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1.0 INTRODUCTION

1.1 Purpose

1.2

The purpose of the Initial Site Characterization Program (SCP) is to collect and analyze
radiological survey data needed to determine the extent of decontamination/dismantlement
@:tivities at the Fort St. Vrain (FSV) facility. This will be accomplished by providing
radiological data that indicates whether FSV equipment, systems and structures have
become internally or externally contaminated and/or activated. This data wili be used
to verify and supplement information provided by Public Service Company of Colorado
(PSC), (Request For Pioposal dated December 8, 1989, Reference 7.1). This data will
also serve as the baseline radiclogical information for future reference during the
decommissioning project.

The SCP defines the metnodologies that will be used to radiologically characterize
structures and systems at FSV. The program defines the information needed to
accurately characterize the FSV facility. This data will be obtained for the purposes of
project planning, cost estimation, evaluation and verification of historical data, and to
determine the decontamination, dismantling and sequencing techiques necessary for
effective plant decommissioning. The information generated from the SCP will be
compared against the established regulatory criteria for site release. Using this criteria,
Westinghouse will be able to determine the extent of decontamination/dismantlement
activities.

Scope

The SCP addresses the use of FSV historical radiological information, methods for
selecuion of sample locations, methods for analyzing data, requirements for
documentation and quality assurance.

This program will be used by PSC and Westinghouse for complating the FSV facility
decommissioning.  The scope of this program is limited to the radiological
characterization of the site structures and buildings, balance of plant (BOP) systems and
equipment, the prestressed concrete reactor vessel (PCRV) and internal parts. The
determination of whether site materials are suitable for unrestricted release is beyond the
scope of the site charactenization program and will be addressed in the final radiation
survey program. The SCP divides the FSV structures and systems into four (4) major
elements which are:

| ]
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Organization and Responsibilities

The ST. it ¢ ymbine the effurts and expertise of various personnel 1o ensure that all
facets of t* >, ugram are preperly implemented. The SCP Organization will provide the
sownd technical guidance to ensure that the characterization program is effectively
im ¢ ented ™.~ SCP organizational structure is shown in Appendix A.

Re~po. Suities of the SCP organization members are as follows:

® & W ‘inghouse Project Director (WPD) is responsible for overall project
Mosda, €Nt

® The Westinghouse Technical Services Manager is responsible for administrative
project support and management and rsports to the WPD.

® The Scientific Ecology Group (SEG) Project Director is responsible for overall
technical direction and management of the radiological site characterization
operations.

® The Scienufic Ecology Group SCP Manager is responsible for implementation o, the
radiological site characterization operations and reports to the SEG Project Director,
This position will assume the authorities and responsibilities of Project Radiation
Protection Manager during the decommissioning project.

The SCP Manager will interface with FSV health physics, maintenance and operations
staff. This interface will ensure all characterization activities are planned, coordinated
and scheduled in conjunction with normal FSV operations. The SCP Manager
responsibilities include:

® Managing and planning characterization activities.

® Supervising the site characterization staff.

® Performing evaluations for report preparation.

WESTINGHOUSE CLASS 3 | ISEG
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2.1

CHARACTERIZATION PROGRAM REVISION: 2

® PSC quality assurance personnel will conduct oversight of the Westinghouse quality
assurance surveillance and auditing functions through the PSC Quality Assurance
(PSC QA) monitoring program. In addition to monitoring of Westinghouse QA
acuvities, PSC QA may perform monitoring of physical site characterization work,

The interface between SEG QA, NATD QA and PSC QA is described in FSV-QA-001,
"YSV Quality Assurance Interfaces” (Reference 7.7).

GENERAL SITE INFORMATION
ESV Site Description

FSV is owned by Public Service Company of Colorado. PSC was licensed by the
Nuclear Regulatory Commissic= to operate the 330 MWE High Temperature Gas-Cooled
Re2. tor (HTGR). Commerc, & operation began in July 1979, and ended in August 1989,

FSV i3 locaied aprroxima y thirty-five miles north of Denver and three and one-half
3 1/2) mi'sg ng thwest of the town of Platteville in Weld County, Colorado. PSC owns
e 2798 - v o has designated a distance of 100 meters from the reactor building
& " €av'ua ? Jrea boundary.

Histerical Radiological Information

Historical information regarding the pre-operational and operational phases of FSV will
be made available by PSC to assist in establishing the radiological status of the facility.
These documents are controlled and stored at the FSV records center.

The historical files will provide the operational information necessary to assist in site
characterization efforts and aid in aetermining the radiological status of the facility, This
information will be reviewed and used to determine the most appropriate methods for
performing site characterization activities.

A review of FSV operational history will be performed, as appropriate, to determine the
radiological status of FSV structures and systems. The results of this review will be
applied in determining the location for radiological measurements.

Page 4 of 27
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The types of documentation that will be reviewed include:
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A preliminary review of site radiological data has identified the following site structures
as having a potential to be radioactively contaminated. These structures are:

Reactor Building

Turbine Building
Radiochemistry Laboratory
Helium Storage Building
Waste Compacting Building

New Fuel Storage Building

SAMPLING METHODOLOGY

General Considerations

This section of the SCP describes the methods that will be used to determine the current
radiological status of FSV structures, equipment and systems, reactor components, and
the immediate site environment. This data will be used in conjunction with PSC site
characterization records and FSV historical information to verify the facility radiological
status, as presented in the PSC proposed decommissioning plan.

The SCP will utilize both unbiased an¢ biased characterization schemes to obtain
radiological data. Both methods (unbiased and biased) will employ the same analytical
techniques for determiming radioactive concentrations and radiation levels.

Page S of 27
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Work packages will be developed to describe the characterization requirements for
specific FSV structures and Systems. Work packages will be implemented in accordance
with approved SEG implementing procedures. Work packages will typically include
details such as; type of survey (biased or unbiased), number of sample locations,
radiological history, type of instrumentation 10 be used, and if applicable, maps and
diagrams needed to idenufy sample locations. Work packages will be approved by the
SCP Manager or designee.
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Biased Survey Method

The biased survey method will be used to assess structures and systems which are known
or potentially contaminated. PSC site characterization records, FSV historical
information, and SEG unbiased survey data will be used to determine if, and how, biased
survey techniques will be employed. Areas will be selected based on the potential for
deposition of radioactive material (e.g., crud traps). Heavily traveled areas, horizontal
surfaces and surfaces under known contaminated systems will be included as pait of the
biased survey method (e.g., pipe or pump leakage, floor drains, sumps, etc.).

This method of surveillance will define the radioactivity levels in areas where there is
a high probability of contamination. Biased sample locations will be selected to ensure
that the radiological characterization is adequate to define known or suspected
contaminated areas throughout the facility. In addition, survey locations found to be
contaminated using the unbiased method will be resurveyed using this biased method.

Biased survey locations will also be divided into Survey Areas and Survey Units in the
same manner as the unbiased survey method. However, when necessary these areas will
be divided into smaller divisions than the unbiased survey areas.

Radiological Survey Methods

Measurements will be performed in accordance with the SEG site characterization
procedures and will meet applicable standards provided by industry guidance documents.
Radiological measurements will be performed by qualified personnel using calibrated
portable survey instruments. Instrumentation used for characterization surveys will be
calibrated in accordance with approved SEG implementing procedures. Sources used for
instrument calibration will be traceable to the National Institute for Standards and
Technology (NIST).

e

a.c
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Radiological measurements taken at a sample location will normall y be as follows:
5 "1

— -l
Bulk sampling of various matenals such as insulation, concrete, paint chips and sediment
deposits will be analyzed for gamma isotopic content on a case-by-case basis. The
analysis of bulk samples will be performed by qualified personnel or vendors using
calibrated equipment.

The requirement for performing specific radiation measurements will be evaluated by the
SCP Manager or designee. If it is determined that a radiation measurement is not
appropriate, the SCP Manager or designee may modify the requirements. Sufficient
radiological data will be provided in the work package, to support modifications of
radiological measurements.

3.4.1 Removable Surface Contamination Determinations

Smear samples will be taken at all selected sampling locations. All smear samples wigq

_be analyzed for

All smears

b \
collected in the New Fuel Storage Building will be counted for gross alpha activity.

Page 9 of 27
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3.4.2 Total Surface Contamination Determinations

3.5

Total surface contamination (fixed and removable) will be measured at each sample
location. The type of equipment and detectors will be defined in approved SEG
implementing procedures and the work packages for the specific types of
characterization. Direct beta/gamma measurements will be made at approximately one
¢m from the surface of interest. Direct alpha measurements will be made as close to the
monitoring surface as possible, when applicable.

If a Geiger-Mueller (GM) type detector is used, it will be a thin-window (less than 7
mg/cm’) pancake type detector. Alternate detectors may be used when access constraints
preclude the use of the pancake detectors and will be defined in the work packages. The
count rate obtained will be corrected for background, geometry, detector area and
efficiency to yield measured results in dpm/100 cm’.

In situations where surface contamination is found and there is a likelihood of deposition
below the surface, (i.e., a porous surface), it will be necessary to determine the depth
of the contamination. This task will be performed by core sampling or other appropriate
methods. Sampling activities of this nature will be performed in accordance with
applicable FSV station procedures.

Data Collection

Radiclogical data will be collect.d by a team of qualified characterization specialists
working to approved work packages and procedures. This team will receive day-to-day
directions from the SCP Manager or designee.

Radiological survey records will provide traceability and are the pnmary method for
documenting the current radiological status of FSV structures and systems.
Charactenzation data will be collected and compiled to provide a basis for decisions
tegarding the scope and methods for decommissioning and dismantiing of the FSV
facility. In addition, the SCP data will provide initial information to plan and schedule
decommissioning activities.

To accurately characterize the FSV facility, SCP personnel will use industry standard
survey techniques and instrumentation to measure radiation levels and radioactivity
concentrations.  The various survey methods will result in measurement and
documentation of some, or all of the following:

® The type of equipment and instrumentation used to survey the facility and analyze
samples collected.

Page 10 of 27




WESTINGHOUSE CLASS 3 fi |

[TTLE: FSV < INITIAL RADIOLOGICAL SITE ESV-P-SCP-100
CHARACTERIZATION PROGRAM REVISION: 2

e )
€ € §
* C M s : 1 ) 4 S
¢
-
® JSu € ra on exmx € ¢
i SCP " { -
¢ { EiCe ald ! ! - A L3 OC( DL
v \r { o ¢ . QY o P
A a 4t 4 ¥ \ L ¥y 3L > ) v
) e “ -~
; Cy
*® A ea W a N v v y ¥ £ { . £ S
4 § "
[ 3 ) [ £ 4 5 Y DCTC £ w Nner
N
CdDIC
™ ) \ s
LS . $ ¥ 8 dl . C M
@ ] e
M - ¥ Y “id W e ) G4
A p a ¥ \ 4 .
. \Cl1y eVveE e e PCRY §80X d ¢ DONE
¥ A Y a n
L = ALl
4 § b §
S dala W 1S ¥ 1 SE( VEniy € 401010 1C4 . he 'S 4 Yy 8
sshasd \ r et e Iy e | B - ¢ P,
C O ¢ POSCO ASK AT Based o 1€ iracic & ) €
re Y } - P £ » .
. C alll { * W SCEITC y ICVYEL ( 14 M vE ) AN aliQ) L NCSC
! 5\
¢ ad ~ S
)

W

- A
- re < ' with - {
- !
|
[ |

-




WESTINGHOUSE CLASS 3

TITLE: FSV - INITIAL RADIOLOGICAL SITE
CHARACTERIZATION PROGRAM

Structures and systems with results in

dunng the decommissioning project.

4.0 CHARACTERIZATION SCHEME

This section 1s divided into four subsections:

SENTRC 0Dy

FSV-P-SCP-100
REVISION: 2

Each subsection describes the means of obtaining the

required data and a rationale for the approach to be taken.

da [
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Environmental media to be collected during the SCP includes soil, sediment, surface
water and ground waier samples. The Radiological Environmental Monitoring Reports
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(REMP) for 1988 and 1989, the first and second quarter 1990 REMP Tables
(Reference 7.8), and a report dated February 26, 1990, from Industrial Compliance, Inc.
(Reference 7.9) evaluating the results of samples collected from 13 ponds associated with
FSV, were all reviewed as a prelude to determining the types and location of specific
samples. The following conclusions were contained in these reports:

1) Gross beta concentrations in the Gilcrest Well have routinely been greater than the
reference supply in Fort Collins, Colorado. However, this difference cannot be due
to reactor effluent activity for the following reasons:

® None of the individual fission or activation product radionuclides measured were
significantly higher in the Gilcrest drinking water.

® Tnuum concentrations measured at Gilcrest were only shightly statistically greater
than those at Fort Collins.

® The city of Gilcrest does not treat its water (o the same degree as Fort Collins.
Gross beta concentrations are due to the elevated concentration of the naturally
occurring U-238 and Th-232 decay products in the suspended solids.

2) Elevated concentrations of tritium have been routinely detected in the outlet of the
Farm Pond which correlates well with release schedules of blowdown effluent from
FSV.

3) 1-131 has been detected in milk and ditcn surface water. Neither the milk or the
water contains any other fission products. This indicates a source other than FSV.
The source of the I-131 was determined to be due to nuclear medicine use and
release upstream of the sample point.

4) There is no evidence that the two onsite ground water wells (REMP location 251 and
1352) have been contaminated.

5) Cs-137 was observed in many environmental samples due to the Chernobyl fallout,

6) Co-60 was identified in a sample from the Goosequill Stub and Co-60, Fe-59 and
Mn-54 were identified in a sample from the Farm Pond Inlet. It was reported by
[ndustrial Compliance, Inc. that these results are considered by the analyst as false
positive.

In summary, tritium is the only radionuclide reported in any effluent pathway. Other
reported radionuclides have been dismissed for various reasons. However, it is
incumbent that verification of these conclusions be obtained duning the SCP. There is

Page 18 ot 27
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The unbiased sample locations and the method of sampling will be prescribed in the work
packages and indicated on survey maps. This will be supplied to the characterization
specialist before sample collection. These maps, will indicate a target sample area
approximately A sample may be taken anywhere within the area shown.
If, for any reason, the sample cannot be taken within the designated area, an alternate
location near the indicated location will be identified. The actual sample locations with
sample coordinates will be identified in a work package. Samples will also be collected
from selected “control points” that are removed from the FSV site.

Biased Environmental Samples

Within the scope of this program, "biased samples" are those for which there is a
reasonable scenario or basis for suspecting that radiological contamination could have
occurred.  As an example, samples will be obtained from Goosequill Stub, the Farm
Pond inlet and outlet, the Farmers Independent ditch, the Goosequill ditch and the
Gilcrest well, As previously noted, samples from these locations have contained elevated
levels of radioactive material. In addition, samples will be coliected along all known or
potential release paths from the facility. Examples of areas where samples will be
collected include areas where radioactive waste materials have been stored, the entry into
the Waste Compacting Building and areas where roof drains empty onto the ground.

The sample locations and a description of the manner in which biased samples are to be
collected will be provided in SEG implementing procedures. The actual sample locations
and a description of the sample will be identified in the work package. Samples will also
be collected from selected "control points” that are removed from the FSV site.

ac
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4.4.3 Environmental Analytical Methods

444

Environmental samples will be collected and sent to an outside vendor laboratory for
analysis. The laboratory will be selected on the basis of its ability to achieve the desired
lower limits of detection (LLD) for the specific analyses requested.

A portable survey instrument will be used by a characterization specialist to measure the
¢xposure rate at one meter above the surface of the sampling location. The
instrumentation used will be calibraied with NIST traceable sources and the survey will
be performed in accordanc: with the SEG implementing procedures.

Environmertal Data Reporting and Analysis

A number of isotopes, sither naturally occurning or not attributed to FSV operations have
been detected in the past and are expected to be detected in the analyses. However, as
reported in the FSC Radiological Environmental Monitoring Program, there appears to
be no individual measurement exceeding reporting levels. Nonetheless, the Chernobyl
fallout effects are still observable. The isotopes Sr-90 and Cs-137 are the result of
atmospheric nuclear weapons testing and/or the April 1986 accident at the Chernobyl
plant in the Soviet Union. The isotopes K-40, Ra-226, and Th-228 are naturally
occurring and are in concentrations which are consistent with the Colorado Fron: Range
area. As long as the measured concentrations are within the same range as the control
samples, it will be assumed that their presence in the samples is naturally occurring or
consistent with local background.

[f the only isotopes detected are naturally occurring or consistent with the concentrations
of the local background, then it will be concluded that there is no soil contamination on
the site or its environs due to FSV operations. Samples containing isotopes other than
expected, will be re-analyzed on a case-by-case basis. If the analyses provides a
reasonable basis for the isotope to be consistent with natural background or to be a
statistical anomaly, then the same conclusion of no contamination will be drawn.

If the identified isotopes are attributed to FSV operations, then the same statistical test
as the one for the appropriate number of biased samples will be applied. If more
samples are required, they will be collected. If the number of samples is deemed
acceptable, then the concentrztions will be compared to the proposed acceptance criteria
for unrestricted use and the appropriate remedial action will be determined.
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thructures and systems with results in

Final Report on Initial Site Characterization

The data will be presented in such a manner that: first, the radiological condition of the
site is accurately depicted; second, the radiological condition of the site can be
determined without further manipulation of the data; and third, types and locations of
conditions exceeding decommissioning guidelines are easily identified. In order for these
goals to be met, the radiological survey report will be written on two levels. The first
level consists of a written description of the radiological condition of the site
supplemented with figures illustrating significant radiological conditions. The second
level consists of a detailed presentation of data in the form of tables, figures and maps.
All areas, systems or structures requiring remedial action will be identified. Complete
information concerning contamination and radiation levels will be given in tables so that
data compilation and conclusions can be verified.

All onginal data will be available for examination on request. The original data will be
stored by Westinghouse SEG in accordance with the SEG-QAP-107, "Quality Plan,
Initial Radiological Site Characterization FSV/PSC" (Reference 7.6).
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5.6

3.7

6.0 QA/QC REQUIREMENTS

6.1  Data Collection

The Westinghouse SEG QA Program, as defined in the SEG-QAP-107, "Quality Plan,
Initial Radiological Site Charactenization FSV/PSC," is applicable to the conduct of the
SCP. Samples and measurements at all locations will be collected using accepted and
proven techniques and methodologies to ensure accurate results and consistent collection
methods. Onsite sampling and measurement instrumentation will be subject to daily ,
operational checks and periodic calibration to ensure both accuracy and precision of
results. Records and calculations will be checked for errors and the use of appropriate
recording and calculational techniques will be employed. Vendor laboratories will be
required to verify data quality in accordance with SEG implementing procedures.
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APPENDIX B

SCP IMPLEMENTATION SEQUENCE

Bl
B-2
B-2
B-4

P

- 8.0




WESTINGHOUSE CLASS 3 | SER

b 4

b 4

t.......‘




WESTINGHOUSE CLASS 3

*

- -

'Y




P IR

P ——

e e AR

WESTINGHOUSE CLASS 3

-

P
pmnec | = s
i = | | o
AN A e







WESTINGHOUSE CLASS 3

APPENDIX C

BACKGROUND DETERMINATION

| EEE

SR 1T e e .




il
ik

WESTINGHOUSE CLASS 3

APPENDIX C
BACKGROUND DETERMINATION

Site characterization data will be compared to site background levels, Background will
include both “instrument background® and background due to naturally occurring
radioactive matenals, including enhanced background radiation due to technology (e.g.,
nuclear weapons tests). Therefore, reliable background data will be obtained for each
type of measurement or determination. This background determination will use:

o

Background data will be obtained by using:

auad

s LU

r

- -

Of primary importance will be the selection of background sampling areas which
closely resemble the materials to be sampled or measured, but which have not been
affected by FSV operation. Background data will also be obtained from existing
background data from the FSV radiological environmental monitoring program.

Removable surface contamination determinations do not typically have a clean material
backgrou~d otner than the counting instrument's background. Removable surface
contaminaton background will be determined by counting an unused smear,

A measurement of background for the total surface contamination determinations will
be made for bare concrete, painted concrete, concre:e block and painted steel surfaces.
Background will be determined from data obtained fi measurements on each
type of material. Surfaces used for the background inations will be chosen to
simulate the construction materials encountered during the characterization as closely
as possible.

Materials used for the total surface background determinations will be chosen from site
structures at locations that are not likely to have been affected by FSV operation.

C-1
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These locations will be upwind, upstream and up elevation, as appropnate, 1o avoid any
contamination due to reactor operations. In addition, multiple background
measurements may be taken from structures to better obtain representative background
levels.

If detectable results are obtained, a "background I 'el,* (B), will be determined for
each type of measurement. The definition of a *backgi.und level” will be based on the
assumption that the distribution of background data is eit.»r lognormal (the logarithms
fit a normal [Gaussian] distribution) or normal, Because the standard deviation of the
distribution (either normal or log normal) is not known, the t statistic is used rather
than the normal distribution and the coefficient, k, is taken from the attached table
(Table 1, Percentage Points of the t Distribution with m Degrees of Freedom (Two-
Tailed Probabilities), (References 7.17 and 7.18).

~ -

N However, the land elevation in the Denver Platteville area is such thﬂJ

“background levels® are higher in this part of the country than elsewhere. In addition.
consideration will be given to assessing levels of "background* within and without the
FSV plant site.

Once the sample background measurements are made, the natural logarithms of each

will be determined and the sample mean, (lax), and sample standard deviation, s will
be computed:

E.L;"_‘ﬂ )

e

i \J & (s -inxf @
n-1

The "maximum likelihood" estimate of In B is then:
M.'(m*h] (3)

ac
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SO that B can be estimated from the formula:

B, vexp(inx +ks) (4)

The preceding equation will be used to obtain an estimate of the background level B for each
radiological determination to be made. Where a normal distribution is assumed, the above
equations become:

i-;ﬁ (5)

n
' ANC P
-X .
By exsks (7

For the 95% single tailed test, we will use the 0.1 Percentage Point Column from Table 1
because we are using a single-tailed test. Thus, if the value of m is 29 because we based our
estimate on 30 samples, we would choose k = 1.699 and our equation for B , becomes:

By = 1 4 1.699s, normal distribution (8)

By = expl Ta + 1.699s |, log normal distribution (9)
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TABLE |
PERCENTAGE POINTS OF THE t DISTRIBUTION
WITH m DEGREES OF FREEDOM
(TWO-TAILED PROBABILITIES)*
(Reference 7.17)
Percentage Point
Ll
09 08 07 06 03 04 01 02 0l 0.0 002 001 0 001
I 0138 0325 0%10 0727 1000 13% 193 )07 6314 1276 IR 6)68T 164l
@ 0142 029 044t 0617 O8I6 1061 1286 1886 2920 4303 6965 988 1 sa
Y0137 0237 044 0SB4 075 0978 1250 163 238 I A%l Seal 1294
¢ 01M .01 0414 0% 0% 0% 1190 1533 2032 27 37 e 60
5 0132 0267 0408 04595 0727 0920 1186 14% 2018 287 3365 4032 el
6 0131 0265 0404 0853 078 0906 1134 1440 1940 247 310 o 5949
T 0130 026) 0402 0%49 071 08% 1119 F41S 1898 2365 2998 3495 S 408
§ 0130 0262 0399 0846 0%6 0885 1108 1397 1860 2306 2896 1348 0
9 0129 0261 0398 0%43 0%3 o83 100 138 18 262 2821 11%0 478
10 0129 0260 0297 0342 00 0879 109 13722 12 2764 3169 LI
1 012y 02 0396 0540 0657 08% 1088 1363 1996 2200 28 3106 4437
12 0128 0259 0398 0539 0698 087 1083 1356 1782 2179 2681 3088 4318
13 012F 0259 0M4 0538 O06ba 08 10% 1350 1.1 2160 265 3012 4221
14 0120 0288 0392 0437 0692 0868 10% 1345 1761 2145 2624 297 440
13 0128 0258 0393 0%3 0651 0866 10% 131 173 201 2600 2947 407
16 0128 0258 0392 0535 0690 08es 1071 1337 1% 2120 2880 29 4018
17 0128 0257 0392 084 0689 0 $43 1069 131 1%0 2110 2367 2898 39t
WO0IIT 026 0392 0834 0688 086 1087 | B0 173 2100 2852 28m 3
Iy Q127 0257 0381 0530 0688 OB6l 1066 1338 1729 208 28539 2861 3am
00127 0287 0381 083 0687 0860 1064 | RS AMs 2086 2528 2845 2880
01T 0257 0301 0832 0686 089 106} 1323 1721 2080 2518 28m 3
30127 0286 0390 0832 06d6 O08se 1061 1321 1M7  20% 2508 21819 3793
30127 0256 039 0532 0685 0858 |06 1319 1714 2069 2500 2807 )77
017 S50 0390 051 O6ds 0857 1089 1318 1910 2064 2492 2797 34
30127 026 0390 0531 0684 08se | 058 1316 1708 2060 24885 2707 3738
30127 025 039 081 O0es4 08%6 | 058 1315 1706 2056 247 27 3707
a7 012 0256 09 0%M  Oede OBEE 1087 131 1) 208 2473 2M 3.6%
M 0IT 026 0389 0830 Oe) 085S 108 1313 )70 2048 2467 273 364
¥ 0127 02%6 0389 0530 06 0854 1055 1311 1699 2048 2462 27 3 6YH
00127 0256 0385 0830 O6h) OB4 1085 1310 1697 2042 2457 270 deas
40 0126 0255 08 0429 0681 0B  10% 1303 1684 2011 242) 2704 384
60 0126 0224 0T 0827 067 O848 1046 1296 167 2000 2390 2660 2480
130 0126 0254 0386 0826 06N O84S 1041 1209 1638 1980 2358 2617 1)
® 0126 0253 035 034 067 0842 1036 1280 )4 1960 2326 25% 329

* This tadle is taken by cons=nt from Sraristical Tables for Biological, Agricwlivral and Medical Research, by Prof R A Fisher and
F. Yaues, published by Oliver and Boyd, Edinburgh
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APPENDIX D

INTERPRETATION OF UNBIASED DATA

The unbiased structural surface contamination data will be used to determine which areas of
the FSV siie have or have not been affected by operation of the plant. It is currently
believed that the majority of the FSV structural suifaces may not be contaminated; that is,
these surfaces will not exhibit total surface beta/gamma levels, gross removable beta/gamma
and alpha levels or gamma exposure rates in excess of those encountered on similar
unaffected matenals. Therefore, it will be necessary to decide if each set of data from each

survey unit differs sufficiently from the accepted background levels to reflect a slight
contamination resulting from FSV Plant operations.

l.

-

Companson of Sample Mean 10 Background Mean

Companson of the background data mean to ead\J

_survey unit’s data mean will use the following analytical process:

A,

Set up null and alternate hypotheses:

. Null hypothesis (H,): Sample mean = background mean
. Alternate hypothesis (H,): Sample mean > background mean

Calculate standard deviation and standard error for the sample distribution:

L(x,-%)?

Estimated population standard deviation s : 5= | o

Jl/l

n = sample size
X = mean of n observations

x, = each individual observation

a.c
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Standard error of the mean, X : n,s;{.;

C. Accept or reject the null hypothesis:

o Test at 95% confidence level, with a one-tail alpha
level of 0.05

Reject H, if: X > 1.699(s,) + background mean

(1.699 = number of standard deviations corresponding to a one-tailed alpha
level of 0.05 for the Student t statistic with 29 degrees of freedom),

If the null hypothesis is rejected, the survey unit will be considered to be
contaminated.

2. Bsamisation of Individusl Samats Ren

Each individual sample result (direct contamination reading, smear, or soil sample) shall be
compared to Regulatory Guidance as fol'sws:

ac

g b

B. Compare to "average® values in the appropriate Regulatory Guide. J

C. For areas where the Regulatory Guide criteria are exceeded, determine extent of the
area which is contaminated.
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