Db “u38 1 San 2.0D

@i@ébﬂmkwaﬂ international

Rockeidyns Divlston

SUPPORTING DOCUMENT

GO NO. S/A NO. PAGE 1 OF TOTAL PAGES REV LTR/CHG NO. | NUMBER

SEE SUMMARY OF CHG
96110 56 56 New N704SRR990029
PROGRAM TITLE

Building T029 Decontamination

DOCUMENT TITLE

Final Decontamination and Radiological Survey of Building T029

DOCUMENT TYPE

IR&D PROGRAM? YES [T no K]
IF YES. ENTER TPA NO.

KEY NOUNS
Safety Review Report Decontamination, unrestricted release
ORIGINAL ISSUE DATE REL.’?&TE APPROVALS ’ DATE
é» 2 %@Q/ H. Farrar IV A w19 hage
DEPT MAIL ADDR
WW".JO R. J. Tuttle "/’U-/a.o
“EfH[1° 635 NAO2

P. D. Rutherford %Q/&c%-d .
&/e1/%0

DISTRIBUTION

% o
*Baumeister, E. B. HB15
*Farrar IV, H. NAO02
*Fujikawa, N. (2) JA16
*Gibbs, D. C. HB13
*Klein, A. T020
*Lafflam, S. R. A JA16
*McCurnin, W. R. T020
*Oldenkamp, R. D. T006
*Oliver, B. M. NAO02
*Rutherford, P. D.’ HB07
*Rozas, C. J. CBO01
*Schrag, F. C. T020
*Subbaraman, G. (2) NAO02
*Tuttle, R. J. T100
*D&D Files ) T100
*R&NS Library. T10)

ETEC DISPOSITION

ABSTRACT

A report on a comprehensive radiological survey of Building
T029, performed in 1988, concluded that no residual radio-
active contamination existed on the T029 floor or surround-
ing area, but recommended decontamination of a contami-
nated, below-floor-level Ra-226 source well. Accordingly,
the source well and other equipment were removed from
the facility and follow-up surveys were performed. Results
of the two surveys show that all inspection tests were satis-
factorily passed and that Building T029 is acceptably free of
radioactive contamination.

The surveys demonstrate that the facility meets the require-
ments of “U.S. Department of Energy Guidelines for Resid-
val Radioactivity at Formerly Utilized Sites Remedial Action
Program and Remote Surplus Facilities Management Pro-
gram Sites (February 1985),” and is acceptable for release
without radiological restrictions.

Q1R E DAT .
o. 909 Q870
> & *
AR 2wl ot S Zl «n
83| <ol E|EE|8Z| 2 [ 23] & =g
Claonl ol a=] 2wl =l & - cw
[!:z Il wsl S O35y =& w o -
Bl 2zl 25| =E| &2 ze| og| el v
S21 g2 28| 23l 28] 55| 85 88| &&
1EEIESiga| 28| gl 28| o8| g8
<G| <zl el oyl e gC| eZ| <&
ﬁ'\ﬁl-nnﬂkllah >< >(

% COMPLETE DOCUMENT

NO ASTERISK, TITLE PAGE/SUMMARY
OF CHANGE PAGE ONLY

RESERVED FOR PROPRIETARY/LEGAL NOTICES

THIS REPORY MAY MOT B PUBLISHED WITHOUT YKE
APPROVAL OF THE DOE OFFICE OF PATENT COWRMSEL

FILE CO

This report was prepared as an account of work sponsored by en a y of the
U.5. Governsenl. Keither the U.5. Goverment mor any agency thereof, mor sny ef
their amployees, mnor any of their contractors, swvbcontractors, or their
o-_plorﬂ, makes any warranly, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
Anformatlon, ratug, prwutl.mns disclosed, or represents that ity
use would mot \afringe privately rights. Reference herein to any specific
cowmrcial product, process, or service by trade name, trademark, massfacterer,
or otherwice, does not necessarily constitute or lsply its endorsement,
recosmendation, or favoring by the U.S. Covermment or any agency thereof. T
views and opinlons of authors expressed herein do mot oagcessarily state or
reflect those of the U 3. Governsent or sny agency thersof, ¥1,0-2

DISCLAIMER

FORAM 72U OBV 1904




N704SRR99002§

Pape 2
CONTENTS
SUMM ARY 4
I INTRODUCTION ...ttt et e, 5
2 BACKGROUND ...\ttt et e 6 !
2.1 FACILITY LOCATION ...ttt i e 6
2.2 BUILDING CHARACTERISTICS ....oiuiniiiiieiiiaaann 6
2.3 FACILITY OPERATING HISTORY .......ooiuiiieinneinnenn. .. 6
2.4 DECOMMISSIONING OPERATIONS AND RADIATION SURVEYS .. 17
3 SUMMARY OF 1988 RADIATION SURVEY .......ccovueiniinnaannn. ... 19
3.1 OVERVIEW ..ttt et et 19
32 SCOPEOFSURVEY ...uutuinttatniaenitaaaaeaannnn, 19
33 SURVEYMETHOD .....uiuitiiii i ie i 19
3.3.1 Criteria and Their Implementation .................co.couo..... 19
332 Survey Procedures ........eeveernrenniianiieeiineaans, 21
333 Data Analyses . .....vnnitt it e 23
3.4 RESULTS .. et e e 24
3.5 DISCUSSION ..ttt e e 24
3.6 CONCLUSIONS ...ttt et e e e 27
3.7 RECOMMENDATION . ...ttt 29 «
3.8 IMPLEMENTATION OF THE RECOMMENDATION ................ 29 5
4 WORK PERFORMED .......... I 30 i
4.1 PROCEDURE .. ..ottt e 30
4.2 Ra-226 SOURCE STORAGE WELLREMOVAL .................... 30
43 REMOVALOFOTHERITEMS .. ..0vuiiiiiii i 30
4.4 DISPOSITION OFREMOVEDITEMS .............couun... SR 34
4.4.1 Ra-226 Source Storage Well ....................coiviuinn.. 34
442 OtherItemMS . ...uttinitittiiii i et 34
4.5 SOIL ANALYSES ...\ttt ettt 38
4.5.1 Soil Samples for Analysis ...... J 38
4.52 Analysis Procedure . .......ooitetiiiiii e 38
4.5.3 Results and DISCUSSION « « v v v v vt ee et ie e e eeeeeaaennns. 40
- 46 FACILITY STATUS . .ottt e e e et e e 43
S CONCLUSIONS . .ttt i et e e e 45
6 REFERENCES ...ttt e 46
APPENDIX A - COPY OF INTERNALLETTER ..........covveveinnnnnnn. .. 47

APPENDIX B - CONTENTS OF BUILDING T029 DECOMMISSIONING FILE . 55



15

16

17

18

19

20

N704SRR990029

Page 3
TABLES

Calibration Sources Used at TO29 .. ..vvuttneeneeenneeeaee

Maximum Acceptable Contamination and Gamma Exposure Rate Limits
(1988 Survey) ..ottt

Ambient Gamma Exposure Rates in Building T029 .......................

Ambient Gamma Radiation at SSFL. Compared to T029 Measurements
Results of Soil Sample Analysis

......

---------------------------------------

............................................

USGS Topographic Map of Portions of Calabasas Quadrangle;
Bottom Left Area Corresponds t0 SSFL ... .vuvnvnenenean ...

SSFL Layout, Showing the Location of Building T029
Photograph of T029 Looking South Southwest ... .......coovuvnenenn.....
Entrance Gate to Building T029, From the West
Building T029 View From the South (close-up) ...........covvuunnon... ..
Plot Plan of the Radiation Measurements Facility, Building T029
Ra-226 Source Storage Well Detail . .........coovinineeennannnn. ...
Building T029 Sampling Lot Plan (1988 Survey) ..............coueeunon...
Ambient Gamma Radiation at Building T029 and Surrounding Areas ........
Ambient Gamma Radiation at Building T029 (Corrected for Background) . ...
Ra-226 Source Well Floor Area (Shaded) Marked Up for Excavation .

Photograph of Ra-226 Source Storage Well Upon Transfer to RMDF
from T029 (front-most from fence) .........o.vuveeeeren e,

Photograph of Excavated Area of Ra-226 Source Storage Well in T029;
Square Pit on Far Left at Floor Level is Former Location of PuBe,
PoBe Sources. Former Co-60 Source Cell Block is to the Far Right

Co-60 Source Cell After Demolition of Surrounding Concrete .............

Photograph of Co-60 Source Cell Area in T029 After Partial Removal
of Source Cell ... ...ttt

Photograph of Disassembled Ra~226 Source Well Casing in Preparation
for Disposal

--------------------
-------------------------

...........

-------------------------------------------------------

Schematic of Ra~22b Source Storage Well Showing Locations from where
Soil Samples were taken for AnalySiS . ... ovvvenen e e

Interior of Building T029 Following Restoration

-------------------------



N704SRR990029
Page 4

SUMMARY

PURPOSE. This report documents work performed to remove residual radioactive
contamination in certain relatively inaccessible areas of Building T029, located in Rock-
well International’s Santa Susana Field Laboratories (SSFL), and to demonstrate that the
facility is acceptably free of radioactive contamination.

1w
o
o
i

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 inaccessible 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 reac-
tive metals (sodium and NaK) prior to disposal.

WORK PERFORMED. To further reduce contamination to levels that are as low as
reasonably 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 disposed of as nonradioactive waste. In addition, 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.

STATUS. Building T029 currently stores nonradioactive hazardous materials (princi-
pally 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

do not exceed acceptable limits and hence the facility may be released for unrestricted
use.
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1. INTRODUCTION

Decontamination and decommissioning (D&D) of a number of formerly used radio-
active material facilities is underway at Rockwell International’s Santa Susana Field Lab-
oratories (SSFL). During D&D of these facilities, efforts are taken to eliminate or reduce
residual radioactive contamination to levels that are as low as reasonably achievable
(ALARA). Upon completion of D&D, radiological surveys are performed to demonstrate
that no residual radioactivity exceeds applicable limits.

This report documents the radiological D&D of Building T029 at SSFL in 1989 and
supplements data obtained from a comprehensive radiation survey of this facility per-
formed in 1988. Together, the 1988 survey data, and information and data presented in
this report, demonstrate the current radiological cleanliness of this facility and its status
for unrestricted release.

This report is organized as follows: A background discussion of the facility, includ-
ing its location and operational history, is provided in Section 2. A detailed summary of
the formal radiation survey performed in 1988 is provided in Section 3. The D&D efforts
and the follow-up radiation survey data are described in Section 4. Conclusions are pres-
ented in Section 5. A list of items of record obtained during the D&D and the surveys,
which are archived at Rockwell, are appended to this report.
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2. BACKGROUND

2.1 FACILITY LOCATION

Building T029 is located within Rockwell International’s Santa Susana Field Labo-
ratories (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. An
enlarged map of neighboring SSFL communities is shown in Figure 2. Figure 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 descrip-

tion for Building T029 is: Township T2N; Range R17W; and, Section 30, Calabasas Quad-
rangle.

Figure 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 concrete roadway
(10th Street) runs right up to the facility. A portion of the roadway is fenced in as part of
the facility. Figure 5 is an old photograph of T029 and the surrounding area, looking
south-southwest. Figure 6 shows the entrance gate on 10th Street and the west wall of
T029, and Figure 7 shows a close~up view from the south.

2.2 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 conditioners. The ceilings and walls are insulated with 1-in. thick fiber-
glass mat. The floors were originally tiled with asphalt tile. The floor is now a bare con-
crete slab. Ventilation is provided by an exhaust blower, with the facility air exhausting
through two HEPA filters. Figure 8 is a plot plan of T029.

23 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 Mea-
surements Facility and the Old Calibration Facility, respectively. The plot plan shows
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Entrance Gate to Building T029, From the West

Figure 6.
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locations within the building where the calibration sources were housed. Table 1 lists the
calibration sources used in the facility, their source strengths and the measurement dates
of their strengths. Of these, the three Ra-226, and subsequently the 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 9 shows
details of the Ra~226 source storage well. The sources were attached to nylon strings
and were guided through three 1-in. diameter pyrex tube thimbles within coaxial,
*Schedule-40 galvaniied pipes which were embedded evenly within the casing, with con-
crete as embedment. The enéapsulated 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 in a 3 ft x 3 ft x 2 ft-deep
pit, with a graphite neutron exposure block, shown in Figure 8.

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 subse-
quently removed from T029. Thus, apart from one incident involving the dropping of a

‘Ra-226 capsule (described below), there is no known cause for radioactive contamination
in the facility.

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 bottom of the source thimble. The 13-ft fall cracked the outer plastic encapsulation

Table 1. Calibration Sources Used at T029

Source Source Strength (mCi) Date*
(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 D635-0087
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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 de-
scribing the incident, the subsequent recovery of the source, and the decontamination of
the area outside the well is attached as Appendix A to this report.

Operation of the facility continued by replacing all the Ra-226 sources with two
Cs-137 sources. Although two other operational incidents were experienced (the first in-
volving dropping another Ra-226 source into the well in 1961, and the second involving
dropping one of the Cs-137 sources into the well in 1970), neither of these incidents
caused release of radioactivity, and hence were of no radiological consequence.

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

2.4 DECOMMISSIONING OPERATIONS AND RADIATION SURVEYS

Partial decommissioning of T029 was accomplished in April 1974 when all radioac-
tive 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 is to inspect the facilities for residual radioactive
contamination and recommend remedial actions.

In accordance with the plan described in Ref. 1, the interior of building T029, its
surrounding areas, and the entrance roadway were surveyed in 1988 for gamma-emitting
contamination. The Ra-226 source storage well was also surveyed for alpha contamina-
tion, with the source thimble in a raised position. The survey methods, results, and analy-
ses are described in Ref. 2. A summary of this 1988 survey follows in Section 3.

The 1988 survey (Ref. 2) concluded that no residual contamination existed on the
T029 floor surface or the surrounding area. The survey report also concluded that some
alpha contamination existed on the source thimble and recommended further investiga-
tion, decontamination, and disposition of the well.

Accordingly, in the present effort, the source storage well was excavated and other
equipment was removed using controlled procedures. The Ra-226 source storage well
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was disposed of as low-level radioactive waste. Follow-up smear surveys and soil activity
measurements in the affected areas showed no residual radioactivity. The affected areas

were then refilled and the floor was resurfaced. The remainder of this report, commenc-

ing in Section 4, provides details of this effort.
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3. SUMMARY OF 1988 RADIATION SURVEY

3.1 OVERVIEW

Upon decontamination and decommissioning (D&D) of its radioactive constituents,
releasing a facility for other unrestricted uses requires a radiation survey to demonstrate
that the applicable regulatory limits for such a release are met. The survey is performed
in accordance with an established plan, and a statistical interpretation of the data is per-
formed to demonstrate that the numerical regulatory release criteria have been met. To-
gether, the 1988 radiation survey of Building T029 (Ref. 2) and the follow-up work re-
ported in this document fulfill the requirements for such a survey. For the sake of com-

pleteness, and for ease of future reference, a summary of the 1988 survey is provided in
this section.

3.2 SCOPE OF SURVEY

The interior of Building T029, the surrounding area, and entrance roadway were
surveyed for gamma-emitting contamination. The Ra-226 source well was surveyed for
alpha contamination by raising the source thimble from the bottom of the well. An area
south of T029 which was used in the early 1960s for storing barrels was also surveyed for
indications of residual radioactive material. For purposes of comparison, natural back-
ground radiation data were also taken at about the same time at the three following
SSFL locations where no radioactive materials were ever used, handled, or stored: Build-
ing 309 area, Well No. 13 Road (Dirt), and Incinerator Road (Dirt).

3.3 SURVEY METHOD
3.3.1 Criteria and Their Implementation

Acceptable contamination limits and gamma exposure rates for unrestricted use of a
decommissioned facility are prescribed in Department of Energy (DOE) guidelines (Ref.
3), the Nuclear Regulatory Commission’s (NRC) Regulatory Guide 1.86, NRC license
SNM-2I, and other references. Table 2 shows the composite of conservative limits derived
from these references and adopted by Rocketdyne. Of these, the ambient gamma expo-
sure rate criterion (5 pR/h above background) was first applied at SSFL during the de-
commissioning of the NRC-licensed L-85 reactor. Three specific “action levels” were
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Table 2. Maximum Acceptable Contamination and Gamma
Exposure Rate Limits (1988 Survey)

Parameter

Limit, in Unit Specified

Reference

Total surface contamination
(averaged over 1 m?)

Maximum surface contamination
(in 1 m?)

Removable surface contamination
(averaged over 100 cm?)

Gamma exposure rate®*
(at 1 m from surface)

Soil activity concentration**

a) Alpha: 100 dpm/100 cm?
b) Beta: 5,000 dpm/100 cm?

a) Alpha: 300 dpm/100 cm?
b) Beta: 15,000 dpm/100 cm?

a) Alpha: 20 dpm/100 cm?
b) Beta: 1,000 dpm/100 cm?

5 pR/h above background

a) Alpha: 21 pCi/g
(for depth <15 cm
below surface)

b) Alpha: 31 pCi/g
(for depth > 15 cm
below surface)

c) Beta: 100 pCi/g

3

Although DOE Guide (Ref. 3) recommends a value of 20 pR/h above background
for gamma exposure rate, the NRC Dismantling Order for the 1.-85 reactor de-
commissioning (Ref. 4) required 5 puR/h above background. For conservatism, 5
1R/h above background is used at Rocketdyne to compare survey results.

Alpha activity concentration limits for Ra~-226 are 5 pCi/g (Ref. 3) plus that contri-
bution from naturally occurring radioactivity (about 16 pCi/g from Ref. 5, p. 93)
averaged over the first 15 cm of soil below the surface. At a depth greater than 15
cm below the surface, 15 pCi/g averaged over 15-cm-thick layers of soil plus
“background” is the limit. The total beta activity concentration limit is 100 pCi/g
(Ref. 6), including background which is about 24 pCi/g.

D635-0087




N704SRR9350029
Page 21

established and initiated if the surveyor detected radiation according to the following
criteria:

1. Characterization Level — That level of exposure rate which is below 50% of
the maximum acceptable limit. This level is typical of natural background lev-
els, or slightly above, and requires no further action.

2. Reinspection Level - That level of exposure rate which is above 50% of the
maximum acceptable limit. A further survey of the area and additional sam-
ples are required in this case.

3. Tnvestication Level - That level of exposure rate which exceeds 90% of the
maximum acceptable limit. Specific investigation of the occurrence is required
in this case.

Results of the Building T029 survey showed no exposure rates requiring reinspec-
tion or investigation (see Section 3.4). Thus, none of the additional criteria listed in Table
2 (e.g., surface soil activity or alpha and beta contamination measurements of the general
area) warrant further consideration.

3.3.2 Survey Procedures

For purposes of the T029 radiation survey, the building and surrounding area were
treated as a single sample lot for characterization and data interpretation. Figure 10
shows the survey sampling lot plan, made of 6-m by 6-m grids superimposed on the
building plot. As shown, points within the grids (marked with “.” ), corresponding to the
interior areas of T029, the roadway (10th street), and the fenceline (marked with “X”)
were surveyed for gamma exposure rates. In all, a total of 40 gamma exposure rate mea-
surements were made. Direct alpha contamination measurements were made for “indica-
tion only” on an as needed basis, such as the case of the raised source thimble.

Measurements of gamrna exposure rates were obtained from a 1in. by 1 in. Nal
scintillation crystal coupled to a Ludlum Model 2220-ESG portable scaler. The scaler
was mounted on a tripod so that the sensitive Nal crystal was 1 m above the ground. The
detector is equally sensitive in all directions (i.e., 4m geometry), and can detect variations
in exposure rates down to 0.5 pR/h, on the basis of counts obtained during 1 minute. The
count rate (cpm) obtained from the Nal crystal is readily converted to exposure rate (uR/
h) by means of an efficiency factor for the device. The detector is calibrated quarterly us-
ing Cs-137 as the calibration source, in the mR/h range and cross-calibrated against a
Reuter Stokes High-Pressure Ion Chamber in the pR/h range. Count rates were con-
verted to exposure rates using the relationship that 215 cpm = 1 pR/h at background
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exposure rates. The instrument response was also checked three times daily using a
Ra-226 calibration source.

Direct alpha contamination measurements were made using a Ludium Model 43-5
alpha probe connected to a Ludlum Model 12 countratemeter.

33.3 Data Analyses

A statistical prbcedure is required to interpret the applicability of the exposure rate
data collected at the 40 selected random locations to the entire facility. A statistical meth-
od known as “sampling inspection by variables” was used to analyze data from the Build-
ing T029 radiation survey (Ref. 2). The method has been widely applied in industry and
the military, and is essential where destructive tests must be performed (e.g., in quality
control) or where the lot size is impracticably large.

In sampling inspections by variables, the number of data points on which measure-
ments are obtained is first chosen to be large so that the distribution of the data is nor-
mal (i.e., gaussian). The mean of the distribution, ¥, and its standard deviation, s, are
then related to a “test statistic,” TS, as follows:

TS = X + ks.

TS and X are then compared with the applicable limit (5 pR/h above background, in this
case), to determine acceptance or other plans of actions, including rejection of the area.
The value of k is determined from the sample size and two other statistical sampling coef-
ficients which are related to a consumer’s risk of accepting a lot, given that a fraction of
the lot has rejectable items in it. These sampling coefficients, and use of the resulting cal-
culated value of TS for comparison against the applicable limit and establishing action
plans are further discussed in Ref. 2. It suffices to say here that the values chosen for the
coefficients correspond to assuring, with 90% confidence, that 90% of the facility has re-
sidual contamination below 100% of the applicable limit (a 90/90/100 test). Also, the
choice of values for the coefficients is consistent with industrial sampling practices and
the State of California regulations (Ref. 7).

Data obtained from the T029 radiation survey were treated using this statistical ap-
proach. The reduced data were plotted against the cumulative probability for the gaussian
with the cumulative values shown on a probability grade scale. Display of data in this
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manner permits clear identification of values with significantly greater exposure rates (and
thus contamination) than expected for the lot,

3.4 RESULTS

Ambient gamma e€xposure rates obtained from the 40 measurements at the Building
TO029 grid locations shown in Figure 10 are provided in Table 3. The ambient exposure
rates range from 10.45 uR/h to 16.50 KR/h, the lowest being at a point within the build-
ing. Figure 11 shows the data plotted against a probability-grade scale for the cumulative

probability (x-axis). The average for the 40 measurements (14.4 nR/h) is at the 50% cu-
mulative probability.

Six of the 40 survey locations were inside of the building and the remainder were
outdoors. ‘Table 4 provides averages, standard deviations and ranges (i.e., maximum —
minimum) for the the entire set, the indoor set and the outdoor set. Also included for
comparison are corresponding data from measurements taken at the three other SSFL,
locations where no radioactive materials were ever handled, stored or used.

Alpha measurements at the source storage well, with the source thimble in the
raised position, showed 200 cpm, which corresponds to about 2800 o~dpm per 100 cm?2.
The thimble was lowered back in position after this “indication only” measurement was
made.

The area south of T029 where barrels of unknown materials were stored in the *60s
showed no detectable activity.

3.5 DISCUSSION

Data shown in Table 4 clearly demonstrate that the ambient gamma exposure rates
measured in Building T029 are similar to the background exposure rates measured in the
general vicinity and are a result of natural radioactivity present at SSFL.

The mean of the three background average exposure rates shown in Table 4 is
15.3 pR/h which is slightly higher than the 14.4 pR/h average for the entire se.t (:ff Build-
ing T029 measurements. To compare against the 5 uR/h—above—baclfgrt?lfnd hmntbient
(Table 2), the 15.3 uR/h background average is subtract.ed’ from ‘the‘mdn'wdual :m o
exposure rates shown in Table 3. Application of the statistical critena, discussed in

G - 12
tion 3.3.3, for the background-subtracted data for Building T029 is shown in Figure

, : . |
which is plotted in the same manner as Figure 11. Figure 12 also shows the horizonta



Table 3. Ambient Gamma Exposure Rates
in Building T029

Grid Exposure Rate

Number Name - (uR/h)
1 2-1 14.48
21 2-1 13.85
31 3-1 14.30
4 1 3-2 14.14
51 4-3 14.54
6| 5-3 13.89
71| 5-4 14.20
8| 6-5 14.78
91 6-6 14.83
10 | 6-7 14.79
11 | 5-8 14.50
12 | 5-9 14.70
13 | 5-10 14.37
14 | 5-11 13.39
15 | 5-11 15.21
16 | 5-12 14.19
17 | 5-13 15.23
Highest» 18 | 5-13 16.50
19 | 4-15 16.00
20 | 5-15 15.71
21 6-15 15.50
22 | 7-14 15.60
23 | 7-12 15.61
24 | 7-12 15.59
25 | 7-11 15.50
26 | 7-10 15.85
27 | 7-9 15.60
28 | 7-8 15.84
29 | 7-7 16.32
30 | 7-6 15.80
31 7-5 16.02
32 | 6-11 13.15
33 6-12 13.68
34 | 6-13 14.81
35 | 5-11* 12.17
36 | 5-12* 10.51
37 | 5-12* 10.95
38 | 5-12* 12.77
Lowest » 39 5-12* 10.45
40 | 5-11* 11.52
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Average = 14.4
uR/h

*Locations inside Building T029

D635-0087
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Table 4. Ambient Gamma Radiation at SSFL Compared to T029 Measurements

Average Standard
Location Number of Exposure Deviation Range
Measurements Rate (LR/h) (uR/h)
(uR/h) H
T029 Entire Data Set 40 14.4 1.55 6.05
T029 Indoor Data Set 6 114 0.94 1.32
T029 Outdoor Data Set 34 14.9 0.87 3.35
Bldg 309 Area 36 15.6 0.82 3.4
(1/19/88) _
Well No. 13 Road (Dirt) 43 16.2 0.49 22
(4/29/88)
Incinerator Road (Dirt) 35 14.0 0.36 1.4
(4/29/88)
D635-0087

line corresponding to the background-subtracted Test Statistic at a value of 1.628 pR/h;
the cumulative probability corresponding to this test statistic is 93%. As shown, the entire
population of the 40 background-subtracted Building T029 exposure rate measurements
lies below the test statistic and the maximum acceptance limit (5 pR/h). In fact, all of the
data, and the test statistic, are below the 50% characterization level (2.5 uR/h). Thus, the
area was found acceptably free of radioactivity by this inspection technique.

The single “indication only” data obtained on the raised source thimble confirmed
that additional alpha contamination was likely to exist below the T029 floor level where
the dropped Ra-226 source was originally located.

3.6 CONCLUSIONS

Based on the results obtained, the 1988 radiation survey concluded that the gamma
exposure measurements showed that no residual contamination existed on the inspected
areas of Building T029 facility floor or its surroundings. Accounting for the variations in
the natural background, and subtracting a value best representing the natural back-
ground, the survey further concluded, through the sampling inspection by variables meth-
od, that the the area is generally clean of any residual radioactive contamination. The

A

same conclusion applies to the barrel storage yard.
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“The 1988 radiation survey, at the same time, concluded that the Ra-226 storage
* well inside T029 was still contaminated.

3.7 RECOMMENDATION

The 1988 radiation survéy recommended further investigation, decontamination,
* and disposition of the Ra-226 storage well.

3.8 IMPLEMENTATION OF THE RECOMMENDATION

The recommendation of the 1988 radiation survey was carried out in 1989. The
source storage well and additional equipment were removed and appropriately disposed

of, and follow-up analyses were performed. Details of this effort are discussed in the fol-
lowing sections of this report.
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4. WORK PERFORMED

Based on the recommendation of the 1988 radiation survey, the Ra-226 source stor-
age 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 out-
side 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. 8). As specified in the proce-
dure, a Controlled Work Permit was issued for monitoring and controlling radioactivity in
the work area and exposures to personnel. Routine contamination surveys were per-

formed to determine contamination 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 rectangu-
lar area of the floor surrounding the Ra-226 source storage well was marked up for exca-
vation (see Figure 13) 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 contents of contaminated source thimble
tubes (shown previously in Figure 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 Disposal Facility
(RMDF) at the SSFL. Figure 14 shows a photograph of the casing upon its arrival at the
RMDF. A photograph of the excavated area of the well after removing the casing is
shown in Figure 15. The Co-60 source cell and the pit where the PuBe and PoBe sources
were formerly 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
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q-226 Source Storage Well Upon Transfer

Photograph of R

Figure 14.

(front-most from fence)

to RMDF from T029
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location, the Co-60 structure was eliminated to an extent that provides an obstruction-
free floor-space there for future storage of nonradioactive materials. Routine smear sur-
veys were performed at this location and the pit area to assure absence of contamination.

Figures 16 and 17 show photographs taken during demolition of the Co-60 source cell
and its storage well.

The facility’s exhaust blower was also removed.
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. Re-
sults of the smear survey showed normal background activity, while the swabs showed, as
expected, alpha-contaminated interiors. Therefore, it was determined that the source
storage well must be disposed of as low-level radioactive waste. Accordingly, to facilitate
its packaging, the casing was cut longitudinally into two pieces and the concrete embed-
ment was separated from the casing and the three inner tubes. Figure 18 shows a photo-
graph of the disassembled casing. All of the components shown were then packaged for
disposal as low-level radioactive waste at an authorized site.

4.4.2 Other Items

Routine smear survey data on the Co-60 source well components such as the con-
crete, 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 back-
ground. 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 decommis-
sioning file (see list shown in Appendix B).
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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 mi-
grated from the source storage well casing into the adjacent soil and the extent of any
such contamination. Four samples were collected in masses ranging from 227gt0 948 g

for spectrometric analyses. The samples were collected from dirt adhering to the exca-

vated 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 19, sample No. 1 was from the
side of the source well casing, while samples No. 2 and No. 3 were from its bottom. Sam-

ple No. 4, not shown in Figure 18, 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 spec-
trometric analysis using the standard Marinelli beaker (see Section 4.5.2 below) and three
of the four samples had this desirable mass. However, one sample (sample No. 2 soil ad-
hering to the bottom of the casing) weighed only 227 g which corresponded to all the dirt
that was adhering to this area. 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
germanium (HPGe) radiation detector having about a 10% relative sensitivity (relative to
the sensitivity of 3 in. x 3 in. Nal detector for cesium-137 gamma radiation), and a photo-
peak resolution capability of about 2.5 keV for the higher energy line of cobalt-60. The
instrument was calibrated for gamma energy and for radionuclide quantification with a
Marinelli Beaker Standard Source (MBSS) as specified in the Standard, ANSI/IEEE Std
680-1978, “IEEE Standard Techniques for Determination of Germanium Semiconductor
Gamma-Ray Efficiency Using a Standard Marinelli (re-entrant) Beaker Geometry.”

The soil samples collected were dried in an oven and large chunks and 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
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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 acti-
vities of its daughters (e.g., Pb-214 and Bi-214) are also measured. The MCA~calculated
Ra-226 activity (and its daughters) 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 over-
lap 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 U-238, it can be shown that the true
Ra-226 activity is equal to the MCA~calculated activity multipled by 0.5525. The stated

assumption and the correction factor 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 per-
formed because 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 spec-
trometry of the soil samples are presented in Table 5. All values reported are concentra-
tions in units of picocuries per gram (pCi/g). Concentration of Ra-226 and Cs-137 are
reported because these are the suspect isotopes that could have migrated from the
sources housed 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 back-
ground data for surface soils in SSFL (Ref. 9). In addition, background for Ra-226 activ-
ity reported in Ref. 9 is also included for comparison.

Referring to Table 5, no detectable activity is observed in regard to the suspect iso-
topes 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 naturally~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
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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 concentrations of the parent Ra-226 could be the rea-
son 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, do not show any contribution to the activities of Ra-226, its daugh-
ters, or Cs—137, that could have migrated from the source storage well.

The data shown in Table 5 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 background data. However, as mentioned earlier, this sample is of a
lower mass value than that required for performing MCA analysis, and spurious data of
this nature have been found in soil samples of low mass analyzed in other facility decon-
tamination 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. 3). The 15 pCi/g limit is also the re-
medial 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” (Ref. 10).

As shown in Figure 19, samples 2 and 3 were taken from locations that are immedi-
ately 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 acti-
vities 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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4.6 FACILITY STATUS

Upon completion of the removal operations associated with the source storage wells
and other equipment, the excavated area was refilled and re-surfaced. Figure 20 shows a
photograph of the interior of the facility after completion of these restorations. Nonradio-
active materials (principally metallic sodium in 55-gallon drums), which were temporarily
stored outside during the removal operations, were returned to the reinstalled racks
shown in the photograph. Building T029 thus currently remains as a nonradioactive haz-
ardous materials storage facility. |
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5. CONCLUSIONS

Based on a review of the 1988 radiological survey, all of the surface and
above-surface areas of Building T029 and areas in its immediate vicinity are
acceptably free of radioactive contamination.

As recommended by the 1988 survey, the Ra-226 source storage well was ex-
cavated and disposed of. Based on the analysis of soil samples collected dur-
ing the removal operation, it is concluded that the subsurface soil surrounding
the source storage well area is also free of radioactive contamination.

Results from the 1988 survey and the work reported here demonstrate that
the current radiological cleanliness of Building T029 meets the DOE require-
ments for release without radiological restrictions and equivalent regulatory
requirements with respect to release for unrestricted use.
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APPENDIX A

COPY OF INTERNAL LETTER
“Report of Radioactive Contamination Incident
of the Radiation Measurements Facility
Building 029 - March 24, 1964”
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APPENDIX B
CONTENTS OF BUILDING T029 DECOMMISSIONING FILE
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CONTENTS OF BUILDING T029 DECOMMISSIONING FILE
| JUNE 1990

The following is an annotated list of documents in the Building T029 Decommissioning
file.

1. Chapman, J. A., “Radiological Survey of the Old Calibration Facility; Build-

ing T029,” Energy Technology Engineering Center Report, GEN-ZR-0006,
August 19, 1988.

e is the primary document reporting the comprehensive radiological survey
of the facility and the surroundings; concludes that the facility is accept-
ably clean of radioactive materials and recommends further investigation
of a below-grade Ra-226 source storage well.

2. Frazier, R. S., “Radiological Decontamination of Building 029,” Rockwell In-
ternational Detailed Working Procedure NOO1DWP000024, August 23, 1989.

e sets forth the operational procedures to decontaminate and/or remove
the Ra-226 and Co-60 source storage wells in Building T029.

3. Two drawings showing details of the Ra-226 and Co-60 source storage wells
in Building T029.

4. Twenty one photographs taken during the decommissioning operations in
Building T029.

5. Four “Health and Safety Analysis Report” forms of routing radiation and

smear surveys performed as part of the Building T029 decommissioning oper-
ations.

6. Nine gamma spectrometry print-outs from the Multichannel Analyzer (MCA)
on the four soil samples collected during Building T029 decommissioning
operations; of these, four are initial MCA analysis print-outs, and four are
duplicate analysis print-outs of the same four samples. The ninth is a third
analysis performed on the sample with the lowest weight.

7. Subbaraman, G., “Final Decontamination and Radiological Survey of Build-
ing T029,” Rockwell International Safety Review Report N704SRR99029,
June 1990.

e A released copy of the report containing this list.





