Rancho Seco Non-Industrial Area Survey Project

,, " Final Report-Volume Il
. Radiological Survey Report
: SMUD Raﬁého Seco Non-Industrial Area Survey -
 November/December 2000
- Survey Area Block (SAB): D1-3
| -,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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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.

D3-2

- 1

®

o

S

°

g 0.1 TA — Detector 1

P-4 - Detector 2

*g - Detector 3

) 0.01 -— Detector 4

:

°

© 0.001

0
Channel
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.
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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 12/04/00 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
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: 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).
35S
SHONKA RESEARCH ASSOCIATES, INC. Page 2 of 3

February 21, 2001 E2-3 SAB Report




Rancko Seco Non-Industrial Area Survey Project

e Final Report-Volume I
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.
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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
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