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NOTICE 

Ope,.ted I r die United States 
DeD11rtmem of En•'1J 

Some or .all of the documents being transmitted for this project may contain 
Uncl~<>si icd Controlled Nuclear Information (UCNI) as defined in Section 148 of 
the Atomic Energy Act of 954, as amend~d. and are so marked. 

·' 

Documents which .may contain UCNI can only be made available to "Authorized 
Individu Js," who are either engaged in official Government business, as 
Government emp 1 oyees or Government contractors or subcontractors, or are U. S. 
citizen~ _, and employees of a prospective Government ·contractor or subcontractor 
with a need-to-know for the purpose of bidding on a project. 

All parties who receive documents which may contain UCNI shall be obliged under 
penalty of law to protect the information contained in such documents from 
unauthori.zed dissemination and access. Protection measures shall include the 
following requirements. 

1. Transmission of UCNI is restricted to those who are "Authorized 
Individuals." 

?.. When not in use, the information shall be stored in a secured container, 
such as a locked desk or file cabinet, or in a location where access is 
limited, such as locked or guarded offices or a controlled access facility. 

3. Reproduction of documents which may contain UCNI shall be .1 imited to th~ 
minimum extent necessary. Copies must be marked and protected in the same 
manner as the original document. 

4. When no longer needed, documents which may contain UCNI shall be returned to 
the Monsanto Research Corporation project official from which they were 
obtained . 

S. = When mailed or otl'lerwise transmitted, documents shall be packaged to prevent 
disclosure that the package may contain UCNI. 

I • 

Subsection b.(l) of Section 148 provides fhat persons violating regulations or 
~ders of the Secretary of the Department of Energy with respect to the 
unaqtl'lorized dissemination of Unc lass ified Controlled Nucl ea r Information shall 
be subject to a civil p~nalty , not to exceed $100,000 for each violation. 

Q~estions about this Notice should be directed to the MRC project official. 

P.O. BOX 32 Mlarn sburg, Oh o 45342 (513) lu-.120 

a subsidiary of Monsanto ~ny 
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J::XECUTIVE SUMMARY 

The latest Monsanto Research Corporation (MRC) Program Plan for the 

extensive decontamination and decommissioning (D&D) of the inactive Advanced 

,uclear Systems and Projects Division [ANSPD( E)] (now under Nucl~ar 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 

Por tions of Research (R) Building -- both ANSPD(NE) and OMA areas 

All the Waste Transfer System (including Building 1) between 
the PP and WD ('olaste 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, descriptions, 

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 pr ogram ("Project 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 . 
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This document will be used as the Engineering Plan for tht:! D&D Operations 

at t-1ound and will be revised annually to reflect changing status and 

parameters . 

PROGRAM PLAN Sill1MARY 

Mound dNSPD(~E) and OMA .Areas are located at the Mound Site in ~liamisburg, 

Ohio . Mound is owned by the Department of Energy and operated by Monsanto 

Research Corporation . The 303 acre site is located in the suburban Dayton, 

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 concer n 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-23~ was 

processed for use as heat sources in the NASA space program. Operations ceased 

in FY 1977 and decommissioning operations were initiated in FY 197~ and are 

expected to be completed in FY 1988 . 

The Office of Military Applications (OMA) also processed plu t onium-238 in the 

Plutonium Processing (PP) and Research (R) Buildings utilizing common process-

2 
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ing facilities with ANSPD. Since the processing operations also ceased, decom

missioning operations were coordinated and funded jointly by &~5PD and 0~~ in 

areas of joint ownership to minimize duplication of eftorts; effectively util

ize resources; minimize environmental safety, and health risks, follow a 

logical decommissioning sequence; and prevent shifting of last user cost 

responsibilities as agreed to in the NE/OMA Memorandum of Under standing . 

The responsibility for the inactive ANSPD areas was assumed by the Office of 

Nuclear Energy - t"aste Management in FY 1981. 

The decommissioning effort in the PP and R Buildings is two-phased: l) clean 

and remove equipment and services from affected gloveboxes, seal contamination, 

disconnect, and pack9ge the empty gloveboxes in approved waste containers £or 

shipment and burial; and 2) perform extensive structural decontamination of tb~ 

affected areas to remove or seal residual contamination • 

The decommissioning effort on the Waste Transfer System (WTS) involves removal 

of approximately 5,100 linear fee t of below-grade con taminated piping, d1s

mantlement of an associated storage and pumping facility (Building 41) and the 

removal of contaminated soil . 

The intent of DUE ' s quality assurance program is met with independent 

radiological verification . 

The funding projections contained in this document are balanced to minimize 

resource increases o r decreases . This projection is coordinated with a level 

funding effort from ~E and 0~~. so that, the combined projects will satisfy the 

intent of DOE by maximizing the effort and maintaining a safe and etficient 

decommissioning program . 

3 
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Funding forecasts are based on the .tssumption that NE and OMA continue to fund 

the coordinated decomissioning e:forts at program plan levels to prevent shif~-

ing of last user responsibilities and associated program co~ts and to continue 

to meet the intent of DOE directives to remove large quantities of unencap-

sulated plutonium-238 £rom ~ound. 

Continued program plan funding eliminates an estimated $1,350,000 per year 

surveillance and maintenance cost and radiological risks to personnel and the 

environment associated with inactive contaminated areas . The decommissioned 

areas of PP and R Buildings would provide approximately 20,000 fc2 of op~n 

areas for new or expanded laboratory/processing operations versus construction 

of new laboratories and buildings . In addition, part of the 25,000 fc2 of 

building service and support equipment areas in PP and R Buildings that are 

being deco=missioned ~ould be available for new services and building support 

• equipment (approximately 10,000 ft2). 

Some of the previously decommissioned laboratories are currently being reused 

by other DOE programs . Current uncommitted laboratory space at ~1ound is 

minimal . 

PROGRAM PLAN ASSUMPTIONS 

1. The Total Estimated Cost (TEC) assumes a stable level of tunding at the 

program plan level. lt also assumes that Nuclear Energy (NE) and t~e 

Office of Military Applications (OMA) ~ill continue coordinated pr ogram 

plan funding in order to: effectively utilize resources in areas of joint 

• .· 4 
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ownership; follow a logical sequence of deco~i~sioning activities, meet 

the intent of DUE directives to remove un~ncapsulated plutoniuo- 233 £rom 

Mound; and to prevent shifting of lase-user cost re~ponsibilities as a~raed 

to in the NE/OMA Memorand~ of Understanding . 

2 . R~oval of internal glovebox equipmen~ and services prior to pac~ging . 

3 . Contamination in the PP&R Buildings' inactive areas reduced to "as low as 

reasonably achievable" (ALA.RA)l for reuse with minimal restrictions 

( restricted release) . As complete demolition is planned for the Wasta · 

Transfer System, it should be possible to reduce contamination to near 

unrestricted levels2 for soil (conditional release) . 

4. The TEC is based on an engineering assessment of techniques to be employed 

and the physical conditions of the buildings and laboratories. It assumes 

that contamination at the gloveboxes will be limited co the grouting under 

the gloveboxes; chat removal of a single layer of the concrete floor slab, 

followed by sealing, will contain any remaining low-level contamination; 

and chat the final level of contamination will meet DOE criteria . 

lrhe final expos ~!·~ <life rage contamination levels in these facilities ai cer 
decontaminatio' an.t ;:;ealiog will be: 
Wipe - ~20 ~lb/~in/100 cm2 
Direct - ~ 1500 dis/min/100 cm2 
External lh::diation -~ 1 mr/hr at surface 
The lower limit ALA~\ 0 oal for final exposed average contamination levels 
in these facilities .liter decontamination but before sealing will be: 
Wipe - S20 dis/min/l UO cm2 
l)t rect - ~850 dis/min/100 c;n2 
~Kternal Radiation - ~1 mr/hr at surface 
, level of 100 pCi/g is the goal of remedial action of near surfac~ (:irst 
12 inches) soil . A lower limit of 25 pCi/g is ~h~ goal for ALARn evaluations . 
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5. No significant (which requires removal ) contamination (radioactive or 

hazardous ) exists under the buildings . 

6 . 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 of radioactive 

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 underg r ound 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 . 

7. The general qualifications and assumptions apply concerning: the use of 

existing transportation modes for the waste; the a~ceptability 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. 

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

Environmental Impact Statement is applicable to this work . 
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9. Contingency is included at appr oximately 18.6% of the remaining costs. 

~ Contingency for the Research (R) Building proj~ct is assumed to be adequate 

at lS.Ot based on historical decommissioning informat ion . Contingency for 

~ 

~ 

the Plutonium Processing (PP) Building proJect is assumed to be adequate 

at 17.5% based on the complexity of futur e 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 es timates of 

remaining soil contamination (166,000 ft . 3) are based on radiological 

characterization data (128,000 ft .3) and a 30% expansion factor (3~,00U 

ft . 3) based on historical decommissioning information. 

10 . 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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CURRE~ STATUS 

Stgnificant progress has heen made to date in the Decontamination and 

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

Transfer System (WTS) . The D&D ohjectives have heen accomplished as planned 

wi. tb : 

• No hazards to personnel, facilities, or environment ( 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 FY 1986). 

· Areu are heing completed (R127 1 Rl28, Rl30, Rl31, Rl43, R145/147 1 Rl59B, 

and Rl98 Lahoratories released for reuse and 282 glovehoxes (1 1 100 linear 

feet) stripped, removed, packaged, and sent for disposal with an 

additional 8 glovehoxes cleaned and stripped for reuse to date) • 

· Removal of the PP Conveyor System comple ted ( 930 linear feet removed). 

·Removal of underground lines completed (5 , 130 linear feet removed). 

·The overall project was approximately 75% complete at the end of FY 1986 . 

FY 1986 ACCOMPLISHMENTS 

A. ANSPD (NE) D&D PROGRAM 

REMOVAL OF CONTAMINATED SOIL ASSOCIATED WITH WTS UNDERGROUND LINE CONTINUED. 

· WTS UNDERGROUND LINE REMOVAL PRaSE COMPLETED (244 linear feet removed-5129 
linear feet LTD) • 

• WTS BUILDING 41 UNDERGROUND TANKS REMOVED. 

B • OMA NEW GENERAL AND COMMON SUPPORT AREAS 

STRUCTURAL DECONTAMINATION PHASE INITIATED AND COMPLETED IN FIFTEEN PP 
BOILDWG LABORATORIES AND SuPPORT AREAS (PP-6W, 51, 52, 102, 103, 105, 106, 
119, 121, 122, 135, 140, 143, 144 and 145) • 
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· EQUIPME~T, SERVICES, ~~D PIPING REMOVAL CONTINUED lN OTHER PP BUILDING 
LABORATORIES AND SERVI CE CORRIDORS • 

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

· CONTACT BEING MAI~AI~ Wr:H 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. 

FUTURE PLANS 

Aa the structural decontamination phase is completed Ln each of the 

laboratories in R Building, these areas hecome available for new occupants 

(heginning in FY 1981). 

Since the D&D Program involves almost all of the areas in PP Building ( as 

opposed to isolated rooms in R Building), the D&D areas will not he ready for 

new occupants until the end of the Program . The following two figures show 

conceptually what the huilding will look like when D&D is completed • 

The continuing radioactive operations on the second floor of PP Building 

and the building ' s radiological support functions on the first floor will he 

located within an inverted U-shape low-risk or normal radiological control 

area . The remaining areas of the PP Building will he under minimum 

radiological cQntroll and nega t ive fil t ered ventilation in order to provide 

assurance of confinement of residual contamination should migracion occur . 

Moat of the second floor minimum control area will he open and is 

uncommitted at this time . The area would he available for nonradioactive work 

or for radioactive work hy connecting onto the inverted U or low- risk control 

area. 

A large portion of the first floor equipment area will also he open for 

either radioactive or nonradioactive work . 

lHiniaum radiological control refers t o air sampling, wipe and d i rect 
monitoring to verify that any residual contamination remains sealed. Special 
radiological clothing should not he required in these areas hut personnel 
will monitor their hands and feet when exiting the building. 

9 



LEGEND· POST D & D 

~ MINIMUM CONTROL AREA 

• 

• 

OPEN UNCOMMITTED MINIMUM 
CONTROL AREA 

LOW RISK CONTROL AREAS 

.. . 
~ .. .. 
~ 

lOIIOI NG DOCK 

10 

MONSANTO RESEARCH CORPORA TJON 
MOUND 

MIAMISBURG, OHIO 

BLDG. 38 
PLUTONIUM PROCESSING 

2ND FLOOR 



LEGEND 

MINIMUM CONTROL AREA 

OPEN UNCOMMITTED MINIMUM 
---- CONTROL AREA 
...__-...... LOW RISK CONTROL 

AREAS 

I 

I 
~· Siii~ 

! 
I 

• I Da I 

l_, , ., 
'• : , .... 
., 
tl 

0 ~ 
0 i 

0 " c·· ~· 11 ! _. 

~=::"" 

0 

0 
0 

0\\ 
o&• 

• 

~ 
B 

':: 

~ 

I 
I 
I 
I CANOP1' 

I 
I 

~ 

a 
.. , J 

Oo 
oO 

c::J D 
c::J 

On 

t41 '"''"y • ..,.,0. 
0 

11 

((\.0 "'"'-' 
~~~· ... 

• 61' 

111' 

.... 

MONSANTO RESEARCH CORPORATION 

MOUND 
MIAMISBURG, OHIO 

BLDG. 38 
PLUTONIUM PROCESSING 

1ST FLOOR 



• 

• 

• 



• 

• 

• 

TABLE OF CONTENTS 

I. PROGRAM OBJECTIVES . . . . . . . . . . . . . . . . . . • 

II . 

III . 

A. Justification . . . . . . . . . . . . . . . . 
B. Disposition Modes Considered . . . . . 
c . Description of Projects . . . . . . . . . 
D. Schedule of Projects . . . . . . . . . . . . . 
E . Cost of Projects . . . . . . . 
F . Other Mound Projects . . . . . 

PROJECT STRUCTURE . • . 

A. Engineering Design and Waste Management 
Considerations ....•...•••• •.. 

B. Construction and Procurement .. 

c . D&D Operations .. 

D. Quality Assurance Program • 

APPLICABLE STANDARDS AND CRITERIA 

A. DOE Orders . . . . . . . . . . . . 
B. Code of Federal Regulations . . . . . . . 
c . Other Criteria . . . . . . . . . . . . . . 
D. Mound Policies and Procedures . . . . 
E. Specific D&D Criteria . . . . . . . . . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. 

. . . 

. . . 

I-1 

I-9 

I-13 

I - 17 

I - 24 

I - 28 

I - 31 

II- 1 

II - 1 

II - 19 

II - 27 

II - 27 

III - 1 

III - 1 

III - 3 

III - 3 

III-3 

II I - S 



TABLE OF CONTENTS (Continued) 

• IV. ORGANIZATION AND RESPONSIBILITIES IV- 1 . . . . . . . . . . . 

A. Organization Chart of D&D Management Team . IV-1 

B. MRC Organization .•.. . . . . . . . IV-8 

C. MRC/DAO/AL Interfaces • . . . , . IV- 8 

v. LOGIC DIAGRAMS .... . . . . . . . . . . . . . . . . . . V-1 

A. Definitions .. V- 1 

B. D&D of Inact1ve Areas (Full Plan) V- 3 

c . D&O of Inact1ve ANSPD(NE) Areas (Full Plan) V-4 

D . D&D of Inactive OMA Areas (Full Plan) V- 6 

• VI. UNCERTAINTIES . • . • . • • . . • • . . . • . • • VI-1 

A. Terminal Storage Criteria . . . . . . . VI - 1 

B. Transportation for Wastes VI-1 

C. Availability of Burial Sites .. VI - 1 

D. More Restrictive Radiation Exposure and Emission 
Standards • . . • • . . . • . . • • . • . • . VI - 1 

E. Engineering Estimating Approaches . VI-2 

F . New Technologies and Methods . VI - 3 

G. Program Plan Funding . . . . . . . . . . VI - 3 

H • Resource Availability • VI-4 

• 



• VI. UNCERTAINTIES (cont'd ) 

I. Hazardous Material. VI-4 

J. Completion Date • . VI-4 

VI I • COST AND SCHEDULE CONTROL . • . • • • . • • . . • • . • VI I -1 

A. Cost Control . • . VII-1 

B. Schedule Control • VII-2 

VIII. PROGRESS REPORTS ••• •••.. • • • • •••• . •• VIII-1 

IX . PLUTONIUM PROCESSING (PP) BUILDING PROJECT STATUS 
DETAILS . • • • • • . . • . • • • • • • • • • • . IX-1 

• A. Schedule . IX-2 

B. Costs. • IX- 4 

C. Waste Volumes . IX-6 

D. Percent Complete • IX-6 

X. RESEARCH fR) ·BUILDING PROJECT STATUS DETAILS • . . • • X- 1 

A. Schedule . X-2 

B. Costs. • X- 4 

c. Waste Volumes •• X- 6 

o. Percent Complete • X-6 

• 



• 

• 

• 

XI. WASTE TRANSFER SYSTEM (WTS) PROJECT STATUS DETAILS . . XI -1 

A. Schedule . . . . . . . . . . . . . . . 
B. Costs . . . . . . . . . . . . . . 

XI-2 

XI-2 

XI-6 

XI-6 

c. Waste Volumes . . . . . . . . . . . 
D. Percent Complete • 

XII. CURRENT STATUS . . . . . . . . . . . XII - 1 

APPENDIX A Photographs. . . . . . . . . . . . . . . A- 1 

APPENDIX B pp Build~ng Common Support Systems . . . . . . . B-1 

APPENDIX c Published D&D Papers . . . . . . . . . . . . C- 1 

APPENDIX D Radiation Control Area Ma~ntenance Permit . . . . D- 1 

APPENDIX E Waste Management Manuals . . . . . . . . . . E-1 

APPENDIX F OMA /NE Memorandum of Understanding . . . . . . . F-1 

APPENDIX G Proposed Baseline Compared to Previous Baseline. G-1 

APPENDIX B . . . . . . . . . . . . . . . . . • (Future) 

APPENDIX I . . . . . . . . . . . . . . . . . . (Future) 

.· 



• 

• 

• 

0 
E 
m 
C") 
-i 

< m 
(/) 



• 

• 

• 

COORDI~ATED ~'SPD( L E) AND 0~~ 

DECONTAHINATIO~ A...'W DECmt.'iiSSlO!HNG ( O&D) PROGRA!-1 PLA..~ 

MOU~D 

1 . PROGRAM OBJECTIVES 

This program involves the coordinated funding and extensive decontacina

tion and decommis~ioning (D&D) of inactive radioactively contaminated a reas at 

~ound (Figure l) that were last op~rated by Advanced Nuclear Sy~tems anc 

· Projects Division (~~SPD) and the Office of Military Applications (OMA) . The 

responsibility for the inactive ANSPD areas was assumed by the Office of 

Nuclea r Energy- Waste Management (NE) in FY1981 . 

These inactive laboratories and related support laboratories and areas 

are: 

ANSPD(NE) INACTIVE AREAS 

Plutonium Processing (PP) Buildingl --Laboratories Al, A2, 81, Cl , C2 , 

C3 . C4 , ElA, Fl (part), F2, F3, F4, 122, 177, and 178 (Figure 2) and associated 

services located on the first (Figur es 3, 4) and second floors of PP Building 

(approximately 330 linear feet of gloveboxes) . 

Research (R) Buildihg Laboratories 120, L27, 130, 131, 143, and 147 

andassociated services (Figure 5) - (approxima tely 320 linear feet of 

gloveboxes) . 

lpp Building is also called Building 38 

.· 
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Waste Transfer System (WT$) -- Und~rground liquid waste transfer lines and 

~ lift station (Building ~l) from PP Building to the Waste Disposal \~~) Building 

(Figure o) -(approximately 5100 linear feet of underground lines) . 

The ~~SPO D&O ?rogram began in FY1978 in these areas. 

OMA INACTIVE AR.E~o\S 

Plutonium Processing (PP) Buildingl -- Laboratories AJ, 82, B3, o!, 01, 

02, 03, El, E2, E3, Lll, and 130 (Figure 2) and associated rooms and services 

located on the first (Figu~es 3, 4) and second floors of PP Builaing 

(approximately 360 linear feet of gloveboxes) . 

Research (R) Building -- Laboratory 159 and associated serv~ces (Figure 5) -

(approximately 100 linear feet ot gloveboxes) . 

The OMA 0&0 Program began in FY19~0 in these areas from plans developed in 

FY1979 . 

EXTENSIVE OECONT~~INATION AND OECOMMISSIONL~G 

~ The extensive decontamination and decommissioning of these inactive 

~ 

plutonium-238 contaminated areas includes the cleaning and removal of internal 

glovebox equipment and services, removal or the gloveboxes, removal of associ-

ated laboratory equipment and services. extensive structural decontamination 

and disposal of wastes f r om the PP and R Buildings . Contam.iM.tion in the 

inactive areas would be reduced to an "as low as reasonably achievable" (ALARA) 

level2, and remaining contamination would be permanently sealed so that the 

areas could be reused ~ith minimal restrictions (restricted release) . 

Ipp Buildings is also called Building 38 
2rhe final exposed average contamination levels in these facilities after 
decontamination , and sealing will be: 

Wipe - ~20 dis/min/100 cm2 
Direct - S1500 dis/min/100 cc2 
External Radiation - Sl ~ br at sur~ace 
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As co:nplete removal is planned for the l:aste Transf~r Syst.:m and 

$urrounding contaminated soil, it should be possible to reduce the 

contamination tevel to n~ar unrestricted levelsl for ~oil (condit1onal 

relea:.e) . 

A. Justification 

Because of·a DOE concern for the pre~ence of large quantities of un-

encapsulated plutonium-238 in facilities that do not meet current plutoniuw 

design crlter1a2 near a large ':letropolitan area (see Figures 7,8), a direccive 

was issued to remove all large quantities ot unencapsulated plutonium-238 fro:n 

~ound as soon as reasonably possible. 

In order to ~eet the intent of this directive, the tollowing actions were 

taken: 

• Reprocessing (recovery) of large ANSPD unencapsulated plutonium-238 

quantities ended in FY1975 and inactive areas were placed in standby in 

FY1976 . 

• Processing of large ANSPD unencapsulated plutonium- 238 quantities ended 

in FY1977 with 0&0 of these areas and the reprocessing areas beginning 

in FY1978 . 

• Processing of large OMA unencapsul~ted plutonium-238 quantities ended 

in FY1979 with D&O planning initiated in FY1979 and actual D&D begin-

ning in FY1980 . 

• O&D was initiated to remove the remaining large quantities of 

plutonium-238 in gloveboxes, equipment, and services and any signifi-

cant structural contamination. 

IA level of 100 pCi/g is the goal of remedial action of near surface r1rst 
l2 inches) soil. A lower limit of 25 pCi/g is the goal for AL~~ evaluations . 

2ooE Ord'!r· 6!..3.0 "General Design Cnteria Manual" 
I-9 
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B. Di~position Modes Considered 

Beginning in fY 1975, an ongoing evaluation ot various disposi:ion 

(0&0) modes was cade . The primary modes were: 

Readiness 

Partial Decontamination (standby) 

Extensive Decontamination 

Complete Decontamination 

These modes were defined as: 

L. Readiness: A cond~tion that will permit full operation of a 

laborato r y within a short period of time (one calendar quarter or less) after 

notification and w~th a min~um ~xpenditure of funds . All operating eq~pment 

will r emain in place and routine ~aintenance will be perforced . ~o wipable 

contamination would exist in the laboratory areas . However , the average ~pe 

level in the high risk areas, such as access corridors and building system 

equipment areas , would be reduced to 2200 dis/min per LOO cm2 (dpm/lUU cm2) . 

This readiness condition applies to the physical plant only . Unless a 

commitment is also made to hold trained personnel, the s taff will be reduced by 

layoff and transfer . A return of full operation presupposes the immediate 

availability of a nucleus of trained personnel . Loss of staff nucleus would 

lengthen operational readiness requirement from one quarter to one full year . 

Operations to achieve this state are: 

a . General clea~ng of readily accessible areas and sur faces with glov~b~x~s, 

access corridors , and laboratory areas . 

b . Flushing of process lines and vessels . 

c. Changing of all glovebox gloves and filters . 

• I-13 
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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 ven~ilation systems . The emergency power 

system will be maintained and checked to ensure operability at all times . 

g . Changing of all inert atmosphere boxes t o an air supply to minimize 

procurement costs of inert gases . 

h . Changing of appropriate building exhaust filters for a reas 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 ~ laboratory within a moderate per iod 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 cm2 . Again, laboratory areas still exist because gloveboxes would be 
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in place. Therefore, the laboratory areas would be left ~th no ~pable 

contamination . 

Operations required to achieve this standby condition include chose 

operations stated in the above readiness state, plus the following: 

a . More thorough clean1ng of the gloveboxes, including all glovebox 

wells. 

b . Removal of all degradable materials and equipment from gloveboxes and 

support equipment . This includes materials and equipment that would not 

normally be expected to remain operational for the duration of the standby 

condition . Thi~ degradable equipment would include, for ins~ance, electric 

motors, valves, and glass components. 

c . Changing of all glovebox gaskets, both front and rear. The required 

building ventilation system and Realth Physics monitoring equipment will be 

maintained and serviced, in order to maintain radiological control of the 

facility . In addition, the emergency power systems will be maintained and 

checked to ensure operability at all times . 

The state of partial decontamination (s tandby) may be maintained as long 

as the radiological safet y of the environment is ensure~ . 

3 . Extensive Decontamination: Extensive decontamination includes the 

removal of internal glovebox piping and services , the gloveboxes themselves , 

and associated external equipment and services, and an intensive structural 

decontamination of the facility to "as low as reasonably achievable" levels . 

Since complete decontamina t ion for unr estricted us~ would require removal of 

the entire structure, the facility will be left "tainted11
, 1 . e., small amounts 
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of sealed (fixed) residual contamination ~~uld remain. The building would 

remain under minimal radiological control and negative air pressure to protect 

personnel and the environment from any migration of contamination . 

The final exposed average contamination levels in the facilities aiter 

this decontamination and sea1ing will be: 

Wipe - ~ 20 dis/min/100 Cl:l2 

Direct - ~l500 dis/min/100 cm2 

External Radiation - sl mr/hr at surface 

Since there is no identifiable need tor the A..~SPO(.'E) or OliA "Inactive 

Areas", there was not any need to place these areas in a "readiness" or 

"partial decontamination" condition . Therefore, the purpose of the planning 

and D&D was to place these areas in an "extensive decontamination" condition . 

4 . Complete Decbntamination and Decommissioning: Complete decootami-

nation and decommissioning (uncontaminated or unrestricted condition) was not 

considered since this would require demolition! of the PP and R Buildings ~hich 

are used for other ongoing programs and could be used for future programs . 

However , complete D&D was considered the only feasible approach fo r the Waste 

Transfer System which is unusable. 

In summary, planning for D&D and evaluating various disposition conditions 

of "Inactive Areas" at ~1ound was formally started as early as 197 5 . This 

planning and evaluation continues today and will continue as the DOE D&O "state 

of the art" technology improves. 

laecause of known and potential contamination (in structural members, under
neath the facilities, and in cracks and crevices) and the 1nabil1ty to detect 
and remove this contamination . 
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Ultimate di6position of th~se areas depend on: 

• Environm~ntal, Safety, and Health Consid~rations 

• Risks 

• Benefits 

• Cost~ 

• Pr ogrammatic Needs 

• Technical Feasibility 

C. Description of Projects 

The extensive decontamination and decommis~ioning of the inactive 

ANSPD(NE)/OMA areas at ~ound involves three separate facilities . These facili-

ties are: l) portions of the Plutonium Processing (PP) Building (38); 2) 

portions of the Resea rch (R) Building; and 3) the Waste Transfer Sys t em (~75), 

including Building 41 . The locat ions of these facilities are shown in Figure 

10 • 

1 . Site Description 

Mound (formerly known as Mound Facility/Laboratory) was es t ablished in 

1946 on a 728 ,000- m2 (180- acre)l untillable portion of a farm which was adJa-

cent to the City of Miamisbur g , Ohio . Mound is operated for the Department of 

Energy (DOE) with the pr incipal purposes being the manufacture of chemical 

explosive detonators, explosive timers, explosive-actuated transducer s, 

explosive svitches, and heat sources fueled with plutonium-23b; surveillance of 

detonators and cables and of components containing radioactive materials; sep-

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

gases, carbon, and several ot her elements of interest to the scientific 

lAn additional 123 acres of land adjacent to the southern site boundary wa~ 
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 oi 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 Hound, 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 (038) is a two- floor (38,000 ft2) reinforced con

crete block building built in 1967 . Radiochemical (primarily plut onium- 238) 

processing operations began in 1968 . These operations included pr ocess develop

ment, process engineering, production operations, encapsulation, scrap recy

cling, material transfer, waste handling , measurement, and analytical activi

ties primarily for the production of ANSPD heat sources (SNAP , RITE, PAC~~R, 

PIONEER, TRANSIT , VIKING, MULTIHUNDRED WATT) . Similar operations were later 

performed for the production of OMA heat sour ces (MILLIWATT GENERATOR) begin

ning in the mid seventies • 
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Ho~t of the building became inactive when un~ncapsulated 

plutonium-233 operations were relocatea to other sites leaving two 

laboratories (PP-113 North ~alytical Laboratory and PP- Fl Encapsulation 

Laboratory) in operation . These c~~ remaining primary laboratories have only 

encapsulated plutonium-238 or ~11 quantities of other isotopes . The other 

27 out of 29 laboratories and support areas are in various stag75 of 0&0 and 

encompass 37,000 ft2 out of the 42,000 ft2 building area . 

The processing operations were performed in gloveboxes on the 

becond floor of the bu~lding with associated support equipment and services on 

the first floor . Appendix A-1, 2, and 3 show three typical gloveboxes that 

were used for processing operations (unshielded fiberglass gloveboxes, ~-in. 

shielded stainless steel gloveboxes, and 12- to lb in . shielded stainless 

steel manipulator gloveboxes) . These gloveboxes were connected by a 

continuous overhead conveyor . Primary services on the first floor were waste 

processing and packaging, ventilation, material (liquid) transfer, electrical 

distribution, and process services such as chilled and tempered water, 

acid/caustic supply, corrosive vapor, house vacuum, breathing air, and gas 

s upply . 

b . Research (R) Building 

The R Building is a one-floor (54,000 ft2) concrete block . and 

brick building built in 1948. Radiochemical processing and research and 

development operations began in 1949 . The current inactive laboratory areas 

were last used to support ANSPD/OMA operations in PP Building . The seven 

laboratories became inactive when unencapsulated plutonium-238 operations were 

relocated to other sites and the 6,000 ft2 inactive area is in various stages 
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oi 0&0. The remaining portion of the building ls still active for both radio-

• active and non-radioactive operations. The processing and resedrch and 

development functions were perform~d in gloveboxes in the laboratories with 

• 

• 

associated support equipment and services in the laboratory or the overhead 

crawlspace. Appendix A-4 shows a typical R-Building glovebox. 

c. Waste Tran~fer System ( ~S) 

The Waste Transfer System is an inactive underground liq~d waste 

transfer system built in 1967 consisting oi two underground lines (2,565 fc 

each) buried from b to 23 ft below ground and a one-level concrete block lift 

station (Building 41) ~itb two underground tanks . Appendix A-S sho~~ where 

the underground lines cross a creek . 

The system transferred liquid wastes generated in PP Building by gravity 

to Building 41 where the liquid wasFe was then pumped to the Waste Disvosal 

(WD) Building for further processing. The system was abandoned (high risk in 

1974, low risk in 1976) after several leaks developed io the underground lines 

and caused the surrounding soil to become contaminated; this contamination was 

subsequently released offsite via natural rain runoff . From chat time , liquid 

waste from PP Building was then either absorbed in the PP Building or sent to 

the WD Building via a tanker truck . 

3. Project Description 

The decontamination and decommissioning (0&0) of the inactive 

ANSPD(NE)/OMA areas at Mound involves three separate facilities: 

Extensive 0&0 of most of the PP Building 

Extensive 0&0 of isolated laboratory rooms in the R Building 

Complete 0&0 of the Waste Transter System 
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The D&D of a typical glovebox facillty (PP or R Building) is ac

complished in two phases -- Glovebox Removal (GBR) and Structural DeconcaQi-

nation (SO) . 

a . Glovebox R~oval (GBR) Phase 

1) Cleaning and Preparation: The gloveboxes and their process 

equipment and piping are thoroughly cleaned to remove as much plutonium-238 as 

economically feasible and to ~nimize the spread of contamination during ldter 

decommissioning steps . Then all superfluous materials (desks, cabinets, 

shielding, uncontaminated equipment) are removed trom the laboratory. 

2) Glovebox Stripping: Aiter the gloveboxes are cleaned, all 

external services (except for ventilation) are disconnected and bla~ed off . 

These include house vacuum, corrosive vapor exhaust, compressed gases, acias, 

product and liquid waste transfer lines, distilled water, and chilled water . 

At this time, these services are cut back only to the extent necessary to 

facilitate removal of the gloveboxes or equipment. Because some of these 

service lines are radioactively contaminated internally, a contamination 

control technique such as fixation, bagging or use of a temporary enclosure is 

required at each severance point to maintain radiological control. 

Next the inner floor of the two-level gloveboxes in PP 

Building are plasma cut to gain access to the lower glovebox well for 

cleaning . All internal glovebox equipment (such as evaporators, dissolvers, 

tanks, furnaces, and piping) is removed via special ventilated temporary 

enclosures (plastic tents - see Appendix A) to control contamination spread . 

After removal, the equip~ent is packaged for disposal • 
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3) Glovebox Removal: The stripped glovebox is cleaned agaia, and 

the internal area of the glovebox is coated with a thin layer of foam wnich 

:;ets up rigidly to secure any residual contamination within the gloveoox . The 

ventilation supply and exhaust lines are disconnected and blanked off . Each 

glovebox is separated from the adjoining glovebox, sectioned if larger than 

the ~aste package, and packaged according to Mound, DOE, and DOT regU:ations 

for subsequent shipment . 

b . Structural Decontamination (SD) Phase 

1) Structural Decontamination- Services: After the gloveboxes 

have bee~ removed, the remaining services and support equipment are removed 

back to their point of origin (including penetrations through walls, ceilings, 

and floo rs ) . 

2) Structural Decontamination - Room: The vacated a rea is now 

decontaminated to "as low as reasonably achievable" by removing a layer of 

material from walls, ceilings, and floors, and r~oving doors and windows in 

potentially contaminated areas . 

3) Structural Decontamination - Isolation: After the a r ea has 

been decontaminated as much as practicable and radiologically monitored, a 

" permanent" isolation barrier is installed on all surfaces to seal any 

remaining contamination and prevent future migration. Surveillance services 

(air sampling, fire detection and protection, lighting , electrical, negative 

pressur e filtered ventilation, and drains) are then installed . The final 

r adiological release survey is then taken and the certi fication report is 

issued: 
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This procedure is referred co as "extensive decontamination and 

• decommissioning." The final average contamination levels in th~ PP and R 

Building, after sealing, will be: 

• 

• 

Wipe - ~ 20 dis/min/100 cm2 

Direct- ~1500 dis/min/100 cm2 

· External Radiation- ~1 mr/hr at surface 

The filtered ventilation for the decommissioned areas ~11 

continue to provide a negative pressure to protect personnel and the environ-

ment from any migration of residual contamination. These actions will leave 

the decommissioned areas in a condition acceptable for either additional ~o-

capsulated plutonium-238 work, other radioactive work , or "cold" {non-

· radioactive) ~ork perfonned ~th limited surveillance (monitoring) of the work 

area . Limited surveillance encompasses air sampling, periodic wipes and 

direct monitoring to verify that any residual contamination remains fixed • 

The complete decontamination and decommissioning of the Waste 

Transfer System will follow the same general procedure, i . e . , Equipment 

Removal Phase and Decontamination (Facility and Soil Removal) Phases . As 

complete decomissioniog is planned, r emaining contamination levels (in the 

soil) should approach unrestricted leyelsl (conditional release) . 

D. ·Schedule of Projects • 

During the development of the D&D project schedule, several external 

factors were considered to minimize any impact that may be related to the D&D 

Project . 

LA level of 100 pCi/g is the goal of regedial action of near surface soil 
(first 12 inches). A lo~er limit of 25 pCi/g is the goat ior ALARA 
evaluations . 
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1. Fundin~ Responsibilities 

• Funding responsibilities wer~ deterMined based on the last userl 

concept oi prlmary processing and common support areas: 

a . Primary Processing Areas : Primary processing areas are labora-

tortes that were dedicated to a particular DOE program agency . 

~~SPD areas: PP-Al, A2, Bl, Cl, Cl, C3, C4, ElA. Fl (part). F2, F3, 

15. 122, 177, and 178 

R-120, 127, 130, 131, 1 3, and 147 

WTS - all areas 

OMA areas: PP-B2, 83, Dl, 02, El , E2, and 111 

R- 159 

b . Common Support Areas: Common support areas in PP Builaing coqtain 

common support systems that have been used to support ~~SPD and OMA processing 

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

• ANSPD(NE) and OMA gloveboxes and laboratories . These systems include: 

Clovebox Waste Processing 

Waste Packaging 

Material Transfer 

Ventilation Systems 

Process Systems 

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

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

veyor; major pieces of equipment (fans, pumP.s, motors , tanks, evapo rators, 

!original user of most of the PP and R Building laboratories was ~:S?D 
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scrubbers , e t c . ) ; mi l es of piping: and the entire f irst floor of PP duilding 

• along with the major laboratory areas on the second floor . A more detailed 

description of these co::u::lOn support areas is given in Appendi:< S. 

• 

• 

Responsibility for the 0&0 of these common support areas rested 

primarily (70% of total cost) with OMA as last primary user of these systeos. 

~ote that the D&D of most of the dedicated .~~SPD(NE} and OMA processing 

gloveboxes had t o be accomplisbed prior to 0&0 of the common support systems. 

2 . Coordinated YE/OMA Funding 

The O&D schedule is based on coordinated NE/OMA funding to provide the 

most etficient effort by following a logical sequence of 0&0 steps in areas of 

joint ownership rather than performing each program ' s O&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 0&0 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 par t of an area 

Balanced cesources required by avoiding fluctuations 

~etention of experienced plutonium-238 decommissioning personnel 
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- strippable coatings to facilitate decontamination 

- use of "Radiation Control Area Maintenance Pen:dt11 

(see Appendix D for example) 

- use of pneu=acic tools to prevent electrical hazards 

- burning pem.its 

- fire watches 

- special heavy duty transporter~ to minimize physical 
lifting and coving 

- use of minimal polyurethane foam in equipment and piping to 
immobilize contamination and shore equipment 

- use of ''Three-Zone" (high-medium-low potential risk areas) 
concept to ~inioize potential spread of contamination 

- pre-job conferences of all involved personnel on high 
potential risk jobs 

- various radiological control points (airborne, ~pe. 
gamma, neutron) where operations are stopped and reassessed, 
1f exceeded 

- various radiological data exception and crend analysis 
reports to management 

- construction of semi-permanent airlocks for waste 
container loading and removal 

- construction of semi-permanent barriers, walls, and 
airlocks for contamination control 

- use of a portable changeroom and enclosure for outside 
work 

- use of specialized cutting techniques such as plasma 
torching 

- use of low and high pressure cleaning units to facilitate 
decontamination 

- foam pem.it requ:iring inspector and monitor 

- specially designed platforms for loading contaminated ~aste 
safely into waste containers • 

II-12 



Time required to complete D&D minimized by following a logical 

D&D sequence . 

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 schedules and requirements 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 r adioactive 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 work force in a given area is sized to provide optimum efficiency 

and safety for the operation being per formed . The work force size will be 

limited by type of operation and physical limitations with the area . 
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Traffic control and material movements required by this D~D eifort 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 SN 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 ove rall site potential release risk. However, this should not affect the 

final completion date of either project . 

This 0&0 Project Schedule is developed with an objective t o 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 provides for the effect of reduced ANSPD(NE) funding 

in FY1980, FY1981, and FY1982 and for OMA's supplemental funding in FY1981 . 

E. Cost of Projects 

Resource requirements for the decontamination and decommissioning of 

the inactive ANSPO(NE) and OMA areas at Mound are given in Table 1 (on next 

page) by fiscal ~ear and by individual project in their respective sections . 

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

variances: 

ANSPD(NE) 
OAA 

TOTAL 

FY88 Budget 
Submission Costs 
($ in millions) 

36 .5 
32 . 7 

69 .2 

Proposed 
FY89 Budget 

Submission ·costs 
($ in millions) 
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44.3 
37 . 9 

82 .2 

Total Change 
($ in millions) 

7 .8 
5 . 2 
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• The $7.8M increase in the ANSPD(N£) costs is because or increasea 

scope on the PP Building project at $1 .8M (increased contamination and 

difficulty of structural decontamination of support area~ on the first floor) 

and for increased scope on the WTS proJeCt at $b.OM (increased contamination 

soil vol~es and burial costs). These increases are compared to the previously 

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

FY 1980 Currt!nt 
Cost Estimate Cost Estimate Increase 

PP Building Project $17,243 $19,000 $1,757 

R Building Project $ 9,230 $ 9,205 s (25) 

WTS Project $ 9,992 jil&,04ts Sb,056 

Total $36,465 $44,253 $7,78b 

The $5 . 2M increase in the OMA costs is aloo because of increased scope 

• on the PP Building project (increased contamination and difficulty of 

scructural decontamination of support areas on the first floor). This increase 

• 

is compared to the previously approved baseline that was set in FY 19BO . 

Detail of the increase is: 

PP Building Project1 

FY 19~0 

Cost Estimate 

$32,689 

Current 
Cost Estimate 

~37,876 

Increase 

$5 ' 187 

NOTE: See Appendix G for additional detailo on cost increases for 
NE and OMA compared to the FY 19~0 baseline. 

ltncludes one laboratory in R Building (R-1598) 
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F. Other Hound Projects 

Several other D&D projects have been identified for ~lound 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, ltO) and 

contaminated soil • 
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'fABLE ll 

UTIIER OECUNTAHlNATION ~0 DECO~IM ISS lONlNG l>ROJ t::CTS AT ~IOUNO 

BUDGET OBLl GATlONS ( 60) 

Funding f.sllmd t ed* 
Arcus Agency Cost (3.2_ _ Uurution 

S~l Mu i I d lnu Decommissioning DP 46 . 4R t· 'i 1 'Jti:J-t <J<Jo 

R 11•9 1~1) DP I. 6Ft FY l'JtS 5-11Jl:J8 

sw Hul l lllllg (PurLia t) 0&0 mtA J .9Ft l•'Y l9~1i- 1992 

Wll Build Ins (Partia l ) L>&D OMA ).9Ft FY l 'JtsiS 199l 

Sl> 8u J l d 1. ng Decommissioning DP :l. 4Ft FYl'JtsU-1990 

.... 
I IIECPtW Const ruction w OMA 2 .6H FY l'Jtsti- 1 9~.1) 

N 

S\~ Cuvc Al'cn 0~0 NE :l. l A 1-'YI9H9- 199U 

Uuildlng 2 1 Ducoanmlss ioning UP ll .SH FYIIJ91-l~9/ 

Uth•r llntlerground Lines to WD TBD** Not available Not lhul~etcd 

Slt • Soil Areas TliD** Not available Not Uudgctcd 

* lo'V ll)Uti ulll.l beyonll in FY 198ti dollar::; (to bl:! updated Lo FY J ~t19 dollar~:~ ln I•'L•btullry, UHH) 

** Ttl lw d •Lcrmlned . 
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• 

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 • 
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II. PROJECT STRUCTURE 

• The project is divided into four major categories; the first being the 

• 

• 

conceptual design. Considerable thought was given to the physical coniigur-

ation of the buildings and site and the problems of logistics, in situ de-

commissioning, obstructions, and other structural factors . These problems were 

also viewed from other perspectives, such as safety , need for size and volume 

reduction, handling of secondary wastes generated, packaging, transportation 

and burial requirements . 

The second category dealt with the need for new construction, modiiica-

tions to exis t ing buildings, material handling equipment, special tools, 

instruments , and supplies as developed during the conceptual phase of the 

engineer ing design . 

The third ca t egory was the development of detailed work flow diagrams 

showing every operation in pr oper sequence, including sampling and testing . 

The fourth category was the quality control requirements and the 

establishment of written procedures from the work flow plan and the method for 

controlling and auditing changes to these procedures . In- line inspections are 

noted in the work flow plan and include a final inspection and approval of the 

packages prepared for shipment . 

A. Engineering Design and Waste Management Consideration 

1 . Building and Site: An in- depth analysis of Buildings PP, R, and 

41 and the site of the underground lines revealed a number of physical problems 

involving logistics, safety, and maintenance of continuity of operations . It 

was evident that numerous modifications and new construction would be required 

to solve these problems . For example, Corridor 5 in R- Building is the main 
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corridor through which waste packages and equipment are brought into and out 

of the laboratories co be decontaclnated and decommissioned . This corridor 

.~~ filled ~~th equipment , much of it obsolete, which had to be removed or 

relocated. Air locks ~ith lar6er doors ~ere required for contamination 

control in the R Building . Also, the PP Building docks ~ere too small to 

accommodate the transfer of large TRU boxes and required eolar~ement . 

Contamination cont rol presented other problems . The corridors 

required additional air locks co provide effective isolation from otber 

areas. T~porary partitions were needed to maintain isolation from the rest 

of the building . 

Control of contamination at the pumping station (Building 41) for 

the underground vaste lines presents a serious problem during D&D operations . 

The mosc· cosc effective plan was to build a temporary superstructure to 

enclose the entire building • 

!n the logistics plan, provisions were made co provide storage areas 

for waste boxes, tools and other supplies . These facilities also serve as 

staging areas for waste packages since they require protection from the 

elements while awaiting transfer to the new fiberglass sealln~ .1nd gamma 

scanning facility . 

The decommissioning of the underground waste lines presented a 

number oi difficult problems . First, there was a considerable amount of soil 

to be removed -- in some cases, as deep as 23 feet which required extensive 

shoring. There are also many elevation changes (up to 140 teet) which 

required temporary silt retention basins . The plan used mechanical and 

manual digging to minimize the potential for breaking the lines. Also, there 

~ere more than ~00 flanged joints in the waste lines, each requiring special 

care in handling . 
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Special enclosures were required co protect the personnel and environment 

~ during this phase ot work . 

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

decontamination and decommissioning plan 1~ the prevention or 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 

11ALARA" philosophy is being achieved by special emphasis ln the areas of: 

Planning 

Managmenc Involvement and Commitment 

Organization (Responsibility and Authority) 

Communications 

Quality Program 

~ Training 

Procedures 

• Controls/Audits 

Foll ow-up/Corrective Action 

Safety Analysis 

ALARA Program 

• Experience 

Consultants 

Manpower Planning 

Special Pr otective Equipment and Techniques 

~ 
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a . Planning: Mound has errectively decontaminated ~nd Jecommissioned 

four other major facilities since 1949 . z.tany minor areas have also been decon

taminated and deco!DIDissioned . See Appendix C for the report~ "A Su::m1ary Revie10l 

of Mound's Experience in 0&0 oi Radioactive Facilities 19!.9-1973", "Mound's 

Decommi:;,sioning Experience, Tooling, and Techniques", "The Use of -.:reth.ane Foam 

in the Decontamination and Decommissioning oi Nuclear Facilities" and "Tools 

for Decontamination and Decomcissioning 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 --ere: 

• 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 

• ~onthly Director D&D Meetings 

• Weekly D&D Planning t1eetings 

• Weekly Coordination Meetings 

• Daily Pla~ing 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 tV). S(>rue 

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 

0&0 area inspection quarterly by Directors 

• Monthly Department Directors• meetings to review 
0&0 status 

• Weekly D&D Project Management meetings 
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• Daily contact with D&D activities by 0&0 ProJect 
Man lS•! nc::nt 

c . Organization: A special interdepartment 0&0 Management Team ~as 

formed to coordinate efforts of the three departments dlrectly involved 

(Nuclear Operation~, S~ineering and Administrative Services) . See Section IV 

ior more details . 

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

D&O are effective . Some examples of special ·orlMmtications techniques used 

are: 

• Special bulletin boards in 0&0 areas 

• 0&0 logo 

• Special meetings for O&D personnel 

• Periodic O&D bulletins to personnel 

• Management Team approach to O&D 

• Pre-Job Conferences 

• Various special reportb on 0&0 

e . Quality Pr ogr am : In the areas of Environment, Safety and Health 

quality programs were formali;.,a,\ t1) ~~nsure independent assessment of the 

quality of the plan of 0&0 activities and conformance to the plan . Significant 

aspects of thts quality program include: 

• Procedures 

• Documentation 

• Audits 

• Controls 

• Training 

• Follow-up/Corrective Action 
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• Standards 

See Section II . D. f or more quality p ro~ram details . 

f. Training: As the D&D proj~c t lnvolved obtaining additional manpower, an 

extensive training program was established for new and existing personnel to 

ensure that D&D personnel were qualified . Some examples of this program are: 

• New employe Safety and Environmental Technology orientation 

• Initial training of new D&D employes in other work areas 

• Semi- annual refresher orientations 

• Monthly group safety meetings 

• ALARA refresher or ientations 

• Maintenance worker training program 

• Ar ea Health Physics and respirator protectiob orientations 

• Special technique training sessions (foaming and welding, 
for example) 

• Alpha Radiation Workers Cer tification Program 

g . Pr ocedures: Special procedures with management approval and 

wo r ker involvement are developed for unusual jobs . Also existing procedures 

are applied toward D&D ·activities . See Section III . D for more details . 

h . Contr ols/Audits: Special internal and exte r nal controls and 

audits of the effectiveness of these cont r ols are developed and used with 

existing controls to ensure that radiation exposur es are "as low as reasonably 

achievable" . Critical radiological sur veys a r e independently verified 

periodically by an outside or ganization . The radiological trend report on air 

levels, contamination , and exposures is one example of the type of controls 

used . Another example is the cont rol of the number of activities at various 

risk levels that ar e permitted to be performed simultaneously in any one 

building . In addition, risk work i s not performed outs ide of bui ldln:-GS dur i ng 

inclement weather . 
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i . Follow-up/Corrective Action: Deviations from the D&O Plan are 

closely monitored by the various levels ot involved management throu6h t he 

required status reports and planning ~eetings, and by personal observations . 

Significant deviations are investigated, corrective action is taken and 

follow-up is made to ensure confotQation . 

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

ations tltat could potentially cause an environmental, safety or heal t h problem . 

Some examples of the safet y analyses performed a re: 

• Pre-Job Conferences 

• Loss Prevention and Environmental Control (LP&EC) Reviews 
(on concepts, designs, construction, modifications, and 
processes) 

• ~nagerial 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 

• Criticality 

• Waste Management 

• Environmental Pr otection 

• Fire Protection 

• Security 
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k. ALARA: Emphasis on maintaining radioactive and nonradioactive 

exposures and effluents "as low as reasonably achievable" {ALAR.\) starte<i in 

the early 1970s . As a result of this emphasis, ~xposures and effluents have 

significantly been reduced since 1970. 

Special emphasis has been placed on AL~ as it applies to the D&D 

Project through several approaches: 

A major emphasis area of Mound's Executive 
Safety Committee 

Special 0&0 logo 

Periodic ~nag~ent ALARA Review 

Special ALARA Orientat ions for 0&0 Personnel 

1. Experience: ~ound personnel, in addition to l~ndling 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 contracto r personnel 

experienced in D&D. 

m. Consultants: Mound has sough t and will continue to actively seek 

the advice of other non-Mound personnel on D&D and related efforts throu~h 

publications, telephone conversations, Mound visits, and visits to other 

contractor5 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. :~npower Planning: Because of the large manpower requir~enc 

of the D&D project, several considerations were evaluated in planning can?o~er 

disciplines, levels and timing. Some of these considerations are : 

• Use of experienced personnel 

• Qualification of new personnel 

• Effective ~nagement 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: Soae ex~ples 

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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• Satety Equipment 

- safety glasses and shoes 

- hard hats 

- bump hats 

- portable fire extinguishers 

- specialized gloves 

- hearing protection 

- face shields 

- ground iault incerrupt~rs 

• Monitoring Equipment 

- industrial hygiene monitors 

- selective Pu-23ij laboratory and scack monitors 

- alpha monitors (onsite and oftsite) including 
portable Fidler detectors 

- gamma·and neutron rLD 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 addition41 containment 

- portable HEPA filtered exhausters with variable air 
flow rates 

• Special Techniques 

use of contamination control techniques ~~en separating 
service lines and gloveboxes (enclosures , fixtures, 
special tools) 
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- strippable coatings to facilitate decontamination 

- use of "Radiation Control Area Maintenance Pen:dt11 

(see Appendix D for example) 

- use of pneu=acic tools to prevent electrical hazards 

- burning pem.its 

- fire watches 

- special heavy duty transporter~ to minimize physical 
lifting and coving 

- use of minimal polyurethane foam in equipment and piping to 
immobilize contamination and shore equipment 

- use of ''Three-Zone" (high-medium-low potential risk areas) 
concept to ~inioize potential spread of contamination 

- pre-job conferences of all involved personnel on high 
potential risk jobs 

- various radiological control points (airborne, ~pe. 
gamma, neutron) where operations are stopped and reassessed, 
1f exceeded 

- various radiological data exception and crend analysis 
reports to management 

- construction of semi-permanent airlocks for waste 
container loading and removal 

- construction of semi-permanent barriers, walls, and 
airlocks for contamination control 

- use of a portable changeroom and enclosure for outside 
work 

- use of specialized cutting techniques such as plasma 
torching 

- use of low and high pressure cleaning units to facilitate 
decontamination 

- foam pem.it requ:iring inspector and monitor 

- specially designed platforms for loading contaminated ~aste 
safely into waste containers • 
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C. Waste Management 

~ Mound incorporates sound ~aste management practices in the 

~ 

~ 

Decontamination and Decommissioning ~[fort. A number or cost erfective steps 

are taken to reduce 1) the amount of radioactive waste to be shi?ped for burial 

as non-TRU waste to the Nevada Test Site; and, 2) the TRU waste to be ?•aced 

into retrievable storage at Idaho National Engineering Laboratory . a briei 

description of some of these practices and procedures tallows : 

a . ~terials Introduction: A formal program was ~plemented ln 

July of 1974 to reduce the quantity of support materials introduced into areas 

where TRU conta~nation is possible . Specific actions taken under chis program 

include a) unpacking of supplies and equip111ent in nonradiation areas; b) timely 

radiation surveys of such materials introduced into controlled areas to pe~it 

discarding as non-TRU; c) storage oi required ,IJ:•pli~..; in controlled areas 

having very low potential for contamination; d) thorough cleaning of gloveboxes 

prior to performing maintenance or D&D work; and e) minimizing materials 

introduced into the gloveboxes . These practices are applied in day-eo- day 

operations and will certainly have direct application during the D&D 

operations . Efficient control of this progr am has demonstrated that 

significant reduction in the volumes of TRU waste generated can be achieved . 

b. Compaction: Mound uses a compactor for volume reduction of 

alpha-contaminated-compactible LSA waste . The compaction operation yields an 

average volume reduction ratio of 4:1 . 

lnon-burnabl 
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c . Inc~neration: Combustible waste was incinerated in the ~lovebox 

• 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 dCtivities in 

the D&D Program . These wastes are varied in composition and consist of 

cleaning solutions, rags, tools, piping, tanks, gloveboxes, concrete, soil, 

etc . Lable 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 4U1 
FY80 19~ 54 252 
FY81 635 4 639 
FY82 201 9 210 

• FY83 27 1 28 
FY84 5 1 6 
F"{85 7 l g 

FY86 0 1 1 

Total 1590 193 1783 
-- -- --

Target 2870 420 3290 

Percent of Target 55% 46% 54% 

S . 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 (NV0-185) , or Idaho storage criteria (lD0-10074), and WIPP-WAC 

criteria for final disposal of TRU waste . There are basically two types oi 
. 

packages utilized for waste materials, a 55-gallon steel drum and plywood 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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fABLE 111 

ESTIMATED WAST~ VULUt-U~S 
(Thousands of cubic (eeL) 

1-'isc,ll Year 1978 1979 1980 1981 1982 1963 1964 1965 1966 1967 1966 19~9 1990 '1'0Ldl 

ANSPU(NE) LSA 6 8 3 11 11 13 44 55 7J. 49 26 :J9 77 416 

OMA LSA 8 10 10 7 11 17 1~ 12 .lJ 12 u l:lH 

TOTAl. LSA 8 6 11 21 2 1 20 ~5 72 90 bl '•9 51 17 544 

ANSl'O(Nt::) TRU 2 4 1 9 9 5 5 2 6 1 u 0 45 

.... 
OHA t'KU 6 9 9 4 4 1 1 1 0 u J{) 

I -U'l 

Total TRU 2 4 7 16 18 9 2 1 'l u u IH 

l.SA • Low Spcc111c Activity or Non-TRU 



a. TRU Wast~ Packaging: All transuranic waste generated at 

• tound must be packaged in a 20- year retr1evabl~ container in accordance ~ith 

DOE Order 5~20.2 "Radioactive \oast.: management", and IPP criteria documents 

• 

• 

(DOE-WIPP-069 and DOE-ULPP-114) . A number of TRU packages are in use 

throughout the DOE complex . Mound has adopted the containers or~ginally 

developed by Rocky Flats . The drum set consists oi a 55-gallon Spec. 17C 

steel drum with a 90 mil high density polyethylene liner inside. The liner 

has a snap-in lid. An outstanding Quality Control Program administered by 

Mound personnel provides high quality drums and liners for packaging the 

~astes . Operations involving the loading oi wastes into these drums in 

preparation for shipment and storage are rigorously documented by operation 

sheets and these operations are subject to periodic internal and DOE audits . 

A comprehensive compilation of all operations with regard to 

packaging and TRU waste handling is presented in MD-702US "TRU Waste Manage-

ment" (see Appendix E for Table of Contents). A sophisticated mac.erials 

accountability system identifies specific items within a drum or box and 

provides documented traceability on all materials packaged for shipment . 

Examples of the types of waste which are packaged in these 

drum sets from 0&0 operations include: 

l) in-line equipment, metal, tools (non-combustible). 

2) in- line waste, paper, gloves, plastic bags (combustible) . 

The second TRU container which had been used was a fiberglass reinforced 

plywood (FRP) box. This is a nominally 4 x 4 x 7 rt . in size and is 

certified as a DOT Spec 7A container . As with the dr\~. a QC Prograc ensures 

quality boxes for use in the program • 
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The boxes ~ere fabricated by a qualified oftsite vendor . After t he 

~ box w ~ loaded, the f inal seal antt coating oi the lid area was a ppli ed at a 

Hberglassing f acility at :iound . In addition to the standard :. x !. :< i ft 

~ 

~ 

rRP box, Mound personnel designed oversized FRP boxes1 to accommodate ~o~e of 

the larger equipment itecs antt gloveboxes which had to be re~ovea duriQ6 the 

D&D operations . The oversized boxes we re required because Mound did aot have 

a size reduction facili t y for handling equipment of this type. These 

oversize boxes were fabr icated by an outside vendor and were tested and 

certified at Mound for DOT Spec 7A compliance . These over sized FRP boxes 

were used prior to FY 1983, and are no longer used . They are currently in 

sto rage at I~L site . The use of the standard size FRP box was discont inued 

in 1985 . 

The third TRU container is a steel box which will replace the FRP 

box in 1985 . The s t eel box sat isfies the Waste Isolation Pilot Plant (WI?P) 

requi r ement for non- combustible Type A packages . The s t eel boxes ar e also 

fabr icated by a qualified offsi t e vendor and a re inspect ed to assure 

conformance to the specificat ion of DOT Spec 7A . 

An int egr al par t of t he TRU box for 0&0 ope rations is the use of a 

minimal amoun t of urethane foam . This foam , which is inJected by gun and has 

a rigid set, is used 1) to seal any cont amination i n the glovebox , 2) to 

anchor the glovebox or ot her equipment within the box, and 3) to enhance 

structural integr ity in the box for transpor tation and handling safety . 

lMound was author ized pr ior to FY 1983) by Idaho to utilize five diffe r ent 
sized fiberglass (FRP) coa t ed boxes for TRU waste . These sizes a re : 

TYPE SIZE (Wid t h x Height x Length) 

Std . t. ft X '+ ft X 7 ft 
l 5 r t - 11-'1 in . X 8 ft-1 0-5 / 8 in . X 11 ft- 4"2 in . 
LII 5 ft - 4 in . x: 8 ft-IS- 1/8 in . X 9 ft-l'l in . 
IV 4 ftx 5 ft - 6 in . X 8 ft 
v 5 f t-'l in . X 5 ft- 2- 1/ 8 in. X ~ ft-7 in . 
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b. Non-TRU Waste: As with TRU waste, 55-gallon d~s and 

boxes are the t~ general types of containers utilized. the d~ are 

55-gallon Spec liB steel drugs. The boxes ore constructed of plywood . The 

DOT regulations call for a strong tight container for shipment of radioactive 

wastes of this level of activity, and the plywood box meets the requirements. 

the standard LSA box size is 4 x 4 x 7 ft; however, smaller boxes (2 x 4 x 7) 

are used for heavy items for ease of handling. The loading of tbe non-TR~ 

waste material is also subject to audit. 

6 . Transportation and Burial/Storage: After loading, the waste 

packages are staged for shipment. During the staging period, a thorough 

package inspection is oade to ensure that the waste is properly pac.l(aged and 

the waste container is acceptable for shipment . The inspection checklist 

includes items such as touch- up painting of drums, checking drum gaskets, 

checKing bolt rings for specified torque, applying permanent seals, gamma 

scanning, direct and wipeable r adiation surveys, and application of 

appropriate shipping labels. As in other phases of the Waste Management 

Pr ogram , this check- off list is carefully audited. Noncomplying waste 

packages are repr ocessed t o meet shipping criteria . Each package must be 

certified by a designated certifying officer before it can be offered for 

shipment. 

a. !RU Waste: The TRU waste from Mound is shipped by rail to 

Idaho Sational Engineering Laboratory which is operated for DOE by EG&G . The 

waste is placed into retrievable storage (above ground) until the WIPP 

facility is operational. Mound has four ATMX railcars available, two 500 ser

tes (ATMX 501 and 504) aad cwo 600 series (ATMX 610 and 613) • 
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These railcars have been specially modified for transporting waste shipments 

and have been granted DOT special permits for handling Typ~ B and greater 

\{uantities of TRU materials . The two 500 series railcars have three bays, 

~ach of which will accommodate o4 55- gallon drums or four standard TRU boxes . 

One 600 series railcar has two large bays with each bay accepting a standard 

lCS container in which approximately 60 55-gallon drums can be placed. A 

total of 120 drums can be shipped per this 600 series railcar. The other 600 

series railcar has three bays and was utilized t o ship the oversized FRP 

boxes. 

b. Non TRU Waste: The low-level (non-TRU) waste from the D&D 

project is also subjected to a preshipment checklist . The packaged LSA waste 

is then loaded into a commercial closed van for shipment to the Nevada Test 

Site (NTS) , where it is placed into shallow land burial. Mound has been 

shipping its low-level waste to NTS since March , 1980. Prior to this time, 

Mound shipped low-level waste to commercial burial sites utilizing Chem 

Nuclear's Barnwell, South Carolina, buria~ ground f r om 1976 to 1980 and other 

commercial and DOE sites prior to that time . Mound personnel maintain close 

contact with the burial ground operations to ensure compliance. 

B. Construction and Procurement: As stated earlier, certain modifications 

and new construction are required to solve problems in logistics, safety and 

isolation of ongoing operations . Each area, PP, R, and the Waste Transfer 

System, must be considered separately as the problems are very specific . The 

modifications and new construction are described, by area, below: 

1. PP Building: The transfer of TRU boxes from the interior of the PP 

Building must be made without disturbing ongoing programs . To accomplish 

this, the main Corridor 137 (see Figure 11) was isolated from the building by 
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e~ecting air1ocks at the A-8 Cor~ido r on the north end and E-F Corridor on 

~ the south end . The existing airlocks, PP-101 and PP-107, were also extended 

to the full depth of the dock and sealed . The existing doors were replaced 

~ 

~ 

~ith taller doors . Empty TRU boxes are loaded and foamed in these airlocks. 

The enclosed dock extensions, 10 x 20 x 24 it high, were constructed in line 

with PP-10 1 and PP-107 to facilitate loading of trucks . Contamination con-

trol is provided by setting the pressure in the extended airlock to 0 . 10 in. 

WG . 

The need for construction of the third airlock extension (PP-104) 

was eliminated by modifying internal building walls to gain access to PP-101 

from PP-141. 

The need for an expanded airlock replacing PP-11 to facilitate the 

packaging of large pieces of equipment to be removed from the first floor of 

the PP Building (see Figure 12) was evaluated . With the development of size 

reduction techniques, an extensive airlock expansion was not required . 

Building 39 was modified to service three functions: a staging and 

intermediate storage area, final fiberglass sealing of the TRU fiberglass 

boxes, and gamma scanning of the final TRU package . 

The modifications include the fabrication and installation of a 15 

ft diameter turntable to serve both the fiberglass sealing ope~ation and 

gamma scan facility and construction of an 18 x 15 x 11 ft paint drying 

booth. The gamma scan equipment is housed in a new 6 x 9 x 8 ft room. 

Ventilation was provided for heating the building and controlling 

the temperature of the gamma scan instrument r oom . 
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2. R. Building: The plan ~as designed to remove obsolete equipment in 

Corridor S to simpliiy movement of equipment and other trash to a staging 

area . The recirculting air system at the south end of Corridor S served 

gloveboxes for ongoing programs, so prior to its removal, accommodations were 

made to provide other means for servicing these laboratories. 

This was accomplished by placing several gloveboxes on a nitrogen 

purge and exhausting them to the glovebox filter bank . Other gloveboxes 

needing a low oxygen atmosphere were provided with a deoxo unit . All ocher 

boxes on the recirculating system being decontaminated and decommissioned 

were provided with a single pass air exhausting to the glovebox filter bank . 

The door at the south end of Corridor S was too small to permit 

passage of equipment to be moved out of the building and was replaced with a 

larger double door . For contamination control, it was necessary to add an 

airlock at the south end of CorridorS (see Figure 13) • 

Several other pieces of equipment located in Corridor S prevented 

free passage of materials from being removed from the 0&0 areas . It was 

therefore necessary to relocat e this equipment . 

The plan also required the construction of a facility to be used as 

a storage and staging area for waste packages and equipment . An unheated 

steel building, 63 x 34 x 13 ft high, was located at the south end of the R 

and E Building . This building (68) contains three bays, each approximately 

20 x 34 ft, with individual roll-up doors on the south end . This arrangement 

permits the use of a forklift truck for material handling . The building was 

provided with a "dry' pressurized sprinkler system to -prevent the freezing of 

the sprinkler water during periods of low temperature. In the event of fire, 

the system operates as a normal "wet" system . 
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In orde r t o facili~ace che packaging of large pieces of equipment, 

R-159 was stripped of all equipment and gloveboxes in FY1981 and the norch 

end (Rl59A) is now being used as a temporary waste staging area for D&D 

operations . 

3 . Waste Transfer System : A portable fumebood 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 co cover sections of the waste 

lines and prov~de a work space. The fumehood is provided with HEPA filte red 

exhaust . 

Prior to che 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 ic to pr ovide pr otection to the eov~ronment . A description 

of this structure is as follows: it is a 49 x 19 x 17 ft pole barn type 

structure above ground with reinforced plastic inner and outer walls . It 

includes lights, portable exhausts , controlled ventilation, REPA 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 coto , 
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A partial list of the tools chat have been purchased to dace is 

~ shown as follows: 

• Power Nibblers 

• ~anual Nibblers 

• Replacement Cutters for ~ibblers 

·Punches and Dies_for Nibblers 

• Fixed 80011 Floot Crane 

• Hoists fr011 One- Hal£ Too to Five Ton Capacity 

• cable- Mini-Mules 

• power Riveters 

• Electric Drills 

• roamers 

• pneumatic Tools 

~ 
• Gantries 

• Pallet Trucks 

• Electric Pavement Breakers 

• Fork Lifts 

• concrete Scabblers 

• Tow Tractor 

• come-Alongs 

• Sawsalls 

• Roto Ramu:er 

• s traddle Stacker 

• Rol-A-Lift 

• Hi-Jacker 

• Floor Tile Re~over 

~ 
II-26 



• 

• 

• 

• Sandbla:>tt!r 

• A1r 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 descri?tion of the 

operations wa~ prepared in the form of flow diagrams for all work co be per~ 

formed . For simplicity, only t he major operations are shown . 

Since the 0&0 of gloveboxes (Clovebox Removal Phase) in both PP and 

R Buildings are similar, one typical flow sheet was prepared (Figur e 1~) . 

However , separate PP and R Buildin~ (Figures 15, 1o) flow sheets were 

prepared for the Structur al Decontamination Phase since the building designs 

a re different . 

Since the Waste Transfer System (undergr ound lines and Building 41) 

involves complete demoli t ion, a separate flow sheet was pr epared (Figure 17). 

o. Quality Assurance Program: The Quality Control organization within 

Hound's Administrative Services Deparonent is directly involved in the 0&0 

Progr am . The role of the Quality Control function is that of independent 

assessment 

1) to ensure the adequacy of D&O plans; 2) to ensure by audit chat D&D act

ivities as implemented are consistent with the activities as planned; 3) co 

ensure that necessary changes in o~o •~rk in progress have been approven as 
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required; and ) to report to managem~nt in a timely manner . The objective 

of the QC efiort 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 

environcent . 

There are a numb~r of procedural checks indicated on the Work Flow 

Diagrams . These are designed to indicate when decontamination has reacn~d 

the acceptable level, or provide iniormatio~ re~ardtng 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 ·~re to be reproc~ssed 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 accountability 

information and appr oval .for shipment to Idaho . Any over limit 

package will be reprocessed . 

In addition, radiological su~veys of remaining contamination will be 

periodically verified by an outside organization usin~ accepted methodology • 
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Ill. APPLICABLE STAL'WARDS AND CRITERIA 

• The planning and execution of the Decontamination and Deco~nmisioning 

• 

• 

(D&D) of inactive areas at Mound is in accord with applicable sections of UOE 

Orders and Manual Chapters, Code of Federal Regulations, OSHA Regulations, 

ANSI Standards , NCRP & ICRP Reports and Recommendations and Mound Policy and 

Procedures . 

Extensive decontamination of the areas in PP Building and R Building is 

defined as the r~moval of all contaminated equipm~nt and systems, includi11g 

gloveboxes and piping; decontamination of all remainin6 surfaces; and restor-

ation of the areas to a reusable state . The final average anticipated 

contamination levels, after sealing, will be: 

Wipe- ~ 20 dis/min/100 cm2 

Direct- ~ 1500 dis/min/100 cm2 

External Radiation- ~ 1 mr/hr at surface 

The sealed areas within buildings will remain under radiological 

control and negative air pressure to protect personnel and the environment . 

contaminated soil will be removed to an acceptable level . A level of 

100 pCi/g is the goal of remedial action of near surface tfirst 12 inches) 

soil . A lower limit of 25 pCi/g is the goal for ALARA evaluations . 

A. DOE Orders:1 Applicable sections of the following primary DOE 

Orders were factored into the D&D Plan: 

• DOE 3790 . 1, "Occupational Safety and Health Program for Federal 
Employees" 

• DOE 5440 . lB, "Implementation of the National Environmental Policy 
Act" 

• DOE 5480 . lA, "Environmental Protection, Safety, and Health 
Protection Program for DOE Operations" 

lParcial Li-;ting 
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• DOE 5480.4, "Environmental Safety, and Health Protection 
Standards11 

• DOE 5480 . 1 , Chapter III, 11 Safety Requirements for the Packaging of 
Fissile and Other Radioactive Materials" 

• DOE 5480 . 1, Chapter IV, "Nuclear Criticality Safety" 

• DOE 5480.1, Chapter V, "Safety of Nuclear Facilities" 

• DOE 5480 . 1, Chapter VI, ''Safety of Department of Energy Owned 
Reactors" 

• DOE 5480 . 1, Chapter VII, "Fire ProtectiQn11 

• DOE 5480.1, Chapter VIII, "Contractor Occupational tiedical 
Program" 

• DOE 5480 . 1, Chapter IX, "Construction Safety and tiealth Programs" 

• DOE 5480. 1, Chapter X, 11 Industrial Hygiene Program" 

• DOE 5480 . 1, Chapter XI, "Requirements for Radiation Protection" 

• DOE 5480.1, Chapter XII, "Prevention, Control and Abatement of 
Environmental Pollution" 

• DOE 5480. 2, 11Hazardous, Toxic and Radioactive Mixed Waste 
Management" 

• DOE 5481.1, "Safety Analysis and Review System" 

• DOE 5482 .1A, "Environmental Protection, Safety and tiealth 
Protection Appraisal Program" 

• DOE 5483.1, "Occupational Safety and Health Program for Govern
ment- Owned Contractor-Operated Facilities" 

• DOE 5484.1, "Eo.viroDmental Protection, Safety, and Health Pro
tection Information Reporting Requirements" 

• DOE 5484.2, "Unusual Occurrence Reporting System" 

• DOE 5500.3, "Reactor and Nonreactor Nuclear Facility Emergency 
Planning, Preparedness and Response Program for 
Department of Energy Operations11 

• DOE 5500.4, "Public Affairs Policy and Planning Requirements for 
Emergencies" 
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• DOE 5700 . 6B, "Quality Assurance" 

• DOE 5820.2 "Radioactive \olaste Manage!llent" 

• 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) 

• Title 40 - Protection of Environment (EPA) 

• Title 49 - Transportation (DOT) 

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

also factored into the D&D Plan: 

• ANSI Standards 

• ASTM Standards 

• NCRP Repo r ts 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-Procedu~e Manual 

• t10-10019, "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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• MD-10077, "Health Physics Precautions, PF Building" 

• '10-10087, "Nuclear Operations Preparation of ~ceria! Prior to 
Shipment" 

• ~ID-10113, "Nuclear Naterials ~1anagement Procedures" 

• MD-10114, "Nuclear Materials Safeguards and Accountability" 

• MD-10134, "Custodians' Handbook, Nuclear Haterials Safeguards 
and Accountability" 

• MD-10161, "Mound Facility Respiratory Protection Manual" 

• MD-10165, "Nonweapons Quality Policy and Program" 

• MD-10173, "Users Handbook, Waste Accountability Shipping 
and Packaging" 

• MD-10177 , "Industrial and Envirorunental Protection Manual" 

• MD-1018l, "Mound Quality Audit Plan" 

• MD-10193, "Loss Prevention and Environtllental Control" 

• MD-10197, "Guide to the Identification, Protection, and Handling 
of Sensitive Unclassified Data" 

• MD-10198, "Computer Security Policy" 

• M0-10203, "Mound WIPP Certification Program for Newly Generated 
Contact Handled (CH) Transuranic Waste" 

• MD- 10215, "General Procedure for the Calibration of Radiation 
Pr otection Instrumentation" 

• MD- 10240, "Quality Plans for Nuclear Operations " 

• MD-10245, "Quality Plan for the Control of Radioactive Waste" 

• MD- 10246, "On Site Transportation of Hazardous Materials" 

• MD-20209, "Operation Procedure for SW Health Physics Group" 

• MD- 20845, "Health Physics Procedures, Waste Disposal Area" 

• MD-70205, "TRU Was t e Management" 

• MD-70204, "Non- TRU Waste ~nagement" 

• EUS 10000 "Master Plan: (Emergency Planning System)" 
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• EPS L03UO "Health Physics Nuclear Emergency Plan'' 

• Plus other op~rational 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 l.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 cm2 

Direct- ~ 1500 dis/min/LOU cm2 

External Radiation- ~ 1 mr/hr at surface . 

Contaminated soil will be removed to an acceptable level . A level of 

100 pCi/g is the goal of remedial action of near surface (fi rst 12 inches) 

soil • A lower limit of 25 pCi/g is the goal for ALARA evaluations . 
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PLUTONIUM 238/239 CONT~~NATEO SOIL CL~~UP OPERATIONAL GUlUiLI~ES 
FOR CONDITIONAL RELEASE 

~OU~~·s DECO~~~IXATION &~ OEC0~~1ISSIONI~G (D&O) PROG~l 

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 ac t ion on 

soil is to primarily eliminate potential exposure health hazards from hig~ly 

contaminated soil (TRU or lOOnCi/g) . 

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

achievable" (ALARA) levels based on a cost ve r sus benefit analysis . 

Based on an evaluation of regulatory guidance , wo rk done at other DOE sites, 

field measurements and analysis capabili t ies , and a site specific pathways 

analysis a level of 100 pCi/g bas been chosen as a goal of 0&0 r emedial 

action of near surface (first 12 inches) soil . 

However , this goal (and action levels for soil deeper than 12 inches) is 

dependent on several factor s and exemptions will be granted by the 0&0 

Xanagement Team and Environmental section based on an e~aluation of several 

parameters: 

Availability for migration, resuspension, or disturbance 

Cost versus benefit of additional remedial action 

Risk to personnel and the envi r onment for further r emedial action 

Potential for r econtamination by other oper ations 

Physical location, level, extent and depth of contamination 
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PLUTONIUM 238/239 CONT&~~ATED SOIL CLEANUP OPERATIONAL GUIDELINES 

FOR COND!TIONAL RELEASE 
BASIS OF 100 PCI/G GOAL 

In May, 1981 w. P. Davis, Mound's D&D Project Leader for the WTS project 

recommended to MRC's Environmental and Waste Management supervision a goal oi 

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/benefit) 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 

radioactive operations • 
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Tbe 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 

~linimizes impact to Mound site operations 

Field detection capabilities at this level existed within DOE 

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 witn 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) . Tbe very conservative dose estimate at 100 pCi/g yielded 

approximately 1250 mrem/year if the employee was 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) t o 100 pCi/g (Healy, J . w., "An 
Examination of the Pathways from Soil to Mao 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 CO~~&~INATED SOIL CLE~~UP OPERATIONAL GUlDELL~ES 
fOR AL-~~ EVALUATIONS 

MOUND'S OECONTA."iD"AIION A.~D DECOMMISSIONING (D&D) PRQGR..\}1 

Below are the operational guidelines to be used in evaluating ~hether 

plutonium-238/239 contaminated soil within the Mound restricted fence line 

requi res additional remedial action. The objective of ALARA (as 1~~ 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 pC1/g is the goal of remedial action of near surface (first 12 

inches) soil . A lo~~r limit of 25 pCi/g ts 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 t o personnel and the environment for fu rther remedial action 

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, construction) • 
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COST VERSUS BENEFIT OF ADDITIONAL REMEDIAL ACTION: 

• Consider if prior removal efforts have been successful (reasonable 

decontamination factor), accessibility ror additional excavation (depth 

• 

•• 

location), shoring requirements, feasibility (undermining permanent 

structures and utilities), and impact on plant operations. 

RISK TO PERSONNEL AND THE &~ONMENT FOR FURTHER REMEDIAL ACTION : 

Consider if the risk to personnel (deep excavations) and the environment 

(length of exposure) is being minimized . 

POTENTIAL FOR RECONTAMINATION BY OTHER OPERATIONS: 

Consider the risk and level of recontamination by ongoing radioactive 

operations • 

PHYSICAL LOCATION, LEVEL, EXTENT AND DEPTH OF CONTAMIANTION: 

Consider the location (near structures/areas that require D&D in the future, 

in bedrock), level (25-100, 100-1000, 1000- 10,000, 10,000- 100,000 pCi/g), 

extent (spot versus area , potential for greater contamination deeper), and 

depth (near surface vs. deep) . 

All exceptions must be approved by the O&D Program Management Team (Program 

:ianager - Nuclear Operations; Supervisor - Engineering; Supervisor (second 

level) -Health Physics) . 
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WTS D&D SOI L EXE:WTI ON (>100 pCi / g) 
OPERATIONAL GU IDELINES 

Bel ow are the operat i onal guidelines to be used in evaluating whether 

plutonium-238/239 contaminated soil within the Mound restricted fence line 

can be left ii greater than 100 pCi/g . 

When the project engineer and project health physics supervisor 

detcnnine 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 O&D Program Management Team . 

The 0&0 Pr ogram Management Team (Program Manager - Nuclear Operations; 

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 on 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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Tbe exemption is communicated within 30 days to the following 

organizations: 

o 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 repor t) 

Before completion of the O&D project : 

o Each exemption area will be independently radiologically verified by 

a non Mound contractor (currently ~attelle Columbus Labor atories) 

and their repor t 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 O&v SOIL ~XEMPTIONS (>100 pCi/g) 

~XEHPTION 1 - October 30, 1985: 

Area 1 (see attach~d map) ~as ~xcavatea (15 ft ~~de by 15 ft lonJ) to a depth 

of approximately 7 feet to r~ove the two underground lines and th~ir 

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 soll ~as rechecKed. 

Excavation was halted at the 11 feet depth level and an exemption to abandon 

further excavations ~~s 6ranted . the bottom of the excavation was sealed 

~ith a four inch layer oi Bentonite clay and refilled/compacted with clean 

fill from offsita . A second layer of Bentonite was placed approximately 

three feet from the top of the excavation. 

Discussion of Exemption: 

Ar ea 1 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 ls 

a potential (although low) for Ar ea 1 to become recontaminated (up to 10 

nCi/g) from future operations . Also eventual removal of the WD Building when 

it becomes sur plus would remove any remaining contamination. The current D&D 

excavation has removed soil contamination to less than lO nCi/g . OOE/DAO, 

AL, RL representatives were notified of the decision . 

The excavation beginnning at the 8 feet depth level ~as in bedrock and, 

because of the hillside on the north side and structures surrounding the Area 

1, had vertical sides . It •-.as f~lt that any remaining contamination was 
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primarily falling off the vertical sides (that couldn't be reasonably 

~ e~cavated because of surrounding structures and the hillside above the 

e~cavation). Any further e~cavation would have required e~tensive 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 
Lower side walls 
Bottom 

all 
all 
5 
1 
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samples 
sample 
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WTS D&D SOIL EXEMPTIONS (>100 pCi/g) 

EXE~~TION ~ - November 27, 1985: 

Area 2 was immediately adjacent to Area (see attached map) . Area 2 was 

excavated (15 ft wide by 30 ft long) t o 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 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 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 potential (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 r emoved . 

Excavation all samples < 0 . 6 nCi/g 
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IV . ORGANIZATION AND RESPONSIBILITIES 

A. Organization Chart of D~D Project ~~nagement Team - AlthouKh 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 

es~ablished to guide the efforts of all or ganizations involved . The 

administrative reporting organization is shown in Figur e 13 . The numbers on 

the 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 O&D effor t . This narrative has been incorporated in a 

later portion of this section . 

The D&D Project Management Team is responsible fo r the overall O&D plan, 

resour ce requirement planning, development of budget requirements, schedule 

t arget dates , short and long range work plans, coordination of activities, 

control of schedules and costs, and reporting . 

The matrix or gaoizational concept is used in the management of the 0&0 

project, i . e . , the Decontamination and OecommJssioning Project Management Team 

utilizes the resources of the functional or ganization at Mound . Figure 19 

shows the functional relationships between the Project Management Team and 
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other support groups . A brief description of the functions p~rformed by each 

of the groups follows: 

1 • • ~ea Accountants: ~onitor the departmental expenses related to the 

D&D Prograc and coordinate the resultant data withAL Operations . 

2. Property Accounting: Provides the accountability and audit function 

for all capital and sensitive equipment . 

3. Quality Cont r ol Engineering: Performs the audit , review , and 

evaluation of the processes and procedures utilized by D&D persqnnel to ensure 

that MRC quality specifications and procedures are attained . 

~ . Suclear Materials Accountant: Maintains the computer syst~ and data 

for all D&D program transactions involving tran~uranic mat erials . Includes the 

c reation of transuranic residue, accounting, and final dispo~ition of the 

residue . 

S. General Analytical: Provides general analytical chemis t ry support for 

the O&D progr am. 

6 . Nuclear Measur ement s : Per forms the assay and evaluation of waste 

gener ated by the D&D pr ogram in or der to assign the quantity of plutonium in 

the waste . 

7 . Packaging and Transpor ta t ion Technology: Development of processes and 

packages for handling , shipp~ng, and burial of transuranic was t e . Includes 

package engineering fo r special case items as related to the 0&0 effort and 

evaluation of methods to immobilize D&D generated waste . Also procures and 

supplies qualified waste shipping containers fo r D&O wastes . 

8 . Volume Reduction: Provides the manpower and systems for the reduction 

of the total volume of D&D generated waste utilizing compaction . Low-level 

combustibles are compacted at a 4:1 ratio • 
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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 f or waste water effluent . 

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

thoroughly cleaning gloveboxes , manipulator cells, equipment, and process 

piping prior to remo~al . 

11 . COSL and Reporting: Prepares the Project Cos t and Schedule Summary 

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

Program. 

12 . Security : Pr ovides consulting services and audit functions for com

pliance with all DOE security requirements. 

13 . Distribut ion: Provides for the audit of the movement of all 

incoming/outgoing materials , supplies, and equipment . Also pro~ides 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 . Pur chasing : Pr ovides for the procurement of all equipment (capital 

or expense), supplies , and mater ial required to support the entire O&D Program. 

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

monitor for external , airborne, and wipable radioactive contamination t o 

maintain levels within ALARA guide~ines . Provides special monitoring services 

in support of D&D generated work efforts and maintenance . Maintains ad~isory 

capacity for feasibility for proposed operations and work efforts. Also 

includes s urvey responsibility of the Waste Transfer System . 

16 . R- Building Survey : Same as U1S, PP Building Survey, fo r R Building . 
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17 . Radiological Health : Monitoring and evaluation of external exposure 

to whole body, body extremities, and skin from gamma and neutron radiation • 

Also, determination of internal exposure resulting from disposition of radio

active materials within the body . 

18. Environmental Laboratory: Provides analysis and evaluation of envi

ronmental samples for trace quantities of radioactive materials . The samples 

include air, water, soil, vegetation, urine, tissue, blood, fecal material and 

food stuffs . 

19 . Waste Management : Oversees the handling of radioactive waste to en

sure that MRC complies with all DOE and appropriate regulations and guidelines 

pertaining to the disposal of radioactive waste. Also acts as the prime con

tact for the various disposal sites . 

20 . Safety Engineering : Evaluates the various safety aspects of the D&D 

program, proposed new D&D work, or modifications to the existing program for 

hazards • 

21 . Industrial Hygiene: Provides support monitoring of nonradioactive 

chemicals and their uses . Manages the disposal of all nonradioactive chemical 

wastes. 

22 . PP Building Decontamination : Provides required support for Nuclear 

and Engineering work effort and constructs radiation control enclosures for 0&0 

maintenance work. Provides support of TRU and LSA waste handling, packaging, 

and removal. Provides required decontamination of PP Building to meet ALARA 

requirements and general janitorial services in radiation support areas . ~ain

tains advisory capacity for feasibility for proposed operations and work 

efforts . Includes decontamination responsibility for Waste Transfer System . 
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23 . Design Drafting: Provides drafting services as required to support 

the D&D program, also assists in advisory capacity in de$ign development and 

evaluation of proposed designs . 

24 . Engineer ing Specialise : Consultant to provide evaluation and 

guidance for design criteria for special problem areas of the D&D program . 

25 . Mechanical Engineer ing: Provides the design , purchase, fabrication 

and installation of mechanical equipment systems required for the D&D program. 

26 . R-Building Area Engineering: Assists in the design, procurement and 

installation of any new process equipment and per forms advisor y function in 

maintaining building support or process equipment or systems . Assist Nuclear 

Oper ations in t he design, planning, pr ocur ement , budget ing and installation of 

proposed program systems . 

27 . PP Building Ar ea Engineering: Same as 26 (R- Building Area Engi-

nee ring) for PP Building . 

28 . PP Buildi ng Area Maint enance: Schedules and pr ovides the r equired 

craft manpower and directs such manpower to accomplish the D&D work effort in 

PP Building . 

29 . R- Ar ea Mai ntenance: Schedules and provides the r equi r ed c raft 

manpower and direct s such manpower to accomplish the D&D wo rk effort in the 

R-Ar ea . 

30 . PP Building Coordinator : Provides planning of maintenance manpower 

in suppor t of maintenance and engineering packages and secures the required 

materials to accomplish the D&D work effor t in PP Building . 

31 . R- Area Coor dinator: Pr ovides planning of maintenance manpower in 

suppor t of maintenance and engineer ing packages and secures the required 

materials to accomplish the D&D work effort in R Buiiding • 
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32, 33. Building Managers (PP & R): Provide information on program sched-

• ules, building shutdowns, maintenance requirem~nts, or any other buildin~ 

function that may impact the D&D schedule . 

• 

• 

34. R Building Decontamination: Same as U22, PP Building 

Decontamination, for R Building . 

B. MRC Organization - The Mound ~anagement organization, as applicable 

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

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 interrelat ionships among the 

various organizational units at Mound involved in the D&D functions . 

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

OOE/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 total 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(~), and the fourth 

diagram (Figure 30) shows a detailed breakdown of the OMA projec~ . 

The site plan and floor plans for PP and R Buildings and the Waste Trans-

fer System (WTS) are included in Section I (pages 2-7) to assist in following 

the logic diagrams . 

For simplicity 7 the activities and other items are indicated by abbrevi-

ations . These abbreviations are defined as follows: 

A. Definitions and Floor Plans 

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 r emoval 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 filtered ventilation and radio-

logical monitoring . 

RPR- Removal and Parcial 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 • 
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Building Preparations - Required to handle the waste ~enerated by the 

proJects . This includes modifications to PP and R Bu1lding~' exit airlocks and 

docks, and new waste handling , sealing, measuring , and storage facilities . 

Clean - Cleaning includes: cleaning and partial decontamination and de

comissioning for reuse by ongoing operations • 
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r . UNCERTAINTIES 

This section has been included to define uncertainties that ?resently ex

ist or may exist in the future Nith respect to the D&D function. These unce r

tainties may be in the form of unresolved issues, regulations, criteria or 

legal constraints, as ~ell as yet-co-be-developed technologies and systems. In 

general, specific impact stat~ents have not been made cor these uncertainties 

because by their very nature they represent an area co be resolved . Addition

ally, this section has been added co alert DOE to these uncertainties which 

could have immediate or long-term impact on Mound's D&D Program . 

A. Terminal Storage Criteria - An area of uncertainty exists with 

respect to changes in WIPP criteria and the impact that any terminal storage 

criteria might have on the interim storage waste acceptance criteria at Idaho 

National Engineering Laboratory . Two of these areas are: 

1 . Acceptability of waste packaging materials 

2 . Acceptability of waste form within containers 

B. Transportation for Wastes - The D&D Plan assumes that existing trans

portation modes, such as the use of ATMX railcars , will continue at least until 

the WIPP site becomes operational . Any changes would Unpact costs and 

schedules . In addition, any state routing changes could also impact cost and 

schedules . 

c. Availability and Costs of Burial Sites - Costs have already increased because v 

restrictions at burial locations. Any future restrictions would also impact 

cost and schedules . 

E. More Restrictive Radiation Exposure and Emission Standards: An uncer-

tainty that must be taken into consideration for the D&D Program is the impact 
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of lowering existing radiation e..xpo~ure , emission standards, and soil .:ontami

nation and the increasing emphasis on maintaining radiation exposures ana 

emi~sions 11 as low as r~asonably achievable 11 (Al.AR.A). 

Because the timing and exact standard levels that may be applied in the 

future co DOE (by ~RC, EPA, Scate and Local Authorities - including DOE itself ) 

are not known at this time, che total impact is difficult to ascertain. In 

addition, even more stringent controls and monitoring may have to be iQple

mented in order to effectively meet any new lo~Ner criteria (including more 

specific emphasis on 11 ALARA11
) . These more stringent controls would most 

probably impact cost and schedule at some point in the future . However, 

because of the lack of specific information, the impact is difficult to 

quantify at this time. 

E. Engineering Estimating Approaches - The engineering method utilized 

to estimate the resources required for this project was based on certain 

assumptions as t o the techniques employed and the physical conditions of the 

buildings and laboratories housing the items to be decommissioned . In many 

instances one does not know if these assumptions provide the 11 best11 route for 

decommissioning a particular area until afte~ the actual effort has been 

initiated. This section has, therefore, been included to identify some of the 

uncertainties that exist with regard to the D&D engineering estimating activity 

·in various ANS~D(NE) and OMA areas at Mound. 

Contingency in construction is normally about 15~ even after definitive 

design~ The contingency is increased in proportion to the uncertainty of the 

information available . The estimate for this project initially employed a 

contingency of 25% (current contingency ranges from 15% to 20:) because of the 

lack of definitive info~ation . The major areas of uncertainty are described 

below: 
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1. PP Building- The escimate assumed that contamination from liqu~a 

leaking out of the bottom of several gloveboxes would be limi~ed to tne 

g~outing under the gloveboxes . If the contamination has ~pread Si6~ificantly 

to the st~uctural sections "or soil under the slab" it could result in an 

increase in cost . 

2 . R Building -The estimate includes removing a layer of the seven-inch 

concrete floor slab to ~~ove cost of the floor contamination and sealing any 

remaining low-level contamination . lf significant contamination is found after 

removing this layer of concrete, additional excavation and its additional cost 

versus benefit would ~e evaluated. Core samples will be taken after a layer of 

concrete is ~emoved to determine if any significant soil contamination exists 

under the slab from cracks in the slab or leaking drain lines . 

3. Waste Transfer System- A degree of uncertainty exists as to the cost 

of the 0&0 of the contaminated soil from the underground lines and the extent 

of soil contamination under Building ~1 is uncertain . 

F. New Technologies and Methods- As experience is gained in the O&D 

areas at Mound and elsewhere, new or better methods and technology will 

continue to be evaluated and applied as appropriate to the project . Although 

these evaluations increase costs in the short term, the long term benefits 

·should reduce overall costs . 

G. Program Plan Funding - A degree of uncertainty exists as to the 

continuance of coordinated NE/OMA funding at the program plan levels . Any 

significant variance would impact the schedule , costs, funding responsibil

ities, effectiveness, and radiological risks associated with this project. 
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H. Resource Availability - A degree of uncertainty also exists on the 

timely availability of trained manpower and equipment. Any signiiicant celay 

would impact the schedule and costs . 

I . Hazardous Material - The estimate as~umes that there are no si6nificant 

quantities of hazardous material or contaminated soil . 

J . Completion Date - The completion date of the projects ass~es required 

resources for utilization of the proJects' contingency would be avaLlable when 

required so as to not impact the completion date • 
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VII. COST AND SCHEDULE CO~T.ROL 

A. Cost Control - Mound utilizes a Responsibility Accounting 

System achieving cost control through sound cost- center management . Cost 

centers serve as a collection group for gathering related manpower, procure

ment, and miscellaneous costs. Monthly cost-center report~ are used by 

management to analyze deviations of actual expenditure levels from budgeted 

levels for appropriate action. 

Total D&O project costs are collected on a Program (P-Sheet) Report which 

accumulates costs from direct cost centers, direct support cost centers, and 

overhead cost centers . Overhead is collected in cost pools and distributed to 

benefiting programs by a step-down distribution method which allocates costs 

utilizing equitable collection bases . Monthly P-Sheet Reports are used by 

management to analyze monthly and year-to- date program expenditures against 

budgeted levels . All significant deviations from budget must be explained to 

MRC management and an action plan is developed to correct the deviation. 

External reporting includes a monthly Management lniormation Systems

Financial Information Systems (MIS-FIS) transmission to Albuquerque on program 

costs and a variance analysis to explain deviations from budget . In addition, 

actual versus budget D&D Project costs are reported to DOE monthly using the 

Uniform Contractor Reporting System (UCRS) format • 
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B. Schedule Control - Applicability oi the schedules shown in 

Section V are periodically reviewed and are updated at te~st annually. 

Detailed ~~rk schedules are also developed for the next year , the current year, 

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 conthly 

with Mound Management and quarterly with DOE/DAO ~anagement 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 . dnY changes 

are reported in the monthly ?rogress report co DOE . Significant impacts co 

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

~ The progress of the Decontamination and Decommissiontng Project is 

~ 

-·~ 

reported to :-tRC-~Iound Management and to DUE throu~h formal written and verbal 

reports on a routine basis . 

A weekly report, depicting the significant events and activit1es, is 

issued to MRC-Mound Management . 

The O&D Project progress, costs and milestone status are reported conthly 

to ~tound and DOE Management using the Uniform Contractor Reporting System (UCRS) 

format . 

A D&D Project Status Review Meeting is held monthly with Mound :ianagement 

and quarterly with DOE/DAO Management to discuss accomplishments, costs and 

problems . 

Mound and DOE Management also tour the 0&0 ProJect areas on a periodic 

basis for visual check and personal knowledge of the project progress . 
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PLUTONIU~ PROC£SSI~G (PP) BUILDING 

DEC0~7&~ISATION AND DECU~ISSIONI~G (D&D) 

CURRENT STATUS 

IX . PROJECT STATUS DETAILS 

This project currently involves the coordinated funding and extensive 

decontamination and decomcisstoning (D&D) of inactive radioactively 

contaminated areas in the Plutonium Processing (PP) Building (Building 3b) at 

Mound that were last operated by the Advanced ~uclear Systems and Projects 

Division (~~SPD) and the Office of Military Applications (OMA) . T~e responsi-

bility for the inactive ~~SPO areas was assumed by the Office of Nuclear Energy 

-Waste ~nagement (NE) in FY 1981 . Since the decontamination and decocrmis-

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 % NE and OMA is 70 % (as agreed to in the NE/OMA ~emorandum of 

Understanding- see Appendix F for details) . 

Extensive decontamination and decommissionin~ involves: 

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

sur plvs contaminated gloveboxes . 

Removal of tbe 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 flor>r) to "as low as reasonably achievable" (ALARA) levels with 

independent radiological verification oi 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 

pr otection, lighting, and ventilation) and final ipdep~rHI~nt 

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) • 
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A. SCHEDULE 

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

Finishing remaining structural decontamination act~vites on t he 

second floor of the building during the fiscal year. This ~11 

permit release oi the remaining open areas for potential reuse by 

other DO£ 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 

project. 

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: 
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ANSPD / NE 

DECONTAMINATION AND DECOMMISSIONING BUDGET OBLIG~TIO~S ( BO ) 

BY FISCAL YEARS ( dolla~s in thousands* ) 

PLUTONIUM PROCESSING (PP) BUILDING PROJECT 

FOR INACTIVE ANSPD/NE AND OMA AREAS 

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 

Cost 

Contingency 
Remaining 

Total 
Cost 

NE/OMA 

3 
170 2170 3186 2561 3242 3866 3774 3930 3436 3858 4131 34324 

786 697 515 1998 

-170 2170 3186 2561 3242 3866 3774 3930 4222 4555 4646 36322 

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 

* 
1 

2,3 

FY 1989 in FY 1989 doll ar s 

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

OMA supplemented NE standby funding level (Sl200K) by $670K of the 
$3186K to maintain the intent of the coordinated D6D plan in PP 
Building in FY 1981 . 
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Future discovery of significant soil contamination (rad~oactive or 

hazardous) that requires removal from under or around the ouilding rrom 

undetected or unkno-~ unaerground drain line leakage or local spills . The 

potential of this is ass~ed to be low based on the suriace s~pling around PP 

and core samples taken in a zuch older facility (Research Building). 

Additional radiological characterization data will be taken ln FY 1987 to 

better quantify t his potencial . 

Future discover y of significant contamination of structural members that 

would require replacement rather than sealing . The known a reas 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 a reas are available as scheduled and also available for utilization of 

contingency (as needed) so as to not impact the completion date of the pr oject 

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 ~TS 

and TRU to lNEL) through FY 1986 and the estimated waste volumes througn FY 

1989 are shown on the follo~ng cable • 
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ESTIMATED WASTE VOLLJ~1ES 

(thousands of cubic feet) 

FISCAL YE:\R 78 79 80 81 82 83 84 85 86 87 I:SI:S 139 Total 

ANSPD/NE LSA 6 b 2L g.! 5 3 a 7 8 5 10 5 73 

m1A LSA 8 7 7 7 11 17 18 12 23 12 122 

TOTAL PP LSA 6 6 10 15 12 10 19 24 26 17 33 17 195 

c\NSPD/NE 1 3 1 7 8 2 2 1 25 

OMA TRU 6 7 8 4 4 1 l 1 1 33 

TOTAL PP TRU 1 3 7 14 16 6 6 2 1 1 l 58 

1Funding reduced to near standby level . 
2Funding reduction offset by supplemental OMA funding . 

o. PERCENT COMPLETE 

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

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

and professional evaluation . The estimated percent completion by fiscal year 

is: 

END OF 
FISCAL YEAR 

ANSPD/NE 

OMA 

78 

6 

0 

PERCENT COMPLETE 

(%) 

79 80 81 82 83 84 

17 201 292 38 48 57 

3 14 25 35 45 56 

lfunding reduced to near standby level . 

85 

66 

66 

2Funding reduction offset by supplemental OMA funding . 
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RESEARCH (R) BUILDING 

DECO~~~~L~ATION AND DECOMISSIONI~G (D&D) 

CU~~ENT STATUS 

IX. PROJECT STATUS DETAILS 

This project currantly involves the extensive decontamination and 

decommissioning (D&D) of inactive radioactively contaminated areas in the 

Research (R) Building at Mound that ~ere last operated by the Advanced ~uclaar 

Systems and Projects Division (MiSPD) and the Otiice of Military Applications 

(OMA) . The responsibility for the inactive &~SPD areas was assuced by the 

Office of ~uclear Energy - Waste Management (NE) in FY 1981 . Since the 

decontamination and deco~ssioniog of the single OMA area had been conpleted 

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 Was te and Transportation Management) support areas (R- 5 , 

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 f r om the inside of the 

surplus contaminated gloveboxes . 

Removal of the gloveboxes and associated equipment . 

Removal of surplus contaminated or highly contaminat ed (with minimal 

replacement) services and building equipment • 
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Decontamination or removal or contaminated burface~ (wall , ceiling, 

and floo r ) to "as low as reasonably achievable" (ALARA) levels '.ll.th 

lnd~rendent radiological verification oi maJor surface areas . 

Sealing of any residual contamination that might remain in cracks and 

c revices 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 s 2U dis/min/100 cm2 after 

sealing (normally achievable before sealing). 

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

sealing (normally achievable before sealing) • 

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

achievable before sealing) • 
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A. SCHEDULE 

The ~emaini~g activities as of the sta~t of FY 1987 a~e primarily: 

Finishing remaining structural decontamination activites on t he 

second floo~ of the building during the fiscal year . This ~11 

pe~it release of the ~emaining open areas for potential re~e ~y 

·other DOE p~ograms . 

Continuing structural decontamination activities in the r~mainins 

support areas . These activities (and the project) will be completed 

by the end of FY 1988 and the final repo~t issued in FY 1989. 

The following schedules show the remaining major activities of the 

project • 

B. COSTS 

The cost th~ough FY 1986 and remaining estimated costs through FY 198H a~e 

shown on the following table . An overall contingency of 15 % is used on 

~emaining 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: 
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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 
1 2 

Cost 700 150 300 350 900 1000 1100 1100 972 874 894 8940 

Contingency 
Remaining 131 134 265 

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 

Total 
Cost 

1 

2,3 

700 750 300 1149 1339 1085 1100 1100 972 1005 1028 

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

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 . 

X-3A 
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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 that 

would require replacement rather than sealing . 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 

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 

resou r ces 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 follo~ng table • 
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ESTIMATED WASTE VOLUMES 

\.thousands of cubic feet) 

FISCAL YEAR 78 79 80 81 82 83 84 85 86 87 ts8 Total 

ANSPD/NE LSA 2 2 11 32 4 s 8 10 9 4 l 49 

OMA LSA 3 3 0 

TOTAL PP LSA 2 2 6 7 5 8 10 9 4 1 55 

A..'ISPD/NE l 1 2 1 2 2 9 

OMATRU 2 1 3 

TOTAL PP TRU 1 1 4 2 2 2 12 

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

o. PERCENT COMPLETE 

The estimated per cent completion of the project is based on such factors 

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

and pr ofessional evaluation . The estimated per cent completion by fiscal year 

is: 

END OF 
FISCAL YEAR 

A.~SPD/NE 

OMA 

78 79 

5 15 

PERCENT COMPLETE 

(%) 

80 81 82 83 84 ts5 

49 59 70 

3 40 80 100 

lfunding reduced to near standby levet. 
2funding reduction offset by supplemental OMA funding . 

X-5 
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XI . 

,STE T~~~SFER SYSTEM (WTS) 

DECO~"Trl}11NATION AND OECOMISSIO~ING ( D&D) 

CURKE~T STATUS 

PROJECT STATUS DETAILS 

This project involves the ext~nsive decontamination of the inactive 

radioactively contaminated Waste Tranbfer System (WTS) piping including its 

pumping station (Building 41) and removal of associated contaminat~d soil at 

Mound that was last operated by the Advanced Nuclear systems and Projects 

Division (~~SPD) . The responsibility for the inactive ~~SPD areas ~as assuced 

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 or the 

sur plus contaminat ed pumping station (Building 41) . 

Removal of the under gr ound piping and a ssociated piping in the 

Plu t onium Processing (PP) and Waste Disposal Buildings . 

Removal of contaminated soil to "as low as reasonably achievable 

(ALARA)" levels . 
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Restoration of excavation areas and tinal 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 <lOOnCi/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 o! 

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 199u • 
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The tollowing schedules show t he remaining major actlVities of th~ 

project. 

8. COSTS 

The cost through FY 1986 and remaining estimated costs through FY 199U are 

shown on the following table . An overall contingency of 20 t is used on 

remaining costs for unknown and unexpected costs . This is based on the soil 

contamination being nonhomogeneous . Current estimates ot remaining soil 

contamination (166 ,000 ft3) are based on radiological characterization data 

(128,000 ft3) and a 30 % expansion facto r (38 ,000 ft3) based on histor ical 

decomissioning information . Potential specific pr oject uncertainties (see 

Section VI . for general program uncertainties) that could be·beyond the scope 

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

Future discovery of significant soil cont amination (radioactive 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 piplng 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 co be low based on scientific evidence of 

Plutonium 238 migration • 
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DECONTAMINATION AND DECOMMISSIONING BUDGET OBLIGAT I ONS ( BO ) 

• BY FISCAL YEARS (do llars in t hous ands* ) 

WASTE TRANSFER SYSTEM ( WTS ) PROJECT 

FOR INACTIVE NE AREAS 

1978 1979 1980 1981 1982 1983 1984 

ANSPD / NE 
--------
Cost 100 100 100 150 300 1000 1350 

Contingency 
Remaining 

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 

To t al 
Cost 1750 2241 2022 847 1911 4177 16048 

• 
FY 1989 and FY 1990 in FY 1989 dollars 

l 
In standby un t il FY 1982 

• 
XI-3A 
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Future changes of tne project's existing boundaries: r~moval of soil in 

the near vicinity of the underground piping and Building ~1 and the hillsid~ 

between the •aste Disposal (WD) Building and Building ~1 . The potential oi 

this is assumed to be moderate based on current acceptance of the proJect's 

boundaries . 

Future changes in envi ronmental 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 ut ilization oi 

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 potencial for 

the work areas not being available is also considered moderate . 

C. WASTE VOLUMES 

The actual was t e volumes (which a re 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 84 85 86 87 88 8~ 90 Total 

ANSPD/NE LSA 2 5 28 38 55 40 15 34 77 29 

ANSPD/NE TRU l l 1 6 1 11 

D. PERCE T 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 

82 

5 

83 84 

20 35 

PERCENT COMPLETE 

(%) 

85 86 87 88 89 90 

45 60 75 80 90 100 
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BUILDING 41 UNDERGROUND PORTION 
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PLANT NORTH 

• 
BUILDING 41 TANKS 

TOP VIEW 

8' 

1 - Capped pipe ends . 
2 - 3' x 3 ' Manhole Opening 
3 - Capped HR & LR Penetrati ons 
4 - Scaffoldin9 in pit 
5 - Concrete 
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XII . CURRENT STATUS 

• Significant progress has been made to date ln the Decontamination and 

• 

• 

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

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

with: 

• So hazards to personnel, facilities, or environment (no significant 

injuries , radiation exposures, or releases). 

• Continued identification and reduction of unencapsulated Pu- 238 

inventory at Mound (1783 grams or approximately 30,000 cur ies measured 

and r~oved t hrough FY1986). 

• Areas are being completed (Rl27, R128, R130, Rl3l, R143, Hl 5/147 , 

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 dat e) • 

• 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 75% complete at the end of FY1986 . 

The details of the ANSPD(NE) and OMA 0&0 Programs by fiscal year are given 

on the following pages • 
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FY1978 ACCOMPLISHMENTS 

• • ANSPD D&D PROGRA.'i I~ITIA TED 

• 

• 

• ENGI~EERING ESTDL~TE and PL&~ DEVELOPED 

• DAS"l.P ( no\o' A.~SPD) D&D PtA.~ ISSLEU 

• INITIAL CLEANIXG OF A.~SP00lE) GLOVEBOXES COMPLETED 

• R BUILDING CORRIDOR MODIFICATION COMPLETED 

• PP BUILDING AB AIRLOCKS and DOCK MODIFICATIONS COMPLETED 

FY1979 ACCOMPLISa~NTS 

• GLOVEBOX REMOVAL PRASE COMPLETED IN PP BUiLDING A1 LABORATORY (17 gloveboxes 
stripped, removed, packaged, and sent for disposal). 

• GLOVEBOX REMOVAL PHASE COMPLETED L'l PP BUil.DISG F4 LABORATORY (5 gloveboxes 
stripped, removed, packaged, and sent for disposal). 

• PP BUILDING EF AIRLOCKS and DOCK MODIFICATIO'lS COMPLETED . 

• R BUILDING WASTE HANDLL'lG and STORAGE AREA COMPLETED (BUILDING 68) . 

• GLOVEBOX 601 in PP BUILDING F1 LABORATORY PARTLALLY DECUNT.~~'lATED , SEAL£D, 
and MODIFIED FOR REUSE Bi ~'lSPD ACTIVE PROG~~ (Original Plan was to remove 
and replace glovebox, i . e . , cost savings) . 

• GLOVEBOX REMOVAL PHASE COMPLETED L'l R BUILDING LABORATORY R-143 (4 gloveboxes 
stripped , removed, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN R BUILDING LABORATORY R- 145/147 (9 glove
boxes stripped, removed, packaged , and sent for disposal). 

• OVERSIZED TRU PACKAGES TESTED and APPROVED 

• OMA D&D ENGINEERING ESTL~TE and P~'l DEVELOPED 

FY1980 ACCOMPLISHMENTS 

A. t\.NSPD(NE) D&D PROGRA..'i 

Most of the Inactive Areas were placed into standby for surveillance and 

maintenance during the reduced funding period in FY1980. Some limited D&D did 

continue: 

• GLO\'EBOX RDtOVAL PHASE COK.PLETED IS PP BUILDING A2 LABORATORY (4 g!.oveboxes 
stripped, settioned, removed, packaged, and sent for disposal) . 
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• 

• STRUCTURAL DECONTAMISATION PHASE INITIATED I' R BUILDING R-1~3 L\BORATORY • 

• STRUCTURAL DECO~TAMINATIO~ Pl~E INITIATED I~ R BUILDING R-1~5/1~7 LABORATORY. 

B • OMA D&D PROGRA!i 

• D&D PROGRA."i INITIATED 

• INITIAL CLE.~~ING OF ~~ GLOVEBOXES lNITLATED L~ PP BUILDING 

• GLOVEBOX REMOVAL PHASE CO~LETED u~ PP BUILDING D1 ~O~~TORY (9 gloveboxes 
stripped, removed, packaged, and sent for disposal). 

• GLOVEBOX REMOVAL PHASE COMPLETED IN PP BUILDING D2 L\BORATORY {-. gloveboxes 
stripped and removed; 1 glovebox to be reused and the other 3 gloveboxes 
~ere packaged and sent for disposal . 2 other gloveboxes that are part oi the 
D3 Laboratory system r~ain) . 

• GLOVESOX REMOVAL PRASE CO..'!PLETED L'i PP BUILDL'G E1 LABORATORY {-.. gloveboxes 
stri?ped, removed; 1 glovebox was reused and the other 3 gloveboxes were 
packaged and sent for disposal). 

• GLOVEBOX REiOVAL PHASE COMPLETED IN PP BUILDING E2 LABORATORY (10 gloveboxes 
stripped, removed, packaged, and sent for disposa.) . 

• GLOVEBOX DECONTAMINATION PHASE COMPLETED L~ PP BUILDING 111 LABORATORY 
(5 gloveboxes cleaned and stripped for future use) • 

• EQUIPMENT, SERVICES, AND PIPING IDtOVAL INITIATED IN OTHER PP BUILDING 
LABORATORIES &~ SERVICE CORRIDORS 

• COST OF A PP BUILDING DOCK CONSTRUCTION AVOIDED (PP Building CD Airlock and 
Dock modification avoided by internal building modifications) . 

• GLOVEBOX SECTIONING TECHNIQUES BEING DEVELOPED 

• CONCRETE DECONTAMINATION TECHNIQUES BEING DEVELOPED 

FY1981 ACCOMPLISHMENTS 

A. ANSPD{NE) D&D PROGRA."t (OMA SUPPLEMENTAL FUNDING) 

• STRUCTURAL DECONT~'f.INATION PHASE COMPLETED L'i R BUILDING Rl43 and Rl45/lt.7 
LABORATORIES (released for reuse) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN R BUILDING Rll7 LABORATORY (12 gloveboxes 
stripped, removed, packaged, and sent for disposal). 

• GLOVEBOX REMOVAL PHASE COMPLETED IS PP BUILDING 81 LABORATORY (5 gloveboxes 
stripped, re~oved, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN PP BUILDiNG C1 LABORATORY (i gloveboxes 
stripped, removed, packaged, and sent for disposal) . 

XII- 3 



• 

• 

• 

• GLOVEBOX REMOVAL PHASE COMPLETED I.' PP BUILDING C2 LABORATORY (7 gloveboxes 
stripped, removed, packaged, and sent for disposal) . 

• EQUlP~tE~T, SERVICeS, AND PIPI~G REMOVAL RESTARTED 1~ OTHER ~p I:SUUDING 
LABORATORIES -~~0 SERVICE CORRIDORS 

• PARTL~ STRUCTURAL DECO~~~~TION (~~D ISOLATION) INITlATED C' PP 3UILDING 
(service lines that are under where gloveboxes were located are being 
removed from the concrete second floor, the area decontaminated, and new 
concrete poured) . 

B. OMA D&D PROGRAM 

• GLOVEBOX RL"lOVAL PH.ASE COMPLETED IN R BUILDING R159 LABORATORY (.29 glove
boxes str ipped, removed, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED I~ PP BUILDING 83 LABORAIORY (7 gloveboxes 
stripped, removed, packaged, and sent for disposal) . 

GLOVEBOX REMOVAL PHASE L'UTL\TED L'l PP BUlLDDiG E.3 USORATORY (3 out of 9 
gloveboxes stripped, removed and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED I~ PP BUILDING 82 LABORATORY (9 gloveboxes 
stripped , removed, packaged , and sent for disposal) . 

• EQUIPMENT, SERVICES, AND PIPING REMOVAL CONTINUED IN OTHER PP BUILDING 
LABORATORIES AND SERVICE CORRIDORS 

• PARIL~ STRUCTURAL DECONTAMINATION (AND ISOLATION) I~ITlATED IN PP BUll..DING 
(ser vice lines that are under where gloveboxes were located are being removed 
from the concrete second floor, the area decontaminated , and new concrete 
poured) . 

C. OMA/NE GENERAL 

• D&D TECHNIQUES CONTINUE TO BE DEVELOPED AND REFINED (contamination control, 
radiation control, plasma cutting glovebox sectioning, service line removal, 
glovebox equipment removal , size reduction, and waste packaging) . 

• CONTACTS BEING MAINTAINED WITH LEAD D&D CONTRACTORS ON NEW TECHNOLOGIES , 
EQUIPMENT, AND METHODS . 

• COORDINATED ANSPD (NE) AND OHA D&D PROGRA.'1 PU.N UPDATED 

FY 1982 ACCOMPLISHMENTS 

A. A...~SPD(N'E) D&D PROGRAM 

• STRUCTURAL DECO~~~"liNATION PHASE INTlATED L~ R BUILDING R127 LABORATORY . 

• GLOVESOX REMOVAL PHASE L\'1.TIATED L'l R BUlLDI~G Rl30 L<\BORATORY (6 out or lO 
gloveboxes stripped, removed, packaged, and sent for dl~posal) . 

• WTS UNDERGROUND LL~E REMOVAL PHASE l~ITATIED (60 it of lines removed from 
creek area) . 
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• GLOVEBOX REMOVAL PHASE COMPLETEU l•' PP SUlLDlNG C3 I..ABORATOt{Y (8 gloveboxes 
stripped, removed, packaged, and sent for di~posal) • 

• GLOVEBOX ~tOVAL PHASE COMPLETED 1~ PP SUILDl~G c~ LABO~~TORY (5 gloveboxes 
stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX RD10VAL PJASE COMPLETED 1~ PP BUILDlSG F2 I..A.BORATORY (2 gloveboxes 
stripped, removed, p c~aged, and sent for disposal). 

• GLOVEBOX ~~OV.~ PHASE COMPLETED L~ PP BUILDING F3 LABORATORY (2 gloveboxes 
stripped, removed, packaged, and sent for disposal) . 

a. OMA D&D PRO~~ 

• STRUCTU~~ DECONT~~l~dTION PHASE INITIATED L~ R BUlLIDSG Rl59 (south end, 
north end being used as waste staging area). 

• CLOVEBOX ~OVAL PHASES L~ITIATED L~ ~~~~~ COHMO~ SUPPORT AREAS (see details 
below) . 

C . OMA/NE GENERAL AND COMMON SUPPORT AREAS 

• GLOVEBOX RE.~OVAL PHASE COMPLETED IN PP BUILDISG A.3 LABORATORY (2 gloveboxes 
stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX ~OVAL PHASE COMPLETED L~ PP BUILDING 84 LABORATORY (8 gloveboxes 
stripped , removed, packaged, and sent for disposal) • 

• GLOVEBOX REMOVAL PHASE COMPLETED L~ PP BUILDING D3 LABORATORY (12 gloveboxes, 
stripped, removed , packaged, and sent for disposal). 

• GLOVEBOX REMOVAL PHASE COMPLETED IN PP BUILDING E3 LABORATORY (remaining 6 
gloveboxes stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE INITIATED IN OTHER COMMON SUPPORT PP BUILDING 
LABORATORIES (13 , 14, 83 - 5 gloveboxes stripped, removed, packaged , and sent 
for disposal) . 

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

• CONVEYOR REMOVAL PHASE L~TlATED I~ PP BUILDING (services being removed). 

• PARTIAL STRUCTURAL DECONTAMINATION (AND ISOLdTION) CONTINUED IN PP 8UILDING 
(service lines that are under where gloveboxes were located are being removed 
from the concrete second floor, the area decontaminated, and new concrete 
poured) . 

• D&D TECH~IQUES CONTINUE TO BE DEVELOPED &~ REFINED (contamination control, 
radiation control, plaswa cutting, glovebox sectioning, ervice line, 
removal, glovebox equipment removal. size reduction, and ~ste pacKaging) . 

• CONTACTS BEING MAI.ITAISED \o.'lTH LEAD D&D CONTRACTORS UN NE tECtL.~OLOGES, 

EQUIPME~, M"D METIIODS . 
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• COORDINATED A!•SPD(NE) A.';D OMA 0&0 PROGRAM PlAN UPDATED. 

~ FY 1983 ACCOMPLISHMENTS 

~ 

~ 

A. ANSPD (NE) D&D PROG~ 

• w7S UNDERCROU~~ LI~~ REMOVAL PHASE CONTINUED (1o90 linear feet removed - 1750 
linear feet LTD) . 

• GLOVE50X REMOVAL PHASE COMPLETED IN R BUILDING R 130 LABORATORY ( remaining 
gloveboxes stripped , r~oved, packaged, and sent for disposal). 

• GLOVEBOX R.EMOVAL PRASE COMPLETED I~ R :BUILDING R 131 Lo\.BOltc"-TORY (19 
gloveboxes stripped, reooved, packaged and sent for disposal) . 

• STRUCTURAL DECONTA."'.INATION PHASE COMPLETED L~ R BUILDING R 127 LABORATORY 
( released for reuse). 

• STRUCTURAL DECONTA."'.INATION PHASE INITIATED l~ R BUILDlSG R 130 lABORATORY . 

• STRUCTURAL DECON!AMI~TION PHASE L~ITIATED L~ R BUILDING R 131 LABORATORY. 

B. OMA D&D PROGRA.'1. 

• STRUCTURAL DECONTAMINATION PHASE COMPLETED L~ R BUILDING R 1598 LA.BORAIOitY 
( released for reuse). 

c. OMA/NE GENERAL &~ COMMON SUPPORT AREAS 

• GLOVEBOX REMOVAL PHASE COMPLETED I~ PP BUiLDING PP 13 LABORATORY (2 remaining 
gloveboxes stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN PP BUILDING PP 14 LABORATORY (2 remaining 
gloveboxes stripped, removed, packaged, and sent for disposal). 

• GLOVEBOX REMOVAL PHASE COMPLETED IN P~ BUILDING PP 52 LABORATORY (7 glove
boxes stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX ~"!.OVAL PHASE COMPLETED IN PP BUILDING PP 122 LABORATORY (1 glovebox 
stripped, r emoved, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN PP BUILDING PP 130 LABORATORY (2 glove
boxes stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX R.E.'10VAI,. PHASE COMPLETED L~ PP BUILDING PP 177 LABORATORY (3 glove
boxes stripped, removed, packaged, and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN PP BUILDING PP 178 LABORATORY (3 glove
boxes stripped, removed, packaged, and sent for disposal). 

• CO~~EYOR REMOVAL PHASE L~ITldTED IN PP BUILDING (oOO out of 930 li~ear feet 
stripped, removed, size reduced, packaged and sent for disposal) . 
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• EQUIPMENT, SERVICES, AND PIP DIG RE.'tOVAL CONTI~UED I.' OTHER PP BUILDING 
LABORATORIES AND SERVICE CORRIDORS • 

• PARTL~L STRUCTURAL DECONT~~INATION (.~VD ISOLATION) CONTINUED IN PP gUILDINC 
(service lines that were under where gloveboxes were located were removed 
from the concrete second floor, the area decontaminated , and new concrete 
poured) . 

• D&D TECHNIQUES C0~71NUE TO BE DEVELOPED ~~D REFL~D (contamination control, 
radiation control, plasma cutting, glovebox sectioning, ~ervice line, 
removal, glovebox equipment removal, size reduction, and waste packaging) . 

• CONTACTS BEING ~ ... U~AI.'iED WITH LEAD D&D CONTRACTORS ON NE\-J T£Ct:l.NOL0Gl.ES, 
EQUIPMENT, AND METHODS . 

- Presented two papers on D&D techniques at the 1982 International 
Decommissioning Symposium at Seattle , Washington on October 12, 19H2 (see 
Appendix C for papers) . 

-Hosted Surplus Facilities Hanagement" Program's (SFMP) Annual Budget and 
Program Planning Confer ence with tours of Mound's D&D Projects on 
November 9-ll, 1982 . 

• COORDINATED ANSPD(~E) AND OMA 0&0 PROGRAM PLAN UPDATED. 

FY 1984 ACCOMPLISHMENTS 

A. ANSPD (NE) D&D PROGRA.\1 

• WTS UNDERGROUND LINE REMOVAL PHASE CONTINUED (2 ,044 linear feet removed -
3,794 linear feet LTD) . 

• WTS BUILDING 41 CONTAINMENT STRUCTURE DESIGNED AND CONSTRUCTEO . 

• STRUCTURAL DECONTAMINATION PHASE CONTINUED IN R BUILDING R 130 LABORATORY . 

• STRUCTURAL DECONT&\liNATION PHASE CONTINUED lN R BUILDING R 131 LABORATORY . 

• CLOVEBOX R.E.'10VAL PHASE L"'HTIATED L'l R BUILDING R 120 LABORATORY . 

8 . OMA/NE GENERAL AND COMMON SUPPORT AREAS 

• CONVEYOR ~lOVAL PHASE COMPLETED L~ PP BUILDING (330 linear feet - 930 linear 
feet LTD stripped, removed, size reduced, packaged and sent for disposal) . 

• GLOVEBOX REMOVAL PHASE COMPLETED IN THE LAST PP BUILDING LABORATORY - PP34 (4 
GLOVEBOXES STRIPPED, ~OVED, PACKAGED, AND SE~ FOR DISPOSAL) . 

• STRUCTURAL DECONT~~I~~TION PHASE COMPLETED u'l 13 PP BUILDING LABORATORIES -
3,200 SQ . FT . (PP- 128, 130, 142E, l58E, 159, 160, 162, 163, 164, 175, i76, 
l77, 178) • 
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• D&D TECHNIQUES CONTI.'U~ TO BE DEVELOPED A..'<D REF INEO (contamination control, 
radiation control, glovebox sectioning, ~ervice lin~ removal, size reduction, 
soil removal, and waste packaging). 

• EQUIP~~7 SERVICES, &~D PIPING ~~OVAL ~~D STRUCTURAL DECONT.~~I~ATIO~ 
COSTI~~ED IN OTHER PP BUILDL~G LABO~~TORIES ~\~ SERVICE CORRIDORS. 

• CONTACTS BEING ~.AINTAlNED WITH LEAD D&D CONTRACTORS ON NEW TECH! OLOG:ES, 
EQUIPME~7, ~~ METHODS . 

• COORDL~ATED ANSPD(NE) Aa'ID OM.A D&D PROGRA."t PLAN UPDATED. 

FY 1985 ACCOMPLISa~XTS 

A . ANSPD (~E) D&D PROGRAM 

• WTS UNDERGROUND Ll~E ~OVAL PHASE CONTINUED (1091 linear feet recoved - 4885 
linear feet LTD). 

• WTS BUILDING 41 INTE~~ DECOMMISSIONING COMPLETED ~~D Tl:iE ABOVE- GROUND 
STRUCTURE REMOVED . 

• STRUCTURAL DECO~~~"tiNATION PHASE COMPLETED IN R BUILDING R128 LABORATORY 
(releaBed for reuse). 

• STRUCTURAL DECONTAMINATION PHASE COMPLETED L~ R BUILDING R 130 LABORATORY 
(released for reuse) • 

• STRUCTURAL DECONTAMINATION PHASE COMPLETED L~ R BUILDING R 131 LABORATORY 
(released for reuse) . 

• GLOVEBOK REMOVAL PHASE COMPLETED L~ R BUILDING R 120 LABORATORY (2b 
gloveboxes stripped , removed, packaged and sent for disposal) . 

• STRUCTURAL DECONTAMINATION PHASE INITIATED IN R BUILDING Rl20 LABORATORY . 

• STRUCTURAL DECONTAMINATION PHASE INITIATED IN R BUILDING Rll8,123A ROOMS . 

B. OMA/NEW GENERAL AND COMMON SUPPORT AREAS 

• THREE FILTER- BANKS (AJ- 112, 114, 115) ~"lOVED IN PP SUILOING. 

• EQUIPMENT SERVICES, AND PIPING REMOVAL CONTINUED IN OTHER P~ BUILDING 
LABORATORIES AND SERVICE CORRIDORS. 

• STRUCTURAL DECONT~~INATION PHASE COMPLETED IN 15 PP BUILDING LABORATORlES 
(PP- 124, 126, 146, 147 , 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 
158W. ) 

• D&D TEOL~IQUES CO~~INUE TO BE DEVELOPED AND REFINED (contamination control, 
radiation control, glovebox sectioning, service line removal, size red~ction, 
oil removal, and waste packaging) • 
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• CONTACT BEING MAl:'JT • .U.~Eo ~'ITR LEAD 0&0 CONTRACTORS 0~ NEW TECHNOLOGES, 
EQUlP!-lEXT , AND METH\JDS . 

• COORDINATED ANSPD(:-.IE) A.'ID (»!A 0&0 PROGRA"i PLA.'l UPDATE!:> . 

FY 1986 ACCOMPLISHN£:-.'TS 

A. .!\.~SPD (N£) D&D ?ROGRA.!oi 

• RE!iOVAL OF CONTA..'tiNA~..:l SOIL ASSOCIATED WITH WIS UNDERGROU~D l.UE CONTl.'UElJ. 

• WTS UNDERGROUND LINE ~~OVAL PHASE C~LETED (244 linear feet removed-51-9 
linear feet LTD) . 

• WTS BUILDING 41 UNDERGROU~ TANKS REMOVED . 

B. O!iA/NEW GE~t:RAL AND COMMON SUPPORT A.R.EAS 

• STRUCTURAL DECONTA.il~TION PHASE L'iiTL\TED AND CO~LETED lN FIFTEL~ PP 
BUILDL~G LABORATORIES~~ SUPPORT AREAS (PP- 6W, 51, 52, 102, 103, 105 , lOo, 
119 , 121, 122, 135, 1~0 , 143, 144, and 145) . 

• EQUIP~NT, SERVICES, &'ID PIPING REMOVAL CONTI~~ED ·IN OTHER PP BUILDING 
LABORATORIES ~'ID SERVICE CORRIDORS . 

• D&D TEC~~IQUES CONTINUE TO BE DEVELOPED AND REFINED (contamination control, 
radiation control, service line removal, s~ze reduction, soil removal, and 
waste packaging) . 

• CONTACT BEING MAINTAINED WITH LEAD O&D CONTRACTORS (NATIONAL A.'ID 
INTERNATIONAL) ON NEW TECHNOLOGIES, EQUIPMENT, AND METHODS . 

• COORDINATED ANSPO(NE) &'I'D OMA D&D PROGRAM PLAN AND BASELINE UPDATE INITIATEO • 
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FUTURE PLANS 

As the structural d~contamination phase is completed in each of the labor-

atories in R Building, these areas become available f or ne~ occupants (begin-

ning in FY198l). 

Since the 0&0 Program involves almost all of the areas in PP Building (as 

opposed to isolated rooms in R Building), the O&D areas will not be ready for 

new occupants until the end of the Program. Figures 31 and 32 show concept-

ually what the building will look like when D&D is completed . 

The continuing radioactive operations on the second floor of PP Building 

and the building's radiological support functions on the first floor Nill be 

located within an inverted U- shape low-risk or normal radiological control 

area . The remaining areas of the PP Building will be under minimum radio-

logical controll and negative filtered ventilation in order to provide as-

surance of confinement of residual contamination should migration occur • 

Most of the second floor minimum control area will be open and is un-

committed at this time . The area would be available for nonradioactive work or 

for radioactive work by connecting onto the inverted U or low-risk control 

.area. 

A large portion of the first floor equipment area will also be open for 

either radioactive or nonradioactive work. 

lMinimuc radiological control refers to air sampling, wipe and direct 
monitoring to verify that any residual contamination remains sealed . 
Special radiological clothing should not be required in these areas but 
personnel will moni:or their hand~ and feet when exiting ~he bui~din6 • 
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APPENDIX A 

TYPICAL UNSHIELDED FIBERGLASS GLOVEBOXES 
(PP-Al Lab} 
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TYPICAL 4-IN. SHIELDED STAINLESS STEll 
GLOVEBOXES (PP-E3 Lab) 
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TYPICAL 12-tol6-IN. SHIELDED STAINLESS 
STEEL MANIPULATOR GLOVEBOXES 

(PP-A2 Lab) 

• 



• 

• 

• TYPICAL R BUILDING LABORATORY (R-120) 
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• UNDERGROUND LINES CROSSING CREEK AREA 
(REMOVED IN FY1982) 
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• SIMULATED ROOVAL OF EQUIP IEHT FROM 
GLOVEBOXES 
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• CLOSE UP OF TENT'S AIRLOCK 
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UPPER GLOVEBOX REAR ACCESS PANEL 

CLOSE UP OF t1A1N lENT 
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APPENDIX 8 

DESCRIPTION OF CO!tHON (OMA/~W) SUPPORT SYSTEHS 

IN PP BUILDING 

There arc several cOQmOn support syste~s in the PP Building tha~ have been 
used co support both ANSPD(J~J) and OMA processing programs and that continue 
to support the D&D of the dedicated inactive NEW and ~~ gloveboxes and labora
tories . These common systeos and facilities that require 0&0 or codification 
are as follows: 

Glovebox Waste Processing - Includes the processing oi liquid and solid O&D 
waste (TRU waste and recoverable scrap) . Waste is transferred to the 0-3 
Laboratory for incineration (pager, rags, etc . ) or concentration (liquids) in 
the E-3 and D-3 Laboratories. The concentration of radioactivity in the ~~see 
is measured in the B-4 Laboratory. 

Waste Packaging - Solid recoverable scrap is packaged in the E-3 Laboratory 
using special fixtures and TRU glovebox ~~ste is packaged in the B- 4 
Laboratory . Low-level liquids primarily from the building drainage system are 
sent to the Waste Disposal (WD) Building for treatment. LSA waste is compacted 
in PP-46 and 47 or incinerated at the WO Building and/or loaded into waste 
containers for shipment. 

t~terial Transfer - Solid glovebox waste is transferred between the gloveboxes 
being D&D'd and support gloveboxes in B-4, 0-3 and E-3 Laboratories via an 
overhead conveyor approximately 900 feet in length . Material is introduced 
into and out of the glovebox conveyor sysem in the A-3 Laboratory . Liquids are 
transferred via the house vacuum systems in PP-14. 

Ventilation Systems - Ventilation is maintained within 0&0 and support areas 
via the following systems: 

• Glovebox Corrosive Vapor Scrubbing System in PP-13 
• Supply Air Filter Banks 
• Air Conditioning and Heating Systems 
• Four Exhaust Filter Banks that service operating and 

access corridors, laboratories, and gloveboxes . 

Process Systeas - Several building process support systems are used by O&D and 
include chilled ~ter, tempered water, sanitary system, storm sewer system. 
low-level liquid radioactive waste drain systems, acid/caustic supply system, 
process air system, lighting and electrical distribution, fire p~otection and 
detection, air sampling and monitoring systems, communication systems, and 
security systeos • 
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Summarv - In ~ucmary, there are numerous systems throughout the PP Building 
that support the D&D of dedicated NEW/OMA processing areas and gloveboxes • 
These common su?port areas include 187 linear feet of gloveboxes , ~jor pieces 
of equipment (fans , pumps, ~otors, tanks, evaporators, scrubbers, etc . ), actual 
miles of piping , the entice first floor of PP Building, and major laboratory 
areas on the second floor . 

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

• Removal of ~ost 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 tempor ary systeos 
for D&D or permanent systeos for ongoing operations and 
surveillance . 

• Removal of the res t of the significantly contaminated support 
systems including temporary installations • 

. 
• Final structural decontamination and ~solation of residual 

contaminat ion of areas vacated by the support systeos . 

• Final ins t allation of surveillance services • 
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APPENDIX C 

(This paper was presented at the ERDA Conference on 
Decontamination and Decomoissioning (D&D) of ERDA 
Facilities, Idaho Falls, Idaho, August 19- 21, 1975) 

A SUMMARY REVIEW OF MOUND LABORATORY 'S 
EXPERIENCE IN D&D OF RADIOACTIVE FACILITIES 

1949- 1973 

J . M. Garner & W. P. Davis 
Mound Laboratory* 

Miamisburg , Ohio 45342 

ABSTRACT 

The objective of Mound Laboratory's Decontamination and Decommissioning 

(D&D) projects has been the effective termination of radioactive material 

processing facilities with no significant personnel exposures or environmental 

releases . This objective must be met with available resources and manpower . 

Mound has effectively decontaminated and/or decommissioned four major 

facilities in the 1949 through 1973 time period . Many minor areas were also 

decontaminated and/or decommissioned during this period . The major D&D pro-

jects involved the following isotopes: polonium- 210, radium-226, actinium-

227, and plutonium-238 . 

To achieve a 0&0 status, Mound has employed several control and decon-

taminatioo techniques such as : "Navy Cocooning," entombment, removal, foaming, 

bagging, tents, chutes, portable exhausters, dry ice, vents, bubble suits, 

three- zones, fire watches , painting and sealing, in-line cleaning, high 

pressure water blaster , and chemical cleaning . 

*Mound Laboratory is operated by ~onsanto Research Corporation for the 
u.s. Energy Research and Development Administration under Contract ~o . 
E- 33-1-GEN-53 • 
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• A SUMMARY REVIEW OF MO~~ LABORATORY'S EXPERIENCE IN 
D&D OF ~~IOACTIVE FACILITIES, 19~9-19i3 

J. M. Garner & W. P. Davis 

Introduction - Mound Laboratory has completed four major Decontamination and 

Decommissioning (D&D) projects oi ERDA facilities over the years in addition to 

several minor D&D projects. 

The four major D&D projects were: 

1. Two polonium- 210 processing facilities . 

2. A radium-226 and actinium-227 processing and waste disposal 
facility . 

3. A third polonium-210 processing facility. 

The details of these four major projects are described in the following 

sections. 

• Polonium-210 Facilities - Units III and IV were used to process poloniuc- 210 

from 1944 through 19491 , 2. Unit III contained approximately 35 , 000 fc . 2 of 

contaminated floor space and was decontaminated and decommissioned from 1949 to 

1950 under the direction of AEC/Oak Ridge by conventional scrubbing and removal 

techniques. The main building was returned to the original owners (The Dayton 

Board of Education) in 1950. The outer smaller buildings were removed 

(including footer), and the area was backfilled. 

Unit IV was approximately 16,000 ft2 . The building was decontaainated as 

much as possible by conventional scrubbing and removal techniques. The struc-

ture and footer ~~re then r~oved, and the area was backfilled . The site was 

returned to the oriainal owner (The Talbott Family) in 1950 • 

• 
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• Monitoring included air saaples, ~ipe and direct contamination surveys, 

vater and urine samples . End results of D&D ~as N/D (nondetectable) removable 

alpha and less than 5 x to3 dis/~n/100 cm2 fixed alpha (5 x 104 on Unit IV). 

Followup surveys shows N/D due to the short (138-day) half-life. 

Personnel protection included clothing and respiratory (half and full face 

aasks) protection. Clothing was basically t~o-piece ~hites, coveralls, gloves, 

control shoes, shoecovers, and booties. 

Radium-226 and Actinium- 227 Facility - The "Cave" and associated w.lste disposal 

facilities were used to process radium-226 and actinium-227 froa 1952 to 1954. 

The Cave and associated facilities contained approximately 4,000 ft . 2 of con-

taainated floor sp~ce and was D&D'd under the direction of the AEC/DAO by 

conventional scrubbing, removal, "Navy Cocooning,'' and entoabQent techniques . 

The D&D was performed during the 1955 through 1957 time period (equipaent in 

• "Navy Cocoons" ~as on hold until 195 7) with available manpower. A portion of 

the Cave structure (where high level material was processed) ~as entombed in 12 

in . of concrete . The remainder of the facility was decontaminated to N/D 

removable and less than 400 dis/min/100 cm2 fixed alpha contamination. This 

• 

portion is now used for other programs. 

Monitoring included air samplers, radon sampling, wipe and direct contam-

!nation surveys, gamma surveys, and urine samples. 

Personnel protection included clothing and respiration protection (half 

and full face supplied-air masks, bubble suit) . The Mound-Snyder supplied-air 

bubble suit was developed and used on this project • 

c-3 



• 

• 

• 

Plutonium-238 Facility _ The SM Facility was used co process plutonium-238 for 

space programs from 1961 co 1968 . 

The SM Facility contained approximately 15,000 ft . 2 of contaminated floor 

b ) d D&O'd under the direction of the area (585 linear feet of glove oxes an was 

AEC/DAO office by employing several control and decontamination techniques such 

as: removal, foaming, bagging, tents, chutes, portable exhausters, dry ice, 

vents, bubble suits, three-zones, fire watches, painting and sealing, in-line 

cleaning, high pressure water blaster, and chemical cleaning . The Facility is 

now awaiting final disposition by ERDA. The D&O was performed during the 1968 

through 1972 time period (work emphasis on later years) . 

Monitoring included air samplers, wipe and direct contamination surveys, 

Y-n surveys, soil and water samplers, nosewipes, urine sampies, WBC, film 

badges, etc . The current contamination level inside the facility is less than 

10,000 dis/min/100 cm2 removable alpha and less than 400,000 dis/min60 cm2 

fixed alpha . (Painting was not used.) 

Personnel protection included clothing and respiratory protection. This 

protection included: two-piece whites, coveralls, two-piece plastic suits, 

two-piece supplied-air bubble suits, shoecoYers, booties, control shoes, head 

covers, and filtered and supplied-air respiratory protection. 

A Third Polonium-210 Facility - The "T" Facility was used to process polonium-

210 for commercial sale and space programs to 1972. 

The radioactive processing section was approximately 32,000 ft . 2 for two 

floors (236 linear ft. of gloveboxes) and was D&D'd under the direction of the 

AEC/DAO office by conventional scrubbing and removal techniques . The D&D was 

performed during the 1971 through 1973 time period . The facility is now used 

for both radoactive and nonradioactive work • 
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Monitoring included air sa~ples , wipe and direct conta~ination surveys, 

Y- n surveys , soll and water samplers , urine samples, WBC , fil~ badges, ecc . 

The area was decontaminated to N/D removable alpha and N/D fLxed . Painting was 

allowed only on surfaces less chan 4 ,000 dis/min (decayed co ~/D ~Y end of 

project) . 

Personnel protection included clothing and respiratory (filtered and 

supplies air) protection . 

Special Techniques - Several techniques ~ere found to be effective in control

ling and reducing the spread of contamination during decontamination and 

decommission work . 

Equipment and structur es contaminated with short half- life mate r ial were 

removed for storage at a controlled area until decay had reduced contamination 

levels to N/0 • 

Sealing ~quipment and structur es was used for containment pur poses . The 

Navy Cocooning method was used in the ear lier days , but has now been replaced 

with foaming . Other mate r ials such as asphalt , concrete, and paint can be used 

on items t hat are to be discar ded or are contaminated with a short half-

life mate r ial . 

Containment can be achieved by using plastic bags and enclosures . These 

enclosures were especially helpful when working outside the building . 

Temporary access methods such as a chute improved efficiency . 

Portable exhausters such as Spencer turbines and large industrial vacuum 

cleaner s with absolute fil t e r s p~ovided added negative differential t o small 

work areas • 
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The use of dry ice to remove tile minimized the spread of cont~ination • 

Soall respirator filters ~ere used as vents when equipment •4S foa~ed . 

The Mound-Snyder supplied-air bubble suit provided personnel ·Nith oaximum 

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 on occasion to 

increase ability (in addition to autocatic alarms) to detect potentially 

hazardous conditions . 

In-line glovebox cleaning and separation of equipment pr oved to be very 

successful. Even high pressure washing can be used if 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 . 

Ch~ical 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 contaminat ion, the presence of other radioactive and"nonradioactive con

taminats, location, and desired end result • 
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Suocary - In conclu~ion , ~und Laboratory has completed four major Oecontao-

!nation and Oecocmissioning projects. These projects were accomplished in an 

effective canner by use of these contacination control techniques, procedures, 

and decontamination techniques. As a result, there were no significant person-

nel exposures and no significant impact on the environment as verified by data 

from the following monitoring programs: stack sampling, on-site and off-site 

monitoring stations, bioassay sampling, and dosioetry data •. 

7he O&D projects were also completed with minimua icpact on operational 

resources and manpower . 
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ABSTRACT 

(This paper was presented at ·the DOE 1982 International 
Decommissioning Symposium, Seattle Washington, October 10-14, 
MOUND'S DECO~ISSIONING EXPERIENCE, TOOLING, ~~ TEC~~IQUES 

Albert B. Combs, Willi~ P. Davis, Toby C. Elswl~k, 

Joe M. Garner and Jack R. Geichman 
Mound"' 
Miamisburg, Ohio 45342 , USA 

MLM-2991 (0P) 

1982) 

Monsanto Research Corporation (MRC), which operates Mound for the Depart
ment of Energy (DOE) , has been decommissioning radioactively contaminated 
facilities since 1949. 

t;c are c"rri:!ntly decot:::nissioning three plutoniuc-2.38 contamir.ated : rlt·ili · i es 
(approximately 50 , 000 ft 2 ) that contained 1100 linear fc of gloveboxcs; 900 
linear ft of conveyor housing; 2650 linear ft of dual underground liquid waste 
lines; and associated contaminated piping, services , equipment, structures , and 
soil. As of June, 1982, over 29,000 Ci of plutonium-238 have been reooved in 
waste and scrap residues. 

As a result of the current and previous decommissioning projects, val"able 
experience has been gained in tooling and t~chniques . Special techniq~es have 
been developed in planning , exposure control , contamination control , eGuipcent 
recoval, struccural · decontamination , and waste packaging. 

INTRODUCTION 

:-:ound is a Departt::ent of Energy installation located in Mia::1isburg, Ohio . 
The site (306 acres) is located in a residential/agricultural area of suburban 
Dayton, Ohio. The facility is operated by ~onsanto Research Corporation for 
the DOE in ~upport of weapons and nonweapons programs. 

Monsanto has been involved with radioactive operations since 19~4 and the 
resulting decommissioning operations since 1949 . We are currently decommission
ing three facilities that were used primarily for the processing and encapsula
tion of plutonium-238 heat sour ces for various programs, such as the heat 
sources used in space applications (SNAP, PIONEER, TRANSIT, VIKING, and VOYAC,ER). 

The multimillion/multiyear project involves the extensive decontamination 
and decommissioning (D&D) of inactive areas of three facilities: Plutonium 
Processing (PP) Building, Research (R) Building, and Waste Transfer System (WTS). 
The project was initiated in 1978 and is expected to be completed in 1988. 

The PP Building is a ~~-floor (38,000 ft 2
) reinforced concrete and con

crete block building built in 1967 to process plutonium-238. Approxinately 
95% of the building will be decocmissioned for potential future reuse with 
the remaining 5% staying operational. 

~Hound is OP.erated by Xonsanto Research Corporation for the U.S. Depart::lent 
of Energy under Contract No . DE-AC0l.-76-DP00053 . 
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The R Building is a one-floor (54,000 ft 2
) concrete block and brick build

ing built in 19'8 to research , develop, and process vario•1s isotopes. Approxi
mately 10% of the building is being decommissioned for current ~no potential 
reuse with the remaining 90% staying operational. 

The WTS is an inactive underground liquid waste transfer sy$ t~m built in 
196i and consists of two underground l~nes (2,650 ft each) buried ~ro~ 6 to 
25 ft below ground and a one-level 600 ft 2 concrete block lift station (Build
ing 41) with t~o underground.tanks . 

!he total project (PP, R, ~tS) involves the reooval of 1,100 linear it 
of gloveboxes; 900 linear ft of conveyor housing; 2,650 linear ft of dnal 
underground liquid ~aste lines; and associated contaminated piping, ~~rvices, 
equipment, structures, and soil. Estima~ed waste volumes generated b:,.· t he 
decom=issioning project are: 200,000 ft <10 nCi/g and 150,000 ft 3 

•• , nCi / g. 

Extensive D&D includes cleaning and removal of internal glovebox equip
ment and services, removal of gloveboxes , removal of associated laboratory 
~quiprnent and services, structural decontamination, and dis?osal of ~astes 
from the PP and R Buildings. Conta~ination in the inactive areas is reduced 
to an "as low as reasonably achievable" (ALARA) lc:vel, and remaining contamin
ation is pe~nently sealed so that the areas can be reused with mini~al re
strictions (restricted release) . 

The fi~al exposed average contamination levels in these facilites aft~r 
decontamination and scaling ~ill be: 

Wipe - <20 dis/min/100 cm2 

Direct ~ <3000 dis/~in/60 cm2 

External Radiation - ~1 mr/hr at surface 

These levels are being normally ~et (except for cracks and crevices) before 
sealing. Unrestricted release was not considered since this would require 
demolition of the PP and R Buildings which are used for ongoing programs and 
could be reused for future DOE programs . Demolition would be required because 
of known and potential contamination (in structural members, underneath the 
facilities , and in cracks and crevices) and the inability to detect and re
move this contamination without destroying the integrity of the structure . 
However , complete D&D was considered the only feasible approach for the ~aste 
Transfer System which is unusable because of previous leaks . 

Since cooplece removal is planned for the Waste Transfer System and sur
rounding contaminated soil, it should be possible to reduce the contamination 
level to near unrestricted levels for soil (conditional release). 

To date , approximately 850 linear ft of gloveboxes (with assoc~ated ex
ternal glovebox equipment , piping, and services) have been cleaned, stripped 
of piping and equipment, sectioned if required , packaged, and re~oved from 
the site. Also laboratory areas have been completed and are being reused by 
ocher DOE programs . In accomplishing this, there have been no significant 
radiation exposures or environ=ental releases . 
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Thurc are several unique characteristics of the current project. 

The site is in a residential/agricultural .srea; thus outside 
decommissioning activities ~re restricted. (Site boundary is 
as close as 300 ft.) 

Normal operations continue in the PP and R Buildings, so de
co~issioning activicies are also restricted. 

Most gloveboxes are ~~-level (operating level and equip~ent 
level) and are larger than a standard 4 ft x 4 ft x 7 ft ship
ping container. 

Although oversi,ed shipping containers ~ere used, some large 
gloveb~xes required sectioning before packaging. 

All equipment, piping , and services must be removed from the 
gloveboxes before packaging (burial storage facility require
ment). 

Tvo separate funding agencies vithin DOE (~eapons and non
~eapons) require coordinated funding and planning. 

Contamination involved is primarily plutonium-238, a high
specific-activity transuranic isotope (16.8 Ci/g) requiring 
special personnel protection and ~aste packaging . 

The WTS underground lines (and associated contaminated so1l) 
are located up to 25 ft oelo~ the surface on hilly (up to 
140-ft elevation change) terrain which requires special 
excavation procedures . 

~eather conditions (wind, rain, snow) and temperatures 
(typically -l0°F to 100°F) restrict outside decommissioning 
activities. 

As a result of these unique characteristics and our previous experience 
in decommissioning facilities , several techniques were developed in each of 
the following areas: planning, exposure control, contamination control, equip
ment removal, structural decontamination, and waste packaging. 

PLANNING 

Direct management involvement and co~itment in the decommissioning pro
ject starts at the director level and continues down to ~he D&D Manag~ent 
Team. The interdepart~ent ~~nagement Team consists of a representative from 
each of the three main depart~ents directly involved (Nuclear Operations, 
Engineering, an9 Adcinistrative Services) . Each member of the D&D Xanage~ent 
Team serves as the interface with his respective department . This catrix 
Management Team formally ceets with the involved Directors on a conthly basis 
to discuss status, accomplishments, problems, and plans. The Teac also oeets 
bimonthly with the DOE Area Manager and his staff. This is in addition to the 
normal ~eekly and monthly written reports sent to our manageoent anc the DOE . 
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.In addition to the formal monthly, quarterly, semiannual, and annual 
revie~s of D&O plans by ~C directors and DOE canage~ent , plans are fo~ally 
revie~ed ~eekly in each of the ~ajor O&D areas by direct supet'·isnrs; as well 
as special planning sessions held for unusual decommissioning activities along 
with prejob conferences with the personnel who will be performing the work. 

Deco~issioning activities are controlled by using special work percits 
such as the "Radiation Control Area Maintenance Permit." This pennit requires 
interdepartmental review and approval to ensure that jobs are thoroughly pre
planned, adequate training and safety analysis have been performed, and proper 
precautions are being taken . 

Special procedures are required for any unusual decommissioning op~r~ti ~n 
not covered by existing work procednres. These procedures require int.:l'l r~ pdrt
~ental review and approval. In addition, special training ls required ro r ~ny 

ne~ and co::~plex tec!miques e::~ployed. "For critical operations , a 11mock-up" or 
nonradioactive test is made prior to actual operations . 

The D&D planning efforts include quality assurance and other control 
r.ethods to ensure adequacy, consistency, change approval, and reporting. Oper
ations are routinely audited by Environmental, Health and Safety, Quality·, 
Financial, and Management representatives within the company, by an independent 
DOE con~ractor , by DOE Area and Field Offices, and by DOE Headquarters . 

Another planning aid has ~een the use of exception and trend reporting to 
increase ~~~agement ~~areness and response to potential problem areas . These 
reports cover such areas as radiation exposures, effluents , safety performance, 
milestone status, and cos t versus budget . 

One area of planning has been personnel resources. wbenever possible, 
use is made of personnel ~ith prior operations experience , personnel experienced 
with decommissioning operations (including consultants and offsite contacts) , 
and personnel experienced with plutonium-238 and other radioisotopes. For ne~ 
personnel, intensive training and certification are required . Frequent retrain
ing orientations and seminars are presented to operations personnel to reaffirm 
established techniques and demonstrate new techniques . 

EXPOSURE CONTROL 

Again as in planning, direct management involvement and commit~ent in 
exposure control start at the director level in the Executive Safety Committee's 
conuritmenc to keeping exposures and effluents "as lo~ as reasonably acliievable" 
(AL~) . A~4 goals are set yearly after an interdepartcental review and 
evaluation. ~onchly trend and exception reports indicate potential problem 
areas for management review and followup . 

. 
A key part of planning for any D&D activity is exposure control. This 

planning for exposure control includes training and selection of experienced 
personnel for critical activities, communication of known or suspected hazards, 
analysis of hazards, procedure review, contamination control precautions, work 
permits, adequate monitorLng, and reporting . 
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.Specific exposure control equipment and techniques include remote opera
tions (includin& long-hand~ed tools): port~ble and p• r·onnel shielding (includ
ing lead-loaded stoves and aprons); respir:ttory prote•·tion (full-face rn."l:->k and 
supplied-air suits); protective equipment (clothing, ,,,)rtable enclosuct!s, local 
exhau~ters. contamination fL~atives); and special techniques for contamin.ltion 
control, equipment removal, structural decontamination, and waste packaging 
(see appropriate section for additional details). 

~~posure monitoring is accomplisqed with both in situ and personnel 11~ 
dosimetry (including extremities), industrial hygiene monitors, selective 
plutoniua-238 air oonitors, fixed position and personnel air samples , alpha/ 
g3~/neutron instrumentation and measurements , and personnel bioassay samples 
(nosewipes, urine, blood, sputum, fecal, and whole-body counting). 

C :O.'TA.'tl~ATION CO~TROL 

After as much of the radioactive mater~al as possible is removed from 
sloveboxes, equipment, and piping by standard cleaning and flushing techniques. 
temporary enclosures, fixation , and ventilation become the primary ~cans of con
:arnination control during subsequent removals . 

Tec?orary enclosures are constructed for containment around all separations 
of glovcboxes, equipo~nt, and piping with a high potential for cont~•i"~tion 
rcl~ase . These enclosures range in size from a sealed plastic bag to a series 
of large rooms with separate HEPA (high efficiency particulate air) filttred 
c~haust systems (~hen pdrsonnel acc~ss is required). The large ~nclosur~s are 
construct~d with either fire retardant ~ood or sheet metal framing cov~r~d by 
heavy clear pla~c ic. In sor:1e cases, permanent airlocks are added to building 
corridors to increase con tamination containrn~nt and increase air pressure 
differentials. 

Contamination fixation is used during glovebox, equipment, and plpLng 
removal after conventional decontamination methods prove ineffective in r~duc
ing contamination levels. The fixation agent used depends on the application 
and includes light water misting , strippable paint , and urethane foam . 

A light water misting is used to contain dusting or to clean in areas 
which could not be cleaned prior to breaching . 

Strippable paint is used primarily on contaminated building structures as 
a temporary fixation until final decontamination can be accomplished . 

Fire-retardant urethane foam is used as a fixative inside gloveboxes after 
eouipment , piping, and services are removed, and the interior surfaces are 
cleaned. This fixative minicizes potential contamination spread ~uring later 
glovebox separation, ?ackaging , and shipment. Strippable paint is not used 
because of potential long-term radiolysis of the paint inside gloveboxes. In 
~ddition , only a minimal layer (1- 2 in.) of foam is used to minicize future 
potential •aste-reprocessing problems at the burial storage facility . 

urethane foam is also inserted at separation points in large di~eter 
plping to provide a contamination barrier during subsequent cutting . 
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A .third use for urethane foam is as a shoring material in waste pacKages 
(primarily at: the four corners, e~iddle of the side, and top). Again, a :ninir.lal 
amount of urethane foam is used to ~inimize future potential ~aste-repr• • .. ssing 
problems at the burial storage facility. 

Existing building and/or portable ventilation systems are used to t •ntain 
contamination. Portable HEPA-filtered ventilation systems are used pri~1rily 
for temporary enclosures and range in size from 25 to 500 ft 3 /min. 

A minimum three-zone concept is also used in contamination control. Each 
zone represents a certain level of contamination and resulting protection. 
The first zone is the irn=ediate work ar~a that needs the highest level of ?ro
tection (air flo-, personnel, and controls). The second zone is a buff~r zone 
or airlock , and the third zone is the noncontaminated or lo~-potential zone. 
The fi~sc zone is normally the enclosure being breached, and the second and 
third zones are plastic enclosures with the room area being an additional zone. 

Administrative control levels are sec for airborne, removable, and ga·~a/ 
neutron radiation in work areas. If the levels are exceeded, then ~ork is 
stopped until the levels have been reduced. 

EQUlPX~T RENO\'AL 

Equip~cnt, piping , and services ~usc be. removed from the insid~ of all 
gloveboxes (burial facility re~uire~ent). Since most of the gloveboxes c~ntain 
~~o levels (standard operating level and an isolated lo~er ~quipm~nc level in 
the glovcbox ~ell), equip~ent re~oval required personnel to enter the glovebox 
~ell (a highly conta~inated atPosphere) from the rear to clean. disc nn~ct , and 
remove equip~cnt . A plasma cutting technique ~as developed to cut out sections 
of the operating glovebox floor to gain access to the equipment well to eliminate 
the need for initial personnel entrance. All plasma cutting is perfor~ed using 
the standard glovebox gloves. 

Plasma was chosen for cutting since the resulting smoke generation is much 
less than that generated by a standard cutting torch (thereby reducing the 
particulate accumulation and eventuat plugging of tRe glovebox exhaust REPA 
filters). In addition , there is not as much heating of surrounding metal 
(because of the faster cutting) , and the resulting cut edges are not as jagged . 

Once access is gained to the equipment well, piping and services are dis
connected using long-handled tools, and equipment is moved (with glovebox . 
hoists) in order to cl'ean the equipment and glovebox well. Personnel then 
gain entry into the ~ell (via a ventilated enclosure) to remove the equipment. 

The equipment is then loaded and secured on a wooden platform (pallet) 
out=!=e the glovebox (and inside a plastic ventilated enclosure which is 
collapsed around the platfo~ for containment which eliminates the need for 
bagging) . The equipment pallet is then loaded into a waste container. This 
precludes personnel from having to physically caTry equipment to the ~aste 
cont.ainer. 

Af~er the ~quipment is r~oved from the glovebox, it is someti~es neces
sary to section the glovebox since some are larger than the ~aste container . 
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Initially a foam wall was applied where the glovebox ~as to be sectioned, 
isolating contamination during the cutting operation . In additiun the safe t y 
plate glass glovebox windows were replaced with Plexiglas (methyl acrylate 
plastic) in areas where the cut was to be made. The outside was ~c with a 
reciprocating saw (ins1de a te~porary enclosure) , and the foam w~ 11 was cue with 
a piano wire . The exposed end pieces of the glovebox were capped with sheet 
metal , and the individual glovebox sections were then packaged into the waste 
container . 

This sectioning technique ~~s very successful but time consuming. In a 
modified technique, the foam wall was eliminated from sectioning. The interior 
surfaces of the glovebox are coated with a 1 to 2 in . layer of urethane f oam 
while being exhausted through the normal supply filters . Then before the ~tn:nless 
steel glovebox is cut, a layer of decon t aminat ion soap foam is applied to the cut 
area and cutting blade to contain filings . As a cut is made , the area previ 111sly 
cut is cleaned with a damp rag and sealed with a plastic sl~eve and tape.' rhe 
glovebox is then tur~ed on its side to complete the cut. After cutting is com
pleted , the s~ctions are separated within the plastic sleeve, and the sleeve is 
crimped , cut , and sealed . Then sheet me t al caps are placed over the cut and 
bagged ends . Replacement of the safety plate glass glovebox windows in the cut
ting area was also unnecessar y , as development showed there is no breakage if the 
outside of the window is taped with plastic tape, the inner surface is foamed, and 
a special glass cutting blade is used . 

To separate piping external to the glovebox, several techniqu~s are ~sed 
depending on the potential for spread of contamination . In low-potential cases, 
the pipes are cut, with damp rags and/or plastic bags used for containm~nt . 

In high-potential cases, copper pi?eS less than 1 in. and stainless steel pip2s 
less than 1/2 in. are cue , using a crimping tool , and capped . For la~ger pipes, 
a small hole is dr illed, urethane foam is injected in the hole, and then the 
pipe is cut after the foam has cured. The cu t ends can then be capped. Piping 
and services are cu t down enough to fit in standard 4 ft x 4 ft x 7 ft waste 
packages. The internal areas of larger ductwork are painted (to contain con
tamination) , separated, and cut in half (diagonal usually) in order to efficiently 
fit inside standard waste containers (boxes). 

For transpor ting equipment , a variety of lifting devices , moving dollies, 
and hoists are used. In addition , the previously discussed equipment platform 
is used for transporting glovebox equip~ent co the waste container . Glovebox 
combustible ~aste is reduced to ash in a glovebox incinerator. ~~st external 
glovebox combustible waste is either incinerated or cowpacted . 

STRUCTURAL DECONT~~INATION 

In the first seep of structural decontamination , all unnecessary penetra
tions (pi?es, duces, condui t ) are removed (back to operating headers), and the 
opening is ,onitored, decontaminated , and sealed. In contaminated areas , false 
ceilings are removed , and , although no concrete ceilings have been de~ontaminated 
yet, plans are t o remove any paint. If the ceiling area is still contaminated , 
a layer of concrete ~ill be removed using mechanical equipmen t for large areas 
and a hand scabbler for isolated spots . 
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In decontaminating walls , t he fi r st choice is removal because of void 
spaces. For poured concrete walls , the paint is re~oved using paint remover, 
general contamination can be mechanically removed , and isolat ed spot s can be 
scabbled . 

In decontaminating floor s , remova l of the floor covering (and mastic) or 
paint re~oves most of the con t amination. If the floor is still generally con
taminated , a floor scabbier is used . I f i t is highl y contaminated , removal 
of 1 to 2 in . of concrete is usually mor e effic~ent. Isolated contamination 
spots are then removed with a hand scabbier and vacuum sweeper. 

Door frames and doo r s a r e removed in highly suspect areas . If there is 
not a double door ' into large a r eas , a tempor ary one is installed to allow 
~~ste container s to b~ moved in and out. Floor drains are also removed . 

Since this type of work is very dusty, contaminated dust control is 
important . This dust is controlled using local exhausters , light water spr ays, 
and immediate vacuum cleaning . 

Core samples of soil under first floors are taken to verify the condition 
of soil and remaining underground drain systems . 

If isolation of remaining contamination in cracks , crevices, and struc
tural members is ?ermitted , the first step is the documentation of the le·;p ls 
and location . The spot is then coated with an identifying color as a f ut ure 
reminder . Then the sur face is permanently sealed , and a sign is posted on 
t he exterior surface ; again as a future reminder . 

The use of an independent contractor to verify rema1n1ng contamination 
provides assurance of Mound's monitor ing results and documentation for future 
reference and questions . 

WASTE PACKAGING 

A variety of was t e containers are being used for the estimated 350,000 ft 3 

of ~as te to be generated by the project . Low level waste is packaged in either 
a 55- gal steel drum or a plywood box . Most plywood boxes are 4 ft (W) x 4 ft 
(H) x 7 ft (L) . If the waste has a high density , a half-box 4 f t (W) x 2 ft 
(H) x 7 ft (L) is used to lower the package weight . In a few cases , other 
sizes are used to preclude unnecessary size reduction or pr ovide an efficient 
packing f r action. 

For transuranic waste, a 20- yr retrievable package is used . Again , a 
55-gal steel drum or box is used . The 55-gal drum uses thicker steel and a 
90-mil high-density polyethylene liner (with a press-fit lid sealed with 
adhesive) . 

The boxes used a r e fibe rglass- coated , heavy- construction , plywood boxes. 
It is expected that these will be r eplaced by a corrugated steel box (to be 
sealed by welding) in 1983 . 
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Most of the fiberglass/pl}~ood boxes 
However. a limited number of larger bo·<es 
size r~duction of many large gloveboxns . 
the largest being slightly less than 6 ft 

are 4 ft (W) x 4 ft (H) x 7 ft (L). 
were previously used to preclude the 
Three larger si~es were used with 
(W) x 9 fc (H) x 12 ft (L). 

Various hoists and dollies are used co load large pieces of equipcent into 
the waste packages . The equip~ent ?latform described earlier is also used to 
facilitate loading. 

A minimal amount of urethane :oam (that was described earlier) is ~ed as 
a flexible and efficient shoring ~~terial . 

Large airlocks are constructed within the buildings co facilitate the load
i ng o f the waste packages and to provide contamination control . 

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

CONCLUSION 

Progress to date on the project (50% completed) has verified the i~portance 
of adequate planning (with flexibility for the unexpected), matrL~ organization 
f o r effective i mplementation and control, experienced and trained personnel ...-i:::h 
innovative abilities, freq~ent co~unications at all levels of canagt~ent, 
management cornmit~ent co safety and AL~RA e~po5ures, contamination control tech
niques and equipment, variety of ~aste container sizes. and indep~den~ verifica-
tion of radiological conditions . 
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(This paper was presented at the DOE 1983 International Decommissioning 
Symposium, Seattle, Washington, October 10-14, 1982) 

THE USE OF URETHANE FOAM IN THE DECONT~1!NATION AND DECO~~SSIONING 
OF NUCLEAR FACILITIES 

ABSTRACT 

Rudy E. Hermetz 
Mound Facility* 
MiamLsburg, Ohio 45342 

MLM-2976(0P ) 

The decontamination and decommissioning (D&D) of nuclear facilities des
cribed here is taking place at Mound Facility, an installation operated for the 
Departmen~ of Energy by Monsanto Research Corporation, and located in south
western Ohio. 

The D&D work at Mound is underway in three areas: the Plutonium Process
ing Building, the Research Building, and the Waste Transfer System. All areas 
will be returned to a condition suitable for reallocating the area for other 
efforts. This work, started in 1978, is a multimillion- dollar effort scheduled 
to continue tPrough 1987. 

Ur ethane foam is being used in a two- part spray system. It is used to 
coat interior surfaces of gloveboxes for the purpose of ' fixing' contamination . 
This reduces the effort and cost of providing a safe and easily handled pack
age. It is also used as packing material to stabilize the loads inside ship
ping containers. These urethane foams have proven to be cost- effective and 
time- saving . 

INTRODUCTION 

Portable equipment for generating urethane foam has been in use for 15 to 
20 years for a large number of applications, such as roof systems, tank insula
tion , and building insulation . Still another, out-of- the ordinary industrial 
application is its use in the decontamination and decommissioning (D&D) of radio
act~ve facilities at Mound Facility. 

The purpose of 0&0 is t~ safely clean and/or dispose of surplus radioac
tively contaminated facilities and equipment in order to reduce environmental, 
safety, and health risks to the environment, the public, and personnel . Its 
goal is the reuse of ex~sting contaminated facilities, if possible. 

Mound's D&D Program, now planned to continue through FY-1987, currently 
emphasizes the D&D of three major facilities: the Plutonium.Processing Build
ing , the Research Building, and the Waste Transfer System. Mound Facility, 
located in Miamisburg, a city of 18,000, between Cincinnati and Dayton, Ohio, 
is a part of th.e weapons complex of the Albuquerque Operations Office of the 
Department of Energy. In addit~on to its role in the area of weapons components, 
Mound has been very much involved in the production of radioactive heat sources 
for the National Aeronautics and Space Administration (NASA} . 

*Mound Facility is operated by Nonsanto Research Corporation for the U.S. 
Department of Energy under Contract No. DE-AC04-76-DP00053 . 
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Severa!. years ago, !l~ was searching for a rell.able source o: electr:..cal. 
energy !or its space prograos . Alt~ough solar cells, which convert ~~e energy 
of the sun direc~~y in~o eleccrical energy, had been used successfu:ly, ~~cy 

presented cer~a~ problems. A space vehicle or probe orbi~~~g a plane~ would 
lose l.ts power durinq :.he ti.::le the su..1' s rays were cut of! by che planet • s 
shadow. Also NASA was planning probes of the distant planets, such as ~'le re
cent Voyager trip to Saturn. The huge distance from the sun would require an 
unacceptable weight of solar cells to provide the required power. NASA felt 
that, if ~~ey could obtain a reliable source of heat, 1.t could be converted co 
create adequate electrical energy. Their choice was the radioactive isotope 
plutonium-238 which gives off about 1/2 watt of heat per gram of mass . 

Mound's ~ssion was to process the plutonium-238 into a n~er of special 
fuel forms, and then encapsulate them in several layers of exotic metals for 
containment and protection. Some of the more interesting and challenging space 
missions th~t wore powered and/or heated by Mound ' s heat sources were : 

Transit - A Navy navigation satellite. 
Viking - The Mars unmanned landings . 
Voyager - The fly-bys of Jupiter and Saturn . 
Apollo missions 11-17. 

In addition, NASA had the astronauts set up seismic inst.ru:ents to r ecord 
and transmit the shoc~s felt wben the moon was struck by meteors. The Lnstru
ments and radio !or transmi~ting the data back to earth are powered by a radio
isotopl.c thermoelectrl.C generator {RT"G) • The generator was des1.gned and built 
by General Electric Corporatiort and the heat source by ~~und. ":his R:G or 
n~clear b~ttarJ was des1.gned ~ prov1.de the full poWer required for a period of 
ten years. 

CUrrently Mound is producing a heat source encapsulation for the Solar Polar 
Mission, a probe of the sun ' s polar regions. However, since Mound no longer pro
cesses the fuel forms, the Plutonium Processing Building where this work was 
done is being decontaminated and decommissioned so that it can be put to other 
use. 

DISCUSSION 

Mound had developed experience over the years with 0&0 operations of facil
ities involving various types of radioactive materials. The type of material 
and its level of activity dictate che means used to clean it up. 

For example, the isotope polonium-210 presents minimal problems, because 
it deco::lpOses so fast {hal.! of it decomposes in approxi.:nately four a:mt..'lS -
called half-life) that very scall quantities of residual material would decoo
pose co::~pletely with.in a .!ew years. 

Plutonium-238, on the other hand, has a half-life of about 87 years and 
even very small residual quantit~es are considered unsafe. S~e previous 0&0 
of plutonium-238 facilities had ~dicated ~e would have some ser1.ous problems 
in handling, packaging, and shipping the contamined equl.p~~nt to the govern
ment burial grounds. The cr~teria for packaging and shipping can be expressed 
simply as "make it safe under all conditions . " The planning and estima~ing for 
D&O was based on the procedures outlined below: 

· C-18 



• 

• 

• 

. 

1 . 

2. 

3. 

4. 

5 . 

6 . 

7 . 

Clean and remove the in~ericr sur!~ces equip~ent, and any noncritical 
inter~or scructural mecbers, ~~en prepare and package. 

Clean all ~nterior sur=aces wi~~~n the enclosure (glovebox) o! gross 
quantities by sweeping and scrubbing. 

"Fix" residual quant~ties of plutonium on interior surfaces with che 
application of sprayed uretilane foam. 

Clean and remove exterior piping, valves, conduit, and supp-:>rt equipm~nt, 
then prepare and package. 

Loosen gloveboxes from their positions , and either cut in two, if too 
long , or prepare for loading. 

Load gloveboxes into transuranic (TRU) type shipping cont ainers. 

Package and stabilize loads within shipping containers by the use of 
sprayed urethane foam. 

Procedures 3 and 7 outlined above cal.l for the use of sprayed urethane 
foam 1n two different applicat1ons: one on the interior surface (Procedure 3) 
and the o~~er for packaging (Procedure 7). The foam formulation we use has a 
flame- spread rating of 25 and a ~ke density of 375 as per ASTM E 8~ Tunnel 
Test . 

Procedure 3 uses the urethane foam on the interior surfaces o! t:.he glove
boxes to "fix" any resid~: quantit1es of contacu.nation ~n plac(!>. This elim~n
ates sooe cleaning operations on interior surfaces without sacrificing safety 
in any respect. 

Implementation of this procedure presehted two problems. First, the con
taminated interior environment bas to remain separated from the uncontaminated 
outside. The method wor ked out to solve this pr oblem adapted a bagging tech
nique commonly used in radioactive wor k. The foam gun being used was a Model 
1 0 ' Gusmer which has an air cap that blows oDf foam from the gun tip . The cap 
was used to secure the plastic bag in place around the gun. Then the open end 
of the bag was put on a gloveport and clamped on securely. The bag can be 
made any convenient length so that a long glovebox can be foamed from one port 
location . The coating operat~on is worked back to the entry port. W"nen all 
surfaces are coated, the gun is withdrawn from the bag, the cap removed, the 
small hole taped over , and the bag secured. Second, t!1e Model 1 D 1 gun was con
structed in a manner ~~at cade access through a glov~port difficult. ~e talked 
with our supplier aboue ~s, ~~d they modified the gun by remotely locating 
the trigger . This reduced one du:ension of the gun so that it would easily 
pass through the glovepor-_s . ~ remote trigger~g also made the gun core man
euverable in our uses . 

The foacinq also solv~d a related problem by allowing us to cut gloveboxes 
that are too long for any of our cont3iners . Some gloveboxes are up to 20 :t 
long . We can cut these contaminated boxes apart without a problem, with proper 
preparations. These practices, related to procedure 3, have saved us many man
hours and minimized personnel exposures greatly. 
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Procedure 7 outlined above involves the use of sprayed u.rethane foam in 
packaging. Because our range of sizes (both sh~pp1ng containers and loads) is 
so wide, void sizes range widely ~oo. The standard tr~lsuran~c (TRU} shipping 
container is 4 ft wide x 4 ft high x 7 ft long, and the largest Type 1 (TRO) 
container is 6 ft wide x 9 ft high x 11-l/2 ft long. Because of this wide 
range, sprayed urethane foam seemed to be the most versatile packaging system 
for our needs. It protects aga~nst 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 ~h~re foam is applied at the sides. In our first attempts 
at packaging with foam, the exothe~ic 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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(This paper was presented at the American Nuclear Society's 1986 
Winter Meeting, Washington, D.C., November 16-20. 1986} 

a. £. Re:-cet:. 
Monsanto aesearc~ Cor?oratian 

~ound 

~burs. Ohio 45342 
513- 865-4\l.J 

USTL\C: 
The Oeconta.ination & Deco:siss!o~g (D&D) of 
nucl&at facilitiea requires ~ay ~!!ferent 

tools. Tbese can vary froaa saall hand tools to 
the heavy equ!pcant used to re:ove concrete lad 
ao1:. ~oola for O&D should be reLLable , 
verSI tile. econoaiu 1, and usUy disposed of 
in caae they becoaa cont~ted. !n our 
s earch to find tools to do the vork proficient
ly, u ny tools vera cou.sidered. The ongoing 
ef fort t o improve old procedures .ud develop 
nev ones, 11 DIV and unusual equip:~ent vas 
needed, alloved ua to set the job done in a 
timely and coat-effect ive =-nner . 

For the Oecontam.ina cion & Decomiss ioning 
(O&D) of a typical labora tory area at Mound, a 
variety of toola and equipment vas needed to 
accomplish this proj ect in a timely and cost
eftective unner . !heae operations have been 
performed, ln some form, in about 35 different 
uborat_ory areas at Mound. 

Tlle Decontamination & DecO'CIIIdssiouing of 
tacilitiea at Mound vere focuaed in three areas 
chat ha~dled quantitiea of plutouiuc 238: th& 
building 1.o which feed stock for RTC' s vas 
produced, the building that contained the 
reaurcb portion of the heat SOUice procra11, 
and tbe lines that haudled vaste ~terl.ala 

between the t .. o. atock buil.din& aud t he loiaate 
SoUdifi~tion aru about a '!1.11! =lie avay. 
Thue arua had approd..utaly llOO l!nut feet 
of aloveboxu : Thera vera :aay ~es of pipin& 
and hundreds of aquare feat of floor space. 

The project vaa ori(inally sta~ed in !91; 
vith tbe firs: eati=ates o! vhat :he:e vaa to 
be done and bov ve proposed ~ co i :. The 
philosophy o! the D&D work ac Mou=c ~as fo~d 
earl• on , ao thac all coece=ed -.roc:d have a 
suii!a for dec!s1en ::aki:lg. ~::lY eecisions 
conce~in& :ool1n& and procedu~es ~ere affected 
by this original atate:2Dt of policy. 

THE Pt.1U'OSE OF 0&0 !S :0 SA:"T-'! ct~: 
A.~/OR DISPOSE OF SL~~CS 3ADIOAC::\~-Y 
COOTAKI~An;!) FAC:t.IT:ES A.'."!) EQ~'7 ~ O~!ll. 
!0 lEDCCt ~UOl>~'TAL SAz ::-::: A.'.": ?.'::..U.'nl R:S~S 
!0 nit Em'tlO~"KD':, PIJ!t:c, .1_..,~ ?::~0!\~>E:.. A!::l 
..:: ORDO !0 U:US£ !:X:~;c ~.AC:::7~ES, !F 
POSS!!LE. 

!i.lny aouths vert 57e:::t tal.JC.ng t o 
ope rating persotulel, measuri.elg equi?:::enr and 
aloveboxes, soia& over origir~!. ou~ldin& blue
prints, reading Health ?hysics =epo=ts o: ?••t 
incidents , cal1ting to equi;n:r.1t vendors, 
calkins to people at other sices. diacussing 
possible procedural. charting schedules and 
budseta , and , finally. prepa'd.n~ decailed 
estir.~atn and budget~ for .;uh111hston ~nd 

appr ovals. 

The m.onths that follawed \I ere spent 
ordering utariala, tooling, ar.d equipment; 
final1:1n& procedures: and 1denti!y1ng the 
areaa in which training was needed. 

t t vas neceaaa cy to plan for train in~; 1n 
the uae of apecial equip111ent and for time t o 
develop profic:iancy in the use of che varioua 
tYl'•• of ne"' equipuot. : echniques and 
procedures vere ~naed and ic;lroved upon •• 
axperienca vaa &ained. l\ev ~r:hods o f doing 
ordinary vorlt vere !or:::td as :he operation• 
personnel &ot 1nto the !ob. :'i.:e savin& ace 
coat effective i:prove::~ents 10e=e ::ade 1.:1 such 
areas as 1nterlor !olnlin& of glcr~eboxes, ;>ip!ng 
re.aval, r-.ova1 and loading of equi~~:t from 
&!ovaboUI, &lovebOX SCI!IrltlOO and l~e 

reduction techniques. and sea::t ?hysits 
procedures . 

.:c• and unua\U:. ua45 :>f or:.s-~: :oo!s a:td 
cquipcen: proved :o be : be area o! :esc 
i::prove-"nt. Scr.:~e of :bese ==-•r-:a:i;:s -.:e=e 
usin& reinforcing cut: =• to :=: a:c ~i~cb o!: 
tub1n& in oce opeTat~o:, :hen acd~r~ ' pla~:ic 
cap f!lltd vith l7V; usins ~~~:ding foa: 

1~ound ia operated b~ ~osanto Researc~ Corpora ticn !or tbe c.s. Caparc:a~t o: ~erg: u:der Contract 

~o . Dt-AC04-76-DP00053. 
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products to seal larger diaceter piping before 
it is c~u: ; using ordinary crosscut sa\IS co 
separate fiberglass glovehoxes; using electric 
breaker hal!llllers in place of air-operated to 
reduce the unnecessacy spread of dust in 
concrete removal work; using absolute vacuum 
cleaners to drop larger particles of concrete 
directly into 55-gal drums; using garden sprays 
to vet areas of scabbling to hold dO'Im dust. 

'!'be job inciica ted 
t ooling needed. These 
with examples of the 
equ~pment used for each. 

the type and killd of 
jobs are listed below 
type of t ooling and 

l. Prepare and remove glovebox servtces 
and equipment. The services included transfer 
lines, reagent sutJply lines, and process 
servtces. Equipment consisted of pumps, 
compressors , stills, radiofrequency hea ters, 
and storage tanks. Tbe interconneccing lines 
that serviced the gloveboxes were removed using 
various cutting tecbn:iques and tools. 
Equipment was removed v:itb a variety of 
1118terial hand.l:ing equipment and loade.d onto 
vooden skids to facilitate loading and 
lJ&ck.aging. Small piping vas removed using 
re:in.forcing rod eucters co pinch, seal, and 
separace the tubing; a cap filled with RTV was 
then placed over each end and taped in place. 
This method replaced the use of eltt'ensive 
st.ainless steel Tylock fictings t o seal the 
tubing. Larger dia111eter tubing and piping, 2 
in. to 4 in. in diameter, vas drilled (3/ 16 in. 
bole) and filled rlth constTUction illsulation 
(urethane foam) so that it could be cut: at the 
fo<~m barrier, then capped with plastic caps 
filled vith RTV vbich were taped in place. 

2. Prepare and reliiOVe support services 
and equipment:. Exterior services were flushed, 
prepared, stabilued, and re1110ved for pack
aging. Many of tbe techniques from glovebox 
work were used here. Other methods were 
skidding ·equipment to sav·e space and labor, 
using various macerial handling equipment to 
ease the job of removal, and carrying it1!111S to 
the boxes. Interior sur!aces of duccvork were 
coated before removal using airlesa spray
paillting equipment. 

3. Clean interior surfaces of gloveboxes. 
The old standby~. rags and water (mild acids}, 
vere used to decontaminace and clean interior 
surfaces. floor sections and supports vere 
r1!111oved by plaSlii.S torch to allow foal:ling the 
upper and lover portions of gloveboxes fro~ one 
gloveport.. This made tbe foaming operation 
much ~ore ef!icient. 

4. FiX residual contamination on interior 
ll'i.th urethane foam. Spray equipment was used 
to apply Class A ~rethane foam to the clean and 
dried surfaces . Alteration of the comaon 
bag-in technique allowed use of a modified foam 
SlJray gun inside the gloveboxes. A thin layer 
of foam wns aP1Jlied t o all interior surfaces of 
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the gloveboxes to "! ix" any residual concatrl.na
tion in place. Tbe foam provided ?rotection o: 
the embedded contamination duri.ng transporl: to 
the burial site. 

5 . Prepare, remove. and package interior 
surfaces and equipment. Exterior services and 
equipment prepara cion, removal , and packaging 
followed a procedure similar t o that for the 
interior s ervices. As they were. however, 
outside an enclosure, additional care had to be 
talcen to protect against any release to tbe 
environment . Bagging of cut s and using t he 
reinforcing rod cutters to pinch the ends shut 
helped to imvrove control of contamination 
during removal operacions. 

6. Loosen glovebo~es and either size
reduce or package. Various li!ting and 
material handling devices were used t o loosen 
and move the gloveboxes and to reduce their 
size. The simple Rol-a-llft device saved many 
hours in handling tillle. Va cuum cleaners 
provided negative pressure during cut ting and 
separation and greatly simplified t he size 
reduction of seven oversize gloveboxes. !he 
foam applied in the earlier operat ions also 
improved the safety and e fficie ncy o f the 
operation . 

7. Load gloveboxes into transuramic (TRU) 
shipping conca iners. Loading gloveboxes 
required equipment similar to that used in step 
6 as gloveboxes were moved into shipping 
containe r s. Rol-a-lifts 3Dd gantry type c ranes 
were used to move gloveboxes and equip111ent int o 
position and to position ends oi larger trash 
boxes for sealing . Long ramps vere fabricated 
to speed and s implify the loading opera tion. 

8. Package and stabilize load~ usin~ 

urethane foa111 as dunnage. Packaging gloveboxes 
and equilJment required o minimum of tooling. 
Urethane f oam vas used to greacly simplify this 
operation. The various sizes of glcveboxes and 
equipment presented a challenge to stabilize 
loads. Because the foam could be sprayed inco 
vecy s1118ll spaces or built Ujl to :1.11 vet~' 

large void areas, it solved our problem. Foac 
again proved t o save tillle and manoower because 
of the eas~ of application. The :oam works 
well with large low density packages such as' 
gloveboxes , conduits, and pipe. 

9 . Remove and/or ~elocate ma•or build~qg 
support equipment . During a~aj or service 
removal and/or relocat~on, many cut:ing devices 
were used. Also used were foa~ to ?lug pipes; 
concre t e removal equipment to reach services 
under floors; and oa ceria 1 har:dl!.ng e<;uiplllent 
co move, package, and / or relocate :arge pieces 
of equipment. 

10. Decontaminate and ,rotect ~uildin~ 

s tructural surfaces. The structural decontami
nacion involved primarily the major services 
being removed and the concrete s t~ccure 
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c:lucecS, saeldb!.asted, ao.d sc:.abbled. Cone: rete 
!loon vera scabbled to re;move aross c:ontal:l.i
c.ation cbefore the surfaces vere sav C:Ut. 
::actric: bruid..o.z b.a=llrs ven ::beu used to 
break up the c:011c:rete slabs !or -rmaoval ao.d 
paeka&io.g. Vater spray vas used vbere contaai
Aation !.evels vanaot~. 

!!ec:ause of possible structural d.a1U&e. 
il::pac:t :ype c!.uo.i.Da ""a• :a!.trlJUzed 011 c:ei.l.1n&s 
ao.d valls. Ceilln& and V11ll sur!ac:es vere 
pri.llllri.ly sandblasted to r111:10ve paint ao.d 
u:pose the c:011c:nte. !f additiotllll cleanins 
t.•as o.ecessary 012 these sur!ac:&s, sandblasting 
or loc:ali:ed scabbl1n& vas used to cluo cracks 
and around pe~etratious. 

Tbe vut& hancUin& Eac:i.liry va• a 
c:hallen1• co reaave. !hia had been a pucphouse 
vi::b cvo l.arae c:ot~c:rec:e :&12ks vitb steel 
linen. The !oundatiotl Eor the building had 
been constructed into the a-rouo.d to a depth of 
17 !:. Steel abo~& vas used to allov 
c:a:rplete re::.oval of the unk.s and !ounda C'ion 
structures. A r..ocely operated aiDing aaebine 
vas used to r-=ove the c:ot~erete and dirt froa 
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the excavation, aakin~ it unnecessary !or 
personnel to be in the aru full ::!.:e. ~· 

opentor of this uchine i.s connected ::o it by 
cp to 60 ft of control cord vn:c~ c~::ects ::o 
the joystick control box. -.be ::.1chi:~e itself 
requiTes a ~ .. o-v elec:rtc:.a: supJ)l)". !be 
aac:hine operates l~e a backhoe v!:h s~cve~ aed 
brukin& ha::xr actacbou! to a h yc!rau:icall}'' 
operated boaa. The aachine can :t!: i:se!.: o~: 
of a lZ !t deep bole. 

St."MMAB.Y 
Toolin& and itS pro!1.c:!.er.t ~•• are ::::e. 

=ainstay of ou~ Dl~ efforts. ~re:u: se:ec::ion 
of tools ao.d •ClU1;cao: '!.ncrusec! e:i~c~e:~cy. 

?Toper trainin& of personnel ao.C ·~:e train!n' 
tiDe to become proficient •~e a:: •:portae: in 
the succ:usEul c!econtaa.i:l.ation ·~~ ;ieco::lis
sionin& of lara• areas. 

The OD&oin& ef~or: :o !:~rove o:~ 

procedurea and deve!op nev ones, as nev and 
unusual equipment vas ~eeded, a:loved ~s to get 
the job dot~e !:a a ti:e~: and cost-ee!ec:t!·le 
lllliUQilr. 



• 

• 

• }> 
-o 
"'0 
m z 
0 
X 
0 



APPEiiDIX 0 
RADIATION CONTROL AREA MAINTENANCE PERMIT 

• c '£Riot IT I L.OCAnON 
~ Old!. SMt cz: 
c DESCAII'TIO N OF WORK TO IU OONE: !: 
z 
< 
! . 
cz: 
0 

"' Ill 

~ z MAINTENANCE PERSONNEL ASSIGN ED 
Ill NAME HI' AREA ORIENT. HPNO. NAME HI' AREA Oft liNT. HI' NO. 
~ 

i 

ftAOIOL.OOICAL. CONDtn ONS: 0 A.rtlotne Conc.tn-tiOII 0 ~ St.ll'flla Conam~n~~uon 0 PwnetratJng Raolatoon 

SURVEY COVERAGE R£0UIAED? 0 YES DNO SliiMIT URINE SAM'LE ON: • .... 0 Full Tinw 0 lntMmomnt cz: 
c 0 OnlyatS~ !: 0 Only on Como .. ttan 

Oac. 8afora 

n 
c;; PROTECTIVE MEASURES > 
X 
Q,. 0 FQdlttton Arw CloUI•ng 0 EatremrtY Oollmtlllrs 0 AaiOtrator 0 ~T 
~ 
~ 0 Plante Sutt 0 Socks 0 Breathtn<J l'olltton 0 Adclttlonal Stl•lalng 
< 0 "'-'- Sutl o ~· 0 NOUnd 'Melt 0 Ottw "' X 

0 auoo .. s..n 0 Rubblr Gto.n A Uneu 0 Su!IPI..S AJr "'--I 

• 0 TlD Oos.,.._ 0 Hud Coverong 0 Aua. VarmlatGn 

0 No•W•Pit 0 FuiiFK~~Muk 

o- SUPPLEMENTARY REVIEW 
z u 

Each stgntng pany shalf review the tob for the need of additiOnal gfelV analysts in w following arus; - .... CZ:cz: 
Ill< D SAFETY !i.e., tlectrlc:al, madl•uc:.l, eya protKttOn, 0 INDUSTRIAL HYGIENE It e., toaoc chemicals, ~rtteulatn or ~!: 
0(1 aciClJ or conot ove ehemocals Involved, tHn<J vapon. no .. 1.,.1, vent, eua, llgl\ttn<J, 
z_ ~mot, IUthar ~lows, ete.l ttc.l 
"'"' G?~ D FIRE PROTECTION lit. wtldtng JMrmtl requu~. 0 CRITICALITY 
OG. 
cz:X IIKPIOitVI atmos;phar~t ltst re• 
c~ quored, combu~tb,.s removed, 0 OTHER 
~~~~ 

_,~ foetn !Mtmtt teqlltted, liTO.) 

gx 
z 

stJJI'ERVISORY AltPftOVAL$ PR£...108 CONFERENCE 
REQUIRED REQUIRED PECIAL INSTRUCTIONS; SIGNATURES 

0 
Qves I .... ~ 0 No cz: 

c 
0Pif'lllong O Y ... 0No ~ 

He.alttl Phy lJC:S 0 Yet 0 No 
JOB SITE APPROVAL 1 ~:... 

-'"'AOVALS 
DATE INITIAL DATE w INITIAL DATE INITIAL INITIAL DATE DATE INITIAL INITIAL DAT-e 

~ 0 pen! 110m lZ: 
c 
!: H.P _ Survavor 

. 

• Aeoort baclc 10 Health Phvsa SIU'YeyO< aiiG re1um remaonln<J coo,., of the SIGNATURE OF SURVEYOR ON COMPLETION OF .108 

~mot 10 tum when JOO ' ' eomOiac.d. 

A ,_ permot - 11 ba •...S should Mv or~etdenl, n.w onfOfmatoon, .. nfOf_, ldlnttfy- man O.Ck tor renrtetauaefore au.ognong rrwn 10 JOb. 

~oft~. e1c. c:tlt)nga l9'tf<:antly I.N r8dtO~tCIII .,..,.,.,,.pOtent tal of thn lob- Allllgnallltft t'eQIIinld bllfore 8'lllgnad -• Ia ...,n 

WRC·ML a12 l t'210J 17-111111 0-1 



• 

• 

• 

)> 
-o 
-o 
m 
z 
0 
X 
m 



• 

• 

• 

Overvie~.J . 

1 . 1 . Pur pose • . 

1 . 2 . Scope •.• 

APPENDIX E 

TECH.."\ICAL MA.\'UAL 

MD-70205 
TRU WASTE MA.'iAGMENT 

TABU: OF CONTENTS 

Mound Nuclear ~aste ~nagement Program • 

2 . 1 • Policy • 

2 . 2 . Scope . 

2 . 3 . Objec t ives • 

2 .4 . Department Responsibiliti es . 

. . . 

. . . . . . . . 

3 . Data Col lec t ion and Archiving • .• . ••••••••.•• ••. 

Operat i on 
No . 

MOUND WASTE HANDLING OPERATIONS 

000 SERIES: CONTAINER SPECIFICATIONS AND 
IDENTI FICATIONS 

001 TRU Waste Container Specificat ions 

002 TRU Waste Cont ainer Marking and Labeling 
Spec if !cations 

100 SERIES: CONTAINER PROCUREMDrr AND STORAGE 

101 TRU Waste Container Procurement 

102 

103 

TRU Waste Container Requisition and 
Distribution 

TRU Wa~te Drum Set Assemblage 

E-l 

15 

15 

15 

lb 

16 

16 

16 

17 



• 

• 

• 

Operation 
So. 

APPENDIX E 

Continued 

200 SERIES: COLLECTION ~~ CONTAI~~NT 

204 In-Line P~ocess Waste Reaoval from PP-Building 

207 Drummed and Boxed Equipment--Packaging and Moving 

210 TRU Waste Drum Preparation and Loading 

212 High-Density Polyethylene Liner Sealing 

213 TRU Waste Druo Sealing and Identification 

214 TRU Waste Drum Survey, Labeling, and Interim Storage 

218 TRU Waste Ketal Box Loading and Sealing 

300 SERIES: STAGING, ON SITE ~V!NG, ~~D SHIPPING 

301 TRU Waste Package Inspection Prior to Loading for 
Offsite Shipment 

302 Radioactive Waste Staging for Shipment 

304 Receiving ATMX Railcars 

305 Radioactive Waste Loading for ATMX Shipment 

306 Onsite Moving of Radioactive Waste 

400 SERIES: NONCONFORMING MATERIAL 

401 Material Review Board 

500 SERIES: SAMPLING AND ANALYSIS 

511 Sampling and Analysis to Exclude Mixed Radioactive Waste 
Classification 

600 SERIES: RADWASTE LOGISTICS AND SPECIAL SC~~ PROCEDURES 

601 Radwaste Logistics Procedure 

602 Special Scan Procedure 

603 Radwaste Packages Survey 

E-2 



• 
Foro So. 

~6 

161 

:.n 

1245 

4026 

5500 

5986U 

6464 

6499 

7042B 

• 7042E 

7042F 

7042H 

7042K 

7336A 

8006 

• 

L~LE OF CONTEST~ 

A.PPE~DL'\ A: FOR:1S 

Miscellaneous Receipt . 

Shipping Request • • • 

Stores Change Request . 

Shipping Radioactive and Flssile Material . 

Quali ty Control Requirement •• 

Maintenance Service Request ••. 

Material Transfer Recei~t ••••••• 

Review Committee Authorization Sheet • 

Quali ty Deviation Report • 

TRU Waste Input Form • 

TRU Liner Drum Package Form. 

Drum/Box Transfer Form • 

RE Scan Input Form 

Shipment Load Form • 

Purchase Requisition • 

Page 

A- 2 

A- 3 

A-5 

A-6 

A-7 

A-8 

~-~ 

A-lO,A-11 

A-12 

A-13 

A- 14 

A- 15 

A-16 

A-17 

Receiving Inspection/Project Acceptance Operation Sheet . . A- 18 

E-3 



• 

• 

• 

1. 

1.1. 

1.2 . 

2 . 

2 . 1. 

2 . 2 . 

2 .3. 

2 . 4 . 

3 . 

Opera tion 
No . 

101 

201 

301 

Overvie\o' ••• 

Purpose . 

Scope . • • • 

APPENDIX E 
(continued 

IECH!HCAL MANUAL 
MD-70204 

LO~-L£VEL WASTE ~~AG~1ENT 

TABLE OF CO~TE~S 

GENERAL r~~O&~TION 

~ound ~uclear Low-Level Radioactive Waste 
~nagement Progr am .. 

Policy • 

Scope • 

Objectives • 

Departmental Responsibilities . 

Data Collection and Archiving. 

MOUND WASTE HANDLING OPERATIONS 

SECTION 100 
SPECIFICATIONS 

Low-Level Radioactive Waste Container Specifications and 
identifications 

SECTION 200 
PROCUREMENT, INSPECTION, &~ STORAGE 

15 

LS 

15 

16 

16 

16 

16 

17 

23 

Low-Level Radioactive Waste Container Procurement and Storage 

SECTIO~ 300 
CO!.'T.U :ER UISTRISUTION 

Low-Level Radioactive Waste Container Requisition and Di~trlb~:ion 
.· 

E-t. . 



• 

• 

• 

Operation 
~o . 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

APPE~1HX E 
(continued) 

TA.SL£ OF CONTE:.TS (Continued) 

SECTIO~ 4UU 
WASTE G~~RAIORS' PROCESSES Ah~ OPERATIONS 

Waste Generators' ~anuals/Procedures 

Pre-Use 'Inspection Requirements for Radwasce Containers 

Collection and Storage of Low-Level Liquid Waste in PP-Building 

PP-Building 10-kgal Storage Tank Sampling 

SO Sludge Disposal 

Compacting Trash, 10- 100 nCi/g (PP-Building) 

PP-Building Load Station Interlock System 

Low-Level Liquid Waste Loading into Tanker Truc~s 

Tanker Unloading of, Low-Level Liquid Wa9te at WD-Building 

Sampling and Analysis co Exclude Mixed Radioactive Waste 
Classification 

Disposal of High- Level Aqueous Waste in SW-22 

Low-Level Radioactive Waste Drum Sealin~ a nd Identification 

Low-Level Radioactive Waste Container Marking and Labeling 

Processing and Packaging of Tritium Contaminated Waste 

Disposition of Fines 

SECTION 500 
HEALTH PHYSICS SUkVEY 

501 Radwasce Logistics Procedure 

502 Radwaste Packagiogs Survey 

503 Special Scan Procedure 

504 Low-level Radioactive asce Druc Survey, Labeling, and 
Interim Storage 

505 Field Soil Contamination Level Determinacion 

E-5 



• 

• 

• •• 

Operation 
~o. 

APPENDIX E 
(cont i nued) 

TABLi OF CO~~ENIS (Cont i nued ) 

SECTION 600 
ONSITE TRA..~SPORTATION OF .'ON-TRU RADIOACTIVE WASTES 

60 1 :-lovement of Radioactive Waste Packages Requirements 

602 Low-Level Liquid Waste Tanker Onsite Movement 

603 Loading Low Specific Activity (LSA) Boxes for Onsite }lovement 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

801 

Shipping Su~plies 

SECTION 700 
SEGREGATION ~~ STAGING 

Receipt and Inspection of Waste 

Segregation and Staging of Waste 

Low-Level Radioactive Waste Shipment Setup 

Special Waste Shipment Setup 

Waste Shipment Documentation for Highway Carriers 

Loading of Trailers with Low-Level Radioactive Waste 

Loading of Special Shipments 

Notification of Burial Contractors and Nuclear Accountability 

Records Retention 

SECTION 800 
~ERIAL REVIEW BOARD 

Material Review Board 

E-o 



• 
FIGURE 

A-1 

A-2 

A-3 

A-4 

A- 5 

A- 6 

A-7 

A-8 

• A-9 

A-10 

A-ll 

A-12 

A-13 

A-14 

A-15 

A-16 

A-17 

A- 18 

A-19 

• 

APPENDIX E 
(continued) 

TABLE OF CON!E~~S (Continued) 

~PENDIX A: FOR.."tS 

TITLE 

Form 46 , ~scellaneous Receipt 

Form 161, Shipping Request 

Form 432 , Stores Change Request 

Form 1245, Shipping Radioactive and Fissile .iaterial 

Form 1262A, Receiving Inspection Report 

Form 2575, Inspeccion Certificate Radioactive Waste ~1aterial 

Form ~026, Quali ty Control Requirements 

Form 5500, Maintenance Service Request 

Form 5986U, Material Transfer Receipt 

Form 6464, Review Committee Authorization Sheet 

Form 6499, Quality Deviation Report Part I 

Form 6499, Quality Deviation Report Part II 

Form 7042A, Non- TRU Input Form 

Form 7042F, Drum/Box Transfer Form 

Form 7042R, Re-Sc;an Input Form 

Form 7042K, Shipment Load Form 

Form 7336A, Purchase Requisition 

Form 7671·, Waste ~age..::1ent Containers Inspection Report 

Form 8006, Receiving Inspection/Product Acceptance Operation 
Sheet 

1::-7 



• 

• 

• 

)> , , 
m z 
0 
X ., 



• 

• 

• 

APPENDIX F 

MEf".ORAt\OUM OF UNDERSTANDING 

- between 

The Office of Military Application (OMA) 
and 

The Office of Terminal Waste Disposal and Remedial Action (NE-20) 
I 

for 
The Coordinated Decommissioning 

of 
Inactive Advanced Nuclear Systems and Products Division (ANSPO) 

and OMA Areas 
at 

The Mound Facility 

November 1ga2 

Approved: Approved: 

Frtr~~ 
Acting Director, Office of 
Terminal Waste Disposal 
and Remedial Action 

F-1 

USAF 



• 

• 

• 

OUTLINE 

I. PURPOSE 

A. General 

B. Objectives 

II. PROJECT DESCRIPTION 

III. ORGANIZATIONS 

A. Key Personnel 

1. Defense Programs/Office of Military Application 
2. Nuclear Energy/Office of Terminal ~aste Disposal and Remedial 

Act ion 
3. Albuquerque Operations Office 
4. · Richland Operations Office/Surplus Facilit1es Management Program 

Office ' 
5. Dayton Area Office 
6. Monsanto Research Corporation 
7. Office of Surplus Facilities Management 

B. Organizational Interfaces 

IV . RESPONSIBILITIES AND AUTHORITIES 

A. 
B. 
c. 
D. 
E. 
F. 
G. 

Office of Military Application 
Office of Nuclear Waste Management 
Albuquerque Operations Office 
Dayton Area Office 
Surplus Facili t ies Management Program Office 
Monsanto Research Corporation 
Office of Surplus Facilities Management 

V. FUNDING REQUIREMENTS 

A. Coordinated Plan 

B. Impacts of Schedule Delay. 

VI. REPORTING REQUIREMENTS 

VII . BASELINE MILESTONES 

APPENDIX A. Description of Common (NE-20/0MA) Support Systems 
APPENDIX B. Milestones from MRC Decontamination and Decommissioning Plan 
APPENDIX C. Building Floor Plans (showing program responsib1lity) 

F-2 



~ I. PURPOSE 

~ 

~ -

A. General 

A General Accounting Office (GAO) inquiry led to a Oepar~ent of 
Energy (DOE) directive to Mound to cease unencapsulated 
P1utonium-238 work at the end of FY 1979. The affected buildings 
were used by the Advanced Nuclear Systems and Projects Division 
(ANSPO) and the Office of Military Application {OMA). The decis1on 
was made by the United States OOE after consultation with Monsanto 
Research Corporation (MRC) to decommission the affected , inactive 

areas . These inactive areas include: 
' 

• Portions of Plutonium Processing (PP) Bu1lding -- both ANSPO and 

OMA areas. 

• Portions of Research {R) Building -- both ANSPO and OMA areas. 

• All the Waste Transfer System (including Building 41) between the 
PP and WO (Waste Disposal) Buildings -- ANSPO areas. 

The decommissioning of these buildings could best be carried out by 
coordi nating the efforts of OMA and the Office of Termi nal Waste 

Disposal and Remedial Action (NE-20) which 1s now responsible for 

the inactive ANSPD facilities at Mound. 

Advantages of this coordinated or integrated approach would be: 

1. All resources could be planned together to reduce risks to 

personnel and the environment. 

2. The PP Building could be restored for reuse more quickly. 
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3. Common systems between the ANSPO 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 a~d 

OMA. 

5. Gloveboxes, service p1p1ng. 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 ~aximized between ANSPO and OMA. 

8. Large-scale quantities of Pu238 would be efficiently r~oved 

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 decommissioning 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 decommissionin~ operations 
in the PP, R, and Waste Transfer System. This requires 
decommissioning of "numerous 1 aboratories and support areas in the PP 
and R Buildings . These areas and their responsible funding 

organizations are: 

-2-
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ANSPO (NE-20) Inactive Areas 

e PP Building - Al, A2, 81, Cl, C2, C3, C4, ElA. Fl (part), F2, F3. 
F4, 122, 177, and 178 laboratories and associated services 
located on the first and second floors of PP Building 
(approximately 330 linear feet of gloveboxes). 

• R Building- 120, 127, 130, 131, 143, and 147 laboratories and 
associated services (approximately 320 linear feet of gloveboxes) . 

• Waste Transfer System- Underground liquid waste transfer lines 
and lift station (Building 41) from PP Building to the WO 
Building (approximately 5300 linear feet of underground lines). 

OMA Inactive Areas 

. e PP Building- A3, B2, B3. 84, 01, 02, 03, El, 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}. 

• 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: 

• Readiness (to return to processing of unencapsulated plutonium} 

• Partia1 Decontamination (standby) 

• Extensive Decontamination 
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The decommissioning mode chosen was extensive decontamination. 
Extensive decontamination includes the removal of internal glovebox 

piping and equipment , the gloveboxes themselves, and cont~inated 
services, and an intensive decontamination of the facility to •as 
1~ as reasonably achievable" levels. Since complete decontamination 

for unrestricted use would require removal of the entire structure, 
the facility will be left •tainted•; 1.e., small amounts of residual 
contamination would remain. The building would remain under minimal 
radiological control and negative pressure to protect personnel and 

the environment. 

. 
The final exposed average contamfnation levels in the facilities 
after this decontamination and sealing will be: 

~lipe - ~20dis/min/100cm2 

Direct -- <3000dis/minf60c~2 -
External radiation - <lmr/hr at surface -

. 
Since there is no identifiable need for the ANSPO (NE-20) or OMA 
"Inactive Areas," there will not be any need to place these areas in 
a •readi nes s• or •part i a 1 decontaminat ion•• condition. Therefore, 
planning and decommi ssioning were started to place these areas in .an 

•extensive decontami nation" condition . 

11. PROJECT DESCRIPTION 

The decontamination and decorrmissioning (0&0) of the inactive At~SPO 

{NE-20) areas at Mound Facility involve three separate facilities. 
These facilities are: 1) portions of the Plutonium Processing (PP) 
Building; 2) the Waste Transfer System, including Building 41; ana 3) 

portions of the Research (R) Building. Locations of these facilities 
are sho\~n in Figure 1. Building floor plans, showing organizational 

responsibilities, are included as Appendix C • 
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The PP Building is a two-floor (3B,OOO ft2), reinforced concrete block 

building built in 1967. Radiochemical (primarily plutonium-238) 
processing operations began in 1968. These ANSPO operations included 

process developffient, process engineering, production operations, 
encapsulation, scrap recycling, material transfer, waste handling, 
measur~ment, and analytical activities primarily for the production of 

heat sources • 

. 
Most of the building became inactive when encapsulated plutoniu~-238 
operations were located to other sites leaving two laboratories in 
operation. These t~o remaining primary laboratories have only 
encapsulated plutonium-238 or small quantities of other isotopes. Ire 
other 27 out of 29 laboratories and'support areas are in various s:ages 
of 0&0 and enco~pass 32,000 ft2 out of the 38,000 ft2 building area. 

The processing operations were performed in gloveboxes on the second 
floor of the building with associated support equipment and services on 
the first floor. Gloveboxes were connected by a continuous overhead 
conveyor- Primary services on the first floor were waste processing and 
packaging, ventilation, material (liquid) transfer, electrical 
distribution, and miscellaneous process ser.vices. 

The ANSPO (NE-20) areas of R Building designated for decommissioning 

represent areas in which ANSPO activities have been conducted. Tnese 
activities included process development, process engineering, and 
production operations such as particle coating , vacuum hot pressing fuel 

forms, metallography, and encapsulation. 

The Waste Transfer System was designed to handle the liquid wastes . 
generated in the PP Building by transferring them by gravity through 
underground lines to receiving tanks in Building 41. Building 41 is a 
lift station located be~~een. the PP and WO facilities and consists of 
~wo large receiving tanks and supporting equipment, such as pumps and 

control devices. Tne liquid waste was pu~ped from the receiving tank s 

to the WO Building for processing • 
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The Waste Transfer System was declared excess after the Waste 
Solidif_ic~ tion Facility for processing ac id/caustic transuranic wastes 
~as made operational and the transfer of low-level 11qu1d wastes from 

· pp Buildi~g to WD Building by a tanker truck ~as begun. 

The 0&0 of the inactive OHA areas at Hound Facility involve two 
separate facilities. These facilities are: ~) portion of the 
PP Building; and 2) a portion of the R Building. The locations 

of these facilities are shown in Figure 1 • 

.. 

. 
These 0'~ areas included activities such as process development, 
process engineering, production operations, analytical cetall~graphy 

and encapsulation • 

. . 

. 
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A. Key Personnel 

1. Defense Programs 

a. Assistant Secretary for Defense Programs 
- b. Director of Military Application (OMA) 

c. Chief of Production Management (DP 222 .2) 

2. Nuclear Energy 

a. Assistant Secretary for Nuclear Ener~y 
b. Director, Office of Tenminal Waste D1sposal and Remedial 

Action and fuel Cycle Systems 
c. Director, Remedial Actions Program Office (RAPO} 
d. Program Manager, Surplus Facilities Management Program (SFMP) 

I 

3. Albuquerque Operations Office (AL) 

a. Manager, AL 
b. Assistant Manager for Plans and Resources 
c. Director, Resources Management Division 
d. Project Manager, OMA and SFMP 

4·. Richland Operations Office {RL) 

a. Manager, RL 
b. Assistant Manager for Technical Operations (AMTO) 
c. Director, Surplus Facilities Management Program Office 

( SFMPO) 
d. Program Engineer, Mound Facility Decommissioning Program 

5. Dayton Area Office (DAO) 

a. Manager, DAO 
b. Chief, Operations Branch 
c. Project Engineer · 

6. Monsanto Research Corporation (MRC) 

a. Director, Hound Facility 
b. Director, Nuclear Operations 
c. Manager, Nuclear Technology 
d. Plutonium Handling Manager 
e. Decommissioning Project Manager 

7. UNC Nuclear Industries/Office of Surplus Facilities Manage~ent 

a. Director, OSFM 
b. Manager, Planning Division 
c. Planning Analyst res;>onsible for i1ound Facility 

Oeconnissioning 
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IV. RESPONSIBILITIES AND AUTHORITIES 

A. Defense Programs /0~~ 

B. 

.. 
1. Provide direction to AL including review and approval of the 

current •coordinated AHSPO (NE) and OMA Oecont~~ination and 
Oecorrrnissioning (0&0) Plan". prepared by ~onsanto Research 

Corporation for the U.S. Department of Energy under U.S. 
Government Contract No. DE-AC04-76-0POOOS3. 

2. Approve any subsequent modifications of .the O&O_plan re&erenced 

in IV.A.l (above) . 

3. Provide the OMA share of the funding adequate to accomplish work 

consistent with the plans and schedules as outlined in the 
0&0 plan. The work involved includes decommissioning of both 

OMA processing systems in the R Building and the PP Building 
an4, in the PP Building. some common support systems . The 
common support systems are described in Appendix A of this 

agreement . 

4. Approve any modification or additions to this agreement. 

Office of Terminal Waste Disposal and Remedial Action 

1. Provide direction to SF~~O including review and approval of the 

current •coordinated ANSPO (NE) and OMA Oecontaminat ion and 
Decommissioning {0&0) Plan•, prepared by Monsanto Resea;ch 

Corporation for the U.S. Department of Energy under U.S . 
Government Contract No. 0(:AC04-76-0P00053 • 
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2. Approve any subsequent modifications of the D&D plan 

referenced in IV .B.l (above). 

3. Provide the NE-20 share of the funding adequate to accomplish 
-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, 1n the PP Building , some 
common support systems. The common support systems are 
described in Appendix A of this agreement. 

4. Approve any modific.ations or' additions to this agreement. 

C. Albuquerque Operations Office 

1. 

2. 

Provides project management f or Mound Facility Decommissioning 

activities. 

Project Manager (AL) acts as functional interface between 0~~ 
Program Manager and Director, SFMPO. 

3. ~rovides monthly r eports to both OMA and RL-SH1PO which include: 

• Narrative Report of Problems 

• Cost Status 
• Schedule Status 
1 Technical Performance Status 
1 Variance Analysis 

D. Dayton Area Office (OAO) 

1. Provides onsite project direction for Mound Facility 

Decommissioning activities • 
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2. Project Engineer {OAO) acts as functional interface between AL 
Project Manager and Monsanto Research Corporation (MRC) 

Decommissioning Project Manager . 

3. Provides monthly reports to AL which include: 

t Narrative Report of Problems 
t Cost Status 
t Schedule Status 
• Technical Performance Status 

t Variance Analysis 

E. Surplus Facilities Management Program Office (SFMPO) 

1. Provides program administration and management for NE-20 porti on 

of Mound 0&0 project • 

. 
2. Develops, recommends, and justifies a project plan and budget 

which will support the NE-20 work outlined in the coorainated 

ANSPO and Ot1A 0&0 Plan. 

3. Monitors decommissioning progress to insure effective 

utilization of SFMP resources at Mound Facility. 

F. Monsan~o Research Corporation 

1. Provides contract administration and management . 

2. Deve1ops program and budget requirements. 

3. Updates and reissues ·the coordinated ANSPO and OMA 

0&0 Plan referenced in IV.B.l for approval as required • 
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4. Provides monthly reports to OOE/ OAO which include: 

t Narrative Report of Problems 
• Cost Schedule 

• Schedule Status 
1 Technical Performance Status 
• Variance Analysis 

G. 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. 

V. FUNDING REQUiREMENTS 

A. Coordinated Plan 

The resource requirements for NE-20 and OMA are shown by fiscal year 
1n Table I. This table will be modified by annual revision of the 

project plan. 

B. Impacts of Schedule Delay 

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

1. Delayed project completion. 
2.· Increased project costs. 
3. Loss of experienced decommissioning personnel. 
4. Increased health and safety risks due to deteriorating systems • 
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The most significant impacts are the delay in accomplish1ng tne 
intent of the DOE directive to te~inate unencapsulated 

Plutonium-238 work at the end of 1979 and the invalidation of the 
coordinated decontamination and decommissioning plan to accomplish 
this directive. Due to the close integration of glovebo~es and 
support equip~ent, the only efficient approach 1s a synchronized 

removal effort. Lack of synchronization between the two programs 
(OMA and NE-20) would cause interrelated systems (gloveboxes, 
piping, etc.) to be removed out of sequence, would require e~t~nded 
use of common support systems , and could spread contamination to 

cleaned areas . 

This invalidation would occur as a result of one organization ( 0~~ 

or SFMP) falling significantly behind in funding, which would impact 
the planned schedule and thereby cause interference with the 

decommissioning operations . 

This has becoree increasingly important as the original co~pleti on 

date'for decommissioning of dedicated OMA systems is being 
maintained, while the NE-20 schedule has slipped one year in NE-20 
areas because Df reduced funding in FY 1980. Reduced NE-20 funding 
in FY 1981 was supplemented by OMA to maintain the intent of the 

coordinated NE-20/0MA plan in the PP Building. Any future · 
significant funding reductions by either funding organization would 
greatly shift last user responsibilities and 0&0 costs for the PP 
Building•s co~on support systems . Currently, NE-20 has a 
responsibility for 30 percent and OMA has a responsibility for 
70 percent of the 0&0 of the PP Buildin9•s common support system, 

based on the last user concept. 

The common support systems must remain in place in the PP Building 

until all decommissioning operations which rely upon them are 
c~~plete. Under the coordinated plan, costs for decommissio~i~g t he 
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common support systems are distributed proportionate to their last 

organization usage . Oistribut1on 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 additional years. The 

following stipulations shall therefore apply: 

a. The organization which is behind schedule would then be 
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; 

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 ye~r, 
and thereby require unilateral use of the co~on support systems 
for that additional period, then the costs of decommissioning 
those systems would become the obligation of the de}aulting 

organization. 

VI. REPORTING REQUIREMENTS 

MRC will provide mon~hly progress status and cost reports, delineated by 

each funding organization (Or~ 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 • 
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~ VII. BASELINE MILESTONES 
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Figure 3 outlines the milestone baseline for both funding organizations 
1n t his 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 f or 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 fra~es. This 
schedule will be modified by annual revision of the project plan as 

necessary. 

• 
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DECONTAMINATION ANO ·OECOMMISSIONING NE-20 (ANSPO) AND OMA INACTIVE AREAS 

HOUND FACILITY 

PROGRAM ~LAN RESOURCE REQUIREMENTS• BY FISCAL YEAR 

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

\ . 
PP,R W'TS 
NE-20 (ANSPO} 

Dollars (xlOOO) 3000 30dO 15002 17003 30oo4 3820 4240 3840 3840 3565 2455 33,960 

Direct Pereonnell 33 44 18 18 37 41 41 38 38 36 21 365 

, 
I 

PP & R OMA 
I _. 

........ 
" \.0 I I Dollars (xlOOO) 170 2170 39853 3100 3480 3850 3820 3820 3820 2020 30,235 

' Direct Peraonnell 2 34 51 38 39 39 38 38 38 20 343 

TOTALS 

Dollars (xlOOO) 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 YY1984 dollars 
loi~ect Personnel includes Nuclear Operations, Engineering, an~ 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 $l,OOOK (and 19MY) of the $3,900K 

to mai ntain the schedule of tue "Coordinated NE-20/0MA 0&0 Plan" in PP Building for FY 1981. 
4runding reduced ($lOOK) from $3,300K. 
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APPENDIX A 

There are several comnon support systems in the PP Building that have been 
used to support both the Advanced Nuclear Systems and Projects Division 
(ANSPD}(NE-20) and OMA processing programs and that continue to support the 
decommissioning of the dedicated inactive NE-20 and OMA gloveboxes and 
laboratories. A description of these common systems and facilities that 
require decommissioning or modification follows: 

Glovebox Waste Processin - Includes the processing of liquid and solid · 
ecomm ss1on ng waste transuranic (TRU) waste and recoverable scrap). ~aste 1S 

transferred to the 0-3 Laboratory for incineration (paper, rags, etc.) or 
concentration (liquids) in the E-3 and D-3 Laboratories. The concentration of 
radioactivity in the waste is measured in the B-4 Laboratory. 

t 

Waste Packaging -Solid recoverabl e scrap is packaged in the E-3 Laboratory 
us1ng spec1al tixtures and TRU glovebox waste is packaged in the 8-4 
Laboratory. Low-level liquids primarily from the building drainage system are 
sent to the Waste Disposal (~D) Building for treatment. Low Specific Activity 
waste is compacted 1n PP-46 and 47 and/or loaded -into waste containers for 
shipment • 

Material Transfer - Solid glovebox waste is transferred between the gloveboxes 
being decommissioning and support gloveboxes in B-4, 0-3, and E-3 Laboratories 
via an overhead conveyor approximately 900 feet in length. Material is 
introduced into and out of the glovebox conveyor system in the A-3 
Laboratory. Liquids ar~ transferred via the house vacuum systems in PP-14 • 

. 
Ventilation Systems - Ventilation is maintained within decommissioning and 
support areas via the following systems : 

t Glovebox Corrosive Vapor Scrubbing System in PP-13 
t Supply Air Filter Banks 
t Air Conditioning and Heating Systems 
t Four Exhaust Filter Banks that service operating and access corridors, 

laboratories, and gloveboxes. 

Process Systems - SeYeral building process support systems are used by 
decommissioning and include chilled water, tempered water, sanitary system, 
storm sewer system, low-level liquid radioactive waste drain systems, 
acid/caustic supply system, process air system, lighting and electrical 
d1stribution, fire protection and detection, air samp11ng and monitoring 
systems, communication systems, and security systems • 
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APPENDIX G 

PROPOSED FY 1987 BASELINE COMPARED TO PREVIOUS FY 19o0 3~~iL~E 

SlflotMARY 

The ~~SPD/NE portion of the coordinated extensive oecontaminatlon and 

decommissioning (0&0) of the inactive and radioactively contaminated areas in 

' the Plutonium Processing (PP) Building and Research tR) Building began in FY 

1978 (botn planning and decommissioning activities) with the OMA portion of 

planning beginning in FY 1979 and actual decommissioning in FY 1~~0 . Because 

of an &~SPO funding reduction in FY 1980 to standby levels, a revised baseline 

~as prepared and approved in April, 1980 (see attached sections) . This FY 1980 

baseline has been used until recently for the overall funding and scbedu.e 

requirements . The ~E decommissioning efforts on the ~aste Transfer System 

(WTS) began in FY 1982 . 

The FY 1980 baseline schedule had been maintained until late FY 1985 . The 

overall schedule then began to slip, initially, because of the loss of 

experienced personnel at the end of FY 1985 . It was hoped to regain the 

schedule slip in FY 1986 when trained replacement personnel became available . 

However additional personnel were not available in FY 1986 because of Gramm

Rudman restrictions on Mound ' s headcount . Also contaminated soil volume 

estimates and burial costs for the Waste Transfer System project were 

dramatically increasing . In addition, structural decontamination efforts in 

the Plutonium Processing Building were initiated in the support areas of the 

first floor and were proving to be much more difficult than estimated in FY 

1980. It became apparent that the use of the project's total contingency and 

internal stretching of subproject schedules Yere no longer adequate to maintain 

C-1 
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APPENDIX G 
(Continued) 

the overall FY 1980 baseline schedule and costs . The remaining pr oject costs 

were then reestimated and more realistic contingencies included and a new 

schedule forecas ted. this revised baseline has been included in this program 

plan in order that the additional resources required in FY 1989 and FY 1990 may 

be included in the FY 1989 Budget Submission. 

SCHEDULE CHANGES 

Plutonium Processing (PP) Building Project: 

The FY 1980 baseline schedule showed a completion date of September, 1988 . 

The revised baseline schedule shows a completion one year later in September, 

1989. The additiona~ twelve (12) months are because of a previous two (2) 

month schedule slip and ten (10) months for the increased difficulty in 

structural decontamination of the process support areas on the first floor . 

Additional details are: 

Contamination was detected in hollow spaces that ran underneath each 

glovebox that was located on the second floor. The hollow spaces can only 

be reached and decontaminated from the first floor and require removal of 

concrete spacers under the prestressed concrete tees that are the ceiling 

of the first floor (and the floor of the second floor) . This requires an 

intensive and longer effort to decontaminate . 

Contamination has penetrated deeper than originally estimated into the 

walls and floor f r om contaminated liquid leaks and requires longer to 

decontaminate . 

G-2 
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APPENDIX G 
(Continued) 

The removal of service penetrations in load bearinb ~upport •ells that the 

prestres::.ed concrete tee ceiling rests on require special i>rocec!~res and 

additional work to prevent unde~ining the support of the concrete tees. 

Decontamination of wall surfaces is taking much longer than expected . It 

is much faster to remove the Jalls as was the case on the second floor and 

in R Building . However , the internal wallo on the first floor of PP 

Building a re load bearing walls and cannot be removed . 

Decontamination in the support areas is also taking longer because oi tne 

physical space restrictions since many services reoain 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 

decontamina~ion . 

Research (R) Building Project: 

The FY 1980 baseline showed a completion date or September, 1986 . The 

revised baseline schedule shows a completion date two (2) years later in 

September, 1988. The additional ~~enty four (24) months are because of 

previous schedule extensions in prior years, removal of unexpected ductwor k, 

ventilation problems, and diversion of resources to the Waste Transfer System 

(WTS) project . These schedule delays did not signif icantly increase costs . 

Additional details are: 
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~~~UG 

(Continued) 

The schedule was slipped six (6) months to allow for the inclusion oi 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 pr oblems with the building ventilation air ·pressure 

differentials required additional schedule s l ippage . These factors 

slipped the schedule four (4) months . 

Manpower resources were diverted from decommissioning etforts in the R 

Building in order to remove t he unexpected contaminated soil volumes being 

encountered on the WTS pr oject and still maintain the total PP/R/WTS 

project completion da te 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 da te 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 cos ts, and 

increasing environmental restrictions . Additional details are: 

G-4 
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(Continued) 

Waste volumes were originally estimated to be approximately 50,000 ft3 

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 

service 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 ponds, and 

weather protection . 

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

schedule . 

There have been ~d will continue to be significant increases in shipping 

and burial costs at offsite DOE radioactive waste storage and burial sites 

(INEL, NTS and W!PP) . 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 
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cerci: ication of wastes . In addition burial charge:. for LSA "aste have 

increa:>ed significantly (from $2.00/ft3 in FY 1984 to $~ .00/it) in fY 19b7 

and to $6.00/ft3 in fY 1988}. 

rncreasing 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 82% COQplete by the end 

of fY 1986 . Because of the previously mentioned schedule impacts and scope 

increases, the overall project was estimated to be 75% complete at the end of 

-~ 
FY 1986. 

COST CHANGES 

The FY 1980 baseline total cost was estimated to be $3l .SM for NE in FY 

1982 dollars for FY 1982 and beyond . This corresponds to $36 . 5M in FY 19ij9 

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 t he WTS 

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. !his 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 :>Chedule impacts on the PP 

~ building project . 
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The increases by project and funding agency are: 

pp BUILDING PROJECT 

NE OMA 

Proposed Baseline $19 . 0M $37 . 9M 

FY 1980 Baseline $17 . 2M $32 . 7M 

Increase $ l.8M $ 5 . 2M 

R BUILDING PROJECT 

NE 

Proposed Baseline $ 9 .nt 

FY 1980 Baseline $ 9 .2M 

Increase $ 0 M 

• WTS PROJECT 

NE 

Proposed Baseline $16 .0M 

FY 1980 Baseline $10 . 0M 

Increase $ 6.0N 

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 

WTS). Progress, cost, contingency and its utilization, and changes are 

being reported by individual project . 

• G-7 



• 

• 

• 

APPE:-lDIX G 
(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 pr ogress . 

A Change Cont r ol Board will be used to cont rol, document and communicate 

utilization of con t ingency and changes to schedule and scope . 

Centralizat ion of t he decommissioning personnel and management int o 

Mound ' s Engineer ing Depar tment will provide for more effective ut ilization 

of r esources • 

G- 8 



• 

• 

COORDINATED ANSPD(ET) AND OMA 

DECONTAMINATION AND DECOMMISSIONING {D&D) PLAN 

Prepared by: w. P. Davis 
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J. M. Garner 
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Submitted by: B • R. Kok.enge 
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t·10NSANTO RESEARCH CORPORATION 
A Subsidiary of t~onsanto Company 

MOUND FACILITY 
Miamisburg , Ohio 45342 

Operated for 
UNITED STATES DEPARTMENT OF ENERGY 

U. S. Government Contract No. DE-AC04-76-DP00053 
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DECONTAMINATION AND DECOMMISSIONING 

ANSPO(ET) & OMA INACTIVE AREAS 
MOUND FACILITY 

RESOURCE REQUIREMENTS 

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

PP, R, WTS 
ANSPO{ET} 

Do 11 a rs ( X 1 000) 3000 3000 1500 2800 2 33602 3470 . 3470 3140 3140 2920 1710 31,510 

Direct Personnel 1 33 44 18 39 41 42 42 38 38 36 21 392 

PP & R OMA . 
Dollars (XlOOO) 170 2170 2880 3090 3160 3150 3130 3130 3130 1650 25,660 

Direct Personnel 1 2 34 35 38 39 39 38 38 38 20 321 
G) 
I 

"'" ..0 

TOTALS 
Dollars (XlOOO) l 3000 3170 3670 5680 6450 6630 6620 6270 6270 6050 3360 57,170 

Direct Personnel 33 46 52 74 79 81 81 76 76 74 41 713 

FY1982 and beyond in FY1982 dollars 

1Direct P.ersonnel includes Nuclear Operations, Engineering, and Health Physics Personnel 

2Per DOE/ALO guidance and as submitted to ET in the field Task Proposal/Agreement in February, 1980 

TABLE I 



• 

• 

• 

D. Pro ject Cost 
Resource requirements for the decontamination and decommissionin9 

of the inactive OMA and ANSPD{Ei) areas at Mound Facility are given in 
TABLE I by fiscal year. A comparison is made below to previous estimates 
with an explanation of variances: 

FY81 Budget FY82 Budget l 
Submission Costs Submission Costs Total Change 

{S in millions) (S in mnlions} ($ in millions} 

ANSPD(ET ) 25.5 31.5 6.0 

OMA 22.5 25.7 3.2 

TOTAL 48.0 57.2 9.2 

The $6.~~ increase in the ANSPD(ET) costs are because of escalation2 

from FY1981 to 1982 dollars {-$1.9M), fuel adjustment {-S0.4M), and a one-year 
schedule extension and associated costs {- S3 .7M) because of reduced FY1980 
funding from the original request of $3.0M to basic standby or surveillance 
funding level of Sl.SM . 

The S3.2M increase in the OMA costs are mainly because of escalation2 

from FY1981 to 1982 dollars. 

E. Other Projects 
Several other D&D projects have been identified for Mound Facility 

that are to be funded in future years and are summarized in TABLE II. These 
projects are: 

SM Building Demolition- Complete demolition of the Special Metallurgical 
Building {23,000 ft2). The radiochemical processing building has been partially 
D&O'd (FY1968-1972) and requires complete demolition including an auxiliary 
building, underground tanks, and removal of contaminated soil. 

1Reflects January, 1980 guidance received from OOE/ALO on ET proposed 
funding in FY81 and later years. 

2FY1981 Budget Submission permitted escalation only through FY1981. 
FY1982 Budget Submission perwits an additional -1 0~ escalation for 
FY1982 - 1988 . 

G-11 



• • • TABLE III 

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 11 11 17 17 17 13 8 3 116 

OMA LSA 8 10 10 10 11 11 9 7 3 79 

TOTAL LSA 8 8 11 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 6 9 9 9 9 9 6 3 1 61 
(f) 
I • 
~ TOTAL TRU 2 4 7 18 18 24 24 24 16 8 2 147 

.. 



G") 
I 

...... 
w 

• 
FISCA L Ye'AA 

PAO§RA.&I BLDg 

E.T pp 

E.T R 

£T "".T.S. 

Q IWA P.P i A 

7 8 

v 

...... 
v 

I 7, 

• 
t:. OOROINATED DfO 0~ INA CTIVE ANSPO(ET)/ OMA AReAS 

( FULt.. Pt.. A N) 

I 80 I 81 I 82 I 83 I 84 I 85 I 8~ 

P~OJECT 

PROJECT 

[> 
P~OJ£CT 

I 

( EST/MAT£ . 
PROJECT 

r- DURATION ----1 
() 0 

START FINI5H 

• 
I 87 I 86 

r-,REPOR T 
...... " 

~ 

0 
JUP01t7 ) 

RC~T 



• • 
c to ~Ill/ACTIVE ANSPD(€ T} ~~EA5 

(FULL. PLAN} 

r i SCAL >!CAR 78 7!J 85 8~ 88 

PR06tJ..Aitl ~ 

£.T ,,. 1Jl.D6 

8 

~ 

~ 

~ 

B>----0 
G) B> <i.e .lit @ 
I 

...... 
B> <iiJ.I't B> qtJR 

~ 0 0 

~ 

~ 

B> 0 

e> 
----------------------------------------------------~ B> 

---------------~ @> 

B> ® 

r OURATtON----1 
~ @ 

C> 0 
START Flloi15H 

• 
L €($€1'10 

A PLAN 

lJ • IJL.OI; PREP 

' E· IA 
0 A ·l 

£ · F -4 
F • F-1 

41 A· Z 
H • lJ • I 

I • RM5 1 1~ 117~ 178 

.J · FZf'3 

K • C I 

L ·C 2. J t4 
AI • .S Tffl)C r. OECON 

H • ISOLATION 

0 · MISC StJPPO~T 

P • CONVEYO~ 

Q · DRA INS 

R • FINAL R£POAT 

GBR GLOVE BOX 
Rc.HOVAl PH.4S£ 

S O · 5TRLICTURAL 
OECOIV TAMIN/fTIOH 
PHASC 



• • • 
O f O o r t NACTI \/€ ANSOP(€ T) ARe~J 

(FU LL Pl..A/11) 

F t5 CAL Y£AP ?6 I 7, I 80 I 8 1 I sz I 83 I 84 I ss- I ec. 87 I 88 

PR06RA/tl ARe A 

C:. T R ~L06 
LeG£ NO 

~ 4 A B LDG P R eP 

8 ,R-14 3/14 7 

~ <iBR . • so ® c ,R 127 

0 · R · /30 

IS> ' ~"A sp @ £ · R · /JI • 
r · R ·t2o 

~ 
tS#A 

I 
. SD @ 6 FINAL lf£PORT 

G') B> ISIJI't 
I 

.SD 0 • 
I .,.. 

B> GIJR .SD 
(.11 • . ® 

. ~ 

FI5CAI.. Y£AIIf 78 I 7' I eo I 81 I BZ l 83 I 84 I ss I 8~ I 87 I 88 

PROGRA., AREA A • E S T ; PLAN 

. 6 • R£11101/AL 
1£. 7 wrs C • ,c'tNAL llfa.POIIfT 

S YST£1>1 

B>----0 
@> @ . (i,8R· (i,LO~ I'OX 

ReMOVAL 

I OURATIONI 
. 19---© so . .S rRuCTURAL 

OC:COIV rA.,INA 

I> 0 
TI ON PN/JS£ 

S TART F INISH 

. . 

. 



• 
PRQGRAM ~ 

Q M . A P P BL D' 

G) 
I ..... 

0\ 

·. 

• 
D ( O Or t N -4C T I I!e OMA t~~ ,.e ~$ 

( FUI. L Pi. -*IN J 

78 1 7, 1 80 1 8 1 1 82 t 83 1 84 1 SS 1 8~ t 87 1 8 0 

!P tSIJA Q) 

B> G BR ® 
[9 C.BR @ r D<JRATION 1 B> G tJR ® 

[?>-@ 
S TART F INISH . 

~ 
GtJR @) 

A - PL .I#N 

A'- e _, 

• 

A'- ,liM Il l 

~ - E. 2 
C · 0 2 
0 · A 3 
e · I!J ~ 

' F - 0 · I 

G - tX>CI< M OO 

fl · 8 2 
I · E ·.J 
J · P .U$ / 22/130 

K · 8 - 4 
l... 0 · .3 
M COMPACTOR$ 

N · oocx /1.100 
0 VA C t' CV 

G BF? - G LOVe IJO K 
AE".VOVAI.. P HA$E 



F15CAL 

eL!9 'AH 

O.M~ 

C1 
I -....., 

• 
Y£AI'I 

J!iA£;tt 

PP &DG 

ri5CAL Y4'AR 

PffOuRM ~ 
0 AI A R .!Jt IJC. 

1. 

• 
04 0 or tNACTIVC O IJA ;J~e.N ! ((t:-NfJ 

I 1:(./(.L PtAH} 

1, 80 81 

9> 

?!J 80 81 

r- {}URATION I 
1>....-----0 

'>fART Fl/'11.51-1 

se 83 84 8$ 81. &1 

~ 
@ 

~--------------@ 

~-----------------------------® 

BZ 

~---------------® 

&>-----0 

83 BS 8~ 

481? - &LOVE 8oJt R£#oVAL 
SO S "fi!IUCTUI!IAL OCCOI'I'rAM• 

INA TION PriASc 

81 

• 
L.c~END {l.ONTJ 

P · WS 
Q MISC SCAIIIC£ 

R £L£CTRIC 

S CON'II£YOR 

T STill/CT. OECON 

U lftM .U 
V • SP~INI<L£RS 
W I-IVAC. 
>< OR.IItltiS 
I I SOLATI0/'1 

Z FINAL REPORT 



• 

• 

• 

~ 
"'0 
m 
2 
0 
X 
I 



• 

• 

• 

l> 
~ 
~ 

m 
z 
0 
X 


	Full page fax print
	Full page fax print 1.pdf



