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EXECUTIVE SUMMARY

The latest Monsanto Research Corporation (MRC) Program Plan for the
extensive decontamination and decommissioning (D&D) of the inactive Advanced
Nuclear Systems and Projects Division [ANSPD(NE)] (now under Nuclear Energy -
Office of Remedial Action and Waste Technology) and Office of Military
Applications (OMA) areas at Mound is presented in this document. These

inactive areas include:

* Portions of the Plutonium Processing (PP) Building -- both
ANSPD(NE) and OMA areas

« Portions of Research (R) Building -- both ANSPD(NE) and OMA areas

. All the Waste Transfer System (including Building 41) between
the PP and WD (Waste Disposal) Buildings —- ANSPD(NE) areas

. This current Plan updates the previous "Coordinated ANSPD(NE) and OMA

Decontamination and Decommisioning (D&D) Plan" revision issued July 1, 1985.

Included in this document are sections on objectives, descriptioms,
schedules, costs, controls, organization, responsibilities, uncertainties,
the individual projects, and current status. Specific sections on the
Plutonium Processing (PP) Building, and Research (R) Building, and the Waste
Transfer System (WTS) projects have been included to provide additional
details on schedule, costs, and contingency. A sophisticated project
scheduling program ("Projecf 2") was used to generate a more accurate cost
estimate and schedule which denotes the critical path. Appendix G has been
included to provide additional details on the proposed baseline compared to

the previous FY 1980 baseline.




This document will be used as the Engineering Plan for the D&D Operations
at Mound and will be revised annually to reflect changing status and

parameters.

PROGRAM PLAN SUMMARY

Mound ANSPD(NE) and OMA Areas are located at the Mound Site in Miamisburg,
Ohio. Mound is owned by the Department of Energy and operated by Monsanto
Research Corporation. The 303 acre site is located in the suburban Daytom,
Ohio, area. Land to north, east, and west of the site is residential housing
and agricultural to the south. Mound is operated for both civilian and defense

DOE programs.

Because of DOE's concern for the presence of large quantities of unencapsulated
plutonium=-238 in facilities that do not meet current plutonium facilities de-
sign criteria near a large metropolitan area, a directive was issued to remove

large quantities of unencapsulated plutonium—238 from Mound.

Advanced Nuclear Systems and Projects Division (ANSPD) had plutonium operations
at Mound in portions of the Plutonium Processing (PP) Building, the Research
(R) Building, and the Waste Transfer System (WTS). The plutonium-238 was
processed for use as heat sources in the NASA space program. Operations ceased
in FY 1977 and decommissioning operations were initiated in FY 1978 and are

expected to be completed in FY 1988.

The Office of Military Applications (OMA) also processed plutonium=-238 in the

Plutonium Processing (PP) and Research (R) Buildings utilizing common process-
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No significant (which requires removal) contamination (radioactive or

hazardous) exists under the buildings.

The removal of contaminated soil associated with previous leakage of
contamination from the underground piping of the Waste Transfer System
(WTS) assumes that contamination is limited to radioactive contamination
and no hazardous soil contamination is involved; removal pof radiocactive
contamination is limited to the vicinity of the underground piping and the
hillside between the Waste Disposal (WD) Building and Building 41; that
other radioactive contamination (on site and off site) associated with
previous leakages of the underground piping do not require removal, and
that current soil removal criteria remains unchanged. The current estimate
does not provide for pursuing contamination into the bedrock, nor in the
soil along the top of the bedrock for any distance. Identification of such

a need would require additional funds beyond those requested.

The‘general qualifications and assumptions apply concerning: the use of
existing transportation modes for the waste; the acceptability of waste
containers (form and size); the acceptability of packaging materials and
waste form within containers; the acceptability of existing radiation and
emission standards relative to the increased emphasis on "as low as

reasonably achievable" (ALARA); and the availability of burial sites.

No funding is required for specific NEPA compliance, as a site-wide

Environmental Impact Statement is applicable to this work.




lO'

Contingency is included at approximately 18.6% of the remaining costs.
Contingency for the Research (R) Building project is assumed to be adequate
at 15.0% based on historical decommissioning information. Contingency for
the Plutonium Processing (PP) Building project is assumed to be adequate

at 17.5% based on the complexity of future structural decontamination.
Contingency for the Waste Transfer System (WTS) project is assumed to be
adequate at 20.0% based on the uncertainties in predetermining the extent
of nonhomogeneous underground soil contamination. Current estimates of
remaining soil contamination (166,000 fr.3) are based on radiological
characterization data (128,000 ft.3) and a 30% expansion factor (38,000

ft.3) based on historical decommissioning information.

The TEC does not include maintenance and surveillance costs beyond the
project completion date of FY 1990 because it is anticipated that these

buildings will be utilized in other DOE programs.
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COURDINATED ANSPD(NE) AND OMA

DECONTAMINATION AND DECOMMISSIONING (D&D) PROGRAM PLAN

MONSANTO RESEARCH CORPORATION

MOUND

I. PROGRAM OBJECTIVES

This program involves the coordinated funding and extensive decontamina-
tion and decommissioning (D&D) of imactive radiocactively contaminated areas at

Mound (Figure 1) that were last operated by Advanced Nuclear Systems and

.Projects Division (ANSPD) and the Office of Military Applications (OMA). The

responsibility for the inactive ANSPD areas was assumed by the Office of
Nuclear Energy — Waste Management (NE) in FY198l.
These inactive laboratories and related support laboratories and areas
are:

ANSPD(NE) INACTIVE AREAS

. Plutonium Processing (PP) Building1 -- Laboratories Al, AZ, Bl, Ci. cZs
Cc3. C4, ElA, Fl (part), F2, F3, F4, 122, 177, and 178 (Figure 2) and associated
services located on the first (Figures 3, 4) and second floors of PP Building
(approximately 330 linear feet of gloveboxes).

. Researeh (R) Building -- Laboratories 120, 127, 130, 131, 143, and 147

andassociated services (Figure 5) - (approximately 320 linear feet of

gloveboxes).

TPP Building is also called Building 38
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d. Disposing of scrap and waste materials resulting from cleanup
activities.

e. Servicing of operating equipment. This will include frequent
operation of inline processing equipment to ensure its operability at all
times.

f. All major building support equipment will be kept operating. The
major building support equipment includes the house vacuum, corrosive vapor,
process chill water, and building ventilation systems. The emergency power
system will be maintained and checked to ensure operability at all times.

g. .Changing of all inert atmosphere boxes to an air supply to minimize
procurement costs of inert gases.

h. Changing of appropriate building exhaust filters for areas to be
placed in state-of-readiness.

This condition may be maintained for a period of time not to exceed three
years. By the end of this three-year period, this readiness condition will be
reevaluated for one of the following options:

1) Areas to be put back into operation.

2) Areas to be partially decontaminated (standby).

3) Areas to be extensively decontaminated.

4) Areas to be decommissioned.

2. Partial Decontamination (standby): A condition that will permit full

operation of a laboratory within a moderate period of time (within one year or
. less) after notification and with a reasonable expenditure of funds. The
average wipe levels in the high risk areas would be reduced to 220 dis/min per

100 cm?. Again, laboratory areas still exist because gloveboxes would be

I-14










Ultimate disposition of these areas depend on:

* Environmental, Safety, and Health Considerations
* Risks

* Benefics

* Costs

* Programmatic Needs

* Technical Feasibility

C. Description of Projects

The extensive decontamination and decommissioning of the inactive
ANSPD(NE)/OMA areas at Mound involves three separate facilities. These facili-
ties are: 1) portions of the Plutonium Processing (PP) Building (38); 2)
portions of the Research (R) Building; and 3) the Waste Transfer System (WIS),
including Building 41. The locations of these facilities are shown in Figure
10.

l. 8Site Description

Mound (formerly known as Mound Facility/Laboratory) was established in
1946 on a 728,000-m? (180-acre)! untillable portion of a farm which was adja-
cent to the City of Miamisburg, Ohio. Mound is oper&ted for the Department of
Energy (DOE) with the principal purposes being the manufacture of chemical
explosive detonators, explosive timers, explosive-actuated transducers,
explosive switches, and heat sources fLeled with plutonium—-2385; surveillance of
detonators and cables and of components containing radiocactive materials; sep—

aration, purification, and sale of stable (nonradioactive) isotopes of noble

gases, carbon, and several other elements of interest to the scientific

lan additional 123 acres of land adjacent to the southern site bouudafy was
purchased by DOE in 1982.
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community; recovery of tritium from wastes generated, and the peaceful
applications of atomic energy.

Most of the buildings house the administrative, manufacturing, develop-
ment, surveillance, and support activities. An area for the burning of small
amounts of high explosives is on the sourthern edge of the plant site. The
sewage treatment plant is located in the west central part of the site. As a
result of operations at Mound, some of the buildings -have been contaminated
with radioactive materials to an extent that they require decontamination
before they would be suitable for other types of operations.

Mound is located in the suburban Dayton area of Montgomery County, Ohio.
The plant is bordered by agricultural lands on the south. Land to the north,
east, and west of the plant site is residential housing.

2. Building Description

a. Plutonium Processing (PP) Building

The PP Building.(#38) is a two-floor (38,000 ftz) reinforced con-
crete block building built in 1967. Radiochemical (primarily plutonium-238)
processing operationé began in 1968. These operations included process develop-
ment, process engineering, production operatioms, encapsulation, scrap recy-
cling, material transfer, waste handling, measurement, and analyticgl activi-
ties primarily for the production of ANSPD heat sources (SNAP, RITE, PACEMAKER,
PIONEER, TRANSIT, VIKING, MULTIHUNDRED WATT). Similar operations werellater
performed for the production of OMA heat sources (MILLIWATT GENERATOR) begin-

ning in the mid seventies.
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l. Funding Responsibilicies

Funding responsibilities were determined based on the last user!

concept of primary processing and common support areas:

a.

Primary Processing Areas: Primary processing areas are labora-

tories that were dedicated to a particular DOE program agency.

ANSPD areas:

OMA areas:

b.

PP-Al, A2, Bl, Cl, Cl, C3, C4, ElA, Fl (part), F2, F3, F4,
15, 122, 177, and 178

R-120, 127, 130, 131, 143, and 147

WIS = all areas

PP-B2, B3, D1, D2, El, E2, and 11!

B=-1359

Common Support Areas: Common support areas in PP Builaing contain

common support systems that have been used to support ANSPD and OMA processing

programs and that continue to support the D&D of the dedicated inmactive

ANSPD(NE) and

OMA gloveboxes and laboratories. These systems include:
Glovebox Waste Processing
Waste Packaging
Material Transfer
Ventilation Systems

Process Systems

These systems include: 187 linear ft of gloveboxes in PP-A3, B4,

D3, E3, 13, 14, 16, 52, and 130 laboratories; 930 linear ft of overhead con-

veyor; major pieces of equipment (fans, pumgé, motors, tanks, evaporators,

l10riginal user of most of the PP and R Building laboratories was ANSPD
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scrubbers, etc.); miles of piping; and the entire first floor of PP Building
along with the major laboratory areas on the second floor. A more detailed
description of these common support areas is given in Appendix B.
Responsibility for the D&D of these common support areas rested
primarily (70% of total cost) with OMA as last primary user of these systeas.
Note that the D&D of most of the dedicated ANSPD(NE) and OMA processing
gloveboxes had to be accomplished prior to D&D of the common support systems.

2. Coordinated NE/OMA Funding

The D&D schedule is based on coordinated NE/OMA funding to provide the
most efficient effort by following a logical sequence of D&D steps in areas of
joint ownership rather than performing each program's D&D steps separately and
in different time frames. The advantages of this.coordinated plan are:

* Lower radiological risk to personnel by reducing the number of high
potential D&D jobs or duplication of jobs

* Lower cost because of elimination of duplication of work effort
and schedule extension

* Minimized recontamination of cleaned areas by completing an entire
area rather than part of an area

*» Balanced resources required by avoiding fluctuations

* Retention of experienced plutonium=-238 decommissioning personnel
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. Time required to complete D&D minimized by following a logical
D&D sequence.
o Shifts of funding responsibilities prevented.

3. Other Schedule Considerations

The D&D Plan is coordinated with the current DOE programmatic require-
ments in PP and R Buildings to provide minimum conflict with these ongoing
programs. Changes in these other programmatic sched;les and req;irements may
result in corresponding changes in the D&D project schedule and requirements.

The operations required in the D&D activities were weighted according
to the potential radiological risk involved in the operation. To minimize the
potential for a release of radioactive contamination, the D&D Project Schedule
limits the number of higher potential risk operations being performed simulta-
neously in different areas of the PP Building to no more than two. Because of
the type of construction of the R Building, only one higher potential risk
operation will be performed at any given time.

The removal of the underground waste transfer system requires proper
weather conditions. Although this activity is normally scheduled for May
through October of each year, work will be performed during any favorable
weather. Also, since these are outside activities, very stringent
radiological controls are established to protect the environment and
personnel.

The ?ork force ;p a given area is sized to provide optimum efficiency
and safety for the operation being performed. The work force size will be

limited by type of operation and physical limitations with the area.

1-27




Traffic control and material movements required by this D&D effort are
coordinated with, and meet the requirements of, the Nuclear Materials Safe-
guards Program.

The timing of certain intermediate activities in the current D&D
Project Schedule may change as the SM Building Decommissioning (DP) Project
continues. These changes may be required to properly coordinate higher
potential contamination release activities between the two projects to mimize
the overall site potential release risk. However, this should not affect the
final completion date of either project.

This D&D Project Schedule is developed with an objective to maintain
an even or descending level funding requirement for the project duration;
however,.the effects of rising costs could impact this objective in future
years. The schedule also provide; for the effect of reduced ANSPD(NE) funding
in FY1980, FY1981, and FY1982 and for OMA's supplemental funding in FY198l.

E. Cost of Projects

Resource requirements for the decontamination and decommissioning of
the inactive ANSPD(NE) and OMA areas at Mound are given in Table 1 (on next
page) by fiscal "year and by individual project in their respective sections.

A comparison is made below to previous estimates with an explanation of

variances:
Proposed
FY88 Budget FY89 Budget

Submission Costs Submission 'Costs Total Change

($ in millions) ($ in millions) ($ in millions)
ANSPD(NE) 36.5 44 .3 7.8
OMA 32.7 37.9 Sed
TOTAL 69.2 82.2 13.0




TABLE 1
DECONTAMINATION AND DECOMMISSIONING ANSPD (NE) & OMA INACTIVE AREAS
MOUND

BUDGET OBLIGATIONS (BO)

PROGRAM PLAN RESOURCE REQUIREMENTS* BY FISCAL YEAR

1978 1979 1980 1981 1982 1983 1984 1985 1986 19867 1988 1989 1990  TUTALS

PP,R WTS

NE(ANSPD)

Dollars (x1000) 3000 3000 15002 17003 30004 3820 4240 4190 4350 4360 3387 3529 4177 44,253
Direct Personnell 13 44 18 18 37 40 34 Y 38 33 25 25 25 412

PP & R (OMA)

Dollars (x1000) -— 170 2170 39853 3000 3327 39672 3904% 3930 4222 . 4555 4646 0 37,876
Direct Personnell _— 2 34 57 3% 39 39 38 35 33 33 33 0 381
TOTALS

Dollars (x1000) 3000 3170 3670 5685 6000 7147 8207 BOY4  B280 BSB2 7942 8175 4177 82,129
Direct Personnel!l 33 46 52 75 75 79 17 76 73 b6 58 54 25 793

*FY1989 and beyond in FY1989 dollars

lpirect Personnel Includes Nuclear Operations, Engjneering, and Health Physics Personnel.

2Most NE areas in standby during reduced FY1980 funding year.

Joma gsupplemented NE standby funding level (§1,70UK) by $1,000K (and 19MY) of the $3,985K to malotain the
intent of the "Coordinated NE/OMA D&D Plan" in PP Building for FY1981.

dpunding reduced ($300K) from $3,300K.

Stncludes removal of thorium contaminated soil on SM/PP Building hillside at §10IK.

Oineludes maintenance and surveillance of SW Cave areas at §$130K.




The $7.8M increase in the ANSPU(NE) costs is because of increased
scope on the PP Building project at $1.8M (increased contamination and
difficulty of structural decontamination of support areas om the first floor)
and for increased scope on the WIS project at $6.0M (increased contamination
soil volumes and burial costs). These increases are compared to the previously

approved baseline that was set in FY 1980. Details of the increase are:

FY 1980 Current :
Cost Estimate Cost Estimate Increase

PP Building Project $17,243 $19,000 §1,757
R Building Project $ 9,230 $ 9,205 g CLo)
WIS Project $ 9,992 $16,048 $6,056

Total $36,465 $44,253 $7,788

The $5.2M increase in the OMA costs is also because of increased scope
on the PP Building project (increased contamination and difficulcy of
structural decontamination of support areas on the first floor). This increase
is compared to the previously approved baseline that was set in FY 1980.

Detail of the increase is:

FY 1980 Current
Cost Estimate Cost Estimate Increase
PP Building Projectl 532,689 $37,876 $5,187

NOTE: See Appendix G for additional details on cost increases for
NE and OMA compared to the FY 1980 baseline.

IIncludes one laboratory in R Building (R-1598)
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F. Other Mound Projects

Several other D&D projects have been identified for Mound that are or
will be funded in current and future years and are summarized in Table II (page
I-32). These projects are:

SM Building Decommissioning - Complete demolition of the Special

Metallurgical Building (23,000 ft2). The radiochemical processing building has
been partially D&D'd (FY1968-1972) and requires complete demolition including
an auxiliary building, stack, underground tanks, and removal of contaminated
soil and leach field.

R 149 - D&D of surplus laboratory within the Research Building.

HECPAF Construction - Radiological survey (core sampling) and removal

of contaminated soil during construction of the High Explosives Component
Production and Assembly Facility (HECPAF) - capital project.

SW Building D&D (Partial) — D&D of several surplus gloveboxes and

equipment within the Semi-Works (SW) Building (Sw-8, 12, 13, 150, 152, 219,
240).

WD Building D&D (Partial) - D&D of surplus contaminated equipment -

within the Waste Disposal Building (WD-5, 9, 10, 13, 14, 15, 110) and

contaminated soil.
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TABLE 11

OTHER DECONTAMINATION AND DECOMMISSIONING PROJECTS AT MOUND

Areas

SM Building Decommissioning

R.149 D&D

SW Building (Partial) D&D
WD Bullding (Partial) D&D
SD Building Decommissioning
HECPAF Construction

SW Cave Area D&D

Building 21 Decommissioning

Other Underground Lines to WD

Sicte Soil Areas

BUDGET OBLIGATIONS (BO)

Funding
Agency

Dp

DP

OMA
OMA

Dp

NE

DP
TBD**

TBD**

Eattmated*
Cost (S)

46 .41

2.6M

2.1R
13,54

Not available

Not available

Duration

FY1983-1996
FY1985-1988
FY1986-1992
FY1988-1992
FY1988-1990
FY1988-1993
FY1989-1990
FY1991-1997
Not Budgeted

Not Budgeted

* FY 1988 and beyond in FY 1988 dollars (to be updated to FY 1989 dollars in February, 1947)

% To be determined.




SD Building Decommissioning - Complete demolition of the old Sanitary

Disposal Building and associated underground tanks and contaminated soil.

SW Cave Area - D&D of surplus gloveboxes, equipment and laboratories

within the Semi-Works (SW) Building (Cave, 128-130, 132-138).

Building 21 Decommissioning - Complete demolition of the thorium

storage building and removal of contaminated soil.

Other Underground Lines — D&D of future surplus underground low-level

liquid waste transfer lines from R/SW/H Buildings to WD Buiilding

Site Soil Areas - Stabilization or removal of contaminated soil areas

identified by the Site Survey Project.













Special enclosures were required to protect the personnel and enviroament

during this phase of work.

2. Safety and Health Physics: An overriding consideration of the

decontamination and decommissioning plan is the prevention of undue risks in
the areas of Environmental Protection, Personnel Safety and Health (ESH) and
implementation of the "as low as reasonably achievable" (ALARA) philosophy in
these areas.
The prevention of undue risks and the promulgation of the

"ALARA" philosophy is being achieved by special emphasis in the areas of:

* Planning

* Managment Involvement and Commitment

* Organization (Responsibility and Authority)

* Communications

* Quality Program

* Training

* Procedures

* Controls/Audits

* Follow-up/Corrective Action

L Safgty Analysis

* ALARA Program

# Experiénce

* Consultants

* Manpower Planning

« Special Protective Equipment and Techniques
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a. Planning: Mound has effectively decontaminated and decommissioned
four other major facilities since 1949. Many minor areas have also been decon~
taminated and decommissioned. See Appendix C for the reports "A Summary Review
of Mound's Experience in D&D of Radioactive Facilities 1949-1973", "Mound's
Decommissioning Experience, Tooling, and Techniques”, "The Use of Urethane Foam
in the Decontamination and Decommissioning of Nuclear Facilities" and "Tools
for Decontamination and Decommissioning of Nuclear Facilities" for more
details.

The previous and current experience with D&D projects provided
valuable input into the planning of this project. Other valuable sources of

input were:

MRC D&D experienced personnel

DOE and Contractor experienced D&D personnel

Published D&D reports

*» MRC's experience with plutonium=238 and other isotopes

Various D&D alternatives were formulated and evaluated on a basis
of:

* Environmental, Safety, and Health Considerations

* Risks

* Benefits

* Costs

* Programmatic Needs

* Technical Feasibility
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These alternatives were described in Section I.B. Plans are
. flexible and are modified as D&D parameters change. Some examples of the
planning efforts being performed are:
* Coordinated D&D Program Plan
* Long Range and Short Range Engineering Plans

. Use of Computer Scheduling Programs such as "Qwik-Net" and
"Project 2"

* Ten Year Plan for D&D for Mound
« Budget Plan

« Yearly Plan and Quarterly Update
« Quarterly DOE/DAO D&D Meeting

« Monthly Director D&D Meetings

« Weekly D&D Planning Meetings

« Weekly Coordination Meetings

« Daily Planning Documents
(Radioactive Control Area Maintenance Permit)

« Pre-Job Conferences
« Special Planning Meetings

b. Management Involvement and Commitment: MRC management involvement

and commitment started at the Mound Director level (see Section IV). Some
examples of this management involvement and commitment are:

« D&D Project included in the MRC Mound Director's
published Emphasis Areas

. D&D Project as one of the major emphasis areas of
The Safety Department

. D&D area inspection quarterly by Directors

« Monthly Department Directors' meetings to review
D&D status

« Weekly D&D Project Management meetings

E
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Daily contact with D&D activities by D&D Project
Management

c. Organization: A special interdepartment D&D Management Team was

formed to coordinate efforts of the three departments directly involved

(Nuclear Operations, Engineering and Administracive Services). See Section IV

for more details.

d. Communications: Efforts are made to ensure that communications on

D&D are effective. Some examples of special communications techniques used

are:

Special bulletin boards in D&D areas
D&D logo

Special meetings for D&D personnel
Periodic D&D bulletins to personnel
Management Team approach to D&D
Pre-Job Conferences

Various special reports on D&D

e. Quality Program: In the areas of Environment, Safety and Health

quality programs were formalized to ensure independent assessment of the

quality of the

plan of D&D activities and conformance to the plan. Significant

aspects of this quality program include:

Procedures
Documentation
Audits
Controls
Training

Follow-up/Corrective Action
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{. Follow-up/Corrective Action: Deviations from the D&D Plan are

closely monitored by the various levels of involved management through Cthe
required status reports and planning weetings, and by personal observations.
Significant deviations are investigated, corrective action is taken and
follow-up is made to ensure conformation.

j. Safety Analysis: Safety analyses are performed on unusual situ-

ations that could potentially cause an environmental, safety or health problem.
Some examples of the safety analyses performed are:
* Pre-Job Conferences
« Loss Prevention and Environmental Control (LP&EC) Reviews
(on concepts, designs, construction, modifications, and
processes)
+ Managerial Analytical Reviews
= Hazard Analysis Reviews
*« MORT and Fault Tree Analyses
« Readiness Reviews
These reviews take into consideration such areas as:
* Safety
* Industrial Hygiene
. Radiation Protection
* Criticalicy
* Waste Management
*» Environmental Protection

* Fire Protection

* Security
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k. ALARA: Emphasis on maintaining radioactive and nonradioactive
exposures and effluents "as low as reasonably achievable" (ALARA) started in
the early 1970s. As a result of this emphasis, exposures and effluents have
significantly been reduced since 1970.

Special emphasis has been placed on ALARA as it applies to the D&D
Project through several approaches:

. A major emphasis area of Mound's Executive
Safety Committee

. Special D&D loge
« Periodic Management ALARA Review
. Special ALARA Orientations for D&D Personnel

1. Experience: Mound personnel, in addition to handling radioactive
material safely for more than 35 years, have been decontaminating and
decommissioning facilities and laboratories since 1949. The organization of
the D&D planning is utilizing these experienced personnel where.possible. In
addition, contact is being maintained with other DOE and contractor persomnel
experienced in D&D.

m. Consultants: Mound has sought and will continue to actively seek
the advice of other non-Mound personnel on D&D and related efforts through
publications, telephone conversations, Mound visits, and visits to other
contractors and equipment manufacturers to help ensure that the D&D plan is as

effective as possible and uses "state-of-the-art" techniques and equipment.
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. n, Manpower Planning: Because of the large manpower requirement
of the D&D project, several considerations were evaluated in planning manpower

disciplines, levels and timing. Some of these considerations are:
« Use of experienced personnel

« Qualification of new persomnel

* Effective management and control of work group sizes
* Analysis of work schedule

* Advantages/disadvantages of shift work and overtime
versus risk control.

o+ Special Protective Equipment and Techniques: Some examples

of special protective equipment and techniques used on the D&D project are:

* Respiratory Protection Fitting (Aersol Test Chamber)
and Orientation

* Respiratory Protection:

field tested (smoke checked) full-face mask

self-contained supplied air full-face mask

supplied-air full-face mask

supplied—air plastic bubble suit
* Protective Clothing:

- radiation area control clothing (smocks, two-piece
uniforms, coveralls)

- two-piece plastic or paper suits and bubble suits
- shoecovers
- various glove combinations

- headcovers
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Safety Equipment

safety glasses and shoes

- hard hats

= bump hats

- portable fire extinguishers
- gspecialized gloves

- hearing protection

- face shields

- ground fault interrupters

Monitoring Equipment

industrial hygiene monitors

selective Pu-238 laboratory and stack monitors

alpha monitors (ousite and offsite) including
portable Fidler detectors

- gamma and neutron TLD dosimeters and monitors
Monitoring Techniques
- air, water, soil samples (building, onsite and offsite)

- personnel and area dosimeters

personnel bioassay samples (nosewipes, urine, blood,
sputum, fecal, and whole body counting)

alpha wipe, alpha direct, gamma and neutron measurements
Protective Equipment

- portable ventilated enclosures (tents, airlocks) with
HEPA filtered exhaust for additiomal containment

- portable HEPA filtered exhausters with variable air
flow rates

Special Techniques
- use of contamination control techniques when separating

service lines and gloveboxes (enclosures, fixtures,
special ctools)
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c. Incineration: Combustible waste was incinerated in the glovebox

line in the PP Building D3 Laboratory (for internal glovebox TRU waste) or at
the Waste Disposal (WD) Building (for non-TRU waste).

4. Waste Volumes: Wastes are generated in most of the activities in

the D&D Program. These wastes are varied in composition and consist of
cleaning solutions, rags, tools, piping, tanks, gloveboxes, concrete, soil,
ete. Table III (next page) summarizes the estimated total waste volumes
involved in this Program. The current status of D&D waste and scrap residues

measured to date versus the target is given below in grams:

PP Building R Building Total
FY77 15 56 71
FY78 167 0 167
FY79 335 66 401
FY80 198 54 252
FY81 635 4 639
FY82 201 9 210
FY83 27 1 28
FY84 5 1 o
FY85 7 L 3
FY86 0 o 1
Total 1590 193 1783
Target 2870 420 3290
Percent of Target 55% 46% 54%

5. Packaging: All radioactive wastes are packed in accordance
with either current DOT and DOE criteria for burial of low level waste at the
Nevada Test Site (NVO-185), or Idaho storage criteria (ID0-10074), and WIPP-WAC
criteria for final disposal of TRU waste. There are basically two types of
packages utilized for waste materials, a 55-gallon steel drum and élywood or
metal boxes. The specifications for these containers vary dependent upon the
level of activity to be confined within the two broad categories of TRU and

non-TRU (LSA)waste.
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TABLE 111

ESTIMATED WASTE VOLUMES
(Thousands of cubic feet)

Fiscal Year 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 Total
ANSPD(NE) LSA 8 8 3 11 11 13 44 55 72 49 26 39 17 416
OMA LSA - = 8 10 10 7 11 17 14 12 23 12 U 128
TOTAL LSA 8 8 11 21 21 20 55 12 90 61 49 51 11 544
ANSPD(NE) TRU 2 4 1 9 9 3 2 2 1 b 1 U 0 45
OMA TRU - = 6 9 9 4 Kl 1 1 | 1 0 0 36
Total TRU 2 4 7 18 18 9 9 3 2 7 2 U 0 8l

LSA = Low Specific

Activity or Non-TRU































In order to facilitate the packaging of large pieces of equipment,
R-159 was stripped of all equipment and gloveboxes in FY1981 and the north
end (R159A) is now being used as a temporary waste staging area for D&D

operations.

3. Waste Transfer System: A portable fumehood is used to enclose the

work area during the dismantling and blanking of the underground waste lines.
It is 8 ft long by 2 ft wide and 3 ft high to cover sections of the waste
lines and provide a work space. The fumehood is provided with HEPA filtered
exhaust.

Prior to the excavation of the waste lines, silt retention basins
are constructed as needed to control and/or minimize erosion problems. Also,
a personnel decontamination (safety shower trailer) facility and a portable
changeroom (trailer) have been procured and are in place.

The D&D of Building 41 required the construction of a temporary
structure around it to provide protection to the environment. A description
of this structure is as follows: it is a 49 x %9 x 17 ft pole barn type
structure above ground with reinforced plastic inmer and outer walls. It
includes lights, portable exhausts, controlled ventilation, HEPA filters, and
alpha monitors.

4. Tools: The tools required for the project fall into four major

categories: size reduction, such as nibblers and saws; material handling,

such as hoists, cranes, dollies, tractors, and buggies; foam generators, and

concrete and soil removal equipment. Some tools have a limited life and

require frequent replacement of essential parts or in toto.
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A partial list of the tools that have been purchased to date is
. shown as follows:

* power Nibblers

* Manual Nibblers

* Replacement Cutters for Nibblers

* punches and Dies for Nibblers

* Fixed Boom Floor Crane

* Hoists from One-Half Ton to Five Ton Capacity

* Cable-Mini-Mules

* Power Riveters

* Electric Drills

* Foamers

* pneumatic Tools

* Gantries
. . * pallet Trucks

* Electric Pavement Breakers

* Fork Lifts

* Concrete Scabblers

* Tow Tractor

* Come-Alongs

* Sawsalls

* Roto Hammer

* gstraddle Stacker

* Rol-A-Lift

* Hi-Jacker

* Floor Tile Remover
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* Sandblaster

* Air Compressor

* Foamers - "Froth-Pak"

* Vacuum Cleaner — Absolute Filtered
* Spray Paint Equipment - Airless

* Machinery Dollies

* Lever Dollies

* Scaffolding

* Cut-Off Saws

* Concrete Removal Tools

C. Decommissioning and Decontamination Operations: A description of the

operations was prepared in the form of flow diagrams for all work to be per~
formed. For simplicity, only the major operations are shown.

Since the D&D of gloveboxes (Glovebox Removal Phase) in both PP and
R Buildings are similar, one typical flow sheet was prepared (Figuré 14).
However, separate PP and R Building (Figures 15, 16) flow sheets were
prepared for the Structural Decontamination Phase since the building designs
are different.

Since the Waste Transfer System (underground lines and Building 41)
involves complete demolition, a separate flow sheet was prepared (Figure 17).

D. Quality Assurance Program: The Quality Control organization within

Mound's Administrative Services Department is directly involved in the D&D
Program. The role of the Quality Control function is that of independent
assessment

1) to ensure the adequacy of D&D plans; 2) to ensure by audit that D&D act~-
ivities as implemented are consistent with the activities as planned; 3) to

ensure that necessary changes in D&D work in progress have been approved as
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required; and 4) to report to management in a timely manner. The objective
of the QC effort is to preclude the occurrence of any uncontrolled change in
D&D plans or activities that could have an impact on either safety or the
environment.

There are a number of procedural checks indicated on the Work Flow
Diagrams. These are designed to indicate when decontamination has reached
the acceptable level, or provide information regarding the alternative to be
followed.

These inspections and approvals are described as follows:

l. Samples of the acid rinse of process equipment were analyzed to

determine whether the solutions were to be reprocessed or

shipped out as waste.

2. In-line gamma scan provided accountability information.

3. Portable gamma scan of LSA material serves as a safeguards
check.

4, Gamma scan of final TRU waste package provides accountébility
information and approval for shipment to Idaho. Any over limit
package will be reprocessed.

In addition, radiological surveys of remaining contamination will be

periodically verified by an outside organization using accepted methodology.
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« DOE 5700.6B, "Quality Assurance"
« DOE 5820.2 '"Radioactive Waste Management"
* DOE 6430, "General Design Criteria Manual"

B. Code of Federal Regulations: Applicable sections of the following

primary Code of Federal Regulations were also factored into the D&D Plan:

* Title 10 = Energy (NRC)

» Title 29 Labor (OSHA)

* Ticle 40 Protection of Environment (EPA)
» Title 49 - Tramsportation (DOT)

C. Other Criteria: Applicable sections of other primary criteria were

also factored into the D&D Plan:
* ANSI Standards
« ASTM Standards

* NCRP Reports and Recommendations

ICRP Reports and Recommendations

WIPP, Idaho and Nevada Test Site Disposal Criteria

BNWL-2086 "A Guide to Good Practices at Plutonium Facilities"

D. Mound Policies and Procedures: Applicable sections of primary

Mound policy and procedures were also factored into the D&D Plan:
* Policy-Procedure Manual
« MD-10019, "Nuclear Radiation Safety"
« MD-10038, "Nuclear Criticality Precautions"
« MD-10050, "R Building Health Physics Precautions"
* MD-10075, "PP Criticality Precautions" |
* Mound Health and Safety Guide

* Mound Employee Guide to Respiratory Protection
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* EPS 10300 "Health Physics Nuclear Emergency Plan"

* Plus other operational procedures

In addition, specific operational procedures on D&D operations are
prepared for unusual operations.

E. Specific Decontamination and Decommissioning Criteria: After several

D&D alternatives were evaluated, the "Extensive Decontamination" mode was
chosen as the best D&D approach (see Section I.B. on "Disposition" for more
details).

Extensive decontamination includes the removal of gloveboxes and
contaminated services and an intensive decontamination of the facility. Since
complete decontamination would require removal of the entire structure, the
facility will be left "tainted"; i.e., small amounts of residual contamination
would remain. This residual contamination will be sealed, and the facility
would remain under control and negative pressure to protect personnel and
environment.

The final exposed average contamination levels in the facility after
this decontamination and sealing will be:

Wipe- < 20 dis/min/100 cm?
Direct- < 1500 dis/min/100 cm?
External Radiation- S 1 mr/hr at surface.

Contamina:;d soil will be removed to an acceptable level. A level of
100 pCi/g is the goal of remedial action of near surface (first 12 inches)

soil. A lower limit of 25 pCi/g is the goal for ALARA evaluations.
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PLUTONIUM 238/239 CONTAMINATED SOIL CLEANUP OPERATIONAL GUIDELINES
FOR CONDITIONAL RELEASE

MOUND'S DECONTAMINATION AND DECOMMISSIONING (D&D) PROGRAM

Below are the operational guidelines to be used in evaluating whether
plutonium=-238/239 contaminated soil whithin the Mound restricted fence line
requires additional remedial action. The objective of remedial action on
soil is to primarily eliminate potential exposure health hazards from highly

contaminated soil (TRU or 100nCi/g).

A secondary goal is to reduce contamination levels to "as low as reasonably

achievable" (ALARA) levels based on a cost versus benefit analysis.

Based on an evaluation of regulatory guidance, work done at other DOE sites,
field measurements and analysis capabilities, and a site specific pathways
analysis a level of 100 pCi/g has been chosen as a goal of D&D remedial

action of near surface (first 12 inches) soil.

However, this goal (and action levels for soil deeper than 12 inches) is
dependent on several factors and exemptions will be granted by the D&D
Management Team and Environmental section based on an evaluation of several

parameters:

Availability for migration, resuspension, or disturbance

- ‘Cost versus benefit of additional remedial action

e Risk to personnel and the environment for further remedial action
- Potential for recontamination by other operations

- Physical location, level, extent and depth of contamination
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PLUTONIUM 238/239 CONTAMINATED SOIL CLEANUP OPERATIONAL GUIDELINES
FOR CONDITIONAL RELEASE
BASIS OF 100 PCI/G GOAL
In May, 1981 W. P. Davis, Mound's D&D Project Leader for the WIS project
recommended to MRC's Environmental and Waste Management supervision a goal of

100 pCi/g be used for D&D soil remedial action projects for conditional

release of soil. This recommendation was accepted.

This goal of 100 pCi/g was chosen based on both the Project Leader's previous
11 years and the Project Health Physicist's (J. M. Garner) 33 years
experience with remedial action of contaminated soil on site and with contact

with other DOE sites.

The level of 100 pCi/g was chosen as the most optimum (cost/benefic) level
for remedial action of the restricted (from public access) Mound site

contaminated soil areas for conditional release.

A level an order of magnitude higher (1000 pCi/g) was considered to be
unacceptable because it would unnecessarily leave high levels of surface soil
contamination and restrict many Mound areas from potential conditional reuse.
A level an order of magnitude lower (10 pCi/g) was considered unnecessarily
restrictive and costly. Although this level could be considered

unrestricted*, the Mound site is still a restricted site with continuing

radiocactive operations.
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The level of 100 pCi/g was chosen as the most optimum level for remedial
action for several reasons:

= Approaches unrestricted release levels¥*

- Minimizes potential future remedial action

= Minimizes impact to Mound site operations

- Field detection capabilities at this level existed within DOE

s Consistent with DOE's ALARA philosophy

In 1982 Mound developed a soil screening facility to measure plutonium
238/239 levels down to 25 pCi/g with reasonable accuracy with an
approximately 30 minutes turn around on samples from the field. This level

of 25 pCi/g was then chosen as the lower limit for ALARA evaluations.

In 1984 Mound performed a very conservative pathways analysis (see attached
memo) based on NUREG 0707 "A Methodology for Calculating Residual Radiation
Levels Following Decommissioning", October, 1980, program which was modified
to correct errors in the original program (see attached modified NUREG 0707
program). The very conservative dose estimate at 100 pCi/g yielded
approximately 1250 mrem/year if the employee w;s involved in digging,
construction, and moving uniformly contaminated soil 2000 hours per year

without any respiratory protection.

*In 1981 DOE had no one definite unrestricted release level for plutonium.
A range of 1 pCi/g (State of Colorado) to 100 pCi/g (Healy, J. W., "An
Examination of the Pathways from Soil to Man for Plutonium', LA=-6741-MS,
1977, Los Alamos Scientific Laboratory, Los Alamos, NM) was being
considered as unrestricted at that time. '
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PLUTONIUM 238/239 CONTAMINATED SOIL CLEANUP OPERATIONAL GUIDELINES
. FOR ALARA EVALUATIONS

MOUND'S DECONTAMINATION AND DECOMMISSIONING (D&D) PROGRAM

Below are the operational guidelines to be used in evaluating whether
plutonium-238/239 contaminated soil within the Mound restricted fence line
requires additional remedial action. The objective of ALARA (as low as
reasonably achievable) remedial action is to reduce soil contamination levels

to as low as reasonably achievable based on a cost versus benefit analysis.

A level of 100 pCi/g is the goal of remedial action of near surface (first 12

} inches) soil. A lower limit of 25 pCi/g is the goal of ALARA evaluations.

‘ The following are the cost versus benefit parameters to be evaluated:
| = Availability for migration, resuspension, or disturbance
. - Cost versus benefit of additional remedial action
- Risk to personnel and the environment for further remedial action
s Potential for recontamination by other operations

| = Physical location, level, extent and depth of contamination

AVAILABILITY FOR MIGRATION, RESUSPENSION, OR DISTURBANCE:
Consider the availability for migration (rain, ground water, aquifer),

resuspension (wind), or disturbance (future excavation, comstruction).

. I11-9







WIS D&D SOIL EXEMPTION (>100 pCi/g)
OPERATIONAL GUIDELINES

Below are the operational guidelines to be used in evaluating whether
plutonium—-238/239 contaminated soil within the Mound restricted fence line
can be left if greater than 100 pCi/g.
= When the project engineer and project health physics supervisor

determine it is not cost beneficial to continue soil removal to reduce

remaining soil contamination lower than 100 pCi/g he requests an

exemption review by the D&D Program Management Team.

~ The D&D Program Management Team (Program Manager - Nuclear Operatioms;
Supervisor - Engineering; Supervisor (2nd Level) - Health Physics)

reviews the recommendation and basis.

- The Environmental Supervisor then reviews the recommendation and grants

a temporary field approval to exempt.

- The location of the contaminated area is measured and located omn site

drawing by the project engineer and final records are maintained by the

Environmental Section.
- The contaminated area is then sealed with a minimum four-inch layer of

Bentonite'clay. A second layer of Bentonite clay may also be installed

within two to three feet of the original surface.
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The exemption is communicated within 30 days to the following

organizations:

0 Directors of MRC Nuclear Operations, Engineering, and Administrative
Services (Environmental and Health Physics)

o DOE/DAO D&D Program Engineer

o DOE/SFMP and AL (via monthly report)

Before completion of the D&D project:
0 Each exemption area will be independently radiologically verified by
a non Mound contractor (currently Battelle Columbus Laboratories)

and their report issued to DOE/DAO, AL, RL.

o Final radiological levels are noted on the Master Mound Site
Contaminated Areas map which is included in "The Mound Site
Development and Facilities Utilization Master Plan"
MLM-ML-85-44-0002 and is updated at least annually and issued to

DOE.
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WTS D&D SOIL EXEMPTIONS (>100 pCi/g)

EXEMPTION 1 - October 30, 1985:

Area | (see attached map) was excavated (15 ft wide by 15 £t long) to a depth
of approximately 7 feet to remove the two underground lines and their
cleanouts. The cleanouts had previously leaked (being on the pressure side
of the Building 41 pumps) and the soil was contaminated under the lines.
Excavation continued in one foot increments and the soil was rechecked.
Excavation was halted at the 11 feet depth level and an exemption to abandon
further excavations was granted. The bottom of the excavation was sealed
with a four inch layer of Bentonite clay and refilled/compacted with clean
£i11 from offsite. A second layer of Bentonite was placed approximately

three feet from the top of the excavation.

Discussion of Exemption:

Area | is located adjacent (see attached map) to the Waste Disposal (WD)
Building. The WD Building receives and processes low level radioactive
liquid contaminated waste from other radioactive buildings on site. There is
a potential (although low) for Area l to become recontaminated (up to 10
nCi/g) from future operations. Also eventual removal of the WD Building when
it becomes surplus would remove ény remaining contamination. The current D&D
excavation has removed soil contamination to less than 10 nCi/g. DOE/DAO,

AL, RL representatives were notified of the decision.

The excavation beginnning at the 8 feet depth level was in bedrock and,
because of the hillside on the north side and structures surrounding the Area
1, had vertical sides. It was felt that any remaining contamination was
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primarily falling off the vertical sides (that couldn't be reasonably
excavated because of surrounding structures and the hillside above the
excavation). Any further excavation would have required extensive shoring

and replacement and relocation of plant services.

Soil contamination was reduced from approximately 100 nCi/g to less than 5
nCi/g. Note that final contamination levels were on soil only after rocks

(approximately 90% of sample) were removed.

Upper side walls all samples < 0.1 nCi/g
Lower side walls all samples < 1.0 nCi/g
Bottom 5 samples < 1.0 nCi/g

1 sample 3.0 nCi/g
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WTS D&D SOIL EXEMPTIONS (>100 pCi/g)

EXEMPTION 2 - November 27, 1985:

Area 2 was immediately adjacent to Area l (see attached map). Area Z was
excavated (15 ft wide by 30 ft long) to a depth of approximately 7 feet to
remove the two underground lines and their cleanouts. The cleanouts had also
previously leaked (being on the pressure side of the Building 41 pumps) and
the soil was contamined under the lines. Excavation continued in one foot
increments and the soil was rechecked. Excavation was halted at the 12 feect
depth level and an exemption to abandon further excavations was granted. The
bottom of the excavation was sealed with a four inch layer of Bentonite clay
and refilled/compacted with clean fill from offsite. A second layer of

Bentonite was placed approximately three feet from the top of the excavation.

Discussion of Exemption:

Area 2 is located adjacent (see attached map) to the Waste Disposal (WD)
Building. The WD Building receives and processes low level radioactive
liquid contaminated waste from other radioactive buildings on site. There is
a potentiél (although low) for Area 2 to become recontaminated (up to 10
nCi/g) from future operations. Also eventual removal of the WD Building when
it becomes surplus would remove any remaining contamination. The current D&D
excavation has removed soil contamination to less than 10 nCi/g. DOE/DAO,

AL, RL representatives were notified of the decision.

The excavation beginning at the 8 feet depth level was in bedrock and because
of structures surrounding the Area 2, had vertical sides. It was felt that
any remaining contamination was primarily falling off the vertical sides °
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(that couldn't be reasonably excavated because of surrounding structures and
the ‘hillside above the excavation). Any further excavation would have

require extensive shoring and replacement and relocation of plant services.
Soil contamination was reduced from approximately 100 nCi/g to less than 1
nCi/g. Note that final contamination levels were on soil only after rocks

(approximately 90% of sample) were removed.

Excavation all samples < 0.6 nCi/g
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IV. ORGANIZATION AND RESPONSIBILITIES

A. Organization Chart of D&D Project Management Team - Alcthough the

responsibility for the D&D program lies with the Engineering Department, a
project of this magnitude requires the coordinated efforts of two Mound
Departments. A D&D Project Management Team consisting of representatives from
the Engineering Department and the Administrative Services Department has been
established to guide the efforts of all organizations involved. The
administrative reporting organization is shown in Figure 18. The numbers on
tﬂe organization charts are for references purposes only. The charts have been
coded to identify a brief narrative description for the organizational units
more involved in the D&D effort. This narrative has been incorporated in a
later portion of this section.

The D&D Project Management Team is responsible for the overall D&D plan,
resource requirement planning, development of budget requirements, schedule
target dates, short and long range work plans, coordination of activities,
control of schedules and costs, and reporting.

The matrix organizational concept is used in the management of the D&D
project, i.e., the Decontamination and Decommissioning Project Management Team
utilizes the resources of the functional organization at Mound. Figure 19

shows the functional relationships between the Project Management Team and
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9, Waste Disposal: Chemical treatment of all waste water solutions to

remove transuranic materials to comply with DOE, EPA, MRC, and ALARA philosophy
and goals for waste water effluent.

10. Facilities D&D: Performs the Operations Department function of

thoroughly cleaning gloveboxes, manipulator cells, equipment, and process
piping prior to removal.

l1. Cost and Reporting: Prepares the Project Cost and Schedule Summary

Report and prepares the phasing data for estimated expenditures for the D&D
Program.

12. Security: Provides consulting services and audit functions for com-
pliance with all DOE security requirements.

13. Distribution: Provides for the audit of the movement of all

incoming/outgoing materials, supplies, and equipment. Also provides storage
facilities and onsite transport of incoming/outgoing materials, supplies, and
equipment and furnishes special handling equipment as required to accomplish
the onsite transport.

14, Purchasing: Provides for.the procurement of all equipment (capital
or expens;), supplies, and material required to support the entire D&D Program.

15. PP Building Survey: Provides the required Health Physics support to

monitor for external, airborne, and wipable radioactive contamination to
maintain levels within ALARA guidelines. Provides special monitoring services
in support of D&D generated work efforts an& maintenancé. Maintains advisory
capacity for feasibility for proposed operations and work efforts. Also
includes survey responsibility of the Waste Transfer System.

16. R-Building Survey: Same as #15, PP Building Survey, for R Building.
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32, 33. Building Managers (PP & R): Provide information on program sched-

ules, building shutdowns, maintenance requirements, or any other building
function that may impact the D&D schedule.

34, R Building Decontamination: Same as #22, PP Building

Decontamination, for R Building.

B. MRC Organization - The Mound Management organization, as applicable

to the Decontamination and Decommissioning Project, is shown in Figures-18-25.

This section®relates to the Mound organizational structure the func-—
tions directly involved in or supportive of the D&D activities as described in
Section IV A. This will permit a better understanding of the complex nature of
the D&D Project and, at the same time, define the interrelationships among the
various organizational units at Mound involved in the D&D functions.

C. MRC/DAO/ALjHeadquarters - The interfaces between MRC, DOE/DAO and

DOE/AL are shown in Figure 26.
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V. LOGIC DIAGRAMS

The following logic diagrams show the planned work breakdown structure of
work to be performed by major categories.

The first diagram (Figure 27) shows the totai ANSPD(NE) and OMA projects
through completion (FY1990). The second and third diagrams (Figures 28, 29)
give a more detailed breakdown of the work for ANSPD(NE), and the fourth
diagram (Figure 30) shows a detailed breakdown of the OMA project.

The site plan and floor plans for PP and R Buildiués and the Waste Trans-
fer System (WTS) are included in Section I (pages 2-7) to assist in following
the logic diagrams.

For simplicity, the activities and other items are indicated by abbrevi-
ations. These abbreviations are defined as follows:

A. Definitions and Floor Planms

GBR - Glovebox Removal Phase includes: a) cleaning of the glovebox, equip-
ment, and lines; b) removal of laboratory and internal glovebox equipment, serv-
ices, and piping; and c) minimal foaming, removal, and waste packaging of the
gloveboxes themselves.

SD - Structural Decontamination Phase includes: a) the removal of piping
and services penetrating the laboratory; b) decontamination of the walls,
floor, and ceiling; and c) isolation of any remaining contamination and in-
stallation of minimal surveillance services for filnered'vencilacion and radio-
logical monitoring.

RPR - Removal and Partial Replacement includes: removal of contaminated
services and common support systems (see Appendix B for further details) and
minimal replacement where required to support ongoing surveillance services and

operations.




Building Preparations - Required to handle the waste generated by the

projects. This includes modifications to PP and R Buildings' exit airlocks and
docks, and new waste handling, sealing, measuring, and storage facilities.
Clean - Cleaning includes: cleaning and partial decontaminacion and de-

comissioning for reuse by ongoing operatioms.
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H. Resource Availability - A degree of uncertainty also exists on the

timely availability of trained manpower and equipment. Any significant delay
would impact the schedule and costs.

I. Hazardous Material - The estimate assumes that there are no significant

quantities of hazardous material or contaminated soil.

J. Completion Date — The completion date of the projects assumes required

resources for utilization of the projects' contingency would be available when

required so as to not impact the completion date.
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B. Schedule Control - Applicability of the schedules shown in

Section V are periodically reviewed and are updated at least annually.
Detailed work schedules are also developed for the next year, the curreant jyear,
and the following quarter, and are the tools used for detailed work planning.
Planning meetings are conducted weekly to discuss current status, potential
problem areas, and future work activities.

Progress and deviations from the scheduled activities are reviewed monthly
with Mound Management and quarterlylwith DOE/DAO Management and included in the
monthly reports to NE/OMA DOE Field Offices.

C. Change Control Board - A Change Control Board is utilized to control:

the use of contingency, schedule changes, and minor scope changes. Any changes
are reported in the monthly progress report to DOE. Significant impacts to

cost, schedule, scope or contingency are immediately reported to DOE.
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VIII. PROGRESS REPORTS

The progress of the Decontamination and Decomamissioning Project is
reported to MRC-Mound Management and to DOE through formal written and verbal
reports on a routine basis.

A weekly report, depicting the significant events and activities, is
issued to MRC-Mound Management.

The D&D Project progress, costs and milestone status are reported monthly
to Mound and DOE Management using the Uniform Contractor Reporting System (UCRS)
format.

A D&D Project Status Review Meeting is held monthly with Mound Management
and quarterly with DOE/DAO Management to discuss accomplishments, costs and
problems.

Mound and DOE Management also tour the D&D Project areas on a periodic

basis for visual check and personal knowledge of the project progress.
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PLUTONIUM PROCESSING (PP) BUILDING
DECONTAMINATION AND DECOMISSIONING (D&D)

CURRENT STATUS

IX. PROJECT STATUS DETAILS

This project currently involves the coordinated funding and extensive
decontamination and ﬁecomnissioning (D&D) of inactive radioactively
contaminated areas in the Plufonium Processing (PP) Building (Building 38) at
Mound that were last operated by the Advanced Nuclear Systems and Projects
Division (ANSPD) and the Office of Military Applications (OMA). The responsi-
bility for the inactive ANSPD areas was assumed by the Office of Nuclear Energy
- Waste Management (NE) in FY 1981. Since the decontamination and decommis-
sioning of the individual NE or OMA areas had been completed in prior years,
remaining funding responsibility for the D&D of the common NE/OMA support areas
is 30 X NE and OMA is 70 % (as agreed to in the NE/OMA Memorandum of

Understanding - see Appendix F for details).

Extensive decontamination and decommissioning involves:

Cleaning and removal of equipment and services from the inside of the

surplys contaminated gloveboxes.

Removal of the gloveboxes and associated equipment.

Removal of surplus contaminated or highly contaminated (with minimal

replacement) services and building equipment.
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Decontamination or removal of contaminated surfaces (wall, ceiling,
and floor) to "as low as reasonably achievable" (ALARA) levels with

independent radiological verification of major surface areas.

Sealing of any residual contamination that might remain in cracks and

crevices and isolation of the area to prevent recontamination from

ongoing operations.

Installation of minimal building services (air sampling, Eire
protection, lighting, and ventilation) and final ipdependent
radiological verification of major surface areas.

Release of area for reuse and issue final report.

The goals of extensive decontamination to ALARA levels are:

Reduce wipable contamination levels to = 20 dis/min/100 cm2 after

sealing (normally achievable before sealing).

Reduce fixed contamination levels to < 1500 dis/min/100 cm2 after

sealing (normally achievable before sealing).

Reduce external radiation surface levels:.to < 1 mr/hr (normally

achievable before sealing).

IX-2




A. SCHEDULE

. The remaining activities as of the start of FY 1987 are primarily:

Finishing remaining structural decontamination activites om the
second floor of the building during the fiscal year. This will
permit release of the remaining open areas for potential reuse by

other DOE programs.

Continuing contaminated building service removal and structural
decontamination on the first floor of the building. These activities
(and the project) will be completed and the final report issued by

the end of FY 1989.

. The following schedules show the remaining major activities of the
pro ject.
B. COSTS

The cost through FY 1986 and remaining estimated costs through FY 1989 are
shown on the following table. An overall contingency of 17.5 % is used on
remaining costs for unknown and unexpected costs. Potential specific project
uncertainties (see Section VI. for general program uncertainties) that could be

beyond the scope of contingency to cover and would then affect total schedule

and cost are:

s




2,3

FY 1989 in FY 1989 dollars

Most NE areas in standby during reduced funding year in FY 1980.

DECONTAMINATION AND DECOMMISSIONING BUDGET OBLIGATIONS (BO)
BY FISCAL YEARS (dollars in thousands¥*)
PLUTONIUM PROCESSING (PP) BUILDING PROJECT
FOR INACTIVE ANSPD/NE AND OMA AREAS

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 TOTAL

ANSPD/NE
> 1 2 ,

Cost 2200 2150 1100 1200 1800 1820 1790 1340 1137 1134 1287 1377 18335
Contingency
Remaining -- -- - - - - - - - 199 225 241 665
Total
Cost 2200 2150 1100 1200 1800 1820 1790 1340 1137 1333 1512 1618 19000
OMA
_ 3
Cost - 170 2170 3186 2561 3242 3866 3774 3930 3436 3858 4131 34324
Contingency
Remaining -~ -- -- - -- -— -- -- -— 786 697 515 1998
Total — —— — — —
Cost - 170 2170 3186 2561 3242 3866 3774 3930 4222 4555 4646 36322
NE/OMA
Cost 2200 2320 3270 4386 4361 5062 5656 5114 5067 4570 5145 5508 52659
Contingency
Remaining =-- - - - - - - -- - 985 922 756 2663
Total
Cost 2200 2320 3270 4386 4361 5062 5656 5114 5067 5555 6067 6264 55322

OMA supplemented NE standby funding level ($1200K) by $670K of the
$3186K to maintain the intent of the coordinated D&D plan in PP

Building in FY 1981.
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Future discovery of significant soil contamination (radioactive or
hazardous) that requires removal from under or around the building from
undetected or unknown underground drain line leakage or local spills. The
potential of this is assumed to be low based on the surface sampling around PP
and core samples taken in a much older facility (Research Building).
Additional radiological characterization data will be taken in FY 1987 to

better quantify this potential.

Future discovery of significant contamination of structural members that
would require replacement rather than sealing. The known areas of significant
structural contamination are scheduled to be decontaminated in FY 1987 and this
potential will be known after this activity. The potential for major
replacement is assumed to be low, but it may impact total schedule and cost if

encountered.

The completion date of the project assumes that required resources and
work areas are available as scheduled and also available for utilization of
continggucy (as naededf so as to not impact the completion date of the project
and incur additional cost as a result. The potential for the required
resources not to be available is considered to.be moderate. The potential for

the work areas not being available is considered low.

C. WASTE VOLUMES

The actual waste volumes (which are sent offsite for disposal - LSA to NTS
and TRU to INEL) through FY 1986 and the estimated waste volumes through FY
1989 are shown on the following table.

1X-4




ESTIMATED WASTE VOLUMES

(thousands of cubic feet)

FISCAL YEAR 78 79 80 81 82 83 84 85 86 87 88 89 Total
ANSPD/NE LSA G el ety g L T8N ST g 5 73
OMA LSA e S TN 7L TN IZRGESEY T 1R 22
TOTAL PP LSA Bh. 607101)S S12, 8104019 2426 177 33 KL 195
ANSPD/NE YA GO SR ELE. AR Ty Y LA e 25
OMA TRU = e G TR G CERE Y ST s 33
TOTAL PP TRU TR TN TN Tl Y . e i i 58
lFunding reduced to near standby level.

2Funding

D.

reduction offset by supplemental OMA funding.

PERCENT COMPLETE

The estimated percent completion of the project is based on such factors

as physical completion, manpower used, waste generated, degree of complexity,

and professional evaluation. The estimated percent completion by fiscal year

is:

END OF

FISCAL YEAR

ANSPD/NE

OMA

1Funding reduced to near standby level.

78

79

17

80

201

14

PERCENT COMPLETE

81

292

25

82

38

35

(%)

83

48

45

84

57

56

85

66

66

2Funding reduction offset by supplemental OMA funding.
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86

75

75

87

83

83

88

92

92

89

100

100
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RESEARCH (R) BUILDING
DECONTAMINATION AND DECOMISSIONING (D&D)

CURRENT STATUS

IX. PROJECT STATUS DETAILS

This project currently involves the extensive decontamination- and
decommissioning (D&D) of inactive radioactively contaminated areas in the
Research (R) Building at Mound that were last operated by the Aﬁvanced Nuclear
Systems and Projects Division (ANSPD) and the Office of Military Applicatioms
(OMA). The responsibility for the inactive ANSPD areas was assumed by the
0ffice of Nuclear Energy - Waste Management (NE) in FY 198l. Since the
decontamination and decommissioning of the single OMA area had been completed
in prior years, remaining funding responsibility for the D&D of the R-120
laboratory is NE and responsibility of the common NE/DP (Defense Programs -
Office of Defense Waste and Transportation Management) support areas (R-3,

R-159A, and Building 68) is 85 % NE and DP is 15 % beginning in FY 1987.
Extensive decontamination and decommissioning involves:

Cleaning and removal of equipment and services from the inside of the

surplus contaminated gloveboxes.
Removal of the gloveboxes and associated equipment.

Removal of surplus contaminated or highly contaminated (with minimal

replacement) services and building equipment.




Decontamination or removal of contaminated surfaces (wall, ceiling,
and floor) to "as low as reasonably achievable" (ALARA) levels with

independent radiological verification of major surface areas.

Sealing of any residual contamination that might remain in cracks and
crevices and isolation of the area to prevent recontamination from

ongoing operations.

Installation of minimal building services (air sampling, fire
protection, lighting, and ventilation) and final independent

radiological verification of major surface areas.

Release of area for reusing and issue final report.
’

The goals of extensive decontamination to ALARA levels are:

Reduce wipable contamination levels to < 20 dis/min/100 cm2 after

sealing (normally achievable before sealing).

Reduce fixed contamination levels to = 1500 dis/min/100 cm2 after

sealing (normally achievable before sealing).

Reduce external radiation surface levels to = 1 mr/hr (normally

achievable before sealing).




A. SCHEDULE

The remaining activities as of the start of FY 1987 are primarily:

Finishing remaining structural decontamination activites oan the
second floor of the building during the fiscal year. This will
permit release of the remaining open areas for potential reuse by

‘other DOE programs.

Continuing structural decontamination activities in the remaining
support areas. These activities (and the project) will be completed

by the end of FY 1988 and the final report issued in FY 1989.

The following schedules show the remaining major activities of the

project.

B. COSTS

ThHe cost through FY 1986 and remaining estimated costs through FY 1988 are
shown on the following table. An overall contingency of 15 X is used on
raqaining costs for unknown and unexpected costs. Potential specific project
uncertainties (see Section VI. for general program uncertainties) that could be
beyond the scope of contingency to cover and would then affect total schedule

and cost are:

X-3




DECONTAMINATION AND DECOMMISSIONING BUDGET OBLIGATIONS (BO)
. BY FISCAL YEARS (dollars in thousands)
RESEARCH (R) BUILDING PROJECT
FOR INACTIVE ANSPD/NE AND OMA AREAS

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTAL

ANSPD/NE
Cost 700 750 300 350 900 1000 1100 1100 972 874 894 8940

Contingency
Remaining -- -- - -- - - -- -- -- 131 1134 265

Total -
Cost 700 750 300 350 900 1000 1100 1100 972 1005 1028 9205

OMA

_— 3

Cost - == == 799 439 85 == == == == == 1323

Contingency

. Remaining -- -- -- - - -- - - -- - - -

Total
Cost - - - 799 439 85 == - - - - 1323

NE/OMA

Cost 700 750 300 1149 1339 1085 1100 1100 972 874 894 10263

Contingency
Remaining -- - -- -- -- -- - - - - 131 134 265

Total
Cost 700 750 300 1149 1339 1085 1100 1100 972 1005 1028 10528

1
Most NE areas in standby during reduced funding year in FY 1980.
293
OMA supplemented NE standby funding level ($350K) by $330K of the
$799K to maintain the intent of the coordinated D&D plan in PP
Building in FY 1981.
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Future discovery of significant soil contamination (radioactive or
hazardous) that requires removal from under or around the building from
undetected or unknown underground drain line leakage or local spills. The
potential of this is assumed to be low based on the core samples taken in other
laboratories within the Research Building. Additional radiological
characterization data will be taken in FY 1987 to better quantify this

potential.

Future discovery of significant contamination of structural members cthat
would require replacement rather than sealing. The potential for ma jor
replacement is assumed to be low, but it may impact total schedule and cost if

encountered.

The completion date of the project assumes that required resources and
work areas are available as scheduled and also available for utilization of
contingency (as needed) so as to not impact the completion date of the project
and incur additionhal cost as a result. The potential for the required
resources not to be available is considered to be moderate. The potential for

the work areas not being available is considered low.

C. WASTE VOLUMES
The actual waste volumes (which are sent offsite for disposal = LSA to NTS
and TRU to INEL) through FY 1986 and the estimated waste volumes through FY

1988 are shown on the following table.




ESTIMATED WASTE VOLUMES

(thousands of cubic feet)

FISCAL YEAR 78 79 80 81 82 83 B84 85 86 87 88 Total
ANSPD/NE LSA N TS ATHS. B0 Y. &4 ] 49
OMA LSA B o A SRR | w e, e et -
TOTAL PP LSA S -6 T 5 anl0n9 & 1 55
ANSPD/NE T (RS U L At R e 9
OMA TRU a e D M ke s fuey R4 3
TOTAL PP TRU W R = e g 8O o IR 12

lFunding reduced to near standby level.
2Funding reduction offset by supplemental OMA funding.

D. PERCENT COMPLETE

The estimated percent completion of the project is based on such factors
as physical completion, manpower used, waste generated, degree of complexity,

and professional evaluation. The estimated percent completion by fiscal year

is:
PERCENT COMPLETE
(%)
END OF 78 79 80 81 82 83 8 8 8 8 88
FISCAL YEAR T R s e e Tk e
ANSPD/NE 5 15 18l 282 39 49 S9 70 80 91 100
OMA At TSP 3 A0 1000 - e e s 5

lFunding reduced to near standby level.
ZFundlng reduction offset by supplemental OMA funding.
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‘ASTE TRANSFER SYSTEM (WTS)
DECONTAMINATION AND DECOMISSIONING (D&D)

CURRENT STATUS

XI. PROJECT STATUS DETAILS

This project involves the extensive decontamination of the inactive
radiocactively contaminated Waste Transfer System (WTS) piping including its
pumping station (Building 41) and removal of associated contaminated soil at
Mound that was last operated by the Advanced Nuclear systems and Projects
Division (ANSPD). The responsibility for the inactive ANSPD areas was assumed

by the Office of Nuclear Engery - Waste Management (NE) in FY 1981.

Extensive decommissioning and contaminated soil removal involves:

Cleaning and removal of equipment and services from the inside of the

surplus contaminated pumping station (Building 41).

Removal of the underground piping and associated piping in the

Plutonium Processing (PP) and Waste Disposal Buildings.

Removal of contaminated soil to "as low as reasonably achievable

(ALARA)" levels.

XI-1




Restoration of excavation areas and final independent radiological

verification of major excavated soil areas.

Release of area for reuse and issue final report.

The goals of extensive decontamination to ALARA levels are:

A.

Removal of highly contaminated TRU soil to <100nCi/g Pu-23%).

Removal of contaminated soil to < 100 pCi/g in near surface soil (the

first 12 inches).

Removal of soil to < 25 pCi/g is considered to be the lower limit of

ALARA cost/benefit evaluations.

SCHEDULE

The remaining activities as of the start of FY 1987 are primarily:

Finishing remaining contaminated soil removal activities associated

with Building 41 during the fiscal year.

Continuing contaminated soil removal associated with the major leak
of the underground piping on the hillside below the Waste Disposal
(WD) Building in 1969. This soil removal effort (and the project)

will be completed and the final report issued by the end of FY 1990.

XI1-2




The following schedules show the remaining major activities of the

project.

8. COSTS

The cost through FY 1986 and remaining estimated costs through FY 1990 are
shown on the following table. An overall contingency of 20 % is used on
remaining costs for unknown and unexpected costs. This is based on ;he soil
contamination being nonhomogeneouﬁ. Current estimates of remaining soil
contamination (166,000 ft3) are based on radiological characterization data
(128,000 ft3) and a 30 % expansion factor (38,000 £t3) based on historical
decomissioning information. Potential specific project uncertainties (see
Section VI. for general program uncertainties) that could be-beyond the scope

of contingency to cover and would then affect total schedule and cost are:

Future discovery of significant soil contamination (radiocactive or
hazardous) that requires removal from undetected or unknown underground piping
leakage or local spills. The potential of this is assumed to be moderate based
on the previous surface and core sampling around the underground piping and
Building 41. Additional radiological characterization data will be taken in FY
1987 to better quantify this potential.

Future discovery of significant contamination in or along the bedrock.

The potential of this is assumed to be low based on scientific evidence of

Plutonium 238 migration.
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ANSPD/NE

Cost 100 100 100 150 300 1000 1350

Contingency

Remaining = i - L " - =

" Total

Cost 100 100 100 150 300 1000 1350
1985 1986 1987 1988 1989 1990 TOTAL

ANSPD/NE

Cost 1750 2241 1685 706 1592 3481 14555

Contingency ]

Remaining - - 337 141 319 696 1493

Total -

Cost 1750 2241 2022 847 1911 4177 16048

DECONTAMINATION AND DECOMMISSIONING BUDGET OBLIGATIONS (BO)
BY FISCAL YEARS (dollars in thousands¥*)
WASTE TRANSFER SYSTEM (WTS) PROJECT

FOR INACTIVE NE AREAS

1978 1979 1980 1981 1982 1983 1984

FY 1989 and FY 1990 in FY 1989 dollars

In standby until FY 1982
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Future changes of the project's existing boundaries: removal of soil in
the near vicinity of the underground piping and Building 41 and the hillside
between the Waste Disposal (WD) Building and Building 41. The potential of
this is assumed to be moderate based on current acceptance of the project's

boundaries.

Future changes in environmental or waste disposal criteria. The potential

of this is assumed to be moderate based on recent changes in both criteria.

The completion date of the project assumes that required resources and
work areas are available as scheduled and also available for utilizatiom of
contingency (as needed) so as to not impact the completion date of the project
and incur additional cost as a result. The potential for the required
resources not to be available is considered to be moderate. The potential for

the work areas not being available is also considered moderate.

C. WASTE VOLUMES
The actual waste volumes (which are sent offsite for disposal - LSA to NTS
and TRU to INEL) through FY 1986 and the estimated waste volumes through FY

1990 are shown on the following table.
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ESTIMATED WASTE VOLUMES

(thousands of cubic feet)

FISCAL YEAR 78 79 80 81 82 83 B84 85 8 87 88 8 90 Total

28 38 55 40 15 34 77 294

[ v
w

ANSPD/NE LSA - - - -

ANSPD/NE TRU = -y - = - 1 1 1 1 6 1 = = 11

D. PERCENT COMPLETE
The estimated percent completion of the project is based on such factors
as physical completion, manpower used, waste generated, degree of complexity,

and professional evaluation. The estimated percent completion by fiscal year

is:
PERCENT COMPLETE
(%)
END OF 82.. 83 8% B8 86 87 &8 B9 90
FISCAL YEAR ST et (e | sl T o, e
ANSPD/NE § 20 35 &5, 80, 75 86 90 100
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XII.

CURRENT STATUS

Significant progress has been made to date in the Decontamination and

Decommissioning of the inactive areas of PP and R Buildings and the Waste

Transfer System (WIS). The D&D objectives have been accomplished as planned

with:

No hazards to persomnel, facilities, or enviromnment (no significant
injuries, radiation exposures, or releases).

Continued identification and reduction of unencapsulated Pu-238
inventory at Mound (1783 grams or approximately 30,000 curies measured
and removed through FY1986).

Areas are being completed (R127, R128, R130, RI131, R143, RI145/147,
R159B, and R198 Laboratories released for reuse and 282 gloveboxes
(1,100 linear—feet)'stripped, removed, packaged, and sent for disposal
with an additional 8 gloveboxes cleaned and stripped for reuse to date).
Removal of the PP Conveyor System completed (930 linear feet removed).
Removal of underground lines completed (5,130 linear feet removed).

The overall project was approximately 754 complete at the end of FY1986.

The details of the ANSPD(NE) and OMA D&D Programs by fiscal year are given

on the following pages.
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« CONTACT BEING MAINTAINED WITH LEAD D&D CONTRACTORS ON NEW TECHNOLOGIES,
EQUIPMENT, AND METHODS.

» COORDINATED ANSPO(NE) AND OMA D&D PROGRAM PLAN UPDATED.

FY 1986 ACCOMPLISHMENTS

A. ANSPD (NE) D&D PROGRAM

* REMOVAL OF CONTAMINATED SOIL ASSOCIATED WITH WIS UNDERGROUND LINE CONTINUED.

» WTS UNDERGROUND LINE REMOVAL PHASE COMPLETED (244 linear feet removed-5129
linear feet LTD). .

* WIS BUILDING 41 UNDERGROUND TANKS REMOVED.

B. OMA/NEW GENERAL AND COMMON SUPPORT AREAS

* STRUCTURAL DECONTAMINATiDN PHASE INITIATED AND COMPLETED IN FIFTEEN PP
BUILDING LABORATORIES AND SUPPORT AREAS (PP-6W, 51, 52, 102, 103, 105, 10s,
119, 121, 122, 135, 140, 143, 144, and 145).

« EQUIPMENT, SERVICES, AND PIPING REMOVAL CONTINUED -IN OTHER PP BUILDING
LABORATORIES AND SERVICE CORRIDORS.

« D&D TECHNIQUES CONTINUE TO BE DEVELOPED AND REFINED (contaminationm control,
radiation control, service line removal, size reduction, soil removal, and
waste packaging).

+ CONTACT BEING MAINTAINED WITH LEAD D&D CONTRACTORS (NATIONAL AND
INTERNATIONAL) ON NEW TECHNOLOGIES, EQUIPMENT, AND METHODS.

« COORDINATED ANSPD(NE) AND OMA D&D PROGRAM PLAN AND BASELINE UPDATE INITIATED.
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Summary - In summary, there are numerous systems throughout the PP Building
that support the D&D of dedicated NEW/OMA pProcessing areas and gloveboxes.
These common support areas include 187 linear feet of gloveboxes, ma jor pieces
of equipment (fans, pumps, motors, tanks, evaporators, scrubbers, etc.), actual
miles of piping, the entire first floor of PP Building, and major laboratory
areas on the second floor.

The nature and physical layout of the common support systems dictate that
the following D&D sequence be followed with some overlapping:

* Removal of most of the dedicated NEW and OMA processing areas
and initial structural decontamination.

* Removal of the highly contaminated support systems which
in some cases, requires the installation of temporary systems
for D&D or permanent systems for ongoing operations and
surveillance.

* Removal of the rest of the significantly contaminated support
systems including temporary installations.

* Final structural decéncamination and isolation of residual
contamination of areas vacated by the support systems.

* Final installation of surveillance services.
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The use of dry ice to remove tile minimized the spread of contamination.

Small respirator filters were used as vents when equipment was foamed.

The Mound-Snyder supplied—air bubble suit provided personnel with maximum
respiratory and contamination protection.

The use of three separate zones of contamination levels proved to be
effective in contamination control.

A 24~hr, seven-days a week, "fire watch" was provided om occasion to
increase ability (in addition to automatic alarms) to detect potentially
hazardous conditions.

In-line glovebox cleaning and separation of equipment proved to be very
successful. Even high pressure washing can be used L{f the gloveboxes are not
deteriorated.

A variable high pressure water blaster was used to reduce decontamination
time. Wet sandblasting was used on a limited basis because of problems with
lines and drains plugging.

Chemical cleaning such as paint removers and acid solutions also reduced
decontamination time. Mechanical paint chippers were used only on a limited
basis because they were time consuming.

The exact methods used for D&D work will depend on an evaluation of
several factors; half-life of contaminants, type, specific activity, quantity
of contamination, the presence of other radioactive and nonradiocactive con~

taminats, location, and desired end result.
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Summary - In conclusion, Mound Laboratory has completed four major Decontam—-
ination and Decommissioning projects. These projects were accomplished in an
effective manner by use of these contamination control techniques, procedures,
and decontamination techniques. As a result, there were no significant person-
nel exposures and no significant impact on the enviromment as verified by data
from the following monitoring programs: stack sampling, on-site and off-site
monitoring stations, biocassay sampling, and dosimetry data..

The D&D projects were also completed with minimum impact on operational
resources and manpower.
References

l. Report No. 3 of Steering Committee for Disposal of Units III and IV,
MLM-461, Mound Laboratory, April 17, 1950.

2. Completion Report for Disposal of Unit III, MLM-393, Mound Laboratory,
October 32, 1949.
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Most of the fiberglass/plywood boxes are 4 fr (W) x 4 £t (H) x 7 fc (L).
However, a limited number of larger boxes were previously used to preclude the
size reduction of many large gloveboxas. Three larger sizes were used with
the largest being slightly less than 6 fr (W) x 9 £t (H) x 12 fr (L).

Various hoists and dollies are used to load large pieces of equipment into
the waste packages. The equipment platform described earlier is also used to
facilitate loading.

A minimal amount of urethane foam (that was described earlier) is used as
a flexible and efficient shoring material.

Large airlocks are constructed within the buildings to facilitate the load-
ing of the waste packages and to provide contamination control.

A gamma scan and final fiberglassing facility (with a common turntable)
was constructed to determine isotopic content and apply the final fiberglass
seal on the box 1id or sections of the box that were used for entrance.

CONCLUSION

Progress to date on the project (50% completed) has verified the importance
of adequate planning (with flexibility for the unexpected), matrix organization
for effective implementation and control, experienced and trained personnel with
innovative abilities, frequent communications at all levels of management,
management commitment to safety and ALARA exposures, contamination control tech-
niques and equipment, variety of waste container sizes, and independent verifica-
tion of radiological conditions.













Procedure 7 outlined above involves the use of sprayed urethane foam in
packaging. Because our range of sizes (both shipping containers and loads) is
so wide, void sizes range widely too. The standard transuranic (TRU) shipping
container is 4 ft wide x 4 ft high x 7 ft long, and the largest Type 1 (TRU)
container is 6 ft wide x 2 £t high x 11-1/2 £t long. Because of this wide
range, sprayed urethane foam seemed to be the most versatile packaging system
for our needs. It protects against damage during shipment by truck and/or rail.
The gross weight is kept low by the prudent use of the 1-1/2-pound density foam.
The four corners and a pad on top are foamed between the load and the lid, ex-
cept on longer loads where foam is applied at the sides. In our first attempts
at packaging with foam, the exothermic heat buildup caused some problems. These
were overcome with procedural changes and additional operator training.

CONCLUSION
Our experience thus far with sprayed urethane foams has been very favorable.

The savings in time and labor will help cut costs and schedule times by 10%
overall. . .
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MEMORANDUM OF UNDERSTANDING

" between

The Office of Military Application (OMA)
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The Coordinated Decommissioning
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Inactive Advanced Nuclear Systems and Products Division (ANSPD)
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Approved:

1% - D
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Director of Military“Application

_ F-1










3. Common systems between the ANSPD and OMA could be removed
quickly.

4. Support systems (vapor, vacuum, air, conveyor and ventilation)
would be removed as a unit when no longer needed by ANSPD and
OMA.

5. Gloveboxes, service piping, and building systems, interrelated
between ANSPD and OMA, could be removed as total systems.

6. Recontamination of decontaminated areas could be prevented.
. _
7. Manpower utilization could be maximized between ANSPD and OMA.

8. Large-scale quantities of Pu238 would be efficiently removed
to meet DOE directives.

To accomplish the task, Monsanto prepared a long-range plan to
decommission the PP and R buildings and the waste transfer line.
Actual decommissioriing of the ANSPD facilities began in FY 1978; the
OMA portion was started in FY 1980.

B. Objectives

The objective of this Memorandum of Understanding is to provide for
the coordinated completion of the planned decmnnissioning operations
in the PP, R, and Waste Transfer System. This requires
decommissioning of ‘numerous laboratories and support areas in the PP
and R Buildings. These areas and their responsible funding
organizations are: .
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- ANSPD (NE-20) Inactive Areas

e PP Building - Al, A2, Bl, c1, €2,°C3, C4, E1A, Fl (part), F2, F3,

Fa, 122, 177, and 178 laboratories and associated services
located on the first and second floors of PP Building
(approximately 330 linear feet of gloveboxes).

e R Building - 120, 127, 130, 131, 143, and 147 laboratories and

associated services (approximately 320 linear feet of gloveboxes).

e Waste Transfer System - Underground liquid waste transfer lines

and 1ift station (Building 41) from PP Building to the WD
Building (approximately 5300 linear feet of underground lines).

OMA Inactive Areas

PP ﬁhi1ding - A3, B2, B3, B4, D1, D2, D3, E1, E2, E3, 111, and
130 laboratories and associated rooms and services located on the
first and second floors of PP Building (approximately 360 linear
feet of gloveboxes which includes 185 linear feet of ~support

gloveboxes common to both NE-20 and OMA).

e R Building - 159 laboratories and associated services

(approximately 100 linear feet of gloveboxes).

An evaluation was made of various disposition modes and associated

costs. These disposition modes were:

e Readiness (to return to processing of unencapsulated plutonium)
e Partial Decontamination (standby)

e Extensive Decontamination










~ The Waste Transfer System was declared excess after the Waste
'Soiidifjcgtion Facility for processing acid/caustic transuranic wastes
* “ was made operational and the transfer of low-level 1iquid wastes from
"PP Building to WD Building by a tanker truck was begun.

The D&D of the inactive OMA areas at Mound Facility involve two
separate facilities. These facilities are: 1) portion of the
PP Building; and 2) a portion of the R Building. The locations
of these facilities are shown in Figure 1. i

These OMA areas included activities su&h as process development,
process engineering, production operations, analytical metaliography .
and encapsulation.










ORGANIZATIONAL INTERFACES
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. 2. Approve any subsequent modifications of the D&D plan
referenced in IV.B.1 (above).

3. Provide the NE-20 share of the funding adequate to accbmp1ish
_work consistent with the plans and schedules as outlined in
the D&D plan. The work involved includes decommissioning
of the Waste Transfer System, processing systems in the
R Building and PP Building and, in the PP Building, some
common support systems. The common support systems are

described in Appendix A of this agreement.

4. Approve any modifications or'add{tions to this agreement.

C. Albuquerque Operations Office

‘ 1. Provides project management for Mound Facility Decommissioning

. . activities.

2. Project Manager (AL) acts as functional interface between OMA
Program Manager and Director, SFMPO.

3. Provides monthly reports to both OMA and RL-SFMPO which include:
Narrative Report of Problems

Cost Status

Schedule Status

Technical Performance Status

Variance Analysis

D. Dayton Area Office (DAO)

1. Provides onsite project direction for Mound Facility

Decommissioning activities.

1Y
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E.

F.

2.

Project Engineer (DAO) acts as functional interface between AL
Project Manager and Monsanto Research Corporation (MRC)
Decommissioning Project Manager. 7

Provides monthly reports to AL which include:

Narrative Report of Problems
Cost Status

Schedule Status

Technical Performance Status

Variance Analysis

Surplus Facilities Management Program Office (SFMPO)

1.

2.

3.

Provides program administration and management for NE-20 portion
of Mound D&D project.

Develops, recommends, and'justifies a project plan and budget
which will support the NE-20 work outlined in the coorginated
ANSPD and OMA D&D Plan.

Monitors decommissioning progress to insure effective
utilization of SFMP resources at Mound Facility.

Monsant'o Research Corporation

1.

2.

3.’

Provides contract administration and management.
Develops program and budget requirements.

Updates and reissues the coordinated ANSPD and OMA
D&D Plan referenced in IV.B.1 for approval as required.




V.

G.

4. Provides monthly reports to DOE/DAQ which include:

Narrative Report of Problems
Cost Schedule

Schedule Status

Technical Performance Status
Variance Analysis

UNC Nuclear Industries/Office of Surplus Facilities Management (OSFM)

1. Provides technical assistance to SFMPO.
2. Maintains technical interface with Monsanto.
3. Monitors project progress.

FUNDING REQUIREMENTS

A.

Coordinated Plan

The resource requirements for NE-20 and OMA are shown by fiscal year
in Table I. This table will be modified by annual revision of the
project plan. :

Impacts of Schedule Delay

Any significant deviations (i.e., due to lack of funding) from the
coordinated plan could result in any or all of the following impacts:

1. Delayed project completion.
2." Increased project costs.

Loss of experienced decommissioning personnel.
Increased health and safety risks due to deteriorating systems.

)3+
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common support systems are distributed proportionate to their last
orgariization usage. Distribution of funding obligations could vary
significantly should one organization complete decommissioning
operations (on schedule) while the other organization requires use
of _the common support systems for one or more additiona} years. The

following stipulations shall therefore apply:

a. The organization which is behind schedule would then be 3
responsible for all costs associated with continued use of the
common support systems and also for all costs which result from
the delay in decommissioning them;

L

b. either organization would retain the ability to compensate for
falling behind in funding during one fiscal year by providing
adequate makeup funds during the following year or years;

c. should either organization fall behind by more than one year,
and thereby require unilateral use of the common support sysiems
for that additional period, then the costs of decommissioning
those systems would become the obligation of the defaulting

organization.

'VI. REPORTING REQUIREMENTS

MRC will provide monthly progress status and cost reports, delineated by
each funding organization (OMA and NE-20) in accordance with the Uniform
Contractor Reporting System (UCRS) and normal AL Field Office reporting
procedures. These reports are to be transmitted by ALO to OMA and

RL-SFMPO .




yII.

BASELINE MILESTONES

Figure 3 outlines the milestone baseline for both funding organizations
in this project. The detailed milestone schedules are shown in

Appendix B. This decommissioning project schedule includes both the OMA
and NE=20 decommissioning responsibilities, coordinated to provide the
most efficient combined effort for both NE-20 and OMA. This is

~accomplished by following a logical sequence of decommissioning steps in

areas of joint ownership rather than performing each program's
decommissioning steps separately and in different time frames. This
schedule will be modified by annual revision of the project plan as

necessary.

-16-
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EYAL

DECONTAMINATION AND -DECOMMISSIONING NE-20 (ANSPD) AND OMA INACTIVE AREAS

MOUND FACILITY

PROGRAM PLAN RESOURCE REQUIREMENTS* BY FISCAL YEAR

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988  TOTALS
PP,R WTS
NE-20 (ANSPD)
Dollars (x1000) 3000 3000 15002 17003 3000% 3820 4240 3840 3840 3565 2455 33,960
Direct Personnell 33 b4 i 37 41 41 38 38 36 21 365
PP & R OMA

) Dollars (x1000) - 170 2170 39853 3100 3480 3850 3820 3820 3820 2020 30,235
Direct Personnel — 2 34 57 18 39 39 18 38 38 20 343
TOTALS
Dollars (x1000) 3000 3170 3670 5685 6100 7300 8090 7660 7660 7385 © 4475 64,195
Direct Personnell 33 46 52 75 75 80 80 76 76 74 41 708

*FY1984 and beyond in FY1984 dollars

Ipirect Personnel includes Nuclear Operations, Engineering, and Health Physics Personnel.

2Most NE-20 areas in standby during reduced FY 1980 funding year.

30MA supplemented NE-20 standby funding level ($1,700K) by $1,000K (and 19MY) of the $3,900K
to maintain the schedule of tue "Coordinated NE-20/0MA D&D Plan" in PP Building for FY 1981.

4punding reduced ($300K) from $3,300K.
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COORDINATED D & D OF INACTIVE
NE-20 (ANSPD) AND OMA AREAS
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APPENDIX G

(Continued)
The removal of service penetrations in load bearing support walls that the
prestressed concrete tee ceiling rests on require special procedures and

additional work to prevent undermining the support of the concrete tees.

Decontamination of wall surfaces is taking much longer than expected. It
i{s much faster to remove the walls as was the case on the second floor and
in R Building. However, the intermal walls on the first floor of PP

Building are load bearing walls and cannot be removed.

Decontamination in the support areas is also taking longer because of the
physical space restrictions since many services remain to support the

building and ongoing operations.

The discovery that many sleeves for service penetrations are contaminated
both internally and externally and now require removal rather than

decontamination.

Research (R) Building Project:

The FY 1980 baseline showed a completion date of September, 1986. The
revised baseline schedule shows a completion date two (2) years later in
September, 1988. The additional twenty fou; (24) months are because of
previous schedule extensions in prior years, removal of unexpected ductwork,
ventilation problems, and diversion of resources to the Waste Transfer System
(WTS) project. These schedule delays did not significantly increase costs.

Addicional details are:
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(Continued)
The schedule was slipped six (6) months to allow for the inclusion of the
Defense Program (DP) funded decommissioning effort in R-149 into a
coordinated and cost efficient decommissioning plan for areas in the R

Building.

Ventilation ductwork was discovered in the crawlspace above the areas
being decommissioned that was contaminated and not shown on building
drawings. Also problems with the building ventilation air pressure
differentials required additional schedule slippage. These factors

slipped the schedule four (4) months.

Manpower resources were diverted from decommissioning efforts in the KR
Building in order to removelthe unexpected contaminated soil volumes being
encountered on the WIS project and still maintain the total PP/R/WIS
project completion date of September, 1988. The diversion of resources

caused a fourteen (14) month schedule extension.

Waste Transfer System (WTS) Project: .

The FY 1980 baseline schedule showed a completion date of September, 1987.
The revised baseline schedule shows a completion date of September, 1990. The
additional thirty six (36) months are because of the significant increase -in
contaminated soil volumes, inaccurate as—built drawings, physical.location

restrictions, weather delays, significant increases in burial costs, and

increasing environmental restrictions. Additional details are:
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(Continued)
Waste volumes were originally estimated to be approximately 50,000 fe3
based on available radiological characterization data and are currently
estimated to be approximately 300,000 ft3 based on more extensive
characterization of the nonhomogeneous contaminated soil from previous

leakages of the underground lines and tanks.

Inaccurate as-built drawings required additional time and cost to excavate
deeper to locate the underground lines and to excavate around plant

gservice lines not indicated accurately on the drawings.

The physical locations (deep excavations, on hillsides, and the nearness
of plant personnel, services and buildings) of some contaminated soil
spots required comprehensive precautions such as: extensive shoring for
personnel safety, water diversion devices, runoff retention poads, and

weather protection.

Unpredictable weather (high winds, heavy rains) caused delays in the

schedule.

There have been and will continue to be significant increases in shipping
and burial costs at offsite DOE radiocactive waste storage and burial sites
(INEL, NTS and WIPP). Additional costs have been incurred in modifying
ATMX railcars to meet new transportation requirements. The WIPP facility
requires the use of more expensive TRU waste packages and the

G=5




APPENDIX G

(Continued)
certification of wastes. In addition burial charges for LSA waste have
increased significantly (from $2.00/£t3 in FY 1984 to $4.00/ft3 ia FY 1987

and to $6.00/ft3 in FY 1988).

Increasing environmental protection concerns have resulted in soil removal
activities to proceed more cautiously, at a slower rate, and with more

costly precautions.

The overall PP/R/WTS program was forecasted to be 821 complete by the end
of FY 1986, Because of the previously mentioned schedule meacis and scope
increases, the overall project was estimated to be 75Z complete at the end of

FY 1986.

COST CHANGES

The FY 1980 baseline total cost was estimated to be $31.5M for NE in FY
1982 dollars for FY 1982 and beyond. This corresponds go $36.5M in FY-1989
dollars for FY 1989 and beyond. The current estimate is $44.3M which is a
$7.8M increase because of the previously mentioned schedule impacts on the WIS

and PP projects.

The FY 1980 baseline total cost was estimated to be $25.7M for OMA in FY
1982 dollars for FY 1982 and beyond. This corresponds to $32.7M in FY 1989
dollars for FY 1989 and beyond. The current estimate is $37.9M which is an
$5.2M increase because of the previdusly mentioned schedule impacts on the PP

building project.
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. (Continued)

The increases by project and funding agency are:

PP BUILDING PROJECT

i oMa
Proposed Baseline $19.0M $37.9M
FY 1980 Baseline S17.2M - §32.7M
Increase $ 1.8M S 5.2M

R BUILDING PROJECT

NE
Proposed Baseline S 9.2M
FY 1980 Baseline $ 9.2M
Increase $ OM
. : WTS PROJECT
NE
Proposed Baseline $16.0M
FY 1980 Baseline $10.0M
Increase $ 6.0M

MANAGEMENT CHANGES

Several management changes have been made in FY 1987 in order to increase

communication and control of the projects:

The total program has been separated into three major projects (PP, R, and
WIS). Progress, cost, contingency and its utilization, and changes are

being reported by individual project.

e
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(Continued)
Project schedules are being entered into a sophisticated computer project
scheduling software program ("Project 2"). This will provide more
accurate cost and schedule estimates in addition to denoting critical

paths and progress.

A Change Control Board will be used to control, document and communicate

utilization of contingency and changes to schedule and scope.

Centralization of the decommissioning personnel and management iato
Mound's Engineering Department will provide for more effective utilization

of resources.
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_ DECONTAMINATION AND DECOMMISSIONING
ANSPD(ET) & OMA INACTIVE AREAS
MOUND FACILITY

RESOURCE REQUIREMENTS

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTALS

PP, R, WTS

ANSPD(ET)

Dollars (X1000) 3000 3000 1500 28002 33602 3470 © 3470 3140 3140 2920 1710 31,510
Direct Personnel 33 44 18 39 0 42 42 38 38 36 21 392
PP & R OMA

Dollars (X1000) , 2 170 2170 2880 3090 3160 3150 3130 3130 3130 1650 25,660
Direct Personnel -- 2 34 35 38 39 39 38 38 38 20 321
TOTALS

Dollars (X1000)
Direct Personnel

3000 3170 3670 5680 6450 6630 6620 6270 6270 6050 3360 57,170

1 33 a6 52 74 79 81 8] 76 76 74 41 N3

FY1982 and beyond in FY1982 dollars
lDirect Personnel includes Nuclear Operations, Engineering, and Health Physics Personnel

zPer DOE/ALO guidance and as submitted to ET in the Field Task Proposal/Agreement in February, 1980

TABLE 1







TABLE 111

ESTIMATED WASTE VOLUMES
(Thousands of cubic feet)

Fiscal Year 1978 1979 ~ 1980 1981 ~- 1982 1983 1984 1985 1986 1987 1988 Total
ANSP(ET) LSA 8 8 3 n n 17 17 17 13 8 3 116
OMA LSA . - 8 10 10 10 n n 9 7 3 79
TOTAL LSA 8 8 n 21 21 27 28 28 22 15 6 195
ANSPD(ET) TRU 2 4 1 9 9 15 15 15 10 5 1 86
OMA TRU . . " 9 9 9 9 8 3 i 61

g TOTAL TRU 2 4 7 18 18 24 24 24 16 8 2 147
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