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EXECUTIVE SUMMARY

On September 1998, a Final Status Survey was completed in Building 4019 confirming that
the facility meets release limits approved by the Department of Energy, and the Department of
Health Services. Accordingly, the facility is suitable for release for unrestricted use.

During 1998, a comprehensive decontamination and decommissioning effort was conducted in the
former SNAP Testing Facility, Building 4019. After D&D efforts, a comprehensive Final Status
Survey of the facility concluded in September 1998. The Final Status Survey classified the
building into two types of areas: “affected areas™ which either had a potential for contamination or
may have required previous decontamination, and “unaffected areas” where no previous
decontamination effort was ever required. Sample Lot surveys were obtained from these areas.

Sample Lot 1, affected areas, comprised of the High Bay Floor, 3 meters up the walls, and Vault
Room 109. Sample Lot 2, unaffected areas, comprised of the walls of the High Bay from 3 meters
off the floor to the ceiling, overhead crane, piping, and ventilation ducting. Sample Lot 3, affected
area, comprised of the Reactor Test Chamber itself. Sample Lot 4, unaffected areas, comprised of
the office area and Room 110 that was already accepted as areas found below guideline limits in
1996 and remained so. All measurements were tested statistically for compliance within the
regulatory acceptable derived concentration guideline limits (DCGLs), and ambient exposure
rates.

l

In all Sample Lots for affected and unaffected areas, the highest quantitative total alpha
measurement found was 13 dpm/100cm?, and the highest quantitative total beta measurement
found was 961 dpm/100cm? which were well below the 5,000 dpm/100cm?” limit for fixed
contamination. The highest removable alpha contamination found was 6 dpm/100cm’, and the
highest removable beta found was 12 dpm/100cm’, again significantly below the 1,000
dpm/100cm® removable contamination limit. The highest level for Cs-137 was 1.8 pCi/gm, and no
Co-60 was detected in any of the areas. The Cs-137 activity was scabbled, and the concrete debris
was removed as contaminated waste. A 100% direct qualitative frisk of all fioors, walls and
ceilings revealed all areas had no significant detectable activity.

Graphs of the surface contamination results were evenly distributed, and the results were less than
the release limits. All tests for surface contamination confirmed the entire Building 4019 is
suitable for release without radiological restrictions.
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1.0 INTRODUCTION

Rocketdyne Propulsion and Power conducts decontamination and decommissioning (D&D)
operations at its former nuclear facilities and sites to demonstrate compliance with dose and risk
based regulations. During D&D of these facilities, continuous efforts are made 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 under established
protocols to demonstrate that remaining radioactivity does not exceed the Department of Energy
(DOE), or the State of California regulatory limits.

The regulatory agency responsible for the facility confirms whether the building is acceptable for
release for “unrestricted use”. The Final Status Survey is designed to demonstrate compliance
with the regulatory release criteria. The scope of the Final Status Survey includes known and
suspected areas of radioactivity. The Final Status Survey is discussed as a single stage of the
investigation process using data from other surveys in the planning process. A systematic
sampling approach was used based on rules that achieve representative sampling consistency with
the application of statistical tests.

The Final Status Survey of Building 4019, demonstrates that all parameters of the established
regulatory guidelines and values are satisfied.
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2.0 BACKGROUND

2.1 Location and Structure

Building 4019 is located at the Rocketdyne-Santa Susana Field Laboratory, along the northwest

~ boundary line. The facility is constructed of steel framing with steel siding, and contains a 10,800
square feet High Bay, a 10-ton overhead bridge crane, and an adjoining office control center. A
12-foot diameter vacuum test chamber with a hydraulic lift platform is located inside the
northwest area of the High Bay. A vault room (109) with cinder block walls is located in the
southeast corner. Building 4019 office areas include the equipment Room along the northwest
quadrant of the building. A plan view of Building 4019 is shown in Figure 1 below.

FIGURE i: TOPOGRAFHY MAP OF BUILDING 4019
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The dimensions of the High Bay are 60-ft long by 45-ft wide by 36-f high. The former (Fuel
Storage) Vault Room 109, is 12-ft by 10-ft by 10-ft and is located inside the High Bay. The
Reactor Test Chamber in the High Bay floor, is cylinder shape for a quarter of the area down;
square shape for the remaining three quarters to the bottom, and contains approximately 2448 &>
of surface area. It is 12-ft diameter, and 40-ft deep. The office areas, located next to the High
Bay, are 60-ft long by 28-ft wide by 10-ft high. Former Equipment Room 110, which is also 12-ft

by 10-ft by 10-f, is locaied on the northwest end of the office areas. Sheet-rock walls separate the
offices from the High Bay. There is one double and one single door access into the High Bay from
the office area, and two roll-up doors and two single door access into the High Bay from the
outside area,

2.2 Operating History

In support the Atomic International’s Systems for Nuclear Auxiliary Power or SNAP program,
Building 4019 was built for testing SNAP reactors at zero power. Several reactor designs were
developed and tested in the Reactor Test Chamber for the SNAP program. Encapsulated,
enriched uranium was used in the testing, with no resulting neutron activation or release of
nuclear material. All nuclear or radioactive material handled was fully encapsulated. No
contamination incidents or fission product releases occurred at Building 4019. Upon termination:
of the SNAP program in 1970, all SNAP components were removed. A radiation survey was later
performed in 1988 to ensure no radicactivity existed (See Reference 1). Building 4019 was later
designated as the ETEC Construction Staging and Computer Facility, and has been used for this
purpose since.

2.3 Radiological Assessment

Building 4019 was not expected to contain residual activity for several reasons:

¢ Nuclear materials, such as uranium carbide, handled in the High Bay were fully encapsulated
in Hastelloy® and no releases occurred.

e Activation of building materials was negligible as the test reactors were operated for shoﬁ
periods at low power.

o When Building 4019 was reaséigned, a thorough radiation survey was performed to ensure
no residual activity remained undetected.

In 1988, surveys conducted for Building 4019 were based on limits prescribed in the DOE
guidelines for enriched uranium used for the SNAP. The scope and detail of this radiological
survey was based on the likelihood residual activity occurred in those areas where nuclear
operations were performed despite the reasons listed above. Maximum total surface activity levels
in the High Bay were 55 dpm/100c¢m?’ for alpha, and 1400 dpm/100cm’ for beta. Removable
activity levels in the High Bay were less than 12 dpm/100cm? for gross alpha and less than 16
dpm/100cm? for gross beta (see Reference 1). Offices adjacent to the High Bay were surveyed for
radiological contamination and found clean, confirming that contaminated materials were not
worked on or transported outside of the High Bay.
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In January 1996, a survey conducted by ORISE in the southwest area of the High Bay detected a
floor spot reading total alpha measurement ranges of 34 to 55 dpm/100cm?, and less than 12
dpm/100cm’ removable alpha. The highest total beta measurements ranged from 1400 to 11,000
dpm/100cm?, and the highest removable beta contamination was less than 16 dpm/100cm’ (See
Reference 4).

Since the total beta measurement for that location was above release limits, this spot was scabbled
during the 1998 Final Status Survey. A follow-up survey verified the highest total alpha
measurement was 8 dpm/100cm’, and no removable alpha detected on that specific floor surface
area. The highest total beta measurement was 364 dpm/100cm’, and the highest removable beta
contamination was 20 dpm/100cm?.

In September 1998, the Final Status Survey was conducted in the High Bay, Reactor Test
Chamber, Vault Room 109, Equipment Room 110, and office areas to confirm that no
contamination remained exceeding any radiological limits. The results of the Final Status Survey
are recorded in Section 5.0.

Access into the Reactor Test Chamber was initially not possible due to the oil and glycol in the
bottom area from past operations of the platform. Since the radiological status required
verification, the oil and glycol were sampled, pumped cut, and the entire test chamber was steam .
cleaned prior to the performance of the Final Status Survey. -
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3.0 SURVEY PREPARATION

3.1 Identifying Survey Units

The Building 4019 High Bay area, test chamber, adjoining rooms and offices were divided

into two survey classes: “affected” and “unaffected” areas based on past surveys where

contamination was known or suspected.. The survey units were then evaluated to determine if

surface contamination was below the derived concentration guidelines (DCGLs). A reference
coordinate system was established and marked in the High Bay, test vault, and office areas.

Random sampling points were identified in the survey pattern. (Refer to Figure 2). Coordinates
that did not fall within the survey unit area or could not be surveyed because of site conditions

were replaced with other sample locations.

Scanning was performed to locate small areas of elevated concentrations of residual radicactivity
to determine if they met the release criteria. Direct, qualitative scans were conducted for alpha
and beta-gamma contamination followed by a cumulative counts and smear surveys of interior

surfaces. The percentage of survey conducted for each area is shown in Table 1.

TOTAL | TOTAL

QUALITATIVE | QUANTITATIVE' | REMOVABLE | AMBIENT
LOT CLASS LOCATION | « B " 8 o B y
1 AFFECTED | Hibay Floor, | 100% | 100% 11% 11% 11% 11% 11%
Lower Walls SCAN SCAN SCAN SCAN
TOTAL | TOTAL
2 | UNAFFECTED | Hibayupper | 100% | 100% 6% 6%
walls, ceiling, | SCAN | SCAN | scan | scan 6% 6% NONE
crane TOTAL | TOTAL
3 AFFECTED Test 100% | 100% | 21% 21%
Chamber | SCAN | SCAN | scan | scan | 21% 21% NONE
TOTAL | TOTAL
: _ - -
4 AFFECTED R 109 Slg(:g Slg%‘} 11% 11% 11% 11% ONE
TOTAL | TOTAL | SCAN | SCAN
5 | UNAFFECTED | Room110, | 100% | 100% | NONE | NONE 500 500 NONE
Offices SCAN SCAN Smears | Smears

% indicates measarements taken in grid squares within the 9 square meter grid areas.
! Obtained with S-minute counts.

TABLE 1: SURVEYS DETERMINED FOR BUILDING 4019.
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In the affected areas, direct, qualitative alpha and beta-gamma scans of the floors and walls,
(100% surface area) were conducted. After the scans, the entire area was divided into 9 square
meter grids and portrayed on a scaled survey map (see Figure 3). Within each grid, a one square
meter area {1m x 1m) was selected for a cumulative count survey. For surfaces having less than a
square meter area (remnant areas), a minimum area of one square meter was surveyed by
combining other adjacent remnant areas. In affected areas, structural surfaces consisting of beams,
pipes, conduits, and other surfaces that were not easily assessable were surveyed over twenty

percent (20%) of the surface area.

For unaffected areas, a direct, qualitative scan (100 % of all surface area) on the floors, walls, and
ceilings was conducted. Areas of concern included floor baseboards, windowsills, areas behind
file cabinets or furniture, door thresholds, and any other areas where contamination potentially
accumulated over time. Portions of the High Bay unaffected area, were selected for a cumulative
count survey. Surfaces selected for surveying were based on those expected to have the highest
contamination levels (e.g. ledges, tops of conduit, etc.). After the survey of the accessible areas of
the ventilation ducting was conducted, no contamination was detected. Figure 2 shows the areas

in Building 4019 designated as the affected and unaffected areas.

-
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FIGURE 2: AFFECTED AND UNAFFECTED AREAS
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3.3  Sample Collection

Sample Lot 1 (Affected Areas)

Sample Lot 1 was composed of measurements taken from the High Bay floor (including the
c]gn it trenches) and walls up to 3 meters high. Figure 3 shows the High Bay grid map used for
the survey.
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FIGURE 3: SAMPLE LOT 1 HIGH BAY

Measurements were taken for quantitative total alpha and beta, removable alpha and beta, and
ambient gamma levels, Qualitative measurements were taken for all one hundred percent (100%)
of the survey grid, and quantitative measurements for eleven percent (11%) of all the survey grids
(See Table 1). This method satisfies the State of California guidelines in DECON-1 (see
Reference 5) that a minimum of 10% of an area shail be surveyed.
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Sample Lot 2 was composed of measurements taken on the upper wall areas of the High Bay,
from the 3 meter high mark where the affected area ended, up to and including the ceiling. A

. direct quatitative frisk (100%) was performed using an alpha scintillation probe and a G-M
pancake probe. Six percent (6%) of all surfaces were surveyed for total alpha and beta activity,
and six percent (6%) for removable activity (see Table 1). The overhead crane, ventilation
ducting,beams and horizontal surfaces were scanned 100% for direct qualitative frisk. Figure 4
shows the High Bay unaffected area grid survey.
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Sample Lot 3 (Affected Area)

The Sample Lot 3 survey consisted of the Reactor Test Chamber, shown in Figure 5. The entire
chamber was grided and surveyed in the same manner as Sample Lot 1 except twenty one percent
(21%) of the area was surveyed for quantitative alpha and beta measurements, and twenty-one
percent (21%) for removable activity. Samples of glycol and oil from the bottom of the pit were
obtained and sent to the laboratory for a gamma spectral analysis with the Canberra Series 100
MCA System with High-Purity Germanium Detector and a “Chain of Custody” tracking form.

PZ. P7T

] Pr;% B
o — E | P

7 The numbered squares depict the actual numbers surveyed. Refer to
<4 Appendix A page 30 for the actual grid map used.

FIGURE 5: SAMPLE LOT 3 REACTOR TEST CHAMBER
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In addition to the High Bay area itself, Room 109, the former [New Fuel Storage] Vault, was
located within the High Bay. The same level of survey conducted for the affected area of the High
Bay described above for Sample Lot 1, was performed for Sample Lot 4, Room 109. Figure 6

shows the grid map for Room 109,
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FIGURE 6: [NEW FUEL STORAGE] VAULT, ROOM 109 GRID MAP

Sample Lot S (Unaffected Area)

Sample Lot 5 comprised of the office areas and [Component Equipment] Room 110. A one
hundred percent (100%) direct qualitative frisk of the walls, floors, and ceilings was performed
using an alpha scintillation probe and a G-M pancake prebe (see Table 1), Three hundred (300)
random smears were taken in the office areas, and two hundred (200) smears in Room 110 for

removable contamination.
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3.4  Survey Instrumentation and Techniques

A count rate meter with an audible indication was used for both qualitative and quantitative scans.
Audible indication during the scan required a detector to be more sensitive than the scalar read-
out. For scanning, the detector was moved slowly, at a scan rate of less than 5 cm/sec, over the
surface being surveyed. The face of the detector was located near the surface and not more than
Ya-inch distance away.

Standard 1.75 inch disk smears (1 3/4 NPO, cloth) were used to obtain measurements of
removable surface alpha and beta activity by wiping approximately 100 cm?® of the surface area.
The activity was measured on the disks using a low background, gas-flow, Tennelec proportional
counter calibrated using Th-230 and T¢-99 standard sources.

The ambient exposure rates were measured at 1-meter from ali surfaces using a 1-inch by 17, Nal
probe, Nal scintillation detector calibrated quarterly, and daily checks made using a Cs-137
source, A standard conversion factor of 215 cpm per uR/hr, based on comparisons with a
Reuter-Stokes High Pressure Ion Chamber (HPIC), was used for conversion of counts per minute
to pR/hr measurements. All survey data was recorded on Final Status Survey Data Sheets
(FSDS).

35 Calibrations and Checks

Measurements of total and maximum alpha surface activity were made using an alpha scintillation
detector, sensitive only to alpha particles with energies exceeding about 1.5 MeV. The detector
was calibrated with a Th-230 alpha source standard traceable to the National Institute of
Standards and Technology (NIST). Measurements of the average and maximum beta surface
activities were made with a thin-window pancake Geiger-Mueller (G-M) tube. The G-M detector
was calibrated with a T¢-99 beta source standard, traceable to NIST.

All portable survey instruments were serviced and calibrated with NIST traceable standards on a
quarterly basis. In addition, daily source, background, and performance checks were done on all
instrumentation, when in use, to determine acceptable performance and establish a background
value for the instrument on that day. Calibration records for the survey instruments used are
maintained in the Radiation Safety Department files.
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The gas-flow proportionat counters, used to measure removable contamination, were calibrated
using Th-230 and Tc-99 standard sources, traceable to NIST.

The ambient exposure rates at 1m from surfaces were measured using a one-inch by one-inch (1-
in x 1-in) probe Nal scintillation detector. These instruments were calibrated against a Reuter-
Stokes high-pressure ionization chamber, and daily checks were made using a Cs-137 source.

Daily checks and calibrations were performed on all instrumentation to determine acceptable
performance. Daily checks and calibration data were entered on the appropriate Instrument
Qualification Sheet (IQS).

3.6 Detection

The detection limits for the instruments and methods used are shown in Table 2. They are well
below the DOE limit criteria (Reference 7). Disintegration per minute (dpm) means the rate of
emission by radioactive matenial derived 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 existed, the limits established for alpha and beta radionuclides applied
independently.

Alpha (dpm/100cm”) Beta (dpm/100cm” ) Ambient
Total Removable | Total Removable { Gamma
(uR/hr)
Limit Criteria
' 5,000 1,000 5,000 1,000 <5 !:R/hr
ove
background
Theoretical Detection
Limit (SAA) 5.25 459 367 11.0 0.25
Derived lietection Limit
Range 3.5-7.0 41-508 | 161484 | 9.8-122 0.24-0.26
Detection Limit
(% of limit criteria) 0.1% 0.45% 6.8% 1.1% 5.0%

TABLE 2: DETECTION LIMITS AND ESTABLISHED LIMIT CRITERIA
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Acceptable contamination limits and gamma exposure rates for releasing a facility for unrestricted
use are described in Table 3 below. The lowest (most conservative) applicable limits were chosen
from these guidelines and incorporated into the Final Status Survey criteria for the Building 4019,

Radionuclides

Average

Masximum

Removable

Separated or enriched Sr-90, Th-natural, Th-232

U-natyral, U-235, U-238, and associated decay
products

Beta-gamma emitters (radionuclides with decay
modes other than alpha emission or spoatancous
fission), including Sr-90 intrinsic to the mixture.
[This category of radionuclides includes mixed
fission products, including Cs-137 and Sr-90. It
does not apply to Sr-90, which has been separated
from the other fission products or mixtures where
the Sr-90 has been enriched.]

<1,000

<5,000a

<5,000B+y

<3,000

<15,000c

<15,000B-y

<200

<1,0000

<1,0008-y

Gamma Exposure Rate

< 5 puR/hr above background at one meter

Note: Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits
established for alpha- and beta-gamma-emitting radionuclides apply independently. Measurements of average
contamination should not be averaged over an area of more than one square meter, For cbjects of less surface area,
dose rate averages should be derived for each such object. The maximym and removable contamination level applies

to an area of not more than 100 cm?,

From DOE Order 5400.5, Figure IV-1 (see Reference 7).

TABLE 3: ALLOWABLE RESIDUAL SURFACE CONTAMINATION (DPFM/100CM2)
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Table 4 provides guidelines for alpha and beta-gamma emitters whose specific isotopic content

had not been determined.
Average Removable Maximum Max Count Rate
(dpm/100 cm2) | (dpm/100 cm2) | (dpm/100 cm2) Meter Response
Radionuclides
Un%dentiﬁed Alpha < 100 < 20 < 300 No detectable activity
ernutters when measured on 2
ZnS portable survey
meter. (<2 cpm on
“slow” response)
Unidentified Beta- < 35,000 <100 < 15,000 < 100 net counts per
Gamma emitters minute above ambient
background on 2
pancake frisker
(sce Reference 7)

TABLE 4: CONTAMINATION LIMITS FOR UNIDENTIFIED ISOTOPES

The average surface levels of contamination were taken over an area of one square meter. For
objects of less surface area, the average was derived for each surface. The maximum
contamination {evel applied to an area of not more than 100 cm?, The amount of removable
material per 100 cm?® of surface area was determined by wiping an area 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.
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4.0 DATA ANALYSES

The Final Status Survey had to confirm that Building 4019 High Bay, Reactor Test Chamber,
overhead crane, and rooms 109 and 110 and adjoining offices were acceptable for unrestricted
use. Therefore, the results of the survey must be validated using statistical analysis. A distribution
analysis was performed in which the activity was plotted against the cumulative probability using
Cumplot 2.20 (see Reference 3).

A statistical procedure was used to validate the applicability of the raw survey data for selected
sample lot areas. The statistical method known as “sampling inspection by variables” was used.
This method is widely applied in the industry and military.

In sampling inspection by variables, the data is assumed to be normally (i.e., Gaussian)
distributed. 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 calculated from the number of samples to achieve the
desired sensitivity for the test

TS and x are then compared with an acceptance limit, U, 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, is examined. Of the various criteria for selecting plans for acceptance sampling
by variables (see Reference 8), 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” (), the risk of accepting 2 lot of quality equal to or
poorer than the LTPD.

Assigning values for LTPD and B, and given the sample size n, a value for & can be calculated as
follows:

f 2 _ K KZ :
k=K2+ 5 ab;a:l-— £ _. p=K:-L
a

2n-1 ¢ n
where & = tolerance factor,
K; = the normal deviaie exceeded with probability equal to the LTPD,

Kp the normal deviate exceeded with probability of 8,
n = number of samples.

Depending on the data collected, the statistical test may resuit in one of three conclusions
illustrated on the next two pages.
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1. Acceptance: I the test statistic (; + k's) 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.
Graph A is an example of the sample lot acceptance by the test.

1.500. . ; . =
Ho. Pis. = 51
Acceptance Limit (UL = 1,000) Moan = 51
o Mean () = 51 St
1.000. - uL
]
Test Statistic (TS = 415)
2 soaf_ -
= N - R
E
)
g 0.
TS <UL <UL
-508. (415 < 1,000) *™ (51 < 1,000} | -
s4x
-I.Ulll. ] 1 1 [ ]
8.1 1 10 50 a8 9y sas
Cumulative Probability (%)

GRAPH A. EXAMPLE OF SAMPLE LOT ACCEPTANCE, WHERE TS (=x + K-S) <

ULAND x <UL

2. Collect additional measurements: If the test statistic (; + k-5) is greater that the limit (U),
but x itselfis less than U, and if independently re-sampling and combining all measured
values to determine if x + &5 < U for the combined set occurs; then accept the region as
clean. If not, the region is contaminated and must be remediated. Graph B gives an example
of additional measurements that must be taken in the sample lot to accept or reject it.

4.000. T T T T T
: = 51 .
1.000 mm «——— Mean (X} = 308 dP
. .~ Skkaa= 836
IS = 160
& 2.0m0. Test Statistic (TS = 1,600)
=2
% 1.000. —
[~'%
= Oyt
> — et
% -1.000. - TS>UL . x<UL =
{1,800 > 1,000) {309 < 1,000)
-2.000. ’ -
séx
__3'000‘ L L1 1 1 [} 1
8.1 1 10 50 g 99 99.9

Cumulativa Probability (2¢)

GRAPH B. EXAMPLE OF SAMPLE LOT REQUIRING ADDITIONAL
MEASUREMENTS, WHERE TS (= x + K-§) > UL AND x <UL
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3. Rejection: If the test statistic (x -+ &5) is greater than the limit (U) and x = U; the region is
contaminated and must be remediated. Graph C gives an example of sample lot rejection by
the test.

5.004. I T T t T
Test Statistic (TS = 3,810)
4000. | __ & -
R RS ;
P = 51 — E
= 3'nun‘>_ :":a:‘f 11?’0 & Mean (x)=1,170 W ' -
E Sigma = 1700 ;
= TS = 3810
% 2.000. - i
Acceptance Limit (UL = 1,000
£ / pt { )
= 1.000. |- w
> 1000
N
¢ RO AL It _ :
T8> UL xX>UL
41.000. |- 2,810 > 1,000) ™% (1170>1,000) | -
aux
__z‘uu"' L i . : ]
(L ] 1 10 . L1} a9 93 99.9

Cumulative Probability {%6)

GRAPH C. EXAMPLE OF SAMPLE LOT REJECTION, WHERE TS (= x + K:S) > UL
AND x >UL

The Final Status Survey was analyzed using a Lot Tolerance Percent Defect of g = LTPD = 5%,
for the choices K = K; = 1.645 for a region of rejection, one-tailed test. The 5% value used was
more conservative than the 10% LTPD Consumer Risk Value used by the USNRC [Regulatory
Guide 6.6], and State of California (see Reference 9) . If the statistical tests met the acceptance
criteria above, we were willing to accept the hypothesis that the probability of accepting a Sample
Lot as not being contaminated, (which is in fact 5% or more contaminated) is 5%. In other words,
if the test statistic is less than the release criteria, we are 95% confident that over 95% of the
Sample Lot has residual contamination below 100% of the release criteria of Section 3.6. This is
referred to as the (95/95/100) test.
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5.0 SAMPLE LOT ANALYSES AND RESULTS

Survey measurements were tested against the acceptance criteria for each particular type of
radiation. All Sample Lots were tested for removable contamination, and Lots 1 through 3 for the
total contamination and ambient gamma measurements.

Measurements for the Final Status Survey were taken over the period from 9/5/98 through

"9/30/98. Raw data measurements were adjusted for daily instrument background and statistically
tested using the “Cumplot” method (see Reference 3). Data was plotted on cumulative probability
graphs shown in Appendix B. The more linear the data, the closer it approached a normal
distribution. When applicable, plots were shown in two scales; a condensed scale to show
detailed data distribution and an expanded view when there is a wide separation between the data
and the acceptance limit.

The test statistic (TS =x + k-s) for all sample lots combined were calculated and applicable
contamination acceptance limits were compared. Individual calculated sample results data, used
to generate the graphs, are aiso provided in the following Appendices B through E.

5.1 Test Statistic Results

The test statistic results shown in Table 5, demonstrate for each applicable acceptance limit (UL);
the corresponding test statistic (TS) value is less than U, (TS < U). Therefore, the Sample Lots
pass the “sampling inspection by variables” test and are “Accepted” as radiologically clean. The
Building 4019 surveys correspond to assuring with a 95% confidence that 95% of the Sample
Lots have residual contamination below 100% (a 95/95/100 test) of the applicable DOE and State
of California limits (see Reference 6).

Total Removable
(dpm/100 cm®) (dpm/100 e®)
Criteria
Alpha Beta Alphs Beta
Acceptance Limit (UL) 5,000 5,000 1,000 1,000
Actual Results (TS} 7 473 3 13
Lot I High Bay
Lot 2 (TS} 4 -633* 3 18
Lot 3 (TS) 10 91 4 13
Lot 4 (TS) 12 1300 3 3

*Refer to Section 5.2, Lot 2 for details

TABLE 5: TEST STATISTIC RESULTS COMPARISON
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5.2  Sample Lot Survey Resulis

Lot 1

For the High Bay, the survey data results demonstrated the highest quantitative total alpha
measurement was 13 dpm/100cm? and highest removable alpha contamination was 5.5
dpm/100cm’® The highest quantitative total beta measurement was 797.5 dpm/100cm” and the
highest removable beta contamination was 23 dpm/100cm’.

The highest [gross] gamma level was 10 pR/hr inside the building. Background outside of
Building 4019 was higher than inside Building 4019 itself. The acceptance limit of 18.3 pR/hr was
derived from the reference background of 14,256 cpm outside of Building 4019, divided by the
215¢cpm/pR/hr conversion factor, plus SuR/hr correction factor over that background level. The
highest corrected {net] gamma level was <SuR/hr above background.

Qualitative measurements taken for all one hundred percent (100%) of the survey grids in the
affected area indicated no detectable activity.

Refer to Appendix B for Lot 1 detailed results.
Lot2

The survey data resuits for the High Bay, unaffected area showed the highest total alpha
measurement was 3 dpm/100cm? and highest removable alpha contamination was 5 dpm/100cm?,
The High Bay area where the survey took place, three meters up from the floor to the ceiling, and
the fact that the background is lower the further the distance from the ground; resuited in the
corrected beta activity to be lower than background levels. The highest total quantitative beta
measurement was below background levels. The highest total beta measurement with no
background levels subtracted out [gross] was 286 dpm/100cm’. The highest removable beta
contamination was 25 dpm/100cm?. This data includes the overhead crane and ventilation ducting
{(see Appendix C).

Qualitative measurements were taken for all one hundred percent (100%) of the survey grid
indicated no detectable activity.

Lot3

The highest total alpha measurement was 5.5 dpm/100cm? and highest removable alpha
contamination was 3 dpm/100cm?. The highest total beta was 357 dpm/100cm’ and the highest
removable beta contamination was 12.5 dpm/100cm’” (see Appendix D). Qualitative
measurements were taken for all one hundred percent (100%) of the survey grid indicated no
detectable activity. The radionuclide concentrations analysis on the glycol and oil from the

Reactor Test Chamber found no contamination of Cs-137, Co-60, or any other man-made isotope
or fuel.

Lot4

The survey data results for Room 109 demonstrated a highest total alpha measurement of 11.5
dpmy/100cm? and highest removable alpha contamination was 5 dpm/ 100cm’. The highest totat
beta was 961 dpm/100cm’” and the highest removable beta contamination was 10 dpm/100cm?
(see Appendix E). The highest gamma level was 2.5 uR/hr.
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LotS

The survey data results for the office areas and Room 110 indicated that removable surface
contamination results were evenly distributed, and the results were less than the release limits.

Qualitative measurements taken for all one hundred percent (100%) of the survey grids in the
affected area indicated no detectable activity.

Table 6 summarizes the Sample Lot results for all areas of Building 4019.

Location | Quantitative Total Removable Gross Gamma Qualitative
(dpm/100 cm?) (dpm100 cm?)
Exposure Rate

Alpha Beta Alpha Beta {uR/M) Alpha Beta
Lot 1 11 797 5 23 108 NDA? NDA
Lot2 3 -548* 5 25 NM NDA NDA
Lot 3 5 357 3 12.5 NM NDA | NDA
Lot 4 1" 961 5 10 15.7 NDA NDA
Lot § NM° NM <MDA°® <MDA NM NDA NDA

(A)YGross counts, referto Lot 2, Page 23  (B)NDA= no detectable activity (C) MDA: Minimum Detectable Activity
(D) NM = not measured (E) Refer to Lot 1, page 23

TABLE 6: MAXTMUM SURVEY RESULTS

53 Seabbled Floor Section

When a small, 2-ft by 2-ft floor section near the southwest corner of the High Bay was identified
in the 1996 ORISE Survey Report, the highest total beta measurements ranged from 1400 to
11,000 dpm/100cm?. The floor section was scabbled and samples were taken during the
procedure, The sample results revealed 1.8 pCi/gm of Cs-137 at approximately 20% of the clean-

up standard of 9.2 pCi/gm (the location of the highest counts/minute). No Co-60 was detected.
The scabbled residue was disposed of as radioactive waste.

Post remediation, the highest quantitative total alpha measurement to that floor section was 8
dpm/100cm?2 and no removable alpha measurements were detected on that specific floor surface
area. The highest quantitative total beta measurement was 364 dpm/100cm2 and the highest

removable beta contamination was 20 dpm/100cm’. Again, these measurements were well below
the regulatory limits.
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6.0 CONCLUSION

In all Sample Lots, the highest quantitative total alpha measurement was 13 dpm/100cm?, and
highest removable alpha found was 5 dpm/100cm®. The highest quantitative total beta
measurement was 961 dpm/100cm’®, and highest removable beta found was 25 dpm/100cm® The
highest test statistic for the distribution of contamination was well below DOE approved
acceptance limits for both alpha and beta contamination. The highest measured Cs-137 activity
found was 1.8 pCi/gm. This area was remediated. Based on the results of the investigations
reported here, the High Bay, Room 109, Reactor Test Chamber, facility High Bay crane, Room
110, and office areas of Building 4019 are free of contamination. They meet the Department of
Energy approved acceptance criteria and Building 4019 is therefore releasable for “unrestricted
use” with no radiological restrictions
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APPENDIX A

MAPS
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LOT 3: REACTOR TEST
CHAMEBER GRID MAP
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LOT 4: FUEL STORAGE ROOM 109
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APPENDIX B

SAMPLE LOT 1
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Removable Beta Measurements-Lot 1: High Bay
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Lot 1 High Bay

Affected Area

TITLE: Final Survey T019 High Bay

Data Description; Floor Grids

No. of Samples: 71

| 5MIN _ 1MI SMIN 1Ml {1MIN ALPHA _ BETA GAMMA
SAMPLE GRID ALPHA BETA GAM INSTRUMENT SMEAR INSTRUMENT SMEAR
NAME AM [TOTA |MAX|REM[TOTAL] MAX|REM| TOTALBACK |EFACT AFACT| BACK| EFACT | BACK 1EFACT| AFACT | BACK | EFACT | BACKG | EFACT

Floor Grid: 8/14/9] 287 6 0] 328 4] 1979 45| 466 1.4] 0.01] 0.3455] 324.5] 10.20 5 2.1] 0.3892| 14256| 0.005
|Floor Grid 288 5 Q] 325 4] 2023{ 45| 4.66 1.4] 0.01{ 0.3455] 324.5| 10.20 S 2.1} 0.3892] 14256| 0.005
Floor Grid 205 ;] Q] 320 3] 1725 45| 466 1.4] 0.01] 0.3455] 324.5] 10.28 5 2.1] 0.3892| 14256] 0.005
Floor Grid 209} ] 0] 313 3| 2060 45| 466 1.4] 0.01] 0.3455] 324.5] 10.29 5 2.1] 0.3892| 14256] 0.005
Floor Grid 302| 8 0] 304 2] 1962 45] 4.66 1.4] 0.01] 0.3455] 324.5| 10.28 5 2.1] 0.3892{ 14256| 0.005
Floor Grid 310] 3 0] 308 2| 1758 4.5] 4.66 1.4] 0.01} 0.3455] 324.5| 10.29 5 2.1] 038921 14255] 0.005
Floor Grid 349] 4 0] 298 4] 1580 45] 4.66 1.4] 0.01] 0.3455] 324.5| 10.29 5 2.1] 0.3802{ 14256| 0.005
Fleor Grid 353] 3 0] 251 7| 1749 45| 4.68 141 0.01] 0.3455] 324.5] 1029 5 21103892} 14255] 0.005
Floor Grid 359] B8 0] 250 3| 1829 45| 486 1.4{ 0.01] D.3455{ 324.5| 10.29 5 2.1] 0.3802] 14256| 0.005
Floor Grid 370] 3 1] 306 2| 1885 45| 468 1.4] 0.01] 0.3455] 324.5] 10289 & 2.11 0.38092| 14258] 0.005
Floor Grid 3771 3 G| 295 5| 1553 45| 466 1.41 0.01] 0.3455} 3245] 1029 5 2.1] 0.3892] 14256| 0.005
Floor Grid 38g! 2 O] 282 2] 1849 45] 466 1.4] 0.01] 0.3455] 324.5| 10.28| 5 2.1] 0.3882] 14256] 0.005
Floor Grid 297 5 G| 402 5] 1876 45| 468 1.4} 0.01] 0.3455] 324.5] 10.29] 5 2.11 0.3892] 14256{ 0.005
Floor Grid 401 4 2] 337 3] 1831 45 468 1.4] 0.01] 0.3455| 324.5] 10.29 il 2.1] 0.3892| 14256{ 0.005
Floor Grid 413 1 O 337 2] 1918 45| 468 1.4] 0.01] 0.3455] 3245 10.28 5 2.1] 0.3892| 14256| 0.005
Fioor Grid 420 3 2 35 2] 1609 4.5 4.66 1.4] 0.01] 0.3455] 324.5| 10.29 5 2.1] 0.3892] 14255| 0.005
Floor Grid 430 3 D] 291 4] 1783 4.5 4.66 4.4] 0.01] 0.3455] 324.5] 10.28 ] 2.1] 0.3802] 14256| 0.005
Floor Grid 437 9 o] 381 4] 1737 45] 466 1.4] 0.01) 0.3455] 324.5] 10.29 5 2.1] 0.3892| 14256| 0.005
[Fioor Grid 439 10 0} 286 1] 1823 4.5] 4.66 1.4] 0.01] 0.3455] 324.5] 10.20 5 2.1] 0.3892| 14256] 0.005
Floor Grid 482 12 0] 356 2| 1889 4.5] 4.66 1.4] 0.01] 0.3455] 3245] 10.20 5 2.1] 0.3892| 14256] 0.005
Floor Grid 486 1 0] 328 2| 1848 45| 4.66] 1.4] 0.01] 0.3455] 324.5; 10.29 5 2.1] 0.3892] 14256} 0.005
Floor Grid 487 3 0] 325 8| 1!99 45] 4.68 1.4] 0.01] 0.3455] 324.5; 10.29 5 2.1] 0.3892) 14256] 0.005
Floor Grid 490 1 0] 320 6 1741 45| 465 1.4] 0.01] 0.3455] 324.5| 10.20 5 2.1} 0.3892] 14256] 0.005
Floor Grid 504 1 0] 313 3l 1819 45| 4.66 1.4] 0.01] 0.3455] 324.5] 10.29 5 2.1] 0.3892] 14256| 0.005
Flooe Grid 507 5 0] 304 21 1954 45| 4.66 1.4] 0.01] 0.3455] 324.5] 10.20 5 2.1} 0.3892] 14256] 0.003
Fioor Grid 528 10 0] 308 3] 2026 45] 466 1.4] 0.01] 0.3455] 324.5] 10.20 5 2.1] 0.3892] 14256] 0.005
Floor Grid 532‘ 3 1] 288 2] 1882 4.5] 4.66 1.4] 0.01} 0.3455] 324.5| 10.20 5 2.1} 0.3892] 14256] 0.005
Floor Grid 537 9} o] 251 2] 1992 45| 4.66 1.4] 0.01] 0.3455] 324.5] 10.28 5 2.1} 0.3892| 14256| 0.005
tFloor Grid 554 6 0] 250 5] 1995 45] 468 14| 0.01} 0.3455] 324.5] 10.28 5 2.1] 0.3892] 14256] 0.005
{Floor Grid 558 2 1] 308 3| 2023 45| 4.66 1.4 0.01] 0.3455] 324.5] 10.29 5 2,41 0.3892] 14256] 0.005
|Fioor Grid 563 S 0] 285 3| 1889 45| 4.66 1.4] 0.01] 0.3455] 324.5] 10.29 5 2.1] 0.3892| 14256] 0.00%
Floor Grid 572 3 0| 282 3] 2054 45] 466 1.4] 0.01] 0.3455] 324.5| 10.20 5 2.11 0.3892} 14256] 0.005
Floor Grid 574 4 i 402 4] 1783 45| 465 1.4] 0.01] 0.3455] 3245| 10.29 5 2.1] 0.3892] 14258| 0.005
Floor Grid 579 5 11 337 8| 1878 45] 466 1.4} 0.01] 0.3455] 324.5| 10.29 5 2.1} 0.2892] 14256| 0.005
Floor Grid 588 4 0] 337 0] 2143 4.5 4.66 1.4] 0.01] 0.3455] 324.5] 10,20 5 2.1} 0.3892] 14258] 0.005
Floor Grid 263 3 2] 307 3] 1690 45| 4.66 1.4f 0.01| 0.3455] 324.5] 10.29 5 2.1] 0.3892] 14258] 0.005
Floor Grid 266] 1 0] 302 4] 1710 4.5] 4.66| 1.4] 0.01} 0.3455| 324.5] 10.29 5 2.1] 0.3892| 14256| 0.005
_L'Inoerd 277} 1 0] 3562 4| 1961 45]  4.65] 1.4] 0.01] 0.3455{ 324.5] 10.20 5 2.1] 0.3852| 14258] 0.005

L%



Lot 1 High Bay

Affected Area
| sMiN Ml SMIN 1ML |1MIN _ ALPHA _BETA GAMMA

SAMPLE IGRID ALPHA BETA GAM INSTRUMENT SMEAR INSTRUMENT SMEAR

NAME AM [TOTA TMAXIREMITOTALIMAX]REM| TOTALIBACK EFACTlAFAGT BACK| EFACT] BACK JEFACT] AFACT | BACK | EFACT| BACKG | EFACT
Floor Grid 334 2 Q] 315 1] 1858 45] 4.68] 1.4] 0.01}] 0.3455] 324.5] 10.29 5 2.1] 0.3892| 14256] 0.005
Floor Grid 465 1 Q] a3 21 19591 4.5 4.§6| 1.4] 0.01] 0.3455] 324.5] 10.289{ 5] 2.1]0.3892] 14258] 0.005
{Floor Grid: 9/16/9] 486 3 o] 330’ 8] 1958] 1.83] 4.70] 1.4] 0.01] 0.3455] 332.3] 10.3| 5] 21]0.3892] 14286] 0.005
|Floor Grid 4791 3 0| 337 1] 19571 1.83] 4.70 1.4] 0.01] 0.3455] 332.3] 10.3] 5  2.14]0.3892] 14256| 0.005
|Floor Grid 480] 8 0] 364 4] 1958| 183] 4.70 1.4] 0.01] 0.3455] 332.3] 10.3] 5 2.1] 0.3892| 14256 0.005
|North Wall: 8110/ ] 15 2 0} 280 5 15] 460 1.4] 0.01] 0.3455] 303] 108 5] 2.1]0.3892] 14255| 0.005
|North Wall: 710/ 23 2 o] 288 3 15] 4.60 14| 001] 0.3455] 303 108 5]  2.1] 038921 14255] 0.005
|North Wali: 9110/ | 27 0 o] 280 3 15| 4.60 1.4] 0.01] 0.3455 303 10.8 5 2.1] 0.3892] 14256| 0.005
North Wall: 9/10/ | 33 1 O] 249 2 15 4.60 1.4] 0.01] 0.3455 303 108 5 2.1] 0.3892| 14256] 0.005
North Wall: 10/ | 39 2 0] 258% g 15| 460 1.4] 0.01] 0.3455 303] 108 5 2.1] 0.3892] 14256] 0005
East Wall £9 3 0] 252 5 15] 4.60 1.4] 0.01] 0.3455 303] 108 5 2.1) 0.3692] 14256 0.005
East Wall 75 2 0] 241 4 15] 460 1.4] 001] 0.3455] 3037 108 5 2.1 0.3892| 14256) 0.005
East Wall 78 2 1 240 1 15] 460 141 0.01} 0.3455 303 108 5 2.1} 0.3892| 142568| 0.005
East Wall BS 1 0f 205 3! 15] 460 1.4} 0.01] 0.3455 303 10.8 5 2.1] 0.3882| 14256] 0.005
East Wall a7 4 0] 244 6] 15] 4.60 1.4 D.01} 0.3455 303 108 5 2.1} 0.3892] 14256f 0.005
East Wall 92 5 0] 280 2 15 460 141 001] 0.3455] 303 108 5 21103892 14256 0.005
East Wall 97 1 1 274 1 1.5} 4.60 1.4] 001} 0.3455 303] 108 5 2.1 0.3892] 14256{ 0.005
East Wal 108 2 0] 2862 4 1.5 4.60 1.4] 0.01] 0.3455 303] 108 5 2.1] 0.3892] 142568{ 0.005
East Well 115 5 0] 286 4 1.5 4.60 1.4] 0.01] 0.3455 303| 108 5 211 038921 14256| 0.005
South Wall: 8/11/] 136 2 01 262 2 1.16 4.6 1.4] 001] 0.3455 303 10.8 5 2.1] 0.3892] 14255| 0.005
South Wall 141 5 0] 230 0 1.16 4.6] 1.4] 0.01] 0.3455 303| 108 5 2.1] 0.3852{ 14256| 0.005
South Wall 144 4 0 239 1 1.16] 4.61 1.4] 0.01] 0.3455 303] - 108 5 211 0.3892] 14258] 0.005
South Wall 147 4 0 238 3 1.16 4.6! 1.4] 0.01] 0.3455 303 10.8 5 2.11 0.3892{ 14258| 0.005
South Wall 151 4 O] 248 2 1.16 4.6 1.4] 0.01}) 0.3455 303 10.8 S5 2.1] 0.3892] 142558] D.005
West Wall 185 1 1 252 0 1.18 4.6] 1.4] 0.01} 0.3455 303] 108 5 2.1] 0.3892] 14256] 0.005
Wesat Wall 190 2 0] 280 11 1.16 4.6 1.4} 0.01} 0.3455 303] 108 5 2.1] 0.3892] 14256] 0.005
Weost Wall 201 2 0] 2388 3 1,16 4.6 1.4f 0.01] 0.3455] 303} 108 5 2.1} 0.3892] 14258] 0.005
Wost Wall 208 0 o] 200 5 1.18 £.6 1.4{ 0.01} 0.3455 303; 108 5 2.1] 0.3892] 14256] 0.005
West Wall 214 1 1 243 5 1.16 46 1.4] 0.01] 0.3455 a3t 108 5 2.11 0.3892} 14258] 0.005
West Wall 218 2 Q] 258 3 1.16 4.6 1.4] 0.01] 0.3455 303 108 5 2.11 0.3892] 14256| 0.005
West Wall 224 3] 0| 252 2 1.16 4.6 1.4] 0011 0.3455] 303] 108 5] 2.1/03892] 14256| 0.005
West Wall 230 2 14 241 4 1.1 4.8 1.4] 0.01{ 0.3455 303] 108 5 2.1] 038921 14258| 0.005
West Wall 221 4 0] 23 3 1.16 4.6 1.4] 0.01] 0.3455 303| 108 5 2.1] 0.3892] 14256| 0.005




Lot 1 High Bay

Affected Area
RADIOLOGICAL SURVEY DATA
Data Description: Floor Grids
ALPHA BETA GAMMA

SAMPLE  |GRID (DPMW/100CM2) (DPM/100CM2) (uR/Mr)

NAME mujliom. STD DE ] MAX [SD] REM BTD DE [TOTALISTD DEV] MAX [SD] REM [5TD DE [TOTAL| STD DEV
Floor Grid: 814580 287] 1.96]  6.97 000] 003 360] 454.45 G.74]  0.96] -4.06 059
Floor Grid 288] 0.65 6.84 0.00 0.03] 5.1] 45410 0.74 0.96] -3.85 0.59
Floor Grid 296|467 721 0.00] _ 003| -463] 45352 035 0.88] 524 0.59
If_loorGrkl 209| 1.96| 6.87 0.00]  003{-118.3] 452.70 035 _o.88| -3.68 0.59
Floor Grid 02| 457 7.2 0.00]  003]{-210.9] 451.65 004]  0.73] 4.13 059
Floor Grid 310] -1.96] 659 000] 003]-169.8| 45212 004]  0.73] -5.08 059
Floor Grid 349 065 6.72] 0.00] 003]-272.7] 45094 0.74]  0.96] -5.81 0.59
Fioor Grid 33| 198 6.59 000] _ 003]-756.3] 44539 181]_ 1.47] 5.42 0.59
Fioor Grid 8| 457 7.1 0.00| 003]-768.6] 44527 035 _0.88] 4.75 059
[Fioor Grid 370| 1.98] 650 0.34] 035|-180.4] 451,88 004] 0.79] 449 0.59
Fioor Grid 377| -1.96]  6.58 000 003] 203.6] 450.59 113 1.04] 6.04 058
Fioor Grid 389 228 648 0.00]_0.03[ 437.3] 44906 004] 0.79] -4.66 0.59
Floor Grid 37| 065 6.84 0.00] 0.03] 7975 40299 1.13]___1.04] 407 059
Floor Grd 01| 065 672 0.00] 0.03| 128.6] 45550 0.35] _ 0.68] -4.51 0.59|
[Fioor Grid 413 -4.57] 633 0.00]  003] 128.8] 45550 004 0.79] -4.33 0.59|
Floor Grid 420] 1.98] 659 0.00] 003| -97.8] 45284 004] _0.79] 578 0.59|
Floor Grid 430]_-1.96] _6.59 000] 003|344.7] 45012 0.74]  0.86] 4.97 0.5
Floor Grd 437| 587 732 000] 003| 375.6] 456.28 0.74] 086] 5.18 0.59]
Fioor Grid 439 7.48| 744 000] 003]| 396.2] 449.53 043 069| -4.78| 0.59}
Floor Grid am| o079 7.68 0.00] 003| 324.1] 457.70 004 o9 401 059
[Fioor Grid 488{ 4571 6.43 000] 003] 38.0] 454.45 0D4| 0.79] 468 _ 0.59]
Floor Grid 407} -1.96] 649 0.00] 003] 54| 45410 230|124} 48]  059|
Fioor Grid 430! -457] 633 0.00] __ 0.03] -46.3| 45352 152 1.44] 548]  0.59)
Fioor Grd 504] 457 6.33 000] 003 -118.3] 452.70] 035! 088 480 059
{Fioor Grid 507] 0.65] 684 0.00] 0.03]-2109] 45165 004f 0.79] 4.47 0.50
Flooe Gnd 526| 7.8 744 000 0.03]|-169.8] 452.12 0.35] _ 0.68] -3.84 0.5
Floor Grid 520] -196] 659 034 035|-272.7| 450.94 004 0.70] 4.48 0.58]
Fioor Grid 537] 5a87|  1.32 0.00] __ 0.03]-766.3] 445.39] 004]  0.79] 3.9 0.50
Floor Grid 554 1.88] 697 0.00] ~ "0.03|-766.6] 445.27| 113 1.04] -3.88 0.59
Fioor Grid 558] -3.26] B.45 034] 0.35|-190.4] 451.88] 0.35] 088! 385 0.59
Floor Grid 553] 0.65] 664 000 003|-3038] 45059 0.35] 088 447 0.59
Poor Grid 572 -1.06] 659 0.00] _ 0.03|-437.3] 445.06 6.35] 0.88] -3.71 0.59
Floor Grid 574| 065 612 000] 003| 797.5] 46299 0.74] 098] -4.92 0.59
Floor Grd 579] 065 6.64 034] 0.35| 126.6] 45550 268] 130] -4.52 0.59
Floor Giid 539| -0.65] 6.72 000] 0.03| 128.6] 45550 082 058| -3.29 060
Floor Grid 253| -1.96] 6.9 069|049 -180.1] 452.00 035[ _0.88] 540 059
Fioor Grid 286] 457 643 000]  0.03|-231.5] 45141 074] 088 -531 059
|Fioor Geid 277 457 6.33 000 003] 283.0| 457.24 074] D96 -4.14 059




Lot 1 High Bay

Affected Area
ALPHA BETA GAMMA

SAMPLE  |GRID (DPM/100CM2) ( DPM/100CM2) _ (uR/hr)

NAME _[NAM |TOTALISTD DE | MAX [SD] REM [STD DE |TOTALISTD DEV] MAX [SD] REM JSTD DE |TOTAL]STD DEV
Fioor Grid 334] 326 645 000|003} -97.8| 452.84 0.43] __069| 4.62 059
Floor Grid 465] -457] 633 000 0.03| 499.1| 459.66 -0.04] __0.78] 45| 059
Floor Gid; 9/16/08] 466! 1.54] 3.99 000 003} -23.7| 45965 230 1.24] 4.95] 059
[Fioor Grid 479 154] 398 000| 003] 484| 46046 043 069| 416 ~ 059
Floor Grid 480| 8.12] 368 000|003 3265| 463.56 0.74]  086] 415 088
North Wall: /10091 15| 0.64]  3.97 0.00]  003[-246.4] 457.57 143|104
North Wall: /100| 23| _0.64| 397 0.00]  0.03{-183.6] 458.33 0.35] o088
North Wall: 9108 | 27| 193] 353 000 0.03{-140.4] 456.84 035 os8
North Wall: /10/8| 33| 064 378 0.00| 0,03 -583.2| 453.60 004 079
North Wall: /108 | 39| 064 397 000| _ 0.03{-486.0] 45476 082 056
Easf Wall 69| 193] 447 0.00| __003]-5508| 453.09 1.13] __1.04
East Wall 75| _064] 3897 000 003[ 6686 45257 0.74] 0.6
[East Wall 76| 064|387 0.34]  0.35! 680.4| 452.44 043 063
Exst Wall 85| 064 376 0.00] _ 0.03] -66.4| 45948 035  o.s8
Exs Wall 87 32| 437 0.00] __0.03|637.2] 452.06 182 1.1
[Esst Walt 62| 451 4% 0.00] —003]-248.4] 457.57 004 079
Eust Wall 57| 064 376 0.34| __0.35]-313.2| 456,80 043 069
Eaat Wall 108|_o064| 397 000 003[-442.8] 45527 0.74] 096
East Wall 115] 451| 455 0.00]  0.03[-1836] 45633 0.74] 098
South Wall, 9/11/8] 136] 1.08| 360 0.00] __0.03] -#442.8] 45527 004 078
South Wall 141|495 423 6.00] 0.03[-788.4| 451.15 082 056
South Wall fic| 366 403 0.00] _ 0.03[-691.2] 452.31 043|069
South Wall 147] 3.68 4.03 0.00 0.03| -702.0] 452.18 0.35 0.83
South Wall 151 366|408 0.00]  0.03[-5840] 453.47 004] 079
Wost Wall 185|021 336 0.34] _ 0.35-550.8] 453.99 082|056
West Wall 190 1.08] _ 3860 0.00}  0.03| -248.4] 457.57 346 _1.41
West Wall 201| 1.08| 360 000] 0.03[-1636] 45833 035 0.8
West Wal 208| -1.48] 3.0 0.00|  0.03[-140.4] 455.84 193] 1.04
Wesl Wal 214 021 336 034] 0.35| 5632 453.60 143|104
Viest Wai 28| _1.08| _ 3.60 0.00] __0.03[486.0[ 454.76 035 088
West Wal 24| 237| 382 0.00] 0.03|-550.8] 453.99 004] 079
West Wal 230] 1.08] 360! 0.34]  0.35]-660.6] 45257 0.74] 098
West Wall 221] 366 4.03( 0.00] 0.03|-7776] 451.28 035 0.88
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Lot 2 High Bay

Unaffected Arss
TITLE: Final Survey T019 High Bay
Data Description: Fioor & Wall Grids
No. of Samples: 54
[T5MIN 1M SMIN 1M 11MIN ALPHA BETA GAMMA
SAMPLE IGRID ALPHA BETA GAM INSTRUMENT SMEAR INSTRUMENT SMEAR
NAME AM [TOTA TMAX]REM|TOTA | MAX[REM ALl BACKG | EFACT [ AFACT | BACKG |EFACT] BACKG} EFACT] AFACT | BACKG | EFACT BACK | FAC
Ceiling 560 2 2] 229 2 2.75 4.9 1.4 0.3} 0.328] 3425 9.7 5 1.9] 03295
Ceili 571 2 0f 201 2 275 4.9 1.4 0.3] 0.328] 3425 9.7 5 1.9] 03295
409“13 581 2 0] 219 [*] 2.75 4.9 1.4 0.3} 0.328] 3425 07 5 1.9] 03285
Ceiling 596 3 0f 240 3 2.75 49 1.4 0.3] 0.328] 3425 9.7 5! 1.9] 03295
Cedling 604 2 o] 206 31 2.15 4.9 14 03] 0.328] 3425 9.7 5 1.9] 03205
Ceiling 543 3 D] 196 15 2.75 4.9 1.4 0.3] 0.328] 3425 9.7 5 1.9] 03295
Ceiling 664 0 0} 237 3 2.75 4.9 1.4 0.3] 0.328] 3425 9.7 5 1.9{ 0.3205
{Colling 671 4 0] M 6 2.75 4.9 1.4 0.3] 0.328] 3425 8.7 5 1.9] 032085
Cailing 683 5 21 214 0 2.75 4.8( 14 0.3] 0.328{ 3425 8.7 5 1.9] 03285
[ 707 5 O] 243 12 2,75 4.9 1.4 0.3] 0.3?8] 3425 9.7 5 1.9] 0.3205
Caelling 73 3 0f 200 6 2.75 4.9 1.4 0.3] 0.328] 3425 8.7 5 1.89] 0.3295
Ceiling 751 2 0] 219 9 2.75 4.9 1.4 0.3} 0.328] 3425 9.7 5 1.9] 0.3285
Celling 777 2 ol 238 [1] 2.75 4.9 1.4 0.3] 0.328] 3425 9.7 5 1.9] 0.3295
Ceiling 786 5 o} 216 0! 2.75 4.9{ 1.4 0.3]_0.328] 3425 0.7 5 1.9] 03205
Ceiling 816 1 of 212 3 2.75 4.9) 1.4 0.3] 0.328] 3425 9.7 5 190 0.3295
Celling 621 4 o] 200 6 2.75 49| 14 0.3] 0.3%8] 3425 97 5 1.9] 0.3285
Ceiling 823 4 0} 219 0 2.75 4.9 1.4 0.3} 0.328] 3425 9.7 5 1.8] 03285
Ceiling 852 4 0] 219] 0 2.75 4.9 14 0.3] 0.328] 3425 9.7 5 1.8{ 0.3295
|Ceiling 854 3 0] 206 V] 2.75 4.9 1.4 0.3} 0.328] 3425 9.7 5 1.8] 03295
Ceiling 868 1 0l 265 0 275 49 1.4 0.3{ 0.328] 3425 9.7 5 1.9] 03295
Caoili 874 1 0] 244 3 2.75 4.9 1.4 0.3] 0.328] 3425 9.7 5 1.8} 03295
South Wall 295 1 0| _239] [ 2.75 4.9 1.4 0.3} 0.328] 3425 97 5 1.9] 0.3295
1South Wall 207 1 0] 239 ) 2.75 45 1.4 0.3] 0.328] 3425 97 5 1.8 03205
South Wall 299 2 21 269 [1] 2.75 4.9 1.4 0.3} 0228l 3425 9.7 5 1.9 03205
South Wall 303 1 0f 225 0 2.75 4.9{ 1.4 0.3) D.328] 3425 97 5 19| 0.3295
South Wall 307 1 0] 234 0 2.75 4.9 1.4 0.3f 0.328| 3425 97 5 1.89] 0.3295
|South Wat 327 5 21 288 25 2.75 4.9 14 0.3| 0.328] 3425 9.7 5 19| 03285




Lot 2 High Bay

Unaffected Aren
[ SMIN_ 1M SMIN 1ML]1MIN o ALPHA BETA GAMMA
SAMPLE RID ALPHA BETA GAM INSTRUMENT SMEAR INSTRUMENT SMEAR
NAME At [TOTA [MAX]REM(TOTA [MAX|REM[TOTALI BACKG { EFACT AFACT | BACKG |EFACT] BACKG EFACTIAFACT ) BACKG | EFACT BACK | FAC
East Wail 13 2 21 237 15 275 49 1.4 0.3] 0.328] 3425 9.7 5 1.9t 0.3205
East Wall 144 2 D] 242 0 2.75 4.9 1.4 0.3] 0.328] 3425 9.7 5 18] 03298
East Wall 150 2 0] 265 0 2,75 4.9 1.4 0.3] 0.328] 3425 9.7 5 19] 03285
East Wall 162 4 0] 254 0 275 4.9 1.4 03] 0.328] 3425 9.7 [ 1.9{ 03295
East Wall 178 a 0| 238 0 275 40 14 03] 0.328] 3425 9.7 5 1.8] 0.32985
East Wall 221 2 ol 256 15 2.75 49 1.4 0.3] 0.328] 3425 9.7 5 1.9] 03285
East Wall 233 2 0] 270 G 2.75 4.9 1.4 03] 0.328] 3425 9.7 5 1.9 03205
East Wall 239 1 0| 270 6 2.75 49 1.4 03] 0.328] 3425 9.7 5 19| 03285
East Wall 250 3 5] 263 3 2.75 49 1.4 0.3] 0.328] 3425 9.7 5 1.9] 03285
East VWall 267 il 0] 239 0 2,75 49 1.4 03| 0.328] 3425 9.7 5 1.9] 0.3285
H Wall 271 1 0} 254 0 279 49 1.4 03] 0.328] 3425 9.7 5 1.8] 03295
Nosth Wall: 925 ] 16 1 2] 250 9 2.75 49 1.4 0.3f 0.328 348 8.5 5 19| 0.3295
Novih Wall 35 4 0] 239 9 2.75 49 14 03| 0.328 348 9.5 5 1.9f 03285
North Wall 45/ 3 0] 241 12 278 4.9 1.4 03] 0.328 348 9.5 5 1.9] 03285
North Wall 65 3 0] 237 15 2,75 4.9 1.4 0.3] 0.328 348 95 5 1.9] 03285
North Wall £9 4 0] 260 9 2.75 4.9 1.4 0.3] 0.328 348 9.5 5 19] 03295
North Wall 91 3 0l 204 12 2.75 4.9 1.4 0.3] 0.328 348 9.5 5 1.9] 0.3295
West Wall 374 2 0] 234 (-] 275 4.9 14 03] 0.328 348 0.5 5 1.9 0.3295
West Wall 385 5 0] 234 3 2.75 449 1.4 03] 0328 348 9.5 5. 1.9] 03285
West Wall:0/26/9] 436 1 0| 228 i 2.75 49 1.4 03] 0.328] 3425 9.7 5 1.9 0.3285
West Wall 4359 4 0] 228 [ 2.75 4.0 14 0.3] 0.328] 3425 9.7 5 18] 0.3295
West Wall 446 3 0] 209 Q 2,75 49 1.4 03] 0.328] 3425 9.7 S 1.9] 0.32685
West Wall; 9725/ ) 450 2 Q] 228 0 2.78 4.9 1.4 0.3]| 0.328 348 95 3 1.9] 0.3285
West Wall: 8/2&/ | 451 S 0l 204 0 2.75 49 1.4 0.3] 0.328{ 3425 8.7 5 1.9{ 0.3295
West Wall 455 1 Q] 219 6 275 4.9 1.4 03| 0.328] 3425 9.7 5 1.8] 0.3285
West Wall 458 2 5] 218 8 275 4.9 1.4 03| 0.328] 3425 9.7 5 1.9] 0.3285
West Wall: 9/25/ | 467 0 o] 227 0 2.75 4.9 1.4 03] 0328{ 348 95 5 1.9 03285




Lot 2 High Bay

Unaffected Area
RADIOLOGICAL SURVEY DATA
Data Description: Flpor & Wall Grids
ALPHA BETA GAMMA
SAMPLE GRID {DPM/M00CM2 N { DPMADOCM2) i)
NAME NAM |TOTAL|STD MAX 11D DE| REM |STD DEV|TOTAL[STD DEV| MAX |TD DE} REM |STD DEVITOTALITD DE
Ceiling 560 -1.03] 544 0.56 0501 -1101] 427.41 0.03 0.65
|Ceiling 571] -1.03 5.44 -0.10 0.18] -1373] 42431 0.03 0.65
Ceiling 581] -1.03 5.44 0.10 0.18] -1198] 426.30 2.34 1.09
Ceiling 5961 0.34 562 -0.10 018! -994] 42861 Q.38 0.73
Celling 8041 -1.03 5.44 -0.10] 0.18] -1324] 42487 0.36 0.73
Ceiling 643] 0.34 5.62 0.10 0.18] -1421] 423,76 4.32 1.35
Celling 664) -3.77 5.09 .10 0.18{ -1023| 428.28 0.36 0.73
Ceiling 671 1.72 5.78 -0.10 0.18] -1082} 427.63 1.35 0.93
Ceiling 6831 3.09 5.94 0.56 0.50] -1248] 42575 .63 0.45
Ceiling 707 308 5.94 0.10 0.18] -965] 428.94 3.33 1.23
Ceiling 731 0.34 5.62 -0.10 G.18( -1295] 42520 1,35 0.93
Cellng 751] 1.03] 544 0.10] __ 0.18] -1198] 42630 234 109
Ceiling 777| -1.03 5.44 0.10 0.18] -1014] 42840 -0.63 0.45
Ceiling 786] 309 5.94 -0.10 0.18] -1227] 42567 063 0.45
|Celling g16] -2.40 527 -0.10 0.18] -1286} 42553 0.36 0.73
Ceiling g21| 1.72 5.78 -0.10 0.18] -1205] 425.20 1.35 0.93
Ceiling 823} 1.72 5.78 -0.10 0.18( -11588| 426.30 063 0.45
Ceiling 852 1.72 578 -0.10 0.18] -1188] 426.30 .63 0.45
Ceiling 854{ 0.34 5.62 0,10 0.18] -1324] 424.87 -0.63 0.45
{Ceiling _868) -2.40 5,27 0.10 0.18| -752| 43135 .63 0.45
Ceiling 874] -2.40 5.27 -0.10 0.18] -955| 429.05] 0.36 0.73
South Wall 205] -2.40 5.27 0,10} 0.18| -1004] 42851 1.35 0.93
South Wall 297] -2.40 527 0.10 0.18] -1004] 42851 234 1.09
South Wall 208| 103 5.44 0.56 050| -713| 431.79 063 0.45
South Wall ap3t -2.40 5.27 -0.10 0.18] -1140] 42687 -0.63 0.45
South Walt 307| -2.40 §.27 -0,10 0.18] -1052] 427.96 -0.63 0.45
{South Wal 327} 3.09 5.4 0.56 050] -548{ 43363 7.61 1.71




Lot 2 High Bay

Unaffected Area
ALPHA BETA GAMMA
SAMPLE GRIDI_ (DPM100CM2 DPM/100CM2) (uR/r)
NAME __ [NAM [TOTALISTD DEV] MAX |70 DE| REM |STD DEV|TOTAL|STD DEV] MAX [ TD DE[ REM [STD DEVITOTALITD DE
East Wall 137} -1.03] 5.4 056] _ 050| -1023] 42829 432|135
East Wall 144] .03 544 0,10 __0.18] _-875| 428.83 063] 045
East Wall 150] 1.03] 544 010 0.18] -752| 431.35 063] 045
East Wall 162] 1.72 __5.78 0.10] __ 0.18] -888] 429.82 063|045
East Wall 78] 377 5.090| 0.10] ___0.18] -1014] 426.40 063 0.45
East Wall 21| 103|644 20.10]___0.48] 639 43037 432|135
East Wail 233| -1.03] 544 0.10]__0.18] -703] 431.80 135|093
[EastWall 239| 240|527 0.10] _ 0.18] -703| 43190 1.35] 093
EsstWalil 250] 034|562 154|075 -771] 43113 036] 073
East Wall 267| 2.40] 527 0.10] ___ 0.18] -1004] 42851 063|045
East Wall 271 2.40] _ 527 010 0.18] _-858] 430.15 063 045
North Wall: 925/0| 16| -2.40] _ 5.27 086] _ 0.50] -931] 423.79 234] 100
North Wall 36| 1.72] 5786 0.10[ ___0.18] -1036] 42262} 234] 1.9
North Wall 46| 0.34] 562 010] 048] 1017 422.83 333|123
North Wal 65| 0.34] 562 0.10] __ 0.18] -1055] _422.40 432] 135
Noth Wal 65| 1.72] 578 010]__ 0.18] -836] 424.85 2234 1.09
North Wail 91| 0.34] 562 010{ ___ 0.18] -1368| 41886 333|123
Wesl Wali 374] 1.08] _ 5.44 20.10] __0.18] -1083| 422.08 135|003
West Wal 385] 3.00] 584 010 0.18] -1083] 472.08 036 0.73
West Wall:0/26/08| 436] -2.40] 527 0.10]__ 0.48] 1111] 427.30| 135] 003
West Wall 439 1.72 5.78 -0.10 0.18] -1111] 427.30 -0.63 0.45
West Wall 446] 0.34] 582 10.10] __ 0.18] -1295] 42520 063] 045
West Wall: 9/25/9 | 450] -1.03 5.44 -0.10 0.18] -1140] 421.44 -0.63 0.45
West Wall. 626/3 | 451] 5.08] 554 0.10] 0.8 -1343] 42465 063|045
West Wall 455 7.40] 527 -0.10] ___0.18] -1198] 42630 135|093
West Wali 458] 103|544 1.54]  0.75] -1208] 426.19 234 109
West Wall: 9/25/0 | 467 3.77] 5.0 010] __0.18] 1150] 421.33 063 _ 045




(R21-RF) RS-00002
Page 60 of 81

APPENDIX D

SAMPLE LOT 3



a0

dpm/100cm2
o

Quantitative Total Alpha Measurements, Lot 3: BRx Test

igma= 3.5

o. Pts. = 28
ean = 2.h7
TS=104

b o e e e e e e e e e e e e e e e e e e e e e m e e e e e e e e o e e o e o e e

| 1 |

99%

L I I e ek i eyl P

1 10 S0 90

Cumulative Probability (%)
CAMYDOCU™I\EXCELAG4GAMA™1 .CMP

w
w

06-09-99



dpm/100cm2

Quantitative Total Alpha Measurements, Lot 3: Rx Test

6,000 | I t
5,000 |t
4,000 - i

» o. Pts. = 28 -
3.000 ean= 2.57

igma= 315

2,000 |- S=10.4 i
1,000 ..

Cumulative Probability (%)
CAMYDOCU~1\EXCEL\64GAMA™1.CMP 06-09-99



dpm/100cm2

Removable Alpha Measurement, Lot 3: Reactor Test Chamber

O O 0000 QL O

1 10 50 90 99

Cumulative Probability (%)
C:AMYDOCU~TA\EXCEL\B4GAMA™1.CMP 06-09-99



dpm/100cm?

Removable Alpha Measurements, Lot 3: Reactor Test Chamber

6,000 T ] 1
5,000 - -
4,000 - Eo. Pts. = 28 |
ean = .227
igma= 1.59
3,000 - S = 3.77 7]
2,000 - .
1,000 |2
0 -0 6-0-0-0000600EEE00000000-0-0-0—0
N W hd S WS LT N, N s :
99%!
_1 m ] 1 I i
1 10 H0 90 99
Cumulative Probability (%)
C:\MYDOCU~1\EXCEL\64GAMA™1.CMP 06-09-99



dpm/100cm2

Total Quantitative Beta Measurements, Lot 3, Rx Test Chamber

600 T I 1
300 |- ©
o et mmma ;e mmmmmmm e
0 /
No. Pts. = 28 i
Mean = -464.4 '
-300 — lsigmn- 249 V]
S=91.4 ;
-600 -
-900 -
99% !
__1'200 | 1 1 !
1 10 20 90 99

Cumulative Probability (%)
CAMYDOCU™1A\EXCEL\61GAMA™1 .CMP 06-09-39



dpm/100cm?2

Total Quantitative Beta Measurements, Lot 3, Rx Test Chamber

6,000 — :
5,000 |-
4,000 -
3,000 o. Pts. = 28 -]
ean =~ -464.4
igma = 249
2'300 | 8= 91 .4 _]
1,000 .
0

-1,000
1 10 20

Cumulative Probability (%)
CAMYDOCU™1\EXCEL\B4GAMA™1.CMP

06-09-99



dpm/100cm2

Removable Beta Measurements, Lot 3, Rx Test Chamber

1 10 20 90 929

Cumulative Prabability (%) S
CAMYDOCU™I\EXCEL\BAGAMA™1.CMP 06-09-99



2,000

1,000

dpm/100em2

-1,000
1

Removable Beta Measurements, Lot 3, Rx Test Chamber

UL

o.Pts. = 28
ean = 2.95
igma =~ 4.83

S=13.7

10

50
Cumulative Probability (%)

CAMYDOCU~T\EXCEL\GAGAMA™1.CMP

06-09-99



f Lot 3

Reactor Test Chamber
Affectod Area
TITLE: Final Survey T019 High Bay Rx Test Chamber
Data Description: Affected Area
Samples: 28
: S MIN [ _TMIN 5 MiIN P 1MIN | 1 MIN ALPHA BETA
! SAMPLE GRID ALPHA BETA CAM INSTRUMENT SMEAR INSTRUMENT SMEAR
NAME NAME | TOTAL MAX REM | TOTAL MAX REM | TOTAL { BACKG | EFACT | AFACT | BACKG | EFACT | BACKG | EFACT | AFACT | BACKG | EFACT
N. Wall 9117/98 13 (3] 1] 367 5 1.83 4.70 1.4 0.1] 0.3455 332.3 10.3 5 21] 03802
Norih Wall 30 2 0 204 2 1.63 4.70 1.4 0.1] 0.3455 3323 10.3 5 2.1] 0.3892
North Wall 31 5 1 276 & 1.83 4.70 1.4 0.1] 0.3455] 3323 10.3 5 21 03892
North Wall 33 3 Q 254 2 1.83 470 1.4 0.1j 03455 332.3 10.3 5 2.1  0.3802
East Wall 9/17 47 2 1] 273 1 1.83 470 1.4 0.1] 0.3455 332.3 10.3 5 2.1]  0.38g2
East Wall 53 2 0 278 2 1.83 4.70 1.4 0.1] 03455 332.3 10.3 5 211 03892
| East Wall 86 2 0 275 5 1.83 4.70 1.4 0.1] 03455 332.3 10.3 5 21| 0.3892
East Wall il 8 0 274 2 1.83 470 1.4 0.1] 0.3455 332.3 10.3 5 2.1] 0.3882
South Wall /17 681 2 0 305 2 1.83 470 1.4 0.1] 03455 332.3 10.3 § 211 03892
| South Wall 88 2 0 307 5 1.83 4.70 1.4 0.1]  0.3455 3323 10.3 5 2.4] 0.38g2
| South Wail 92 3 0 264 3 1.83 470 14 0.1] 03455 3323 10.3 5 21] 0.3892
| South Wall 86 2 D 257 3 1.83 4.70 1.4 0.1] 0.3455 3323 10.3 5 21} 03892
West Wall 917 113 5 0 281 7 1.83 4.70 1.4 0.1]  0.34568 3323 10.3 § 211 0.36802
West Wail 120 2 0 265 2 1.83 4.70 1.4 0.1} 0.3455 3323 10.3 5 2.1]  0.3802
Waest Wall 124 2 0 280 5 1.83 4.70 1.4 017 03455 3323 10.3 5 21] 0.3802
West Wall 132 3 0 280 1 1.83 4.70 1.4 0.1] 03455 3323 10.3 ) 2.1] 0.3892
Waest Wall 139 3 0 264 4 1.83 4.70 1.4 0.1} 0.3455 3323 10.3 5 2.1] 03892
West Wall 140 3 [!] 280 & 1.83 4.70 1.4 0.1] 03455 3323 10.3 § 21| 0.3892
| Floor 8/17 148 2 0 278 5 1.83 4.70 1.4 0.1] _0.3455 3323 10.3 5 21| 0.3892
! Floor 150 2 0 288 2 1.83 A.70 1.4 0.1} 0.3455 3323 10.3 5 21|  0.3892
Shield Block 9/17 HP1 1" 0 azs 1 1.83 4.7Q 1.4 0.1] 03456 3323 10.3 5 21| 03882
Shietd Block HP2 12 2 311 4 1.83 4.70 1.4 011 03455 332.3 10.3 5 21] 0.3892
Shield Block HP3 5 0 302 7 1.83 4.70 1.4 0.1] 0.3455 332.3 10.3 5 2.1 03892
Shield Block HP4 5 0 6 1 1.83 4.70 1.4 0.1] 03455 332.3 10.3 i) 21| 0.3892
Round Section 1 P2 2 0 302 2 1.83 4.70 1.4 01 0.3456 332.3 10.3 5 2.1] 0.3802
Round Section 1 P7 5 2 275 4 1.83 4.70 1.4 0.1] 03458 3323 10.3 5 21| 0.3802
Round Suction 2 P15 1 0 288 0 1.83, 4.70 1.4 011 3455 332.3 10.3 5 2.1] D.3892
Round Settion 2 P18 8 1] 272 4 1.83 4.70 1.4 0.1] 0.3455 3323 10.3 5 2.1] 0.3892




flot3

Reactor Tast Chamber
Affected Araa
ALPHA BETA
SAMPLE GRID {DPM/100CM2) { DPM/MOOCM2)

NAME NAME | TOTAL |STDDEV] MAX |STDDEV] REM |STD DEV] TOTAL |STD DEV] MAX REM |STD GEV]
N. Wall 8/17/98 13 5.49 3.88 -0.20 0.11 357.4) 463.80 7.45 1.04
Noith Wall 30 0.22 3.68 -0.29 0.11 -384.5] 455.48 -0.26 0.79
North Wall Ell 4.17 4.18 260 0.36] -579.9] 453.38 7.45 1.04
North Wall 33 1.54 3.8 -0.20 0.114 -£06.5] 450.78 -0.26 0.79
East Wall 9/17 47 0.22 3.58 -0.28 0.11 -510.8] 453.02 -2.83 0.69
|East Wall 53 (.22 3.98 -0.29 0.11 -550.31 453.61 -0.26 0.78
East Wall 66 0.22 3.88 -0.29 0.11 580.2] 453.28 7.45 1.04
| East Wall 74 5.49 388 -0.20 0.11]  -B800.5] 453.14 -0.26 0.79
Seuth Wall 817 81 0.22) 3.58 -0.28 0.11] -281.2] 456.78 -0.26 0.79
South Wall 88 Q.22 3.88 -0.29 0.11 -260.6f 45689 7.45 1.04
South Wall g2 1.54 3.98 -.28 Q.11 -703.5] 451.97 2.31 0.88
South Wall o8 0.22 3.8 -0.26 0.11 ~{75.6] 451.16 23N 0.88
Wast Wall 8/17 113 4.17 3.88 -0.28 0.11 -528.4| 453.98 12.68 1.17
West Wall 120 0.22 3.98 -0.20 0.11 -693.2] 452.00 -0.26 0.79
West Wall 124 0.22 3.68 -0.29{ 0.1 -538.7] 453.84 7.45 1.04
West Wall 132 1.54 3.08 -0.29 0.11 538.7] 453.84 -2.83 0.69
West Wall 138 1.54 388 -0.20 0.11 -T03.51 451.97 488 0.96
West Wall 140 1.54 3.98 -0.29 0.11 -538.71 453.84 7.45 1.04
Flogr 817 148 0.22 3.98 -0.26 0.11 579.91 453.38 7.45 1.04
Floor 150 .22 3.98 -0.29 0.11 -456.3] 454.78 .26 Q.79
Shield Block 89417 HP1 12.07 3.98 -0.28 a1 -4 3] 45842 -2.83 0.6%
Shield Biock HP2 13.38 4.39 5.50 0.50 -219.4| 457.45 4.88 0.66
Shield Block HP3 4.17 3.98 .20 0.11 -312.1] 458.41 12,69 1.17
Shisld Block HP4 417 3.48 -0.20 0.11 -167.91 458.03 -2.83 0.65
Round Section 1 P2 022 3.88 .28 0.11 -312.1]  456.41 .28 0.79
Round Seetion 1 P7 417 4.39 5.50 0.60] -590.2] 453.26 4,88 0.96
Round Section 2 P15 ~1.09 3.95 -0.28 0.11 -363.31 455904 -5.40 0.56
Round Section 2 P18 549 308 -0.28 8.11] -621.1] 45201 4.88 (.96
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Quantitative Total Alpha Measurements, Lot 4: Room 109

dpm/100em2

99

15.
o.Pts. = 14
ean = 4.36
12. = Jgigma = 2.8 [~-=""""-7-oTmTomTomssmonssosssmosssseessoses O =
TS = 11.8
9. -
6. _
3. -
i /
3. - -
9
-6.
1
Cumulative Probability (%)
06-09-99

C:AMYDOCU~1\EXCEL\64GAMA™1.CSV



dpm/100cm?2
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Lot4

Room 109
Fuel Storage Vault
TITLE: Final Survey T019 Lot 4 Room 109 (Vault)
Data Description: Floors
No. of Samples: 14
_ S5MN_ | 1MIN 5MIN |1 MIN[ 1 MIN ALPHA BETA
SAMPLE GRID ALPHA BETA GAM INSTRUMENT SMEAR INSTRUMENT SMEAR

NAME NAME | TOTAL] Al REM | TOTAL REMITOTA | BACKG] EFACT | AFACT | BACKG| EFACT | BACKG| EFACT { AFACT| BACKG |EFACT
N. Wall 9/15/98 2 __ 4 1 353 8 1.18 4.66 1.4 0.1] 0.3455 303 10.8 5 24| 03892
N. Wall 14 5 0 357 8 1.18 4.68 1.4 0.1} 03455 303 10.8 5 2.1] 03882
N. Wal 19 4 1 345 5 1.16 4,66 1.4 0.1] 0.3455 303 10.8 5 24| 03892
E. Wal 24 4 i) a57 1 1.18 4.65 1.4 0.1] 0.3455 303 10.8 5 21| 0.3892
S. Wal 43 5 0 350 4 1.16 4.68 1.4 0.1] 0.34585 303 10.8 5 24| 03892
S. Wall 48 3 0 372 2 1.18 4.66 1.4 0.4] 03455 303 10.8 5 21} 0.3892
S. Wal 53 4 0 356 2 1.16 4.68 1.4 0.1] 0.3455 303 10.8 5 24| 03892
W. Wall 83 3 0 303 3 1.16 4.66 1.4 01| 03455 303 10.8 5 21| 0.3882
Floor FEB 10 10 360 5| 28271 1.18] 468 14 0.1] “0.345] 303 108 5 Z1| 0.3802
Floor F77 8 4 384 5] 3386 1.16 4.66 14 0.1} 0.3455 303 10.8 5 24| 03882
Ceiling CBs 1 2] 300 2 116|468 1.4 01| o03455] 303 108 5 21| 03892
Ceiling co7 3 0 334 3 1.16 4.86 1.4 0.4] 0.3455 303 10.8 5 21| 0.3892
Ceiling C100 5 4 303 2 1.18 4.66 1.4 0.1] 03455 303 10.8 5 21| 03692
Floor F80 4 0 392 3} 3326 1.16 4.66 14 01| 03455 303 10.8 5 21} 03892




Lot4

Room 108
Fuel Storage Vault
ALPHA BETA GAMMA
SAMPLE GRID {DPM/100CM2) _ ( DPMADOCM2)
NAME NAME | TOTAL] TDDE ] MAX [ TDDE | REM | TDDE | TOTAL TDDE | A REM |STDDEV| TOTAL
N. wall 9/15/08 2 37 4.08 0.31 0.38] 540.0| 466.78 230 1.24
N. Wall 14 5.01 4.29 -0.03 0.11] 583.2| 467.28 2.30 1.24
N. Wall 19 3.71 4.08 0.31 0.36] 453.6| 465.78 1.13 1.04
E. Wal 241 3N 4.08 0.31 0.36} 583.2] 467.28 -0.43 0.69
S. Wal 43 5.01 4.29 -0.03 0.11] 507.6} 466.40 0.74 0.96
S, Wall 48 240 3.87 -0.03 0.11] 745.2] 469.15 0.04 0.79
S. Wall 53 37 4.08 -0.03 0.11] 5724] 467.15 -0.04 0.79
W. Wall 63 240 .87 -0.03 0.11 0.0] 460.49 0.35 0.88
[Floor Fo6[__11.53] _5.19 3.42|___1.10_680.4| 468.40 0.35 0.88] 011
Floor F77 8.92 4.85 1.35 0.70] 874.8] 470.64 1.13 1.04 2.49
Ceiling cesl -0.21 3.40 0.66 050 -32.4] 460.11 -0.04 .79
Ceiling c97 240 3.87 -0.03 0.41] 334.8] 464.40 0.35 0.88
Ceiling C100 5.01 4.20 0.31 0.36 0.0] 460.48 -0.04 0.79
Floor F80 3.71 4.08 -0.03 0.11f 961.2] 471.63 0.35 0.88 2.21




