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| -,1.1; Introductmn o

Shonka Rcscaxch Assocxat&s, Inc. performed 2 survey in the Survey Area Block (SAB) designated D1-3.
w'lhesurvcyconsmtedofasurfaoeareascanof48003quaremeterstakcnmthascanmng 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 cahbrated usmg sources traceable to the National Institute of Standards

and Technology (NIST).

12.  Results Comparison

The measurements collected for SAB D1-3 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 2 Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. The in situ MDCs arecalclﬂatedasperCume (1968) and ere 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 summary for nuclides of interestin SAB 91-3. All values reported in pCifg.

W SMCM Insiu - Dry Sail Wet Soil
Commonl(zc Uncert) Concentration Lm) Cpnwnn'aﬁom (m) Concentration (m)
Cs-137 ND 0.35 ND 041 N/A N/A - NA N/A
Co-60 ND 0.05 :  ND 0.32 N/A N/A N/A NA
Cs-134 ND - 013 |- ND - 026 N/A ‘N/A NA NA
K-40 8.88 -~ (1.58) . 718 098) NIA NA | "NA- NA

ND=NoneDetccted_ - wAzﬂotApplicable

13, SAB Oﬁentauon and Locanon

SABD1-31slocatedinthefencedpasturctotbceastofthemmnkanchoSecoentranoemad.Anuonpm
was placed at the southwest corner of SAB D1-3. 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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Figure 1 : SAB DI-3 Location Information

SAB D1-3

Latitude: 38°20.923’
Longitude: 121°6.912
Bearing: 55°

Distance: 677 meters

No Photo Available

14. Results of Scan Survey

R. Tumner performed the scan survey on 12/09/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB D1-3 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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15. 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) Nal(T]) spectrometer
thhthe&ontfaecofthedctectorplaoedmemeterabOVetheg‘round. The in situ count time was 10
minutes. No soil sample was taken in D1-3

No evidence of plant-related contammants was found in the in situ count. Figure 3 shows the Nal(T1)
spectrum for the in situ count performed at SAB D1-3, complete with peak energy locations for nuchdcs of

 p1s.
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Figure 3 : In situ :pecﬁa;far SABDI-3 reg»guggbx Counts per Semnid»(;ps). |
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1.1.’5' Introductlon o o |

Shonka R&scarch Assocxatcs, Inc performed a survey in the Survey Area Block (SAB) deslgnated D1-4
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 teken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were calibrated usmg sources traceable to the Nauonal Institute
of Standards and Technology (NIST).

1.2.  Results Comparison

The measurements collected for SAB D1-4 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 mmmmyforuudzdes of interest in SAB D1-4. All values reported in pCi/g.

Tsotope . SMCM Insitu Dry Soil Wet Soil
. R . R or | . MDCor

Concentration| a’:gc m:t) Concentration (g%cn;) Concentration a’fl)lc ncert) Concentration (26 Uncert)
Cs-137 ND 0.26 ND 043 0.18 0.03) 0.14 (0.03)
Co-60 ND 0.05 ND 032 ND 0.04 ND 0.04
Cs-134 ND on ND 026 -~ ND -} 003 " ND 0.03
K-40 8.05 Q.57 8.19 (0.92) 7.78 (0.56) 593 (0.46)

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAB D1+4 is located in the middle of the D1000 Survey Area. An iron pin was placed at the southwest
corner 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.
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Figure 1 : SAB DI-4 Location Information

SAB D1-4

Latitude: 38° 20.956°
Longitude: 121° 7.063’
Bearing: 34°

Distance: 539 meters

14. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB D1-4 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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18, Insiu Measurement and Soil Sample

Thestahcms:tumeasurcmentwastakcnatthepm Jocation 12/04/00 by J. Weismann. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) spectrometer
mththefrontfaccofﬂledetectorplawdone meterabovethegromd. The in situ count time was 10
minutes. J. Shonka took the soil sample &t the pin location on 11/15/00 in accordance with Rancho Seco
procedures. Rancho Seco Environmental Counting Lab analyzed the “wet” sample on 11/28/00 and agam
on 12/05/00 after the samplc was dried in a laboratory oven.

No cv;dcnce of plant-related contaminants was found in the iz Situ count. Fxgure 3 shows the Nal(TI)
* spectrum for the in situ count pcrformed at SAB D14, oomplete with peak energy locanons for nuchdcs of
mterest.
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Figure 3 : In situ spectra for SAB D1-4 reported in Counts per Second (¢ps).
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’SMUD Rancho Seco Non-Industrial Area Survey

 November/December 2000
S Survey Area Block (SAB): D3-1
11 Infroduction L S
Shonka Research Associates, Inc performcd a survey in the Survey Atea 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 summarizes the

data collected from this SAB, All detectors were calibrated usmg sources traoeable to the National Institute
of Standards and chhnology (NIST) : ‘ , ' ,

12.  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 SMC_M 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 @ posteriori MDCs for the SMCM are based on the standard deviation of all -
measurements collected within the survey area block. : ‘ N

Table J Results:ummmyfor auclzdes of interest In SAB DS-I All values repomd in pO‘/g

SMCM In sity’ Dry Soil Wet Soil
Isotope MDCer - . . .
. W a6 U m)L Concentration (ZZI?JCn;rn Concentration aggcn&) Concentration atrﬂl)Jcn:n)
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 025 |.. ND --0.03 : ND : 0.03
K-40 843 (0.56) 8.02 (0.89) - 1002 0.72) 781 . (0.59)

ND = None Detected _ NIA:NotApplicable

1.3. SAB Onentatxon and Imcatlon

SAB D3-1is located in the northwest corncr of the D3000 Survey Arca. An iron pin was placed at the
southwest corner of SAB D3-1. The pin may be located with reference coordinates provxded in Figure 1.
The bearing and distance prcmded are from the center of the r&ctor buildmg to the pin.
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Figure 1 : SAB D3-1 Location Information
SAB D3-1

Latitude: 38° 20.951°
Longitude: 121°7.390°
Bearing:  332°

Distance: 497 meters

14. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. NaI(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’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 sifu measurement was taken at the pin location 12/04/00 by J. Weismann. The in sitx
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(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 12/04/00 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 alaboratory oven.

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the Nal(T1)
spectrum for the in sztu count performed at SAB D3-l complete wnh peak encrgy locations for nuclides of
mterest o
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o SurveyAreaBlock(SAB) D32
1.L Introduction

Shonka Research Assocmes Inc performed a survey inthe Survey Area Block (SAB) des1gnated D3-2.
The survey consisted of & 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 2 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 D3-2 indicate no presence of contammanon dxsccmble 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 summary for nuclides oﬂutérestin SAB D3-2. All values reported in pClg.

SMCM Insitu Dry Soil Wet Soil
Isotope . { MDCor . MDC ot .| MDCor .| MDCor
Conccnn'anon! (3o Uncert) Concentration (2 Uncerd) Concentration (20 Uncen) Concentration (26 Uncert)
Cs-137 ND - 019 - ND 0.36 N/A N/A N/A N/A
‘ Co-60 ND 0.05 ND 031 N/A NA N/A N/A
Cs-134 ND 0.12 ND 0.25 NA N/A N/A NA
K-40 8.50 (0.61) 1.56 0.88) N/A NA NA NA
ND = None Detected N/A = Not Applicable
1.3. 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.
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Figure 1 : SAB D3-2 Location Information

SAB D3-2

Latitude: 38° 20.924’
Longitude: 121° 7.332’
Bearing: 340°

Distance: 418 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. Nal(T1) 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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15.  Insitu Measurement and Sofl Sample

The static in sizu 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 ﬁ'ontfaccofthedctectorplacedonemeterabovetheground. No soil samplewas taken at this
location. ; , ,

‘No 'ev1dence of plant-relatcd cdntammants was found in the in .§ttu count. Figure 3 shows the NaI(Tl)
spectrum for the i in situ count performed at SAB D3-2, complete with peak energy locations for nuclides of
interest. v
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Figure 3 : In situ spectra for SAB D3-2 reported in Counts per Secord (cps). ‘
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Survey Area Block (SAB): D3-3
11.1. Introductlon

Shonka Research Assomatcs Inc. performed a survey in the Survey Area Block (SAB) designated D3-3.
‘I‘hesurveyconsmtedofasurfaceareascanof4800squa:emeterstakenwnhascannmggamma ‘
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in situ
measurement taken with a portable gamma spectrometer, and & soil sample. This document summarizes the
data collected from this SAB. All detectors werecah‘bratcdusmg sources traceabletotheNauonal Institute
of Standards and Technology (N]ST) ‘

12. RosultsComparison

The measurements collected for SAB D3-3 indicate no pmcnoe of contammauon dxsoexmble 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 statedtothe95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements oollected within the survey area block. :

Table 1: Results ;umm_ar_vfor: nuclzdes ofintmst in SAB D3-3. Allvalues reported in pCifg.

SMCM - Insim Dry Soil Wet Soil
Concentration Q?Ugc:t)n Concentration ngﬁ :rt) Conqentration aznl),cn;) Concentration (m)
Cs-137 ND 032 ND 0.37 ND - 0.03 0.19 (0.19)
Co-60 ND 0.07 ND 032 ND 0.04 ND 0.04
Cs-134 . ND 0.17 - -ND -}1- -026 - - ND - 0.03 " ND - 0.03
K40 8.72 (143) 7.70 (0.91) 8.93 " (0.61) 18 0.52)

ND = None Detected ’ NA=Not Appliuble

13. SAB Onentatlon and Lwatlon

SAB D3-3 1slocatedonthenorthemcdgeoftheD3000$urveyArea. Anuonpm was placed at the
southwest corner of SAB D3-3. The pin may be located with reference coordinates provxded in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin.

. SHONKA RESEARCH ASSOCIATES, INC. " Pagelof3
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Figure 1 : SAB D3-3 Location Information

SAB D3-3

Latitude: 38° 20.949’
Longitude: 121° 7.265°
Bearing: 356°

Distance: 436 meters

14. Results of Scan Survey

R. Turner performed the scan survey on 12/10/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB D3-3 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.

r so— ombs———

1

D3-3

- 1 T

M

Q

£

- il

£ 01 N « F—— Detector 1

e | =—— Detector 2

‘g | —= Detector 3 | ‘j

g- 0.01 e [: Detector 4

"3 ‘

o

© 0.001

0
Channel '

Figure 2 - SMCM scan spectra reported in counts per second (cps).
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15. “ In situ Measurement and Sofl Sample

The static in situ measurement was taken at the pin location 12/04/00 by J. Weismann. The in sif
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(T1) spectrometer
with the front face of the detector 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 11/28/00 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 NaI(Tl)
spectrum for thc in sim count pcrfonned at SAB D3-3, complete with peak energy locations for nuclides of
interest. - _
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Figure 3 : In situ spectra for SAB D3-3 reported in Counts per Second (cps), e
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Survey Area Block (SAB) D3-4
1.1. Introduction

‘Shonka Research Associates, Inc. perfomd a survey in the Survey Area Block (SAB) dwgnated D3-4.
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
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 Companson

The measurements collected for SAB D3-4 indicate no presence of contammanon dxscemxble 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 @ posteriori MDC:s for the SMCM are based on the standard deviation of all
measurements collected within the survey area block. J

Table 1: Resulis summary for nuclides of interest in SAB D3-4. All values reported in pCi/g.

SMCM In sit " Dry Soil Wet Soil

Isotope .. | MDCer . . MDCor . | MDCor

" [Concentration 11 = | Conoeatration pgcn;'m Conceatration | -y, 7| Conceatration | oy 1y =
Cs-137]1 ° ND 0.28 ND - 034 N/A N/A N/A N/A
Co-60 ND 0.06 ND - 029 N/A N/A N/A NA
Cs-134 ND . 0.10 ... ND 024 N/A N/A N/A N/A
K40 836 (14n - 584 -} @O - NIA N/A N/A N/A

ND = None Detected N/A = Not Applicable

1.3. SAB Orientation and Location

SAB D3-4 is located in the southeast comer of the D3000 Survey Area. An iron pin was placed at the
southwest corner of SAB D3-4. 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.
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Figure 1 : SAB D3-4 Location Information

SAB D3-4

Latitude: 38°20.922’
121° 7.201°
11°
3 meters

14. 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 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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Figure 2 — SMCM scan spectra reported in counts per second (cps).
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15. " In situ Measurement and Soil Sample ST '

The static in situ measurement was taken at the pin location 12/04/00 by J. Weismann. The i situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(Tl) spectrometer

with the front face of thc dctcctor placcd one meter above the ground. No soil sample was taken at this
locatxon. - ) - .

No evidence of plant-relatcd eontannnanrs was found in the in situ count. Figure 3 shows the NaI(Tl)

spectrum for the in situ count performed at SAB D3-4, complete with peak energy locations for nuclides of
mtercst. ‘ , « , ,
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Figure 3 : In situ spectra for SAB D3-4 reported 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 L '

Shonka Research Assocxates Inc. performcd 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 Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with a portable gamma spectmmctcr This document summarizes the data collected
from this SAB. All detectors were cah'braxed usmg sources traceable to the National Institute of Standards
and Technology (NIST).

12 Rsu!ts 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 neported in terms of a Minimum Detectable Concentration (MDC) if no activity in excess of
background was detected. ‘The in sifu MDCs are calculated as perCume (1968) and are stated to the 95%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurcmcnts collected thhm the survey arca block. : .

Table 1: Results summary for nuclides of interest in SAB EZ-I. All waluex répamd in pCiz.

: SMCM In situ : Dry Soil Wet Soil
Isotope MDCor . MDC or . | MDCor . | MDCor
Conmati (2 Uncert) Concentration (26 Uncert) Concentration (26 Uncert) Concentration (26 Uncen)
Cs-137 ND 022 ND 035 N/A N/A N/A N/A
Co60 ] ND 0.06 ND 0.28 NA N/A N/A N/A
Cs-134 ND 0.13 "ND | 023 N/A NA | ‘NA - N/A
K-40 8.39 0.48) . 107 {0.90) NA N/A NA NI
ND = None Detected X N/A= Not Applicable s :
1.3. SAB Onentatlon and Locatlon

SAB E2-1is located on the north side of the E2000 Survey Arca, along the edge ofthc industnal area
boundary. An iron pin was placed at the southwest corner of SAB E2-1. The pin may be located with
reference coordinates promded in Figure 1. The ‘bearing and distance prowdcd are from the center of the
reactor building to the pin.
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Figure 1 : SAB E2-1 Location Information

SAB E2-1

Latitude: 38° 20.857
Longitude: 121° 7.500°
Bearing: 304°

Distance: 504 meters

No photo available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB E2-1 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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15. In situ Measurement and Sofl 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) Nal(T]) 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(T1l)
spectrum for the in situ count pcrformed at SAB E2-1, complcte with peak mergy locations for nuclides of
mter&t. _ _ . : . ,

E21
© 10.000
B 1.000-
g o.~1¢o’ ]
g
E 0.010
0.001
o v v .. - o .
&ergyamw R
Figure 3 : I siu spectra for SAB E2-1 "P""“""C""”“P"S‘”""“?‘* TR
SHONKA RESEARCH ASSOCIATES, INC. T pageaors

February 21, 2001 ~ E2-1SAB Report




Rancho Seco Non-Industrial Area Survey Project

- Final Report-Volume II
Radiological Survey Report - - S

: SM'UD Rancho Seco Non-lndustnal Area Survey
' NovemberDecember2000
Survey Area Block (SAB): E2-2
11 Introduction - ‘ o

Shonka Rcscarch Associates, Inc. perfonned a survey in the Survcy 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 speclrometer This document summarizes the data collected
from this SAB. All detectors were cahbraied usmg sourcces traceable to the National Insututc of Standards
and chhnology (NIST).

1.2, Results Comparison

The measurements collected for SAB E2-2 indicate no prcsenoc of contamination dmccrmble 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 col]octed within the survey area block.

Table I:Resultsmmmmyfor nuclides ofinterestln SAB E2-2. ARl values reported in pCifg.

Foto SMCM : Insita ‘ Dry Soil ‘Wet Soil
pe ‘ .| MDCor . | MDCer . MDC or . MDC or
Oonccntmon(wumm) Concentration (26 Uncert) Cancentration (26 Uncert) Concentration (26 Uncert)

Cs-137 ND 0.58 N/A . NA N/A N/A NA N/A
Co-60 ND 014 | N/A NA NA N/A N/A N/A
Cs-134 ND 0.38 N/A N/A N/A N/A N/A N/A
K40 - 7.99 (1.18) NA - NA " " N/IA N/A " NA - NA

ND = None Detected NIA—NotApphcable

1.3. SAB Orientation and Location

SAB E2-2 is located inside the Rancho Seco Industrial Area, in the retired sewage treatment arca. 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 are 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.
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Figure 1 : SAB E2-2 Location Information

SAB E2-2

Latitude: 38° 20.668°
Longitude: 121° 7.570°
Bearing: 267°

Distance: 532 meters

No photo available

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. Nal(T1) 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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Figure 2 — SMICM scan spectra reported in counts per second (cps).
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15. * In situ Measurement and Sofl Sample : T
No static in situ measurement was taken at this location.
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SMUD Rancho Seco Non-Industrial Area Survey
: ' ‘ November/December 2000
 Survey Area Block (SAB): E2-3
L1 Introduction R ’k

Shonka Research Assocxatcs Inc. perfoxmed 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 detcctom were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST). g

12 Results Comparison

The measurements collected for SAB E2-3 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 reponed 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.. Theapas‘tenonMDCsfortheSMCMarebasedonthe standarddcvxauonofall T
mcasurcmcnts collected within the survey areablock. . = :

Table I: Results summary for nuclides of interest in SAB E2-3. All values reported in pCifg.

SMCM Insita : Dry Soil Wet Soil
Isotope . | MDCar . MDC or . MDC or . MDC or
Cosmtran_ m(ZcU ncert) Concentration (26 Uncert) Concentration (26 Uncert) Concentration (@0 Uncert)
Cs-137 ND 048 N/A NA 0.03 (0.03) 0.04 0.02)
Co-60 ND 0.14 N/A NA ND 0.04 ND 0.04
Cs-134 ND 0.33 N/A N/A ND : 0.03 ND 0.03
K40 | 8.2 .11 N/A NA 102 |- (0.76) 758 (0.62)
NDsNoneDetected; SR ‘MA=NotApplicable ' E o ' ’
13. SAB Onentation and Imnﬁon ‘

SAB E2-3mlocatedmthesouthwestcomeroftheEZOOOSurveyArea. Anironpmwasplacedatthc
southwest corner of SAB E2-3. The pin may be located with reference coordinates provxded 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 duc to its ahgnmcnt to magnetxc north, which is 14.5° east
of grid north for the Sacramento area. -
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Figure 1: SAB E2-3 Location Information

SAB E2-3

Latitude: 38° 20.646’
Longitude: 121°7.573°
Bearing: 263°

Distance: 540 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB E2-3 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 situ Measurement and Soil Sample
No static in situ measurement was taken at this location.
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SMUD Rancho Seco Non-Industrial Area Survey
November/December 2000
Survey Area Block (SAB): E24
11 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 in
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were cahbrated using sources traceable to the National Institute of Standards
and Technology (NIST).

12 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 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: Results summary for nuclides of interest in SAB E2-4. All values reported in pCi/g.

SMCM Tnsin , Dry Soil " WetSdll

. . . or
180t0pe | - oncentration (2‘:?;:) Concentration m) Concentration a%cngn) Concentration a%cm)
Cs137] ND 029 ND 033 NA NA NA N/A
Cos0 | ND 0.07 ND 029 NA NA N/A NA
c134]  ND X% ND 03 NA NA NA NA
K40 | 845 (21 828 055) NA NA NA NA

ND = None Detected N/A = Not Applicable

1.3. 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 corner of SAB E2-4. The pin may be located with reference coordinates provxded in Figure 1.
The bearing and distance provided arefromthccenterofthemctorbmldmg 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 14.5° east

of grid north for the Sacramento area. :
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Figure 1 : SAB E2-4 Location Information

SAB E2-4

Latitude: 38°20.712’
Longitude: 121°7.522’
Bearing: 276°

Distance: 455 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB E2-4 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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1S, In situ Measurement and Soil Sample

The static in situ measurcment was taken at the pin location 12/13/00 by D. DeBord. The i situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) NaI(T1) spectrometcr
with the front face of the detectorplaoedonemeterabovethcgmund. No soil samplewastakcnatth1s
locauon. ' , v

No evidence of plant—related contammants was found in the #n situ count. Figurc 3 shows the NaI(TI)
spectrum for the iz situ count performed at SAB E2-4, complete with peak energy locations for nuchdes of
mtcrest. ' '
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Figure 3 : In situ spectra for SAB E2-4 reported in Counts per Second (cps).
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SMUD Rancho Seco Non-Industrial Area Survey

~ November/December 2000
v Survey Area Block (SAB): F1-1
1L Intﬁ'oducﬁon ‘
Shonka Research Aéwms, Inc. performcd a survey in the Survey Area Block (SAB) designated F1-1.
The survey consisted of a surface area scan of 4800 square meters taken with a scanning
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 cah‘brated usmg sources traceable to the Nanonal Instltutc
of Standards and Technology (NIST) : , _ S

1.2, E Rasults Companson

The measurements collected for SAB F1-1 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 are based on thc standard deviation of all {
measurements collected within the survey area block :

Table I: Re:ults :ummaryfor nuclides of imeust in SAB FI-L AH values reported in pCifg.

o SMCM Insim . Dry Soil Wet Sail

tope .| 'MDCor . MDC i . or
Oonccntmtloq (26 Uncert)| Concentration (2¢Unc°crxt) Concentration (m) Concentration @Dggg cert)

Cs-137 ND 0.62 ‘ND - 040 0.28 (0.09) 0.22 0.04)

Co-60 ND 0.12 ND 0.31 ND 0.04 ND 0.04

Cs-134 ND 0.29 cND - 024~ ND- 0.03 - ND - 0.03

K40 1 686 (128) 578 {0.91) 845 . (0.66) 6.33 - 0.54)

ND = None Detected ,mA:No:Appﬁcable

1.3. SAB Onentatmn and Loeatxon

SAB F1-1 lslocatcdmthemlddlc oftheFlOOO SurveyArca. An jron pmwasplaccd et the southwest
corner of SAB F1-1. The pin may be located with reference coordinates provided in Figure 1. The bearing
anddlstanoeprovxdedarefmmthecenterofthereactorbuﬂdmgtothepin The rotation of the F1-1 SAB,
with respect to the site boundary, is dueto xts alxgnmentto magnenc north, which is 14.5° east of grid north
for the Sacramentoarea.
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Figure I : SAB F1-1 Location Information
SAB Fi1-1

Latitude: 38° 20.892’
Longitude: 121° 7.766
Bearing: 292°

Distance: 919 meters

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/04/00. Nal(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB F1-1 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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LS. - In situ Measurement and Sofl Sample

The static in situ measurement was taken at the pin location 12/04/00 by J. Weismann. The i situ
measurement used & tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) spectrometer
thhthefrontfaccofthcdetectorplaccdoncmeterabovetheground. 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 sita count. Figure 3 shows the NaI{ﬂ) :pectrumfordze in sita
count perﬁ:mel a SAB FJ-I, complete wi.th peak energy Iocatwnsfor nuclides of interest. .
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Figure3 Iusita:pemformi‘l-l reported in CozmtsperSecond(cps).
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SMUD Rancho Seco Non-Industrial Area Sm'vey

: NovemberlDeoember 2000 |
| |  Survey Area Block (SAB:F12
L1 Introduction : | -
_ Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) desxgnated 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 surnmarizes 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 F1-2 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 Curric (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 areablock.

Table 1: Results summary for nuclides of interest in SAB F1.2. Al values reported in pCi/g.

. SMCM In siw " DrySoil. Wet Soil
tope ) or MDC | MDCor
Co“"‘“‘"“""“l(zcUnee-.n) Concentration (%m) Concentration (ZGUwzt) Concentration | 5 3o cert)
Cs137| ND 0.57 ND 038 NA NA N/A NA
Co60 | ND 013 ND 029 NA NA NA | NA
c134| ND 0.27 ND "0 NA | NA NA NA
K40 | 681 o1 | s1 053) NA NA NA NA

ND = None Detected N/A = Not Applicable

13.  SAB Orientation and Location

SAB F1-2 is located on the northern cdge of the F1000 Survey Area. An iron pin was placed atthe
southwest corner of SAB F1-2. The pin may be located with reference coordinates provided in Figure 1.
'Ihcbeannganddlstanceprowdeda:efromtheccnterofthemctorbuﬂmngwthcpm 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.
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Figure 1 : SAB F1-2 Location Information
SAB F1-2

Latitude: 38°20.990
Longitude: 121° 7.666’
Bearing: 306°

Distance: 853 meters

- 1.4, Results of Scan Survey

R. Turner performed the scan survey on 12/05/00. Nal(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.
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Figure 2 — SMCM scan spectra reported in counts per second (cps).
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LS. -~ In situ Measurement and Sofl 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) Nal(T1) spectrometer

thhthefrontfaccofthcdetoctorplaocdoncmeterabovethegmund. Nosoﬂsamplewastakenatthxs
location. , : S

No evidence of plant-related contaminants was found in the i sifu count. Figure 3 shows the Nal(T))
spectrum for the i situ count performed at SAB F1-2. Nuclides identifiers are provided here as well.
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* Figure 3 : In situ spectra Jor SAB F1-2 reported in Counts per Second (cps).
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' SMUD Rancho Seco Non-Industrial Area Survey

N ovemberIDecember 2000
‘Survey Area Block (SAB): F1-3
1L Introduction

Shonka Reeearch Assomates 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 Nauonal Institute
of Standards and Technology (NIST). .

12.  Results Comparison

The measurements collected for SAB F1-3 indicate no presence of contamination discernible from
background. A summary of results is provided in Teble 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 dewanon of all
measurements collected within the sm'vey area block. '

Toble I: Results summary for nuclides oflnterest in SAB F1-3. uz values reported in pCifg.”

. SMCM ~ Insim Dry Soil Wet Soil
m B

P Yconcentration m) Concentration (%w;) Concentration m) Concentration (%m;)
Cs137|  ND 027 ND 0.35 033 ©05) 027 ©.0%)
Co60 | ND 005 ND 027 004 NA 004 N/A
Cs-134 ND 0.14 . ND -} 021 - -0.03 NA 003 - ‘N/A
K40 | 825 ©86) 510 01 | 1m | o0& | 571 ©049)

ND=NoneDetected == - NlA:NotApplicable

13. SAB Orientatxon and I.oeanon

SABF1-3is located in the northeast corner of the F1000 Survey Area. An ijron pm was placed at the
southwest carner of SAB F1-3. The pin may be located with reference coordinates provxded in Flgure 1.
The bearing and distance prowded are from the center of the reactor building to the pin.
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Figure 1 : SAB F1-3 Location Information
SAB F1-3

Latitude: 38° 20.977’
Longitude: 121° 7.473
Bearing: 322°

608 meters

14. Resuits of Scan Survey

R. Turner performed the scan survey on 12/11/00. Nal(T1) 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.

Fi1-3

i 1
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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15. In situ 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 vsed a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) spectrometer
with the front face of the detector placed one meter above the ground. The in sizu 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(T1)
spectrum for the in s:tu count performed at SAB F1-3, completc with p&k energy locations for nuclides of
mterest ‘ . _ L

F13
10
% 0.1
" 0014
0.001 . . : —— — .
0 500 1000 1500 - 2000 2500
Energy (keV)

Figure 3 : In situ spectra for SAB F13 reported in Counis per Second (eps).
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T Survey Area Block (SAB): F14
1.1 Introduction - -

Shonka Research Associates, Inc. performed a survey in the Survey Area Block (SAB) desxgnated F14.
The survey consisted of a surface area scan of 4800 square meters taken with & scanning gamma '
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and afixedin
situ measurement taken with a portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibmtednsmgsourccs traceable to the National Institute of Standards
and Technology (NIST).

1.2 Results Comparison .

The measurements collected for SAB F1-4 md1catc 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 summary for nuclides of interest in SAB Fl-l. AR values reported in pCi/g. ‘
SMCM Insim Dry Soil Wet Soil -

Isotope - . | MDCor MDC or . MDCor . MDCor
Cmcmmonmm)l Conqegmﬂon 26 Uncert) Conceatration QGUM) Concentration (26 Uncert)
Cs-137 ND - 028 ND 041 NA NA NA NA
Co-60 ND 0.06 ND ' 0.30 ‘NA NA NA N/A
Cs-134 ND 0.16 ND 0.25 NA NA N/A N/A
K-40 6.76 €0.51) 633 0.81) NA N/A NA N/A

ND =None Detected N/A = Not Appliceble

1.3. SAB Orientation and Location .

SAB F1-4 is located in the northwest corner 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 p’rovided inFigure 1. -
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
F1-4 SAB, with respect to the site boundary, is due to its alignment to magnetic north, whlch is 14.5° east

of grid north for the Sacramento area.
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Figure 1 : SAB F1-4 Location Information

SAB Fl1-4

Latitude: 38° 20.944’
Longitude: 121° 7.870°
Bearing: 203°
Distance: 1110 meters

14. Results of Scan Survey

R. Turner performed the scan survey on 12/04/00. Nal(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.

F1-4
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Figure 2 —~ SMCM scan spectra reported in counts per second (cps).
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15. In situ Measurement and Soil Sample

The static in sifu 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) Nal(Tl) spectrometer
with the front face ofthe detectorplaw:lone meter above the ground. No soil samplcwas takenatthls
locatlon. R ) _

No evidence of plant-related contammants was found inthe in utu count. Figure 3 shows the NaI(Tl)
spectrum for the in situ count performed at SAB Fl-4 oompletc with peak energy locauons for nuchdcs of
mterest. f . .. , .

F14
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o
-

Counts per Second (cps)

od
Q

0.001

Energy (keV)

Figure 3 : In situ spectra for SAB F1-4 reported in Counts per Second (cps).
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| SMUD Rancho Seco Non-Industrial Area Survey

| | NovemberlDecemberZOOO ‘
. | Survey Area Block (SAB): F1-5

1L1. . Introducﬁon r o |

Shonka Research Assocxates, Inc performed 2 survey in the Survey Area Block (SAB) desxgnated F1-§.
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 cahbrated usmg sources uaoeable m the National Insutute of Standards
and Technology (NIST). 4 ,

12, Rosults Comparison ‘

The measurements collected for SAB F1-5 indicate no presence of contamination discernible from
background. A summary of results is provided in Teble 1. Nuclide specific data from the SMCM and in
situ count are reported in terms of 2 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
measmementscollectedwnhmthesurveyareablock. : BRI

Teble I: Re:ults :ummary for uuchde: of interest in SAB FJ-S Al vatues reponed in pa@

soto SMCM ‘ - Insim Dry Soil Wet Soil

pe . | MDCor . . MDC . MDCor
(26 Uncert)| Concentration am) Concentration Qs U nc::'t) Concentration (26 Uncert)

Cs-1371 ND 033 ND 039 N/A N/A NA N/A

Co-60 ND 0.07 ND 0.9 NA NA N/A N/A

Cs-134 ND 0.16 - ND . 024 | - NA - NA - - NA . N/A

K40 | 642 (0.89) 481 .81) N/A NA |  NA | NA

ND =None Detected = NIA:NotApplicable»

1.3. | SAB Orientaﬁon and I.oeatlon

SAB F1-5 is located on the westem edge of the FIOOO Survey Area. An iron pin was plawd at the
southwest corner of SAB F1-5. 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
F1-5 SAB, with respect to the site boundary, is due to us a.hgnment to magnetic north, which is 14.5° east
of grid north for the Sacramento area.
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Figure 1 : SAB FI-5 Location Information
SAB F1-5

Latitude: 38° 20.783’
Longitude: 121° 7.855°
Bearing: 279°
Distance: 1013 meters

14. Results of Scan Survey

R. Turner performed the scan survey on 12/04/00. Nal(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB F1-5 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.

F1-5
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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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15. 'In situ 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) Nal(T1) spectrometer
with the front face of the dctectorplawd one meter above the ground. No soil sample was taken at this
location.

No evidence of plant-related contaminants was found in the ir situ count. Figure 3 shows the Nal(T1)
spectrum for the i situ count performed at SAB F1-5, complete with peak energy locations for nuclides of
interest. - . , - ‘ }

" F15
10
UEO.I
E 0.01 L S . )
S A
o-oo‘ . w ¥ 7 - - L 3 1 1] “ L]
(O - 500 7 1000 1500 2000 2500
~ Energy (keV)

Figure 3 ; In situ spectra for SAB F1-5 reported in Counts per Second (cps).
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: SMUD Rancho Seco Non-Industrial AreaSurvey
| NovemberchoemberZOOO

| * Survey Area Block (SAB): F1-6

1L Introducton . o

Shonka Research Assoclates Inc. performed a survey in the Survey Area Block (SAB) designated F16.
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 ca.libtated using sources traoeable to thc National Institute
of Standards and Technology (NIST). - - - -

12 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 ectivity 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 thhm the survey area block. .

Table I:Resuhxmmmaryforuaclides of interest in SAB Fl-b'.Allmbzexrepamdinya/g.

SMCM Insitu Dry Soil Wet Soil
Isotope MDC or . MDC or . MDC or . MDC or
°J(2<rUmert) Concentration 26 Uncert) Concentration (26 Uncert) Cmccnuanon (26 Uncert)

Cs-137 ND 0.33 ND . 038 0.18 (0.03) 0.18 0.02)

Co-60 ND 0.07 ND 0.30 . ND 0.04 ND 0.04

Cs-134 ND 0.14 ND 0.4 ND 0.03 ND 0.03

‘K-40 751 (1.06) 585 0.74) 6.60 {0.50) 5.19 042)
ND = None Detected N/A = Not Applicable ‘
1.3. SAB Orientation and Location

SAB F1-6 is located in the southwest corner of the F1000 Survey Area. An iron pin was placed at the
southwest corner of SAB F1-6. 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 14.5° east
of grid north for the Sacramento area. v
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Figure 1 : SAB F1-6 Location Information

AB F1-6

38° 20.662’
21 aar

268°

1027 meters

14. Results of Scan Survey

R. Turner performed the scan survey on 12/04/00. Nal(T1) 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 scan spectra reported in counts per second (cps).
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LS. Insitu Measurement and Soil Sample : :

The static in situ measurement was taken &t the pin location 12/04/00 by J. Weismann. The in sitw
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) 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 11/15/00 in accordance with Rancho Seco procedures. Rancho Seco Environmental

Counting Lab analyzed the “wet”sampleon lllZSIOOandagamon 12!06/00afterthc samplewasdnedma
laboratoryoven. ‘ y :

No ev1dence ot' plant-related contaminants was found in the in situ count. Figure 3 shows the Nal(T])

spectrum for the in situ count performed at SAB Fl-6 complete with peak energy locations for nuclides of
mterest. :
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Figure 3 : In situ spectra for SAB F1-6 reported in Counts per Second (cps).
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. Survey Area Block (SAB): F1-7
L. Inlrodnction |

Shonka Research Assocxates Inc. performed a survey in the Survey Area Block (SAB) desxgnated F1-7.
The surveyconsxstedofasurface area scan of 4800 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM), a fixed in sifu
measurement taken with a portable gamma spectrometer, and a soil sample. This document summarizes the
data collected from this SAB. All detectors were cahbraxed nsmg sources traoeable to the Nanonal lnsntute
of Standards and Technology (NIST).

12. ResultsCompanson"i

The measurements collected for SAB F1-7 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 2 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 SMCM Scan MDC values is based on the standard devxahon of all measurements
collected within the survey arca block. ; :

Table 1: Re.mlls :ummaryjormlides of imere:tln SAB F1-7. AII values reported inpCig.

SMCM In sin: Dry Soil Wet Soil
Isotope MDC or . MDC or - .. | MDCor S MDC or
Concentrati (26 Uncert) Concentration (26 Uncert) Coneentranon (26 Uncen) Concentration (26 Uncent)
Cs-137 ND 032 ND 037 0.18 (0.03) 0.14 (0.02)
Co-60 ND 0.06 ND 0.29 ND 0.04 ND 0.04
Cs-134 ND 017 | ND 0.23 ND 0.03 "ND 0.03
K40 7.04 (L12) 462 | (0.86) ' 6.65 (0.52) 2 | (045
ND =None Detected , NIA = Not Applicable ‘ R ' '
1.3. SAB Orientanon and Locatlon

SAB F1-7 is located on the southemedge of the F1000 SurveyArea. An iron pin was plaeed atthe
southwest corner of SAB F1-7. The pin may be located with reference coordinates pmvxded in Figure 1.
The bearing and distance provided are from the center of the reactor building to the pin. The rotation of the
F1-7 SAB, with respect to the site boundary is due to its ahgnment to magnetic porth, which is 14.5° east
of grid north for the Sacramento area. » :
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Figure I : SAB F1-7 Location Information

SAB F1-7

|

: Latitude: 38° 20.639’
Longitude: 121°7.771’
Bearing:  265°

Distance: 864 meters

1.4. Results of Scan Survey

R. Turner performed the scan survey on 12/04/00. Nal(T1) 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
anormalized 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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LS. In situ Measurement and Soil Sample

The static in sizu measurement was taken at the pin location 12/04/00 by J. Weismann. The in site
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) 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 prooedures Rancho Seco Environmental

Counting Lab analyzed the “wet” sample on 11/28/00 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 sn‘u count performed at SAB Fl-7 complete with peak energy locations for nuclides of
lnterest. e i} :
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Figure 3 : In situ spectra for SAB F1-7 reported in Counts per Second v(cps).' N
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SMUD Rancho Seco Non-lndusmal Area Sutvey

NovcmberlDecember 2000
Survey Area Block (SAB): G2-1
L1 Introduction

Shonka Rcscarch Associates, Inc. performed a survey in the Survey Area Block (SAB) designated | GZ~l
The surveyconsxstedofasurfacc area scan of48005quare 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 G2-1 indicate no presence of contamination dlscetm’ble from
background. A summary of resulis 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 collccted within the survey area block.

Table 1: Resulis summary for nuclides of interest in WGZ-I.AIIvaIuesreportedianIg.

: SMCM . In'sit Dry Soil Wet Soil
Isotope MDCor . MDCor . MDCor .1 MDCor
Concmmon' (26 Uncer)) Concentration (26 Uncert) Concentration (26 Uncert) Concentration (26 Uncert)
Cs-137 ND 0.23 ND 040 NA N/A N/A N/A
Co-60 ND 0.06 ND 031 NA N/A N/A N/A
Cs-134 ND 0.12 ND 0.4 NA NA ‘N/A - N/A
K-40 6.08 0.67) 573 (0.94) NA N/A N/A N/A
ND = None Detected N/A = Not Applicable
1.3. SAB Orientation and Location

SAB G2-1 is located in the northeast corner of the G2000 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. :
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Figure 1 : SAB G2-1 Location Information

SAB G2-1

Latitude: 38° 20.642’
Longitude: 121°6.828° __
Bearing: 96°
Distance: 692 meters

Rancho Seco Non-Industrial Area Survey Project
:

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. Nal(Tl) 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 spectra reported in counts per second (cps).
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15. In situ Measurement and Soil Sample o S

The static in sifu measurement was taken at the pin location 12/06/00 by J. Weismann. The ir sitx
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(TI) spectrometer
with the front face of thc detcctor placed one meter above the ground. No soﬂ sample was taken at this
locanon. .

No evidence of plant-related conta.rmnants was found in the in situ count. Flgure 3 shows the NaI(l‘l)
spectrum for the in situ count performcd at SAB G2-1, complete with peak energy locanons for nuclides of
interest.
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Figure 3 : In situ spectra for SAB G2-1 reported in Counts per Second (cps).
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Radiological Survey Report

- SMUD Rancho Sooo Non-Industrial Area Survey-
: November/Deccmber 2000
: ‘ Survey Area Block (SAB) G2-2
Ll - Introductlon

Shonka Rcsearch Assocxatos Ino 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 Subsurfaoe 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 G2-2 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 bascd on thc standard deviation of all :
measurements collected within the survey area block. - .

. Table 1: Results summary for nuclides of interest in SAB G2-2. All values reported in pCi/g.

SMCM In situ : Dry Soil Wet Soil

Isotope . | MDCor . . . MDC or

Conmuanon!(kunm) Concentmnon (%no:t) Concentration (ggcn:;) Concentration ch ncert) ;
Cs-137 ND 027 | ND 0.38 022 0.03) 0.2 0.09)

Co60 ||  ND 0.08 ND 0.30 ND 0.04 ND 0.04 :

Cs-134 ND 0.19 “ND - 0.23 ND. 0.03 ND -| 003

K40 | 8505 | (04D | 509 (0.97) 590 - | 054 | 593 | (04D |

ND = None Detected NIA:NotAppIioable

13. SAB Orientatlon and Looatlon o

SAB G2-2 is located in the middle of the G2000 Survey Area. An iron pin was placed at the southwest
corner of SAB G2-2. The pin may be located with reference coordinates prowded in Figure 1. The bearing
and distance provided gre from the center of the reactor. buxldmg to the pin.
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Figure 1 : SAB G2-2 Location Information

SAB G2-2

Latitude: 38° 20.525’
Longitude: 121° 6.865’
Bearing: 113°

Distance: 680 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/08/00. Nal(Tl) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB G2-2 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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15. . Insitu Measurement and Soil Sample

The static in situ measurement was taken at the pin location 12/06/00 by J. Weismann. The ir situ v
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) 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 12/06/00 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 Nal(T1)
spectrum for the in situ count performcd at SAB G2-2. Nuchde ldenuﬁcrs are mcluded here as well.

G2-2
10
g
B
g 0.1 -
&
;
8§ 0011
0.001 - — ; .
.0 . 800 1ooo; ) 1500 2000 . .2500
| L Enemaev) e T

Figure 3 : In situ spectra for SAB G2-2 reported in Counts per Second (cps).
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- SMUD Rancho Seco Non-lndustnal Am Survey
'” NovemberlDecemba 2000 |
Survey Area Block (SAB) 62-3
L1 Introduction

Shonka Research Associates, Inc. performed a survey in tbe Survey Area Block (SAB) designated GZ-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’)

12. Results Comparison

The measurements collected for SAB G2-3 indicate no presence of contammanon 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. Thcmsxtuhﬂ)CsarccalmﬂatedasperCumc(l%S)andmstatcdtothe%%
confidence level. The a posteriori MDCs for the SMCM are based on the standard deviation of all
measurements collected within the survey area block. ©

Teble 1: Results summary for nuclides of interest in SAB G2-3. AR values reported in pClg.

: SMCM o Insitu Dry Soil Wet Soil
Isotope . | MDCor . MDC or . MDC or MDCor
Conccnmon(zsumt) Concentration @6 Uncert) Concentration (26 Uncert) Concentration (26 Uncer))
Cs-137 ND 041 ND 040 046 (0.05) 0.39 0.04)
Co-60 ND 0.08 ND 0.32 - ND 004 ND 0.4
Cs-134 ND 023 . ND 0.25 - 'ND 003 ND 0.03
K40 6.24 0.83) 692 (0.85) 852 0.65) 730 (0.55)
ND = None Detected N/A = Not Applicable
13. SAB Orientation and Location

SAB G2-3 is located in the southwest comer of the G2000 Survey Arca. 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.
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Figure 1 : SAB G2-3 Location Information :

SAB G2-3

Latitude: 38° 20.410°
Longitude: 121° 6.926’
Bearing: 131°

Distance: 694 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/08/00. Nal(T1) spectra were collected during each 10 second
interval 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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Figure 2 - SMCM scan spectra reported in counts per second (cps).
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LS. In situ Measurement and Soil Sample S

- 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) Nal(Tl) spectrometer
w1ththeﬁ'ontfaceofthedetectorplacedonemetcrabovethcground. The in situ count time was 10
minutes. J. 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 12/1 1/00 and
again on lﬂlSMOaﬁerﬁxesamplewasdncdmalaboraloryoven. o _

No evidence of plant-related contaminants was found in the in situ count. Figure 3 shows the Nal(T1)
spectrum for the in situ count performcd at SAB 62-3 complete with peak energy locations for nuclides of

interest.
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Figure 3 : In situ spectra for SAB G2-3 reported in Counts per Second (cps).
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Radiological Survey Renort

. SMUD Rancho Seco Non-Industrial Arca Survey
, NovgmberlDeccmbc;‘ 2000

, _, K SufveyAreanlock (SAB): G24

1. Introductlon |

Shonka Research Assoclatcs Inc. performed a survey in the Survey Area Block (SAB) designated G2-4.
The survey consisted of surface area scan of 4704 square meters taken with a scanning gamma
specu'ometcr system called the Subsurface Muluspcctral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with & portable gamma spectromcter This document summarizes the data collected
from this SAB. All detectors were cahbrated using sources traceable to the National Institute of Standards
and Technology (NIST).

‘1.2. Rwults Companson

The mcasurements 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 g posteriori MDCs for the SMCM are based on the standard dcvxauon ofall
mcasurements collected wn.hin thc survey area block. o

Table I Resulls summary for nuclides of interest in SAB G2-4. Al values reported in pCig. |
- SMCM In i Dry Soil Wet Sol

Isotope v or |. L or L :

on a‘ggc acer)| Concentration Q‘:?Jcm) Concentration (ggcn:n) Concentration (2?!3150:1)
Cs-137 ND 0.58 ND 044 NA NA NA N/A
Co-60 ND 011 ND 0.36 NA NA NA N/A
Cs-134 ND 031 ND 0.28 . NIA NA NA N/A
K-40 10.96 {4.36) 10.85 (0.97) N/A " NA . NA N/A

ND = None Detected NlA:NotApplicable '

1.3. SAB Onentatlon and Location

SAB G24 is locatcd on thc northern edge of the G2000 Survey Area, ad]accnt to the vacant Techmcal
“Center. An iron pin was placcd at the southwest corner of SAB G2-4. The pin may be located with
reference coordinates provided in Fxgure l The beanng and distance provxded are from the center of the
mctorbuﬂdmgtothepm . o
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Figure 1 : SAB G2-4 Location Information

SAB G2-4

Latitude: 38°20.715°
Longitude: 121°6.987° __
Bearing: 83°

Distance: 430 meters

No photo available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. Nal(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).

s L)

SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 3

February 21, 2001 G2-4 SAB Report




Rancho Seco Non-Industrial Area Survey Project
Final Report-Volume 1l

15. In situ Measurement and Sofl 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) Nal(T1) 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 contammants v?as found in the in situ count. Figure 3 shows the Nal(T1)
spectrum for the in situ count performed at SAB G2-4, complete with peak energy locations for nuclides of
interest. ' ,
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Figure 3 : In situ spectra for SAB G2-4 reported in Counts per Second (cps).

- SHONKA RESEARCH ASSOCIATES, INC. R T  ‘Page3of3
February 21, 2001 .- G24SAB Report




Rancho Seco Non-Industrial Area Survey Project

- Final Report-Volume 11
Radiological Survev Report

| S SMUDRanchoSeooNon-Indnsma]Areavaey
L Novemberlneoemberzooo
Survey Area Block (SAB): H4-1
l.l.‘ Introdnctlon B e

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).

12. Results Comparison

The measurements collected for SAB H4-1 indicate no presence of contarnination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM and in
suucountaremportedmncrmsofaMmmanetectablcConcenu'anon (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 dewanon of all
measurements collected within the survey area block.

Teble 1: Results mmmaryforuuclides of interest in SAB H4-1. Al values reported in pCi/g.

- SMCM In situ . DrySoil . 'Wet Soil
Isotope .| MDCor . MDCor . | MDCor . MDCer
(.hmwm-atxon(mmwm)l Concentration ©o Uncer) Conceatration (26 Uncert) Concentration (26 Uncert)
Cs-137 ND 031 ND 0.38 NA NA NA N/A
Co-60 ND 005 ND 029 NA NA NA NA
Cs-134 ND 0.17 ND 0.23 NA NA NA N/A
K-40 7.19 (082 4.69 0.74) NA NA NA N/A
ND = None Detected N/A = Not Applicable
13. SAB 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 reactor building to the -
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Figure 1 : SAB H4-1 Location Information

SAB H4-1

Latitude: 38° 20.820°
Longitude: 121° 6.843’
Bearing: 71°

Distance: 701 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. Nal(T1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector's average response within SAB H4-1 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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15.  Insitu Measurement and Sofl 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(TI) spectrometer
with the front face of thc detector placed one meter above the ground. No soil | sample was taken at this
locauon. . : ) : o _

No evidence of plant-rclated contammants was found in the in situ count. Figure 3 shows the NaI(T1)
spectrum for the in situ count pcrformed at SAB H4-4, complete with peak energy locations for nuclides of
- interest. , o
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Figm.?:lnsita:pemforMBHi-i reported in Counts per Second (¢ps).
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* SMUD Rancho Seco Non-Industrial Area Survey -
November/December 2000

o |  Survey Area Block (SAB): H4-2

11 Iotroduction | |

Shonka Research Assocxates Inc pexformed a survey in the Survey Area Block (SAB) designated H4-2.
The survey consisted of a surface area scan taken with a gamma spectrometer system called the Subsurface
Mulnspectral Contamination Monitor (SMCM), a fixed in sifu measurement taken with a portable gamma
spectrometer, and 2 soil samplc This document summarizes the data collected from this SAB. All
detectors were cahbrated usmg sources traceable to the National Institute of Standards and Technology

(NIST) | ,
12. Results Comparison

The measurements collected for SAB H4-2 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 t 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 ¢ posteriori MDCs for the SMCM are based on the standard deviation of all
measurements eollccted within the survey area block. o

Table 1: Remltsmmmaryfaruuclxdes of interest in SAB H4-2. All values reportedinpalg

o : SMCM In situ Dry Soil Wet Soil
Conmmm’agcn;) Concentration m) Concentration (ggs ;) Concentration (::gcm:)
Cs-137|: ND 05 ND 0.37 0.03 0.02) ND 0.03
Co60 J: ND 0.09 ‘ND 031 ND | "0.04 "ND 0.04
Cs-134 | ND 0.25 ND 0.2 ND 0.03 ND 0.03
K40 | 691 089 | 710 {0.88) 673 - {0.52) - .602 {0.46)
ND:Nonchtected o NIA=NotApplicable SR : :

1.3. SAB Ouentauon and Locatlon

SABI-I4~3xslocatcdinthewestcmhalfoftheH4000SurveyArea,mafencedareaJustnorthofthc
industrial area boundary. An iron pin was placed at the southwest comer of SAB H4-2. The pin may be
locatedwnhreferencccoordmatesprov:dedml’igurel Thebeannganddlstanceprovxdedareﬁ-omthe
ccnterofthereactorbuﬂdmgtothcpm. ‘
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Figure 1 : SAB H4-2 Location Information

SAB H4-2

Latitude:  38° 20.849’
Longitude: 121° 7.135’
Bearing: 34°

Distance: 328 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. Nal(TI) spectra were collected during each 10 second
interval 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 reported in counts per second (cps).
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15.  Insitu Measurement and Sofl Sample

The static in situ measurement was taken at the pin location 12/06/00 by J. Weismann. The in situ
measurement used 2 tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(T1) spectrometer
with the front face of the detector 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 11/28/00 and again
on 12/06/00 after the sample was dried in a laboratory oven.

No evidence of plant-related oontammants was found in the ir situ count. Figure 3 shows the Nal(TI)
spectrum for the in situ count performcd at SAB H4-2, complete with peak energy locations for nuclides of
mterest.
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Figure 3 : In situ spectra for SAB H4-2 reported in Counts per Second (cps).
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SMUD Rancho Seco Noo-Industrial Arca Survey
| NovemberlDeoemberzooo
: . .. Survey Area Block (SAB) H4-3
LL Introduction. T

Shonka Rescarch Associates, Inc. performed a survey in the Survey Area Block (SAB) desxgnawd H4-3
The survey consisted of a surface arca scan of 4688 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM) and a fixed in
situ measurement taken with & 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 H4-3 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 e posteriori MDC:s for the SMCM are based on the standard deviation of all -
measurements collected within the survey area block.

Table 1: Results summary for nuclides of interest in SAB H4-3. Al valnes reported in pCi/g.

Isotope - . | MDCeor . MDCor . MDCor . . MDCor
Conct‘:mrm:cm(2(»,,%““)I Concentration (26 Uncert): Concentration (25 Uncert) Concentration (26 Uncert)
Cs-137 ND oz ND 0.37 NA N/A N/A N/A
Co-60 ND T 006 - ND 031 NA N/A N/A N/A
Cs-134 ND. 016 |- ND 024 NA NA N/A N/A
K40 1.7 ©091) 6.20 ©.75) NA NA 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.
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Figure 1 : SAB H4-3 Location Information

SAB H4-3

Latitude: 38°20.858’
Longitude: 121° 7.170°
Bearing: 24°

Distance: 313 meters

No photo available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. Nal(TI) 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 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, nomiral three-inch diameter, 3-inch long (3X3) Nal(T1) spectrometer

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

No ev:dence of plant—related contammants was found in the in situ count. Figure 3 shows the Nal(T1)

spectrum for the in situ count performed at SAB H4-3 complete with peak energy locations for nuclides of
interest.

- H43
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Figure 3 : In situ spectra for SAB H4-3 reported in Counts per Second (cps).
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SMUD Rancho Seco Non-Industrial Area Survey
 November/December 2000

R , Surv.rcyAreaBlor:k (SAB): H4-4

1L Introducnon . |

Shonka Rcscarch Assoclatcs Inc. performcd a survcy 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 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 cahbraxed using sources traceable to the National Institute
of Standards and chhnology (NIST).

1.2. Results Comparison

The measurements collected for SAB H4-4 indicate no presence of contammanon d:scerm’ble 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 Mxmmum Detectable Concenttatxon (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 ‘
mcasurements collocwd w1thmthesurveyareablock . o

Table I: Results summary for nuclides of interest in SAB H4-4. All values reported in pCilg.

oot ‘SMCM In situ ' Dry Soil Wet Soil

0] )

pe Concentration (%n:t)l Concentration (;:gc nc:t) Concentration (zﬁc nc:t) Concentration (ggs:n)
Cs-137 ND 039 ND 0.38 026 - (0.04) 024 0.03)
Co-60 ND 0.07 ND 0.29 ND 0.04 ND . 0.04
Cs-134 |- ND 0.16 ND - 04 ND 0.03 ND 0.03
K-40 613 .1 (069 520 (0.66) o708  (0.588) - 687 0.57)

ND =None Detected -~ . NJA:NotApplieable

13. SAB Orientation and Locatxon

SAB H4—41slocatedmthc fcncedpasmretothceastofﬂzcmam Rancho Seco entrance road. An iron pin
was placed at the southwest corner 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.
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Figure 1 : SAB H4-4 Location Information

Latitude: 38°20.848’
Longitude: 121° 6.929°
Bearing: 63°

Distance: 588 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/09/00. Nal(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.
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Figure 2 ~ SMCM scan spectra reported in counts per second (cps).
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15. 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) Nal(T1) spectrometer
mththeﬁ'ontfaccofthedctectorplawdonemctcrabovethegmund. The in situ count time was 10
minutes. J. 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 iz situ count. Figure 3 shows the Nal(T1)
spectrum for the in situ count performed at SAB H4-4, completc with peak energy locations for nuclides of
mtercst. o . ,

H44
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Figure 3 :In situ spectra for SAB Hd-4 reported in Counts per Second (eps).
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SMUD Rancho Seco Non-Industrial Area Survey
| NovemberlDecember 2000 |

o - : SurveyAreaBlock (SAB) Il 1
L1 Introduction

“Shonka Research Assoclates, Inc. performed a survey in the Survey Area Block (SAB) dwgnated 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 usmg sources traceable to the National Institute of Standards
and Technology (NIST)

1.2. Results Comparison

The measurements collected for SAB I1-1 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 are based on the standard deviation of all
measurements collected within the survey area block.

Table 1: Results summary for nuclides of interest in SAB 11-1. Al values reported in pCifg.

, SMCM Insim . . Dry Soil Wet Soil
Isotope - . | MDCor . MDC or . MDCor . . MDCor
{Concentration (2 Uncert) Concentration (25 Uncert) Concentration (25 Uncert) Concentration (26 Uncer))
Cs-137 ND 024 ND 0.30 NA NA NA N/A
Co-60 ND 0.05 ND 0.27 NA NA NA N/A
Cs134| ND - 016 ND 021 NA NA NA N/A
K40 518 (0.46) 803 - (0.78) NA NA NA N/A

13. SAB Orientation and Location

SAB I1-1 is located within Photovoltaic Array area #2 near the eastern fence boundary fence.. An iron pin
was placed at the southwest corner of SAB I1-1. The pin may be located with reference coordinates
provxded 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 : SAB I1-1 Location Information

SAB I1-1

Latitude: 38° 20465’
Longitude: 121°7.003’
Bearing: 132°

Distance: 540 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/12/00. Nal(Tl) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB I1-1 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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15, 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) NaK(T1) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
mmutes No soil sa.mplewastakenatthxslocanon. ‘

No evxdence of plant-relaicd contammants was found i in the in situ count. Figure 3 shows the NaI(T1)
spectrum for the in situ count pcrfonned at SAB I1-1, complete with peak energy locations for nuclides of
mterest. o
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Figure 3 : In situ spectra for SAB I1-1 reported in Counts per Second (¢ps).
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| November/Deocmber 2000

, 7 } Surv_ey_ Area Block (SAB): 11-2

1L Introductmn | | |

Shonka Rescarch Assocxates Inc. performcd a survcy in the Survey Area Block (SAB) designated I1-2.

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 2 portable gamma spectrometer. This document summarizes the data collected
from this SAB. All detectors were calibrated usmg sources traceable to the National Institute of Standards

and Technology (NIST)
1.2. Results Comparison

The measurements collected for SAB I1-2 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 -
backgroundwas detected. The msztuMDCsarecalcxﬂatedaspchxmc(l%S)andarc stated to the 95%
confidence level. The ¢ posteriori MDCs for the SMCM are based on the standard deviation of all -

- measurements collected within the survey area block. \ ‘

Table I: Resulis summary for nuctides qmma in SAB 11-2. All values reported in pCik.

T SMCM . | hsim ~ DrySoll Wet Soil

Isotope . ro: L MDCor

[Concentration aﬁ%cm;)n Concentration m) Conceatration (ggcnc:t) Conceatration | (5 {3ncer)
Cs137]  ND 025 ND 031 NA NA | NA N/A
| Nb | 006 | ND 028 NA NA NA NA
Cs-134 ND 0.14 ND 0.21 NA NA " N/A N/A
K40 [ 165 ©1) 578 ©SD) NA | NA | NA .| NA

13. SAB Orientatxon and Locatxon

SABIl-2is located thhm Photovoltmc Array arca #2 at the far west fcncc An iron pin has been driven at
the southwest corner of SAB 11-2. The pin may be located with reference coordinates provided in Fxgure 1.
The bearing anddzstanocprovxdcdarefmmthe center of the rcactorbuxldmgtothepm U
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Figure 1 : SAB 11-2 Location Information

SAB I11-2

Latitude: 38° 20.466’
Longitude: 121°7.091°
Bearing:  145°

Distance: 442 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/12/00. Nal(TI) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB 11-2 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). r i
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1S, In situ Measurement and Soil Sample

The static in situ measuremcnt was taken at the pin locatxon 12/13100 by D. DeBord. The in situ
measurement used a tripod mounted, nominal three-inch diameter, 3-inch long (3X3) Nal(Tl) spectrometer
with the front face of the detector placed one meterabovetheground. The in situ count time was 10
minutes. No soil sample was taken at this location.” ‘

No evidence of plant-telated contaminants was found in the in situ count. Figure 3 shows the NaI(T1)
spectrum for the i in sztu count performed at SAB I1-2, complete with peak energy locations for nuclides of
interest. -
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Figure 3 : In situ spectra for SAB I1-2 reported in Counts per Second (eps).
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SMUD Rancho Seco Non-Industnal Am Survey
" November/December 2000
' Survey Area Block (SAB): J1-1
LL. lntroductlon

Shonka Research Associates, Inc. performed a survey in thc Survey Area Block (SAB) dcs:gnated J l-

The survey consisted of & 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 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 arca block.

Table 1: Results summary for nuclides of interest in SAB J1-1. All values reportéd in pCifg. :
SMCM In situ Dry Soil Wet Soil

Isotope MDC or .| MDCor | .| MDCor . MDC or
Concentrati (26 Uncert) Concentration (26 Uncert) Concentration (36 Uncert) Concentration (26 Uncert)
Cs-137 ND 0.23 ND N/A NA 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 NA N/A N/A N/A
K40 1237. | @81 ‘N/A NA " NA NA NA N/A

ND = None Detected ~ NJ/A = Not Applicable -

1.3. " SAB Orientation and Location

SAB J1-1 mclndedasmn surveyofthe westacocssroadfromthcwat Industrial Area gate to Clay East
Road.
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Figure 1 : SAB J1-1 Location Information
SAB J1-1
Latitude: N/A
Longitude: N/A

Bearing: N/A
Distance: N/A

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. Nal(Tl) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB J1-1 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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15, In situ Measurement and Soil Sample
No in situ count or soil sample was taken for this SAB.
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SMUD Rancho Seco Non-Industriel Area Survey
 November/December 2000

: N * Survey Area Block (SAB): J1-2

11 Introdaction |

Shonka Research Assocxaxes Inc. pcrformed asurvey in the Survey Area Block (SAB) designated J1-2.
The survey consisted of a surface area scan of 6112 square meters taken with a scanning gamma
spectrometer system called the Subsurface Multispectral Contamination Monitor (SMCM). This document
summarizes the data collected from this SAB. All detectors were cahbraxed using sources traceable to the
Natmnal Institute of Standards and chhnology (NIST).

1.2, - Results Companson

The measurements oollectcd for SAB 12 mdxcatc no presence of contamination discernible from
background. A summary of results is provided in Table 1. Nuclide specific data from the SMCM s
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 mcasurements ’
collectedw;thmthcsurveyareablock ) S ) o ,

Table I: Results summary for nuclides of interest in SAB J1-2. Alivalses :epaied in pClfg.

"1 sMcM . | Inem | - Dysal " Wet Soll
Isotope | - oncentration (g’(’fmf;)‘ Concentration a’:gcm;] Cancentration (ﬂc&) Concentration &fgcwg)
G137| ND 0.17 NA NA NA NA NA NA
cos0 | ND 0.07 NA NA NA NA N/A NA
cs134| ND 0.14 NA NA NA NA NA NA
k40 [ 9& | wsy | Na NA NA NA NA NA
ND = None Detected " N/A = Not Applicable "

1.3. SAB Orientatlon and Location - ,
SABJ1-2 mcluded a scan survey of the east access road from the main plant gate to Twm Cmcs Road.
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Figure 1 : SAB J1-2 Location Information

SAB J1-2

Latitude: N/A

| Longitude: N/A
Bearing: N/A
| Distance: N/A

No Photo Available

14. Results of Scan Survey

R. Turner performed the scan survey on 12/11/00. NaK(T: 1) spectra were collected during each 10 second
interval while the SMCM traveled 2 meters. Each detector’s average response within SAB J1-2 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). € 55
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15. Insitu Measurement and Soil Sample

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

Test SAB Reports

This appendix provides the survey reports for SABs that were taken with known contamination
present. SAB B1-3 was intentionally salted with small check sources containing *"Cs and “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 contamination present in the area proposed for partial site release.
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© Survey ArcaBlock (SAB): B1-3T
1L Introduction

Shonka Research Associates, Inc. performed two additional performance-based tests in the Survey Area
Block (SAB) designated B1-3. The tests both consisted of a surface area scan of 4800 square meters taken
with a scanning gamma spectrometer system called the Subsurface Multispectral Contamination Monitor
(SMCM). This document summarizes the data collected from this test. All detectors were calibrated using
sources traceable to the National Institute of Standards and Technology (NIST).

* Test1-B1-3-T1: For the first test, several ©°Co and *'Cs button sources were placed in random
locations throughout the B1-3 SAB. .

Test 2 -B1-3-T2: The second test in B1-3 was identical to the original B1-3 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 B1-3-T1, with
added check sources) and Table 2 (SAB B1-3-T2, no added sources repeat of SAB B1-3). The only
significant data reported is for “K, which can be compared to the results reported in the last section for
SAB B1-3. 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 “K concentration from the
beginning of the survey when SAB B1-3 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: "Cs, ™Cs, “Co and “K. 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 ’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 B1-3-T1. : .

Table 1: Resulis summary for nuclides of interest in SAB B1-3-T1.

oo SMCM In situ Dry Soil Wet Soil

e . s MDC or . MDCor
Cwmml(m Conceatration am) Conceatration | ; yncer)| COTCSATAN | (35 yingeny

Cs-137 ND 217 NA N/A N/A N/A N/A NA

Co-60 ND 0.19 NA NA N/A NA N/A WA

Cs-134 ND 021 NA N/A NA NA NA N/A

K40 6.69 (1.50) NA N/A NA NA NA N/A
*The valves reported for K-40 are measured concentrations, not MDC values. :
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Table 2: Results summary for nuclides of interest in SAB B1-3-T2.

SMCM In situ Dry Soil Wet Soil
Isotope . | MDCor , MDC or 3 MDC or : MDC or
‘Concentration| (26 Uncert) Concentration (26 Uncert) Concentration (25 Uncert) Concentration (26 Uncert)

Cs-137 ND 0.33 N/A N/A N/A N/A N/A N/A
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

*The values reported for K-40 are measured concentrations, not MDXC. values.
1.3. SAB Orientation and Location

SAB B1-3T is located in the southwest corner of the B1000 Survey Area. An iron pin was placed at the
southwest corner of SAB B1-3T. 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 the
B1-3TSAB, 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.

Figure 1 : SAB BI-3T Location Information

SAB B1-3T

Latitude: 38° 20.585’
Longitude: 121° 7.891°
Bearing: 261°
Distance: 1072 meters

14. Results of Scan Survey

R. Turner performed the SMCM scan survey on 12/12/00. Nal(T1) spectra were collected during each 10
second interval while the SMCM traveled 2 meters. This data is then assigned to the center of the 2-meter
by 2-meter square under each detector. Twenty-four adjacent strips of 100 meters in length were
characterized. Results of the scan survey are presented in Table 3 below. Scan data is presented in the form
of a 2-dimensional pseudocolor plot of the SAB along with a cumulative frequency distribution (CFD) for
¥1es. "o, "% and K nuclides. The data for B1-3 and B1-3-T2 show no point sources. The data for
B1-3-T1 indicate the presence of the '*’Cs and ®Co check sources.

e
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Table 3: Results from the original BI-3 survey and the two tests.

'B1-3 Test 1 - B1-3-T1 Test 2 - B1-3-T2

E1.33 Cs137 pCig B1.311 Cs-137 pCig Bi.32 Cs137 pCig

Cs-137CFD of Gnd B1-33 (pCiig) Cs-137 CFD At GRA B13.11 (pCuig) Cs-137 CFD o Grd B1-3-2 (pCiig)

000g}--.-3-. -2 s S T et s e ossel- :
v - 0997

0 005 €1 015 02 025 03 035 o 1 2 3 4 5 8 7 02 21 0 01 02
Date Data Data
B1.33 Co60 pCig B13.11 CoB0 pCilg 81312 Co®0 pCig

00 400 600 %0
XPOSITION {m)

Co60 CFD of Gnd B1-3-3 (pCirg) Co-80 CFD of Grid B1-3:t1 (pCirg) Co-80CFD of Gid B1-32 (pCisg)

............,"..4'.-...../-
. comnnnned

005 0.1 01 02 03 04 05 08 -008 008 -007 -006 -0.05 -0.04 003 -002
Deta Deta
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B1-33 Cs134 pCilg B1.311 Cs134 pCilg B1-32 Cs-134 pCilg

200 400 600 o 1000
X POSMON (m)

Cs-134 CFD of Gnd B1-3-41 {pCiig) Cs-134 CFD of Gna B1-3.2 (pQug)

T

Bi32 K plig

KCFDofGndB1-33 [pCug)

14 In situ Measurement and Soil Sample

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

5%
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Radiolegical Survex Report
SMUD Rancho Seoo Non-lndustnal Area Survey

NovemberlDecember 2000

Survey Area Block (SAB): BS-1
. L1, Introductlon

- Shonka Research Assoclates Inc. performed a survey in the Survcy Area Block (SAB) desxgnated BS—l

- 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), & fixed in sif
measurement taken with 2 portable gamma spectrometer, and a soil sample. This document sumrmarizes the
data collected from this SAB.- All detectors were calibrated using sources traceable to the National Institute
of Standards and Technology (NIST) -

1.2, Rnsults Companson

A summary of results is provided in Table 1. Nuchde speclﬁc data from the SMCM and in sitz 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. Soe Append.lx I of Volume I for an additional d15cussxon of the
results of this survey. o

Table I: Results summary for nuclides of interest in SAB B5-1. ARl values reported in pCilg.

o SMCM In situ Dry Soil ‘Wet Soil
N lv Concentration (2%5;): Concentration (Z?l)lcn;t) Concentration (Z?I)Jcn;'t) Concentration (2%:;1) ‘
Cs-137 1.4 (364 - ND 0.31 451 (0.15) 293 {0.10)
Co-60 ND . 014 ND 024 0.04 NA 004 N/A
Cs-134 ND . 014 | ND 0.18 003 - NA 0.03 N/A
K-40 - 4.84 (138) | - 465 ©.79) 6.19 (067) 378 (0.45)

ND = None Detected - N/A = Not Applicable

13.  SAB Orientation and Location
SAB BS-1 1slo<medonthenorthcmedge of the B5000 Survey Area. An iron pin was placed at the

southwest corner of SAB BS-1. The pin may be located with reference coordinates prowded 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 : SAB B5-1 Location Information

SAB B5-1

Latitude: 38°20.3529°
Longitude: 121°7.711°
Bearing: 246°
Distance: 720 meters

No Photo Available

14. Results of Scan Survey

R. Turner performed the SMCM scan survey on 12/12/00. Nal(TI) spectra were collected during each 10
second interval while the SMCM traveled 2 meters. This data is then assigned to the center of the 2-meter
by 2-meter square under each detector. Twenty-four adjacent strips of 100 meters in length were
characterized. Results of the scan survey are presented in Figure 2 below. Scan data is presented in the
form of a 2-dimensional Pseudocolor plot of the SAB along with a cumulative frequency distribution
(CFD) for **'Cs, o - Cs, and “’K nuclides.

LS. 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) Nal(T1) spectrometer
with the front face of the detector placed one meter above the ground. The in situ count time was 10
minutes. D. DeBord took the soil sample in the middle of the “Y” on 12/13/00 in accordance with Rancho
Seco procedures.

Figure 2 shows the Nal(TI) spectrum for the in situ count performed at SAB B5-1Y. The peak energy
locations 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 (noted
below spectrum).

w g Y
L5
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Figure 2 ; In situ spectra for SAB B5-1 reported in Counts per Second (cps).
The in situ spectra clearly shows the Cs peak due to the contamination present.
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