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1.0 INTRODUCTION AND BACKGROUND
1.1 FACILITY LOCATION

Building T029 is located within Rockwell International’s Santa Susana Field Laboratories
(SSFL) in the Simi Hills of southeastern Ventura County, California, adjacent to the Los Angeles
County Line and approximately 29 miles northwest of downtown Los Angeles. Location of
SSFL relative to Los Angeles and vicinities is shown in Figure 1-1. An enlarged map of neigh-
boring SSFL communities is shown in Figure 1-2. Figure 1-3 shows relevant portions of a 1967
edition of the U.S. Geological Survey’s (USGS) topographic map of the Calabasas Quadrangle
where SSFL is located, with the author’s markup of the location of Building T029. Using USGS
terminology, the current USGS location description for Building T029 is: Township T2N; Range
R17W; and Section 30, Calabasas Quadrangle.

Figure 1-4 is a plot plan of the western portion of SSFL (known as “Area IV”) where
Building T029 is located. As shown in this figure, access to T029 is by way of 10th Street, which
intersects “G” Street just southwest of building T064. An asphalt roadway (10th Street) runs
right up to the facility. A portion of the roadway is fenced in as part of the facility. Figure 1-5 is
an old photograph of T029 and the surrounding area, looking south-southwest. Figure 1-6

shows the entrance gate on 10th Street and the west wall of T029, and Figure 1-7 shows a close-
up view from the south.

1.2 BUILDING CHARACTERISTICS

Constructed in 1959, as an open bay facility, T029 is a Butler—type building with a steel
" frame and corrugated metal siding and roofing. The building is 20 ft x 40 ft with a 12—ft eave
height. It is a single room with no office, support laboratory, rest room areas, or installed air con-
* ditioners. The ceilings and walls are insulated with 1—in. thick fiberglass mat. The floors were

originally tiled with asphalt tile, the tiles were subsequently removed, and the floor is now a bare
concrete slab. : -

- 1.3 FACILITY OPERATING HISTORY

From 1959 to 1974, Building T029 was used as a facility for calibrating radiation detection
~ instruments. In 1959, and in subsequent years, it was called the Radiation Measurements Facility
and the Old Calibration Facility, respectively. The plot plan shows locations within the building
where the calibration sources were housed. Table 1 lists the calibration sources used in the facili-
ty, their source strengths and the source calibration dates. Of these, the three Ra-226, and later

- the two Cs—~137 sources were housed inside a source storage well made from a 12-in. diameter,
10 ft long, Schedule~20 galvanized pipe casing which was installed below grade. Figure 1-9
shows details of the Ra-226 source storage well. The sources were attached to nylon strings and
were guided through 1-in. diameter pyrex tube thimbles within coaxial, Schedule-40 galvanized
pipes which were evenly spaced within the casing and embedded in concrete. The three
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encapsulated Co-60 sources were housed separately in a 12-in. diameter pipe which extended 10
ft below grade and 4 ft above grade. Above grade, the pipe was enclosed with lead shielding, and
covered by a 77-in. square concrete rolling door. The PoBe and PuBe neutron sources were

housed ina 3 ft x 3 ft x 2 ft—deep pit, with a graphite neutron exposure block, shown in
Figure 1-8.

Table 1. Calibration Sources Used at T029

Source Source Strength Date*
(mCi)
(1) Ra-226 24.8 1960
(2) Ra-226 132 1960
(3) Ra-226 930 1960
(4) Co-60 Unknown
(5) PoBe Unknown
(6) PuBe Unknown
(7) Cs—~137 5310 September 1963
(8) Cs-137 5260 September 1963
*Date source strength was measured.

All of the sources were fully encapsulated, were leak—tested at least every six months in
compliance with State of California Radiation Control Regulations, and subsequently removed
from T029. The only known cause for radioactive contamination in the facility was one incident
involving the dropping of a Ra-226 capsule (described below).

Radioactivity was released from one of the Ra~226 source capsules (Source No. 1) on
March 23, 1964, when this source became detached from the nylon string and fell into the bot-
tom of the source thimble. The 13—ft fall cracked the outer plastic encapsulation surrounding the
inner capsule and released some loose Ra~226. Release of radioactivity was primarily confined
to the well and the source thimble. An April 10, 1964, report describing the incident, the subse-

. quent recovery of the source, and the decontamination of the area outside the well is found in
Ref. 5, Appendix A.

Operation of the facility continued by replacing all the Ra-226 sources with two Cs—137
sources. On November 20, 1970, the 4.6 Ci Cs-137 source dropped 10 ft to the bottom of the
well. No contamination release occurred. When all sources were removed from T029 in 1974, a
radiation survey was performed which showed that the facility was radiologically clean except
for the interior of the RA~226 storage well (Ref. 5).

All operations in Building T029 with radioactive materials had been in support of DOE’s
and its predecessor agency programs. The facility was transferred to the DOE’s Energy Technol-
ogy Engineering Center (ETEC) operating contract in September 1989.

- 10220007
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2.0 PRIOR DECONTAMINATION EFFORTS

Partial decommissioning of building T029 was accomplished in April 1974 when all radio-
-active sealed sources were removed and transferred to another facility. Subsequently, T029 was -
redesignated as a nonradioactive hazardous waste storage facility for the storage of excess alkali

metals and components containing alkali metals.

In 1985, building T029 was included in an overall survey plan for SSFL facilities (Ref. 1).

A purpose of the survey plan was to inspect the facilities for residual radioactive contamination
and recommend remedial actions.

10220007
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3.0 SUMMARY

PURPOSE. This report documents work performed to remove residual radioactive con-
-tamination in certain relatively inaccessible areas of Building T029, located in Rockwell Interna-
tional’s Santa Susana Field Laboratories (SSFL), and to demonstrate that the facility is accepta-

bly free of radioactive contamination.

- BACKGROUND. Between the late~-50’s and April 1974, several radioisotope sources
(Ra-226, Cs-137, Co-60, PoBe, and PuBe) were stored and utilized in T029 for calibration of
radiation detection instruments. In 1964, release of radioactivity from a Ra-226 sealed source
caused localized contamination of the below—grade source storage well. Outside of this inacces-
sible area, radiation surveys performed in 1974 and 1988 showed that radiation levels in T029
correspond to normal background levels at SSFL. All sources had been removed by 1974, and
the facility is now being used to store reactive metals (sodium and NaK) prior to disposal.

WORK PERFORMED. To further reduce contamination to levels that are as low as rea-
sonably achievable, the Ra-226 source storage well was excavated along with the Ra~226 source
holder and both were disposed of as low—level radioactive waste. At the same time, the housing
used for the Co—60 source was also demolished and the resulting uncontaminated debris was dis-
posed of as nonradioactive waste. In addition, the exhaust system outside the building was re-
moved, surveyed and determined to be clean for reuse. Soil samples collected during these op-
erations were analyzed for radioactivity and showed no activity above background. The exca-
vated area was then refilled.

STATUS. Building T029 currently stores nonradioactive hazardous materials (principally
metallic sodium and NaK) prior to their planned disposal.

CONCLUSION. Based on results of the comprehensive 1988 radiation survey and the
subsequent work described here, radiation and contamination levels in Building T029 meet ac-
ceptable limits and hence the facility may be released for unrestricted use. -

1022-0007
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4.0 PROJECT ACTIVITIES/RESULTS

Based on the recommendation of the 1988 radiation survey, the Ra-226 source storage
well was excavated and removed from Building T029. In addition, the structure that formerly
stored the Co—60 sealed sources, and the building exhaust system located outside of T029 were
also removed. Soil samples were collected and analyzed. The excavated areas were then refilled.
These activities are described in this section.

4.1 PROCEDURE

Excavation and removal of the Ra-226 source storage well and other activities in T029
were performed under a documented procedure (Ref. 3). As specified in the procedure, a Con-
trolled Work Permit was issued for monitoring and controlling radioactivity in the work area and
exposures to personnel. Routine contamination surveys were performed to determine contamina-
tion levels and for segregation of contaminated material for subsequent disposal.

4.2 Ra-226 SOURCE STORAGE WELL REMOVAL

Following temporary removal of the material stored inside the building, a rectangular area
of the floor surrounding the Ra—226 source storage well was excavated (see Figure 4-1) using
concrete saws and jack-hammers. A back-hoe was used to dredge the soil from the cut-up area.
A vacuum cleaner was then used to remove soil in the immediate vicinity of the 12—in.—diameter
casing. Removal of the soil in this manner loosened the casing from the soil, with its inner con-
tents of contaminated source thimble tubes (shown previously in Figure 1-9) still intact. A sling
was attached to the casing and a fork-lift was used to move it to the floor where it was covered

- with plastic bags, tagged as radioactive material and transported to the Radioactive Material Dis--

posal Facility (RMDF) at the SSFL. Figure 4-2 shows a photograph of the casing upon its arrival

- at the RMDE. A photograph of the excavated area of the well after removing the casing is shown

in Figure 4-3. The Co-60 source cell and the pit where the PuBe and PoBe sources were former-
ly located are seen to the right and left side of the excavation respectively. -

- 43 REMOVAL OF OTHER ITEMS

The Co-60 source cell was demolished, and its storage well was excavated partially to a
depth of approximately 2 ft below grade in the same manner as the Ra~226 source storage well.
Although, as noted previously, there was no contamination present in this location, the Co—60
structure was eliminated to an extent that provides an obstruction-free floor-space for future
storage of nonradioactive materials. Routine smear surveys were performed at this location and
the pit area to assure absence of contamination. Figures 4-4 and 4-5 show photographs taken
during demolition of the Co-60 source cell and its storage well. The facility’s exhaust blower
was also removed.

1022-0047
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4.4 DISPOSITION OF REMOVED ITEMS

4.4.1 Ra-226 Source Storage Well

Routine smear surveys were performed on the surfaces of the thimbles. Swabs were taken
from within the interiors of the thimble tubes after the casing was excavated. Results of the
smear survey showed normal backgroﬁnd activity, while the swabs showed, as expected, alpha-
contaminated interiors. Therefore, it was determined that the source storage well must be dis-
posed of as low-level radioactive waste. Accordingly, to facilitate its packaging, the casing was
cut longitudinally into two pieces and the concrete embedment was separated from the casing
and the three inner tubes. Figure 4-6 shows a photograph of the disassembled casing. All of the

components shown were then packaged for disposal as low—level radioactive waste at an antho-
rized site.

4.4.2 Other Items

Routine smear survey data on the Co-60 source well components such as the concrete, and
the removed and retained portions of the source well showed no activity above background and

hence these items were disposed of as normal industrial waste; the lead shielding surrounding the
source well was sold as scrap.

Routine smear survey of the exhaust blowers also showed no activity above background.
These items were deemed reusable and hence were sent for refurbishment.

The survey data for all of the above items are maintained in the facility decommissioning
file (Ref. 5, Appendix B).

4.5 SOIL ANALYSES
4.5.1 Soil Samples for Analysis

Soil samples were collected to determine if any Ra~226 (or Cs—137) isotopes had migrated
. from the source storage well casing into the adjacent soil and the extent of any such contamina-

- tion. Four samples were collected in masses ranging from 227 g to 948 g for spectrometric anal-
. yses. The samples were collected from dirt adhering to the excavated source well casing (sample
No. 1 and No. 3), the excavated pit (sample No. 2) and the excavated dirt pile (sample No. 4). As
shown in Figure 4-7, sample No. 1 was from the side of the source well casing, while samples
No. 2 and No. 3 were from its bottom. Sample No. 4, not shown in Figure 4-6, was a random
sample taken from the excavated dirt pile.

Soil samples in the mass range of about 500 to 900 g are required for gamma spectrometric
analysis using the standard Marinelli beaker (see Section 4.5.2 below) and three of the four sam-
ples had this desirable mass. However, one sample (sample No. 2 soil adhering to the bottom of
the casing) weighed only 227 g which corresponded to all the dirt that was adhering to this area.

10220007
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Sample No. 2 was nevertheless analyzed along with the other samples, and results are presented
in Section 4.5.3.

4.5.2 Analysis Procedure

Gamma spectrometry of the soil samples was performed with a Canberra Industries, Inc.
Series 80 Multichannel Analyzer (MCA). The MCA is coupled to a planar high purity germa-
nium (HPGe) radiation detector having about a 10% relative sensitivity (relative to the sensitiv-
ity of 3 in. x 3 in. Nal detector for cesium~137 gamma radiation), and a photopeak resolution
capability of about 2.5 keV for the higher energy line of cobalt-60. The instrument was cali-
brated for gamma energy and for radionuclide quantification with a Marinelli Beaker Standard
Source (MBSS) as specified in the Standard, ANSVIEEE Std 680-1978, “IEEE Standard Tech-
niques for Determination of Germanium Semiconductor Gamma-Ray Efficiency Using a Stan-
dard Marinelli (re-entrant) Beaker Geometry.”

The soil samples collected were dried in an oven and large chunks of rock were removed.

A Marinelli beaker (450-ml volume) was then filled with the soil sample, weighed and counted
for 30 min.

The MCA is programmable; for any unknown sample, it will calculate the activity in pCi
of any isotope it identifies corresponding to the associated library. Typically, the instrument is
used to measure U-238, U-235, Th-232, and their daughter products, K-40, Cs~137, Co-60,
and Eu-152. Ra-226.(U-238 daughter) activity as well as the activities of its daughters (e.g.,
Pb-214 and Bi-214) are also measured. The MCA—calculated Ra-226 activity (and its daugh-
ters) includes the Ra-226 daughter from naturally occurring U-238 and any postulated Ra-226
that may have migrated from the source well.

A correction to the MCA—calculated activity is required because of the peak overlap at
185-186 keV from Ra-226 and U-235. Assuming that Ra-226 is in equilibrium with U-238 and
that U-235 is 0.7% by weight of —238, it can be shown that the true Ra-226 activity is equal to
the MCA~calculated activity multiplied by 0.5525. The stated assumption and the correction fac-
- tor are valid because no enriched uranium was ever used at the facility.

Results from analysis of the soil samples in the above manner are presented in the next
section. A statistical treatment of the type provided in the 1988 survey was not performed be-
cause of the narrow scope of this effort (namely removal of a relatively small contaminated item
from an inaccessible area) and because of the limited number of samples.

4.5.3 Results and Discussion

MCA-calculated activities of selected radionuclides obtained from the gamma spectrome-
try of the soil samples are presented in Table 2 (Table 5 of Ref. 5). All values reported are con-
centrations in units of picocuries per gram (pCi/g). Concentration of Ra-~226 and Cs—137 are re-
ported because these are the suspect isotopes that could have migrated from the sources housed

1022-0007



<
By
a\
N
(=]
S
Z

o

o™~
O
2y
&8

=

O
&
~
o0
N
S
)
5
2
8
o

97Z~v¥ o s1onpoxd 1oySne( .
poINSEOW JON AN
poldIdpION AN

vodas iyl Jo (xxd0U soeuns | (3OQ) wuny
-100}) 7 2]qeL W0} UoLIAILD — — — — Sl — mopPq o i< | 2oupdoddy
(6 '32¥)
*2U] ‘SIUBIASUOY) $92INOS
-93 J9lempunoln) 105 (pue]
-yory) Auedwoy 8unsal, 's'n (sojdures sa1y3 o5e1oAe
£q pazAjeuy ‘uosiredwod Jo] AN ¥8°0 T AN 780 30 o8esaar) [10s 4SS
punoidyoeg
UONBABIX
BaJe pojeABOXa Ul JIOg ov'o LT0 9'tl aN aN 8v6 jo wonog [4
lapuieway
uIp Aseutpio se jo pasodsiq | Op'0 820 1'eT anN aN 076 UIp paleABIXH 12
sIsA[eus J0J Suised
paaoway "Juised 0} Yoms {108 091 69'1 L'S¢ aN I'y LTe 3o wonog €
2)SBM JAIISBOIPRE S8 JO
pasodsi Fuises 0 yon3s 0§ 9¢'0 £€°0 (A4 aN h 8€6 Juised jo opis I
pasodsiq
sPIT-1d | «PITAd| Ob= | LET-SD | 9CT-®¥Y (3 uoyEs07] “ON
L ea® WBRM adwieg 10 ajduie
(8/1Hd) uonexnuaduo)) Ljanoeoipey sjduieg I S 1os I S

sisd[euy ajdweg 10§ Jo NS °Z 9[qBL

26



No.:. 029-AR-0001
Page: 27
Date: 3/28/96

in the Ra-226 source storage well to the adjoining soil. Data on K~40 (naturally—occurring) and
the two Ra-226 daughters, Pb-214, and Bi-214 are also shown; of these, the K—40 and Pb-214
data can also be compared with recently obtained background data for surface soils in SSFL

(Ref. 4). In addition, background for Ra-226 activity reported in Ref. 4 is also included for
comparison.

Referring to Table 2, no detectable activity is observed in regard to the suspect isotopes
Ra-226 and Cs-137 for samples 1, 3, and 4. Also, for these samples, the values for K—40 are in a

narrow range and are nearly the same as the background value elsewhere in SSFL for this natu-
rally—occurring radionuclide.

The values for the Ra-226 daughters Pb—214 and Bi-214, are also in a narrow range for
these three samples. However, the Pb—214 concentrations are a factor of about three lower than
SSFL background data. Duplicate MCA analyses of the same samples confirm these values. The
background value for Bi—214 is not available for a similar comparison, but its activity, as a
daughter of Pb-214, should be equal to that of Pb—214. The presence of below detectable con-
centrations of the parent Ra-226 could be the reason for the relatively low concentrations of
these two daughters. It is conceivable that a material with lower activity of Ra-226 (from
U-238, its parent) than normal soil (e.g., construction sand) was mixed with the soil during
installation of the source storage well resulting in Ra-226 concentrations which are lower than
the background for SSFL. The results, nevertheless, show no contribution to the activities of
Ra-226, its daughters, or Cs—137, that could have migrated from the source storage well.

The data shown in Table 2 with respect to sample No. 3 warrant some discussion. This
sample shows a value of 4.1 pCi/g of Ra-226. Data from this sample for the other radionuclides
are also not consistent with corresponding data for the other samples or with respect to the back-
_ ground data. This sample is of a lower mass value than that required for performing MCA analy-
sis, and spurious data of this nature have been found in soil samples of low mass analyzed in oth-
er facility decontamination projects. However, for the present purpose, even if this value of 4.1
pCi/g is considered valid, it is still well below the 15 pCi/g DOE limit for Ra-226 for release of
. the facility “without radiological restrictions” (Ref. 2). The 15 pCi/g limit is also the remedial
- action standard used by regulatory agencies (for example, the U.S. Environmental Protection
. Agency and the Nuclear Regulatory Commission) for release with respect to “unrestricted use.”

As shown in Figure 4-7, samples 2 and 3 were taken from locations that are immediately
adjacent to each other. Thus, barring a highly localized spot (location of sample No. 3) to which
the Ra-226 migrated, it would be reasonable to assume that Ra-226 activities would be the same
for the two samples. If the migration of the Ra—-226 was indeed localized, then it was contained
in the 227 g of soil already removed from the facility, and hence, is of no future consequence.
Given the consistency of the data from sample No. 2 with respect to samples No. 1 and No. 4,
however, it is appropriate to conclude that the Ra-226 data for sample No. 3 is spurious, and that
there is no actual Ra-226 in that location.
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Figure 4-7. Schematic of Ra-22b Source Storage Well Showing
Locations from where Soil Samples were taken for Analysis
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4.6 FACILITY STATUS

Upon removal of the source storage wells and other equipment, the excavated area was re-
filled and re-surfaced. Figure 4-8 shows a photograph of the interior of the facility after comple-
tion of these restorations. Nonradioactive materials (principally metallic sodium in 55-gallon
drums), which had been stored in the building and were temporarily stored outside during the
removal operations, were returned to the reinstalled racks shown in the photograph. Building
T029 continues as a nonradioactive hazardous materials storage facility.
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5.0 WASTE VOLUME GENERATED AND DISPOSAL

The volume of contaminated waste from the three source storage locations was approxi-
mately 40 ft3. An additional 60 i3 of contaminated waste was generated from areas adjacent to
the storage locations and soil and asphalt.

The housing used for the Co—60 source was disposed of as nonradioactive waste. In addi-
tion, the exhaust system outside the building was removed, surveyed, and determined to be clean
for reuse. Soil samples collected during these operations were analyzed for radioactivity and
showed no activity above background. The excavated area was then refilled.
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6.0 PERSONNEL RADIATION EXPOSURE

No personnel radiation exposure was anticipated or encountered from the D&D activities
for Building T029.



No.: 029-AR-0001
Page: 33
Date: 3/28/96

7.0 PROJECT COST EVALUATION

7.1 COST ESTIMATES

The removal of approximately 100 ft3 of concrete, metal, and subsoil required the follow-
ing man-hours for the decommissioning efforts of Bldg. T029.

Labor Expected No. Total Man-Hours in
Classification EP Needed Man-Hours | Radiation Field
Dept. 635-123 3 360 360
Technician
Eng. & Supv. 1 120 60
Dept. 641 1 120 60
R&NS Technician

The decommissioning costs were funded by Rockwell International and complete records
are unavailable.
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