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surveys or resurveys of selected sites were initiated in 1985. Sites surveyed in these recent
investigations included the Old Conservation Yard (OCY), Building T064 Side Yard, and
Building T028.

From 1952 until 1977, the OCY and surrounding land areas were used for the storage of
excessed equipment some of which was contaminated with either uranium or mixed fission
products. The 1988 radiological survey of the OCY identified elevated concentrations of Cs-137
in soil, with assumed equivalent concentrations of Sr-90. Although there is no available
confirming documentation, the source of the contamination is believed to be the result of a
contaminated liquid spill. The area was further investigated to delineate the areal extent of
contamination. This investigation identified a 37 m? (400 ft*) area with contamination to a depth

~ of 15 cm (6 in). A Cs-137 clean-up guideline was established through the use of the DOE

computer code RESRAD.! Contaminated soil was excavated, and post-remedial action

measurements and sampling were performed and documented.

Building T064, which was formerly known as the Source and Special Nuclear Material Storage
Facility, was used for the storage of packaged items of source and special nuclear materials prior
to 1980; it is currently used to store non-nuclear components and equipment and metal boxes
containing low-level contaminated soil. Site history indicates that the area around the building
and the side yard was occasionally used for storage of recoverable uranium scrap, irradiated fuel
elements, and miscellaneous radioactive wastes, which included in the early 1960’s a lead-pig
cask containing irradiated "Seawolf” fuel and contaminated water. The drain plug in the cask
failed, allowing the water to leak onto the Side Yard. A 65 m? area was excavated immediately
following the incident; however, a 1988 comprehensive radiological survey of the area around
Building T064 identified elevated soil concentrations of Cs-137 (assumed equivalent amount of
Sr-90). Further investigations determined that a 47 m? area of contamination was located within
the northeast fence line and extended in a northeast direction past the fence line over an
additional area of 370 m®>. A Cs-137 guideline was developed and the top 41 c¢cm of soil was
subsequently excavated from the area and a post-remedial action survey performed and

documented.

Sm&melmm-Odob;tiZ,lm 2



Building T028 housed the Shield Test Reactor (STR) from 1961 until 1964, at which time STR
was modified and renamed the Shield Test and Irradiation Reactor (STIR) which operated until
1972. The reactor was dismantled and the building decontaminated. From 1977 to 1981,
experiments were conducted in the building to investigate the behavior of molten uranium oxide,
which resulted in recontamination of building and equipment surfaces. Decontamination of the
building was performed in 1988 and the above-grade portion demolished in 1989, leaving only
the concrete slab floor, below-grade concrete test vault, and stairwell intact.

DOE’s Office of Environmental Restoration (DOE/ER), Northwestern Area Programs, San
Francisco Operations Division is responsible for oversight of a number of remedial actions that
have been or will be conducted at the SSFL. It is the policy of DOE to perform independent
(third party) verification of remedial action activities conducted within Office of Environmental
Restoration programs. The Environmental Survey and Site Assessment Program (ESSAP) of
the Oak Ridge Institute for Science and Education (ORISE) has been designated as the
organization responsible for this task at SSFL. This report describes the results of the

verification surveys.
SITE DESCRIPTION

The SSFL is located near Chatsworth in the Simi Hills of southeastern Ventura County,
California, approximately 47 km (29 mi) northwest of downtown Los Angeles (Figure 1). The
site is comprised of a total of approximately 1090 hectares (2700 acres) and is divided into four
administrative areas (Areas I - IV) and a Buffer Zone. DOE operations are conducted in
Rockwell International-owned and DOE-owned facilities located within the 117 ha Area IV. The
ETEC portion of Area IV consists of government-owned buildings that occupy 36 ha. The Area
IV plot plan is provided in Figure 2 and indicates the locations of those areas addressed by this

report.

The OCY is located in the northeast quadrant of Area IV and is a portion of adjacent land
groupings totaling 2 ha, termed the Old Energy Systems Group (ESG) Salvage Yard,

Santa Susana Field Laboratory - October 12, 1993 3



Rocketdyne Barrel Storage Yard and the New Salvage yard (also known as T583). The OCY
occupies an area at the corner of G Street and the Old Salvage Yard Road (Figure 3). The
surface is paved with asphalt and is currently used for trailer storage.

Building T064 is in the northeast. quadrant of Area IV, north of and above G Street (Figure 4).
The Side Yard is located to the east of TO64 and includes an area of approximately 0.8 ha.

Building T028 is located in the north-central portion of Area IV. The above-grade concrete slab
is approximately 300 m? in area. The below-grade vault measures approximately

60 m? with 6 m (20 ft) ceilings. Construction consists of a concrete slab floor with concrete
walls and ceiling.

OBJECTIVE

Through document reviews and independent surveys, an independent evaluation is performed.
The purpose of the evaluation is to validate that cleanup procedures and survey methods utilized
by Rockwell/Rocketdyne were adequate. In addition, independent verification provides
assurance that the post-remediation data is sufficient, accurate, and demonstrates that remedial
actions were. accomplished in accordance with appropriate standards and guidelines, and that

authorized limits were met.
DOCUMENT REVIEW

The final decontamination and survey reports for the OCY, Building T064 Side Yard, and
Building T028 were reviewed for general thoroughness, accuracy, and completeness.>** The
procedures used and data developed for area characterization and post-remedial action
monitoring were evaluated to determine if surveys had been adequately performed, areas of
contamination were identified and remediated, and that the DCE guidelines had been met.

Saots Sussna Fickd Laborstory - October 12, 1993 4



PROCEDURES

ESSAP personnel conducted independent measurement and sampling activities at SSFL on June
9 and 10, 1992. Survey activities were performed in accordance with a site specific survey plan,
using procedures and instruments described in the ESSAP Survey Procedures Manual and
summarized in Appendices A and B.

SURVEY PROCEDURES: OCY AND T064 SIDE YARD
Referen i

A reference grid, consisting of 10 m x 10 m grid blocks, was established on outdoor areas
associated with the OCY and T064 Side Yard (Figures 5 and 6). The remaining 2 ha and 0.8
ha land areas were not gridded. Measurements and samples from ungridded surfaces were

referenced to prominent site features.
Surface Scans

Gamma surface scans were performed over the remediated portions of the OCY and T064 Side
Yard. In addition, portions of the respective 2 ha and 0.8 ha adjacent areas were also surface
scanned. Scans were performed with Nal detectors, coupled to ratemeters with audible
indicators. Locations of elevated direct radiation identified by surface scans were marked for
further investigation. '

Soil Sampli

Composite surface (0-15 cm) soil samples were collected from three 100 m? areas within the
OCY and T064 Side Yard. Two additional soil samples were collected from the T064 Side Yard
at locations of elevated direct radiation detected during surface scans. Figures 5 and 7 show soil

sampling locations.

Santa Sussca Field Laboratory - October 12, 1993 5
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1.0 INTRODUCTION

¢

" Building 028 originally housed the Shield Test and Irradiation Reactor (STIR). The
reactor was also used for neutron radiography. The reactor was removed and the facility
decontaminated in late March 1976, as reported in reference 1. A uranium oxide melting
experiment was conducted in the facility in support of a reactor safety program sponsored
by Department of Energy. Normal and depleted uranium oxide was processed and melted
under controlled conditions. Following completion of the experiment, in September 1982,
the equipment was sealed, the building closed, and routine maintenance and surveillance
performed awaiting DOE funding for D&D under the Strategic Facilities Initiative Pro-
‘gram. GFY 1988 funds were allocated and the work scope expanded to include demoli-
tion of the facility based upon its reported poor condition, references 2 and 3.

The uranium oxide melting experimental equipment was comprised of a vacuum arc
furnace, the vacuum equipment, the associated electrical power systems and a ventilation
system. A plan view of the facility is presented in Figure I-1. Room B101, the basement,
housed the experimental equipment while Room 102A, at ground level, contained normal
and depleted uranium which was surplus at the end of the experiment.

The highlights of the overall activity plan, as extracted from reference 4, are as
follows:
1. Package and ship the surplus normal and depleted uranium oxide.

2. Size reduce, package and remove the contaminated hood and lab cabinet in
room 102ZA.

3. Survey and decontaminate room 102A.
4. Isolate, seal, package and dispose of the arc furnace intact.

5. Disassemble, size reduce and package the furnace, peripherals (vacuum
pump, HEPA filter, plumbing and electrical equipment) for disposal.

6. Remove, size reduce, and package the radioactive exhaust system ducting and
plenum, filters and blowers for disposal.

7. Decontaminate and survey Room B101.
8. Survey facility for unrestricted usage.

9. Demolish the above ground structure.
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2.0 FACILITY DESCRIPTION

2.1 GENERAL

The facility is thoroughly described in reference 1 and not repeated here. The fol-
lowing discussion relates to the special experimental equipment and activities conducted
after the STIR D&D activities. Figure I-1 shows plan views of the facility and locates key
items. The ventilation system was left intact after the prior D&D work and distributed air
throughout the facility through ducting and plenums; and contains HEPA filter elements
and the air drive system.

2.2 ROOM 102A

The ground level room contained approximately 300 kg of depleted and normal
uranium oxide, declared surplus in reference 8. The fume hood and laboratory cabinet
were also located in this room. Due to the test operations, the room floor and walls re-
quired decontamination.

23 ROOM B-101

The basement room contained the arc melting furnace whose characteristics were:
5.5 ft long, 5 ft wide by 6 ft high, representing a disposal volume of 165 cubic ft3, with a
maximum gross weight of 6,000 Ib. It was a model NCCND 4157331 manufactured by
Vacuum Specialties, Inc., Somerville, Mass. It was a steel vacuum furnace containing in-
ternal induction melting capabilities and included the associated wiring and controls. The
power conditioning equipment was located adjacent to the furnace.

The room also contained the vacuum pumping equipment, associated plumbing and
controls, and approximately 22 kg of normal uranium oxide were retained within the fur-
nace and vacuum systems. -

D635-0109/s55h
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3.0 SUMMARY OF ACTIVITIES

All of the activities discussed below were performed in accordance with z;bproved,
written pi'ocedures. The procedures employed are cited in references 4, 6 and 10 and
presented in Table ITI-1. The details of the day-by-day activities, identification of crews
and other information are contained in the operational log book titled “Building T028
Decontamination—August 1988”, which is located in the Atomics International Library as
R001410. Copies of the Health and Safely Analysis Reports citing the activity levels of
pallets 1, 2, 3, and 5 prior to shipment from building T028, and electrical equipment prior

Table ITI-1. Building T028 Decontamination, Decommissioning, and
Demolition Procedures

1. 173DWP000010, Structural Surfaces Decontamination, Rev New. Revised
8/11/88 for use at T028:

2. 173DWP000019, Known and Suspect Contaminated Support Areas Decon-
tamination, Rev New. Revised 8/11/88 for use at T028.

3. NO0010P160007, Decontamination and Size Reduction of Low Level R/A
Materials, Rev New. Approved for use 8/11/88

4. 4173DWP000020, R/A Waste Handling Procedure, Rev New. Revised for
use at Building T028, and approved 8/11/88.

5. N704DWP990082, High Volume Exhaust Removal, Rev A. Revised for use
at Building T028 and approved 8/11/88.

6. NO001DWP000019, Size Reduction and Removal of Vacuum Furnace Sys-
tem, Rev New. Approved for use 8/3/88.

7. 173DWP000021, Bldg T028 Radiological Survey Procedure, Rev New, Re-
vised for use at T028 and approved 8/11/88.

8. 094QAP-00, Inspection Requirements for the Shipment of Radioactive
Materials, Rev E, Approved 8/11/88.

9. 089QPP000001, Radioactive Material Packaging and Shipping Quality As-
surance Program Plan, Rev A, Approved 8/11/88.

10. N704DWP990094, Solidification of TRU-Contaminated Oil, Rev New,
Approved 10/4/88.

11. Vacuum Furnace Packaging (procedure), Created new within reference 10.

12.  Procedures for Removing Residual Oil . . . from Exhaust System . . . from
the Vacuum System. Created new within reference 6.

D635-0109
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to wire removal are contained in Appendix A. A listing of the Government Owned prop-
erty removed frq'm building T028 is provided in Appendix B. R/A contaminated equip-
ment was packaged and disposed of as contaminated waste. Clean equipment was ex-
cessed through the procedures of property administration. All of the equipment listed was
removed from the accountability listings.

Photographs of the equiprﬁént, the facility and miscellaneous items are contained in
Appendix C. :

3.1 SURPLUS URANIUM OXIDE DISPOSAL

The surplus uranium oxide was assembled, packaged and palletized for disposal.
The total inventory removed was 278,671 gm of normal uranium oxide and 22,405 gm of
depleted uranium oxide as detailed in Appendix D. The work was performed from July
14, 1988 to August 1, 1988. This material was shipped to Hanford, Washington as R/A
waste.

3.2 EQUIPMENT DECONTAMINATION

Equipment, piping, hardware and electrical components were disconnected, disas-
sembled and packaged for disposal. The HP monitored the waste continuously as it was
" being removed and packaged for shipment to salvage if clean and to the Radioactive Ma-
terial Disposal Facility (RMDF) if contaminated. This activity encompassed both rooms
102A and B-101. This effort was performed from August 1, 1988 to August 19, 1988.

33 BUILDING SURFACES DECONTAMINATION

Room 101A concrete floor was scabbled and the walls dusted, from August 22, 1988
through August 24, 1988. Survey showed the room to be acceptable.

3.4 FILTER SYSTEM DECONTAMINATION, REMOVAL AND DISPOSAL

Removal of R/A ducting began with the attic and continued through Room 102A,
the change room and the rest room during the period from August 25, 1988 through
Angust 30, 1988. The effort was stopped while the furnace and appurtenances were
examined and work started to achieve the disposal site’s schedule target for furnace ship-
ment. It was necessary to repair and have the R/A filter system operational for the fur-
nace cleanup and removal work. Following removal of the furnace the remaining
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ventilation ducting was removed. This activity was performed over the period of October
10, 1988 through October 20, 1988.

3.5 FURNACE DECONTAMINATION, REMOVAL AND SHIPMENT

Vacuum pump flushing was completed on September 1, 1988, before a 2-week hia-
tus was called for other site work. Decontamination, monitoring, appurtenance removal
and sealing of the arc furnace was performed over the period of October 10, 1988

" through October 13, 1988 during which an oily substance was found to be leaking from
the filter box. Delay of the shipment of the furnace to RMDF until November 14, 1988
resulted from the resolution of this problem. A special procedure was prepared and im-
plemented (reference 6.). The oil was solidified with Petroset and the surfaces wiped.
During the period of October 17, 1988 through October 18, 1988, surveys were con-
ducted, the furnace placed on a pallet and its exterior cleaned. The furnace was loaded
with LSA waste and diatomaceous earth, sealed and prepared for shipment. The furnace
was shipped to Hanford, Washington for burial as R/A waste and the equipment struck
from the property accountability rolls per reference 9. ‘

3.6 MISCELLANEOUS CLEANUP

Over the period of October 31, 1988 through November 22, 1988, miscellaneous
cleanup and surveys were done. The prefilter, the HEPA filter components and the stack
was removed from the building exterior, the sump was pumped out and the furnace pow-
er transformer removed. The balance of cleanup, decontamination and disposal activities
were conducted at the RMDF and completed by December 7, 1988.

3.7 FINAL SURVEYS

The final R/A survey was conducted beginning November 14, and the radiological
status of the facility, reported in reference 11, was that all portions of the above ground
structure may be disposed of as conventional waste. Below grade portions meet the crite-
ria for release for unrestricted use, and may remain in place. A site water runoff analysis
was done on September 15, 1988, and determined that there was no detectable activity.
Appendix E is a copy of the report.

3.8 BUILDING DEMOLITION

Reference 12 is the demolition specification that was used by Taylor’s Wrecking
Company, who demolished the above ground portions of the structure, under purchase
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order number R 95NJZ89-09-6030. The work was performed over the period of April
17, 1988 through July 26, 1989.

|
|
i

3.9 DISPOSAL OF RADIOACTIVE WASTE

All radioactive waste resulting from the Building T028 D&D activities was sent to
RMDF for packaging and shipment, and ultimately sent to Hanford, Washington for land
burial. A total of 1183.7 ft> of waste was shipped; comprised of 276 ft* normal and de-
pleted uranium oxide, 195.5 ft3 for the arc furnace, 690 ft> of boxed waste, and 22.2 ft3 of
material in drums.

3.10 PERSONNEL DOSIMETRY

‘Monitoring of internal and external radiation exposure to personnel, as prescribed
in the Rocketdyne Health & Safety Manual, was conducted throughout the building T028

-D&D operations.

Film badges were worn by all persons entering the radiologically posted areas.
These badges, which contained beta-gamhia’—sensitive film packets with the appropriate
shields for radiation quality assessment, were processed quarterly by an independent lab-
oratory and provided the legally documented record of external exposure.

None of the Engineering or Radiation and Nuclear Safety personnel assigned to the
T028 decommissioning activity received any measurable exposure to ionizing radiation
during the decommissioning, -

D635-0109/sih
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4.0 COSTS

DOE was the funding source for the entire costs of decontamination, decommis-
sioning and demolition. The project was identified as SAN-1-89~1405 (reference 3) and
estimated the total cost at $241,000 to be available in GFY 1988.

4.1 FINAL ACTUALS

The actual total costs of the project were $239,970 as recorded under ETEC’s Gen-
eral Order number 95943 (reference 7). It was comprised of approximately $150,000 for
in-house labor of disassembly, decontamination, cleaning and packaging; $52,000 for
demolition of the building above ground structure by a contractor; $28,000 for off-site
burial and disposal costs of contaminated materials; and the balance (approximately
$10,000) was for miscellaneous items (crane rental, materials, etc.).

D635-0109/s5h
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DIVISION 031

ROCKWELL INTERNATIONAL - ROCKETDYNE DIVISION
FIXKED ASSEY BUILDING LISTING
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‘},,w TAG NO DESCRIPTION EXTRA YR B BLDG USE LOCATION ACQ ACCT ASSET COST NET BOOK DEP

AR, . RESCRIPTION. MF_F bPY. MO-YR.NUBR ... JYALUE PPY.
NOB769768 -AMPLIFIER PREAMPLIFIER PLUG-IN UNIT @8 4028 100 07-688 17482 .00 .00 838
NOB77255 -GENERATOR * FUNCTION 0.001HZ TO 1MHZ 89. 4028 RM102 - 08-688 17462 888.13 .00 835
NQ877637. ~GALCULATOR ELECTRONIC.PROGRAMABLE . 19...4028 LCINBIDE. .. 08-70. 17752 §39.80Q 00 838
NOBB95 13 ~MONITOR, TV : 80 4028 SANTA SU~ 08-81 17467 .00 .00 835
NOBB95 14 -CAMERA, TV 80 4028 SANTA SU 09-81 17487 .00 .00 835
NOBB9E 14 -CAMERA,TV 80 4028 SANTA SU  10-81 17487 . .00 .00 835
NDBBRS27. ~RECORPER. INK WRTG BMY- 100V {ORNGE 83....4028 .RM102 03-93. 17482 ... 828.23 .00.835
NO87 1408 -POWER SUPPLY.ELTR L SY-18-30 88 4028 RM102 03-85 17462 815.13 .00 835
BUILDING TOTAL 4028 81,277.92 8.654.54
NO118971 -COMPUTER.PCXT 88 - 4030 == C.MALWITZ 10-88 17737 3,172.53 1,065.98 844
NQ 131209 -PUMP,LAB DIFFUSION pumMp . ......58 4030 831 STORAGE®  08-88 10088 27.257.34 .. ... 27.257.34 999

, NO181885 -~FORKLIFT HYDRAULIC FORKLIFT 87 4030 023 GARA000000 07-87 17417 '35,815.20 28,920.85 023
NO325983 -CONTROL UNIT,ADPE 78 4030 068 TRAFFIC* O0f-81 17731 12.828 .47 .00 065
ND325883 -CONTROL UNIT,ADPE 78 4030 085 TRAFFIC* 05-84 17731 2,878.38 .00 085
ND327868 -TYPEWRITER,.ELEC  SELECTRIC 1% 79....4930 190 10-79 17787 . 879,80 .00 B77.
NO35487 { ~PRINTER SYS$,COMPT 79 7""8030 088 TRAFFICY T 01-80 17731 §.312.18 .00 840
NO356084 -AUTOMOBILE CHEVY-IMPALA , STATION-WAGON 79 4030 YARD 02-81 17648 3,497.27 .00 &77
NO382608 -STATION WAGON ® PASSANGER 79 4030 YARD 07-82 17848 1.348.81 .00 023
ND3827 13 -RADIOELEG . TWO-VWAY . PTB). . BATTERY W/CASE 823..4030 100 10-82 17417........2.083,97 ... .......B62.77 588
NOJ83373 ~CONTROL UNIT,DSPL USED W/DISPLAY A KEYBOARD 834030 100 01-83 17731 2,803.73 .00 065
NO383378 -TERMINAL,DISPLAY COLOR W/KEYBOARD A CONTROLLER 83 4030 100 01-83 17731 3,325.08 .00 085
ND383379 -TERMINAL,DISPLAY COLOR W/KEYBOARD A CONTROLLER 83 4030 100 01-83 17731 3.325.08 .00 065
NQ: RINTER, DOT MATRI e 83 ...493¢C i [1]] 0183 17731 ... . 85.414.14 . . .....00.085
NO INTER, DOT MATRI T 83 4030 100 01-83717731 6,414 11 00 088
NO841510 -TYPEWRITER,ELEC  TYPEWRITER,ELEC SELECTRIC II 72 4030 100 08-72 17782 681.50 12.41 525
NOB42095 -TYPEWRITER,ELEC  SELECTRIC II 73 4030 100 08-73 17752 667.80 16.19 525
NOB7848 | -REFRIGERATION UNI 18 CU FY 73 4030 INSIDE Q7-73 17412 ... 355. 10 8.45 577
NDBB80438 -CALCULATOR,ELCTRN 8 DIGET 7874030 100 02-75 10010 .00 .00 §53
NO889874 -CALCULATOR, ELCTRN 76 4030 080 248-1 02-77 17757 .00 .00 577
R0O0566874 -COPY MACH,ELECSTC 80 4030 100 o1-81 10070 .00 .00 999
Y0700303 -LAND IMPROVEMENT _TRAFFIC qugnksﬂousxna 74....4030 B-29 07-74_ 47111 1,964.00 598,34 OBY
BUILDING TOTAL 4030 ] “i18.774.72 8.530.33

.|N0327380 -BREATH APPARATUS AIR MASK 78 4032 DOORWAY  08-78 17487 583.00 .00 835
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Room 101 —After Equipment Removal and Decontamination
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