARRANGEMENT OF THIS PLAN

Tris Long-Range Plzn is presented in two parts. Part 1 provides
comprehensive technical, cost and schedule, and menagement
infcrmation. Part 2 provides specific physical, radiclogical,

tecnriical, and cost data on the faciiities to be decommissioned.

PART 1 - BACKGROUND INFORMATION, COSTS, AND SCHEDULES

Section 1 - Introduction. Describes the long-Range Pian document.

Section 2 - Decommissioning Management Plan. Describes the UNC and CCE
responsibilities, organizations, and management relationships.

Secticn 3 - Hanford 100 Area Descripticon. Generaliy describes the
Hanford 100 Area ecology, demography, geology, climatology, site
security, and categories of facilitiss to be decommissicned.

Secticn 4 - Decommissioning Assumpticgns, Criteria, and Priorities.
Describes the assumptions and criteria upon wnich the technical
aporecaches and scheauling are tased, anag provides a pricritized list of
decormissioning activities,

Section 5 - Waste Maragement. Descriles the radiocactive and
nonrzcéioactive wastes to be dispositicned, the dispositicn method, the
racicisgical criteria for refease of cecommissioned faciltities and
sites, and the Allowable Residual Contamination Levels method for
detersiining site racioiogical releass limits.

Section 6 - Decommissioning Alternatives. Describes the alternatives
assessed, and how the in-situ alternative (the recommanded preferred
deccmmissioning alternative) would b2 used for each category of facility.

1-9
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e Decommissioning of Many Support
Facilities (1574).

Figure 1-3. 100-F Area After Decommissicning of Many Support -
Facilities (1984).
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Section 7 - Costs and 5chedyles. Provides conceptual cost estimates and

completion schedules.

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

Flan.

PART 2 - FACILITY DESCRIPTIONS AND EVALUATIONS

Part 2 of this Long-Range Plan provides descriptive and explanatory data

specitic to each type of facility to be decommissioned:

ctor buildings

=~

Infcrmation presented for eacn type of facility includes:

A. Cperating History. Provices startup and shutdawn dates, and other
relavant historical data.

B. ~Zhysical Description. Provides physical description information,
including dimensions, constructicn materials, facility layout and
sguipment, and other inftormation relevant to the plannsd decommis-
sioning work.

C. Cfurrent Physical and Raciological Concition. Describes facilities'
structural status and projected mzintenance costs prior to
cecommissicning, and describes the radiolocical conditions of the
vecitities.

D. Capital Equipment. ULists tae anticipated capital ecuipment
axpenditures anticipated for in-situ decommissioning of each type of
fzcility.  (In general, in-situ decommissioning can be accompiisned
with a minimum of capitel equipment expenditure ana with standard
tcols anc equipment already available on the Hanford Site.) Special
zools, whether capital equipment items or not, are also identified.

BE. =Rssearch and Development (R&D;. Descrites R&D recuirements for the
in-situ decommissioning of aach type of facility.

1-11
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Weste Volume Projection. Describes the type, volume, and disposal
meinod for projected wastes that require disposal elsewhere.

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

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

1-12
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2.0 DECOMMISSICNING MANAGEMENT PLAN

2.1 DEPARTMENT OF ENERGY

The decommissioning activities described in this Plan are developed and
impTemented by the UNC Decommissiening Programs Department, under the
overall management of the United States Department of Energy, Richland
Ofiice (DOE-RL). The DOE-RL Surpius Facilities Management Project '
Of7ice (SFMPO) oversees the Hanford 100 Area decommissioning warx as
part of DOE's national decommissioning program. The major  SFMPO
resgonsibilities for the national program, inciuding the Hanford

100 Area decommissioning activities ere:
» Development of ceccmmissioning objectives, schecules, criteria, and
budgets;

o Coorgination of administrative anc programmatic matters with the DOF
national headguarters; and A

o ~2proval anc funcing of decommissicning activities prior to
implementation.

Tnhe Surplus Facilities Menagement Program Plan (Reference 1) provides
cetzils of SFMPO's organizational structure, operaticns, responsi-
bitities, and werking relationships with government contractors.
Figure 2-1 is a simplified depicticn of the overall 100 Area decommis-

signing management structure.

.

2.2 UNC DECOMMISSICONING PROGRAMS DEPARTHMENT

The SFPPCG 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,
enivircnmental studies, and other gocuments directly related to the

Hanvord 100 Area decommissioning work.
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DOE-RL
SURPLUS FACILITIES
MANAGEMENT PROGRAM
OFFICE

UNC . ,
DECOMMISSIONING PROGRAMS M
DEPARTMENT

QOFFICE OF
SURPLUS FACILITIES
MANAGEMENT

DECOMMISSIONING DECOMMISSIONING
SERVICES PROQJECT ANALYSIS

SURVEILLANCE - DECOMMISSIONING
AND SERVICES PLANNING

DECOMMISSIONING & DECOMMISSIONING
OPERATIONS ENGINEERING

Figure 2-1. DOE/UNC Management Organization.

2-2
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The 0PD consists of three sections: the Office of Surplus Facilities
Management (OSFi1), whicn provides information gathering and
dissemination, management, and technical support to DOE-RL for its
naticnal decommissioning activities; the Decommissioning Project
Analysis Sectien, which provides technical support to the Nuclear
Regulatory Commission for development of decommissicning standaras and

practices; and the Decommissicning Services Sectien (0SS).

The 355 is respensinle for developing and impTementing &l1 aspects of
fhe Fanford 100 Area decommissioning work. As shown in Figures 2-1 and
2-2, the DSS consists of tour subsections: Surveillance and Services,
Decormissioning Planning, Cecommissicning Operations, and Decommis-
sioning Engineering.

Some ¢f the manpower for the decommissicning work in the Hanford 100
Arez 1s provided by the Rockwell Hanford Cperations Decommissicning
Manpcwer Pool. UNC's DSS supervises all the Rockwell-supplied personnel
and civ-site subcontractors, as well is its own crafts personnel such as

electricians, heavy eguipment cperators, carpenters, etc.

2.3 DECOMMISSIONING FUNDING

Because of DOL internal bucget management requirements, two different
funding sources are drawn upon for the Hanford 100 Arez work. These
sources are designétec AR and GE. Deccmmissioning of the Hanford
100-5/DR, -f, and -H Areas is fundad rom the DOE AR budaet. Decommis-
sioning of the 100-8/C ang 100-K Areas is funged from the DOE GE
budget. The AR budget is for facilities covered by the Defense Waste
anc cyoroduct Management Progrem; the GEF buccet for the iMaterials

Procuction Program.
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DECOMMISSIONING SERVICES

UNC

|

]

SURVEILLANCE & SERVICES

DECOMMISSIONING PLANNING

PERSONNEL

RESPONSIBILITIES
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CARPENTERS
PAINTERS
MILLWRIGHTS
PROPERTY
CONTROLLER

PROVIDE CRAFT SUPPORT
FOR ONGOING FACILITY
MAINTENANCE

MAINTAIN EQUIPMENT
INVENTQRY

PROVIDE TRACKING
SYSTEM FOR PURCHASE OF
EQUIPMENT AND MATERIALS

PROCURE USEFUL SURPLUS
EQUIPMENT FROM OTHER
SITES

DEMOLISH NCN-USABLE
FACILITIES

REVIEW LONG RANGE PLANS

PUBLICATIONS
SPEC!ALISTS *

« DEVELOP SHORT AND LONG-

RANGE PLANS, MAINTENANCE

PERSONNEL RESPONSIBILITIES
ENGINEERS
HEALTH
PHYSICISTS AND SURVEILLANCE PLAN,
PROJECT ENVIRONMENTAL
ANALYSTS DOCUMENTATION

DEVELQP COST PROJECTIONS
AND SCHEDULES

CHARACTERIZE
CONTAMINATED FACILITIES

ASSESS DECOMMISSIONING
ALTERNATIVES

DECOMMISSIONING OPERATIONS

DECOMMISSIONING ENGINEERING

PERSONNEL

REPONSIBILITIES

ENGINEERS

HEAVY
EQUIPMENT
OPERATQRS

CRAFTS

MONITOR SUBCONTRACTOR

WORK FOR COMPLIANCE WITH

SPECIFICATIONS
IMPLEMENT D&D ACTIVITIES

REVIEW LONG RANGE PLANS
AND WORK PROCEDURES

MAINTAIN CLOSE WORKING
RELATIONSHIP WITH THE

RCCKWELL DECOMMISSIONING

POOL

PERSONNEL

RESPONSIBILITIES

ENGIMNEERS
PLANNERS
SCHEDULERS

DEVELOP PROJECT PLANS,
AND WORK PROCEDURES
AND SCHEDULES

ISSUE STARTUP
READINESS, SAFETY
HAZARD ASSESSMENT, AND
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DEVELOP COST ESTIMATES
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INATED FACILITIES

REVIEW LONG-RANGE
PLANS

PREPARE SUBCONTRACTS

Figure 2-2. UNC Decommissioning Services Secticn Organization and
Responsibilities.
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2.4 DOCUMENT REVIEW AND APPROVAL AUTHORITY

The purpcse of the documents identifiea in Table 2-1
health and environmental safety and cost-effectiveness of the decommis-

sioning work.

UNI-2533

is to ensure the

Environmental Impact Statements, Environmental

“Evaluations, and Environmental Assessments are generated by DOE, UNC or a

subcentractor of UNC, and are approved by DOE-RL. Project Plans

delineate schedules, budgets and technical approaches for discrete work

projecis.

procedures and the Safety Hazards Assessment examines the safety

Decommissioning Wor< Procecures describe the step-by-step

considerations for specific dezommissioning projects.

4AJOR DECOMMISSIGNING DGCHMENT REVIES
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3.0 GENERAL DESCRIPTION OF THE HANFORD AREA AND SHUT-DOWN FACILITIES

Detailed descripticns of the ecology, cemography, geology, climatology,
and cther 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 characteristics are summarized below.
3.1 ECCLOGY

The Hanford Site, which cccupies approximately 570 sguare miles, ]ies.in
@ semiaric region in southeastern Washington State, in the rain shadow
of tne Cascade Mountains. The area is mostly undeveloped terrain with
no cemmercial or residential use. The Hanford 100 Areas have the
region's natural sparse covering of sagebrush and shallow-rooted arass
species. Animal species on the site are *hose common to the region, and

inctuce abundant game fowl and aquatic lite.
3.2 CEMOGRAPHY

Human populaticn within 50 miles of the Hanford Site totals about
250,0CC. The closest large populaticn center is the Tri-Cities
(Richlznd, Kennewick, and Pasca), witn about 88,000 pecple. The
Tri-Cities is located abcut 30 miles to the south of the Hanford 100
Reactor Areas, downstreem on the Columbia River. The metropolitan
Yakima area is ebout 45 miies o the east and has a population of about
53,0C0. Other populeation near the Henferd Site is spread out in small
communities and agricultural land. Reference 3 provides cetailed
information on the demography of the areas surrounding the Hanford Site.

{ad
i
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3.3 GEOLOGY

The Fanford Site, situated in the Pasco Basin, is underlain by thousands
of feet of geologicaily stable basalt, which in turn is cverburdened by
sand and gravel deposits. Stucies show there is 1ittle chance of a
significant earthquake in this areaz that would detrimentally affect the
shut-deown facilities. The area is included in Zone 2 in the Uniform
Builcing Code seismic probability map. The maximum recorded earthquake
in trhe Pasce Basin was 5.5 on the Richter scaie. The maximum cregible
earthquake, as postulated by s=ismic experts, is 6.8 on the Richter,
with an epicenter located several miles to the north of thne 100 Area.
A1l cF the reactors in the 100 Area would survive such an earthguake
with only insignificant or no damage. See Volume 2 of Reference 2 for

more details.
3.4 CLIMATOLOGY

Rainfall in the area is very light. lsss than 7 in. per year, most of
which falls during the winter months. Strong, steady winds blow
frequzntly in the e&rea, particularly in the spring. The maximum
recorded gust was 8C mph. Tcornadoes are rare in the regicn; no ternado
damace has ever been recerdea on tne Aanford Site. Temperatures are
mil¢ in the winter, only occasionally faliing below 0°F. Summers are
hot and dry, with daily highs during July anc August freguently in tne
905F to 100°F range. Reference 4 provides detailed climatological

infocrmation.

3.5 SITE SECURITY

The Hanford Site i3 a federal reservation operatec by the Department of

Enercy. Access to the Hanford Site is restricted to authorized

Patrol. As shown in Fiagure 3-1, only two access

3-3
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roads Tead into the Hanford 120 Areas. Both roads have security
cneckpcints (Yakima and Wye barricades), each of which is approximately
15 miles from the 100 Area, and manned &round the clock by a security
guard. Each reactor building is surrounded Sy an 8-ft high chain link
fence with a lecked access cgate. Uncccupied buildings are kept locked

with accass controlled by the on-site personnel.

The Coclumbia River flows within a mile ¢f the 100 Area reactors and is
freely zccessible to the pubiic. The shoreline on the plant side of the
river is posted as restricted, but is nct barricaded. The.shoreline is
petroliec by the Hanforao Security Patral.

3.6 SHUT-DOWN FACILITY CATEGORIES

For convenience in descricing them in this Plan, the shut-down
facilities to be decommissioned are grouped in four major categories,

summarized in Table 3-1. The facilitiss identified in Table 3-1 are

mn

described in detail in Part 2 of this Plan.

3-4
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TABLE 3-1
SHUT-DOWN FACILITY CATEGORIES

**Neccmmissioning work on i03-5 and 115-F

Catecory Facitity Desiagnation No. Function
Reector 105 8 Housed reactor and fuel
Builzings storage basin {irraciated)
Ground 116* {Liguid] 36 in-ground disposal of
Discosal 118 (Solia) 25 liquid and solid wastes
Facilities '
Effluent 107 8 Retention #asin
Systams 190471508 8 Qutfall Structures
Efflusnt Pipe 3 systems { Transter of reactor
(14 miles)i effluent cooling water
1608 4 Pumping Statien
Anciilary 103 2 Fuel element storage
Facilities building (unirradieteg)
108 2 Laboratory
115 3k Gas recirculation building
16 5 rReactor stacks
117 5 Exhaust filter buildincs
119 3 Exhaust sample builaing
1706 ] Reactor Tloop testing
facility
#1146 designation, when used for liguid grouna disposal facilities, is
foiiowed by a letter (reprasenting the 100 Areaz) and an Arebic
nurieral. The 116 designaticon, followes only by & letier representing
tne 100 Area, 15 used for reacicr stacks.

is currentiy in progress.

[
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DECOMMISSIONING ASSUMPTIONS, CRITERIA, AND PRIORITIES

ASSUMPTIONS

cecommissioning costs and management and technical.strategies
sented in this Plan are based on the assumptions listed below. These
umptions are based on experience gained in previous 100 Area decom-
sioning work, engineering studies, and radiological characterization

.

Tollowing assumptions are consistent with the guidance proviced in
SFMP Program Plan {(Reference 1). A change in any of the assumptions
la result in the need to re-evaluate this plan. Tne decommissioning

umptions are:

Rzdiological dose rates tc personnel and to members of the public

will be controlled in accordance with DOE standards for radiation

protection, and will be reduced tc As Low As Reasconably Achievable
(ALARA) levels.

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

Aliowable Residual Contamination Limits (ARCL) for in-situ

decommissioning will be calculated by using the pathway znalysis
methedology (Refarence 5).

Future raciological characterizations will not affect the overail
decommissioning strategy. ELstimated radionuclide inventories are

besed on the best data availadble when this Pian was prepared
(Reference 6).

Redicactive wastes not decommissicned in-situ will be disposed of at
the Hanford 200 Area. Such disposals will comply with applicable DOE
Craders and with Rockwell Hanford Operations requirements.

Material or equipment remcvad from the site and released for
uncontrolled use will meet 211 radiological DOF requirements invoked
at the time of removal.

Ragicactive facilities decommissicned in-situ will be isolated in a

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

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

« 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 leccal, 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 decommissicned, and ends at 100 years, or any

~time within the 100-year period when radiolegical conditions warrant
no turtner control.

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

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

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

4,2 CRITERIA

4.2.,1 Criteria Used in Assessing Decommissioning Alternatives

The following factors were used to assess the relative merits of several
candidate decommissioning methods in order to objectively determine the
recommenced preferrec aliternative (in-situ decommissioning) for the

shut-down Hanfeord 100 Areas:

e Dollar expenditure

e Public and occupational radiation exposure
« Manpower reguirements

e Project duration

e« Radioactive waste disposal volumea
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« Potential for reuse of egquipment, material, and fecility

. Time 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 Envirgnmental Protecticn Criteria (NEPA)

Prigr to implementing any decommissioning project in the Hanford

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

Rl. 54<0.1 (Reference 3) defines two major respensibilities for RL

contractors in the implementation of the NEPA process:

e Develop and implement programs which provide timely awareness and
rayiew 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 (SQA)
and appropriate RL program/project offices in accordance with the
procedures contained in RL Order £440.1.

The NEPA process will be implementea early in the planning stages in
order to allow UNC and DOE-RL sufficient time to cbtain public comments
and to complete the necessary NEPA dccumentation. UNC recommends to the
DOE-RL program office a level of environmental documentation for each
decommissioning project. The DCE-RL program cffice considers the
recommendation, then advises UNC of the regquired tevel of NEPA _

documentation. Depending on the proposed project, DOE may specify

one of three levels of NEPA documentation. These include an

2-3
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Environmental Evaluaticn (EE], Environmental Assessment (EA), and an
Environmental Impact Statement (EIS). DOE may advise that an Action
Description Memorandum (ADM) be prepared. Thre ADM serves as a basis for
determining the required level of NEPA documentation.

Table 4-1 summarizes the NEPA documents that have been cempleted and the

NEPA documents proposed for future 100 Area cecommissioning work.

The Tevel of NEPA documentation required can significantly impact
project startup schedules. An EIS requires substantially more time to
ccmplete than the other levels of NEPA documentaticn. Figure 4-1 shows
the majer milestones in the EIS process. The estimated time to complete

an EIS, Trom start to finish, is approximately tws years.

Netice
of Intent o
)
Rty
14 montns 7 manths 5 months
A JAY A A
Publisn Puolisn DOE
Draft EIS Record of
£IS Decision

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

The durztion between tne major milestones will vary, cepencing upon tne
scope ot the EIS, public involvement, ang the extent of comments
receivec on tne draft EIS. The dratt will be reviewed by DGE and UNC.
Public hearings will also be conducted pricr to issuance of the final
cecument. DOE has not decided on the required level of NEPA
documentziion for the various decommissioning projects. For plenning
purposes, it is assumed tnat only the reactor builging projects will

reguire zn EIS. e
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TABLE 4-1
NEPA DOCUMENTS FOR CURRENT AND FUTCURE
100 AREA DECOMMISSIONING PROJECTS

Facility NEPA Document [ssue Date
A11 100-F Area Environmental Assessment, 10/80
Non-Rezctor issued by DGE
Factlities
108-2 Environmental Evaluation, B/83

issued by UNC
105-2, -C, Environmental Evaluation, 1/84
-0, -5R Fuel issued by UNC
Storzge Basin
WM7-C, 117-H Environmental Evaluation, 5/83
issued by UNC
A1T Surplus Action Description Memorandum 1/84
100 Arez issued by UNC
Facilities
Shut-2gown Action Description Memorandum 9/84
Hanfcrd issued by UNC
100 ~rza
Rezctors®
Groung disposal Environmental Evaluation, or Anticipated

sitec; reactor
water 7fluent
systzms; and
anciiiary
struciures

Environmental Assessment
{o be issued hy UNC

issue in FY 85

*00E will review tne ADM and make a decision on the level of NEPA
documentation required for decommissioning the reacters. For planning
purcoses, UNC assumes tnat an EIS will be required.

4-5
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4.2.2 Safety Criteria

Until cdecommissioning is complete, reguiar 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 54371.1A
'(Reference 11) will be followed for aill decommissioning werk. This
Order establishes specific safety criteria for all DOE activities,

including decommissicning work.

A Safety Hazards Assessment will be ccompieted before work begins con any
decommissioning project. The Safety Hazards Assessment is a systematic

investigation of three categories of hazards associated with a

particuler project: industrial, radiological, and envircnmental.

The key tc the Safety Hazards Assessment is use of a matrix, based on
hazard severity and hazard probability, to determine if a particular
piece o7 work has an acceptable risx. Hazard severity and probability

designations are described below.

Hazarc Severity Categories

T

Category I - May cause death or system loss.

Category i - May cause severe injury, severe occupational illness, or
g J ¥ »
major system damage.

Category III - May cause minor ingury, minor occupational iliness, or
minor system damage.

Category IV - Will not result in injury, occupational illness, or
system damage.

5-6
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Hazard Probability Categories

Multiple Projects

Category Single Project or Procedure or Procedures
A - Frequent Likely to occur fregquently Continuously experienced
B - Reasonably Will oécur several Limes in Will occur frequently
Probably 1ife of an item
C - Occasional likely to occur sometime Will occur several times
life of an item
D - Remote So'unTikeiy, 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 be distinguished assumed that this hazard
from zerc will not be experienced
F - Impossible Physically impossible to Will not occur
occur
The fcllowing matrix is used to determine the Hazard Class Designation.
Hazard Class Matrix
I H H H M L L Hazard Class
Oesignation
Hazarg II H H H M L L
Severity L = Low
Categories II1 M M M L L L
M = Moderate
Iv L L L L L L
H = Hign
A B C 0 E F

Hazard Probability Categories

Low and Moderate designaticns are acceptable risks. A high gesignation

means the work is unacceptably hazardous, and the procedures must be

revised before they are put into use.

details on the hazard evaluation process.

G-7
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In addition, a Start-Up Readiness Review is conducted pricr to
implemesntation of eacn project. Based on this review, & Project
Readiness Report is completed. This report is a compilatien 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

. responsible UNC Decommissianing Services personnel.

4.3 PROGSECT PRIGRITIES

4,3,1 Prioritization Criteria

Due to the large number of surplus faciilities in the Hanford 100 Areas

awaiting final disposition and the funds available to perform this work,
decommissioning priorities must be set. Once priorities are B
established, detailed costs and schedules that reflect these priorities fgg

can he developed with more accurecy.

DOE-SFiP? has estabiished criteria to guide rarticipating decommis-
sioning contractors in determining project rriorities and ranking
(Reference 13). The six factors are listed below in order of priority

assignec by SFMPO.

1. Leaga2l and Safety Standards

The evaluation fTactor of generally cgreatest concern to SFMPO is
iegal 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 conditicn {until a
deccmmissioning project can be initiatec) is considered to be the
highest cverall program priority.

2. Eccnomic Impact of Delayed Versus Immediate Decommissicning

Consiceration must be given to the tradeoff between the cost of .
continued maintenance and surveillance, and the cost of final Ly

4-3
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vecility disposition. SFMPO has develcoped an economic analysis
—ccel that utilizes a monetary discounting technique to calculate
the “"present value" cost for surveillance and maintenance as well as
Tor decommissioning.

—ealth Risks of -Delayed Decommissioning

Tha health risk to ¢n-site personnel and the general public as a
rzsult of postponing decommissioning must be considered. SFMPC has
ceveleoped a health risk model that ranks each project relative to
217 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 meteorolecgical conditicns of the area
surrounding the facility.

cuture Site Plans

Tne compatibility of the existing facility with fuilure plans for the
site is a factor used to identify facilities which are incompatible
with either existing or projectecd future uses of the site on
ecdjoining sites.

Cost-Effectiveness Program Management

Cost-effective program management is another evaluation factor that
ceuld result in early initiation of 2 decommissicning projeci or
celay it until a tater date. This factor concerns the availability
~f a developed, efficient organization for the facility project.
nnere organized programs are alrzacy in place at a site, D&D work
Tor facilities on the site will proceed more efficiently and safeiy
znen for projects where staff development and training ramp-up are
still required. Cost-efficient crogram management may have
important influence on the total cost of tnis project. SFMPO
2s5igns high weight to cost, thus this factor may have significant

scearing on project prioritization.

~
~

Ciher Special Factors

- some instaences special factors may be unigue to a few projects
znd might contribute to the overall prioriiy ranking of these
crojects.  Special factors such as local government concerns énd
cublic oppositicn or acceptance of proposed D&D work may influence a
orcject priority.

4-9
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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
radionuctide .inventory; each facility is in approximately the same state
of repair; each presents the same relative postponément ricsks, and each
area, except for parts of B, 0, KE anc Kk, are totally shut down with

only deccmmissioning persconnel 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 weork 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
tevelize 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 effluent
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 te re-

quired in order to decommission the reactors.)

Because of the ongoing utilization of the irraciated fuel storage hzsins
at both the 105-KW and 105-KE reactors, these facilities have been
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chosen to be among tke last 100 Area decommissioning projects. Finally,
because the 105-8 rezctor may be preserved as a national historical
museum, decommissioning of that facility will probably be performed
iast, in order to allow time for the decisicn to be maae.

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 scmewhat

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 700 Area.

WP#1699F
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TABLE 4-2

DECOMMISSIONING PROJECT GROUPINGS AND PRIORITIES

Priority Project

Ranking  Group
1. Ancillaries
2. Effluent
3. Reactor
4, Ground Disposal

*Below-grade facilities.

AR FACILITIES

Faciiities

115-D/DR, 117-D, 117-DR, 119-DR
108-F, 116-D, 116-DR and 103-D

167-D, 137-DR, 107-F, 107-H, 1608-F,
1608-E, 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*

105-rF and Fuel Storage Basin
105-H and Fuel Storage Basin
105-D and Fuel Storage Basin
105-DR and Fuel Storage Basin
105-0/DR Process Water Tunnel
105-H Process Water Tunnel
105-F Process Water Tunnel

1i6-F Liguid Waste
118-F Solid Waste
116-H Liguid Waste
118-H Solid Waste
116-D/DR Liquid Waste
118-D/DR Solid Waste
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TABLE 4-3

DECOMMISSIONING PROJECT GROUPINGS AND PRICRITIES

Pricrity Project
Ranking Group
1. Ancillaries
Z. Effluent
3. Reactors

$a

Ground Disposal

*Belcow-grade facilities.

GE FACILITIES

Facilities

i15-8/C, 108-B, 104-8.1, 104-B.2,
117-C, 117-B, 115-Ke, 115-K4, 117-KE,
T17-KW, 119-KE/KW, 116-KE/KW,

1706 -KE/KEL/KER, 102-B, 116-B

107-8, 107-C, 107-KE, 107-KW, 1904-B.1
1904-B.2*%, 1904-C*, 1908-K,

100-B/C Efftuent 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
105-8/C Process Water Tunnel,
105-KE/KM Process Water Tunnel

116-8/C Liquid Waste
113-8/C 501id Waste
116-KE/KW Liquid Waste
113-KE/%W Sclid Waste

4-13
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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 addresseas:

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

e Allowable Residual Contamination Leveis {ARCL);

¢ Release of material for unrestricted offsite use, and

o ODisposition of nonradicactive hazardous materials.

As described in Section 6, in-situ disposal of the radiocactive material
has been identified as the most cost-effective method of decommissiconing
the 100 Areas. The available radiological data (Reference 6) indicate
that 100 Area wastes meet the requirements for Jow-level waste as
defined by DOE Order £480.1 (Reference 14) and by 10 CFR 61

(Reference 7). Any waste not appropriate for in-situ disposal, will be
remocved for disposal at the Hanford 200 Arez. The Allowable Residual
Contamination Level (ARCL) metnhodology aeveloped by Pacific Northwest
Laboratory (PNL) will be used to define the amount of radicactive

material that may safely remain afte~ cecommissicning a facility.

5.2 RADICACTIVE WASTE

5.2.1 Waste Removed from Site

Waste that is not appropriate for in-situ disposal will be removea,
packzged, and transported to the Hanford 200 Areaz for disposal. Such
disposal will comply with the applicable DOE Grders and with the burial
site operator regulations. Packaging and transport of the waste will be
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accomplished in accerdance with UNI-M-29, Shipment of Radioactive and
Gther Fazardous Materials (Reference 15). LNI-M-Z29% provides for a
degree of safety equal to that required by the Department of
Transportation for offsite shipments.

Projected waste volumes to be removed from the 100 Areas are low { 1% of
all racioactive material) because the preferred in-situ decommissioning
alternative will leave the facilities in plece rather than removing them

for disgosal elsewhere,

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

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

materizl will be Jeft in place in the 100 Areas.

5.3 ALLOWABLE RESIDUAL CONTAMINATION LEVELS (ARCL)

It has heen the historic practice at Hanford to release equipment and
materizis for unrestricted use when they were found to be "free of
contamination." The definition of free of contamination has generally
heen lzss than detectable with portable radiation cetection
instrumentation such as a Geiger Muller or portable alpha moniter. This
same zgproach has been used for decontamination and decommissicning of
surplus facilities; i.e., cleanup to less than detectabiz levels prior

toc relezse and demolition.
OOE recantly adopted the release Timits cefined in Regulatory Guide 1.26

(Reference 17). These limits, in some cases, are iess restrictive then

the less than detectable c¢riterion. In the spirit of the ALARA

5-2




UNI-2533

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 Guiage 1.86 release limits reguires the prior approval
of UNC Environmental and Occupational Safety (See Section 5.4}.

This conservative epproach 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. Tiherefore, 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 Laborateries defines the
amount of radioactive material that may safely remain after a facility
has been decommissioned. The ARCL method defines realistic exposure
scenzrios, based on an analysis of potential radiation exposure
pathways. The scenarios consider the numerous ways in which persons
could be exposed to the remnaining racicactive materials during or after

institutional control of the site.

The predicted radiation doses are then caiculated and compared to an
estzblished dose 1imit to define the ARCL for the specific mixture of
ragionuclices present at a specific facility or location. If the
predicted potential dose to an individual determined by this method i3
less than a selectea dose limit, then no further acticns would be
required for that site. If the predictea potential dose exceeds the
1imit, then additicnal remedgial action must be taken. Reference 5 is
the PNL document that explains how the ARCL method is used to determine

relesse values for the Hanford 100 Areas.
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5.3.1 Application of the ARCL Method

Current DOE guicance requires that tne dose to a maximally exposed
person, following the release of a decommissioned facility or land area
for unrasiricted 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 possidble radiation dose from all of the exposure pathways on a

particuiar site.)

If the ARCL analysis indicates that the 25 mrem/year criterion cannot be
achijevec 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

level.

(uady

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 erfectiveness are of primary importance in determining which

release level will be achisved for a particular site.

ol
it
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TABLE 5-1
RELEASE LEVELS AND PRIGRITIES FOR
DECCGMMISSIONED FACILITIES AND LAND AREAS

Priority Release. Level - Site Status

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

unrestricted use.

Vi 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 institutionail 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 instituticonal to exceed 25 mrem/year.
centrol period.

5.4 RELEASE OF MATERIALS FOR UNRESIRICTED OFFSITE USE

DJE recently adopted the release Timits defined in Regulatory Guide 1.88
(Reference 17). These limits, in scme 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 & minimum, meet the limits defined in Regulatory Guide 1.86.
Use of Regulatory Guide 1.86& reiease limits reguires the prior approval
of UNC Envirenmental and Occupational Safety. Table 5-2 lists these

critsria.

5-5
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TABLE 5-2

ACCEPTABLE SURFACE CONTAMINATION LEVELS
FOR MATERIALS REMOVED FROM THE SITE

(&1

. : o bR b,e
e Avpi-zge Aax i Rempvacie

2 2
3,000 dpm a/ 3 00cm 13,000 com &/ 100cm 1,300 cpm &/ 1C0cm

s 100 cpm/mﬂcm2 2un cpm/IuUch 20 com/i00cme
225,
228, .
727,
g
Tnenat, Th-232, 1000 ¢pm/ 1G0cse 000 dom/ iu0em? #C0 cpm/100cme
Sr-2G, Ra-223,
Re-224) U-232,
I-izs, I-131, 1-133
geta-carma emitters 5000 dpm/i-y/ 15,060 apm 3-7/ 1,000 dpm 3-%/
(auctices with decay 100cme 100¢me 100cm?

rocdes ciher than
2airna emission or

scentenecus fission)
ewczat Sr-9G and

surface contemination by both alpha- znd opets-garma cmitting auclides
ablished for aipha- 2ncd seta-gemme-emitiing nuclidss should

this teble, apm (disintegrations per minute) means tne rata of

n by radigactive materiais as determinza2 ny correcting the counis per

cDServed by an appropriate cetector for bacquouna. efficiercy, ang

facters asseociatec with the insirumentation

aents of average centaminant shoule not e sveraced ov

cver mere than
meter. For obiects for less surtace areg, the aver:ig?

shculd Se derived
hosucn ooject.
—eximum Cg ruaminezf on level aoplies to an arsa of not more then 10Ceme.
mount of removablie racicactive material por 100cme surface area should

ermired Dy wipIng thet arga w1:h gry fi:ter Cr sofi acsorcent paner,
*ng moderate pressure, argd assessing the am nun. €7 ragicactive material on
e with an apprcpr.ats instrument of «nown et iciency. When removzble

natian cn chlects of less surface is determined, the pertinent levels
se recucad DFCDCIETQna]] ing the cati-a surizce shouia be wiped.
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DISPOSITION OF CONTAMINATED EQUIPMENT

Equipment contaminated with radicactive materials snould be

dispositioned using the priorities listed below. The intent of these

pricrities is te practice the ALARA pnitesophy by minimizing the

-movement and handling of radicactive materials.

5.6

The

Rzuse Equipment. Equipment should be removed for reuse if it is

cost-effective to do so and if a new user for the equipment has been
identified. The new user will provide the funds for removal and
transpert to the new location.

Lzave Eguipment in Place. I7 a cost effective reuse is not

icentified, equipment should be left in place. This priority should
be used only if the radicactive material on the equipment can be
contained during the demolition phase of decommissioning.

ReTocate Equipment in Same Facility. If there is a potential for

retease of radioactive material to the enviroment during demolition
of the facility containing the equipment, before demolition the
equipment should be relocated tc an area in the same facility where
it is protected (e.g., tunnel, basement, etc.).

Relocate_Fquipment to Another Contaminated Facility. If equipment

cznnot be teft in place or relocated in its own facility, the
equipment should be relocated to a below-grzde void in another
centaminated facility where it car be covered with a minimum of
1 meter of clean T4i17.

elocate Equipment to a Noncontaminated Facility. If the eguinment

czn not be relocated to a void in ancther contamirnated facility, it
snoula be relocztea to a void in & noncontaminated facility that is
scheduled to be decommissiened. Special authorization from UNC

cnvironmental ana Occupeticnal Safety is required for this option.

Remove Egquipment for Burial. As & last resort, the eguipment should

o2 removed ano packaged for disposal at the Hanfora 200 Area low
level waste disposal site,

JISPOSITION OF NONKADIGACTIVE HAZARDOUS MATERIALS

Gisposition of nonradioactive, nazardous wastes and/or materials,

inciuding asbestos, mercury, PC3 oil, and possibly other materiails, will
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be addressed in the Safety Hazards Assessment issued by UNC, in

accordance with COE directives, before any actual decommissioning work

begins cn a facility.

The appiicable Decommissicning Work Procedures

will provide explicit instructions to control the release of any

hazardous material during decommissioning work.

Table 5-3 tists the

significant, ncnracicactive hazardous materials present in the Hanford

100 Area facilities.

TABLE 5-1

NONRADIOCACTIVE HAZARDOUS MATERIALS PRESENT IN

THE 100 AREA SHUT-DOWN FACILITIES

Materizl Quantity Location Preferred Disposition
Asbestos 2,700 yd3 Pipe insulation in For facilities -that are v

Mercury 1,025 ib
PCB g1l Unknown
wWP#E1733F

105's and many
ancillary facitities,
siding material on
105's ana cther
faciiities.

Panel gages for
control equipment
in &ll 100 Areas.

in traensformers.

5-8

demolished and placed
below-grade, below-grade
asbestos is left in
place, and above-grade
asbestos is placed
below-grade.

A1l mercury will be

removed pricr to
decommissioning.

A1l PCB remaining in
100 Area shut-down
facilities will be
removed prior to
decommissicning. A
sampling program is
currently being
conducted o determine
PCB inventories.
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6.6 DECOMMISSIONING ALTERMATIVES

As z result of conceptual engineering and cost evaluations of many

d ccmmissioning'aiternatives for the reactors and ground disposal
fecilities, in-situ was selected by DOE-RL as the recommended preferred
altzrnative. Ana because the advantages of the in-situ alternative are
aiso applicable to the ancillary facilities and effluent systems, DOE-RL
hzas selected the in-situ alternative fer all Hanford 100 Area facilities.

[n =ssence, in-situ decommissicning means dispcsing of the facility in
its present location (as opposed to hauling it away for disposal
eiszwhere), then installing a protective barrier designed tc isolate the
racioactive residues from pathways to man and the envircnment. Although
in-situ js the preferred alternative, no alternative will be implementea

fcr any project until the NEPA process is completed (see Section 4.2.2).
The 7ollowing paragraphs describe the alternatives considered for the
r and ground dispesal facilities, and how the in-situ alternative

e used for all of the Hanford 100 Area facilities.

6.1 REACTOR FACILITIES

6.1.7 Alternatives Assessed for the Reactors

Cernceptual enginesring ang cost evaluations were made of three candidate
ceccmmissioning alternatives for the eight reactors: safe storage/
getarred diémantiement; immegicte dismantlement; and in-situ. Detailed
descriptions and assessments of these decommissioning alternatives are
in UNI-2619 (Reference 13).

Sevz storage/defarrec oismantlement means temporarily storing the
rezctor in a safe, secure status to allow a predetermined amount of

racionuclide decay, and then dismantling the reactor and transporting
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the ragioactive material to an approved dispesal site. The advantage of
deferring the dismantlement work, say for several cecacdes, is that much
of the high energy, gamma-emitting readiation will have decayed, allowing
the dismantling work to be done more safely and cost-effectively,
without need of special remote handling equipment, shielding, etc.
However, deferring the cismantlement werk would impose tne high cost of
maintaining the facility in a safe condition for decades, and would
impose & long delay in beginning the 10U year institufional control
period. For the shut-dewn Hanford 100 Area facilities, the safe storage

" period would be 75 years.

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

enginesring and construction standpoint. They are:

IMMEDIATE DISMANTLEMENT DECOMMISSIONING MODES

Altzrnative GCeneral Description
~No. 1, Fiece-by- Remove structures surrounding reactor block.
Piece Removal Flood reactor block with water to provide

shielding. Cut and d-smantle reactor from top
down. Transport resactor block pieces to 200 kest
Area low-level waste disposal site.

Noa. 7, Cne-Piece Remove structures surrounding rzactor block and

Remnova; excavalte under reactor. Lifi reactor and
transpaort on crawier to 200 West Area Jow-leve]
waste disposal site,

The buiiaing demolition, reactor removal, and site restoration
procedures for these alternatives would be very similar to those for
deterrec dismantiement of the reactor following sate storage. However,
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given the current inventory of radicnuclides in the reactor block (see
Table 1-3 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 reguire tne
design, fabrication, and use of special centainment, shielding, remote
wor<, 2nd water cleanup equipmert. Thuse requirements would result in &
very nigh total decommissioning cost (estimated at $2C0 million} and
procucs over 4 miilion ft3 of sclid radiocactive 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 technicue.

Fer the eight reactor facilities, thne in-situ alternative is
dramatically superior to the cther alternatives in five assessment
facters of cost, occupational exposure, manpower, ccmpletion time, and
waste volume, and thus has been determined by DCE-RL to be the
recommended preferred decommissicning alternative. Figure §-1
summarizes the advantages of the in-situ aiternative over the safe
storege/deferred dismantlement, and immeciate dismantiement alternatives

for deccmmissicning the reactors.

6.1.2 P>referred In-5Situ Alternetive for feactors

2 recommended preferred in-situ alternative consists of leaving the
~actors in place, under an earthen round of clean gravel and concreze
'z, The earth for the mound will oe taken from local gravel pits
nc:- the reactor sites, and the clean ceoncrete rubble will be provided
by tihe cemoiished reactor building suparsiructures. The 9,000-ton
reacter block, left intact, will serve as its own high-integrity, Tong-
term rzciolodical burial contairer. The mound will provide a degres of
envirermental ispltation superior to that achievable by dismantling the
reactor shields &t vlock, anc then burying the agisturbed radicactive

materizl in a conventional shallow Yang, Jow-level waste disposal site.

Ch
i
Lo
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A typical reactor aleck consists of a 1/4-in. steel cuter plate, a 40 to
80 in. thick biclegical snield comprised of alternating layers of steel
and Masonite, and an 8 t¢ 10 in. thick cast steel thermal shield, all
encasing a solid stack of graphite blocks. (See “Reactor Buildings" 1in
Part 2 of this Plan for detailed information.) This welded, vault-1like
structure s expected to preovide 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 ard, if the reactor block were opened up, woulc
not readily migrate to the environme:it or contaminate human focd

patnways.

The on-site arcnitect engineering firm, Kaiser Engineering Hanford
(KEH), has prepared a Conceptual Design Report (COR) for in-situ
deccrmissioning of the eight reactors (Reference 19). The CDR analyzes
four alternative in-situ plans and cost estimates in order to arrive at
a racommended feasihle concept. Plans 1 ang ¢ would gecommission eacn
rezctor separately. Flans 3 and 24 would decommission them concurrently,
rotzting crews from one area to another. The degree of demolition of
the superstructure varies between Plans 1 and Z. O7F the four plans,

Plarn 4 is the most cost-effective.

Plan 4 involves the major tasks of contaminaticn fixing, cemolition, ang
burial. The decommissioning work will be performed by UNC personnel,
site D&D workers, an otf-site specialty explosives censultant, and an
cft-site earth moving contractor. Initially, cecommissioning workers
will fix loose conteminants to the extent necessary to prevent
radionuclice release during building demolition. Areas below grade will
be 7Tillea with slurry, rubble, ana/or scil, so decentamination 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,

(@1}
t
&
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or the contamination wiil ba fixed using either a latex-based film or &
sodium silicate sglution. Three permanent survey marker contraol points

will be established at each decommissicned reactor site.

The fusl storage basins require indivicuzl attention. The fuel storage
hasins &t B, C, D and DR-105 facilities are currently beihg cleaned by
removing the water and studge and Tixing the remaining contaminants.
This work is scheduled to be completed in FY 1984 or early FY 1885. The
fuel stcrage basins at 105-H and F have had the water removed and were
backfilled with gravel and dirt in 196%. Tnis backfill may have to be
removec prior to decommissioning to assure that no fuel esiements have
been inadvertently Teft in the basin. Tne 105-KE and KW fuel sterece
basins zre currently being used tc store irraaiated fuel {from N Reacter,
and wiil continue to be used until the stored fuel can be processed at
PUREX. The estimated date for completion of removal ancg processing of
this fusl is 1987.

The COR icerntifies ahave- and below-ground veids for each reactor
facility. These voids will be filled using either lccel earthen fill
i

materizi or a cement slurry mix of 300 psi compressive strength. The
use ©f slurry vs earthen backfill will be determined on & void by void
basis, mased on safety, accessipility, and cost-effectiveness. A betch

plant «i11 be brought onsite to mix and pump slturry as necessary.
Depencing on location anc efrect on tne integrity of the mouna, cerizin
voids mav he left unfilled. Openings such as pipes, ducts, and conduits
that lead from outside the earthen mound to the reactor are definec as
pathwavs for radionuclide migration and have been identified for each of
the eicnt reacteors. A1l such pathweys that coula be used by burrowing
animzis, or provide & means of uncbstructed flow for water or air, would
be remcved, sealed off, or filled for & gistance of &t least 16 feet

.

from tne outer perimeter of the mound, irnwards.

&-6
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The reactor block will be teft in place on its foundation, and the
rezctor equipment (gamma monitors, wcrk 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,
cepred process tubes, anc nozzles will also be left in place as

instelled 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 rubole. The lower reinforced shieid walls will also remain
in piace around the reactor bleck. These 42 to 56 ft high, 3 to 5 ft
thickx reinforcean concrete‘wa11s will provide a sireng intrusion barrier
arcund the reactor block and will assist in retaining the burijed

materials in place.

An 20-ton crane witn a 5-ton wrecking ball and 100-ft booem is currently
usec Tor most of the demgliticon work in tne 160 Areas, and will be the
privary equipment used for the 105 decommissioning. An explosives
expert will assist in razing portions of the structure. Both the
wrec<ing tall and the explosives will brezk the concrete into rubbie,
which will be left as fill arcund the reactor.

The rubble, as it 7irst fells, will be in large pieces wnich can bridce
between each other creating large voids and pockets. To reduce or
eliminate these volds and minimize future subsidence of the mound, the

-

rubo.e on the ground may require additional breakage, cutting, and
rearrangement. [uctwork, tenks, end larce pipes will be flattened.
Metzl decking, grating, and structural stesl will be arranged as
necessary to eliminate voics. Care will be tzken when demelishing ena
beck7i11ling in and around the wcrk area to prevent breaking nozzles on
the 7ront anag reer faces of the reactor block ang the ball noppers on

top o7 the reactor.



UNI-2533

A layer of slurry or earther fill will be placed over ihe rubbie.
Grading eguipment or a vibrating compactor will be usec an this initial
layer so that the siurry or earth backfill will fill the majority of the

voids.

After the demolition anc backfilling witnin the reactor building are
complete, the cutside of the building will be backfiiled. Selected
Gackfill materizl from borrow pits located near the reactor will be
seif-lcacded into scrapers or loaded into bottom dump trucks with front-
end lgacsers. The lcocaa will be hauled to the reacter site and cumped in
12-18 in. lifts. Bulldozers will spread the material and assist in
levelinc tne fill and siigping the mound as required. The heavy
equipment werking on the ground will also heip to compact the material.
The resulting earthen mound witl be approximately 70 7t hich, with &
minimum cdepth of 16 ft (5 m) above the reactor block, with a slope of
3:1 {horizontal:vertical).

For staoitization of the mound surtace, the ground will be coverec with
approximately 2 ft of topsoil anc seeded with shallow-rocted indigenous
plants. The topscil and plant growth will aosorb water, prevent runoff,
reduce the need for a flatter slope and provide a natural-icoking mound

whicn Signas into tne surrounding terrain.

The overall settlement in the mound is estimated to be approximately

4 ft. Encineering estimatas indicate tnat the majority of tnis
settlement will occur within the Tirst ten years. IT, during the
ten-year post constructicn maintenance pericd, differential settlement
should create unsafe conditicns, they can be corrected easily by hauling

in gnd placing additicnal backiiil.

Enginecring estimates indicate that tne earth mound will last & minimum
of 500 v=ars with 1ittle or no meintenance. Erosicn rates for the meound

are bassc on erosicn data for natural soils in similar areas. Very

[@)]
3
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lTittle erosion of the mounds is anticipated during the 500-year period.
Natural mounds of rcughly 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 radiocactive materials from significant pathways to man and
tne znvironment for a minimum of 500 years. The in-situ decemmissicning
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

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

Safe storage/deferrea dismantlement of a contaminated ground facility

meens temporarily storing the ground facility in a safe ana secure

: defermined arcunt of radicnuciizz c=cov, 2nd then

o allew a pr
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W
o+
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[l w

.i

¥}
[a]

£251ng of the r3cicactive waste bv excavaticon and remc.2) to the

—h

200 ‘rea low-level waste disposal sifte. The advantage in -a erring the
dismentling work is that mest of the higher energy, short half-life radig-
nuctides 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 iong 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 perind for this decommissioning mode

wau'!z be 75 years.
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1. Reactor 133 building before 2. Reactor outer wzils, stack and roof
decommissicning. are razed, using standard eguipment
. and technigques. Reactor block re-

mains intact.

AR e R ot e
I o et :“

3. Reactor snialding walIg remgin standing. 4. Clean earth/gravel taken from nsarby
ggbble_Fr:m razed pertions is used as gravel pits on the Hanford Sitz are
i1} witnin shielding walls. mounded over the building using

standard earth moving equicment.

5. Cutaway showing reactor building buried 6. Mound, after seeding with indiginsous
under 3 meters of clean earth/gravel. vegetation, is extremely erosicn-
resistant and c¢ompatible with the
surrounding environment.

Figure 6-2. In-Situ Decommissicning of Reactor (Artist's Conception).
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Three alternatives for the safe storage phase have been identified as

prectical from an engineering and censtruction standpcint.

Only cne

prectical alternative for the dismantlement phase has been identified.

The zlternatives are:

SAFE STORAGE/DEFERRED DISMANTLEMENT DECOMMISSIONING MODE

Sate Storage Phase
Alternative

General Description

No. 1, Roller
Compected Concrete
Barrier

No. Z, Single
Denss Grass
Barrier

No. 2, Existing
Wzec Control

Jismantlement
Phase Alternative

Fill voids and install a biclogical barrier using
roller-compacted concrete. Maintain the barrier
for 7% vears.

Fill voics, sead topscil, and maintain the barrier
for 75 years, including necessary irrigation,
fertilization, and selective weed control.

Fill voids, and lay down a covering of 1 ft to
4 ft of clean s0il. Cover with clean gravel.
Treat with herbicides to maintain weed free.
Maintain barrier for 75 years.

General Description

Excevate all
faciiities

Excavate sites and transport radicactive material
t2 Tow-ltevel waste site in 200 Areas.

In trne immeciale cismantlement mode, all radicactive contaminaticn zhove

rele

sivipoad for dispeosal teo the 200 West Area.

sz levels is immediately removed from the grounce facilities and

The only appreoach within

this alternative identified as practical from an engineering ang

constiruction stangpoint is complete excavation of all contaminated sites

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

procscaure would be technicaily feasible and would allow the sites

inveived to be immediately released icor unrestricted use upon its

acccmplishment.
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A1l redioactive materials would be excavated from the burial sites,
incluging adjacent and underlying contaminated soil and material. The
clean cverburden soil weulid be removed first, and would be segregated
from the contaminated scil and stockpiled for use later as backfill.
After the contaminants were removed, the sites would be surveyed to
ensure satistfactory decontamination, then bsckfilled with clean soil and
rubble. Upcn achieving successful final site radiation survey resulis,
the sites would be compactes, greaded to blendg with the surrounding
terrain, and seeded with-native vegetation. Upon completion of the work

they cculd be releaseq immeciately for unresirictzd use.

Implementaticn of this mode would require the development of technigues
for menitoring and segregating large volumes of clean fill and topsoil.
An encrmous amount of materials, about 270 willicn fta, would be
excavated, sorted, and either disposed of as waste or returned to the
sites as backfill. While this mode would allow immediate restoration cf
the site to unrestrictec use, it would entail a very hicgh dollar cost

due to the large volume of waste material to be handled.

BOE-RL nas determineag that in-situ is the reccmmenaec preferred
alternztive Tor decommissioning the ground dispesal facilities.
Figure 2-3 summarizes the advantéges of the in-situ alternztive cver tne
safe storage/deferred dismantlement and immediate dismantlement

alternatives.

6.2.2 Preferred In-Situ Alternative for Ground Disposal Facilities

In-situ cecommissioning of the ground disposal facilities means
disposing of them in place as cpposed to excavating and hauling the
materizl containing radionuclides away tor disposal elsewhere. In-sity
decommissicning is accomplished by providing some form of long-term

protective barrier of sufficient intearity to isclaie the radicactive
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materials from signif-cant pethways to man. For the Hanford 100 Arez
grounc disposal facitities, @n effective barrier could consist of clean
dirt, gravel, riprap, concretie, or any combination of these materizls

layed dewn over the material aiready buried in the disposal site.

The radicactive materials contained in the waste sites are Tisted in
Table £-1. The March 1, 1985 to March 1, 2085 time period represents a

o0 yezar dnstitutional control perindg.

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

Curies on Curies Remaining on
Radionuclide Marca 1, 1985 March 1, 2085
H 3% 40 .2
C 14 . A
Co 60 750 .002
Ni §3#** 200 200
Sro 80 2.0 0.7
Cs 137 2.0 0.2
Eu 152 18 0.1
Fu 154 33 0.67
U .5 .5
Pu .5 .5
~1240 curies ~200 curies

*Esti—ate based on available dzta.
**Calcuiated using ratios of material present in the fuel storage hasins.

In the event.a dense grass iayer is applied, a 2-ft layer
(minimum) of fertile soil will be epplied to the ground disposal
- facilities prior tc 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 driving force to carry raecicnuclides to the water tahie, and

detzr the growth of deep~rooted plants.

6.3 PREFERRED IN-SITU ALTERNATIVE FUR EFFLUENT SYSTEM

The 2ffluent systems consist of concrete and steel pipe (48 in. to

60 in. diameter), concrete and steel retention basins, pumping stations,
anc cutfall structures. In-situ decemmissicning of the effluent pipe
invcives filling the pipe al access points with earth or grout, reducing
the junction boxes to below-gracde anc 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 environment, and reduce the possibility of cave-ins caused by
eventual pipe deterioration. In general, the industrial hazard of cave-ins
is ecual to or greater than the radiclogical hazard to the environment,
as tne interior of the pipes ccontain gniy low levels of residual

radicactive material.

Exczot for several hundred feet of atove-ground pipe in the F Area,
virtually all of the effluent pipe ir the Kanford 100 Area remains in
plecs as it was installed. The dismentled ghove-grade pipe in tne

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

secticned Tor us2 as burial containers for other jow-level waste,

In-situ decommissioning of the 107 retention basins consists of
dismzntling tihe above-grade exterior basin walls, ¥illing tine structures
with clean dirt or rubble, then ccvering he rubble with a minimum of

1 mezer of clean eerth/gravel,
The concrete retention basin walls will pe demolisnea by blasting cr

wrec<ing bali. The steel retention basin walls will be sectioned, using

stancara steel cutting tecnniques such as cuiting torches. All

6-15
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demolished basin walls will be used as fill within or adjacent to the
basins, rather than transported for cisposal elsewhere. The clean
garth/cravel fill will come from naturai gravel pits, nearby on the

Hanforc Site.

In-situ cecommissicning of the outfall structures and pumping stations
is very similar to the procedure used fer decommissioning of the 117-F
Building (Figure 6-4). The above-grade concrete walls will be
~demglignzc and used as Till for the below grade exterior walls left
intact. Then the entire area will be filled to grade ievé], or higher,

with clzan earth/gravel.

6.4 PRIFZRRED IN-SITU ALTERNATIVE FOR ANCILLARY STRUCTURES

In-sity decommissicning of the ahci?]ary structures is similtar to that
used for the reactor facilities. The buildings are razed using standard
technicues, and then covered with a barrier (ftypically of clean eartn
andg/or cravel) to minimize radionuclide migration and reduce the
pctentizi for human intrusion. Above-agrade walis will be rubblized anc
used &3 7311 in the building's below-grade area. Figure £-4 shows how
the in-3 tu metnec was appliad to a typical ancillary structure, tne
i17-F 73ilter building, which was decommissioned in 1983. Figure 6-5

shcws nZw the in-situ methoc was 'isec on a 118 reacter stack.

b-1¢
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1. 117-F building before 2. Above-grade walls were razed
in-situ deccmmissioning. using standard equipment and
techniques. Interior walls
and ceils were demolished.
Below-grade perimeter walls
and fioor were left intact, as
containment for fill material.

3. Rubble from razed portions 4. Entire area was filled with

was used as fill within clean earth to grade Tevel.
below-grade, perimeter walls.

Figure &-4. In-5itu Decommissioning of Typical Ancillary Facility.

6-17-



116 reactor stack and burial
trench before in-situ decom-
missioning.

e,

Stack falls into the burial
trench. Except for base, the
stack is pulverized by the
impact.

igure ©-3. In-Situ Decommissioning of

£-13

UNI-2533

o Lol - et

2. Explosive charges are set and
detonated by expert subcontractor.

4. A711 of the stack remnants are
buried below grade and entire
area is covered with clean earth.

Reactor Stack.
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REACTOR 105 BUILOINGS

This Long-Range Plan covers the reacter buildings listed below.
Priorities listed are for 105 buildings only. Overall priorities ana
schedules are in Sections 4 and 7, Part 1.

' EST DOE

DECOMMISSIGNING ($ in M)  PROJECT 4 FUNDING DCE

PRICRITY SFMP TEC DURATION DESIGNATION WBS NO.
1. 105-F Yes $5.4b 23 mos. AR 4.7.2
Z. 105-H Yes $5.3 23 mos. . AR 4.7.5
3. 105-D Yes 33.6 25 mos. AR 4.7.10
4, 105-DR Yes $5.1 26 mos. AR 4.7.10
5. 105-C No 34.9 26 mos. GE 1.1.4.1.4
6. 105-KE No $€.3 28 mos. GE T8O
7. TO5-KW No $6.3 32 mos. GE TBD
8. 105-8¢ Na $4.4 33 mos. GE 1.1.4.1.4

aTotal duration for decommissioning all eight reactor buildings is

5 years.

bInciudes proccurement of slurry batch plant, pump, screens, etc., at a
cost of $1 million.

CPreferred disposition of 105-8 is nistorical museum, as the first
production reactor built, rather than in-situ decommissioning. Cost
showr is for in-situ decommissioning.

Figure 1-1. 105 D Reactecr Facility (Typical).

CATEGORY: Reactor
FACILITY: 105 -1-
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A, Operating Histery

A1l eight Hanford production reactors were shut down between 1965
and 1971. A significant amount of equipment and many support
buildings have been fransferred 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 buiiding operating histeries.

TABLE 1-1
REACTOR OPERATING HISTORIES
Constructicn Initial

Area Reactor _ Start Startup Shutdown
100-8 105-B* 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
105-0R 12/1947 10/3750 12/30/64

100-F 105-F 12/1943 2/25/45 - 6/25/65
100-H 105-H 3/1948 10/29/49 4721765

160-K 105-KW 11/1852 1/4/55 2/1/7G
105-KE 1/1953 4/17/55 1/28/71

*B Reactor was shut down and held in standby status from March 19, 1946
to June 2, 1948, then restarted and cperated until February 1968.

CATEGORY: Reactor
FACILITY: 105

45
e
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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,
these buildings can be classified as light, non-airtight, industrial
structures. A typical reactor facility (Figure 1-2} is a reinforced
concrete and concrete block structure some 250 ft long x 230 ft
wide x 95 ft high. The building has massive (3 ft te 5 ft thick)
reinforced concrete walls around the reactor block at the Jower
levels to provide additional radiation shielding, with lighter
construction above -- either concrete block or corrugated asbestoes
cement. Roof construction is primarily precast cencrete slab or
poured insutating concrete.

As shown in Figure 12, the reactor block is located near the center
cf the building. Horizontal control rod penetrations are on the

=ft side of the reactor block (when 7vacing the reactor front face),
and safety rod penetrations are on the top ¢f 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
of 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 Tayers 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 overali dimensions of 46 ft high, by 46 ft wice,
bv 40 ft deep.

Tne principal components of a product{on reactor block are:
« The reactor moderator stack, which is an assembly of graphite
blocks corea to previde channels for process tubes, control rods,

and other eguipment.

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

« Horizontal ccntrol rods.

e Vertical safety rods.

CATEGORY: Reactor
FACILITY: 10% -3-
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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.

. 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 procuction reactors ere guite 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 employzd. Table 1-2 gives
information on reactor block size anc construction materials used
for all eight shutdown reactors.

TABLE 1-2
HANFORD REACTOR DESIGN DBATA

Graphite Stack ’ :
Dimensions (ft) frocess Tubes fhermal Shield 8iclogical Shield

Front to Top to Sice to [0 Thickness Thickness
Reactors Rear Bottom Side Number Type (in.) Type {in.) Type (in.}
g, ¢,(2) o, 28 5 36 2004 Aluminum 1.73  Cast 8-10 teel and 52
LR, F, H iron Masonite
KE, K¥ 33.% 4] 41 3220 Zlircaley 1.8 Cast 0 Eeavy- 45-83
and Iren Aggreqate
Aluminum Concrete

{(2]c Reactor has slightly larger ciameter process tubes thap the other reactors in this group. It
contains 2bout 60 Zircaloy process tubes, and has a heavy-aggregate concrete ticlegical shield (7 ft
thick) atcp the reactor in place of steel and masonite.

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

Fzch reactor 105 buiiding contains & fuel
(Figure 1-4). The basin served as & cdllection, storage, and
transter facility for the irradiatec fuel elements discharged frem
the reactor. A typical reactor fuel storage basin consists of the
fuel element pickup area, tne storage area, and the transfer area.
Irradiated fuel elements were sorted in the pickup area, transferred
to buckets, transported by moncrail to the storage areaz, and helc to
allow decay of short-lived radionuclides prior to reprocessing.
Following the storage pericd, the buckets of fuel elements were
moved to the transfer area, placed in lead-shielded casks, and
leaced into a railroad well for transport to the chemical

reorocessing facilities.
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Figure 1-4. Sice View of Fuel Element Storage Basin.

CATEGGORY: Reactor
FACILITY: 105
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A wash pad, which was used for equipment decontamination, and an
underwater inspection faciiity were inciuded in every storage basin
arez.

The total area of each fuel storage basin, inciuding the fuel
elerent 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
nerionds.

The average thicknesses of the outside walis and botitoms 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. Currznt Physical and Radiological Conditions

1. Paysical Conditicn

The current surveillaence and mainterance program for the shut-
down reactors has been successful in controlling contamination
inside established radiation zones &nd maintaining the reactor
slock and reactor building intact. Ongeing maintenance and
surveillance of 105 buildings and their associated facilities
include security, radiclogical and industrial safety
inspections, and routine (weekly, monthly and annual)
maintenance inspecticns {Reference £). Tnere has been a gradual
cegradation of the roof structure, énd cracking of the brick
walls. If decommissioning is not started soon, a significant
sxpenditure (about $5,000,00C0) will be required over the next
five years. This work will upgrade roofs, walls, foundations,
doors, windows, and trim to a maintainable conaition.

2. Radiological Condition

Contaminated surfaces in the 105 builaings that are readily
zccessible to surveillance personnel have been cleaned to &
nonsmearable status &nd zones reading greater then 1 mrem/hr
nave been identified. The majority of the radicactivity is in
or adjacent to the reactor block and is not easily acispersible.

The radiocactive materials in the reactor biock are contained in
thie graphite stack and in the thermal shield, process tubes, and
control rods. Table 1-3 shows the estimated inventory, in
curijes, for a typicail reactor block. Based on these data, tne
craphite stack, thermal shield and other reactor components
clessify as low-level waste.

CATEGORY: Reactor
FACILITY: 105 -G~
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TABLE 1-3

INVENTORY OF RADICNUCLIDES IN A 100 AREA

Note: Typical inv
Radiologica

Radioactiv

Material

3y
14¢c

137¢5
]SZEU
]54Eu
238PU
2397240p,,

S Typical Reactor To

*Best estimate bas

The major
the sludge
{Table 1-4
currently
basins. T
FY 1984,
backfilled
prior to b
removed.
sludge and
residual r
surfaces.
105-F and
have been

CATEGORY: Reactor
FACILITY: 105

SHUT-DOWN REACTOR*

entory for one of eight production reactors.
1 data calculated for a March 1, 1985 inventory.

e Half-Life Total Inventory
(yr) (Ci)
12.33 700
5,730 4,000
5.27 3,000
100 700
29 0.002
3,500 2.
20,000 2
36.17 0.002
13.4 8.
a.2 0.3
87.74 4.0
24,110 3.
tal Ci present: 8,000

ed on available data.

source of radiocactivity outside the reactor bleck is
on the floors of the fuel storage basins
}. The sludge and other high dose rate materials are
being removed from B, €, D, and DR fuel storage
his work is scheduled to be completed by the end of
The 105-F and 105-H fuel storage basins were
with clean earth in 1969. These basins were surveyed
ackfilling, and the high dose rate materials were
Prior to decommissioning of the 105 buiiding, the
water will be removed from the basins, and the
adioactivity will be fixed on the basin floor and wall
The backfitl material may have to be removed from the

105-H fuel storage basins to ensure that no fuel elements

inadvertently left in the basins.
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: TABLE 1-4
ESTIMATED INVENTORY GF RADIONUCLIDES IN A TYPICAL IRRADIATED
FUEL STORAGE BASIN
Note: Typical inventory for cne of eight fuel storage basins.
Radiological data calculated for a March 1, 1985 inventory.
Radioactive Half-Life Total Inventory
Material _{yr) {Ci) -
34 . 12.33 0.01
60¢o 5.27 12.
63N 100 25. .
0sr 29 0.9
137¢s : 30.17 4.
154y 8.2 4
155gy 4.76 0.3
238y+D 1,500,000 0.001
238py 87.74 0.004
239py 24,110 0.08
Estimated Total Ci present: 50.0 e
. &5
==
D. Capital Eguipment 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 demoliticon of the 105 facility.
Besides the batch plant, regquired equipment and tools are those
commonly used in construction and demclition and are available on
the Hanford Site. A comprehensive 1ist of required tools will be
identified in the applicable Detailed Work 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 & minimum movement of
contaminated waste. The major building surfaces to be demolished
are essentially free of contaminaticon. Where spot decontamination
is required, the waste volume resulting from the decontamination o

CATEGORY: Reactor
FACILITY: 105 -10-
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will be less than 10,000 ftd per reac-or. 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 menitor 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 burial in
the Hanford 20Q Area low-level burial ground.

Facility and Equipment Reuse

1. Facility Reuse

Ho cost-effective reuse of the 105 faciltities has been
jdentified. A1l 105 facilities have been shut down for at least
tnirteen 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 equipmeni or material remaining in the 105 buildings
will be extremely costly. The remaining equipment is inoperable
anc 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 conteminated stainless steed

(<10 mr/br), remains in the reactor front and rear faces,
inlet/outlet crossheagers, lcop header piping, and downcomsr
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 user.

Facility Stainless Steel (Tons)
105-8 70
165-C 151
105-0D 70
165-0R 42
105-F 70
105-H 42
105-KE 508
105-KW 508
Total 1,467 Tens

CATEGORY: Reactor
FACILITY: 105 -11-



UNI-2533 i

Project Work Siements and Costs

Table 1-5 shows the escalation, contingency, and Washington state
tax breakdowns for the decommissioning ¢f each reactor building.
Table 1-6 breaks down the estimated costs for the in-situ
decommissioning of a typical reactor building. Decommissioning
costs include labor, special and normal teeling and equipment,
waste disposal and facility overheads required for the project

work.

CATEGORY: Reactor
FACILITY: 105 -1~
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FACILITY:

Note:

Reactor
105

TABLE 1-5

REACTCOR BUILDING COST BREAKDOWNS

Escalation is 39.6%; contingency is 35%; state tax is 7.5%.
Reactor costs are midpoint of decommissioning work, September 1589.

Building

105-F
Escalation’
Contingency
State Tax
TOTAL

105-H
Escalation
Contingency
State Tax
TOTAL

105-BR
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-K4
Escalation
Cantingency
State Tax
TOTAL

105-8
Escalation
Contingency
State Tax
TOTAL

TOTAL
ENGIN

TEC {rounded down)

13

% Amcunts
2,597,700

UNI-2533

1,031,300 -

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

$ 2,586,600
1,624,300
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

168,200
6,040,100

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

188,200
6,040,100

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

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

541,221,800

$41,200,000



TABLE 1-6

UNI-2533

COST SCHEDULE FOR IN-SITU CECOMMISSIONING

- OF A TYPICAL REACTOR BUILDING

(Costs in $000)2

- PROJECT TASK FY 1 FY 2 FY 3
- — T 1 T 1 T T T T
Engineering/Planning/Supervision ‘
- {include characterization and 80 80 80
closeout) .
ProcurementD A 130ﬁ A
Contamination Fixing &/or Removal AZ0 A
Cemolition A 1,130 4
Void Reduction A 770
Mounding/Surface Stabilization/ A 2,700 4
Location Survey
Storage Basin Screening® A‘150 A
FY Cost Total $220 $2,150 $2,780

£53

=y

it

Total estimated cost § 5,1508b

Total estimated cost for all eight i3 $41,200

2pgllars are midpoint of decommissioning work, September 1989.

bSlurry batch plant, pump, screens, etc. will b2 procured before decommissioning
the first reactor facility, at a cost of $1,600,000. The costs in this Table
represent this cost averaged over all eight reactors.

Conly 105-F and 105-H fuel storage basins may raquire screening 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-
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EFFLUENT SYSTEMS

A typical reactor effluent system consists of a retenticn basin, an

outfall structure, piping, and a pumping station.

SO
- Aty o) Rl
OUTFALL %8‘\?\\.\-{ N \{k‘-}-
STRUCTURE 3 N

G
Q¥S§V
Wi
Ny
N
N
£07-D QUTFALL
RETENTION STRUCTURE
BASIN
EESB—DR.
D ———r e
. 1608-D
107-DR
AETENTION BASIN
/“D{] o
- A O
—_ ~
CRIB

Figure 2-1. 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 encugh to
permit radicactive decay of short-lived activation products before
returning the water to the €olumbia River. Two types of retention
basins were used. The B, 0, OR, F, and H facilities used rectangular,
concrete reservoirs; the C, KE, and KW facilities used

cylindrical, carbon-steel tanks. Al}l basins were open-toppped.

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 . -1-
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through either the discharge lines or the spiliways to the Columbia
River. The outfall structures range in area from about 23 m? to 110
mé (250 ftZ to 1,200 ft<).

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

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

The 1603 effluent water pumping staticns, located adjacent to their
associated 105 buildings, hcused pumps and related equipment that
removed water from the fuel storage basins and other reactor building
facilities, and returned it to the Columbie River via the efiluent
piping and 1804/1%08 outfall structures.

CATEGORY: Effluent System
FACILITY: System Qverview -2~
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|07 RETENTION BASINS

This Leng-Range Plan covers the 107 retention basins listed below. The
pricrities apply only to the basins. Overall priorities and schedules
are in Sections 4 and 7, Part 1.

EST DOE
($ in K) PROJECT FUNDING DOE
PRIORITY SFMP TEC DURATION DESIGNATION WBS NO.
1. 107~F Yes 340 10 mes AR 2.7.2
2. 107-H Yes 305 10 mos AR 4.7.5
3. 107-D Yes 317 10 mos AR 4.7.10
4, 107-DR Yes 337 10 mos AR 4.7.10
5. 107-C No 511 8 mos GE 1.1.4.1.4
6. 107-KE* Ne 514 6 mos GE :h)
7. 107 -KW* No 514 5 mos GE TRD
8. 107-8 No 317 10 mos ' GE 1.1.4.1.4

*Basin work includes 0&D of 150-KE and 159-KW glycol heat exchange
facilities.

- - e AR Y v ’ it
. k i o 2 d ~ TodS ra
- T Lt e i X
B - i e, T ;
TR .. A S e Ty ¥
s T LtV A et N A, el e L
2

Figure 2-2. 107-B (Rectangular) and 107-C {

CATEGORY: Effluent System
FACILITY: 107 Retention Basin -3-
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TABLE 2-1
107 RETENTION BASIN CHARACTERISTICS

Total Depth of Concrete
Retention Yolupe Current Volume
Area Basins Dimensions yd3 Backfill yac o
B 107-8 230 x 467 x 80,CG0 4 4,2G0
20 ft deep
107-C 72 tanks, 320 ft 101,000 4 {steel)
diam x 1o ft deep
D 107-9 230 x 467 x 80,000 2 4,260
20 Tt deep
107-DR 273 x 800 « 120,000 2 7,000
20 ft deep
F 107-F 230 x 467 «x 80,000 5 4,200
20 ft deep
H 107-H 273 x 600 « 126,000 4 7,000
20 ft deep
K 107-KE 3 tanks, 250 ft 158,000 4 (steel)
diam x 29 ft deep
107-KW 3 tanks, 230 ft 158,000 4 {stesl)

diam x 29 ft deep

CATEGORY: Effluent System
FACILITY: 107 Retention Easin -5~
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TABLE 2-2
INVENTORY OF RADIONUCLIDES IN THE SLUDGE OF A TYPICAL
107 RETENTION BASIN'*Z

Note: Typical inventory for one of eight retention basins.
' Radiolcgical data calculated for March 1, 1885.

Half-Life Inventory
Radionuclide  Lyry (Ci)
3H 12.33 0.05
1dc 5.760 0.3
60Co 5.27 é
63N 100 36.
20s5r 29 0.5
137¢s 30.17 0.4
1528y 13.4 15
154gy 8.2 6
155y 4.76 .34 .
238Y+D 1,500,000 0.003 S
238py, 87.74 0.003 -
239/240py 24 110 0.09
Typical Retention Basin Total Ci Inventory: ~ 04

Ipest estimate based on available data.
2S1udge has been removed from the 100-C and 100-K basgins.

D. Capital Equipment and Tools

There is no anticipated capital expenditure for in-situ decommis-
sioning of the 107 retention basins. Required equipment and toois
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 appliceble Decommissioning Work Preccedure.

E. Research and Development (R&D)

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

CATEGCRY: Effluent System
FACILITY: 107 Retention Basin ~-6-
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F. Maste Volume Projectians

In-situ decommissioning of the 107 retention basins wiil reguire a
minimum movement of contaminated wasts. The basin work will
essentially produce no low-level radioactive waste requiring
cdisposal elsewhere. However, any waste that is determined to be
inappropriate for use as fill material will be removed, packaged,

~e&nd transported for burial in the Hanford 200 Area low-level burial
around.

G. Feacility and Equipment Reuse

1. Facility Reuse

No functional cost-effective reuse of the 107 retention basinsg
has been identified.

2. Equipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been i1dentified for any of the retention basins. HNo
significant amount of stainless steel is salvageable in the
retention basin facilities.

H. Project Work Elements and Costs

ghle 2-3 breaks down the estimated costs for the in-situ decommis-
ioning for a typical retention basin. Costs include labor, special
and normal tocling and equipment, waste disposal and facility
cverheads recuired for the project work.

I
S

WP#1704F

CATEGORY: Etfiuent System
FACILITY: 107 Retention Basin -7-
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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

6 mo ] 9 mb ]]2 mo

3 mo
A 59 A
A43A
A0 A
AT194
A 154 A
£395

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

Tootlars are FY85

CATEGORY: Effluent System
FACILITY: 107 Retention Basin
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1608 EFFLUENT WATER PUMPING STATIONS

This Long-Range Plan covers the 1608 effluent water pumping stations
listed below. The pricrities listed are for 1608 staticns only.
Overall priorities and schedules are in Sections 4 and 7, Part 1.

EST DOE

($ in K) PROJECT FUNDING DOE
PRICRITY SFiP TEC DURATION DESIGNATION WBS NO.
1. 1508-F Yes 304 4 mos AR 4.,7.2
2. 1608-H Yes 304 4 mos AR - 4.7.5
3. 1e08-D Yes 304 4 mos AR 4.7.10
4. 1608-BR Yes 304 4 mus AR a.7.10

Figure 2-3. 1608-DR Effluent Water Pumping Station (Typicail).

CATEGORY: Effluent System
FACILITY: 1608 Pumping Station -9-
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A. Operating History

The 1608 effluent water pumping staticns were constructed and shut
down with their associated reacters. (Sz2e "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 reactoers.

B. Physical Descriptiod

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

The majority of the structure 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 tie 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 Grade, ft _ ft it roof deck Status
1608-F 12 32 36 34 Reinforced Removed
Concrete
1608-H 12* 37 36 34 Reinforced In Place
Concrete
1608-0 12%% 32 34 35 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 zbove-grade components: a small concrete
stairwell structure set on a reinforced concrete roof deck at about
four feelt above grade.

CATEGORY: Effluent System
FACILITY: 1608 Pumping Station -10-
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C. Current Physical and Radiological Conditicns

1.

R
.

Physical Conditicn

The 1608-0, -DR, and -D facilities are in gocd structural
condition; the 1608-F facility is in poor condition.

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

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

Radiological Ceondition

Residual radiocactive material is lgcated 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 200 cpm up to
500 cpm. Radiation levels are highest in the 1608-H buiiding,
vwith direct GM readings of pipinc and pumps up to 4,000 cpm.

Low-tevel, smearable teta contamination along flceors, walls and
equipment ranges from less than 10 dpm/100 cmé up to a maximum
of 3,000 dpm/100 cme

D. Cepital Equipment

There is no anticipated capital expenditure for in-situ
cecommissioning of the 1608 facilities. This assumes that the
present on-site equipment will be operationail and available and any
schedule chances will not require obtaining additional equipment.

E. Rasearch and Development (R&0)

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

CATEGCORY: Effluent System
FACILITY: 1608 Pumping Staticn -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 radicactive waste requiring disposal
elsewhere. However, any waste that is determined to be
inappropriate for use as fill material will be removed, packaged,
and transported for burial ir the Hanford 200 Tow-level burial
ground.

G. Facility and Equipment Reuse

1. Facility Reuse

No cost-effective reuse of the 1808 facilities has hLeen
identified.

2. FEguipment Reuse

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

No significant amount of stainless steel is available in the
pumping station faciiiti=s.

H. Project Work Elements and Costs

Tabla 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 eguipment, waste dispcsal, and
facility overheads required for project work.

WPE1718F

CATEGORY: Effluent System
FACILITY: 1608 Pumping Statien -12-



TABLE 2-5

UNI-2533

COST SCHEDULE FOR IN-SITU DECOMMISSIONING

A TYPICAL PUMPING STATION
{Costs in $000)!

PROJECT TASKS PROJECT DURATION

Engineering/Planning/Supervision

(includes characterization and A1 a
closeout)
Site Preparation A 5 A

1Dem011tion A 10 A
i

Backfill and Restore Surface A 124

FY COST TOTAL 531

emo [4mo [6mo [8mo

TITAL ESTIMATED COST
TOTAL ESTIMATED COST FOR ALL FOUR

1DDHars are FY85

CATEGORY: Effluent System
FACILITY: 1608 Pumping Stations
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¢ $31
: $122
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1804/1908 QUTFALL STRUCTURES

This Long-Range Plan covers the outfall structures Tisted below. The
priorities listed apply cnly to the outfalls. Overall pricrities and
schecdules are in Sections 4 and 7, Part 1.

EST _ DOE

DECCHMISSTONING ($ in K) PROJECT FUNDING OGE
PRICRITY* SEMP TEC OURATION  DESIGNATION  WBS NO.
1. 1204-F (116-F-8) Yes 3.0 1 mo AR 4.,7.2

2. 1%04-H (116-H-5) Yes 3.0 1 me AR 4.7.5

3. 1204-D (116-D-5) Yes 3.0 1 mo . AR 4.7.10

4. 1%04-DR {116-DR-5} Yes 23.2 2 mos AR 4.7.10

5. 1%04-C (115-8-8) No 3.9 1 mo GE 1.1.4.1.4
6. 1%08-K (116-K-3) No 26.5 Z mos GE N/A

7. 1204-B-2 (116-8-7} Mo 3.9 1 mo GE 1.1.4.7.4
8. 1904-B-1 No 23.2 2 mos GE 1.1.4,1.4

*Designations in parentheses are sometires used.

woe RSB N
Figure 2-4. 1908-K Qutfall (Only Cu

"."“.'J-- e gy, JA;:‘,'

tfall Currently in Use).

CATEGORY; Effluent System
FACILITY: 1904/1908 Gutfall Structures
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A. Operating History

The 1504 or 1908 outfall structures, lccated between the 107
retenticn 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
(seccndary line-up). The 1904/1908 cutfall structures were
constructed and shut down with their associated reactors (see
"Operating History" in tne "Reactor Buildings" Section}, except for
1902-K, which is being used because of use of the K-Area fuel
storacge basins for storage of N Reactor spent fuel.

B. Physical Description

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

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

A11 cutfalls, except 1908-K, are 27 ft tiong 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 (ondition

1. Physical Conditiaon
O

Cuttalls 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. Outfells 1904-8-2, -C, -D% F and H
have been reduced tc near-grade level and backfilied with clean
earth to prevent the spreaa of residual radicnuciides. These
bermed outfalls (see Table below) can remain in place with
minimal maintenance until their decommissioning. The three
intact outfall structures require periocgic maintenance to repair
the surrounding fence, rajlings and aviary mesh cover. Thers
nas been a gradual dearadation of abeove-grade, metal components
and of the backfill covaring below grade structures.

The current operational status of the 1204/1908 facilities is
given balow.

CATEGORY: Effluent System
FACILITY: 1904731908 Outfall Structures
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Facility Operaticnal Status

1904-B3 Operable, structure intact
1904-B2 (116-8-7) Bermed Safe Storage

1904-C (116-8-8) Bermed Safe Storage
1904-D (116~D-5) Bermed $afe Storage
1904-DR (116~-DR-5) Structure Intact

1904-F (116-F-8) Bermed Safe Storage

1904-H (116-H-5} Bermed 3afe Storage

1908-K {116-K-3) in Operation

2. Radiolegical 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 retenticn 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 anticipateg capital expenditure for in-situ
decommissioning of the ocutfalls. Tnis assumes that the present
on-site equipment will be operational and available for this work
and any schedule changes will not rejuire obtaining additional
egquipment.

Required equipment and tools are those commenly used in construction

and demolition and are available on the Hanford Site. The project
plan and Detail Work Procedure (OWP) prepared for decommissioning

the individual facilities will list the reguired major equipment and
tcols.

Research & Development (R&D)

No R&D is anticipated fer in-situ decommissioning of the cutfall
structures.

Waste Volume Projections

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

CATEGORY: Effluent System
FACILITY: 1904/1908 Outfall Structures

-17-



UNI-2533

THIS PAGE LEFT BLANK INTENTIONALLY

CATEGORY: Effluent System %
FACILITY: 1904/1908 Qutfall Structres

-20-



UNT-2533

EFFLUENT PIPE SYSTEMS

The following effluent pipé systems are ccvered by this Plan., The
priorities listed apply only to the effluent pipe systems. Overall
priorities and schedules are in Section 4 and 7, Part 1.

EST DOE

DECOMMISSIONING {$ in K) PROJECT FUNDING COE

PRICRITY SFMP TcC DURATION  DESIGNATION  WBS NO.
1. 160-F* Yes 36.C 1 mo AR 4.7.2
2. 1C0-H Yes 73.1 2 mos AR 4.7.5
3. 160-D/DR Yes 143.8 3 mnos AR 4.7.10
4. 100-B/C No 157.7 4 70s GE 1.1.4.1.4
5. 105-KE/KHW No 58.8 4 mos GE TBD

*Above-ground pipe'was removea in FY 1984.

CATEGORY: Effluent System
FACILITY: Effluent Pipe -21-
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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" Secticn). Except for portions of the K Area
effluent pipe system, which is in use to support fuel storage basin
operations in that area, nc effluent pipe system is currently in
use. The entrances have been sealed to p-event. 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
cuttall structure, and from the outfall siructure to the middle of
the Columbia River. There are from 1.6 to 6.9 Xm {1 to 4.3 miles)
of spillways or subsurface effluent lines per reacter site. The
Tines, mostly underground, are of .3 to < m (1 to 7 feet) diameter
and are constructed of carbon steel or reinforced concrete. The
1ines have inspection manholes, Jjunction boxes, tie-lines between
parallel legs, and valves for routing the effluent’ cooling water.
Table 2-7 shows effluent pipe physical dimensions and volumes.

TASLE 2-/
SCFLUENT PIPE ESTIMATED DIMENSIONS AND WASTE VOLUMES

Lenoth, ft

~Steel Pipe Diam, in. Concrefe Pipe 0iam, in. Total Volume Total
Area 12-1b  18-24 36-42 60-72 84 30-36 4Z-48 B0-72 Displaced, cu ft* Length, miles
8 180 1,445 750 14,710 - 2,085 3,240 ] 20,00C 4.25
0 146 1,470 3,720 9, 800 -- 300 400 2,340 14,000 3.46
F - - 2,605 - -- 470 2,300 350 2,500 1.08
o 350 1,030 -- 4,400 -- -~ -- - 4, 400 i.n
K 6,010 40 6,725 5,380 2,800 -- .- 835 186,400 4.18

Total 14.06 miles

*Includes 3C= tcr voids between pipes and miscellanecus material, if removed for disposal elsewhere.

CATEGORY: Effluent System
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. Current Physical and Radiological Conditicn

1. Physical "ondition

The effiuent pipes are sealed to prevent the spread of resicual
radionuctides and personnetl entry. The junction boxes are
seaied or filled with gravel. The above-ground pipes at 100-F
Area {only site designed with half the line exposed} are in the
process of being removed and stored in the retention 107-F basin
(see Figure 2—6}. The remaining effluent pipes are presently
buried, some to a depth of 4.6 m {15 feet}. The current
physical condition of the effluent pipe is generally gecod, with
tittle evidence of extensive corrnsion. The buriead pipe can
remain in place with minimal maintenance. The effluent pipe
extending into the river may become a navigaticnal hazard when
anchorage deteriorates, allowing 2ossible unpredictable movement
to or near surface. . The river pipe is presently being assessed
for early dispositioning.

Ongeing-maintenance and surveillance of the effluent lines and
their leakage areas include security, radiological and
industrial safety inspections, and rcutine {weekly, monthiy ang
annual) maintenance inspecticns.

Figure 2-6. Sectionea Effluent Pipe Stored in 107-F Retention Basin.

CATEGCRY: Effluent System
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2. Radiological Condition

Radiological surveys were taken in 1976 of the 100-B, 100-C anc¢
10C-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 contaminaticn is in the form of rust
scales and sludge. The radionuclides present are essentjally
the same as those listed for the 107 retention basins (see
Table C-=7 in "107 Retenticn Basins" Section).

Significant underground contamination due to coupling leaks at
the joints has been characterized. 5Sample 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
uncerground soil contaminaticn, at depths of 20 te 30 feet below
grade, extenaing 25 feet awey from the lines, nas been detected
(approximately 1,000 cpm with a GM probe).

D. Capital Equipment and Tools

1. Capital Equipment

There is no anticipeied capital expenditure for the in-situ
decommissioning of the effluent pipe. This assumes that the %%%
present on-site equipment will be operational ana available for i

this work and any schedule chances will not reguire obtaining
additicnal equipment.

2. Tools

The demeliticn, backfill with rubble and siurry, and the earth
barrier work will require only conventional equipment. This
equipment is commcn t¢ the majority of the in-situ werk efforts
and presently available on the Hanford Site. HNo additicnal
capital equipment has been specifically identified for this work
effort.

F. Research and Develcpment (R&D)

The work will be engineered Hased on ths use of availabie
equipment. State-of-the-art tools méy be required in order to meet
specific job applicaticons. However, special research and
development is not anticipated for the in-situ decommissioning.
Whenever explcsive demolition is appropriate and cost effective for
leveling above grade structures collapsing siructures for void
reducticn, off-site prefessional services will be obtained. Alsg,
the underwater river work requiring divers will be performed by of7-
site, professicnal divers.

PRy
Wi
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F. 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 radiocactive 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

‘G{ Facility and Equipment Reuse

1. Facility Reuse

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

2. Equipment Reuse

No significant cost reccvery cpportunities 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.

H. Project Work Elements and Costs

Tehle 2-8 breaks down the estimated ccsts for the in-situ decommis-
sioning of the effluent pipe. Costs inciude labor, special and
normal tooling and equipment, waste dispesal and facility overheads
recuired for the project work.

WPF1727F

CATEGORY: Effluent System
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116 LIQUID WASTE DISPOSAL FACILITIES
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This Long-Range Plan covers the liquid waste disposal facilities
identified below. The priorities listed apply to 116 facilities only.
Overall priorities and schedules are in Sections 4 and 7, Part 1.

EST §0E
{$ in k) PROCECT FUNDING DOE
PRICRITY SFMP TEC DURATION DESIGNATION WBS NO.
1. 100-F (9) Yas 200 1.5 mo AR 4.7.2
1i6-F-1, -2,
_3, -4, -5, -6,
-7, -9, =10
2. 100-H (4) Yes $ 60 .3 mo AR 4,7.5
116-H-1, -2,
-3, -4
3. 100-D/DR (9) Yes $100 .6 mo AR 4.7.10
116-0-1, -1B,
-2, -3, -4
116-0R-1, -2,
-3, -4
4. 105-B/C (9) No 3130 .9 mo GL 1.1.4.1.4
116-8-1, -2,
-3, -4, -5,
(-6-1, -6-2)*
116-C=1, (-2, 2-1)*
-2-2
5. 100-KE/KW {5) Mo 5800 3.1 mo GE TBD
115-K-1, -2%*
116-XE-1, -2
116-KW-1

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

CATEGORY: Ground Oisposal Facilities

FACILITY: 116 Liquid Waste Disposal Facijities
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Figure 2-1. D Area Liquid Waste Disposal Facility

A

Operating History

The liquid waste burial sites were used primarily for the timely
disposal of low-level and intermediate-Tevel 1liquid wastes. The
five 100 Area licuid waste disposal facilities were constructec and
shut cown with their associated reactors. (Appendix 8 lists the
liguig waste site startup and shutcown dates.) No liguic waste
disposal facility is currently in use, and all have been backfilled
with ciean earth to shielo radicactive particles anc to prevent
their escape to the atmosphere.

CATEGORY: Ground Dispesal Fecilities
FACILITY: 116 Liguid Waste Disposal Facilities
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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 liquid 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 lgvels at the surface.
Cribs of this type range from 100 to 200 ft2 in area. The liquid
waste was discharged into the ground inside the box, which was also
equipped with a vent line. Some cribs were a gual structure, with a
second cayity catching any overflow from the first via an overfiow
pipe. Tile fields were also used in conjunction with boxlike cribs
to disperse the liquid wastes over a wider area. The water tabtle
1ies 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 tahle is generally .about 33 feet below tne ground surface,
except for burial grounds 118-F-i, 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,
helow 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
Dummy/Perf Cribs 105 Building

Pluto Cribs 105 Building

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

Liguid 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 foliowing
paragraphs describe the facilities identified above.

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liquid Waste Disposal Facilities
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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, -2, -4, -5, -6, -7, 6.2 1.9
-9, 10

T100-H 116~-H-1, -2, -3, -4 N 1.8

100-D/0R 116-D-1, -1B, -2, -3, -4 2.6 4.4
116-DR-1, -2, -3, -4

100-8/C 1i5-8-1, -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

\
S

¥

\"i*
i}

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

add

1

W)

CATEGORY: Ground Disposal Facilities
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1. 105 Building Dummy/Perf Decontaminaticn Crib

The 105-8, -F, and -H dummy decontamination cribs were used for
the disposal of Tiquid wastes from the decontamination of
process dummies.

2. 105 Building Pluto Cribs

Piuto cribs were Tocated at the 1CG-B, -C, -D, -DR, -F and -H
Areas. They were typically 10-ft by 10-ft wooden siructures,
except for the 116-C-2 crib, which had bottom dimensions of
140 ft by 100 ft. Ir addition, the 116-C-2 crib was equipped
with a sand filter. The sand filter was an open-bottomed
concrete box partially fiiled with sand and gravel, through
which effluent passec after leaving the crib.

3. 108 Building Cribs

The cribs used with the 108 buildings were underground drains
covered with about 8 feet of soil which received contaminated
liguid effluents from the 108 buitdings. The 116-D-3 and

116-D-4 cribs both received liguid wastes from a contaminatead

ARy maintenance shop in the 108-D building. The 116-D-3 crib also
v : received effluents from a cask decontamination pad in the 108-D
building.

The 108-8 crib was dug in 1950 for the disposal of liquid
tritium wastes. Only wastes with tritium concentrations of
1 Ci/cc were reportedly discharged to this c¢rib.

4, 115 Building KE and KW Cribs

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

117 Building Cribs

w
.

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

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liguid Waste Disposal Facilities
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107 Diversion Trenches

The 107 liquid waste trenches, usually lecateg within a few
hundred feet of a retention basin, received effluents
containing debris from fuel cladding failures. During
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 fairiy
high inventory.of radioactivity 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 to the river for about
4,100 feet from the northeast correr of K Area. It served both
K reactors. During trench cperation, 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 included:

)

é@

K

« A}l contaminated floor drains in 105 buildings (low volume); -

:

. About 500 gpm per K Reactor fuel storage basin overflow;

s Until KE and KW reactors were shut down, an undetermined
amount of 107 effluent basin “eagkage through 42-inch
butterfly valves in tank bottoms. Leakage was estimated

between 10,000 ~ 20,000 opm.
Other periodic sources of flow to the K trench included:

s LOw-volume, neutralized dummy decontamiration waste;

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

o« Approximately 700 gpm fuel storage basin flow during charge-~
discnarge to aid in keeping vasin water clear for visibility
purposes;

« Occasicnal (abeout one per year per reactor) rear face

decontamination wastes automatically diluted with fuel
storage basin flow;

Ground Oisposal Facilities
116 Liquid Waste Disposal Facilities

-6
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o Gccasional "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.

7. 105 Building Storage Basin irenches

These trenthes were typicai’ly 100 feet lTong x 10 feet wide, and
received water and sludge from fheir associated 105 fuel
storage basin.

8. 1608 Building Liquid Waste Trenches

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

9. Lewis Canal

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

10.  100-F Ball Washer Crib

This crib received wastes from tie decontamination of boron-
steel balls.

11. 1706-KER Buiiding Crib

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

C. Current Physical anc Radiological Condition

1. Physical Condition

A1l of the 116 liocuid 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

CATEGORY: Ground Disposal Facilities
FACILITY: 116 Liquid Waste Disposal Facilities
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detect migraticn or 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 liquid 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 radicnuclides. About 2,100 curies of this
activity is contained within the mile-long 116K-2 Trench.
Other 1iquid waste dispousal crib ard trench inventeries range
trom less than 1 mCi up to 200 curies.

Low-level Pu-238 and Pu-239/240 cortamination is also present
in the liquid waste disposal facitities. Plutonium
cencentrations up to 130 pli/g remain in the K-Trench, and
average 8.5 pCi/g of soil. The K-Trench contains about

5 curies of plutonium, the highest plutenium inventory of the
liquid waste disposal facilitizss.

Tests show that most cations (imost of the long-lived radio-
nuclides) are readily neld 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 veries widely with the type of ion being
sorbed. Certain icns such 3s fritium, ioaine, and nitrate
apparently are not sorbed but move with the solution (water).
Some chemical types of ruthenfum also move with water.
Strontium, cesium and rare earths are retarded effectively by
the sediments. Most of the plutenium is sorbed or exidized and
precipitatea rear the pcint of entry inte the ground, and is
thus relatively immchile.

0. Capi:tal Equipment

Therse is no anticipated capital expenditure for in-situ
deccmmissiconing of the ground facilities. This assumes that the
preszant, on-site equipment will be operational and available for
this werk and any schedule changes will not require ocbtaining
additional equipment.

It is anticipated that the msjor work effort establishing the

tong-term barriers will be performed by a subcontractor familiar
with and ecguipped for this type of work.

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

Some additional site radiological characterization wi!l be Qerformed
in order to provide more detailed inventories and rqdlonuc]1de _
location information, which will be used in developing cost-effective

barriers.

~F. Waste Volume Projections

Ideally, in-situ decommissioning of the 116 liguid waste disposal
facilities will require no movement of contaminated waste. However,
any waste that is determined to be inappropriate tc he left in p1qce
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. Eguipment Reuse

No significant cost recovery opportunities through salvage and
reuse have been ijdentified for any ef the ligquid waste disposal
Tacilities. No significant amount of stainless steel is
salvageable in the liguid 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 ligquid waste burijal site. Costs
include labor, special and normal tooling and equipment, waste

disposal and faci]ity averheads.

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 AREAa
(Costs in $000)b

PROJECT TASKS PROJECT DURATLIUN
tEngineering/Planning/Supervisionl 1 mo l 2 mo | 3 mo
(includes characterization and
closeout) _ A 150 A
Site Preparation
A 74 A
Import Topsoil/Place e
A 593 A
Amend/Mulch/Seed it
A 50 a =
Restore Radiclogical Monuments
A3l A
FY Cost Total S 1,000
TOTAL ESTIMATED COST: $1,000
TOTAL ESTIMATED COST FOR ALL FIVE: $5,000
aTypica]ly, liquid and solid waste facilities will be decommissicned
as a single project for each 100 Area. Costs are for dense grass
decommissioning approach.
bDo]]ars are FYB5.

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 solic waste disposal facilities
identified below. The priorities listed apply only to the 118 burial
facilities. Overall priorities and schedules are in Sections'4 and 7,

Part 1.
EST DOE
($ in K} PRGJECT FUNDING 0GE
PRICRITY SFMP TEC OURATICN  DESIGNATION  WBS NO.
1. 100-F (6) Yes $550 3.0 mo AR 4.7.2
118-F-1, -2, , :
-3, -4, -5, -6
2. 100-H (5) Yes $325 1.7 mo AR 4.7.5
118-H-1, -2, :
-3, -4, -5
3. 160-0/DR (6) Yes $860 4.9 mo AR 4.7.10
e T18-D-1, -2,
T -3, -4,.-5
118-DR-1
4, 105-B/C (7) No 3770 3.7 mo GE 1.1.4.1.4
1i8-8-1, -2,
-3, -4, -5, -6
118-C-1
5. T00-KE/KW (1) No £1.000 4.3 mo GE TBD
118-K

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Disposal Facilities
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Figure 3-3. D Area Solid Waste Disposal Facilities.

A. Operziing History

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

B. Physicel Descripticn

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

A total of 25 radicactive solid waste burial greounds were used in
the shutdown 100 Area facilities, including two in the 100-F Arez
for disposal of radioactive wastes genercted by biology laboratories.

CATEGORY: Ground Dispecsal Facilities
FACILITY: 118 Sclid Waste Disposal Facilitiss
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ien of the twenty-five burial grounds near the reactor buildings
were small, ranging in s$iz2 up to a few feet wice 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 iong, with a
bettom wiath of 5 - & ft and a top width of 20 ft. The largest
burial ground is the 118-K facility in the 100-K Area, which is
appreximately 1,200 7t x 600 ft. Equipment items havirg high gGose
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 area of tne solid waste burial grounds.

Earth Cover {(~4 ft)

—— e T

-
(‘; P

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

CATEGGRY: 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, -5 210
118-DR-1
100-8/C _ 118-8-1, -2, -3, -4, -5, -6 14.5
118-€-1
1C0-KE/KW 113-K 16.5

C. Current Physical and Radiological Condition

1. Physical Condition

A1l of the solid waste cisposal sites have been backfilled with
earth to shield radionuclides and to prevent reiease to the
aimosphere. Soil sterilant is periodically added to each solid
waste burial site to prevent plant growth. Surveillance is
maintained to detect migration of radicnuclides to the surface.

2. Radioicgical Condition

Most of the radicactivity 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 59% of the
total radicnuclide inventory.
placed in the bottom cf the trenches, about 20 feet below the
surface. "Soft" waste, consisting of contaminated paper,
ptastic, and clething packed in cardboard cartens, makes up
more than 75% of the volume in the trenches, but contains less
than 1% of the total radionuclide inventory.

The hard wastes were usually

Table 3-4 provices an inventery of radioactive material in a
typical solid waste burial trench.

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Disposal Facilities
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TABLE 3-4
INVENTORY OF RADICACTIVE MATERIAL IN A TYPICAL
SOLID WASTE BURIAL TRENCH

Note: Inventories are best estimates based an 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 Radienuclides - Inventory
Material Quantity Present {Ci)
Aluminum process tubes, 33 tons 60(q 750**
plus the tube film 152Fy 4.8
154¢y 9.6
905, 0.4
137¢¢ 0.4
Aluminum spacers 120 tons 60¢q 78%*
152gy 13.0
154, 26.0
505, 1.8
137¢¢ 1.8
Control rods and 1 ton &0¢co 10
miscellaneous steel
components
Soft waste (plastic, 100,000 boxes, 60, 20
paper, clothing) 25 1b/box,

4.5 F£3/box

Typical Trench Approximate Total Ci Inventory: Ge0

*Pathway Anaiysis performed on the burial trench_included the 63N
estimated inventeory. The 100-B burial trench 63N corcentraticn is
16 nCi/a, calculatea for March 1, 1985; approximately twice that of
60co, also calculated for March 1, 1985.

**Includes 90Co inauced into the metal and process tube Tilm.

CATEGORY: Ground Disposal Facilities :
FACILITY: 118 Solig 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.
[t is anticipated that the major work effort esteblishing the long-
term barriers witl be performed by & subcontractor familiar with and
equigped for this type of work.
E. Research and Development (R&D)
Some additional site radinlogical characterization will be performed
in order to provide more detailed inventories and radionuclide
location information, which will be used in develcping cost-effective
barriers.
F. Hastz Volume Projecticns
Ideatly, in-situ decommissioning of the solid waste disposal e
facilities will require no movement of contaminated waste. However, 255
any waste that is determined to be inappropriate to be left in place -
will be disposed of in the 200 Area.
G. Facility and Equipment Reuse
1. Facility Reuse
No functional cost-effective reuse of the solid waste burial
facilities has been identified.
Z. Eguipment Reuse
No significant cost recovery opportunities thrcugh salvage and
rasue have been identified for any of the solid waste burial
facilities. No sianificant amount of stainless steel has been
located for salvage in the solid waste burial grounds.
H. Project Work Elements and Costs
Table 3-5 breaks down the estimated costs for the in-situ
decommissioning for a typical solid waste disposal facility. Costs
inciude labor, special anc normal tooling and equipment, waste
disposal and facility overheads reguired for the project work.
WP#1752F

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Solid Waste Dispeosal Facilities
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TABLE 3-5
COST SCHEDULE FOR IN-SITU DECOMMISSIONING OF GROUND PISPOSAL FACILITIES
IN A TYPICAL 100 AREAZ

(Costs in $000)°
PROJECT TASKS PERIOD OF WORK

Engineering/Planning/Supervision| 1 mo [ 2 mo ] 3 ma
(includes characterization and
closeout) _ A 150 A
Site Preparaticn i
Import Topsoil/Place _

P P! A g93 4
Amend/Mulch/Seed

A 54 &
Restore Radiological Monuments
A3l A
FY Cost Total $ 1,000

TOTAL ESTIMATED COST: 51,0600
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. LoStS are tor dense grass
decommissioning approach,

bDo]]ars are FY &5.

CATEGORY: Ground Disposal Facilities
FACILITY: 118 Splid Waste Disposal Facilities
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103 FUEL ELEMENT STORAGE BUILDINGS

This PTan covers the 103 buildings identified below. The priorities
shown apply only to these faciiities. Overall pricrities and schedules
are in Sections 4 and 7, Part 1.

EST DOE
- DECCMMISSIONING ($ in K)  PROJECT FUNDING 00E
FRICRITY SFMP TEC DURATION DESIGNATION WBS NO.
1. 163-D Yes 20.3 2 mo - AR 4.7.10
Z. 103-B Ne =~ 206.3 Z mo GE 1.1.4.7.4

CATZEORY: Anciliary Facilities
FACILITY: 103 Fuel Element Storage Building
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Cperating 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 stcrage of miscellaneous materials.

Physical description

The 103 facility walls are constructed of concrete blocks up to the
doortop level, with concrete. construction above. The rcof is
constructed of reinforced concrete with a composition surface. Thne
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 refueiing.

Current Physical and Radiological Cendition

1. Physical Condition

Both the 103 fuel element storage builidings are in good
structural condition - no roof leaks, doors functional, stairs
and railings sound - and have besn 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 nonsmearabie status and zone readings are less than

1 mrem/hr. The buildings are essentially clean with only miner
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 reguire obtaining
adgitional equipment.

Vg
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CATEGORY: Ancillary Facilities
FACILITY: 103 Fuel Element Storage Buiiding
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E. Research and Deve1opment (R&D)

No R&D is anticipated tor in-situ decommissioning of the fuel
element stcrage buildings.

F. Waste Volume Projections

In-situ decommissioning of the 103 fuel element storage buildings
will reguire a minimum mevement of contaminated waste. The storage
facility work will essentially produce no low-Tevel radicactive
waste requiring disposal elsewhere. However, é&ny waste that is
determined to be inappropriate for use as fill material will be
disposed of in the 200 Area.

G. Facility and Equipment Reusz

1. Facility Reuse

No functional cost-effective reuse of the 103 fuel element
storage building has been identified.

2. Eqguipment Reuse

No significant cost recovery cpportunities through salvage and
reuse have been identified for any of the storage facilities.
No significant amount of stainless steel is salvagezble in the
fuel element storage buildings.

H. Project Work Elements and Costs

Tebie 4-1 breaks down the estimated costs for the in-situ decommis-
sioning of a 103 building. Costs include labor, special and narmal
tcoling and equipment, wastz dispesal and facility overheads
required for the project work.

WP#1756F

CATEGORY: Anciilary Facilities
FACILITY: 103 Fuel Element Storage Building
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COST SCHEDULE FOR IN-SITU DECOMMISSIONING

UNI-2533

OF GNE TYPICAL 103 FACILITY

(Costs in $000)]

PROJECT TASKS

PROJECT DURATION

Engineering/Planning/Supervision
(includes characterization and
closeout)

Site Preparation

Demolition

Site Restoration

FY COST TOTAL

2 wk

r4 wkgqg wk _h wk

¥ 3

$20

3 A
s
Ay 2
A 2 A

TOTAL ESTIMATED COST: 320
TOTAL ESTIMATED COST FOR TW0: $40

TDollars are FY85

CATEGORY:
FACILITY:

Ancillary Facilities
103 Fuel Element Storage Building
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108-8 AND' 108-F LABORATORY BUILDINGS

This Long-Range Plan covers the 108 facilities identified below. The
priorities shown appiy only to these facilities. Overall priorities znd
schedules are shown in Sections 4 and 7, Part 1.

EST DOE
DECCMMISSIONING ($ in K)  PROJECT FUNDING DOE
PRIORITY SFMP TEC* DURATION  DESIGNATION  WBS NG.
1. 108-B No EY* 3 mo* GE 1.1.4.1.4
104-B-1 & 2**  No 46
2. 108-F Yes 333* 6 mo AR 4.7.2

*Decommissioning work began in FY 1983.
**108-8 has two small annexes (104-8-1 & 2).

.
.r'.-;‘f
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e

y

P

Figure 4-2. 108-F Biology Laboratory Building.

CATEGORY: Ancillary Facilities
FACILITY: 108 Laboratory -5~
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A. Operating History

The 108-8 and 108-F laboratories were ariginally built as water
treatment facilities, but were later converted to provide laboratory
suppert for operaticns. The 108-8 Building was converted to a
tritium recovery processing facility.

The 108-F laboratory was originally the same size as tne 108-8
building, but was tater expanded to approximately double its size
for use in biclogy research. The two 108 tuilaings were constructed
with their associated reactors (see "QOperating 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 biock and
reinforced concrete. The roof has a composition surface. The
building 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 leveled in FY 1983,

The 104-B-1 Tritium Vault and 104-B-Z Tritium Laboratory ére
small annexes to the 108-8 facility. The 104-B-1 vault is a
130 sq ft concrete block structure, placed in service in
January 1950. The 104-8-2 laboratory is reinforced concrete
ezbout 365 sq ft, placed in service in December 1951,

2. 108-F Biclogy Laboratory 3uiiding

The original building has a newer addition of simitar
construction with concrete black and reinforced concrete walls.
The newer roct has a metal deck, while the original structure
has a reinforced cancrete deck with a composition surface. The
building ds 50 ft above grade, 200 ft in length and 100 ft in
width. The laboratory hot cells, ang animal handling facilities
nave been decontaminatead and/or removed from the biological wing
of the building. Decommissioning Operations has established
offices on the main floor of tne criginal facility for lccal
site work. The buiiding nas limited electrical services.

CATEGORY: 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 conditicn is rated as pcor. The 108-B building
condition is rated as Tair and the 104-B-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-B laboratory is
contaminated with tritium and other radionuclides.

0. Capital Equipment

There is no anticipated capital expenciture for in-situ decommis-
sioning of the 108 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.

E. Research and Development (RD)

Mo 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 reguire
a minimum movement of contaminated waste. The storage facility work
will essentially produce no low-level radicactive 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.

The 108-F building has been deccntaminated to unrestricted release

levels except for Tow-level contamination in the drain lines and
toundation.

CATEGORY: Ancililary 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 jdentified.

2. Equipment Reuse

No signiticant 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

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

WP#1757¢
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CATEGORY: Ancillary Facilities
FACILITY: 108 Laboratory -8-
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TABLE 4-2
COST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF A TYPICAL 108 LABORATORY

(Costs in $000)!

PROJECT TASKS FROJECT DURATION
Engineering/Planning/Supervision| 2 mo [4 mo ATG mo ] 8 mo
(includes characterization and e
closecut) , A 35 A
Site Preparaticn A g3 A
Demolition A 107 A
Site Restoration A 5 A

FY COST TOTAL 5234

TOTAL ESTIMATED COST: s234
TOTAL ESTIMATED COST FOR TWO: 5468

]Do11ars are FY35

CATEGORY: Ancillary Facilities
FACILITY: 108 Laboratory
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CATEGORY: Ancillary Facilities
FACILITY: 108 Laboratecry
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115 GAS RECIRCULATION BUILDINGS

This Long-Range Plan covers the 115 facilities identified below. The
pricrities shown apply only to these facilities. Overall priorities and
schedules are shown 'in Sections 4 and 7, Part 1.

EST DOE .
. BECOMMISSIONING ($ in K) FROJECT FUNDING DOE
PRIORITY* SFMP TEC DURATION DESIGNATICN WBS NO.
1. 115-F=*#* Yes = --- AR 4.7.2
2. 115-0/0R Yes 884 12 mo AR 4.7.10
3. 115-8/C No 339 11 mo " GE 1.1.4.1.4
4. 115-KE No 529 8 mo GE TBD
5. 115~KW No 539 8 mo GE T8D

*The 100-H Area 115 facility 1s part of the 105 reactor building and
will be decommissioned with that building.
**Decommissioning began in FY84. Estimated closeout September 1984.

Figure 4-3. 115-F Gas Recirculation Building.

CATEGORY: Anciliary Facilities
FACILITY: 115 Gas Recirculation Building
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A. Operating History

The recirculating gas system provicea the reactor moderators
" (graphite) with an inert cover gas mixture of helium-carbon
dicxide. The 105 KE/KW reactors used a helium-nitrogen mixture frcm
1961 to their shutdowns. The 115 buildings house the gas driers,
indection and circuiation equipment. At 100-H Area, the gas system
is in a wing of the 105-H reactor building. The 105-8/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). Noc recirculating gas facility is
currently in use, and the enirances 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 demclished; no costs are shown on this
Plan for decemmissioning the 115-F building.

B. Physical Descriptian

Tne 115 buildings include tunnels, seal pit annex and piping and
equipment adjoining the associated 105 facility. The tuildings
walis 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
turnel Tengths are presented in Table 4-3. An operating gallery
extznas dcwn the center of the buiiding, approximately 18 feet
wice. The gallery is flanked on either side by cells which centain
the gas processing eguipment shown in Figure 4-4 and listed in Table
4-3, No entry to the equipment cells can be macde from the gperating
gatiery; cell entry is from outside of the building via a
labyrinth. The eguipment cell walis and floors are constructed of
reinforced concrete and are approximately 3 feet thick. The service
section of the building is Tocated at a right angle to the operating
gailery, extends the full width of the building, and contains the
ventilation fan, air comorassor, office, locker room, etc.

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Building

I



UNI-2533

: TABLE 4-3
GAS RECIRCULATION BUILDING AND TUNMEL DIMENSIONS AND STATUS
Above Below Length Width  Tunnel

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

115-8 20 26 - 113 34 1,400 Intact

115-D 16 17 168 03 700 Intact
115-F 20 12 168 - a3 200 Process of

' - Decom.

115-KE - 20 20 113 34 100 Intact

113 24 160 Intact

115-KW ‘ 20 20

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

The 115 seal pit depictea in Figure 4-4 consist of a small personnel
entry structure above grade and a below-grade concrete structure.
Trhie walls and floors are constructec of reinforced concrete. The
roaf is constructed of either a wood frame or concrete deck with a
cemposition surface. The buildines are approximately 12 ff above
grade, 32 ft below grade, 37 ft in length and 34 ft in width. The
gés inlet line, pressure seal tank and gas return line vacuum seal
tank are contained within the seal pit facitity.

€. Current Physical and Radiciogical Cendition

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 roof
structures, and cracking of the brick walls. Of the 115
facilities, the 115-F facility is the most deterioratec, and
decommissioning began in FY84,

Ongoing maintenance and surveillance of the 115 gas
recircuiation facilities include security, radicicgical and
industrial safety inspections, and routine {(weekly, monthly, &nd
annual) maintenance inspections. (References 9 and 10).

CATEGCRY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Buiiding
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Silica Gel Heaters/ '
Beds Filters Coolers Coolers Condensers Blowers
Approx. .
Reactor Approx. Fitter Aporax. Approx. Approx. Approx.
System 115 Buildin No. Size Na L Area Na. Size No. Size . No. Size No. Size
TG0 B-=C Tiz-%: N ER 2T R ftx TS 3t x Tz OTit 5 7% 8 & ea
Concrete Block diam 6 ft 3 ft x diam diam 18C0 cfm
16,300 ft 7 ft 1.5 ft 6 ft 5 ft 2 ea
high long long 200 cfm
100 D-DR  112-D; 5 7 ft 2 6 Tt x 5 3 ft x 2 2 ft 5 2 ft 8 6 ea
Corcrete Block diam 6 ft 39t x diam diam 1800 cfm:
16,300 fte 7 ft 1.5 ft 6 ft 6 ft 2 es3
high leng leng 00 cim
100 F Pi2-F: 3 7 ft ? B ft x 3 3t ox 2 2 ft i 2 ft 5 1EC0 cfm
Corcrete Block diam 6 ft 3 ftox diam diam
16,300 fte 7t 1.5 ft 6 ft 6 ft
high tong long
100 H - 1 7t 2 6 ft x 3 37t x 2 'z ft 3 2z ft 5 1200 cfm
System in gas- diam 6 ft 3§t x diam diam
wing af 105-H} 7 ft 1.5 f¢ 6 ft 6 ft
nigh long iong
100-KE 11z KE: 2 57t 1 4 ft x 2 27t 0 -- 2 2 ft 3 4C00 <Tm
Cercrete diem 4 ft diam diam
5340 fté 4,5 ft 57 5 Tt
high high Teng
100-KW T1Z2-KW: 2 5 ft | 4 Tt x 2 2 rt 0 - 2 2 ft 3 4GC0 cfm
(crcrete diam - 4 ft diam : diam
s:100 fte 4.5 ft 5 fr 6 ft
high high long

UNI-2533

TABLE 4-4
REACTOR GAS RECIRCULATION SYSTEM COMPONENTS

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 tha orcer.cf 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 1i5-KE and KW building drier rooms
have the highest radiation levels, with direct readings on
condensers of abeout 50,000 cpm. 0Oirect dose rate readings of
the condensers within the 115-KE anc 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 prche.

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 30G cpm. The blower rooms are
similarly Tow 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 2C mR/hr on piping at 115-KW
building. Smearable contamination averages about 2000 c/m.

The major radicactive materiais within the gas recirculation
facilities are contained within the sitica 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 (o0-60, Cs-137, Sr-90, Cs-134, Eu-152,
fu-154 and Eu-155 are present.

D. Capital Equipment

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 gperational and
available for this work and any schedule changes will not require
obtaining additicnal equipment.

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recirculation Builaing
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"E. Research & Devalopment (R&D)

¥o R&D is anticipated for in-situ decommissioning of tne gas
recirculation buildings.

F. Waste Volume Projections

In-situ decommissioning of the 115 gas recirculation buildings will
require a minimum movement of contaminated waste. The
gecommissioning work will essentially produce nc 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. Faeility and Eguipment Reuse

1. Facility Reuse

No functicnel cost-effective reuse of any 115 gas recirculation
building has been identified.

2. Equipmeni Reuse

No significant cost recovery cpportunities through salvage, ang
reuse have been identified for any of the 115 gas recirculaticn
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

cecommissioning for a typical 115 building. Costs include labor,
special and normal ftooling ana eguipment, waste dispesal and

Tacility overheads required for the project work.

WP#1747F

CATEGORY: ‘Anc1]1ary Facilities
FACILITY: 115 Gas Recircutation Building
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E 4-5
-SITU DECOMMISSICNING

OF A TYPICAL

115 BUILDING

(Costs i

RSN

PROJECT TASKS

Engineering/Planning/Supervision
(includes characterization and
closzout)

w

ite Preparation

Demolition

Site Restoration

FY COST .TOTAL

n $000)!
PROJECT DURATION
3 mo ATB mo 19 md ] 12 mo
A 105 - A
A 35 A
A 198 A
A Fa| A
$700

TOTAL ESTIMATE

]D011ars are FY85

TOTAL ESTIMATED COST: $ 700
D COST FOR ALL FOUR: $2800

:‘4:1:‘“9J

s
M

1":2%»
i

CATEGORY: Ancillary Facilities
FACILITY: 115 Gas Recircuiation Building
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116 REACTOR EXHAUST STACKS
This Long-Range Plan covers the 116 stacks identified below. The
priorities shown apply only to these stacks. Overall priorities and
schedules are shown in Sections 4 and 7, Part 1.
EST DGE
DECOMMISSIONING {($ in k) PROJECT FUNDING DOE
PRIORITY SFMP TEC DURATION  DESIGMNATION  WBS NO.
1. 116-D Yes 289 1 mo AR T8D
Z. 116-DR Yes 282 1 mo AR , TBD
3, 1ie-B* No 289 1 mo - GE T8D
4, 116-KE No 239 i mo GE TED
5. 116-KW No 289 1 mo GE TED
*116-8 may remain if the 105-8 reactor building becomes a historical
museun.
A
i h
i }}_ A
P

Figure 4-5. 116-D Reactor Exhaust Stack.

CATEGORY: Ancillary Facilities
FACILITY: 116 Reactor Exhaust Stack
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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
from the stack. The 11€-DR reactor stack is currently in use by
Westinghouse, for the exhaust from the HEDL sodium/Tithium 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 Descriptiaon

The stacks are monolithic, reinforced concrete structures. The
physical dimensions for the stacks are given in Table 4-6. In
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
access to the interior 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 i
side to side, and is 11-1/2 ft thick. The bottom octagonal
foundation measures 27 ft sice to side, and is 6 ft thick.

TABLE 4-6
116 REACTOR STACK DIMENSIONS

Above Below Qutside
Stack Grade (ft) Grace (ft) Diameter (ft)
116-D 200 10 16
116-0R 200 10 16
116-KE 200* 16 16
T16-KH 200* 16 16
116-8B 200 15 16

*Stacks were decontaminatec and reduced from 300 ft in FY 1087.

N

CATEGORY: Ancillary Facilities =

FACILITY: 116 Reactor Exhaust Stack
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Exhaust air flowed thrcugh 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 ana industrial safety inspections, and routine
(weekly, monthly, and annual) mazintenance inspections. '

2. Radiological Condition

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

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

dpm/100 cm2, and averages about 20 dpm/100 cm2. Smearable
beta contamination ranges from 100 to 5,000 dpm/i00 cml.

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

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

E. Research and Development (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 decommissicning of the 1lo exhaust stacks will require a
minimum movement of contaminated waste, essentially producing no
Tow-level ragioactive waste requiring disposal elsewhere. However,
any waste that is determined to be inappropriate for in-situ
deccmmissioning -will be removed ana disposea cof in the 200 Area.

G. Facility and Equipment Reuse

1. Facility Reuse

No functional cost-erfective reuse of the }16 exhaust stacks has
been identified.

2. Equipment Reuse

No significant cost recovery oppertunities through saivage 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

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

WPE1764F

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

{Costs in $000)!

PROJECT TASKS YEAR OF WORK
Engineering/Planning/Supervision| ! wk 2w T3wk Jowk
{includes characterization and _
clgseout) A 43 A
Site Preparation A 66 A
Demolition | A 125 A
Site Restoration j’ji;“‘:

FY COST TOTAL $239

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

TDoﬂars are FY85

CATEGORY: Ancillary Facilities
FACILITY: 116 Reactor Exhaust Scack
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117 FILTER EXHAUST BUILDINGS

This Long-Range Plan covers the 117 filter buildings identified below.
The priorities shown apply only to these facilities. Overall priorities
and schedules are shown in Section 4 and 7, Part 1.

EST DOE

DECOMMISSIONING ($ in K)  PROJECT FUNDING DOE

PRIORITY SEMP TEC DURATION  DESIGNATION  WBS NO.
1. 117-D Yes 142 10 mos AR 4.7.10
2. 117-DR Yes 142 10 mos AR 4.7.10
3. 117-c* No 36 3 mos GE 1.1.4.1.4
4. 117-8 No 142 10 mos GE 1.1.4.1.4
5. 117-KE Nao 142 10 mos GE .- TBD
6. 117-Kh No 142 10 mos GE TBD

*Decenmissioning commenced FY 1984. Cost and duration shown are for
remaining waork.

e
M

Figure 4-6." 117-KW Exhaust Filter Building.

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building
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A. Operating History

The 117 exhaust filter buildings house the reactor building 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 charceal) 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. Tne entrances have been sealed to prevent contamination
spread and personnel entry.

- B. Physical Description o,

Each exhaust filter building contains two identical filter celis
(see Figure 4-7) separated by & 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 wails are
constructec of reinforced concrete. The buildings are about 5% Tt
Tong, 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 adjacent to the filter building. The ventilation ducts are
approximately 5 ft wide by 11-1/2 ft hign. The inlet and exhaust
tunnels have large turning vanes fo deflect air into or out of the
filter cells. Buiiding piping includes a minimum amgunt cf small-

diameter pipes for service water, compressed air, and instrument
lines. A small amount of elecirical 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 palyvinyl
(P1y-0On) to seal cracks and imperfections in the concrete.

~

CATEGORY: Ancillary Facitities
FACILITY: 117 Filter Exhaust Builcing
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EXHAUSTER SHIELDING BERM
FILTER CELL ACCESS

1
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CELL COVER e
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/

SPARE FILTEZR BANK

TURNING VANES

Figure 4-7. 117 Filter Building.

CATESORY: Ancillary Facilities
FACILITY: 117 Fiiter Exhaust Building
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C. Current Physical and Radiclogical Condition

1. Physical Condition

The building conditions are rated as fair for 117-D and C, and
gocd for 117-B, DR, KE and KW. Most of the exhaust filter
building quipment remains in place as instaliad. Only 137-0R is
being used by Westinghouse (HEDL)} fer 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, radiolcgical and industrial safety
inspections, and routine (weekly, monthly, and annual)
maintenance inspections.

2. Radiological Condition

The 117 Building filter cell cose rates range from less than
I 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 11/ buildings are on the order of 1 mR/hr up to a maximum
of 2.5 mR/hr (in tne inlet tunnel to 117-KW). Flocrs and walls
within the inlet tunnels to the 117 buildings are dusty, with
accumuiations up to 1/¥6-inch thick. Low-level smearable
contamination on floors, walls, and turning vanes average from
3,000 to 10,000 cpm.

As would be expecteq, contamination Tevels are lower in the
exhaust tunnels running from tne 177 building to the stacks.
Direct GM reaaings on qualitative sm2ars are generzlly a few
Aundred counts per minute, up te 2 maximum of 600 cpm.

D. Capital Equipment

There is no anticipated capital expengiture for in-sity
deccrmmissioning of the exhaust filter buildings. This assumes that
tns Dresent on-site equipment will te operational and available for
this work and any schedule changes will nat require obtaining
gacitional equipment. :

E. Reszarch and Development (R&D)

No <%0 1s anticipetea for in-situ decommissioning of the 117
buiidings.

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

In-situ decommissioning of the 117 buildings will require a minimum
movement of contaminated waste producing little 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. Faciltity Reuse

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

™~
.

Equipment Reuse

No significant cost racovery cpportunities through salvage and
reuse have been identified for any of the 117 filter buildings.
No significant amount of stainless steel is salvageables 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.

*The remaining filters may be the only material removed for disposal in
the 200 Area, in order to facilitate void reduction and eliminate &
costly and complex filter flattening process.

WPET765F

CATEGORY: Anciilary Facilities
FACILITY: 117 Filter Exhaust Building
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TABLE 4-8
COST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF A TYPICAL 117 BUILDING
(Costs in $000)}]

PROJECT TASKS PROJECT DURATION
Engineering/Planning/Supervision|3 mo l 6 mo |9 mo 112 mo
(includes characterization and | g 19 A
closeout)
Site Preparation A 70 A
Demolition A 26 A N
Site Restoration A g 4

FY COST TOTAL $ 124

TOTAL ESTIMATED COST: 3124
TOTAL ESTIMATED COST FOR ALL SIX: "3$746

]D01lars are FY85

CATEGORY: Ancillary Facilities
FACILITY: 117 Filter Exhaust Building

-30-



UNI-2533

119 EXHAUST AIR SAMPLING BUILDINGS

This Long-Range Plan covers the 119 sampling buildings identified
betow. The pricrities 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 BCE
PRIORITY SFMP TEC DUFATION  DESIGNATION  WES NO.
1. 118-DR Yes 4.5 1 mo AR T8D
2. 119-KE No a.5 1 mo GE T8D
3. 119-KW o 9.5 i mo GE TBD

Figure 4-8. 179-KW Exhaust Air Sampling Building.

CATEGORY: Ancillary Facilities
FACILITY: 119 Exhaust Air Sampling Building
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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 radiocactivity. The 119 buildings were constructed,
started up and operated with their associated reactors (sece
"Operating History" in the "“Reactor Buildings" section). All
remaining exhaust sample buildings, except for—the 119-DR, are
currently being maintained in a safe storage mode. The entrances
have been sealed or Tocked to prevent contamination spread and
personnel entry. The 119-DR exhaust sample building is currently
being used by Westinghouse for the HEDL sodium/Tithium burning
experiments.

Physical 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.

Current Physical and Radiclegical Condition

1. Physical Condition

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

The congoing maintenance and surveillance of the filter buildings
include security, radiological and industrial satety
inspecticns, and routine (weekly, monthly, and annual)
maintenance inspections. (References § and 10).

2. Radiolegical Condition

The contaminated surfaces that are readily accessible to
surveiliance 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 ficor level, and is not easily
dispersible. The buildings are essentially clean, with only
minor areas of contamination or potential contamination.

FACILITY: 119 Exhaust Air Sampling Building
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D. "LCapital Eqﬁipment

There is no anticinataed capital expenditure for in-situ
decommissioning of the 119 exhaust air sampling buildings. This
essumes that the present on-site equipment will be operational and
zvailable for this work and any schedule changes will not require
cobtaining additional equipment.

E. Research and Development (R&D)

Mo R&D is anticipated for in-situ decommissioning of the 119 exhaust
z2ir sampling buildings.

F. Wzste Volume Projecticns

Tn-situ decommissioning of the 119 exhaust air sample buildings will
require a minimum movement of contaminated waste, essentially
producing no lTow-level radicactive 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. Faciiity and Equipment Reuse

1

i. Facility Reuse

No-functional cost-effective reuse of the 117 exhaust air samplz
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. Project Work Elements and Costs

Table 4-9 breaks down the pstimated costs for the in-situ
cecommissioning for a typical 119 building. Cecsts include laboer,
special and normal tooling and equipment, waste disposal and
facility overheads required for the project werk.

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)]

PROJECT TASKS : PROJECT DURATIOH

Engineering/Planning/Supervision] 1 wk 2w 3wk Tow
(includes characterization and A 1.5 A
closeout) |

Site Preparation

Demolition

Site Restoration

FY COST TOTAL $ 10

TOTAL ESTIMATED cOST: $ 10
TOTAL .ESTIMATED COST FOR ALL _THREE: §$ 29

1Do]1ars are FY85

O
h:':]
i

3

I
i

CATEGORY: Ancillary Facilities
FACILITY: 119 Exhaust Air Sampling Building
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1706 REACTOR LOOP TESTING ‘FACILITIES

This Long-Range Plan covers the 1706 loop testing facilities identified
belov,. Overall priorities and schedules are shown in. Sections 4 ana 7,
Part 1.

EST DO
DECOMMISSIONING (3 in K)  PROJECT FUNDING
PRIGRITY SFMP TEC DURATION  DESIGNATION  WBS NO.
1. 1706-KE/KEL/ No 404 8 mo GE TBD

KEr#

*A11 tne 1/06-KE facilities are interconnected end will be
deccrmissioned together.

1706-KE

L

4

1

H

1
pi§
g
-
3

Figure 4-9. 1706-KE Reactor Loop Testing Facilities.

CATEGORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities
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A. Operating History

The 1706 buildings operated from 1955 tc 1971, with the 100-KE
reactor. The loop testing was conductec mainly on 1C0-K reactor
fuel material, although 100-N reactor fuel material was tested prior
toc that plant's startup. The UNC Chemical and Waste Treatment
Tecnnology group is currently using all three facilities to support
N Reactor Operations.

The three 1706 facilities have a common ent%ance, are interc¢onnected
by hallways and below-grade tunnels, and will be decommissicned
tegetner. The facilities' mejor functions are:

1706-KE Reactor Leoop 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 Taboratory's nheavily reinforced test
enclosures to conduct pressurization and corrosion testing. 1706-KE
has a contrcl room for remote equipment operation.

1700-KEL Coolant System Development Laboratory

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

1706-KER Reactor Loop Corrosion Testing Facility

The facility contains four shielaed cells below grace. 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 Tt from tne shielded cells.

B. Physical Descripticn

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

170¢-KE Reactor Loop Corrosion Testing Facility

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

CATEGCRY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities
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grade and below grade ére reinforced concrete. The walis exiend
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-xKE facility. The laboratory
floor space is approximately 2,700 ftZ. The majority of walls are
concrete block. The roof 15 a reinforced concrete, precast siab.
The foundation and floor ars 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 Selow grade, with the shielded
cells located at the lowest level (-27 foct).

The facility centains control reoom instrumentation, cabinets and
equipment, laboratory, piping, pumps, pressurized heat exchangers,
demineralizers, filters, chemical tanks, lab benches with hoods,
sinks, ducts, switchgear, énd 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 arsas in the
1706-KER facility are in use.

C. Current Physical and Radiological Concition

1. Physical Condition

The 1706 fecilities are in good condition; no major maintenance

repairs are required. The majority of the equipment remains in
place.

2. Radiological Condition

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 laboratory equipment and pipes and is not easily
dispersible.

CATEGORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities
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D. Capital Equipment

There is no anticipated capital expenditure for in-situ
decormissioning 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 eguipment. : .

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
reguire a minimum movement of contaminated waste, essentially
precducing ne low-level radicactive 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
or their current use.

2. Eauipment Reuse

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

H. Project Work Elements and Costs

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

facility overheads reguired for the project work.

WP#1767F

CATEGORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities
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TABLE 4-10
CCGST SCHEDULE FOR IN-SITU DECOMMISSIONING
OF THE 1706 FACILITIES

(Costs in $000)]

PROJECT TASKS YEAR OF WORK

Engineering/Planning/Supervision|2 MO lamo [em [8mo

(includes characterization and |a ' 60 A
closeout) ‘
; . A A
Site Preparation 160
£5 Demolition A e A

Site Restoraticn

FY COST TOTAL $ 400

TOTAL ESTIMATED COST: $ 400

]Dol1ars are FY8b

CATEGORY: Ancillary Facilities
FACILITY: 1706 Reactor Loop Testing Facilities

-30-



UNI-2533

APPENDIX A CONTENTS
100 AREA SITE MAPS

Area Map Paga
100-B/C A-2
100-D/DR A-3
100-F A-4
100-K - A-5
100-H A-6
100-8 Terminated Burial Sites ' A-7
100-D-DR Terminated Burial Sites A-8
100-F Terminated Burial Sites A-9
100-H Terminated Burial Sites A-12
100-K Perm Markers Burial Waste Sites A-11
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FACILITIES ADDRESSED IN THIS DOCUMENT

REACTORS

Description

UNE-2533

Operating

Approximate Size (ft) History

Facility
Arez  Number
B 105-8
105-C
0 *105-D
*105-0R
F *105-F
H *105-H
K 105-KE
105-KW

Reactor Building,
Reactor Block, ana
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, and
Fuel Storage Basin

Reactor Building,
Reactor Bleck, and
Fuel Storage Basin

Reactaor Building,
Reactor Block, and
Fuel Stcrage Basin

Reactor Building,
Reacter Block, and
Fuel Storage Basin

Reactor Building,
Reactor Block, anc
Fuel Storage Basin

Reacter Building,
Reactor 8lock, and
Fuel Storage Basin

42,500

65,000

42,500

42,500

42,500

62,000

60,000

60,000

ft2

ft2

fte

fte

ft2

£t

£t

1844-1968
1952—196I
1644-1967
]950-]964

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

Prcgram (AR funding designation).

designation.

B-1



EFFILLUENT. SYSTEMS

UNI-2533

Facility ~ Operating
Area MNumber Description Approximate Size {ft) History
B 107-8 Effluent Water Retention 230 x 467 x 20 1943-15¢68
Basin (concrete)
1204-82 Effluent Water Quifall 27 x 14 x 25 1943-1968
Structure
1604-B3 Effluent Water Outfall 27 x 14 x 25 1943-1968
Structure
C  107-C  Efrfluent Water Retention 330 dia x 18 ft high 1951-1969
Basin {open steel tanks)
)] *107-0  Effluent Water Retention 4p7 x 230 x 20 1943-1967
Basin (concrete)
*107-DR  Effiuent Water Retention 600 x 273 x 20 1947-1964
Basin (concrete)
*71904-0 Effluent Water Qutfall 27 x 14 x 25 1944-1967
Structure
*j904-0R Effluent Water Outfall 27 x 14 x 25 1947-1564
Structure
*1608-0 Pumping Station 34 x 36 x 34 1944-1¢867
_*1608-DR Pumping Station 36 x 34 x 34 1950-1264
F *107-F Effluent Water Retention 467 x 230 x 21 1944-1965
Basin
*31204~-F Effluent Water Outfall 27 x 14 x 25 1644-13965
Structure
*1808-F Pumping Station 36 x 34 x 34 1945-1965

*Facilities decommissioned under DCE Surplus Facilities Management

Program (AR funding designation).

Gther facilities are managed by UNC

Operations Division, with decommissioning funded under DOE GE funding
designation.
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UNI-2533

EFFLUENT SYSTEMS -~ contd.

Facility Operating.
Aree Number Description Approximate Size (ft) History
H *107-H Effluent Water Retention 600 x 273 x 20 1649-19585
Basin
*18904-H Effluent Water Outfall 27 x 14 x 25 19491565
Structure
*1608-H Pumping Station 35 x 34 x &4 1949-1965
K 107-KE Effluent Water Retenticn 1955-1971
Basin (3 steel tanks} 750 x 29
107-KW  Effluent Water Retention 250 x 29 1955-1971
Basin (3 steel tanks)
1904-K  Effluent Water Outfail 1955-1971
Structure 30 x 40 x 40
A1l N/A Effluent Water Piping
Areas System {average 1.75 14 miles, 58,000 cu ft

miles for each Area)

*Facilities decommissioned under DOE Surpius Facilities Management
Program (AR funding designaticn). Other facilities are managed by UNC
Operations Divisicen, with decemmissioning funded under DOE GE funding
designation.
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UNI-2533
LIQUID WASTE DISPOSAL FACILITIES
Facility Cperating
Area Number Descripticn 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-B-3 B Reactor Pluto Crib 10 x 10 x 10 1951-1952
116-8-4 Liquid Waste Crib 40 x 40 1944-1968
116-8-5 108-B Laboratory Pluto 10C x 50 1944-1968
Crib
1i6-B-6-1 111-B Crib #1 25 x 25 1944-1968
}116-B-6-2 111-B Crib #2 20 x 20 1944-1968
C 116-C-1 Liquid Waste Disposal 50 x 500 1946-13955
Trench
116-C-2 C Reactcr Plutp Crib 50 x 90 1951-1952
116-C-2-1 C Reactor Pluto Crib 50 x 50 1951-1952
116-C-2-2 € Reactor Pluto Crib 50 x 60 1651-1852
Sand Filter
D *1i6-D-1 D Reactor Stcrage Basin 150 x 40 1946-1555
“ Trench No. 1
*116-D-18 D Reactor Sterage Basin 150 x 40 1946-1855
Trench No. 2
*116-D-2 0 Reactor Pluto Crib 10' diam 1950-1952
*116-D-3 108-D Crib No. 1 10 diam 1944-1967

*Facilities decommissioned under DOE Surpius Facilities Management .
Program (AR funding designation). 0Other facilities are managed by UNC
Gperations Division, with decommissioning funded under DOE GE funding

designation.
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LIGUID WASTE DISPOSAL FACILITIES - contd.

UNI-2533

Facility Operating.
Area Number Description Approximate Size (ft) History
D *116-D~4 108-D Crib No., 2 3' diam 1944-1967
*116-DR-1 107-DR Liguid Waste Trench 300 x 150 1850-1964
*116-DR-2 107-DR Liquid Waste Trench 100 x 40 1950-1964
*716-0R-3 DR Reactor Storage Basin 60 x 40 1946-1955
Trench
*116-DR-4 DR Reactor Pluto Crin/ 30 x 30 1950-1952
117-DR Crib
F *116-F-1 Lewis Canal 1,500 x 100 1653
*116-F-2 Hazardous Waste Trench 550 x 200
*116-F-3 F Reactor Storage Basirn 160 x 40 1945-1965
Trench
*116-F-4 F Reactor Pluta Crib 30 x 30 1950-1952
*116-F-5 Ball Washer Crib 30 x 30 1645-1965
*116-F-& 1608-F Liquid Waste 300 x 100 1645-1965
Disposal Trench
_*116-F-7 117-F Trencn 15 x 15 1945-1565
*116-F-9 Leaching Trench 15 x 500 1945-1965
*116-F-10 Perf Decontamination 15 x 15 1845-1965

Seil Column

*Facilities decommissioned urder DOE Surplus Facilities Management

Program {AR funding designation).

Other facilities are managed by UNC

Operations Division, with decommissicning funded under DOE GE funding

des

ignation.
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UNI-2533

LIQUID WASTE DISPOSAL FACILITIES - contd.

Fecility 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 - 1549-1965

*116-H~3'H.Reactor Dummy 15 x 15 1949-1965
Decontaminaticn Drain

*116-H-4 H Reactor Pluto Crib 16 x 10 1650-1952

K f]G—K—l Liquid Waste Crib 400 x &00 1955-1971

1156-K-2 Liquid Waste Crio 4,000 x 45 1955-1971

116-KE-T 115-KE Crib 10 x 10 1655-1971

Tio-KE-2 1706-KER Crib 80 x 80 1955-1971

115-KW Crib 20 x 20 1955-1970

116-KW-1

*Facilities decommissioned uncer DCE Surplus Facilities Management
Program (AR funding designation).

Other facilities are managed by UNC
Operations Division, with decommissioning funded under DGE GE funding
designation.
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 S0LID WASTE DISPOSAL FACILITIES

UNI-2533

Facility Operating
Area Number Description Approximate Size {ft) History
B 118-B-1 B8 Reactor Solid Waste 1,000 x 321 1944-1973
Burial Ground
118-B-2 Construction Burial 60 x 30 1954-1956
Ground Ne. 1
118-E-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
118-6-5 Ball 3X Burial Ground 50 x 50 1953
1i8-B-6 108-B Splid Waste Burial 43 x 40 1950-1953
Ground
D *118-0-1 100-D Burial Ground No. 450 x 375 1944-1867
*118-0-2 10C-0 Burial Ground No. 2 1,000 x 360 1949-1970
*118-D-3 100-D Burial Grounc No. 3 1,000 x 250 1956-1973
*118-D-4 Construction Burial Ground 600 x 200 1953-1967
*118-0-5 Ball 3X Burial Ground 20 x 20 1654
*113-DR-1 DR Reactor Gas Loop 125 x 75 1963-1964
durial Ground :
C 118-C-1 C Reactor Burial Ground 510 x 400 1953-1959

*Facilities decommissioned under DOE Surplus Facilities Management

Program (AR funding designatien).

Other facilities are managed by UNC

Operations Division, with decommissioning fundea under DOE GE funding

designation.
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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 i
Ground No. 1

*118-F-3 Burial Ground No. 3; 175 x 50 l 1952
s Minor Construction R
Burial Ground No. 1

*118-F-4 115-F Pit 10 x 10 1949

*118-F-5 PNL Sawdust Repository : 500 x 150 1954-1975
*118-F~6 Solid Waste Burial Ground 400 x 200 1965-1973 |
H *118-H-1 100-H Bur%a] Ground No. 1 700 x 350 1949-1965 %§§
 *1}8-H~2 100-H Burial Ground 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 _ 1953-1865
*118-H-5 H Reactor Thimhlz Pit 30 x 2. 1953
K 118-K;i K Burial Ground 1,200 x 600 1955-1971
WP#1758F

*Faéi]itles decommissioned under DOE Surplus Facilities Management

Program (AR funding designation). Other facilities are managed by UNC o
Operations Division, with decommissioning funded under DOE GE funding &2
designation.
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UNI-2533

ANCILLARY FACILITIES

Program (AR funding designation).

Facility Operating
Area Number Descripticn Approximate Size (ft) History
B8  103-B  Fuel Element 53 x 26 x 14 1944-1968
Storage Building '
108-8 Mint Special 132 x 32 x 53
Processing Building
115-8/C Gas Recirculation Building 113 x 34 x 40
116-8 Reactor Exhaust Stack 1944-1968
117-8 Filter Exhaust BuiTBihg 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 188 x 98 x 32 1944-1967
N *116-D Reactor Exhaust Stack 20C ft high, 1644-1967
v 16 ft 0.D.
¥116-DR  Reactor Exhaust Stack 200 ft high, 155C-1964
16 ft G.D. (currently
in use
for HEDL
experi-
ments)
*1j7—D Filter Exhaust Building 59 x 39 x 35 1644-1967
*117-DR  Filter Exhaust Building 59 x 39 x 35 1950-1964
*119-DR  Exhaust Air 1950-1964
Sampling Building {currently
in use
for HEDL
experi-
ments)
*Facilities decommissioned under DOE Surplus Facilities Management = =~

Other facilities are managed by UNC

Gperations Division, with decommissioning funded under DOE GE funding - -

designation.

B-9



UNI-2533

ANCILLARY FAGILITIES - centd.

FaciIity Operating -
Area Number e Descr1pt1on __..<Approximate Size {(ft) History
F lmgalr i'AB1o1ogy Laboratory 200 % 100 x 50 19451965

M15-F. - Gas Recirculation 168 x 98 x 32 1945-1965
Building
K “115-KE Gas Recirculatior 113 x 34 x 40 1955-1970
116-KE  Reactor‘Exhaust Stack 200:Ft high, 1955-1871
e | ' 16 ft 0.0.
Ti6-KW  Reactor Exhaust Stack 200 ft high, 1985~1970
' 15 ft 0.0.

117-KE F%TtEr Exnaust Building = 89 x 39 x 35 ,7955;]97]

117-KW  Filter Exhaust Building 59 x 39 x 35 1955-1970

119-KE . Exhaust Air Sampling 1955-1971

Buiiding
119-KW  Exhaust Air Sampling 1655-1970
Building
1706-  Reactor Loop Testing ~ 9,000 Ft2 - 1955-1971
KE/KEL/KER ‘facili-
-ties are
currently
in use
by UNC

’*ﬁac111t1es decommissioned unaer DOE Surplus Facilities Management
Program (AR fund1ng des1gnat10n) Other facilities are managed by UNC
Operations Divisien, with decommissioning. funded under DOE GE funding
desrgnat10n
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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

L

High activity wastes (:»200 mR/hr or >10nCi/gq alpha)

Soil, all particle sizes

Burial ground wastes

Demolition wastes including steel retention basins
Steel pipe

l

1

Three packaging methods are specified as follows:

High activity wastes:

A1l high activity wastes will be packaged in single-use, shielded containers.
Containers are described in 3Section 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.qg.,
between 20 and 60 feet in Tength). 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 ends of the pipe, grouting the inside

of the pipe, and/or wrapping the outside of the pipe.

All other low activity wastes:

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

Secgndary 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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