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ABSTRACT

In 1988, a general radiological survey was conducted to clarify and identify areas at the
Santa Susana Field Laboratories (SSFL) requiring further radiological inspection or remediation
(Reference 1). Building T030 was included in this survey, and the results showed no detectable
contamination in the facilitv. Background-corrected gamma measurements conducted outside of
the facility were all less than the acceptance limit of 5 uR/hr.

In September 1995, the Oak Ridge Institute for Science and Education (ORISE) conducted
a confirmatory surveyv of several facilities at the SSFL, including Building T030 (Reference 2).
With the exception of a single finding for removable tritium contamination of 6,600 dpm/100
cm’ (below the acceptance limit of 10,000 dpm/100cm?) found on the north wall of the
accelerator room, no unusual findings were noted. However, ORISE did question the
completeness of the 1988 survey. Specifically, ORISE recommended compiete measurements of
total or removable surface activity, and additional sampling for tritium activity in the accelerator
area. In view of ORISE’s advice, a comprehensive final survey of Building T030 was conducted
in 1996.

The results of the 1996 survey are presented in this report. The results demonstrate that
Building T030 meets the requirements of DOE, NRC, and State of California for the release of
facilities for use without radiological restrictions.
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1. INTRODUCTION

Decontamination and decommissioning (D&D) of a number of formerly used nuclear
facilities and sites is underway at Rocketdyne’s Santa Susana Field Laboratory (SSFL). During
D&D of these facilities, efforts are made to eliminate or reduce residual radioactive
contamination to levels that are as low as reasonably achievable (ALARA). Upon compietion of
D&D, radiological surveys are performed under established protocols to demonstrate that any
remaining radioactivity does not exceed applicable regulatory limits. Findings from these
surveys are also used to perform additional D&D or radiological investigations, as needed. The
scope of these surveys includes both known and suspected areas of contamination.

This report describes the final release survey performed for Building T030, and is
organized as follows: Section 2 gives a summary of the results of the survey and the conclusions
and recommendations; Section 3 gives background information concerning past radiological
status, D&D efforts, and current radiological status; Section 4 presents the survey results and the
technical approach used in the data collection, analysis, and limit criteria; Section 5 gives the
relevant references; and Appendices A through C provide the supporting documentation and
calculations for historical records and report completeness.
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2. SUMMARY AND CONCLUSIONS -

Survey measurements were made for alpha, beta-gamma, and tritium surface
contamination on the interior walls, floors, and ceilings in Building T030, and for ambient
gamma exposure rate at 1 meter above the interior floors.

For the radiological survey, interior rooms in Building T030 were divided into two areas,
Affected Areas and Unaffected Areas. Affected Areas were defined as those areas which have
known or suspected contamination based on either past measurements or site history. Unaffected
Areas included all areas of a facility not classified as Affected, and were those areas which were
not expected to contain any contamination based on previous measurements or site history.
Statistical interpretation of the survey data was separated between Affected (Lot 1) and
Unaffected areas (Lot 2): Lot 1 included Rooms 100, 101, 102 and adjacent restrooms; Lot 2
included all other areas in the eastern section of the facility, including the walkway, Rooms 103
through 108, and the connecting aisles.

All measurements were tested statistically for compliance with acceptable contamination
limits for activation products and mixed fission products and for ambient exposure rate. The
results of these tests showed that the facility is suitable for release without radiological
restrictions.
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3. BACKGROUND INFORMATION
3.1 Location

Building T030 is located within Rocketdyne’s 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, directly south of the City of Simi Valley. Location of the
SSFL relative to Los Angeles and vicinity is shown in Figure 1. An enlarged map of
neighboring SSFL communities is shown in Figure 2. Figure 3 is a plot plan of the western
portion of SSFL known as Area IV, where Building T030 is located. A plan view of Building
T030 and its adjoining areas is shown in Figure 4. Building T030 is located on
government-optioned land.

3.2 Topography and Building Characteristics

Building T030 is situated on 10th Street, off the west side of G Street, among several
adjacent buildings on paved ground. The building was constructed in 1958 for research with a
small accelerator neutron source. The building has a total enclosed area of 2,311 f*. The facility
consists of two connected sections, both with steel framing, siding and roofs. The rear section
(west) was constructed at a right angle to the front office (east) section. The rear section was
configured to house a Van de Graaff accelerator used as a proton on tritium neutron source. An
outside concrete wall was constructed on the north and east sides of the west section to provide
shielding for the proton beam. Men’s and women’s restrooms were built into the west section of
the building. Rock outcroppings extend from near the building to the west, northwest, and
northeast.
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Figure 1. Location of SSFL Relative to Los Angeles and Vicinities




A

NS

) = " e T . 4
- v ““'ﬂ-.- o5 =N A “?‘-7 ]
i i ¢ J A
'p T [ ~ LU 2R an
(5- - o - & itls !
A h v{\ f - - -PJ' 1
Athd - ey " = & A
G P L /‘l SSFL 0, g iy | Ry,
3 . & i JEX : I
. # T
ot n = - r L / I thri #
g (N
'-b‘é 6;- ' 4
: ‘l\ An Il
" 3 4 .
\W A > ») v
dr\ ' % g b Y " - Pelay Rllﬂl: 0 -
v h i [l . §» b
. s = . .
“\ - NO:
e i S N~
[/ [
_ Bk S :
. 3 ;_ = N A e o
13 ;l ﬂ ~ £ ; p
3 W ~ey N -
1> 7

030-AR-0001

Page 9

Figure 2. Neighboring SSFL. Communities
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Figure 4. Layout of Building T030, with Identification of Sample Lots

3.3 Operating History -

After construction in 1958, a Van de Graaff accelerator was moved into the facility in
1960. The accelerator could provide a proton beam of up to tens of microamperes in current,
with continuously adjustable energies from a few hundred keV up to a maximum of about 1
MeV. The particle beam was well focused, with a diameter of a few millimeters. Neutrons were
generated using a tritium target via the 3H(p,n)3He reaction. Five-gallon cans of borated water
were used for neutron shielding around the machine. The accelerator was operated from 1960
through 1964, at which time the facility was decommissioned.

3.4 Decommissioning Efforts

Even though it was not in use, the accelerator remained in the facility after 1964. In March
1966, a smear survey of the accelerator (Reference 4) showed significant tritium contamination
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on the accelerator. It was believed that the tritiurn contamination had not spread to surrounding
areas. Following removal of the accelerator around 1966, the building was surveyed and no

residual contamination was found.

In 1988, a general radiological survey was conducted to clarifv and identify areas at the
Santa Susana Field Laboratories (SSFL) requiring further radiological inspection or remediation
(Reference 1). Building T030 was included in this survey. The scope of the Building T030
survey included ambient gamma exposure rate measurements, “indication” beta surveys of the
accelerator room and outside paved area used for storing palletized containers, and exterior soil
samples for tritium content. The results of that survey showed no detectable contaminatjon in
the facility. Tritium analyses on ten soil samples, and the beta survey, showed no detectabie
activity. Background-corrected gamma measurements were all less than the acceptance limit of

5 pR/Ar.

In September 1993, the Oak Ridge Institute for Science and Education (ORISE) conducted
a confirmatory survey of several facilities at the SSFL, including Building T030. The survey
included a review of the Rocketdyne survey data and methodology for Building T030. and a
confirmatory survey for aipha, beta and gamma contamination. With the exception of a single
finding for removable tritium contamination of 6,600 dpm/100 cm’ found on the north wall of
the accelerator room. no indications of contamination were noted. The 6,600 dpm/100 cm® value
is below the release criteria of 10,000 dpm/100cm?. :

Notwithstanding the above findings, ORISE did question the suitability of the 1988 survey
as a final status release survey. Specifically, ORISE recommended complete measurements of
total or removable surface activity, and additional sampling for tritium activity in the accelerator
area. In view of ORISE’s advice, a complete final survey for TO30 was conducted, and that is
the subject of the present report.

—— -—
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4. SURVEY RESULTS
4.1 Overview ‘

Releasing a facility or area for unrestricted use requires a formal radiation survey to
demonstrate that the applicable regulatory limits for such a release are met. The survey is
performed under an established plan, and a statistical interpretation of the resulting data is made
to determine if the regulatory release criteria have been met. This document provides the
necessary framework to demonstrate that Building T030 meets DOE, NRC, and State of
California criteria for release of the facility for unrestricted use. All original survey and user
authorization documentation is maintained in the Building T030 final survey file in SSFL,
Building 4100.

4.2 Scope of the Survey

For the final radiological survey of Building T030, the interior rooms were separated into
two sample lots as shown in Figure 4. The sample lots were treated separately for the purposes
of statistical data analyses. The distinguishable property for selecting the sample lots was the
potential fritium contamination in areas formerly used to house the proton accelerator in the
1960°s. The two sample lots are shown in Table 1, with the corresponding type of surveys
performed on each.

Table 1. Sample Lots Surveyed

Type of Survey Performed
Total Removable
Sample | Room or Area Ambient
Lot No. Alpbs Beta Alpha Beta | Tritinm | Gamma®*
Rooms 100,
1 101, 102, and X X X X ] X X
adjacent
restrooms
Rooms 103 ]
2 through 110, X x 4 X b3 X
hallway and
walkway

*Ambient gamma readings were performed on all floors at a distance of 1 meter from the
surface.
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4.3 Survey Methods
43.1 Sampling Methods

The method and type of survey measurement depended on the type of surfaces involved.
For both Sample Lots, a uniform 1-m by 1-m grid was superimposed on the floors, walls, and
ceilings of the entire sample lot area. For grid surfaces less than 1-m x 1-m, an area of 1-m” was
surveyed by combining them with other adjacent remnant areas. Survey methods meet or exceed
NRC (NUREG/CR-5489, Reference 6) and State of California guidelines (DECON-1, Reference
7) for final release surveys.

43.1.1 Sample Lot 1 (Affected Area)

A 100% direct qualitative frisk of the floor, walls, and ceiling was performed using an
alpha scintillation probe and a G-M pancake probe. Based on any identification of higher
activity areas (or otherwise in the surveyor’s judgment) in the qualitative scan, one 1-m x 1-m
area within each 3-m x 3-m grid was selected for quantitative surveying, including removable
fritium activity. A total of 68 data points were surveyed. For grid surfaces less than 1-m x I-m,
an area of 1m” was surveved by combining them with other adjacent remnant areas.

Walls, floors, and ceilings were surveyed for total and removable alpha and beta activity,
and for maximum alpha and beta activity, if 2 “hot spot” was detected when the total alpha and
beta measurements were made. Additionally. the floors were surveyed for ambient gamma
readings in uR/h at 1 meter. Sink traps were removed and qualitatively analyzed on a
multichannel analyzer with a thin window, high purity germanium detector. Twenty percent of
all other structural surfaces (pipes, conduit, light fixtures, etc.) were surveved for total and
removable alpha and beta activity. A survey method of 6 inches per 2.5 feet was utilized for the
frisks.

43.12 Sample Lot 2 (Unaffected Ares)

A 10% direct qualitative frisk of each surface (walls, fioor, ceiling) was performed using
an alpha scintillation probe and a G-M pancake probe. The surfaces were frisked in one
direction. The probe was then shified a distance of 10 times the probe diameter and a frisk was
performed in the opposite direction. This procedure was continued until the entire 10% was
covered. Additional readings were taken where contamination was more likely to have
accumulated, such as floor baseboards, window sills, and door thresholds, etc. Within each two
3-m x 3-m grids, one 1-m x 1-m was selected for quantitative sampling, including removable
tritium activity. For grid surfaces less than 1-m x 1-m, an area of 1m’ was surveyed by
combining them with other adjacent remnant areas.

Walls, floors. and ceilings were surveyed for total and removable alpha and beta activity,
and for maximum alpha and beta activity, if a “hot spot” was detected when the tota] alpha and
beta measurements were made. Additionally, the floors were surveyed for ambient garmma
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readings in pR/h at 1 meter. Ten percent of all other structural surfaces (pipes, conduit. light
fixtures, etc.) were surveyed for total and removable alpha and beta activity. A survey method of
6 inches per 5 feet was utilized for the frisks.

43.2 Instrument Calibrations and Checks

Measurements of total and maximum alpha surface activity were made using aipha
scintillation detectors, sensitive only to alpha particles with energies exceeding about 1.5 MeV.
The detectors were calibrated with a Th-230 alpha source standard traceable to the National
Institute of Standards and Technology (NIST). Measurements of the total and maximum beta
surface activities were made with a thin-window pancake Geiger-Mueller (G-M) tube. The G-M
detectors were calibrated with a Tc-99 beta source standard, traceable to NIST. A 5-min
integrated count time was used for both alpha and beta detectors.

Al portable survey instruments were serviced and calibrated with NIST traceable
standards on a quarterly basis. In addition, daily checks and calibrations were performed (when
used) on all instrumentation to determine acceptable performance and establish a background
value for the instrument on that day. Reference 8 provides further methods and procedures for
environmental surveys. Measurements of removable surface activity (aipha and beta) were made
by wiping approximately 100 cm? of surface area using standard smear disks. The activity on the
disks were measured using a gas-flow proportional counter. The counters were calibrated using
Th-230 and Tc-99 standard sources, traceable to NIST. A 1-min integrated count time was used.
Calibration records for the survey instruments used are maintained in the SSFL, Building 4100
files.

The ambient exposure rates at 1 m from surfaces were measured using 1-in. Nal
scintillation detectors. These instruments were calibrated against a Reuter-Stokes high-pressure
ionization chamber, and daily checks were made using a Cs-137 source, placed 1-m from the
detector. A T-min integrated count time was used. -

The multi-channel analyzer used for scanning the sink traps is calibrated annually with two
NIST traceable, multi-isotopic sources. In addition, it is checked weekly against the sources to
insure the deviation is within + 5% of the original calibration. )

4.4 Technical Approach

44.1 Criteria and Their Implementation

Acceptable contamination limits and gamma exposure rates for releasing a facility for
unrestricted use are prescribed in NRC, State of California, and DOE guidelines (References 6,7,
9, and 13). For remediation of facilities at Rocketdyne’s SSFL and DeSoto sites, DOE and the
State have approved a set of release guidelines (Reference 10). In determining these guidelines,
generally the lowest (most conservative) limits were chosen from the various agency guidelines.
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Table 2 provides a summary of the contamination limit criteria. Table 3 summarizes the
various “Statistically Significant Activity” (SSA) detection limits for the survey instruments
used, and demonstrates that the detection limits and methods are well below the established limit
criteria (from regulatory requirements) shown in Table 2.

As used in the tables, dpm (disintegrations per minute) means the rate of emission by
radioactive materizl as determined by correcting the counts per minute measured by an
appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation. Where surface contamination by both alpha- and beta-gamma-emitting
radionuclides might exist, the limits established for alpha- and beta-gamma-emitting
radionuclides would be applied independently. Beta-gamma emitters include mixed fission
products, including the Sr-90 which is present in them. It does not apply to Sr-90 which has
been separated from the other fission products or mixtures where the S1-90 has been enriched.
No separated or enriched Sr-90 is present in T030.

Measurements of average contamination were averaged over an area of 1 m°. For objects
of less surface area, the average was derived for each such object. The maximum contamination
level applies to an area of not more than 100 cm?.

The amount of removable radioactivity per 100 cm? of surface area was determined by
wiping an area of that size with dry filter or soft absorbent paper, applying moderate pressure,
and measuring the amount of radioactive material on the wiping with an appropriate instrument
of known efficiency. When removable contamination on objects of surface area less than 100
cm’ was determined, the activity per unit area was based on the actual area and the entire surface

was wiped.

Measurements of removable tritium activity were made by wiping approximatety 100 cm’
of surface area using moistened polyfoam smear discs. After the smear was made, the smear disc
was sealed in a liquid scintillator counter (LSC) vial. Loaded vials were sent to an outside
laboratory for analysis by scintillation counting.
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Table 2. Building T030 Contamination Limit Criteria
Radionuclides Contamination in dpm/100cm”
e Tn o e Toomn s s Average” - Maximm - - Removable
Sr-90 (separated or enriched), Th-natural, Th- <1,000 <3,000 <200
232
U-natural, U-235, U-238, and associated decay <5,000 o <15,000 o <1.000 o
products
Beta-gamma emitters (radionuclides with <3,000 By <15,000 B-y <1,000 B-y
decay modes other than alpha emission or
spontaneous fission). including Sr-90 as mixed
fission product
Tritium - - <10,000 B
Surface gamma exposure rate < 5 uR/h above background at 1 m
Table 3. Observed Detection Limits versus Established Limit Criteria
Alpha" Beta' Tritium" Ambient
Total | Removable | Total |Removable| Removable| Gamma®
e e e . <5.0 above
5, 000 5,000 1,000 X
Limit criteria 000 1, ; 10,000 backeround
Average observed - - = -
l - on limit 98 6.3 293 113 5 0.32

(SSAY°
Observeddetection | gg | 38.77 [289-293| 11.1-117| -5 0.31-032
limit range
Ratio of detection | o200, | 063% | 5.9% 1.1% 0.05% 6.4%
limit 1o criteria

®Alpha, beta, and tritium activity in dpm/100 cm’.

® Ambient gamma exposure rate in uR/hr at 1 meter from surface.
°SSA = 1.645 x V(2 x background counts) x area factor x efficiency factor/time, in umits of

dpm/100 cm’. Tritium SSA was provided by the outside laboratory.
%Ratio of average observed detection limit to established limit criteria (in percent).

442 Data Analyses and Statistical Criteria

A statistical procedure was used to validate the applicability of the raw survey data for
selected sample lots or areas. The statistical method known as “sampling inspection by
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variables™ (Reference 12) was used. This method has been widely applied in industry and the
military and is essential where the lot size is impractically large.

In sampling inspection by variables, the number of data points on which measurements are
obtained is first chosen to be large so that the parameters of the distribution are likely to have a
normal distribution (i.e., Gaussian). The mean of the distribution, x, and its standard deviation,
s, are then related to a “test statistic,” TS, as follows:

TS=x+ks
where x = average (arithmetic mean of measured values)
s observed sample standard deviation

k = tolerance factor calcuiated from the number of samples to achieve the
desired sensitivity for the test

TS and x are then compared with an acceptance limit, U (such as those shown in Table 2),
to determine acceptance or other plans of action, including rejection of the area as contaminated
and requiring further remediation.

The sample mean and standard deviation are easily calculable quantities; the value of k, the
tolerance factor, bears further discussion. Of the various criteria for selecting plans for
acceptance sampling by variables, the most appropriate is the method of Lot Tolerance Percent
Defective (LTPD), also referred to as the Rejectable Quality Level (RQL). The LTPD is defined
as the poorest quality that should be accepted in an individual lot. Associated with the LTPD isa
parameter referred to as consumer’s risk (B), the risk of accepting a lot of quality equal to or
poorer than the LTPD (or 10%). USNRC Regulatory Guide 6.6 (“Acceptance Sampling
Procedures for Exempted and Generally Licensed Items Containing By-Product Material™) states
that the value for the consumer’s risk should be 0.10. Conventionally, the value assigned to the
LTPD has beerr 10%. =

The State of California has stated that the consumer’s risk of acceptance (B) at 10%
defective (LTPD) must be 0.1. For those choices of B and LTPD, Kg =K, = 1.282 (Reference
12). Values of & for each samplie size are caiculated in accordance with the following equations:

f 2

; a=l-—>m—rj;
a 2An-1) n
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where £ = tolerance factor,
K, = the normal deviate exceeded with probability of B, 0.10 (from tables, X
=1.282),
K, = the normal deviate exceeded with probability equal to the LTPD, 10%
(from tables, X, = 1.282)', and
n = number of samples.

The statistical criteria for acceptance of the Building T030 interior final survey are
presented below.

a) Acceptance: If the test statistic (x +ks)is less than or equal to the limit (U), accept the
region as clean. If any single measured value exceeds 80% of the limit, decontaminate that
location to as near background as is possible, but do not change the value in the analysis.
Figure 5 gives an example of the sample lot acceptance by the test.

b) Collect additional measurements: If the test statistic (x + ks) is greater that the limit (U), but
x itself is less than U, independently resampie and combine all measured values to determine
if x + ks < U for the combined set; if so, accept the region as clean. If not, the region is
contaminated and must be remediated. Figure 6 gives an example of additional
measurements that must be taken in the sample lot to accept or reject it.

c) Rejection: If the test statistic (x + ks) is greater than the limit (U) and x 2 U, the region is
contaminated and must be remediated. Figure 7 gives an example of sample lot rejection by
the test.

Thus, based on sampling inspection, it is a reasonable hypothesis that the probability of
accepting a let-as not being contaminated, which is in fact 10% or more contaminated, is 0.10.
Or in other words, the Building T030 final survey corresponds to assuring with 90% confidence
that 90% of the area has residual contamination below 100% (a 90/90/100 test) of the applicable
limits described in Table 2.

! The values chosen for these coefficients for the survey correspond to assuring, with 90% confidence, that 90% of
the area has residual contamination below 100% of the applicable limit (a 90/90/100 test). The choice of values for
the two coefficients is consistent with industrial sampling practices and State of California guidelines (Reference 7).



030-AR-0001

- Page 20
1.500. T T T T
— Acceptance Limit (UL = 1,000)
Mean (x) = 51
1.800. |- UL

- s

E Test Statistic (TS = 415)

e 500 ~
— s [

E

[~ 9

=
—_ = 0.

%
_ TS<UL x<UL

-500. (415 < 1,000) 2" (51 <1,000) -
_ 4z
‘1.00“. 1 | L 1 H L
0.1 1 10 50 30 95 999
Cumulative Probability {2¢)

Figure 5. Example of Sample Lot Acceptance, where TS =x + ks) < UL and x <UL

4.000. T T T T
— 0. Pts. = 51 —
ean= 39 | €—— Mean (x} = 309 4)
3.000. |- |Sigma = B36

S = 1600 q;q)q)

- - N - - O
‘E 2.000. ‘/Test Statistic (TS = 1,600)
H
- 1,000. |- UL Y
3 AN Acceptance Limit (UL = 1,000) :
g
—_ - -
2
T =
< -1.000. - TS> UL x<UL .

(1,600 > 1,000} 279 (309 < 1,000)

-2.000.

8éx

-3.000. 1 L L -t L
0.1 1 10 50 90 99 999

Cumulative Probability (%)

Figure 6. Example of Sample Lot Requiring Additional Measurements, where TS (=x +
ks)> UL and x <UL.
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Figure 7. Example of Sample Lot Rejection, where TS (=x +ks)>UL and x > UL

4.5 Building T030 Sample Lot Analyses and Results
45.1 SampleLotl
4.5.1.1 Description

Sample Lot 1 consists of all surface areas in Rooms 100, 101, 102 and adjacent bathrooms.
Survey data for Lot 1 were taken in September 1996.

45.1.2 Analyses of Sample Lot 1 Data

Raw data measurements for Sample Lot 1 were taken, adjusted for daily instrument
background (except for ambient gamma exposure rates) and plotted on cumulative probability
graphs as discussed previously. For statistical comparisons (using the “sampling inspection by
variables™ method), alpha/beta survey data from all areas within Sample Lot 1 were combined
together and then analyzed for the specific type of radiation measurement made.
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The cumulative plots for alpha, beta, and tritium survey data are shown in Figure 8 through
Figure 11. These plots are shown on two scales; a normal scale to show all the data relative to the
acceptance limit, and an expanded scale showing only the data and test statistic values. The
purpose of the expanded scale presentation is to allow for more detailed examination of the data
to determine if deviations from a normal distribution are evident, or if the data show evidence of
more than one distribution.

The gamma survey data are shown in Figure 13. The gamma data are shown in two forms;
1) the raw data, and 2) the background subtracted data for compartson with the acceptance limit.
For T030, a background value of 8.11 uR/h was used based on measurements conducted in a
similarly constructed non-radiological building (T038) located at the SSFL. The gamma
exposure rate data for Building T038 is shown in Figure 14.

Sample Lot 1 statistical results are tabulated in Table 4 for comparing the test statistics
(TS=x + ks) with the applicable contamination criteria or acceptance limits (U) from Table 2.
The corresponding figure numbers for the graphs of each calculated cumulative probability plot
are also indicated in parentheses. Individual raw measurement data and instrument backgrounds
are provided in Appendix A. Individual calculated sample results used as graph data for Sample
Lot 1 are provided in Appendix B. Grid location diagrams for the various survey areas in
Building T030 are given in Appendix C.
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Figure 8. Building T030 - Lot 1 Total Alpha Activity
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Figure 9. Building T030 - Lot 1 Removable Alpha Activity
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Figure 10. Building T030 - Lot 1 Total Beta Activity
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Figure 11. Building T030 - Lot 1 Removable Beta Activity
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Figure 12. Building T030 - Lot 1 Removable Tritium Activity



Exposure Rate {(uR/hr @ 1m)

Exposure Rate (uR/hr @ 1m)

12

030-AR-0001
Page 28

o. Pts. = 18
esn = 10.7
igma = 197
S=1

1 10 50 90
Cumulative Probability (%)
a) Gross Exposure Rate
1 I I

UL
o. Pts. = 18]
san= 2.57

L igna = 197 i
S=292 |

50
Cumulative Probability (%)

b) Net Exposure Rate
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030-AR-0001
Page 29

15 1 I I 1 b

o. Pte. = 31 |
ean = 811
i = 408
S= 877

E

®

=

€

=k

[+

)]

(o

2

5 Sk .

Q

&

w

n | 1 1 M) 1
01 1 10 50 90 99 999
Cumulative Probability (%)

Figure 14. Background Gamma Exposure Rate Measured in Building T038



030-AR-0001

Page 30
Table 4. Sample Lot 1 Statistical Results
Total Removable® Removable’] Ambient

Alpha | Beta | Alpha | Beta Tritum | Gamma®
AM“;’PW‘“ Limit 5000 | 5000 | 1,000 | 1,000 10,000 5
Calculated Test Statistic (TS = x +&s)
Eﬁa‘?‘ﬂ‘f& 774 | 1090 | 425 | 109 3.82 2.92
val's, cetling, Fig.8) | Fig. 10) | (Fig.9) | Gig. 1) | Fig 12) | Eig. 13)

®Alpha, beta, and tritium activity in dpm/100 cm>.
® Ambient gamma exposure rate in uR/hr at 1 meter from the surface.




030-AR-0001
Page 31

4.5.1.3 Interpretation of Results for Sample Lot 1

_ The survey data in Table 4, and Figure 8 through Figure 13, demonstrate that for each
applicable acceptance limit (U) from Table 2, the corresponding test statistic (T'S) value is less
than the U, or TS <U. Therefore, the areas in Sample Lot 1 pass the “sampling inspection by
variables” test and are “Accepted” as radiologically clean.

In other words, the Building T030 Sample Lot ! survey corresponds to assuring with a
90% confidence that 90% of Sample Lot 1 has residual contamination below 100% (a 90/90/100
test) of the applicable NRC, DOE, and State of California limits given in Table 2.

The MCA scan results on all sink traps indicated no presence of detectable man-made
radioactivity.

452 Sample Lot2
4.5.2.1 Description

Sample Lot 2 consists of all surface areas in Rooms 103 through 108, interconnecting aisle,
and walkway to the west end of the building. Survey data for Lot 2 were taken in September
1996.

4522 Analyses of Sample Lot 2 Data

Raw data measurements for Sample Lot 2 were taken, adjusted for daily instrument
background, and plotted on cumulative probability graphs as explained previously. For
statistical comparisons (using the “sampling inspection by variables™ method), all areas within
Sample Lot 2 were combined together and then analyzed for the specific type of radiation
measurement made.

Sample Lot 2 results are tabulated in Table 5 for comparing the test statistic (TS =x + ks)
with applicable, established contamination criteria or acceptance limits (U) from Table 2. The
corresponding figure numbers for the graphs of each calculated cumulative probability plot are
also indicated in parentheses. .

Individual raw measurement data and instrument backgrounds are provided in Appendix A.
Individual calculated sample results used as graph data for Sample Lot 2 are provided in
Appendix B. Grid location diagrams for the various survey areas in T030 are given in Appendix
C.
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Table 5. Sample Lot 2 Statistical Results
Total" Removable® Removable”| Ambient
Alpha | Beta | Alpha | Beta | Tritum | Gamma®
g;spm"”*m‘ 5000 | 5000 | 1,000 | 1,000 10,000 5
Calculated Test Statistic (IS = x +£s)
E‘E‘:mﬂ‘;’m 70.9 884 436 10.1 3.73 3.02
: : (Fig. 15) | (Fig. 17) | (Fig. 16) | (Fig. 18) | (Fig.19) | (Fig.20)

*Alpha, beta, and tritium activity in dpm/100 cm®,
®Ambient gamma exposure rate in pR/hr at 1 meter from the surface.

45.23 Interpretation of Results for Sample Lot 2

Table 5 and Figure 15 through Figure 20 demonstrate that for each applicable acceptance
limit (U) from Table 2, the corresponding test statistic (TS) value is less than the U, or TS <U.
Therefore, the survey areas in Sample Lot 2 pass the “sampling inspection by variables” test and
are “Accepted” as radiologically clean.

In other words, the Building T030 Sample Lot 2 survey corresponds to assuring with a
90% confidence that 90% of Sample Lot 2 has residual contamination below 100% (a 90/90/100

test) of the applicable NRC, DOE, and State of California limits described in Table 2.
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Figure 15. Building T030 - Lot 2 Total Alpha Activity
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Figure 16. Building T030 Lot 2 Removable Alpha Activity
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Figure 17. Building T030 - Lot 2 Total Beta Activity
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Figure 18. Building T030 - Lot 2 Removable Beta Activity
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Figure 19. Building T030 - Lot 2 Removable Tritiom Activity
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Appendix A.
Building T030
Sample Lots 1 and 2

Final Survey Data
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T0390, Lot 1 Survey Data, Affected Area
GMIN_[iMIN] G6MIN__[1MIN] TMIN — ALPHA(TMIN} BETA(TMIN) GAMMA
SAMPLE GRID ALPHA BETA | GAM INSTRUMENT SMEAR INSTRUMENT SMEAR (1 MIN)
NAME NAME [TOTAL] MAX | REM [TOTAL] MAX | REM [ TOTAL|BACKGIEFACT]AFACT|BACKG] EFACT|BACKGIEFACT]AFACT |BACKGIEFACT|BACKGIEFACT
Celling 179] 78 o] o716 2 22 48[ T4l o7] 206 73] 74 B[ ad[_ a7
Ceifing 105 72 2| 338 2 22| 45| 14| 07| 298] b67.3] 74 6] 3i] 272

- — -
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T030, Lot 2 Survey Data, Unaflected Area

-

. SMIN__ | TMIN 5MIN [ 1MIN] 1 MIN ALPHA {1 MIN BETA {1 MIN) GAMMA
SAMPLE GRID ALPHA _ BETA | GAM INSTRUMENT I SMEAR INSTRUMENT I SMEAR 1 MIN
NAME NAME |[TOTAL] MAX | REM |TOTALI MAX [ REM | TOTAL|BACKG|IEFAGTIAFACT|BACKG] EFACT KO[EFACT[AFACT{BACKG]EFACT |BACKG[EFACT
[ONice Fallway
Norih Wall 13 46 0] 200 3 22 a. 1.41 1.1] 2.04 5‘7'.7| 5| 3.3] 272
Iﬂﬁﬁm—a 22 &7 3 310 4 2.2 B 14T T .54 5 9.3 2
Eas{ Wall T 32 42 o[ 325 ] 4 22 45] 141 1.4]  2.94 5—, 74 5| 331 272
[South Wall 38 43 1f__a8i ‘ 1 22| 45| 141 204| 67.7] 7.4 5] 3.3] 2.72
Soulh Wall 50 a5 1 316 10 2.2] 4. 14 204 67.7] 7.4 5] 33| 272
Floor 74 0 401 A B 22 4. A I 2 5T T 5 33 2 0.0047]
Celling 0D | T 381 0 23 45) 1Al T3 ; 87.7] 14 5| a.3] 2.12
[_H&mﬁ .
Norih Wail ] 39 2] 247 5 22 45| 141 19| 294] 5621 74 5| 3.3] 2.72
East Wall 25 51 2| 271 ] 22] 45] 1.41 1.1 284] 582 74 5| 33| 272
Souih Wall 39 49 1262 3 2.2] 4.5 141 11] 204 683 74 8] 34| 272 B
Floor 57 22 0 458 3| 2301 22| 45| 141 11| 294 68.2] 7.4 5| a.3| 2.72 0.0047
IEBOI‘I‘I 104 =i =1 =f—
Norih Wall o] 47 1™ 201 8 2. 4.5) 1.41 1. 204 8517 7.4 5| a3l 272
East Wall 21| 48 o] 288 ] 2.5 45| 149 1.]__254] &7, 7| Z 5| 3.3] 272
South Wall 3g| 50| 0] 301 3 22 456 1.41 \ 204] 677 7.4 5 3. 2,72
West Wall a7 48] o 287 0 22| 43] 141 A 204 S7.7] T4 5| 9.3] 272
Floor 53 28 o] 401 2| 2329 2. 4.5]  1.41 1.1 204] 577 74 5| 33| 272| 0.0047
Cefiing 75 74 o 3324 8 22| 45 141 1.1] 204] 67| 74 5] 33| 2.72
T
[ 51 1| 275 5 2.2 48] 1.41 1.1 294] 562 7.4 5| 93] 272
20 48 0] 201 2 22| 45] 141 Al 204] 583 74 5] 3.3] 272
36 47 4] 283 4 2.2 48] 1.41 A 204 882 74 5| 3.3 272
43 45 1{ 267 4 22| 45| 141 1.1] 2.04] 66.2] 1.4 5 33| 272
5 2 0] 406 8| 2351 2.2 4.5 A1 14| 2.04] 6582 7.4 5| 3.4 2.72 0.0047
72 71 3] 330 4 22 45] 141 11 204] 662 74 51 a3 272
[ 40 3 294 2 2.2 45| 141 Al 204] 577 74 5] 33] 272
1D 41 o] 287 3 22|  45] 141 A _284] 577 74 5] 33| 272
30 45 1| 266 i 22 451 141 A o4 &7 74 5] 33| 272
45 43 2l 201] 1 22| 4.5{ 1.4 1] 204 677 7.4 5 3| 272 —
61 27 1]~ 396] 1| 2200] 2.2] 4.5] 149 1.1] 204 677 7.4 5] 33] 272 0.0047
Room 107 -
lEasl Wall 13 51 o] 273 ] 22| 45| 141 11] _204] 662 74 51 a3f 272
[West Wall 33 43] o]~ 246] 3 22 45 14 11| 2. 56.2] 14 5| 33} 2.72
lﬁﬁm 108110
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'T030, Lot 2 Survey Daia, Unaffected Area

SMIN | 1MIN EMIN__|1MIN] 1 MIN ALPHA (TMIN BETA (1 MIN) GAMMA
SAMPLE GRID ALPHA BETA GAM |H‘IW_LF_%JWENSTR ENT STRUMENT SMEAR 1 MIN
NAME NAME [ TOTAL] MAX | REM |TOTAL] MAX | REM |TOTAL|BACKG]EFACT]AFACT [BACKG]EFACT|BACKGIEFACT [ AFACT [BACKG]EFACT |BA _L—l—)_CKG EFACT
[North Wail o 39 i 248 4 22] 46| 141 11| 294] 677 74 5[ a3 272
R 2| 2| 247 3 22] 4B 1.4 Al _2684] 67.7) 74 5| 33| 272
50| 49] a1 22 4.§F 141) 14| 204 677] 74| 6| 33| 212
"~ 51| 33 L ] 2 22| 450 141 .| 2e84] 5.1 74 5|33 272
Calling e8] 71 0] 330 3 22| 48] 1.4i] 11| 2084] 61.7] T4 5| 33| 272
|-Room 109
\East Wall 14] 64 0263 4 22| 45| 1.4 ] 204 562 74 5 33| 272
West Wall 21 48 2] 258 4 22]  45] 1.4 1.1] 294 5621 74 5] 33] 272
I_‘_'Flaor L o _az1 4| 2220 23] AB| 14 T 2.04 2| 7.4 5| 33 272 0.0047
Celiing 38 76 i 348 8] 22| 48] 141] 11| 2904] 562 7.4 5| 33| 272
sst Entrance _
Pad i 7 o= 389 8 2272] 22| 480 141l 03] 298] 688] 74 5| 34 273 0.0047}
] | ] |
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T030, Lot 1 Survey Data, Affected Area
ALPHA BETA GAMMA
SAMPLE GRID DPMI00CM2 o DPM/100CM2 uR/hr
NAME NAME | TOTAL [STDDEV] MAX [STDDEV[ REM_|STDDEV| TOTAL |STDDEV] MAX |STDDEV] REM |STD DEV] TOTAL [STD DEV]
alkway ] | ‘ ]
orth Wall 3 32.99| 8.70 200 250 -133.20] 175.43] 5.7 7.74
EastWall_ 13 57— 702 - U e & T79.13 g 52T
22| 4i.88 9.41 ] 0.80 390 273.80] +183.81 027 8.72
3| 20.10 8.51 ' 0.80 3.90]  -14.80] 17700 245 7.25
47 17.77 7.61 0.90 3.90] 1221.00] 201,98 245 7.25 10.30
— Y] ) 1T. 2.0y 280} X ! ; B2
1 1777 781 7 280 BE5.801T95.37 - A.75]
8] 4442 9.58 2.00 250] -88.80] 176.3 -(ﬁﬁ 6.72
5]  38.80] 9.06 -2.00 2.50] 60.20] 179.44 16.05} 9.40
2 40.61 9.3 0.90 380 273.80] 183.81 -5.71 5.51
o] 40.40 9.9 -2.os_| T 250] 125.80] 180.81 7.89 8.21
1] 0.3 0.24 -2.090] 250 -50.20] 176.98 7.00 .21
478l 6.71 3.80 491 084.20| ,197.eo| 245 7.25 10,69 0.22
27 72.33 11.20 0.90 3.90] 49550] 1868.23 517 7.74
8f 9173 8.70| 0.90] 300] -199.80f 174.02 299 6.14
15[ 41.88] 0.41 0.90] 3904440 177.29| 16.77 9.84
21 20.10 8.51] 2.00 350 27380 183.8% 245 7.26
[ 10.15 6.95 0.90 3.00; 1095.26{ 159.86 -5.71 5.51 15.77] 0.22
38 73.00 11.35 3,00 2,50] 33300 185.00 1081 8.64
fNorth Wafl 3 3559 8.97|. ; 0.60 300] 5180 179.29 027 6.72
outh wail 3| 2284 5.03 ' .2.00 250( -16280( 174.60 5.17 7.74 .
Floor 18] 21.67 7.92 0.90 3.00] 984.20f 197.60 2.99 6.4 10.64 0.22
Room 101 . . _
Lodh'w' ail 13 3660 .06 0.90 380] -71.70] 175.51 571 5.51
North Wall i8] 40861 9.33 3.9 A9 ATN00] 17947 1081 8.64
[North Wall i8] 25.38 8.22 080 —390] 6550] 178.20 245 7.25
North Wall 28] 2919 .51 6.88] 5.75] 138.80] 179.97 5.17 7.74
[NE Wail 7| tr77] 78l ABO|ABI[  1880] 177.62 288 614
NE Wall 43]  20.10 8.51 0.90} 3.00] 48.10] 176.14 2.45 7.25

Ly 8ed
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T030, Lot 1 Survey Data, Affected Area
ALPTIA BETA GAMMA
GRID (DPM/00CM2) ] (DPMMOOCM2) uR/w
NAME | TOTAL [STDDEV] MAX_[STDDEV] REM | STD DEV| TOTAL |STDDEV] MAX [STDDEV] REM |[SIDDEV]| TOTAL | STD DEV
B[ 2685 8.32] -2.00] 250] 12270 17457 0.27]  6.72]
60 31.73]  8.70 -200] 250] -35.00] 176.60 -2.99 6.14
76] 4780 9.41 -2.09]  2.50] -138.90] 174.25 5.17) 7.74
85| 30.48] 881 0,00 3.00] -203.60] 17283 -o.zfr 5.72
01] 2538  8.22 -200]  250] i087.90] 156.06) 0.2Z7) 672 1058 0.2
05] 10.0d] 7.72 0.00 3.80] 1010.90] 197.11] -299]  6.14f 10.60]  0.22
107 24.11 8.13 0.90 3.00] 1001.50] 198.63) 5.71 551]  10.50 0.22
122 18.04 7.72 -2.09 2.50] "936.70] " 195.72 -0.27 6.72 1o.ﬁ| 0.22]
124 8.88]  6.63 0.50] 350 120250] 200.69 -2.80 814  10.80] 0.22
126 az.ssl 8,70 -208]  250] ©76.00] 194.58 13.33 9.06] 1080 0.23
141} 20.30 7.82 -2.09] 2.650] 1038.70 197.66 359 8.14 10.46 0.22
156] 00.10] 12.24 0.00]  3.90] 62530 169.78 z‘.4‘s‘l _Iv.zs
60| 83.76] 11.00 200 250] ©662.30] 19047| 200]  6.14)
7 83 217 -2.00] 2.53' “270.10]  162.68] -843] _ 4.79]
77| 72.33]  11.26 -2.00]  2.50] 284.00] 182.90 -2.99} 6.14
79| 88,02 11.97 -2,09 2.60] 403.30] 186.37 248  7.26
8] 7741 1158 -200] 2850 6j2.70] 160.89 289 614
196] 70.95| 11.70| 0.80]  3.50] 654.80] 190.33 5.71 8.51
7] 46.85] 8.75 - 200 2.80|  122.10] 179.67 2.45 7.26
13 34.26 B.68 6.88 5.75] -144.30] 174.10 18.77 9.84
19 20.19 8.51 0.90 3.90]  33.30] 177.83 7.59 8.21
27 24.11 8.13 0.90]  300] -114.70] 174.72 245 7.25
47| 27.02 0.42 -2.00 2.50] -314.60] 170.44 7.89 8.21
South Wall 52 25,98 8.22 0.90 3.90] -48.10] 119_.1_3' 7.89 8.21
South Wall 58] 30.46] 8.61 .68 5.75] 92.50] 179.08 7.89 8.21
74| 91.73 8.70 -2,09 250 -77.70] 17551 245] 725
78] " 35.83 8.97 200 250 4070} 177.08 0.27 6.72
B7|  90.94 9.24 8.88| 575 107.30| 179.36]| 245 7.25
102] 2030 7.82 -200] 250] 087.90] 196.69 7.89 821 1075 0.22
f04] 12.60 7.18] -Z08|  2.50] @891.70] 194.87| -0.27 8.72]  10.64 0.22
119} 6.35| 6.0 -208] _ 2.60] 09530] 106.83 5.7 551 1067  0.22
121 2157 7.92 209 .2.80] 1017.50f 197.25 -2.09 6.14f  10.39] g_.zgt
124 1268 7.8 389 461 rT:loo 0] 196.97 -0.27 6.72] 11.06] 0.3
138 24.11 8.13 0.90 3.00] 148800 20554 0.27 6.72) 10.70] 0.2
157] 74.87] 11.42 6.88 5.76] 536.50] 188.01 -2.99 6.14
158]  90.10]  12.24 06.90 3.90] 654,90 190.33 -5.71 5.51
174| 7868] _11.63 -2,00 250 358.00] 184.48 7.89 8.21
176 86.20]  12.04 389 491 484.70] 186.99] 299 6.14
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T030, Lot 1 Survey Data, Affected Area

' ALPHA BETA GAMMA
SAMPLE GRID _ (DPM/100CM2 DPM/100CM2 uRMr
NAME NAME | TOTAL [STDDEV] MAX__[STODEV] REM |STDDEV]| TOTAL |SIDDEV] MAX |STDDEV] REM |S1D DEV] TOTAL |SID DEV

[Celil 179] _ 8249]  11.84] -2.00] __ 2.50] 662.30] 190.47 200 6.14

ng 195] 7741  11.50] 380 491] 566.30] 164.63 , 299 e.14

| ’ I ] ] |
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T30, Lot 2 Survey Data, Unaflected Area

ALPHA GAMMA
SAMPLE GRID DPM/100CM2 DPM/100CM2 uRMhr
NAME NAME | TOTAL lsmul-'.v'[""M“Ax"'ls“Tb' D ELVI REM_[S1D DEV] TOTAL |STD DEV] M! \AX_[STODEV] REM_[S1D DEV _1orAL'L'l's'T','D"D"E‘v'
co Hallway [ o
Norih Wall 3] 44.42 0.58 -3.23 11.10]__177.08 -0.82 8,63
North Wall 23 s D) _ 5.59] 59.10]_181.04 To0 7%
East Wall - 32| 3834 9.24 1 -3.23] 270.10] 183.29 160 7.35
Souih Wall 3| 408 9.33 ' -0.29] 536.50|  168.89 -6.26] 564
Sopih Wall 58] 43.15 9.50 -0.29 26| 203.50]  161.94 1822 002
Floor 73 B8.58 883 -3.23 ml__&l?"%fl: ;?.51 100 7. 0. 0.22]
oling o5 7487|114z -0.20 . . 147 -5.08 4.04
m 103 — )
North Wall__ 8] 3553 8.97 2.85 -251.80]_170.04 4.62 7.04
Easl Well 25| 50.76 D.98| 2.65 -74.00] _173.86 7.4 8.20
South Wall K L) 9,83} -0.20 Bi40]  177.14 -0.82 8.8
Fioor 57| 13.68 7.28) 3.23 1306.80] 201.17 -0.82 6.83] _ 10.70 0.22]
B[ 4568 0.68 -0.29 18.60] _ 178.14 7.34 a.ﬁ
21 u.ssl 9.78 -3 -3.70] _177.68 18.50 .84
30 4040 .61 -3.23 D2.80| 176 .e7| 0.2 .83
A7 2822 9.83| 323 4110 177.52 -6.98 4.0 |
63| 2157 7.02| -3.23 832.50] 104.31] -3.54 8.286]  10.80 0.22
76| 70.66] 11.70 323 262.70] 183.14 7.4 8.20
8] __60.76 9.95 029 4. 4440 174.49] 462 7.64
20| 4696 8.76] 23|~ 3 74.00] 17698 364] __ 6.06
Soulh Wall 38| 45.68 .88 853] 8. 14.80] 175.74 60 7.35
Wesl Wall 43| 4315 9.50 -0.20] 4.26] -J03.80] 173.23| 1.50 7.38 _
[Floor 55| 2665 8.37 323 3 2500] 193.98 7.4 8.20] 1083 0.23
Celling 72  v6.14] 11.48 5.69 5. 362.60] 162.02 1.90 7.35
Room 108 ) _
North Wak 8] 36.80 .08] ! 550 40.70] 17880 -3.64 6.26]
Easi Wall 18] 38.07 9.15] 3.2 A1.90] 177.62 -0.82 6.8
[Soulh Wall 30| 43.05] 850 0.2 -168.50]__174.26 6.26] 5.4
West Wall 45| 4061 2.33] 2.65 i8.60] _178.14 -6.26) 5.4
Floor 8| 20.30 7.82 020 706.50] _ 193.61 -6.26 5.84]  10.65 0.22
Eoumiw _
Easi Wall 3] 50.76 9.8 -3.23 -50.20]  174.18 1.80 7.35
[Wesl Wall 334061 8.33 -3.23 -250.00]_ 169.88 -0.82 6.83
Il-loom 108/110
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T030, Lot 2 Survey Data, Unaffected Arca

ALPHA BETA GAMMA
SAMPLE GRID DPM00CM2 (DPMAMOOCM2) . - uR/Mr
NAME NAME [ TOTAL | STD DEV] MAX ‘l_‘sm DLEV'I' REM_|STDDEV| TOTAL |STDDEV] MAX_|STDDEV| REM |51D DEV '—_'I'OTALL IS-LTD DEV]
North Wal o] 35.53] 8.97 -0.29 4.26] -314.50] 171.08 1.00 7.35
[South Wall 33| 30.94 9.24 2.66 518 -a07.10] 17124 -0.02 6.8:
Wast Wall 50] 4822 9.83 ) "0.29 4.25 -12150"" 75.04 -6.26 5.64
Lﬁ_oﬂ 57| 2192 8.42 } -0.29 4.20] 72150] 192.10 -3.54 6.26
Celing e8] 7614 11.49] -3.23 3,08 2307.10] 184.04 -0.82 8.63
[Room 109
East Wal 14| 5467 1023 323 3.08] -207.20] 17100 100[ __ 7.35
West Wall 21| 4895] _ 0.76 2.85 5.18] -170.20] 171.80 001 7.35
Iﬂog 38| 10.04 7.7 3.23 3.08] 1036.00] _ 196.07 00| 7.35| _ 10.33 0.22
Celling 38| 02.49]  11.84 -0.29 4.28]  495.80] 18539 4.62 7.04
East Enirance _
Pad 1 20.3ol 7.82 -0.89) 1.63]  B06.80] 194.24 7.10: 8.37] _ 10.67 0.22
| ] |
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Lots 1 2 Tritium Data

Final Survey Triium Data - T030
Lot 1 - Affected Area
No. of Samples: 60
TRITIUM
" SAMPLE | GRID (dpm/100cm2)
NAME NAME TOTAL STD DEV
Walkway
[North Wait J 7.9 21
South Wall 22 -20.0 211
Wesl Wall 33 1.4 21
Floor 41 4,2 24
N. Walkway Pad
Womens RR Foyer
South Wall 16 -25.0] 21
Womens RR
Easl Wall 10 -12,0
Floor 24 -24.0 2.1
_ ! i
|Mens RR
[East Wall [] -20.0 2.1
|South Wall 15 -10.0} 21
[West Wall 29 -15.0] 21
Flaor 30 -18.0 2.1

[Final 8urvey Trifium Data - T030
Lot 2 - Unaffected Area
No. of Samples: 0,
' . TRITIUM
SAMPLE GRID {dpm/100cm3)
NAME NAME | TOTAL | STDDEV
Office Hallway

JNorth Wall 13 85 2.1
North Wall 22 -2.3 21
[East Wal 32 59 2.1
" |South Wall a8 58 2.1
[South Wall 58 0.9 24
_|Fioor 74 2.0 2.1
Ceiling 96 0.0 2.1

" |[Room 103
Narih Weft [ 8.7 2.1
Easl Wall 25 .4.8 21
South Wall 39 .6.0 24
" TFivor 57 4.0 2.1

_ |Room 104
" [Norih Wat 9 8.7 2.1
East Wal 21 2.5 PX]
" [South Wall 39 10 2.1
" [Weal Wall 47 3.4 2.1
~ [Fioor 53 ai 2.1
[Ceiling 76 51 2.1

Room 108
North Wall [ 4.2 24
East Wall 20 9.0 21
South Wall a8 9.1 2.1
~ [Wesi Wall 43 .19.0 21
Floor 55 -23.0 ' 21

z¢ o8ed
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Lots 1 2 Tritium Data

Final Survey Tritium Data - T030 Final Survey Tritium Data - 7030
Lot 1 - Affected Area Lot 2 - Unaffected Area
No. of Samples: 80 . |No. of Sampies: 40
. ; i __ 1.
' TRITIUM TRITIUM
SAMPLE GRID (dpm/100cm2) SAMPLE GRID (dpm/100cm2)
NAME NAME | TOTAL™ | STD DEV NAME NAME [ TOTAL | STDDEV
Room 100 ' Celling 72 20 2.4
North Wait 3 -15.0 2.1
South Wall 12 110 FX] Room 108 _
Floor 18 -13.0 21 North Wall 8 6.8 21
‘ [East Walk 19 -17.0 21
Room 101 South Wall k[ -12.0 21
North Wall 13 -3.6 2.1 |Wesl Wall 45 -16.0 2.4
[Norih Wail 16 -6.2 2.1 [Fioor 61 -18.0 2.1
[North Wal 18 -1.3 21 |
North Watl 28] 5.5 2.1 |Room 107
NE Wal a7] 5.8 21 |East Wall 13 -21.0 21
NE Wail 43 -3.0| 2.1 Wesl Wall 33 -16.0 2.1
SE Well 81 160 2.1
Soulth Wall 80 -3.6 2.1 Room 108/110
Wesl Wal 76 -786 21 North Wall 9 -23.0] 2.1
[West wal a5 4.6{ 21 South Wall 33 0.9 2.1
I_Fﬂor 101] -5.8] 2.1 [West Wal 50 -14.0 2.1
Floor 105 5.6 2.1 [Fioor 57 -13.0 2.1
|Floor 107 -5.1 21| {Celling 80 -14.0 2.1
Floor 122 8.3 241
Floor 124 22 2.1 Room 109
[Fioor 128 -3.3 21| East Wall 14 -49.0 21
Fleor 141 -7.0{ 2.1 West Wall 21 -14.0] 2
Cel 168 -13.0 2.1 Fioor a5 -15.0 249
[Celing 160| 47 2.1 ICnﬂng as -10.0 K]
[Ceiing ™ 182 -1.9] 2.1 Go
{Celimg 177 5.7 24 East Entrance ‘ﬁ g
Celing_ 179 59 21 frad 1 03 i 9B
Celling 181 -11.0 2.1
Celling _ 196 14 2.1 %
[
'Room 102
INE Wall 7 1.5 2.1
|Norih Wak 13 38 21
{North wan 19| 1.7 2.1
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Lots | 2 Tritium Data
Final Survey Tritlum Data - T030 Final Survey Tritlum Data-T030 |
Lot 1- Affected Area Lot 2 - Unaffected Aroa
No. of Samples: 60 " [No. of Samples: 40
: TRITIGM ~_TRITIUM
SAMPLE GRID (dpmi100cma) SAMPLE “GRID (dpmi100cm2)
" NAME NAME { TOTAL | STDDEV NAME NAME | TOTAL | STDDEV
Jse' Wait 27 -19.0} 2.1
|South Wal 47 -8.8] 2.1
[South Wah 52 -75 2.3
|South Wan 58 -11.0] 2.1
Weal Wall 74 -4.0] 2.1
West Wall 78 1.2 2.1
Weal Wall (1] 1.1 2.1
Floor 102 1.2 21
Floor 104 1.8 2.4
Fioor 119] 0.6 2.1
Floor 121 -23.0 2.1
Floor 124 -34.0] 2.1
IFioor 138 -13.0] 2.1
Celling 157 -21.0 2.1
IEG—M 159] -18.0. 2.1
174 -18.0 2.1
|0e||ng 176 -21.0 2.1
Ceiling 179 -17.0 2.1
[Cetiing 195] -18.0 2.1

¢ a8ed
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T030 FINAL SURVEY SSA's
o ~ Average SSA Values .
No. Total Total Rem. Rem. .

Lot No. Samples* Alpla Deta Alpha Bela CGamma Tritium*
! 68 9.79 W | s it 1 0 5.00
2 40 J 2.79 291 7.09 . 14.5 032 5.00

Maximum 9.79 - 293 AN 17 032 5.00
Minimum 9.79 289 .1 I I I A % 1) - 500
Wt. Mean 9.79 293 629 | 3 1T 03 500

*Nole: ‘There were 60 tritium samples for the affected area.
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Appendix C.

Grid Locations for Building T030 Survey
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T030 WALKWAY GRID LOCATION DIAGRAM
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. West Wall
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Surveyed Grids # | = Floor (F) and Ceiling (C) Grids
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T030 NORTH WALKWAY CONCRETE PAD GRID LOCATOR DIAGRAM

g .
North B = Surveyed Grid
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T030 WOMEN'S ROOM FOYER GRID LOCATION DIAGRAM
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