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Survey Area Block (SAB): D1-3

i4 Introduction '

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAD) designated D1-3.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectromete system called the Subsurface Multispe Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIa).)

1.2. Results Comparison

The measurements collected for SAB D1-3 indicate no presence of cot ation discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the 'SMCM and in
sifu count are reported in terms of a Minimum Detectable Concentration WMDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a poseriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block

Table 1: Residts amzmwy for nudides #f blaet ri n WA DZ.3 Alt Yak=e reported in pai/g.

smcQ Iu situ Drys wet soil
hota low or MDce "o MUDC or MMDCor

MD oncemraziac~~onc~cnfon (0UCert _______ _____
_ (20 Uncert) _______ (2a Ulc=) 2a Concent (2on 2Unce)

Cs-137 ND 035 ND 0.41 N/A N/A N/A N/A
CO-60 ND 0.05 ND 0.32 N/A N/A N/A N/A
Cs-134 ND 0.13 ND (26 N/A N/A WA N/A
K..40 U.S (1.0S) 7.18 (0.98) NIA N/A NA NIA

ND = None D etectedl N(A = Not A~pplcable

13. SAB Orientation and Location

SAB D1-3 is located in the fenced pasture to the east of the main Rancho Seco entrance road. An iron pin
was placed at the southwest corner of SAB DI-3. The pin may be located with reference coordinates
provided in Figure 1. The bearing and distance provided are from the center of the reactor building to the
pin.
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Rancho Seco Non-Induasiial Area Survey Project
Final Report- Volume I1Figwe I : S£4 DI-3 Location Informuaom

SAB D1-3

Latitude:
Longitude:
Bearing:
Distance:

380 20.923'
1210 6.912'
550

677 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. NaI(Tl) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB D1-3 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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Figre 2 - SMCM scan spectra reported in counts per second (tps).
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1.5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/06/00 by J. Weismaun. Th1 in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. No soil sample was taken in D1-3.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(TI)
spectrum for the in situ count performed at SAB D1-3, complete with peak energy locations for nuclides of
interest.
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Fig=e 3: In st• spec-for SAE Dli reeported in Counts per Second (cps).
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.SMID Rancho Seco Non-Industrial Area Survey

Novemberll)ecember 2000

Survey Area Block (SAB): D1-4

1L! Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated DI-4.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB DI-4 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Resats summaiyfor mudides of Interest in SWB D-4. All values reported pC/g.

SMCM In situ Dry soi we son
Iotope . MDC or mDCor M or N W orIsotope uz•: o n cut) 2o crConenMDon, UcO C of n e ouncn) (2 Unet)

Cs-137 ND 0.26 ND 0A3 0.18 (0.03) 0.14 (0.03)
Co-60 ND 0.05 ND 0.32 ND 0.04 ND 0.04
Cs-134 ND 0.11 ND 0.26 ND 0.03 ND 0.03
K-40 8.05 (1•_7 .19 (0.92) 7.78 (0-556) 5.93 (0.46)

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAB DI-4 is located in the middle of the D1000 Survey Area. An iron pin was placed at the southwest
comer of SAB D1-4. The pin may be located with reference coordinates provided in Figure 1. The bearing
and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
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SAB D1-4

Latitude: 380 20.956'
Longitude: 1210 7.063'
Bearing: 340

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. NaI(TL) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB D1-4 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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FigwP 2 - SMCM scan spectra reponed in counts per second (cps).
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1.5. In ift Measurement and Soil Sample

The static in situ measurement was taken at the pin location 1214/100 by L Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3,X3) NaJ(Tl) spectrometer
with the front face of the detector placed one meter above the ground. The in t count time was 10
minutes. J. Shonka took the soil sample at the pin location on 11/15M00 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 11128100 and again
on 12/05/00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaICTI)
,spect=m for the in situ count performed at SAB DI-4, complete with peak energy locations for nucides of
interest.
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Figure 3: In situ spectra for SAB DI-4 reported hi Cou per Second (epsX
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): D3-1

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated D3-1.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarzes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB D3-1 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The In sit MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Tble I: Rau summwy for zucles of biterest In S4B V3-L. AM ,vals reported In pog.

SMCM In sir Dry Soil Wee soil
Isotope MtMl or MDX or CCoc entaton MCor

_stoe_ (2a Cme nna (2a Uncert) (2a Uncert) (2cr Uncett)
Cs-137 ND 0.18 ND 0.36 0.11 (0.04) 0.08 (0.03)
Co.60 ND 0.04 ND 0.30 ND 0.04 ND 0.04
Cs-134 ND 0.11 ND 0.25 ND 0.03 ND 0.03
K-40 8.43 (0.56) .02 (0.89) 10.02 (0.72) 7.81 (0.59)

NOMW = None I.terecw P/A = Not AppixCaDle

1.3. SAB Orientation and Location

SAB D3-1 is located in the northwest corner of the D3000 Survey Area. An iron pin was placed at the
southwest corner of SAB D3-1. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Figure 1: SAB D3-1 Locatio Informatiov

SAB D3-1

Latitude: 380 20.951'
Longitude: 1210 7.390'
Bearing: 3320
Distance: 497 meters

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. Nal(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each deWor's average response within SAB D3-1 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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1.. In situ Measurement and Soil Sample

The static in sit measurement was taken at the pin location 12A)4100 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(Tl) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. J. Weismann took the soil sample at the pin location on 12/04/00 in accordance with Rancho
Seco procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 12/07/00 and
again on 12/14/00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB D3-1, complete with peak energy locations for nuclides of
interest.

FigureS 3: in St specr for SAB D3.! reported In Counts per Second (cps)

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001

Page 3 of 3
D3-1 SAB Report



Ranh Seco No. ldustri Area urvy Project
Find Repofl-Volwe n

Radioloiical Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): D3-2

1.L Introduction

Shonka Research Associates, Inc. performed a survey in the SurveyArea Block (SAB) designated D3-2.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources treable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB D3-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no awivity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I: Results uummay for nuwdes of bierest in SAB D3.2. All rale reported In pC4g.

SMCm In situ Dry Soi Wet Soil
S OtP .1ti MDC or M MDC or MDC Co on MDCor

(2a Uncet) (20 Uncat) (2a Uncere) Uer=t)
Cs-137 ND 0.19 ND 0.36 N/A N/A N/A N/A
Co-60 ND 0.05 ND 0.31 N/A N/A N/A N/A
Cs-134 ND 0.12 ND 0.25 N/A N/A N/A N/A

K-40 8.50 (0.61) 7.56 (0.-8) N/A N/A WA N/A

ND = None Detected N/A = Not Applicable

13. SAB Orientation and Location

SAB D3-2 is located on the southern edge of the D3000 Survey Area. An iron pin was placed at the
southwest corner of SAB D3-2. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Figure 1 : SAB D3-2 Location Information

SAB D3-2

Latitude:
Longitude:
Bearing:
Distance:

380 20.924'
1210 7.332'
3400
418 meters 4,ýý

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. NaI(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB D3-2 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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1-.. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12104/00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count, Figure 3 shows the NaI(TI)
spectrum for the in'situ count performed at SAB D3-2, complete with peak energy locations for nuclides of
interest.
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): D3-3

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated D3-3.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral onon Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB D3-3 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Resufts szmnaYfor, nUdes o. fnterest In SAD D3-3. All vatues reported In pC•/g.
SMCM In Sim Dry Soil Wet Soil

Iotapo &DC or MDCor M• or MDC oro C(2oncentaton (2a Uncei0) Conc .enudon (2aUnce=) Ccen on(2 Uner

Cs-137 ND 0.32 ND 0.37 ND 0.03 0.19 (0.19)
Co-60 ND &07 ND 0.32 ND 0.03 ND 0.04
C-..34 ND 0.07 ND 0.26 ND 0.03 ND 0.03
K-40 8.72 (1A3) 7.70 (0.91) 8.93 (0.61) 7.23 (0.52)

ND = None Detected NIA = Not Applicable

1.3. SAB Orientation and Location

SAB D3-3 is located on the northcrn edge of the D3000 Survey Area. An iron pin was placed at the
southwest corner of SAB D3-3. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21.2001
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Final Report- Volume IIFigure I : SAD D3-3 Location Information

SAB D3-3

Latitude: 380 20.949'
Longitude: 1210 7.265'
Bearing: 3560

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. NaI(TI) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB D3-3 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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Figure 2- SMCM scan spectra reported in comlts per second (cps).
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1S. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/0410D by J. Weismann. The in situ
measurement used a tripod mounted, nominal threeinch diameter, 3-inch long (3X3) NaI(Tl) spectrometer
with the front face of the detect placed one meter above the ground. The In situ count time was 10
minutes. J. Shonka took the soil sample at the pin location on 11/15/00 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 11i28/O0 and again
on 12/0SM after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count Figure 3 shows the NaI(rl)
spectrum for the in situ count performed at SAB D3-3, complete with'peak energy locations for nuclides of
interest.
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Fiwe 3: In aftu specma for SAB D33 reported in Counts per Second (cps).
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Radiological Survey Report'

SMUD Rancho Seco Non-Industrial Area Survey.'

November/December 2000

Survey Area Block (SAB): D3-4

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated D3-4.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispe Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summaizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB D3-4 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Results zummy for wUdides of interestin SAD D-34- A7 values reported inpCT/g.

SMCM In sit DrSoil Wet Soil
Isotope i MDC or o MDC or Conc.tafion bD or conc~tadon MDCor

_ (2Uncw) (2• Uncert) (2Ucr) __ (2a Uncert)
Cs-137 ND 0.28 ND 0.34 N/A N/A N/A N/A

Co-60 ND 0.06 ND 0.29 N/A N/A N/A N/A
Cs-134 ND 0.10 ND 0.24 N/A N/A N/A N/A

K-40 836 0.47) 5.84 (0.71) N/A N/A N/A N/A

r4M = -- r flc L ECt CU maIq = -- I"• .+s•PI1Vl.

1.3. SAB Orientation and Location

SAB D34 is located in the southeast comer of the D3000 Survey Area. An iron pin was placed at the
southwest comer of SAB D34. The pin may be located with reference coordinates provided in Figure I.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
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SAB D34

Latitude: 380 20.922'
Longitude: 1210 7.201'
Bearing: 110

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. NaI(T1) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB D3-4 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figorv 2 - SMCM scan spectm reported in counts per second (M).
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1-5. -In itu Measurement and Soil Sample

The static Ln situ measurement was taken at the pin location 12/04/00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(Tl) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related conmts was found in the in situ count. Figure 3 shows the NaIT)
spectrum for the in situ count performed at SAB D3-4, complete with peak energy locations for nuclides of
interest.
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Fgure 3: In skt spectra or SAB D3-4 repoted in Counts per Second (cps).
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): E2-1

1.1. introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated E2-1.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectra Contamination Monitor (SMCM) and a fixed in
situ mt taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB E2-1 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MD) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Curie (1968)'and are stated to the 95%
confidence leveL The a posteriori MDCs for the SMCM are based on the standard deviation of all
measrtw s collected within the survey area block.

Table I: Resuts summamy for nuclides of tnterest In SAB E2-.L All vaue repofled tn pC11g.

% sMcM in itu Dry So Wet son
Iotope cmeauooN MDC Cozcemdon MDCor MDC or

(2a Uncert) Concentrol(2a Uncet1) (2a Unce•w) _______ (2aUncet)
CA-137 ND 0.22 ND 0.35 N/A N/A N/A N/A
Co-60 ND 0.06 ND 0.28 N/A N/A N/A N/A
Cs-134 ND 0.13 ND 0.23 N/A W/A N/A N/A

.K.40 39 (W.S) 7.07 (0.90) N.A NA NA N/A

N)D = None eecte NIA = 1Not A4ppalCDe

1,3. SAB Orientation and Location

SAB E2-1 is located on the north side of the F2000 Survey Area, along the edge of the industrial area
boundary. An iron pin was placed at the southwest comer of SAB E2-1. The pin may be located with
reference coordinates provided in Figure 1. The bearing and distance provided are from the center of the
reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SAB E2-1

Latitude:
Longitude:
Bearing:
Distance:

380 20.857'
1210 7.500'
3040
504 meters

No photo available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaI(TI) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB E2-1 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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Figre 2 - SMCM scan spectra reported in counts per second (cps).
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1s. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/13/00 by D. DeBord. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-rela contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB E2-1, complete with peak energy locations for nuclides of
interest.

Figure In sftu spectra for WS E£4 reporledfn Couxts per Second (cps

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SMUD Rancho Seco Non-Industrial Area Survey,

November/December2000.

Survey Area Block (SAB): E2-2

1.1 Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated E2-2.
The survey consisted of a surface area scan of 2944 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB E2-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table i.Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in siui MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level The a posterioI MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area blockL

Table 1: Results sumzmay for nwlide of biterest In SAB E2-2. All value reported In pCMg

SMCM insitu DMySoil 'WetSoil
Isotope C on MDCor MDtadon Cor CnceMtzdon MDCor 1 MDCor(2a uthmst (2alun• - (21b; (2am •un=)
0-137 ND 0M X/A MA N/A N/A NIA N/A
Co-60 ND 0.14 N/A N/A N/A N/A N/A N/A
Cs-134 ND 0.38 N/A N/A N/A N/A N/A N/A
K-40 7.99 (1.1) N/A N/A N/A N/A N/A N/A

ND = None Deteted N/A = Not Applicable

1.3. SAB Orientation and Location

SAB E2-2 is located inside the Rancho Seo Industrial Area, in the retired sewage treatment area. An iron
pin was placed at the southwest corner of SAB E2-2. The pin may be located with reference coordinates
provided in Figure 1. The bearing and distance provided arc from the center of the reactor building to the
pin. The rotation of the E2-2 SAB, with respect to the site boundary, is due to its alignment to magnetic
north, which is 14.5- east of grid north for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC. Page I of 3
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Figr I: SAB E2-2 Location hqfOruatio

SAB E2-2

Latitude:
Longitude:
Bearing:
Distance:

380 20.668'
1210 7.570'
2670
532 meters

No photo available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaI(Tl) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB E2-2 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figur2 - SMCM scan spectra reported in coean per second (cls
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1S. In situ Measurement and Soil Sample

No static in situ m mnt was taken at this location.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Radiologiml Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): E2-3

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated E2-3.
The survey consisted of a surface area scan of 2976 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were cahibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB E2-3 indicate no presence of contamination discernible from
background. A summary of =sults is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity In excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level.. The a posteriori MDCs for the SMCM are based on the standard deviation of all

measremntscollected within the survey area, block.

Table h: Resfts wunmary for nucwdes of hnterest In SAB E2-& All rabzes repoed in pCilg.

smem insitu Dry•S•- wet S&l
bIv MDO =o DCor MDC orIsotope ,•ar k MDC• cconuenaon Concentration Concen•traion

- (2a Unct) Mo Unc) _(2a nut=) (20 Uncet)
Cs-137 ND 0.48 N/A WA 0.03 (0.03) 0.04 (0.02)
Co-60 ND 0.14 WA NA ND 0.04 ND 0.04
Cs-1: 7D 0.33 WA WA ND 0.03 ND 0.03
K-40 aM (1.11) N/A N/A 10.2 (0.76) 7.M8 (0.62)

lilt% __
nij = nLncLAUICU= X riot J%0 FPPUcazx

1.3. SAB Orientation and Location

SAB E2-3 is located in the southwest comer of the E2000 Survey Area. An iron pin was placed at the
southwest comer of SAB E2-3. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
E2-3 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 east
of grid north for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SAB E2-3

Latitude:
Longitude:
Bearing:
Distance:

380 20.646'
1210 7.573'
2630
540 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaI(T1) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB E2-3 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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1.i. In situ Measurement and Soil Sample

No static in sit measurement was taken at this location.

SHONKA RESEARCH ASSOCIATES, INC.
February 21,2001
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Radiological Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): E24

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated E2-4.
The survey consisted of a surface area scan of 3344 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed hn
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB E2-4 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count arc reported in terms of a Minimum Detectable Concentration (MD) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Resudts smmuary for xwcldes of bnterest In SAB E2.4. AU valm reported In paCý.

SMCM Insitu DrySoil Wet SoH
MVC or MDC or COWZUbrm MDCo U ncer (2aUncert)

oC0, (2v Une) C i ( Uncert) _W __W____

Cs-137 ND 0.29 ND 0.33 NIA M/A M/A NIA
Co-60 ND 0.07 ND 0.29 N/A N/A N/A N/A
Cs-134 ND 0.17 ND 0.23 N/A N/A NIA N/A
K-40 8.45 (1.21) U.28 (0.85) N/A N/A N/A N/A

JLN. = JNO0C iIcre 1WA = not Appl4caD

M3. SAB Orientation and Location

SAB E2-4 is located on the eastern edge of the E2000 Survey Area. An iron pin was placed at the
southwest comer of SAB E2-4. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
E2-4 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 east
of grid north for the Sacranento area.

SHONKA RESFARCH ASSOCIATES, INC.
February 21, 20D1
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SAD E2-4

Latitude:
Longtude:
Bearing:
Distance:

380 20.712'
1210 7.522'
2760
455 meters 4*ýý

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaIl) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB E2-4 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.

E2-4

- 1

0.01

0jO.1
0. 0.01l

Detector 1
Detector 2
Detector 3
Detector 4

0 100 200 300 400 500

Channel

Figure 2 - SMCM scan spectra reported un counts per second (cps).
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1,5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/13100 by D. DeBord. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (X3) NaI(Tl) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the Nal(fl)
spectrum for the in situ count performed at SAB E2-4, complete with peak energy locations for nuclides of
interest.

E2-4

10-
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o Bi- 14L

0.001
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Figre 3: In ofth spectra for SAB E2-4 reported In Counts per Second (qsý
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lindiological Survey Revor

SMUD Rancho Seco Non-Industrial Area Survey

NovemberDecember 2000

Survey Area Block (SAB): Fl-i

1.L Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated Fl-i.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispect Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document sumnmarizes the
data Collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB Fl-I indicate no presence of cona tio discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count arc reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I: Reurs ummay for nuclides of Lnerest In SAR FJ-L AU values reporsed In pC/g.

SMCM In tu Dry Sofl Wet Sol
Isotope UT M oCor MDCor MDCor MDC or

09~tsfo _________ _______ ____ Concentratio(2a Uncert) Cnero (2a Uncert) (20 Un•) Co~'to 20 Uncemt)

Q.-137 ND 0.62 ND 0.40 0.28 (0.04) 0.22 (0.04)
Co-60 ND 0.12 ND 0.31 ND 0.04 ND 0.04

C-134 ND 0M.2 ND 0.241 - .-ND- 0.03 ND 0.03

KC40 6.96 (IM2) 5.78 (0.91) 8.45 (0.60) 6.33 F (0.54)
IND x: NOnle Deec N/A = NOM AppCanDie

.3. SAB Orientation and Location

SAB Fl-1 is located in the middle of the F10O Survey Area An iron pin was placed at the southwest
corner of SAB Fl-i. The pin may be located with reference coordinates provided in Figure 1. The bearing
and distance provided are from the center of the reactor building to the pin. The rotation of the Fl-I SAB,
with respect tothe site boundary, is due to its alignment to magnetic north, which is 145° east of grid north
for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SAB Fl-I

Latitude:
Longitude:
Bearing:
rlkhan&'A.

380 20.892'
1210 7.766'
2920
010 rnato.v

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/04/00. Na(TI) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB Fl-I is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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Figure 2- SMCM scan spectra repoted in counts per second (cps).
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1.S. In situ Measuement and Soil Sample

The static in situ measurment was taken at the pin location 12/04X00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter. 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. J. Weismann took the soil sample at the pin location on 12/04/O0 in aceordane with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 12/07/07 and again
on 12/14/00 after the sample was dried in a laboratory oven.

No evidence ofp•t-reWed conkta mt was found in ae in situ coumn Fiure 3 shows the Nal•'(Mspecm for the in sku
Counpet Pformedt SAt FlP-, complete wi*h peak eneg locations for mctdes of i•eres•

F14I
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ICe-34

S0.1-
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Figure 3: In sffi specftrfor SA Fl-i reported In Cowtts per Second (cpsý
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Radiological Survey-Report

SMUD Rancho Seco Non-bndustria Area Survey

November/December 2000

Survey AreaBlock (SAB): Fl-2

Li. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated F1-2.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAD. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAl Fl-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Mfinimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Raults summary for nuclides of Interest in £AB FI-i All alues reported In p01g.

SMCM In situ Dry Soil Wet soil
Iotope MDC o e MMa or mo nI= or

-Ceftl (2a Uncert) _o__rto (24 Uncert) _ (2aUncez) C2e 0Unceft)
Cs-137 ND 0.57 ND 0.38 N/A N/A N/A N/A

Co-60 ND 0.13 ND 0.29 N/A N/A N/A N/A
Cz-134 ND 0.27 ND 0.23 N/A N/A NIA N/A
K-40 6.81 (0.77) 5.74 (0.83) N/A N/A N/A N/A

ND = Noine Detected N/A f Not Applicable

1.3. SAI Orientation and Location

SAB F1-2 is located on the northern edge of the F1000 Survey Area. An iron pin was placed at the
southwest comer of SAB Fl-2. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
F1-2 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.5- east
of grid north for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC. Page 1 of 3
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Pigmv I. SAB F1-2 Loc*4ea Isformaiien

SAB F1-2

Latitude:
Longitude:
Bearing:
flktan"'e

380 20.990'
1210 7.666'
3060
RStq r~tfrc

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/05/00. NaI(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB F1-2 is shown as
a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.

F1-2

-0.
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Figore 2 - SMCM scan spectra reporled in counts per second (cps).
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1.S. In stu Measurement and Soil Sample

The static in situ measurement was taken at the pin location M2)OM by 3. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count. Figr 3 shows the NaI(TI)
spectrum for the in situ count performed at SAD F1-2. Nuclides identifiers are provided here as well.
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Fiure 3: I s,•it spectra for SAB FI-2 reported in Counts per Second (cps).
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): F1-3

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated F1-3.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB F1-3 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Rwds =mmarjyfor nmzcides of bzterest in SAB F4.- All yaoes reported in pC(W.'

sMcM ]h ait MY wet SOi
ICo ope MD! or MDCor MDC or

on!Concenimion Concntrtion Concetratio
_sotope_____n(M2aUncert) _______ (2a Uno•m) _o_____ (2a Uncert)

Cs-137 ND 0.27 ND 0.35 0.33 (0.05) 0.27 (0.03)

Co-60 ND 0.05 ND 0.27 0.04 N/A 0.04 N/A
Q-134 ND 0.14 ND " 0.21 0.03 N/A 0.03 N/A

K-0 U.2s (0o6) 5.10 (0.76) 7.77 (O0) 5.73 (0.49)
XUP = VOW 'Xc1e= ma = Mt]; R1ppuCIC

1.3. SAD Orientation and Location

SAB F1-3 is located in the northeast corner of the F1000 Survey Area. An iron pin was placed at thie
southwest corner of SAB F1-3. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided ar from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
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Figure I : SAB FI.3 Location Information

SAB F1-3

Latitude:
Longitude:
Bearing:
Ditance:

380 20.977'
1210 7.473'
3220
608 meters

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaI(T) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB F1-3 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.

F1 -3

~-137"D 0.1 -- D etector I
43 D -etetr 2
t_4- Detector 3

." 4-40 4 - Detector 4
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0
0 0.001
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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1.5. In sftu Measurement and Soil Sample

The static In situ measurement was taken at the pin location 12/04/00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. J. Weismann took the soil sample at the pin location on 12104100 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 12/07/00 and again
on 12114/00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB F1-3, complete with peak energy locations for nuclides of
interest.

F1-3

10-

CS-137

OB-134

U)0.1-
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0.001
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Figre h: sItu spectra for £4B Fl - repofled In Countsper Second (eps).
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Radiological Survey Revort

SMUD Rancho Seco Non-Industrial Area Survey

NovemberDecember 2000

Survey Area Block (SAB): V1-4

1.1. Introduction

Shonka Research Assocates, Inc. performed a survey in the Survey Area Block (SAB) designated F1-4.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed In
sits measurement taken with a portable gamma spectrometer. This document summaizes the data collected
from this SAB. All detectors were calibra using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB F1-4 indicate no presence of cont on discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) If no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posterior MDs for the SMCM are based on the standard deviation of all
measur t collected within the survey area block.

Table 1: Resuts summay for nwlide of Iaterest in £4B FI-4. Afl values reported In pCg.

SMCM In situ E Soil Wet SO
Isotope co r=ico MDC or cenaton MIDCor MDCor b= MDCor

ra~uuz C~noentration Con entraon(2Une)
M _ _ _ 2 Uncert) __ __W Unceft) _______ (2a____t

Cs-137 ND j0.29 ND 0.41 N/A NIA N/A N/A

CO60 ND 0.06 ND 0.30 MA N/A N/A N/A
C-134 ND 0.16 ND 0M A NA N/A NIA

K-40 6.76 (0.51) 6.33 (08.1) N/A N/A N/A N/A J

ND = Noetecte N/A = N•Ot Applicable

1.3. SAB Orientation and Location

SAB FI-4 is located in the northwest comer of the F1000 Survey Area. An iron pin was placed at the
southwest corner of SAB F1-4. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
F14 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 east
of grid north for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SAB F-4

Latitude:
Longitude:
Bearing:

38° 20.944'
1210 7.870'
2930
1'1 .1 - -.-a

/

14. Results of Scan Survey

R. Turner performed the scan survey on 12/)4/00. NaI(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB F1-4 is shown as
a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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FiW"re 2 - SMCM scan spectra reported in counts per second (cps).
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As. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12A04/00 by J. Weismann. The in situ
e r nt used a tripod mounted, nominal threc-inch diameter, 3-inch long (3X3) NaI(Ml) spectrometer

with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ counL Figure 3 shows the NaI(TI)
spectrum for the in situ count performed at SAB Fl-4, complete with peak energy locations for nuclides of
interest.

F14

10

ft-137 4

0.1-

0.001
0 US0 15s0

Energy (keV)
2000 2025M

Figure 3: In situ pectra for S4A FI-4 reported in Counts per Second (cps).
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Radiolo ical Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): Fl-5

1.1. Introduction

Shonka Research Associat, Inc. performed a survey in the Survey Area Block (SAB) designated F1-5.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB Fl-5 indicate no presence of contamiaon discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs ar calculated as per Currie (1968) and are stated to the 95%
confidence level. The a poseriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I: Results summary for xulides of bnterest in S4B Fl.-. AN valus reptd In plg .

SMCM nin Dry So wet soil
WON tC1enmW MI(X'.or) Contration MDtorantni MDC UrnCor

2 Coieuzo (2aUncer) (2_____ (2a Uncert) oe i or

CQ137 ND 033 ND 0.39 NA NWA WfA N/A
ND 0.07 ND 0.29 N/A NIA N/A NA

CS-134 ND 0.16 ND 0.24 . NA - WMA MA N/A
K-40 6.42 (0.89) 4.81 (0.81) NIA f W A N/A

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAB FI-5 is located on the western edge of the FI000 Survey Area. An iron pin was placed at the
southwest corner of SAB Fl-5. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
Fl-5 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 out
of grid north for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC. Page I of 3
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SAB Fl-5

Latitude:
Longitude:
Bearing:
Dlqtantg-o

380 20.783'
1210 7.855'
2790
In1•' mt~ferm

1A.4 Results of Scan Survey

R. Turner performed the scan survey on 12V04/00. NaI(T1) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB Fl-5 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reported in counts per second (cps).

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001 Page 2 of 3

Fl-5 SAB Report



Rawcjo Secw Abn .ldjssrol Area Survey Project
Fina Report Vohxw el

1.5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/04/0A by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the'ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB FI-5, complete with peak energy locAtions for nuclides of
interest.

Fl-6
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0.001
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Figure 3: In sit spectra for SAB FI-S reported in Cownt per Second (ps).
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Rafflolo!IeaI Survey Revort

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): F1-6

L.L Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated FI-6.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed =n situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were cahlbrated using sources traceable to the National Institute
of Standards and Technology (NET).

1.± Results Comparison

The measurements collected for SAB F1-6 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence leveL The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I.: Rens ummayfor nwcres of interestIn SAB F1-. AU valma reported bi pag.

sMcM in I Dry ISo Wetsoil
MDO e Ct=oa[••MMDCor

______,(2a Un=et) 2 Uncert) ____ 2,, ==) __o U_=_)
cs0437 ND 0.33 ND o.3 0.s (0.03) 0.1s (0.02)
Co-60 NID 0.07 ND 0.30 ND 0.04 ND 0.04
Cs-134 ND 0.14 ND 0.24 ND 0.03 ND 0.03
K-40 7.51 (1.06) 585 (0.74) 6.60 (0.50) 5.19 (0.42).

1LTr• _

INuP W rIiUi LMWCI~ta W'41A = INO1 AppUcabIe

L3. SAB Orientation and Location

SAB FI-6 is located in the southwest comer of the F1000 Survey Area. An iron pin was placed at the
southwest comer of SAB FI-6. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
F1-6 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 east
of grid north for the Sacramento area.

SHONKA RESEARCH ASSOCIATES, INC.
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Figmre I: SAB F1-6 Locadan Infonaaox

SAB F1-6

Latitude:
Longitude:
Bearing:
fIwtanea.

380 20.662'
1210 7.871'
2680
1M37 rnAtPV

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12104/00. NaI(T) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB F1-6 is shown as
a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM wax spectra reporte in conts per second (cps).
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l5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 1204A0D by . Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (X3) NalRfl) spectrometer
with the front face of the detector placed one meter above the ground. J. Shonka took the soil sample at the
pin location on 11115100 in accordance with Rancho Seco procedures. Rancho Seco Environmental
Counting Lab analyzed the "wet" sample on' 1 f28/M and again on 12/060X) after the sample was dried in a
laboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaICI')
spectrum for the in situ count performed at SAB Fl-6, complete with peak energy locations for nuclides of
interest.
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F'gn'e 3.: In sftu spectra for LAB F1.6 reported in Counts per Second (qps).

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001

Page 3 of 3
FI-6 SAB Report



Pacho Seco Non4ndusio Area Srvey Project
P o ad Report. V•lume H

Radiological Survey-Revort

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): F1-7

L. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SA1) designated P1-7.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispe Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAE. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NLS¶).

1L2. Results Comparison

The measurements collected for SAB Fl?7 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Curie (1968) and are stated to the 95%
confidence level. The SMCM Scan MDC values is based on the standard deviation of all measurements
collected within the survey area block.

Table 1: Results w•muryforamneldes of bwset in SAB FI-7. AUl Yalues reported mipC .

SMCm In sit Dry Soil WetSoil
IoWeC n i MDCor CI)oor MDCor Cocentraon MDC or

__ ____Unoert (2c un )u 'c o (2__ u___ -_ (2aUnceit)

Q-137 ND 0.32 ND 0.37 0.Us (0.03) 0.14 (0.02)
Co-60 ND 0.06 ND 0.29 ND 0.04 ND 0.04

CA-134 ND 0.17 ND O0 ND L0.3 ND 0.03
K-40 7.04 (1.12) 4.62 (0.36) 6-65 (0.52) s.2" (0.45)

I"gY% __1W4L = MUC LIXLCG= LIAI = NotU Appacable

1.3. SAB Orientation and Location

SAB Fl-7 is located on the southern edge of the F1000 Survey Area. An iron pin was placed at the
southwest comer of SAB Fl-7. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
FI-7 SAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 east
of grid north for the Sacramento area. - t ý •
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February 21, 2001

Page I of 3
Fl-7 SAB Report



Rancho Seco Non-4ndustrial Area Survey Project
Final Report- Volume 11

Figure I : SAB F-7 Location Informuioa

SAB F1-7

Latitude:
Longitude:
Bearing:
Metannp,

380 20.639'
1210 7.717
2650

MA moe.tN

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12104/00. NaI(T) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB F1-7 is shown as
a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reporled in coun-_ per second (cp),
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L1. In situ Measurement and Soil Sample

The static in situ meement was taken at the pin location 12M04/00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(Tl) spectrometer
with the front face of the detector placed one meter above the ground. J. Shonka took the soil sample at the
pin location on 11/17/00 in accordance with Rancho Seco procedures. Rancho Seco Environmental
Counting Lab analyzed the "wet" sample on I 11/2&AO and again on 12106/00 after the sample was dried in a
laboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB F1-7, complete with peak energy locations for nuclides of
interest.
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Radiological Survey Revort

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): G2-1

1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated G2-1.
The survey consisted of a surface area scan of 4800 squar nmeters taken with a scanning gamma
spectrometer system called the Subsurface Multispe Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document sunnmarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

L.2. Results Comparison

The measurements collected for SAB G2-1 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC)if no activity in excess of
background was detected. The in situ MDCs ate calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I: Results snmiwyformuclides of Interest in SAB G2-.. All alnes reported in pC0g.

SMCM In siu Dry Soil Wet Soi
otoper MDCor MDCor oDCor o or

Isoop ncenraon (2c; Mnct) _______tb (2c Unce Co ,im~don (2a Unca)conrrfo __2a_ ______

Cs-137 ND 0.23 ND 0.40 N/A WfA NWA N/A

CD-60 ND 0.06 ND 0.31 WA N/A N/A N/A

CQ-134 ND .12 ND 0.24 NW/A N/A N/A WA

K-40 6.08 (0.67) 5.73 (0.94) N/A WA N/A WA
Nk W•'q•

1N -- I=OiNCone ,icc L'iJR= not0 A4PffIGW.D

1.3. SAB Orientation and Location

SAB 02-1 is located in the northeast comer of the 02000 Survey Area. An iron pin was placed at the
southwest corner of SAB G2-1. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
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Figure 1: MB G2-1 Location bformation

SAB 132-1

Latitude:
Longitude:
Bearing:
Distance:

380 20.642'
1210 6.828'
960
692 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. NaI(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB G2-1 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spect report in counts per second (cps)
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1.5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/06/00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(fl) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB 02-1, complete with peak energy'locations for nuclides of
interest.

G2-1

10

CS-134

11

@~0.1 II
8 0.01 -4.

0.001
0 500 1000 1500

Energy (keV)

2000 250O

F'gure 3:: In sit spectajfor SAB G2-1 reporfed in Cowza pFer Second (kps).
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Radiolodcal Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): 02-2

L1. Introduction,

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated G2-2.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Mulispectral Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB 02-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detectedL The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I:• Reults ummar for wcides ef baerest in 14B G2.2. All wlhes reported in p01g.

SMCM In situ DmySoil wet son
Isoope J MDC or UMD or MDC or MWC or

saij(2a Unert) (2a Unct) O(2 Uncern) (2a Uncert)

Q,-137 ND 0.27 ND 0.38 0.22 (0.03) 0.22 (0.04)

Co-60 ND 0.08 ND 0.30 ND 0.04 ND 0.04
Q-134 ND 0.19 ND 0.23 ND 0.03 ND 0.03
K40 5-05 , (0-47) 5.09 (0.97) 5.90 (0.54) 5.93 (0.47)

Ml = None eCWen WIA =NOx Applicable

1.3. SAB Orientation and Location

SAB 02-2 is located in the middle of the G2000 Survey Area. An iron pin was placed at the southwest
comer of SAB 02-2. The pin may be located with reference coordinates provided in Figure 1. The bearing
and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
Februy 21,2001
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SAB G2-2

Latitude:
Longitude:
Bearing:
Distance:

380 20.525'
1210 6.865'
1130
680 meters

4'ýý

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/08/00. NaI(Tl) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB G2-2 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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FIgV"e 2 - SMCM scan spectra repioed in counts per second (cps).
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1.5. /n situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12106=0 by I. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. Tlh in situ count time was 10
minutes. J. Weismann took the soil sample at the pin location on 12/06/00 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 12/11/00 and again
on 12119/00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in-situ count. Figure 3 shows the NaI(TM)
spectrum for the in situ count performed at'SAB G2-2. Nuclide identifiers are included here as well.

F'gure 3: LI situ spectra for SAB G2.2 reported in Counts per Second (eps)

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Radiolog~ical Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): G2-3

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated G2-3.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in situ
meaureme taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

12. Results Comparison

The measurements collected for SAB G2-3 indicate no presence of contamnation discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Tabe 1: Results summy for nuclides of interest in SAB G2-3. All values reported In pCig.

SMCM In situ Dry Soil wet Soil
Isotope MM_ or MIDC or MDClor

___ __ Un,_t' Conceneaz)on _2MUncqt) _o_:_____i (2* UUnt= __nce_ )
Cs-137 ND 0.41 ND 0.40 0.46 (0.05) 039 (0.04)
Co-60 ND 0.08 ND 0.32 ND 0.04 ND 0.04
Cs-134 ND 0.23 ND 0.25 ND 0.03 ND 0.03
K.40 6.24 (0.84) 6.92 (0-,5) 852 (0.65) 7.30 (0.55)

ND - None Detected WA = Not A~ppicable

1.3. SAB Orientation and Location

SAB G2-3 is located in the southwest comer of the 02000 Survey Area. An iron pin was placed at the
southwest corner of SAB G2-3. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Figwo 1: SAB 62-3 Locatiox hnfensadix

SAB G2-3

Latitude:
Longitude:
Bearing:
Distance:

380 20.410'
1210 6.926'
1310
694 meters

No Photo Available

1A. Results of Scan Survey

R. Turner performed the scan survey on 12/08/00. NaI(TI) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB G2-3 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Fgure 2 - SMCM scan spectra reportd in cowuts per second (cps)
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L5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/06/00 by J. Wcismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (X3) NaI(lf) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. J. Weismann took the soil sample at the pin location on 12105100 in accordance with Rancho
Seco procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 12/11/00 and
again on 12/18&00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB 02-3, complete with peak energy locations for nuclides of
interesLt

G2-3
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figur3 : In situ spectra for SAB G2-3 reported in Counts per Second (cps).
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Radiologieal Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): G2-4

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated 02-4.
The survey consisted of a surface area scan of 4704 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situmesment taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NISM.

1.2. Results Comparison

The measurements collected for SAB G2-4 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Tablk1 Results jumi or imc idsqtf Wnerest In LAB 02-4. AN rahme repoufed ftp~ig.

SMCM In stu Dy Soil Wet Soil
hC eUMXor tDCror MDC or,,.- - MDC or. (2 Uncer) _______ (2aUncert) (2a Uncet) (2o Uncut)Cs-137 ND 0.58 ND 0.44 WfA P/A NWA N/A

Co-60 ND 0.11 ND 0.36 NA WA WA N/A
Cs-134 ND 0.31 ND 0.28 WA N/A NWA N/A
K-40 10.96 (4.36) 10.85 (0.97) NA NA WA N/A

NIJl = Sone L1eCe•ea W/A = NJOt Appucmle

1,3. SAB Orientation and Location

SAB G2-4 is located on. the northern edge of the G2000 Survey Area, adjacent to the vacant Technical
Center, An iron pin was placed at thesouthwest corner of SAB G2-4. The pin may be located with
reference coordinates provided in Figure 1. The bearing and distance provided are from the center of the
reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SAB G2-4

Latitude:
Longitude:
BeDisng:
Distance:

380 20.715'
1210 6.987'
830
430 meters

No photo available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. NaI(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB G2-4 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reported in counts per second (cps
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IS. In situ Measurement and Soll Sample

The static in sit measurement was taken at the pin location 12f06/0O by J. Weismann. The in situ
measuremnt used a tripod mounted, nominal three-inch diameter, 3-inch long (X3) NaICTI) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count Figure 3 shows the Nal(TI)
spectrum, for the in situ count performed at SAB G2-4, complete with peak energy locations for nuclides of
interest.

G2-4
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10 Ic•-1a7
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2M0O 2M0

Figre 3: In sft specta for SD G2-4 reported In Counts per Second (cps).
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Radiolo~ical Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

NovemberDecember 2000

Survey Area Block (SAB): H4-1

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated H4-1.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB H4-1 indicate no presence of cont on discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posterori rMDCs for the SMCM are based on the standard deviation of all
mcollected within the survey area block.

Table I.- ftefts aummaiyfor awlides of hiterest In SAB M4.1. Ail Yak= esported In pcig.

SMCM In sit• IzySonl wet son
Isotope . MDC or Concmtaton MDC or Coacezaton MDCor

u_ _o) __Unct) Qa Uncrt) (_2_c__
Cs-137 ND 031 ND 0.38 (A N/A WA N/A
Co-60 ND 0.05 ND 0.29 N/A NA MA N/A
Cs-134 ND 0.17 ND 0.23 N/A WA MA M/A
K-40 7.19 (0.82) 4.69 (0.74) MA MA MA N/A

NID = None LDetected MIA = rNot Applicale

13. SAD Orientation and Location

SAB H4-1 is located in the fenced pasture to the east of the main Rancho Seco entrance road. An iron pin
was placed at the southwest corner of SAB H4-1. The pin may be located with reference coordinates
provided in Figure 1. The bearing and distance provided are from the center of the rator building to the
pin

SHONKA RESEARCH ASSOCIATES, INC.
February 21,2001
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SAB H4-1

Latitude:
Longitude:
Bearing:
Distance:

380 20.820'
1210 6.843'
710
701 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09100. NaI(Tl) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB H4-1 is shownas a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.
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Figure 2 - SMCM scan spectra reporWed u counts per second (cps).
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1.5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/06/OO by J. Weismann. The in siu
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(Tl) spectometer
with the front face of the detector placed one meter above the ground. No soil, sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(TI)
spectrmn for the in situ count performed at SAB H4-4, complete with peak energy locations for nuclides of
interest.
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Figm 3: In situ spectra for SAD H4-1 reported in Counts per Second (cps).
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Radiolozical Sulyey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): H4-2

LL. Introduction

Shorka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated H4-2.
The surivey consisted of a surface area scan taken with a gamma spectrometer system called the Subsurface
Multispectral Contamination Monitor (SMCM), a fixed in situ measurement taken with a portable gamma
spectrometer, and a soil sample. Thisdocument summarizes the data collected from this SAB. All
detectors were calibrated using sources traceable to the National Institute of Standards and Technology
(NIST).

1.2. Results Comparison

The measurements collected for SAB 114-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimm Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are-based on the standard deviation of all
measurements collected wivt the survey area block.

Tabe 1:- Reszt ,ummmyformnclides o~f biterest In LAB H4.2. All waues reported in pCilg.

I SMcM in Isituj Dryol W wet son
W rt.. 4 MDCor I DCo MDC or

CaentaIo orwWn U=I MWCoCEwoi 2c nc-t ____ (2cr Uncer)
CS-I"
coao

CS-13U
K-40

ND 036 ND 0.37 0.03 (0.02) ND 0.03
ND 0.09 MND 0.31 ND 0.04 1ND 0.04
?wD a.5 ND0o. MWSDM 0.03 ND 0.03

I_ I 6.91 (0.89) 7.10 (0.88) I 6.73 (0.52) 6.02 (0.46)
-19 (098 (0m)S- 5 1 -

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAD H4-3 is located in ft western half of the H4000 Survey Area, in-a fenced area just north of the
industrial area boundary. An iron pin was placed at the southwest corner of SAB H4-2. The pin may be
located with reference coordinates provided in Figure 1. The bearing and distance provided are from the
center of the reactor building to the pin.'

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Figure I : SAB H4.2 Location Informadin

SAB H4-2

Latitude:
Longitude:
Bearing:
Distance:

380 20.849'
1210 7.135'
340

328 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. NaI(T) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB H4-2 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reponred in counts per second (cps).
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1.S In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/06/00 by 3. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count tire was 10
minutes. J. Shonka took the soil sample at the pin location on 11/15100 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 111/28/0 and again
on 12/06/00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB H4-2, complete with peak energy locations for nuclides of
interest
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Fgure 3: I& situ spectra for SAB N4-2 reponed In Counts per Second (eps).
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SMUD Rancho Seco Non-Industrial Area Survey

November..ecenber 2000

Survey Area Block (SAB): H4-3

LU. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated H4-3.
The survey consisted of a surface area scan of 4688 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectr Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

12. Results Comparison

The measurements collected for SAB H4-3 indicate no presence of contamination discermnble from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDQ ff no activity in excess of
background was detect. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table I: Results nsm •y for edeof intere hn SAI H4.1 All values reported in pClg.

SMCM in situ MSoi wet &oW

____(20 UncWr) (Wo Uncat) (2aI cumII (2a Uncaut)
ostp ocnaiij CMicetra in MDCor MDC or o MDC or

Cs-137 ND 0L27 ND 0.37 ?VA N/A N/A NlA
Co-60 ND 0.06 ND 0.31 N/A N/A N/A N/A

Cs-134 ND. 0.16 ND 0.24 N/A N/A N/A N/A

K-40 7.74 (0.91) 6.20 (0.75) WA N/A N/A N/A

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAB H4-3 is located at the western edge of the H4000 Survey Area, in a fenced area just north of the
industrial area boundary. An iron pin was placed at the southwest corner of SAB H4-3. The pin may be
located with reference coordinates provided in Figure 1. The bearing and distance provided are from the
center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
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Figure I : SAD H4-3 Lacir l4farnmaon

SAB H4-3

Latitude:
Longitude:
Bearing:
Distance:

380 20.858'
1210 7.170'
24W
313 meters

No photo available

1.4. Results of Scan Survey

R- Turner performed the scan survey on 12/09/00. NaI(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB H4-3 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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1.5. In siu Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12MV6100 by J. Weismann. The in situ
measurement used a tripod mounted, nominal tree-inch diameter, 3-inch long (3X3) NaI(r) spectrometer
with the front face of the detector placed one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB H4-3, complete with peak energy locations for nuclides of
interest.

H4-3

I
I.

0 1000 1500

Energy (kev)
20M0 2500

Figwre 3 : In situ spectra for WB 114-3 reported In Counts per Second (cps).
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): H4-4

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated H4-4.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispeetra Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable ganma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detcow were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

12. Results Comparison

The measurements collected for SAB H44 indicate no presence of contamination discernible from
background. A summary of results Is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs arc calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Resufl sua marmvfor azclides of kiterest In SAB H44. All idues reported in pCig.
SMcM In itu Dry Soil wet•soilIsotope Jocuo jgDC or nc on MDC Concnrto rCn~to Do

______ Mwo If=.MD or I MDC or MIDC or1 U ______ - f2a Uncert) _(2o Uncert) (2a Uncfet)
Cs-137 ND 039 ND 0.38 0.26 (0.04) 0.24 (0.03)
Co-60 ND 0.07 ND 0.29 ND 0.04 ND 0.04
Cz-134 ND 0.16 ND 0.24 ND 0.03 ND 0.03
K-40 6.13 , (0.64) S.0 (0.66) 7.0Z (058) 6.7 (0-57)

IND5 = NIone itcwcwu IMA - INOE AW•4pIlMIC

13. SAB Orientation and Location

SAB H4-4 is located in the fenced pasture to the east of the main Rancho Seco entrance road. An iron pin
was placed at the southwest comer of SAB H4,4, in close proximity to an existing steel fence pole in the
center of the pasture. The pin may be located with reference coordinates provided in Figure 1. The bearing
and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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Figgure I: SAB H4-4 Location Information

SAD H4-4

Latitude:
Longitude:
Bearing:
Distance:

380 20.848'
1210 6.929'
630
588 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. NaI(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB H4-4 is shown
as a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.

H4-4

S
a.
U
0
C
0
U
0

U,

C

0
U

°1 -__
0.1 -

0.01 B.1

0.001
0 100

- Deteclor 1
- Deteckr 2
- Deteclor3
- D~etelr4

200 300 40 50

Channel

Figure 2 - SMCM scan spectra reported in counts per second (cps).
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I.S. In sf Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12A/6KX) by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. 3. Weismann took the soil sample at the pin location on 12/05/00 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the "wet" sample on 12/11/00 and again
on 12/19/00 after the sample was dried in a laboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(TI)
spectrum for the in situ count performed at SAB H4-4, complete with peak energy locations for nuclides of
interest.

H4-4

10
09-137

05-134

I 0.1 I
0.01

S0.01 B-214

0.001
0 500 1000 1eg w V 25OO

Energy (keV)

Figue $ :Z Inftu qpecfra for MB J744reponedin Couna per Second (eps).
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Radioloeical Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): l-1

LU. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated Il-1.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (MIST).

12. Results Comparison

The measurements collected for SAB I-1 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM arc based on the standard deviation of all
measu collected within the survey area block.

Table 1: Resalts nmmafry jar ucites of lateret In SAB 11-L. All values repoiled hInpcyl.

SMCM in dftu_ _ DSoil WetSoil
Isotpe" .0= MDDo orI.o MDCor

W DC onctr.Won MDCor in Concenton
hop :=-o (2a Un=et) (2on (Uncer) Con (.Unwro (2o Uncer)

Cs-137 ND 0.24 ND 0.30 WA WA WA N/ACo-60 ND 0.05 ND 07 NWA WA NIA N/A

Cs-134 ND 0.16 ND 0.21 NA N/A WA WA
K-40 5.78 (0.46) 8.03 -(0.78) WA WA WA N/A

1.3. SAB Orientation and Location

SAB 11-1 is located within Photovoltaic Array area #2 near the eastern fence boundary fence.. An iron pin
was placed at the southwest corner of SAB 11-1. The pin may be located with reference coordinates
provided in Figure 1. The bearing and distance provided are from the center of the reactor building to the
pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001
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SAB 11-I

Latitude:
Longitude:
Bearing:
Distance:

380 20.465'
1210 7.003'
1320
540 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/12/00. NaI(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB Il-I is shown as
a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrnm). No evidence of plant-related contaminants was found during
the scan survey.

I1-1

CLIs
1

0.1

0.01

0.001
0 100 200 300 400 500

Channel

Figure 2 - SMCM scan spectra reported in cow&ts per second (cps).
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1S.. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/13/00 by D. DeBord. The in siru
measurement used a tripod mounted, nominal thrd-inch diameter, 3-inch long (3X3) NaI(TI) spectrometer
with the front face of the detctor placed one meter above the ground. The in situ count time was 10
minutes. No soil sample was taken at this location.

No evidence of plant-related contaminants was found in the in situ count. F*gure 3 shows the NaI(TI)
spectrum for the in situ count performed at SAB I1-1, complete with peak energy locations for nuclides of
interest.

11-1

10

1

x
S
0

c'~ 0.1
S.

A
0.01

0.001
0 500 1000 1500 2000 2500

Energy (keV)

Figure 3: In situ gpedr for SAB il-i reporied In Counfts per Second (eps)
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Radiological Survey Revort

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): 11-2

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated D1-2.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated using sources traceable to the National Institute of Standards
and Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB 11-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block.

Tble 1: Reuits mmvau fornucli.es of iherest In SAB 11-2. All au reported In pC.

SMCM In situ Dry Sol Wet Soil
IStope "ndWr mfXnor I -iXr MI&Cor

- _____e(2a Uncurt)••a __rCte o (2Uncent) __n____ (2 UUncert)ncer)
Cs-137 ND 025 ND 0.31 N/A N/A N/A N/ACA.6 ND 0.06 ND 0.28 N/A WA N/A NIA

Cs-134 ND 0.14 ND 0.21 WA WA N/A N/A
K-40 1.65 (0.71) 5.78 (0.81) N/A N/A N/A N/A

1.3. SAB Orientation and Location

SAB IH-2 is located within Photovoltaic Array area #2 at the far west fence. An iron pin has been driven at
the southwest corner of SAB 11-2. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

SHONKA RESEARCH ASSOCIATES, INC.
February 21,2001
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SAE 11-2

Latitude:
Longitude:
Bearing:
Distance:

380 20.466'
1210 7.091'
1450
442 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/12/00. NaI(TI) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB 11-2 is shown asa normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gammabackground sources (noted below spectrum). No evidence of plant-related contaminants was found duringthe scan survey.

11-2

1

0

0.1

0.01

Detector 1
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0,001
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400 500

Figure 2 - SMCM scan spectra reprted in counts per second (cps).
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1.S. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12113/00 by D. DeBord. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaIMTl) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. No soil sample was taken at this location.,

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB 11-2, complete with peak energy locations for nuclides of
interest.

11-2

10

1

AD
U0.1

0.01

0.001
0 500 1000 1500 2M00 2500

Energy (key)

Figure 3: In ltu spectra for SA 11-2 rorted in Counts per Second (eps)
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Radiological Survey-Report

SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): J1-1

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated Jl-1.
The survey consisted of a surface area scan taken with a gamma spectrometer system called the Subsurface
Multispectral Contamination Monitor (SMCM). This document summarizes the data collected from this
SAB. All detectors were calibrated using sources traceable to the National Institute of Standards and
Technology (NIST).

1.2. Results Comparison

The measurements collected for SAB J1-1 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM is
reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of background
was detected. The in situ MDCs are calculated as per Curfie (1968) and are stated to the 95% confidence
level. The a posteriori MDCs for the SMCM are based on the standard deviation of all measurements
collected within the survey area block.

Table 1: Resukts summary for nuedes of nterest in SAB JI-L AD values reported in pClg.

SMCM In situ Dmy Soil Wet Soil
IstoeMDX~or MDtaXor MDe2or MDCor

noncvaraioton _ Mconcen__on Corcentration

Cs-137 ND 0.23 ND N/A N/A N/A N/A N/A
Co-60 ND 0.06 ND N/A N/A N/A N/A N/A
Cs-134 ND) 0.14 ND N/A N/A N/A N/A N/A
K-40 12.37 . (1.81) N/A N/A N/A N/A N/A N/A

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAB Ji-1 included a scan survey of the west access road from the west Industrial Area gate to Clay East
Road.

SHONKA RESEARCH ASSOCIATES, INC.
Febrmiy 21, 2001
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Figure 1: SAB Ji-) Locadlo 1fortnaain

SAB 11-1

Latitude:
Longitude:
Bearing:
Distance:

N/A
N/A
N/A
N/A

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaI(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB J 1-1 is shown as
a normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,
including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.

J1-1

IS
C

1

0.1
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0.001
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0 100 2o0 300 4Wo 500
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Figure 2 - SMCM scan spectra reported in cowift per second (eps).
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1.5. In fitu Measurement and Soil Sample

No in situ count or soil sample was taken for this SAB.

SHONKA RESEARCH ASSOCIATES, INC.
Febmary 21,2001
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): J1-2

U1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated JI-2.
The survey consisted of a surface area scan of 6112 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispe Contamination Monitor (SMCM). This document
sumiarizes the data collected from this SAB. All detectors were calibrated using sources traceable to the
National bstitute of Standards and Technology (NIST).

1.Z Results Comparison

The measurements collected for SAB J1-2 indicate no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM is
reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of background
was detected. The Ln shu MDCs are calculated as per Currie (1968) and are stated to the 95% confidence
level. The. a posteriori MDCs for the SMCM are based on the standard deviation of all measurements
collected within the survey area block.

Table I.: Raubsids mmalyfo nudikes of bnteest In SAB J1-2 All values reporte in p Mg.

SMCM mnfDyof URwet son
istp M7DD" mýor o MWCor

- --Un ____ (2a Uncert) _(2€ UnceMt) __2_ U___)
Qs-137 ND j0.17 N/A N/A N/A N/A N/A N/A
Co-60 ND 0.07 N/A N/A N/A N/A N/A N/A
Cs-134 ND' 0.14 N/A N/A N/A N/A N/A N/A
K-40 9.64 (0-94) N/A N/A N/A N/A N/A N/A

1LTI% _

&W^1 = INE.W WAC

1.3. SAB Orientation and Location

SAB J 1-2 included a scan survey of the east access road from the main plant gate to Twin Cities Road.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 200I

Page I of 3
11-2 SAB Report



Rancho Seco Non-Industril Area Survey Project
Finad Report- Volume H

Figure I : SAB Jl-2 Location Infonnadon

SAB J1-2

Latitude:
Longitude:
Bearing:
Distance:

N/A
N/A
N/A
N/A

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaI(T) spectra were collected during each 10 secondinterval while the SMCM traveled 2 meters. Each detector's average response within SAB J1-2 is shown asa normalized energy spectra in Figure 2. The peak energy locations for nuclides of interest are noted,including plant-related nuclides (noted above spectrum) and those nuclides present as natural gamma
background sources (noted below spectrum). No evidence of plant-related contaminants was found during
the scan survey.

JI-2

a.

0.1 De-, or I
-Detectr 2
- Detector 3

0. 
- Detector 4

0 01-24 0o 0.001 1 ..
0 100 200 30D 4W 5W0

Channel

Figure 2- SMCM scan spectra reported in counts per second (cps).

SHONKA RESEARCH ASSOCIATES, INC.
February 21,2001 Page 2 of 3

J1 -2 SAB Report



Rauco Seco Nonrhu-tria Area Sevey Project
Finol Repon-Vokume H

1.5. In situ Measurement and Soil Sample

No in situ count or soil sample was taken for this SAB.

SHONKA RESEARCH ASSOCIATES, INC.
February 21,2001
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Appendix A
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This appendix provides the survey reports for SABs that were taken with known contamination
present. SAB B 1-3 was intentionally salted with small check sources containing "Cs and 6*Co.
SAB B5-1 was located in the effluents area of the plant that is known to be impacted from past
plant releases. These reports are provided as a performance test of the SMCM system, and are
not indicative of contmi on present in the area proposed for partial site rleae.
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SMUD Rancho Seco Non-Industrial Area Survey

November/December 2000

Survey Area Block (SAB): B l-3T

1.1. Introduction

Shonka Research Associates, Inc. performed two additional performance-based tests in the Survey Area
Block (SAB) designated B 1-3. The tests both consisted of a surface area scan of 4800 square meters taken
with a scanning gamma spectrometer system called the Subsurface Multispectral Contmination Monitor
(SMCM). This document summarizes the data collected from this test. All deuectors were calibrated using
sources traceable to the National Institute of Standards and Technology (NIST).

Test 1 - B1-3-TI: For the first test, several 6Co and 37Cs button sources were placed in random
locations throughout the B1-3 SAB.

Test 2 - B1-3-T2: The second test in B 1-3 was identical to the original B 1-3 survey except for the time
of day when the survey was completed.

12. Results Comparison

The results from the two tests performed in SAB B1-3 are summarized in Table 1 (SAB B 1-3-TI, with
added check sources) and Table 2 (SAB B 1-3-T2, no added sources repeat of SAB B 1-3). The only
significant data reported is for OK, which can be compared to the results reported in the last section for
SAB B 1-3. The three mean concentrations are 6.82, 6.69, and 6.71 for the original survey, added source
survey and repeated survey. The results indicate a 1.5% shift in apparent 4K concentration from the
beginning of the survey when SAB B 1-3 was performed to the end of the survey when the two test SABs
were measured. This shift is likely due to rainfall that occurred during the course of the survey.

Table 3 later in this report shows side by side comparisons of the three surveys for four of the nuclides of
interest: mCs, D'Cs, 'to and 41C The first three are man-made nuclides of concern. Negative data reflect
the subtraction of background for each of the man-made nuclides. The 'K data shows a quite similar 2-
dimensional pseudocolor plot and CFD for each of the three surveys. The 1'Cs and 'Co data clearly show
the presences of the small check sources that were placed on the area, with a pronounced change in the
CFD for SAB B I-3-TI.

Table 1: Results =umma for nucides of haterest in SAB BI-3-TI.

SMCM Instu DrY Soil wet Soi
baope bUX or Ioor Concentrtio IMDCor CMDCor

Isoxope .n C cofr~an nttiou•) (26 uncut) _ (2 Uncet)

QC-137 ND 2.17 N/A N/A NIA MA N/A N/A

Co-60 ND 0.19 N/A MA N/A NfA NfA NIA

Cs-134 ND 0.21 MA N/A N/A NfA NfA N/A

K-40 6.69 (1.50) N/A N/A NIA N/A NfA N/A
*'w Yam rep. d ifb• r mK40rexasu=d toi-=o. rit MDC vd,=.

SHONKA RESEARCH ASSOCIATES,-INC. Page I of 4
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Table 2: Resat swuiwy for midida of ineret in SAD B1-3-7..

SMCM4 In situ Dry s1 wet soilIsotope MDC or MDor MDC or MDC or
2a C•n oncenzr Concenration ConCeafio

Cs-137 ND 0.33 N/A N/A N/A /A N/A NIA
Co-60 ND 0.05 N/A N/A N/A N/A N/A N/A
Cs-134 ND 0.13 N/A N/A N/A N/A N/A N/A
K-40 6.71 (1.34) N/A N/A N/A N/A N/A N/A*TU values rcpoitr for K-40 arc mund conmiaul not MW valis.

1.3. SAB Orientation and Location

SAB B 1-3T is located in the southwest corner of the B 1000 Survey Area. An iron pin was placed at thesouthwest comer of SAB B 1-3T. The pin may be located with reference coordinates provided in Figure 1.The bearing and distance provided are from the center of the reactor building to the pin. The rotation of theB1-3TSAB, with respect to the site boundary, is due to its alignment to magnetic north, which is 14.50 eastof grid north for the Sacramento area.

Fionue 1: SAS R1-3T Localm Informatmon

SAD B1-3T

Latitude:
Longitude:
Beancng
Di~stance:

380 20.585'
1210 7.891'
2610
1072 meters

14. Results of Scan Survey

R. Turner performed the SMCM scan survey on 12/12/00. NaI(TI) spectra were collected during each 10second interval while the SMCM traveled 2 meters. This data is then assigned to the center of the 2-meterby 2-meter square under each detector. Twenty-four adjacent strips of 100 meters in length werecharacterized. Results of the scan survey are presented in Table 3 below. Scan data is presented in the formof a 2-dimensional pseudocolor plot of the SAB along with a cumulative frequency distribution (CFD) for
'37Cs, Co, 13Cs, and 40K nuclides. The data for B 1-3 and B 1-3-T2 show no point sources. The data forB 1-3-TI indicate the presence of the '37Cs and 6°Co check sources.

SHONKA RESEARCH ASSOCIATES, INC.
February 21, 2001 Page 2 of 4
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Table 3: Resufts from thu MOWiia 5-3 sun'ey and Owe two uteab

B1-3 Test 1 - B-3-Tl

01-33 C11,137 PCalG 114 0u1037 PGA

407 4 00

20 2 (0
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1.5. In situ Measurement and Soil Sample

No in situ or soil sample was taken for this test survey.
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Radiological Survey Report

SMUD Rancho Seco Non-Industrial Area Survey

Novemberalecember 2000

Survey Ame Block (SAB): B5-1

1.1. Introduction

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) designated B5-1.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning gamma
spectrometer system caled the Subsurface Multispectral Monitor (SMCM, a fixed in situ
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST).

12. Results Comparison

A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in situ count are
reported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of background
was detected. The in situ MDCs are calculated as per Currie (1968) and are stated to the 95% confidence
level. The a posteriori MDCs for the SMCM are based on the standard deviation of all measurements
collected within the survey area blocL See Appendix I of Volume I for an additional discussion of the
results of this survey.

Table I: Resits ummnmyfor nclides of Iaterest In SAB BS-L AN values reported In pCag.

sMCM in siu DrySoil WetSol
hotope MDC or concUtmtion MMuor Woo UDC or

• M Corca Mio n C or MDC or Min
_ (2aUn=) _ __ U=W) (2_ Unc=) __ (2e Unct)

Cs-137 1.34 (3.64) ND 0.31 4.51 (0.15) 2.93 (0.10)

Co-60 ND'* 0.14 ND 0.24 0.04 WA 0.04 N/A
Cs-134 _"ND 0 .14 ND 0.18 0.03 WA 0.03 N/A

K-40 4.94 (1.38) 4.65 .(0.79) 6.19 (0.67) 3.78 (0.45)
1). TII•
INI) = Inowi LXetOW tIVA = IOt AppIIcabI

1.3. SAB Orientation and Location

SAB B5-1 is located on the northern edge of the B5000 Survey Area. An iron pin was placed at the
southwest corner of SAB B5-1. The pin may be located with reference coordinates provided in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.
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Figure 1: SA" 85-I Locaion Ixformuaion

SAB B5-1

Latitude:
Longitude:
Bearing:
Distance:

38*20.3529'
1210 7.711'
2460
720 meters

No Photo Available

1.4. Results of Scan Survey

R. Turner performed the SMCM scan survey on 12112/00. NaI(TI) spectra were collected during each 10second interval while the SMCM traveled 2 meters. This data is then assigned to the center of the 2-meterby 2-meter square under each detector. Twenty-four adjacent strips of 100 meters in length werecharacterized. Results of the scan survey are presented in Figure 2 below. Scan data is presented in theform of a 2-dimensional pseudocolor plot of the SAB along with a cumulative frequency distribution(CFD) for 131Cs, 60CO, 13 Cs, and 40K nuclides.

1.5. In situ Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/13/00 by D. DeBord. The in situmeasurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(TI) spectrometerwith the front face of the detector placed one meter above the ground. The in situ count time was 10minutes. D. DeBord took the soil sample in the middle of the "Y" on 12/13/00 in accordance with RanchoSeco procedures.

Figure 2 shows the NaI(TI) spectrum for the in situ count performed at SAB B5-lY. The peak energylocations for nuclides of interest have been noted on the in situ spectrum, including plant-related nuclides(noted above spectrum) as well as those nuclides present as natural gamma background sources (notedbelow specum).
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B5-1
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Figure2: I: sit speam for SAB BS-] reported In Counts per Second (&V4

The in situ spectra clearly shows the 137Cs peak due to the contamination present
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