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' ABSTRACT

The decontamination and disposition (D&D) of the contaminated
facilities in Building 003 are complete. The Hot Cave, the
building radioactive exhaust system, the radioactive liquid waste
system, and the fume hoods were removed. The more signifi-
cant D&D activities are summarized, special techniques are
noted, and problems and their resolution are discussed. Results

of the radiological monitoring are presented.
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Ill. RADIOLOGICAL MONITORING AND SURVEYING

A major activity in the Bulldmg 003 decontammatlon and disposition was
the rad1olog1ca1 monitoring and surveying of the operatlons Smear surveys,
portable ;nstruments measurements, air sampler measurements, and water and
soil a_.n'alyseé were made, A considerable quantity of data wé.s taken and re-
corded by Radiation and Nuclear Safety personnel, The more significant data”
are presented in Tables 2 through 8. The whole boélly'and. extremity doses for
the technicians working on the decontaminé.tion and 'dismanfling of BuildinAgi 003
Hot Core for the period January 1975 through April 30, 1975 appear'in Table 2.

These doses represent the total man-rem received for this D&D operatlon.

TABLE 2

PERSONNEL RADIATION EXPOSURE SUMMARY
FOR D&D OF BUILDING 003 HOT CAVE.
(January 1975 through April 1975)

Technician Total Dose
(mrem)
Whole Body Dose
A . 490
B .. : : 255 }
C - 90
S » I . .. 525 .
Health Physicist . 275
- Extremities (Hand) Dose
A o _ 785
B , 300
C -190. -
D 250 -
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TABLE, 3

REMOVABLE CONTAMINATION LEVELS MEASURED DURING HOT
CAVE INITIAL ENTRY (EAST CELL)

.Results (min-max)

Location ' R ' dpm g ' dpm SB-Y

‘ - o (100 cmz) (100 em® >
West Me}nipulvator Roof Shield Block Area <20 N . <100
Lead Manipulator Paft‘Shield Block Area <20 S 100-524
West Manii)ulator Lower Area <20 3,180-5,250
Qpen Mariipulat.or 'Poft - . <20 <100 .
South Wall (Interior of Cell) <20 126-14,451
South Wall Exhaust Outlets |7 42-96 | 36,309-52,926
West Wall <20 1,056-86,178
North Wall | .. 20-39 1,230-19,038
Ceiling : | <20 480-9,504
Floor Area = o 20-54 4,862-33,828
Floor Area Under Door. _ 522

TABLE 4

REMOVABLE.CONTAMINATION.-LEVE LS 'ON INNER:
SURFACES OF EAST CELL FOLLOWING
- INITIAL DECONTAMINATION

: Results
Lo cation ' dpm. ﬁ.y
100 cm

South Wall - 100-3,855
South Wall Exhaust Ducts 2,838-10,800

West Wall 100-1,818

North Wall ' 100-2,349

Ceiling 186-5,145
Floor 1,418-30,504
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. TABLE's
REMOVABLE CONTAMINATION LEVELS ON
' OUTSIDE SURFACES OF.WEST CELL

- I Results
o Location dpm dpm B-7
SR 100 cm? 100 cm?
Door Top ' | <20 <100 .
Door External Surface <20 100-867 :
Area Outside Door <20 <100

TABLE 6

REMOVABIE CONTAMINATION LEVELS ON INNER SURFACES
OF WEST CELL FOLLOWING INITIAL DECONTAMINATION

T : Results S
'LocatidhA “ ( dpmp ) %
'\100 cm? :

Lucite f)oor Panel B ~ 500,000
South Wall After Wiping e - ' 6,424
North Wall. ) : ' ' - 249,000
Roof Area : - 8,359
Roof Blocks Near East Wall ‘ : 108
Roof BIOcks‘Near West Wall (after Decontamination) 2‘,800:
Roof Blocks Near South Wall - : - 11,792
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TABLE 7

REMOVABLE CONTAMINATION LEVELS ON
INNER SURFACES OF TRANSFER TUNNEL
 FOLLOWING INITIAL DECONTAMINATION

: . , Results
Location. | [ apmp )
' 100 cmz
Rails (Cask Dolly) . | 5,492
East Wall . | 1,096
West Wall ' 784
Floor of Tunnel (Oily Substance) 14,000
Upper Storage Area 32,023

TABILE 8

SURFACE RADIATION MEASUREMENTS ON
ITEMS REMOVED FROM HOT CAVE

Item L _ - Results
: , - _ (mrad/hr)
East Cell Manipulator _ - -5
3 each, Stainless-Steel Tray (West Cell) .| ' 7,000
2 each, l-gal. Paint Cans (West Céll) A h . 25,000
5 Prefilters (West Cell) 250
30-gal. Bag of Radioactive Waste S
(West Cell) N . 2,250.
Container of Burﬁup Samples '>25,000
Transfer Cell Dollies and Electromagnet co 750
Roof Plate West Cell | 2,000
Lead Curtains - Transfer Tunnel to Cell Doors 2 to 60.
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(1)

The objective of the Dismantling Plan' " was to complete the dismantling of
Building 003 facilities so that all remaining surfaces are decontaminated to
levels which are as low as practicable but in all cases to levels no greater than
those of Table 1 of the Dismantling Plan, .A description of the approach utilized

for implementing ALAP principles appears in Reference 5. -

The Hot Cave contents and structure were completely dismantled and re-
moved. In addition, the floor beneath the Hot Cave was subsequently excavated
to a depth of 35 ft as part of the SRE mockup construction. Soil samples from
this excavation contained radioactivity concentrations of 0.75 pCi/gma and
24.8 pCi/gmpB. These concentrations closely correlate to the Santa Susana site
background radioactivity concentrations.in soil of 0.60 pCi/gma and 25.0 pCi/
gmp. . During the excavation, ground water seeped into.the hole. Ana1¥gis of a
"t uci/

cca and 1.2 x 10"8 uCi/ccB, which are lower than the site background radio-

sample of this water indicated radioactivity concentrations of 7.9 x 10

activity concentration in ground water.

.Removal of the drain lines from the radipactiv_.é sinks involved excavating
about 60 ft of concrete floor and soil cover. Fifteen samples of the soil in the
trench were taken. Radioactivity concentrations in these samples ranged from
20.3 pCi/gmpB to 408.2 pCi/gmpB and 0.38 pCi/gma to 56.3 pCi/gma. Four of
the soil samples deviated significantly from average background levels. The
s0il from these sample points was removed by additional excavation until por-
table instrumentation indicated clean soil, The soil was then sampled and
analyzed again. Radioactivity concentrations in these samples ranged from
22.3 pCi/gmp to 24.1 pCi/gmpB and 0.662 pCi/gma to 0.973 pCi/gma.

The floor area in the high bay was routinely surveyed throughout the dis-
mantling activity., When contamination was detected, it was immediately re-
moved and the area resurveyed to verify the removal. Removable contamina-
tion levels on the general Building 003 floor area were below 50 dpm/100 cm2
B -7 and 20 dpm /100 cmza. The floor area and the excavated soil meet the re-
quirements of the Dismantling Plan and Reference 3 for unrestricted access to
Building 003. The contamination levels, which were in all cases well below the
limits described in Table 1 of the Dismantling Plan, were determined to be
ALAP at the completion of the decontamination effort. Final radiological survey
data were reviewed by the QA Program Administrator to enable verification of
completion, '

AI-ERDA-13158
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IV. DISPOSAL OF RADIOACTIVE WASTE

© Contaminated materials and equipment ‘accumulated from the Building 003
'dlsmanthng operation were sent to the Radmactwe Materials Disposal Facility
at AL, The materials and equlpment were transferred to the RMDF either in

spe.cially-constructed boxes or wrapped in plastic sheets and on pallets.

- After rece1pt at the RMDF, the levels of rad1oact1v1ty and the ‘estimated
cost in time and labor determined whether the items were to be decontaminated
or to be ‘shipped for burial. If equipment could easily be decontaminated by dis-
mantling portions or by simple wiping, the decontamination was performed.

The’ equipment was then sent to the balva.gc yard, In mnst cases, it was more '
econom1ca1 to package and ship contaminated material ‘and equipment for burial-

than to decontamlnate it.

A total of 4, 235 ft3 of rad1oact1ve waste was. sh1pped to Nuclear Engmeermg
Company for burial at Beatty, Nevada. All waste was packaged and sh1pped

accordlng to U.S. Department of Transportatlon requlrements

AI-ERDA-13158
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V. BUILDING 003 D&D COSTS

The total costs are presented in Table 9. ‘As was planned, the major ex- :
penditure was for Al and Rocketdyne labor: The R.otlietdyﬁe' Division of Rock-
well International provides maintenance support for Al facilities at the Field
Laboratories. Rocketdyne’ Maintenance ‘Depa'rt'rh:ent"pc'—::r‘s'on‘ne'ln' disconnected the .
utility services. .o R PR

NllJ.cllea.r'Eng'inL‘eeiring‘ Company was th'e“ coﬁtract;)r' for Burial Ao-f fhe fadio-
active waste material, Richard Lane Company provided explosive demolitioh,
excavation, and repair services. The repair consisted of backfilling the trenches

with dirt and paving with concrete,

The material costs shown in Table 9 were for purchase of plastic sheeting,

wood for boxes, tool bits, and filters.

The two Hot Cave doors were sold to a salvage contractor.

TABLE 9
BUILDING 003 D&D COSTS

Total Labor Costs

Al $101,094
Rocketdyne 11,990

Subcontracted Costs

Nuclear Engineering Corporation 10,463

Richard Lane Company 4,946

Other Costs

Materials 4,571
Sale of Salvage (735)
Miscellaneous 70
a. G&A 7,411

b, Fee 8,720
Total D&D Costs $148,530
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APPENDIX A

FACILITIES DISMANTLING PLAN FOR
BUILDING 003 HOT CAVE
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DISMANTLING PLAN

BUILDING 003 - HOT CAVE

OBJECTIVE

The hot cave in Building 003 has been inactive since the close~out of the

SNAP Program. in GFY 1973, .Prior to that time the facility had been used for
the analysis of SNAP’ “Fuel burnup samplee and evaluation of irradiation
experiments. The ‘inner surfaces of the cave are grossly contaminated with
mixed fission products. -Containment - of this high level contamination requires
continuing radiological surveillance<and continuing operation of the
radioactive exhaust system and.assoclatéd filtering and sampling systems.

The hot cave internals and'structuré,'the floor heneath the hot cave and all
radioactively contaminated facility systems will be removed so that
radiological hazards are eliminatéd. Radioactive contamination is limited

to the internal surfaces of the hot cells, liquid waste lines, liquid holdup
tanks, radioactive exhaust-system ducting and filter plenums. No soil
contamination is anticipated. All surfaces which remain following completion
of the dismantling and all material released for unrestricted use will be
decontaminated to levels which are as low as practical but in all cases to

" levels below those in Table 1..

“TABLE 1

Contamination Limits For Decontamination and Disppsition of Building 003 -
* Hot Cave
. . Total - ‘#; . : Removable '
_Beta Gamma Enmitters LO.l'mréd/hr at 1 em *- 100 dpm/100 en?

U with 7 mg/cm2 absorber
Alpha Fmitters ~ . .100 dpm/100 cmz' C 20 4m/100 em?
After the radiologica] hazards are eliminated, Building 003 can be razed

by conventional means or put to other uses._ ,

The hot cave consists of two cells and a transfer tunnel for introduc1ng
and removing material from either cell (see Figure 1). . The following will
be dismantled or removed ‘ . )

1. Equipment, materials, containers remaining ftom hot cave
aoperations.

2. Manipulators and other cave operating éyéte@s.

PLRTI 2SI AR i
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3. Cave structure, including floor and soil beneath as necessary.

4, Building 003 facility and the hot cave radioactive exhaust
systems, related ducting and plenum chambers. :

- 5. Two small radioactive liquid hold-up tanks 1ocated below the
hot cave.

6. Building 003 liquid waste sinks, lines, and hold-=up tank.
The radioactive and contaminated material resulting from the dismantling,

removal and' decontamination will be packaged and shipped for Burial. The
excavation resulting from the floor removal will be.backfilled and repaired.

SCOPE OF PLAN

The Dismantling Plan delineates the activities necessary to realize ‘the
objectives stated above. These activities have ‘been categorized as follows-
1. ?lanning, monitoring and control.
Radiological survey. S -
3. Tooling and support equipment procurement,
'Dismantling and disposal

Documentation._

PLANNING MONITORING AND CONTROL

T

A schedule listing the detailed tasks and the ‘sequence of performance has
been prepared.- (See Attachment 1.) Monthly totals of the manpower require-
ments are shown in Attachment 1. Support for the activity, in addition. to
the Program Office will come from Quality Assurance, Héalth and Safety,"
Industrial Engineering and Purchasing. . .

Specific tasks will be initiated and monitored by the Program Qffice. The
work authorizations, work releases, and progress reports issuance will
generally follow the format and guide lines set out in the Decontamination
and Disposition of Facilities Program Plan. - Quality Assurance and Health

and Safety actions will be governed by the Quality Assurance Plan and the
Operational Safety Plan respectively. The schedule, the manpower loading
charts, and cost records will serve as the overall criteria to measure
progress and accumulated costs.

RADIOLOGICAL SURVEY

+ An initial radiological survey 'will be performed in the Building 003 high

bay area surrounding the hot cave. No significant radioactive contamination
is expected; however, this survey is deemed necessary to assure that equip-
ment, materials and structure not related to the cave operations are not

LEORCANIY WY BTV ST
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VI.

contaminated before they are removed. The removal is necessary to preclude
contamination of these items by hot cave dismantling operations, and to
facilitate these operations by providing unimpeded access to the hot cave
area. The interior of the hot cave will be -surveyed to determine the
level of contamination.

Continuing -rad{ological surveilldnce by Health and Safety as prescribed in
‘the Operational Safety Plan will be conducted throughout the dismantling and

.disposal effort to assure personnel safety. Radiocactivity level readings

obtained in the survey will assist in determining the packaging, shipping
and burial classificatlions. The extent of the hot cave floor and soil
removal will also be based on survey results.

A final survey of Building 003 will be made upon completion of the decon-
tamination and disposal effort to verify that the radioactive contamination

~1s within the acceptable limits as specified in Table I, and will be:

documented in the Final Report.

TOOLING AND SUPPORT EQUIPMENT

The primary requirement for special tooling will be accommodated by the
existing hot cave manipulators. A remote grapple for removing the radio-
active material from the interior of the hot cave and a grapple for lifting
the concrete blocks that form the cave walls will be specified and procured,

The special packaging for contaminated debris, materials and equipment will

be fabricated or purchased. Final processing and packaging of this radio-

active waste will be handled in the Radioactive Materials Disposal Facility
from where it will be shipped for land burial in containers approved by the
Department of Transportation and the Burial Site Management.

DISMANTLING AND DISPOSAL

Detailed procedures will be written to guide the dismantling and disposal
crews. A brief deseription of the principal tasks are as follows:

1. Preparation of Building 003 Prior to D}emantling;;he ot Cave

The health and safety facilities will be.renovated, including

the personnel protective clothing change room and the radio~
logical survey station. A radiological .survey of the hot cave
environs in the high bay area will be made. Extraneous equipment,.
materials and structure not required to support the hot cave D&D
work will be removed. The building utility systems and hot cave
support systems will be reactivated. These include: electrical,
water, ventilation, hot cell windows, lighting and manipulator
systems. The hot cave exhaust system will be upgraded by operating
th,blowets simultaneously to increase the exhaust flow rate. The

FORIA1721.4.2 HEY %.73
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high efficiency particulate filters contained in the hot cave
exhaust system will be leak tested utflizing the DOP smoke
technique. Health and Safety services, equipment and instrumenta-
tion will be made available. The hot cells will be surveyed

and decontaminated to the extent possible using the-cell
manipulators.

2. Hot Cave Left Cell Decontamination

An earlier survey performed on the. hot cave has shown that the
left cell has a lower contamination level than the right cell.

The left cell decontamination will begin with the erection of an
air lock and transfer station (tent) over the shielded.door. This
tent will maintain the cell exhaust pressure. differential (high

bay pressure 1s slightly greater than the cave pressure). The

side door will be opened by properly protected personnel (i.e.,.
protective clothing and respirators) w“hile the radiation level

is continuously monitored. The existing lucite panel, which
presently covers the cell wall inside the door, will be removed.
Contaminated material will be removed through the tent using the
manipulators and hand held grapples as required. Surfaces inside
the cell will be decontaminated remotely to levels permitting
personnel entry. The passageway between the cell and the transfer
tunnel will be sealed with plastic sheeting. "The manipulator and
other remaining equipment will be .removed from the cell, placed in
a container “and transferred thirough the tent to the high bay. After
decontamination of the left cell to practical limits, the side door
will be closed.

3. Hot Cave Right Cell Decontamination

The left cell decontamination steps will be repeated. In addition,
the glove ports present in the left cell lucite shield will be
used to aid the remote decontamination. The small door will be
used to introduce packaging material and to remove packaged waste.

4,  Transfer Tunnel Decontamination

An access alr lock and transfer station will be ‘erected at the
transfer tunnel door at the rear of the hot cave. The plastic
sheeting installed during the cell decontamination will be removed
allowing air exhaust to the cells. The roof of the transfer
tunnel will be removed. (This portion of the roof ;:is included
inside the tent.) A survey of the tunnel area will be made. All
material will be removed from the interior of the transfer tunnel
and storage area. The tunnel interior will then be decontaminated.

s

i
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‘6. Dismantling 6f Hot Cave Structure.

The right and left cells will be surveyed again. If contaminated
by the tunnel operations, the cells will he decontaminated. The
entire hot cave will then be dismantled by removing the roof and
wall blocks. Each block will be Burveyed, and contaminated blocks
decontaminatéd or packaged for burial.

After the hot cave is dismahtlea, the floor will be excavated to

the extent necessary to reduce. radiloactivity to- acceptable levels.
The excavation will then be backfilled and the floor replaced.

The 'hot_cave arga,may be used for a mockup pit for the SRE, D&D

activities. Should this- happen,, the excavation. would be.enlarged

and the eventual replacement of the floor would be-.delayed until
SRE D&D completion.

Dismantling of Liquid Waste Holdup System . .“ -

The two small radioactive liquid holdup tanks located below the
hot cave will be removed. The Building 003 liquid waste sinks,
lines, and holding tank will be removed. A survey of the area
will be made. -

Digmantling of Exhaugt Systems

! .
The hot cave and building exhaust systems will be dismantled,
decontaminated and scrapped or packaged for burial. A survey
of the area will be made.

Final Radiological Survey

A final radiological survey of the entire high bay area will be
made to verify that the decontamination was accomplished to the
levels specified and documented in the Final Report.. -

VII. Documentation. . v

1.

Procedures

Detailed procedures will be written to guide the decontamination
and dismantling crews. Specific radiological and industrial
safety hazards and the means for working with and eliminating
thegse hazards will be identified. The procedures will show that
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the mearis will conform to the requirements of the Operational
Safety Plan and compliance with these requirements will be
monitored by Quality Assurance and Health and Safety. Detailed
procedures will be released and controlled by the AI Engineering
Data Release System. i . T

2. Reporting ’ . .

N

Progress on the hot cave D&D activities will be reported to AEC.

San Francisco in the Decontamination and Disposition of Facilities

Program monthly report. » . .

3. Record Information

The results of radiological surveys of the areas, materials and
equipment will be recorded and certified. A complete accounting
of all radioactivity disposed of by RMDF will be maintained. --
Photographic coverage of the more significant phases of dis- .
mantling will be obtalned both in still photos and in motion
pictures. ‘ t

. -

4. Final Report ' " '0ﬁ{'ﬂ' -

The final report will describe the dismantling and decontamina-~
tion activities. Problem areas and the ' subsequent solutidns .=~
will be highlighted. Shipping records showing quantities of . .
material and the level of radioactivity will be included. ' The
report will contain the QA and H&S safety records certifying

the reported status of Building 003 high bay area upon completion.

”
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Errata

to
BUILDING 003
DECONTAMINATION AND DISPOSITION
' FINAL REPORT
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. Page 14, Table 1

The radiation typéls on the last two columns of the table are interchanged.

Beta (B) should be gamma (7) and vice versa,

The first column heading of Table 1 should read '"Whole Body and/or
Sk1n Dose*.” '

Page 23, Table 2

The head1ng for the second column should be followed by an asterisk
(Total Dose ). At the bottom of the table add ''*Penetrating Radiation
Only." '

In the second column of Table 2, 90 should be 70,

- Page 27, First Paragraph

Last line, reference number should be 3 not 5.
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