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2004 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING
REPORT

L EXECUTIVE SUMMARY

.oq,

This report contains results from the Radlologlcal Envrronmental Mo"rtonng Program (REMP)
_for the Rancho Seco Nuclear Station (RSNS} tompiled for the' period January 1, 2004 through
December 31, 2004. The Radiation Protection/ Chemistry Gro(Jp at RSNS conducts this
program in accordance with the REMP manual. This report is compiled and submitted in
accordance with the Rancho Seco Quality Manual, Appendix A, Section 1.5.2.3 [RS02]. -

The results'of the 2004 Radiological Environmental Monitoring Program showed that the

operation of Rancho Seco Nuclear Station had no significant radlologlcal impact on the
envuronment

Currently, the Plant is permanently shutdown and undergoing Decommissioning. Fuel transfer
‘to the Independent Spent Fuel Storage Installation (lSFSl) was completed on August 21, 2002

On August 26, 2002 the Offsite Dose Calculation Manual (ODCM) was revised. As part of the
revision, the Auxrlrary Building gaseous effluent pathway was removed from the effluent

. program. This revision was due to the evaluation, which showed that no gaseous effluent.
pathway is present from the Auxiliary Building dlscharge point. In 2004 the Auxiliary Building

" Discharge Point was removed. The only remaining airborne release point is from the Reactor
Building. No gaseous effluents activity was detected in REMP samples conducted dunng
2004, therefore no evaluation of this pathway was conducted in this report.

Dunng the reporting period, the atmospheric, terrestrial and aquatic envrrons ad;acent to RSNS
were monitored. The sample measurements showed that the levels of radioactivity in the..
sampled media were consistent with previous years evaluations. - All detected nuclides (greater
- than minimum detected activity) were below the required Nuclear Regulatory commission

(NRC) reporting levels. All Lower Limits of Detection (LL.D) were at or lower than the maxrmum
required by the NRC.’ .

"1n 2004, all admmrstratwely controlled samples were dlscontlnued except for 33 direct radiation
monltorrng locations.

Doses resulting from ambient exposure to terrestrial and atmospheric direct radiation sources
: were measured through the placement and retrieval of Luxel monitoring badges. Direct
radiation measurements-attributable to Station operations; based on control and indicator .
locations, were indistinguishable above background levels. Two monitoring badge locations,
placed in an area near the effluents discharge stream are being used to evaluate the higher
than average soil activity. This activity is a result of historic monitored liquid effluent releases
during Station operation. One monitoring badge location in this area is indicating dose higher
than the indicator average. The dose at this location does not exceed the regulatory limits of
10 CFR Part 20. Onsite Luxel badge locations near the ISFSI access road show slightly hlgher
readings, attributed to the ISFSI, and are within design calculatlons

Rancho Seco Nuclear Station . 1 o 2004 AREOR ‘
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I *EXECUTIVE SUMMARY (Continued)

v T

Isotopic identif catlons were ‘consistent with known releases of radioactive material from the L
Station to the atmosphenc and aquatic environments. As expected,.fish and sediment |
‘samples obtained from the environment of the No' Name ‘and Clay. Creeks contributed the

majority of positive isotopic. identifications. ; Ces:um—131 and Cobalt-60 are the. predommant
nuchdes |dent|f ed in the aquauc envnronment SATATLYL st R ey
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.  LAND USE CENSUS

The 2004 Land Use Census was conducted in accordance with the Rancho Seco Quality
Manual [RS02] Section 1.4.3.2 and the Radrologrcal Environmental Monitoring Program =~

. (REMP) manual section 4.0. This evaluation is in accordance with the requirements of 10 CFR
Part 50, Appendlx I, section IV.B.3. ‘The land use census is performed on a biennial schedule
and was performed dunng 2003/ 2004 anid thén completed in'2005. The next land use census
is scheduled to be conducted dunng 2005/ 2006 and completed ln 2007
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n. RADIOL()GI"CAL-IM'PACT'EVALUATION5 SRR

PREDICTED POTENTIAL RADIOLOGICAL IMPACT

Gaseous Efﬂuent ExposurePathways

»

The maximum calculated annual organ dose commltment due to gaseous releases of tritiom’

and particulate isotopes was 1.42 E -02 mRem (as calculated using’ ihe Rancho Seco Offsite -
Dose Calculation Manual (ODCM)).” This calculated organ dose commitmént was 0.465% of

the associated Rancho.Seco Quality Manual (RSQM) [RS02] limit (10CFRS0, Appendix |
guideline).

LY ‘-“"'--"“a Sr el e foals SN

[N

Noble gases were not released in 2004 and therefore no dose calculatlons for noble gases
were necessary. . ) R S P

Liquid Effluent’ E\(posure Pathways S I -»}::._...‘"' Teoe

PO PR : 2 e L. l.,»A_.
Gurlides o o0 1S ) N .

During 2004 4; 28 E+06 Irters of wastewate. viere releaseo into: “No MName”® Cr=ek from the
two-onsite Retention Basins.~ This volume of wastewater. was disgersed inte 1.76 E+10 liers: of

dilution water. The estimated errer as'~00|ated with determrnlng these volumes were “% and
20%, respectrvely S ;_;.',,

TN LR SR PN ol S E I P S N
The quurd source term resulted in a calculated annual adult total body dose commltment of
0.0104 mRem and a calculated child bone dose commitment of 0.0234 mRem (as calculated
using the ODCM). These calculated dose commitments were ©,345% and 0.234%, - v
respectively, of the associated 10 CFR Part 50, Appendix | gurdellnes The quarterly dose

commitments reflect the-age group(s) that rould hqve recerved thc ‘u;,nest annual dose
commitment from the Irqu1d source te;m. + .

Thrs mformatron is summ_anzed mTablel. R AR

-Rancho Seco Nuclear Station L3 . 2004 AREOR
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. RADIOLOGICAL IMPACT EVALUATION
(Contmued)

FUEL CYCLE DOSE EVALUATlON D ,; "__*‘ ‘

REMP Manual sectlon 8. 14 requr'es each Annual Radlologlcal Enwronmental Operatlng
Report- (AREOR) to lnclude rnformatlon related to R'=MP manual section5. 0 [Fuel Cycle Dose. .
The Fuel Cycle Dose Specrf ication Ilmrts the dose or dose commitment’ to any real mémber of
the public to 25 mRem to the total body or any organ, except the thyrord which is limited to 75

mRem. This specification |mplements requirements: promulga ed’ by the United States
Environmental Protectnon Agency [CFRd].- . g Lo

-~ .
[
P RN - . ,',_.

Consistent with REMP manual sectlon 5. 0 no fuel cycle dose evaluatron was requrred to be

* performed during 2004 since no REMP measurement exceeded the established reporting . -
levels. Additionally, the Station effluent dose predlctlons did not exceed twice the dose .

guidelines of 10 CER Part 50, Appendrx I [CFRc]. .The station ooerated wsthrn the Appendlx l

gurdehnes envelope for radloaotlve efﬂuents (a condltlon supported by Program

measurements); therefore determlnatlon of an actual dose commltment delrvered to a real
member of the publlc was not requrred

RTINS L e :!‘-1“‘-1.’
L T N _L,.. A

OBSERVED POTENTIAL RADIOLOG!CAL IMPACT

-y teew NNy et o 1 - R
\’\“’ I ',.}l SE .

Gaseous Efﬂueht éiposure Pathwavs

sieor
o i
; S

. The calculated gaseous efﬂuent dose commltment of 1.42E -02 mRem [RSO1] |s oased on:
tritium and particulate activity.. Cesium 137 particulate activity was released durmg the fi rst
quarter of 2004.: The observed, dose commitment:dose calculation, if completed, using the .
gross beta datai(which is primarily.due tonaturally.otcurring ‘radioisotopes) would-not provrder ;
an accurate correlation.with the predlcted tritium and particulate activity dose calculations. °
" Also, none of the REMP quarterly air filter composite gamma |sotop|c analysis results for. the
airborne pathway indicated the presence of nuclides of Statlon ongm Therefore no dose
comparlson was.completed. . oo s imnane b o

« - I - - X - '
SRl ) ez Uy “.:.t,ut.' S S o

sl - '.L-\~ -

Direct Radlatlon EXposure Pathway oM NN, L .

"y il Tt LIRS l’ "r;;-,_.-':.:-"’H‘.;'l-..-.» .
Based on Luxel control artd mdlcator locatrons measurement results: obtamed durrng 2004 the
Station proper did not contribute an observable component to the recorded direct gamma -+ .
radiation field. This Luxel data supports the Gaseous Effluent Exposure Pathway concluslons '

and supports the conclusion that the Plant has no direct radiation effect on the: envrronment

Luxel monitoring badges placed near the effluent stream was used to evaluate the dose from
this area. Dose levels at these locations are higher than the mean of the control and indicator
locations reported. This above average dose is due to elevated soil activity due to historic

~ liquid effluent releases. Luxel badge locations around the ISFSI outside fence (required by the -

ISFSI License) show higher readings, attributed to the fuel stored in the ISFSI and are within
. design calculations.

ST B O ST

Rancho Seco Nuclear Station C o4 T 5004 AREOR



. RADIOLOGICAL IMPACT EVALUATION
(Continued)

OBSERVED POTENTIAL RADIOLOGICAL IMPACT

Liquid Effluent Exposure Patnways .

To evaluate the |mpact on the envrronment frorn tne lquld effluent pathway. dose calculatlons ~

were performed and compared with the annual dose commitment calculations reported in the
Jaruary -December 2004 Rancho Seco’ Annual Radioactiva E’fﬂuent Releasa Report [RS01].
The observed results presented in Table 1 were ‘obtained usmq the Cs-137 activity reported for
the fish samples from 2004 (Appendlx F, Table F:3), defaunt consumptlon quantities for fish
(ODCM), and nucllde specuf ic dose factors [I\RL??] ' .

As in past reports, he observed potentral dose commltments llsted in Table 1 are subject to
uncertainty, pnncupally due to the assumption that { the observed radroactrvnty was due to 2004
Station operations only and was not arfected by radnoactrvrty introduced inio the enwronment
prior to 2004. A portlon of the’ activity identified by Program measurements in 2004 is
altributable 1 historical releases documented in previous annial reports. Additionally, the

observed dose commltment calculat:ons are based on conservatrve default consumption
factors for fish.: : . .

- ) R .
- [ S PERPEAE N L
S N I b LR

. 3

4The 2004 Land Use Census mdlcates the.liquid/ fish and houtdl irrigated vegetation - o |

_pathways are potential exposure pathways. The fish pathway,dose commitment calculation -

‘uses conservative default fish consumptlon factors instead of using actual Land Use Census

‘data. Also, the'ddse commitmient calculation'usis fish sample analysis data derived from.

- fish samples collected from the plant effluent stream in 2004.! Vegetatlon sample analysrs
résults indicatéd no radioactivity attributablé to siation operaﬂon in 2004"via the liquid/:

irrigated vegetation. pathway, therefore no: dose commltment caloulatlons were performed
for this pathway s

PIPR Y [PINRN . e bl
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it RADIOLOGICAL IMPACT EVALUATION '

(Continued)

OBSERVED POTENTIAL RADIOLOGICAL IMPACT

. TABLE ]

2004 L|qu1d Efﬂuent Pathway Potentlal Dose Companson :

POTENTIAL 009= COMMITMENT

(Based on the maxnmally exposed group)"

PREDICTED DOSE

OBSERVED DOSE

| PERCENT OF THE 10 CFR

'COMMITMENT (a) COMMITMENT (b) {c) PART 50 APPENDIX | -
- (mRem) .~ (mRem) ' DOSE LIMITS
0.0104 7 1 .~ .. 0238%F 7.93 %
(Adult Total Bedy) . Total Body

(Adulttotal body for 2™ 3“, and
quarters) ' R

0. 0234

(Chlld bone for 2™ 3” 'a'1d 4"‘ 1

quaneo

. 0 378
(Teen leer)

R
L e

_(3.mRem guideline)

| '3'%8 %
Oraan ..
(10 rrRem gu|dehne)

Notes: ()

=
EETEa

) Reported in'the’ 2004 Annual Radlologlcal Effluent Release Report

(b) . Calculated using Cs-137 activity for f sh samples (Appendix F, Table

F-5).

(c) The observed dose commitments for doses reflect the age group that

could have received the highest annual dose commitment from the
liquid source term

Rancho Seee Nuclear Station
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. PROGRAM ANALYSIS RESULTS SUMMARY

This section compiles Program data with corresponding evaluations. Each of the following

five subsections presents information about each of the principal environmental exposure
pathways momtored by the Program ’

= Atmospheric \Sectlon IV-Aj
= Di_,re&;t'Réjdiét'ipn‘('se_ctrohfl\{‘-S)_f
= Terl;estrial (S.ection IV-C)

= Aquatic Life f(Sec}tion |V-D)
= Water (Section IV-E)

Each of these sectlons contains a data evaluaﬂon subsectlon which provndes a summary of
the data collected..

Table 2 is a comprehensive, all-media data summary. presented in a fotmat considered .

" acceptable by the US Nuclear Regulatory Commission. Intormation contained in Table 2
was derived from data presented in Appendix F.

IV-A. ATMOSFPHERIC MONITORING """~ %
DATA:EV'ALUATlON *{. o o z“‘: IPELE I e

No radionuclides attnbutable to the operatmn of Rancho Seco were obsérved'in garnma s

spectrometry analyses of the quarterly composites of the partlculate filters.

Cs- 137 was lnltlally identified in the second quarter composxte réport and 4 recount of the
- sample was requested. Upon evaluation of the counting data it was noted that the analysis
“error on the first count was 49% and the error on the second count analysis was 75%.

Based on the analysis error, the Cs 137 identification will be cunsiderec an anomaly and will
not be reported.

Therefore, since. all remaining data was reported as being below the associated minimum
detectable activity (MDA) for the nuclides of interest, no table is presented for the composite
air filter data. The data indicates that there was no measurable contribution to the airborne
radioactivity inventory that could reasonably be attributable to Station operations.

The results of the gross beta analyses of the particulate samples are given in Appendix F,
Table F-1.

Rancho Seco Nuclear Station 7 ' 2004 AREOR



IV-B. DIRECT RADIATION MONITORING

DATA EVALUATION

A comparison reéview of all Luxel data for the lndlcator and control 'ooatlons during 2004
showed that there was no observable direct radiation component due to Station operations
(i.e., storage or utilization of licensed radloactrve material within the restricted area.) -

Two Luxel locatlons are being used to evaluate the dose.in areas next. to the effluent stream.

The data from these locations indicates doses are within regulatory limits of 10 CFR Part
20. :

Luxel badge Iocatlons on the outside fence of the ISFS| show higher readings, but this is

expected due to the spent fuel storage in the ISFS!. The results are within the design cntena
and no license or regulatory limits were exceeded.

The summary data for 2004 direct radiation monitoring is presented in Table 2.
Comprehensive data tables are given in Appendix F, Table F-2.

IV-C. TERRESTRIAL MONITORING * - " =
DATA EVALUATION IR

Garden Vegetation -- Five (5) garden vegetation samples were collected and analyzed for .
nuclides of interest during 2004. No gamma emitting isotopes were found in any of the
samples analyzed. A site boundary irrigated-garden has been utilized as a conservative
method for evaluating the liquid effiuent pathway. This method meets the"r'eqwrement of the

Land Use Census for monltonng gardens Thrs site boundary garden is, used for the Land
Use Census.”™ : .

[ A S ,'\a:.:n-.v,*.,-\,_
[ il PR TS : PRI LN

" The summary data for 2004, terrestnal monitoring is presented in Table 2. Comprehensrve
data tables are olven ln the followmg Appendlx F table

= F-3 (Garden Vegetables)

Rancho Seco Nuclear Station 8 ' 2004 AREOR



1V-D. AQUATIC LIFE MONITORING
DATA EVALUATION

Sediment — Twelve (12) samples of sediment were collected from the onsite discharge
canal during 2004. Gamma spectrometry analysis of these samples indicated the presence
. of Cs-137 (12 samples 59.5 to 268 pCilkg, 130 5 pCr/kg mean) and Co-60 (12 samples,
19.9 to 315 pCilkg, 95.2 pu/kg mean). T o

The presence of nuclides of interest i in sedlments is attrlbuted to historical permltted ||qurd :
effluent discharges.

Fish = Two (2) fish samples were collected durrng 2004 and analyzed for nuclrdes of interest

by gamma spectrometry. Samples were collected in the effiuent creek. Gamma

spectrometry analysis of these samples indicated the presence of Cs-137 (2 samples, 50.3
to 267 pCifkg, 159 pCi’kg mean).

The summary data for the aquatic life-monitoring program is shown in Table 2.
Comprehensive data tables are given in the following Appendix F Tables:

= F-4 Sediment
= F-5 Fish -

IV-E. WATER MONITORING

 DATA EVALUATION

Well Water — Eight (8) ‘well water samples were collected at indicator and control locations
around the site during 2004. Tritium and gamma spectrometry analysis of the samples

indicated results less than LLD. Gross beta activity levels for all samples were within
regulatory limits.

Runoff Water — Thirty One (31) runoff water samples were collected at the site boundary

during 2004. Tritium and gamma spectrometry analysis of the samples indicated results less
than LLD. :

Surface Water - Five locations (3 indicator and 2.control) were included in the surface
water-monitoring Program. Composite samplers located at the Plant intake (Folsom South
Canal) and effluent discharge provide monthly composite samples. During 2004, 64
samples were collected and analyzed for nuclides of interest. Tritium and gamma
spectrometry analysis of the samples indicated results less than LLD

~ Rancho Seco Nuclear Station 9 .. - ..2004 AREOR, :
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IV-E. WATER MONITORING
DATA EVALUATION (continued)

Drmkmg Water - Water supplled from two srte wells is distributed in a potable water supply
system for Station personnel consumption and use. Ona monthly frequency, samples were
collected and analyzed for nuclides of interest. A sample from the Rancho Seco Reservoir
Well is collected as a control location. No gamma emitting isotopes were found present in

the 36 samples collected in 2004 Gross Beta analysrs showed actnwty wrthln regulatory
hmlts ' ‘

The summary data for the water-monrtorlng program is'shown in Table 2 Comprehenswe
data tables are grven |n the followmg Appendlx F Tables

= F-4  Sediment
= F-6  Well Water
= F7 ":Rur:ro,vff Water ,f .
= F-8 Surface Wa'ter_.
= F-8 Drinking Water

Rancho Seco Nuclear Station * 10 7 “'2004 AREOR



_TA_BL’E 2

- ENVIRONMENTAL RADIOLOGICAL MON‘lTORINyG’ PROGRAM ANNUAL SUMMARY

b

)
"n -
- .-l
N - N
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Name of Facility __Rancho Seco Nuclear Station

Location of Facility_Sacramento, California

- TABLE 2 |
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Docket No. DPR-54/ SNM 2510
. Reporting Period January - December 2004

(Cou_nty, State)

Medium or Type and- Lower All Indicator Location with Highest Annual | Coantrol locations Number of
Pathway Total Limit of Locations Mean . Mean (f)° Nonroutine
Sam.pled ' Number.of Detectlbon Mean (f)a Name Mean (f) Range Reported
(Unit of Analysis (LLD) Range Distance “Range Measurements
Measurement) | Performed . : & Direction
-1 Air Particulates ' ' .
(pCi/M?) Gross B 0.01 0.024 (106/106) RAS0.1CO  0.084 (53/53) - 0.029 (53/53) 0
: (159) (0.008- 0.084) 0.1 miles 45°  (0.008-0.084) (0.008-0.202)
y-spec (12) : - :
. V'cs 0.01 . <LLD <LLD - <LLD
.| ¥'Cs 0.01 <LLD <LLD <LLD -
Direct Radiation Luxel NA -19.6 (115-115) RTLO.4NO 30.8 (4/4) £ 19.2.(16/16) 0
(mRem/qtr.) (131) (14-35). 0.4 miles 270° (26-35) (15-25)
Garden -
Vegetables y-spec.
(pCirkg) __(5) ' -
“Co. - 60 <LLD . -<LLD _<LLD 0
™'Cs 60 <LLD <LLD <LLD 0
Cs 60 <LLD <LLD <LLD 0

? Mean and Range based upon detectable measurements only. Fraction of detectable measurements at specified
locations is indicated in parentheses. (f) .

® LLD values from Table E-2. See page E-8, “SENSITIVITY OF THE REMP MEASUREMENT PROCESS", for information on determining
LLD and Minimum Detectable Activity (MDA). ,
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TABLE 2
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
Name of Facility __Rancho Seco Nuclear Station _ Docket No. DPR-54/ SNM 2510

Location of Facility Sacramento, California -. Reporting Period _January - December 2004
(County, State)
Mediumor [  Typeand -| - Lower All Indicator, Locatlon with Highest Annual | Control locations Number of
Pathway Total Limit of Locatnons | * Mean : * Mean (f)a~ Nonroutine
- Sampled :Numbe_r-of Detecti(l))n Mean (f) » " Name " Mean (f)a Range Reported
(Unit of Analysis (LLD) Range | Distance - Range | . ‘Measurements

Measurement) Perflorme'd

& Direction

(pCilkg) (12) : ' , : .
1 %Co - 150 95.2 (12/12) - RMS0.6MO  120.6 (8/8) - NA 0
] : . S (19.9-315) 0.6 miles 248° (19.9-315) _ T
1%cs - ] 180 -1 | . 1305(12/12) RMS0.6MO .. 156.8 (8/8)
N B - {59:5-268) . | -~ 0.6 miles 248° . (109-268) . NA
Cs . 150 " <LtD - | <LLD - NA

SMn . 130 : <LLD <LLD ‘ [ NA 0
Co.. - 130 <LLD f <LLD . ' NA . 0
Zn . . 260 . <LLD ~ <LLD ‘ ~ NA 0
Hes 130- |- 159(2/2) s RFS0.6MO - 159 (2/2) o

- ' (50.3-267). oemues 248° (50. 3—267) -~ NA- 0

<LLD

‘
s

Mean and Range based upon detectahle measurements only Fractlon of detectaole measurements at specified

e locatlons is'indicated in parentheses. (f). .
LLD values from Table E-2. See page E 8 "SENSITIVITY OF THE REMP Ml:AQURt:MENT PROCESS", for information on determining

LLD and Minimum Detectable Activity (MDA).

Rancho Seco Nuclear Station ‘ S 13 2004 AREOR
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Name of Facility Rancho Seco Nuclear Station

TABLE 2
' ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Location of Facmty Sacramento California

. (County State)

i

Docket‘No. DPR-54/.SNM 2510

. Reporting Period January - December 2004

o . T g e DTty g, ~. e e, ' .
Medium or *{|": Type and l.ower. .| . AllIndicator - | Location with Highest Annual |- Control locations Number of
Pathway ".Tptal. . +{ . Limit of ,. Locatlons e Mean Mean (f)a Nonroutine
Someled | Nartberor | Detecten | ean(0® (' tame’  seann® | range | Semered
Measurement) - ‘Pe'rforr'neéi 3 R A Range " .let_am’:e. - Range :
e - " < = |.& Direction’ . : i R
. Well Water - Gross B 4 3 84 (3/4) - RWW0.8DO: - 3.84 (3/4) 3.27 (314) - 0
(pCilL) (8) . (2.65-3. 96) - 0.8 milas 67.5° (2.65-3. 96) (2.81-4.36)
Tritium - 1000 <LLD " «LLD R <LLD 0
Y-spec -
{8 < R
“Mn - 15 <LLD <LLD <LLD .0
“Co . . 15 <LLD <LLD <LLD 0.
0Zn 30 - - <LLD i <LLD <LLD 0
'Cs 10, ~T<LLD. <LLY <LLD - 0-
Hos 0
>"Mn A5, <LLD . <LLD NA 0
*Co’ 15 <LLD <LLD “NA 0
®Zn 30 <LLD_ <LLD NA 0
“'Cs .18 <LLD 7 <LLD NA 0
¥Cs . © 15 <LLD ~ <LLD NA:- 0

Mean and Range based upon detectable measurements onIy Fractlon cf detectable measurements at specnf ied

Iocatlons is.indicated in parentheses () ‘
LLD values from Table E-2. See page E-8, “SENSITIVITY OF THE REMP MEASUREMENT PROCESS" for mformatlon on determmlng

LLD and M|n|mum Detectable Actwnty (MDA).
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TABLE 2

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY
Docket No. DPR-54/ SNM 2510

Name of Facility _ Rancho Seco Nuclear Station

Locatlon of Facility _Sactamento, California

(County, State)

. Reporting Period”_January - December 2004

Medium or Type and Lower All Indicator Lo‘.atnon with nghest Annual Control locations Number of
Pathway . Total Limit of . Locations Mean a - Nonroutine
Sampled Number of | Detecti a - - : : Mean (f)
amp umber o etec lgn Mean (f).° * 'Iame “Mean (f) Range Reported
gontot | dnabsis | (101" | Range’ | pistamse Range | |
* o g D Lo . &Dxrec.t!on ‘
Surface Water " Tritium #2000 . " <LLD . - <LLD <LLD 0
(pCilL) . {64) s ‘ e ' : .
y-spec
(64) ‘ . -
*Mn 15 <LLD <LLD .. “<LLD. 0
“Co- 15 <LLD <LLD © T <LLD 0
>Zn © 30 . "~ <LLD". <LLD ¢ ~_<LLD 0
P Cs 18 - <LLD . <LLD, - . <LLD . 0
?":o 15 T <LLD - <LLD . - . - . <LLD - 0
Drinking Water Gross B 4 C 374 (22/24) RDW0.1GO  4.07 (11/12), - 3.56 (11/12) 0
" (pCilL): (36) <. | -1 (2.58-5.11) - 0.1 miles 135° {3.29-5.11) (2.35-4.79)
“Tritium 74000 T [+ <LLD - - 4 <LLD = - <LLD - 0
(36) SR R : P o
- y-spec -
{36) ' T I . .
“Mn - 15 <D T <LLD - - <LLD 0
“Co R “<LLD: <LLD ~<LLD 0
®Zn .30 - <L LD <tllb = . <LLD 0
Cs 10 "~ <LLD . <LID- ..~ <LLD 0
PiCs 10 <LLD <LLD - <LLD 0

 Mean and Range based upon detectable measurements only. Fraction of detectable measurements at specified

Iocatlons is indicated in parentheses. (f)

LLD values from Table E-2. See page E-8, “SENSITIVITY OF THE REMP MEASUREMENT PROCESS”, for information on determining
LLD and Minimum Detectable Activity (MDA).
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éFRa
CFRb
CFRc
CFRd

CFRe

NRC74

NRC 00

NRC77 .

NRC794

NRC79b -

NRCO2

NUREG79

V. REFERENCES

Code of Federal Regulatlons 2004, "National Prlmary Drlnklng Water

Regulations," Title 40, Part 141.

Code of Federal Regulatlons 2004 "Standards for Protectlon Agaxnst
Radlatlon " Title 10 Part 20

Code of Federal Regulatlons 2004 "Domestlc Llcensmg of Production

X » and Utilization Faollltles " T'tle 10, Part 50.

|

Code of Federal Regulatlo'ls 2004 "Enwronmental Radiation
Protectlon Standards for Nuclear Power Operations,” Tltle 40, Part 190.

Code of Federal Regulatlons‘ 2004 “Licensing Requirements for the
Independent Storage of Spent Nuclear Fuel, High Leévei Radivactive

. Waste, and Reactor-Related Greater than Class c Waste," Title 10,
’Part72 S e

fUntted States Nuclear Regulatory CommISS|on 1974, “Permanently
Defueled Technical Specnflcatlons for the Rancho Seco Nuclear
:'Statlon " Appendix A to: Facnlrty License No. DPR- 54 (as amended)

‘ ;Unlted States Nuclear Regulatory Commlssmn 2000 Rancho Seco

Nuclear C:eneratlng Statlon "License for Independent Storage of Spentf“'

‘Nuclear Fuel and ngh Level Radloactlve Waste " SNM-2510 (as
'_‘amended) = ;. Ll i A

Umted States Nuclear Regulatory Commlssmn 1977, "Calculatlon of
Annual Doses to lVlan from Routlne Releases of Reactor Effluents for

- the Purpose of- Evaluatlng Compllance with 10 CFR Part 50 Appendlx

L Regulatory Guide 1. 109 Revrsmn 1.

Umted States Nuclear Regulatory Comm|ssmn 1978, "An ACceptable
Radiological Enwronmewtal Momtormg Program " Branch Techmcal

: ‘Posmon Revxsnon 1.

* United States Nuclear Regulatory Commission, 1979 "Quallty

Assurance for Radiological Monitoring Programs (Normal Operatlons) -

. Effluent Streams and the Enwronment " Regulatory Guude 415,

Revnsuon1 T “ e

. United States Nuclear Regulatory Commission, "Alr Samplmg in the

Workplace" Regulatory Guide 8. 25, June 1992

I United States Nuclear Regulatory Commlssmn 1979 "Radlologlcal
Effluent Technical Speclf cations for PWRs," NUREG-0472, Revision 2.
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V. REFERENCES (continued)
NUREGS80a United States Nuclear Regulatory Commission, 1980, "Methods for
Demonstrating LWR Compliance with the EPA Uranium Fuel Cycle
Standard (40 CFR Part 190)," NUREG-0543.

RS01 Rancho Seco Nuclear Station, 2004 "Annual Radioactive Efﬂuent

Release Report, January, December 2004," Sacramento Mumcnpal
Utlhty District report.”

RS02 Rancho Seco Quality Control Manual, Appendix A
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AL dl.

APPENDIX A
2003/2004 LAND USE CENSUS RESULTS

4] comphance with the Rancho Seco Quality Manual [RS02] and the REMP Manual, section
4.0, "Land Use Census"; a {and Use census was completed on March 16, 2005. The method
of conducting the primary survey was to use an aérial survey that ‘was conducted during June
2004. Evaluating the aerial photographs continues to provide an accurate method of
determining locations and distances of the nearest residences. . The aerial photos also
provided a method to identify any changes in the agricultural, commarcial, residential, or
industrial use of the land surrounding the site. The use of conservative dose factors for the -
purpose of projected dose talcutations still requires that we evaluate the use of the area

surrounding the site. The information that is presented is to verify this assumptlon and validate
the process. .

The land use census covered an area bounded by each of the sixteen metzorological sectors
out toa two-mile radius from the Reactor Bunldlng

The 2003/ 2004 Land L;se Census dld not ldentlfy any changes in the use of the unrestncted
areas that would require modifications in the Radiological Envirohmental Monitoring Program
for evaluating doses to individUals from principal pathways of exposure._ This evaluation and

determination are in accordance with the reqwrements of 10 CFE{ Part 50, Appendlx |, section
IV.B.3. ‘ : - -

The Land Use Census is completed ona blenmal schedule Aerlal surveys will be conducted
during 2006 and the Galt Irrigation report covering.2005 and 2000 will be requested during the

last quarter of 2006. This information will be used to complete the 2005/ 2006 census, which is
scheduled to be completed in 2007. - e SR '
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A. RESIDENT EXPOSURE PATHWAY SUMMARY

Inhalation, Ground Plane and Water Cohsumpt_ion

The 2003/ 2004 census determined that seven of thie 16 radial sectors have residences that
are within the 2-mile (3219 meters), Land}Jse Cénsus radius. The closest residence in each of

the seven sectors is ldentlf ed below

RS

R T

- Sector = 7 |- Disiance Rankmg
S (mete}rs) (Nearestto o
o - ims - Farthest) - ||;
A >3219 NA
B - 23219 NA
C 748 3
. D s 175 B
_E . 23219 ] NALL s
CF Te53219° | NA -
G 2381 6
R T T N I T
Cooanyg e w27 E8249 T ,NA R B
K 2320 5
L 1207 2
M 2028 4
N 3181 7
P - >3219 NA -
Q >3219 NA
"R >3219 NA

It is expected that all seven resndences use well water for consumption and other domestic

purposes.

Rancho Seco Nuclear Station A-2

' 2004 AREOR



B. DEPOSITION EXPOSURE PATHWAY SUMMARY -

Beef Consumption

Based dn conservative dose calculation parameters in use, the following is a summary for
the 2003/ 2004 land use census of the potential deposition exposure pathways at the

locations listed below:

Sector | . Distance Cohsun‘ption Pathwéy ' Comment
{meters) B s

A 433 Beef Unrestricted Area Boundary

B 430 Beef Unrestricted Area Bo(mdary__

C 531 Beef Unrestricted Area Roundary -

D 451 Beef Unrestricted Area Boundary

E 483 Beef Unrestricted Area Bouiidaiy

E 499 Beef Unrestrizted Area Béundary
G 579 . Beef ' Uﬁrés:tribted Area Boundary

H 198 . Beef Unrestricted Area Boundary
o 195 Beef " - " Unrestricted Area Boundaiy
K 195 Beef ﬂq;estrfdgd Area Boundary

L 286 Beef Unrestricted Area Boundary

M 404 Beef Unrestricted Area Boundéry

N 514 Beef Unrestricted Area Boundary

P 708 Beef Unrestricted Area Boundary

Q 579 Beef Unresrtricted Area Boundary

R. 448 Beef Unrestricted Area Boundary

Due to the revision of the ODCM, which eliminated t"he'gaseous effluent pathway (August 26,
2002), the Deposition Exposure Pathway is not considered a credible evaluation with current
plant conditions. Land Use Census use of this evaluation will be considered for revision in

future surveillances.

Rancho Seco Nuclear Station
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C. IRRIGATED CROP EXPOSURE PATHWAY SUMMARY

Laguna Creek

Galt Irrigation Disfriot

The Galt Irrigation Dlstnct's 2003 Crop'Report stated 2651.4 aore-feet of Laguna Creek
water was diverted for irrigation purposes during the 2003 crop production season. Crops
irrigated were Oats, Vorn Clover, Pa ture, Sudan and Alfalfa over a total of 1021 acres.

The Galt Imgatlon Drstrlct‘s 2004 Crop Report stated 3019.499 acre-feet of Laguna Creek
water was diverted for irrigation purposes during the 2002 crop production season. Crops
irrigated were Oals, Coim, Ciover, Pasture, Sudan, and Alfalfa over a total of 1021 acres.

Rossini Farming Company -

In addition to the above, SMUD ha-o oo_r‘\traoteo‘uvrth Rossini Farming Co., the owners of the

vineyards adyzcent to. Rancho Seco Statlon 10 supply |rr|gat|on water from Clay Creek on an
as needed baeIS C- : .

*

The following’ mformatlon was reported by the SMUD Water and Power Group, whlch
monitors the usage. For the years of- 2003 -and-2004 it was reported that >500 Acre—feet of
water was used from the efﬂuent creek for lrngatlng purposes for the vrneyards

" Rancho Seco Nuclear Station _ A-4 : o 2004 AREOR



D. OTHER EXPOSURE PATHWAYS

The 2003/2004 Land Use Census confirmed previous knowledge that the Clay/ Laguna
Creeks are utilized by the general public for aquatic life consumption purposes. Based on
direct observation cattle consume water from the Clay, Hadselville, and Laguna Creeks.

Past census evaluations have been unsuccessful in determlmng the usages occupancy

factors for this consumptlon Therefore msuff c1ent data eX|s.ed to Justlfy ODCM usage
factor modification. :

E.  REMP EVALUATION -

An objective of the 2003/ 2004 Land Use Census was to compare census and current REMP

Manual locations to ensure consistency exists between monitoring activities and actual land

utilization. The following discussion is a summary of the comparlson evaluatlon for each of
the four exposure pathways.

Resident Exposure Pathway

Luxel dosimetry and air particulate sampling and analysis monitor the inhalation and ground
plane exposure pathways, the principal components of the-Resident Exposure Pathway,
directly and indirectly. Well water was-monitored at three locations.

Since the existing REMP. was more conservative with respect to Resident Exposure Pathway .

" monitoring, no changes were required.

Deposition Exposure Pathway

ot

The Deposition Exposure Pathway is monltored dlrectly within the Station Slte Boundary
through garden vegetation sampling and analysis. The potential for a deposition pathway
has.been evaluated by the ODCM and REMP programs and found to have little potential for
the current plant status. Since the current REMP was representative and conservative with
respect to Deposition Exposure Pathway monitoring; no changes were required,

lrriqated Crop Exposure Pathway ’

The REMP was effectlve in monitoring the identified |mgated crop exposure pathways This
conclusion was because the REMP included irrigated vegetation sampllng

REMP surface water surveillance actlvmes monitor irrigation water radlologlcal quality.
* Current ODCM calculations are conservative since dilution effects are not included when
predicting potential dose delivered through downstream pathways.

Rancho Seco Nuclear Station ~AS . 2004 AREOR
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E.  REMP EVALUATION {continued)

Other Exposure Pathways

Existing aquatic life, surface water and sediment sampling analysis practices are effective in
monitoring potentlal observable effects associated with recreational activities occurring at the
Clay Creek, Hadselville Creek, Lagt_na Creek, Foleom South Canal and Rancho Seco Lake.
With respect to availability and quantity of food sources, the other identified consumptlon
activities were considered moonsequentlal for pathway monitoring purposes.

No REMP changes were required to monitor other exposure pathways._ .

F. = ODCM EVALUATION -

Based on '2;003/2004: Land AUse Census'ﬁ.ndinge', the following potential exposure pathyvays
exist at the indicated locations:

LIQUID EFFLUENT

Exposure Pathwav .7 Location - - :'A\j‘f; . Cemment . o

~ Freshwater Fish - Clay Creek Recreatron beyond the Site Boundary
Swimmirig © - - "L Clay Cregk o €V ‘Recreaﬁoh bey’o"nd the “Sit_e B'o‘iJndvery'
Shoreline Deposits Clay Creek " Recreation beyond the Site Boundary
irrigated vegetation ~ Clay Creek_ o Commercial vineyards and potential

B v realdeﬁces beyond the site boundary

Irrigated forage . o Clay Creek E Cattle grdzmg beyono the Site Boundary
Drinking Water =~ -~ "~ - Clay Creek T Cattle dnnkmg water beyond the Site

Boundary

Rancho Seco Nuclear Station - A6 . o 2004 AREOR -
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F. ODCM EVALUATION (continued)

Specifying the Laguna Creek location also proviaes additional coriservatism since the

beneficial effects of downstream dllutlon are not consndered when specifying effluent release
restrictions.

As required by the 2003/ 2004 Land Use Census the above information for exposure -
pathways and Iocatlons was submltted for mcorporatlon m the ODCM

Rancho Seco Nuclear Station A7 - 2004 AREOR



" APPENDIX B
SAMPLE SITE DESCRIPTIONS AND MAPS

This appendix providés descriptive information about the sampling loéétidns and maps of all
the locations for the Radlologlcal Enwronmental Monltorlng Program sntes

Table B-1 prowdes mforma’ucn on sample tjpe ldentlﬁc='t|on codes and map locatlon
references. The sample identification code is an alphanumeric string beginning with the preﬂx
"R" (for Rancho Seco Nuclear Station) followed by two letters to identify the sample media:

AS Air MS  Mud and Silt

RW  Runoff Water ' FS Fish
"SW . Surface Water LV Garden Vegetable

DW  Drinking Water TL - Direct Gamma Radiation (Luxel)

- WW  Well Water

The numeric designations, which follow thé letter designations, indicate the straight-line
distance (in miles) from the center of the Reactor Building to the monitoring site.

The next letter designates the sector in which the monitoriné location is located. The letters A
through R are used for sector designators. The letters | and O are not used to prevent
confusion with the numbers one and zero in the ID codes.

Sector Letter - | Degrees Azimuith Compass Point
A 348.75 to 11.25 " N
B 11.25 t0 33.75 . NNE
o] 33.75 to 56.25 ' "~ NE
D 56.25 to 78.75 ENE
E. 78.75 to 101.25 ' E
F 101.25 to 123.75 : "ESE.
G- 123.75 to 146.25 SE
H 146.25 to 168.75 SSE
- J 168.75 to 191.25 'S

. K 191.25 to 213.75 SSW
L 213.75 to 236.25 SW
M 236.25t0258.75 A WSW
N 258.75 to 281.25 W
P 281.25 to 303.75 _ WNW
Q 303.75 to 326.25 ' NW
R 326.25 to 348.75 " NNW
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SAMPLE SITE DESCRIPTIONS AND MAPS
(continued)

The final letter deS|gnat|on indicates if the location is part of the operational REMP program
("Q") or post-operational REMP program ("P").

TableB-1  Lists each location referencing the sample it}?pé and the location ID code to the

map site number on cné of the four Radlo!oglcal Environmental Monitoring Site
Map., lncluded in this Appendix.-

Figure B-1 Slte Locatlon Map Showé ths locations of tne sample locations on and/or near
- ‘the Site (mciuomg Storm Draln iocatlons)

FigureB-2 1 Mile Radius map Samphrg locatlcm¢ within one mile of the Reactor
Building. centurlme are: ﬂhown or: ’hls map.

i

FigureB-3 5 Mile Radlus map Sampling iocations betwec_an one and five miles
o o from the Rec.ctor Bunldlng cente.nne ale shown on thi 's map.

Figure B-4 25 Mile Radlus map: Sarrphng .ocatlons between five to 25 miles from the
Reactor Bu1ldmg centerline are ohOWﬁ on this map '
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(Storm Drain location numbers are in parenthesis)

' ‘Rancho Seco Nuclear Station

Figure B-1  Radiological Environmental Sampling Locati

ons on and near the Site

B3
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N ENE

Figure B-2 h Radiological Environmental Sampling Locations within 1 mile from the
. Reactor Building
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CLAY STATION ROA0

Figure B-3  Radiological Environ'mentaIQSa“mpling Locations from 1 to 5 miles from
the Reactor Building
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Figure B-4 Radlologlcal Environmental Sampling Locations 5 to 25 miles from the
Reactor Building -
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Table B-1

Radiological Environmental Monitoring Sites and Map Locations

Rancho Seco Nuclear‘Station

. Sarﬁbie Type ID Code - Class Map Location Collection Frequency - Description. of Location 'Miles | Sector
: No. o ' ' : ) '
‘AR RASOACO | ° IND. 1 . Weekly K On Site-PAP BLDG. - 0.1
- AR RAS0.7EQ CON 2 - Weekly - A - e Meteorological Towar 0.7 E
AIR RAS0.3MO IND. 3 Weekly ot Effluent Discharge 0.3
RUNOFF WATER RRW0.6MO (IND. 5 Biweekly - _ Site Boundary 0.6 M
SURFACE WATER RSWO.7NO IND. 6 Monthly = Water:Sump 0.7 N
SURFACEWATER | RSW1.3FO__ | ' CON 7 ‘Monthly >~ .. Rancho Seco Reservoir 13 | F
SURFACE WATER RSW3.7NO CON '8 Monthly Composits ISCO.Composite Sampler at Folsom South Canal 37 N
- SURFACE WATER RSW0.3MD IND. "3 Monthly Coﬁwpositg S ISCO Composite Sampler at Effluent Disgharge . 0.3 M
SURFACE WATER RSW1.8NO IND. 9 Monthly ¢ %7 Gonfluence of Clay and Hadselville Creeks 18 | N
DRINKING WATER RDW0.1GO IND. 10 Monthly " Ranicho Seco Site 0.1 G
_ DRINKING WATER | - RDW1.8FP ._CON' 30 - “Menthly - Rancho Seco Lake Well 1.8
DRINKING WATER RDWO.2PP _IND 65 - Monthly SAS Well ’ 0.2
WELL WATER RWWO0.350 IND. 11 . Quarterly . 2k Site Well 0.3 E
WELL WATER RWWO.8DO - |  CON . 12 Quarterly ~ fMarciel Ranch = - 08
2004 AREOR




Table B-1

(Continued).
Radiological Environmental Monitoring Sites and Map Locations
Sample Type ID Code ‘Class | Map location No. | Collection Frequency Description.vof Location Miles | Secto
! e
MUDANDSILT | RMS0.3MO | IND. 3 Quarterly Effluent Discharge 03 M
MUCAND SILT | RMS0.6MO | IND: 5 Quarterly Site Boundary 0.6 M
FISH ;- RFS0.3MO | “IND. 3 Semi-Annual Effluent Discharge 0.3 M
. FISH RFS0.6MO | IND. 5 Semi-Annual Site Boundary 06 M
. FISH RFSN.7NO | IND. 6 Semi-Annual Water Sump 07 N
‘SH RFS1.5FO CON 7 Semi-Annual . Rancho Seéo Resenvoir 1.5 F
" FISH RFS1.8NO | IND. 9 . Semi-Annual Confluence of Clay and Hadselville Creeks 1.8 N
. GARDEN | RLVO6GMO | IND. 5 “Sei-Annual - | Site Boundary Garden irigated with No-Name Creek | 06 | M
VEGETABLES » o L , ' - water
GARDEN .| RLVXXXX .| CON NA . Semi-Annual Truck Garden which provides Jocal prodiice from the NA | NA
VEGETABLES - ‘ : — localarea™ - 7L
B-8 2004 AREOR
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_ Table B-1
e T (Continued)

" Radiological Environmental Monitoring Sites and Map Locations

Sample Type ID Code Class Map Location No. Collection Description of Location .| Miles | Sector
: : Frequency .

LUXEL . RTLO.3RO | IND. .31 ‘ Quarterly NNW @ Perimeter Fence N/O Spray Ponds; #1 | 0.3 R
LUXEL RTL0.3CO [ IND. Sé Quartery NE Perimeter Fence/ parking lot NE comner; #2 03 C
LUXEL RTLO.3NO | IND. 17 Quarterly W Perimeter Fence road/ pole/ top of hill; #3 03 N
LUXEL RTLO.3LO -| IND. 20 Quarterly SW Perimeter Fence road near RS lake filters; #4 0.3 L
_~ LUXEL. .. RTLO.3HO | IND. 33 Quarterly ’ Perimeter Fence/ S/O of Admin. Bldg.; #5 0.3 H
Luxet: | RTLO4FO | IND. | i 34 » -Quarterjy e Photovoltalc Faciity! Hoits Féiice (NRU) 75 1~ 0.4 F
~ LUXEL RTLO.5CO | IND. |. ' © 35 - | .. Quarerdy. " Rt 104 enfrance o Raricho Secs. #7777 | o5 c
txet  |'RTioeko | o | 36 1 Quarterly .. -TokaySubstafor;#11 . ," 08 | K
LUXEL . |RTL27MO wo. | - a4 |7 Cuatedy . | ‘InClay at ping's Re&d;qge11533 Clay StationRd; - | - 21 | M
TLUXEL | 'Rme2ko | IND. | < 37 '-~-v(’1’u-arterly¢ .| Eiliott Cemetery Near Angelo Dairy; #17 82 K
LUXEL | RTL7.8C0 | IND. 38 | Quarerly '- . ‘Sam Jaber Residencel 601 Carbondale Rd/ lone; #18 7.8 c
LUXEL RTL07G0- | IND. | - 30 ‘ ouartenyf. | Well pump fenée @ reservoir; #43 17 G
LUXEL | RTLISMO | IND. . | 40° Quarterly © . Clay East&Klrkwood(NRC) #20 15’ M
LUXEL | RTL3.9KO | IND. ™ A | -quarterly. - .. SSWofSite on Borden Rd; #26 39 K
- LUXEL. " | RTL7.4MO | IND. 42 Quarterly - - - | ' Herald Fire Station #87/ 12746 Ivie Rd; #30 7.4 M
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Table B-1

. (Continued) ,
Radiological Environmental Monitoring Sites and Map Locations
Sample Type ID Code’ . ‘ Class | Map Location No. | Collection Frequeﬁéy ' Description of Location Miles | Sector
LUXEli . ‘Ri’L3.7N0 IND. 43 Quarterly - Folsom South Canal néér Hobday Rd; #31 3.7 N
LUXEL .| RTLQ.SMO IND. 44 Quarterly BLM entrance to Folsom South Canél Purﬁping Station; #33 3.8 -M
Luxer- | Riiono | IND. 9 Quarterty Hadselville Cr. & Clay Cr.. #35 1.9 N
LUXEL RTL‘:I.8F0 3 IND. ) 45' Quarterly - Rancho Seco Lake Maintenance Building, #19 1.8 F .
LUXEL RTL1.4D0 | IND. 46 Quarterly 0:9 Miles E/O Site on Twin Cities Road/ Rt. 104; #46 14 D
LUXEL’ RTLS.OP(S IND. a7 Quarterly ‘ Dillard School; #55 8.0 P
LUXEL® RTL0.8DO |- !ND. 12 Quarterly - Marciel Ranch; 14626 Twin Cities Rd; #63 0.8 D
LUXEL- | RTLO6MO | IND. 5 Quarterly | - _Site Boundary Irrigated Garden; #65. 06 | M
LUXEL . RTLO.4NO . iND. 29 Qﬁ;'artérly" ‘ Depressidn @ Clay Creek; #66 04 | N.
LUXEL RTLO4ND1 | IND. _ 29 Quériéﬁy'? ‘ Soil Pile @ Clay Creek; #67 0.4 N
LUXEL RTLO.3PO | IND. 48 . Qua&em.'- West Fence; #68 0.3 P
LUXEL. RTLO.3NP | IND. 5% - Quarteity . West Garden, #38 03 N
LUXEL - | RTLO4NP | IND. 54 Quarterly. ° Southwest ISFSI, #89 . 04 N
LUXEL | RTLOSNP | IND. 55 . Quarterly! . Northwest ISFS1, #30 05 | P
LUXEL - | RTL03GP | IND. 56- ! Quarery! Northeast ISFSI, #91 03 Q
LUXEL |- RTLO.7QP ‘| iND. 59  Quariedy x Highway 104 at the rail spur on pole, #92 07 Q
- LUXEL RTLO.7JP . IND. 61 5-{Qaari~eriy'1 : Clay East Road on pole south of site boundary, #93 07 J
LUXEL - “RTLO.4PP iND. 62 Qd'arterl'y" ISFSI ALARA fence north side, #94 0.4 P
B-10 : ‘ : 2004 AREOR
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APPENDIX C

QUALITY (,ONTROL SAMPLE ANALYSIS RESULTS

" QUALITY ASSURANCE AND CONTROL

Implementation of the’ Radrolog'cal Enwropmental Momtorlng Program (REMP) consrsts of a
number of discrete steps rnclud.ng :

Sample collec’uon,
Packaging, .

Shlpment and recelpt »
Measurements of radloat,trv.ty, '

Data evaluatron and

UUUUUU

Reporting.

!\

These program elements are performed accordlng to approved written procedures to assiire
the validity of REMF results. This section discusses the internal quality control measurements .
made by the analysis Iaboratory, Eberllne Services, and the results of their participation in the
Interlaboratory Comparison. Program lmplemented by the National Institute of Standards =

Testing (NIST). The Interlaboratery Companson Program and the analy is'laboratories Quality -

Assurance Programs provide lrwformatlon on the vahdrty (aoouracy and preC|sron) of the REMP
implementation steps listed above ‘

Because REMP measurement valldlty is lmportant for evaluatlng protectlon of the health and
safety of the public, RSNS has established an Environmental Quality Assurance Program
(EQAP) for radiological environmental measurements. The Environmental QA Program
implements the gurdance provided in Regutato_’y Ggrde 4.15, (NRC79a). -

lNTERLABORATORYCOMPARlSON PROGRAM -

Eberline Services partrcrpates in the Interlaboratory Comparlson Program (|CP) sponsored by
the DOE. The ICP is a radiological analysis quality control program implemented by NIST and
provided by vendor laboratories. - Eberline Services participates in an ICP provided by
Department of Energy (DOE) and Ervironmental Resources Associates (ERA). Participation
- inan |CP is a requirement of fhe Rancho Seco Quality Manual (RS02), section 1.4.3.2. 1t

* provides for an independent check of the proficiency of the laboratory. -1t also provides
information on the precision and accuracy of measurements of radioactive material in REMP
samples by Eberline Services. The extent of Eberline Services participation in this program
includes all of the environmental radloaotlwty determlnatlons that are related to the analyses
required by the Rt:MP manual o .

i
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A

INTERLABORATORY COMPARISON PROGRAM
(continued)

The Intercomparlson Program consists of sample media spiked with known quantities of
specific radioactive materials at levels normally found in environmental samples. Most
samples require long counting times to determine if any activity is present, and the results may
have large deviations from the mean. When the samples are distributed, there is an implied
precision requirement given in terms of the-analysis requested to be performed. After the labs
provide the results of their analyses, the DOE and ERA laboratories provides a statistical
summary of all the results by the’ participating laboratory\ Thls report includes the acceptance

control limits, the mean of all laboratories and the standard déviation of the results by all labs,
among other statlstlcs :

If the results of a determination by Eberline Services inthe ICP is outsrde the speuﬁed control
limits or do not pass the outliers test, Eberline Services must mvestlgate and, lf a problem is
identitied, take correctlve actlon to prevent problem recurrence

During 2004, l:berllne Servrces a'\alyzed 54 ICP sample analysrs related to the current REMP
program

The Eberlme Servnces ’neasurement results are pi esented in Table C 1 along with the -
-acceptable values for each test.

INTRALABORATORY QUALITY ASSURANCE PROGRAM

Eberline Services by contract also operate an Intralaboratory Comparison Program (Quality
-Assurance Program) to maintain an acceptable quality level on a routine basis.

As part of their Quality Assurance Program, the laboratory performs background counts, an
analysis of spiked samples, and duplicate sample counts for every ten Rancho Seco REMP
samples analyzed. These quality control procedures are performed for all analyses except
gamma spectrometry, for which weekly energy and efficiency checks are performed.
Personnel not directly involved with the analysis prepare the spiked and duplicate samples.
Spiked samples, as well as the radioactive sources used for the gamma spectrometer checks,
are traceable to the National Institute for Standards and Technology (NIST).

Rancho Seco Nuclear Station C-2 R - 2004 AREOR



RANCHO SECO AUDIT AND SURVEILLANCE RESULTS

The Rancho Seco Quality Program requ1res periodic audits of REMP activities, including

Eberline Services. ‘Contract Iaboratory performance is evaluated by the Rancho Seco QA
Department '

CONCLUSIONS DR

Sl T ,__’;__',’ T EERACI R

The Intralaboratory and Interlaboratory results prowded by Eberhne Servrces lndlcate that
Eberllne Services performance was acceptable '

,,,,,,,,,,

DIRECT RADIATION (Luxel) COMPARISON PROGRAM

The monltorrng badge vendor Landauer partlcrpates |n a comparlson program provrded by the -
Idaho National Environmental Laboratory (INEL). INEL did not conduct this comparison
program in 2004; therefore no results from that program are available for this report. Landauer
also maintains NVLAP certification with NIST. A review of Landauer's NVLAP certification
results indicates that Landauer has satisfactorily completed all of the required tests for the

types of enwronmental radiation monitored at RSNS and is certified through December 31,
2005.

This comparison program satisfies the requirement of the REMP manual section 6.0.

Ranono-:SAeéo‘Ntrclear Station ‘c3 2004 AREOR



. TABLE C-1
2004 INTERLABORATORY COMPARISON PROGRAM

Sample Type.

Aséay Type

Sample Date 'ERAResult | Eberline Result | Control Limits
(ERA RAD-56)
Water 4123/04 Sr-89 44.9 484 36.2-53.6
Water 4123/04 $r-90 11.6 10.5. 2.94-20.3
Water 4123104 Ba-133 63.2 57.8 52.3-74.1
Water 4123/04 Cs-134 75.8 78.7 67.1-84.5
Water 4123104 Cs-137 155 _ 164 142-168
Water 4123104 Co-60 96.4 98.0. 87.7-105
Water 42304 | Zn-65 | 102 109 84.4-120
Water 4123/04 Gross Alpha_| 16.6 23.6 [.94-253
Water 4123004 | GrossBeta 415 445 32.8-50.2" -
Water 423004 | Tiitum 24900 | 24100 20600-29200

Rancho Seco Nuclear Station | | C-4 2004 AREOR




TABLE C-1

2004 INTERLABORATOS\((”ggMPARISON PROGRAM

Sample Type - .Sample .As_say . DOE Result Eberline Control Limits
(DOE MAPEP-03-W11) Date Type Result
Water - 5604 ' | Cs-134 | 322.0 326.6 205.40-418.6
Water 5/6/04 | Cs-137 | 124.0 121.5 86.80-161.20
Water 56604 | Co60 |121.8  |i231° 85.26-158.34
Water 56/04 | Tritum | 379.0 390.7 265.30-492.70
Water  [5wi0a |Mnisd | 155057 | 15509~ 108.50-201.50."
Water. ‘5604 | znes' | s300c " |3a15 | 224.00-416.007

Rancho Seca Nuclear Station
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TABLE C-1

Rancho Seco Nuclear Station

2004 INTERLABORATO(IgsrggMPARISON PROGRAM
Sample Type Sample | Assay Type EML Result " Eberline Result Control
(QAP 59) Date : (reported) Limits
(Reported/
. - EML value)
Air Filter * 8/04 Co-60 35.4 + 0.85 35.5+0.33 (1.00) | 0.80-1.26
Air Filter* | 8/04- Cs-124 18.2+0.402° | 21.0+0.49 (1.15) - | 0.80-1.32
Air Fiter * 804 | Cs137  |264%086 . |27.54025(1.04) | 0.80-1.32
| Air Filter 8/04¢ -~ | GrossBetd? | 2854028 [273£0.035 (0.95) | 0.76-1.36
Soil 804 7 | Cs137 | 1323.0 46617 | 1112.0 £5.33 (0.84) | 0.80-1:25 -
Vegetation | 804" " Co'60 | 1447064 | 13.8: 137.(0.95) - | c:80-1.44
Vegetation | 8/04 - | Csuis7 | |58467372923'| 477.0+ 371 (0.81) .| 0.80-1:31
Water 804" |Co66  |163.2+59 . |152.1+1.13(0.93) | 0.80:1.20°
Water 804 Cs-137 | 51.95%27 49.4+ 0,67 (0.95) °~ | 0.80-1.22
Water 8/04 | GrossBeta | 117004 117. [ 1177.0 4 23.5 (1.01) | 0.61-1.43 -
Water 6/03 | Tritium’ 186.6 £33 | 252.0+£19.0(1.35) |0.78-2.45
6 2004 AREOR
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TABLE C-1

(cont.)

2004 lNTERLABORATORY COMPARISON PROGRAM

Sample Typé
(ERA RAD- 58)

Sample
Date

Assay Type

- ERA

Result

Eberline:

Result

Control Limits

. Water

4123104

'Sr:89

1200

T2tz -

| 11.3-28.7

. Water

| 4123104

Sr-00

RECE

13.0

4.94-223°

: Wéier

|'ar23104

Ba-133 -

321

31.4

{.23.4-40.8

| ar3/04

12230057

1293030

Water '

‘423104

‘Cs~137

Cs34 . |

1216 <
ez

)

176-210 i~

AN

‘ \Wét‘er

Water ;v

-4/23/04. -

co0

24,0 7

2540

| 153327

| Water

4123004, -

Zn-65

11430 T

. 15 6 . ;.‘J

| 1181687 1 oo

' 'Wafer"

4123004

Gross'Alpha

57,

T

326,

32,3817,

Watei'

.4/23/04. .

-Gross Beta

200 .

17.5

'11.3_-28.7 !

o Lap3ind

Tritium -~

| 5890

| 6060 -

| 4870-6910- - -

Water

"Rancho Seco Nuclear Station
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TABLE C-1
' (cont.)
2004 INTERLABORATORY COMPARISON PROGRAM

~ Sample Type Sample | Assay DOE Eberline Control‘Limit.s
(DOE MAPEP-04-MaW12) Date Type Result Result '
Water 11/19/04 | Cs-134 | 208 209.2 145.60-270.40
Water 11/19/04 | Cs-137_| 250 253.3 175.00-325.00
Water 11119/04 | Co60 | 163 | 171.3 114.10-211.90
Water 11/19/04 | Tritum | 82.9 | 84.55 58.10-107.90
‘Water 11/19/04 | Mn-54 | 267 281.6 186.90-347.10
Water | 11/19:04 | Zn65 | 208 209.2 145.60-270.40
~ |(DOE MAPEP-04-GW1z) | =~ _ | T
| Water [11119m04 | Gross 407|435 205615
| " -|Beta
{DOE MAPEP-04-Ma$12) - |
| soil- 111904 | Cs-134 [ 414 | 3383 290.08-538.72
L 11/19/04 | Cs-137 | 836+ | 6435 585.34-1088
11/19/04 | Co-60- | 518 | 4166 362.60-673.40__
| 11/19/04 | Mn-54 ° 485 | 386.4- 339:29-630.11
i 11/19/04 | Zn65 | 699 576.9 489.51-909.09
Rancho Seco Nuclear Station C-8
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TABLE C-1
(cont.)

© 2004 INTERLABORATORY COMPARISON PROGRA

., Sample Type
(DOE MAPEP-04-RdF12)

Samp‘lg.‘_
- Date

o
-

assay. |-

Type -

DOE .
Resuit

Eberline

Result

“Controf Limits

Air Filter -

111119004

'Cs-134"

29

350"

2.03-3.77

Air Filter

11/49/04"

‘Cs137

196 ¢

2070

1.40-2.60

~Airfilter -

11/i9/04

CoB0

235

235

1 ;61-2._99 -

11/19/04

13.03

2.10-3.90

Al Filter

Mn-54

327

Air Filter

11/19/04,

Zn-65""

411

484

2.80-5.20

Rancho Seco Nuclear Station'
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APPENDIX D

SAMPLE COLLECTION AND ANALYSIS METHODS

For each of the sample medla collected the method of collectlon is documented in Rancho
Seco Nuclear Station procedures. Detailed analysis. methods are documented in procedures

- controlled by the contract laboratory, Eberline Services. A brief description of these collection A
and analysis methods is included in this Appendix.

Sample Media

AIR

DIRECT
RADIATION

\C:ollec.'tio‘nlAna-l\vl'si's Method

An air sampler continuously moves air through a filter paper designed to
capture particulates by filter paper impaction.. The air samplers are -
equipped with an elapsed time meter and flow gauge, which are used to
calculate the volume of air that has passed through the filter paper.

The filter paper is exchanged weekly At least one day is allowed to
elapse between sample collection and counting to reduce the

. interference of naturally occurring radon and thorium daughters on the

sample analysis. The filter paper’is assayed for gross beta radioactivity
by placing the filter on a stainless steel planchet and counted with an
mternal gas flow proportlonal counter.

The individual partlculate filter papers are saved over a calendar quarter

and the composite coliection is assayed for gamma isotopic radloactlwty
by gamma spectroscopy

P

Monitoring badges \Luxels) are located within a ten (10) mile radius of
the site. THe badyes within a five (5) mile radius are considered
indicator badges. Two (2) badges are placed at each monitoring
location to assure adequate data recovery and to improve measurement
statistics. The badge field exposure cycle is approximately ninety (90)
days. Atthe end of the field exposure cycle, the badges are exchanged

~ and returned to the:contract laboratory for processing.

Rancho Seco Nuclear Station - DbA ‘ . -~ 2004 AREOR



Sample Media 9_o_llectionIA‘nalysis Method

SEDIMENT Samples of sediment are collected from the top three inches of the
sampled material. Sediment samples are obtained approximately two
feet from the shoreline. Each sample is assayed dlrectly for gamma
rsotoprc radroactrwty by gamma spectroscopy

GARDEN : ‘ o
PRODUCE  Samples of vegetables are collected semi-annually from a garden, -
which is maintsined ‘af the Station Site Boundary. Control location

~ samples are collected from a local commercial vendor. The vegetables

are assayed dlrectly for gamma rsotoprc radroactrvrty by gamma
spectroscopy

FISH - Fish are collected seri- annually from the Clay Creek system. The
. dissected (edible) portion of each sample is assayed directly for gamma
o rsotoprc radroactlvrty by gamma spectroscopy

jWATER 1 llter grab samples of water from locations in the quurd effluent pathway
" and qroundwater are collected as follows

e Surface water and Drlnkrng water are collected monthly
- Runoff water is collected biweekly .
Well water |s collected quarterly

At two locations, samples are obtarned to provide a monthly composite
- sample. All samples are assayed for tritium by liquid scintillation
w+..-. .. . counting and for gamma isotopic radinactivity by gamma spectroscopy.
7V . Drinking and Well Water samiples are analyzed for Gross Beta activity.

Rancho Seco'Nuclear Station ' D2 ; ‘ 2004 AREOR



APPENDIXE

ENVIRONMENTAL MONlTORtNG PROGRAM DESIGN

PROGRAM BASIS

The Sacramento Mumcrpal Utility Dlstrlct conducts a contmuous Radrologrcal Environmental
Monitoring Program. (REMP) at the Rancho Seco Nuclear Station to assess the impact of
Station. operation on the surrounding environment. The current Post—Operatlonal REMP:is a
continuation of a similar program initiated prior to and during operation of the Station.” Samples
of the surrounding environment are collected. on a routine basis and analyzed to determine the
amount of radratron and radioactive materials present in the exposure pathways.

Dunng 2004 the program was dlrected and executed by the Radiation Protection/ Chemlstry
Superintendent. Decommssnomng Chemistry/ Radiation Protection Techmcrans perform
sample collection. The Radiological Health Supervisor performs data review and Program
maintenance/ oversight. The Program is operated with primary accountability and cognizance
of the Manager, Plant Closure and Decommissioning. :

The Program is designed consistent with Title 10, Code cof Federal Regulations, Part 50,
Appendix | - Section IV, B.2, B.3 and C, and Appendrx A, "General Design Criteria for Nuclear
Power Plants," Cnterlon 84. ‘The program also complies with Title .10, Code of Federal -
Regulations, Part 20, "Standaids for Protection Against Radlatlon " Section 1302. These
federal requrrements are cited in the Rancho Seco Quahty Manual Appendlx A “andthe REMP
manual. REMP requirements are.implemented through the review, approval and routlne use of
several documents, namely the REMP Manual,, Offsite Dose Calculatlon Manual burvelllance
Procedures and Health Physics lmplementrno Procedures ‘

The programmatic e!ements of the REMP are based on regulatory requlrements and”
associated gurdehnes The objectlves of the Program are to:

1. Provide the technological basis and the instruction for monrtorlng the environs for
radioactivity sources. The radloactrve sources, which contnbute to detectable
radioactivity i in the local environs, are comprised of:

= naturally occurring background,

= releases during normal operations,
= world-wide weapons testing, and
= major global nuclear accidents -

Rancho Seco Nuclear Station . B - . - - 2004 AREOR



PROGRAM BASIS

(Continued) |
2. Provide the means to verify the effectiveness of the Rancho Seco Nuclear Station
Radiological Effluents Control Program
3. Meet the mlnlmum detectable llmlts for radrousotopes in envrronmental samples
4. Provide quantltatlve measurements in the gaseous (alrocme paruoulate) llqmd and

'dlrect radlatlon exposure pathways for radlonuclldes

5. :Provrde |nd|cat|ons of the largest potentlal radiation exposure for mdnwduals asa result
of radionuclides in the principal exposure pathways.

The Program is developed and conducted usmg recogmzed standards and practlces NRC79a,
NRC79b, NUREG?Q and NUREoSOa :

REMP CHANGES

The REMP manual was not revrsed durlng 2004 Aomlnlstratlvely controlled sampllng was
modified as follows

e Saolil, Ralnwater ar‘d Algae sampllng was dlscontlnued
. Garden samples from the local Vmeyards were discontinued.

. The back—up Control alr sample locaﬁon at the Rancho Seco Lake Well Pnclosure wae ¢
dlscontmued ‘ .

2 Luxel badge locations w were dlscontlnued
3 of the 5 sediment sample locations } were discontinied
7 well water sample locations were discontinued

These modifications were made as partof the REMP orogra‘m do'whsrzung of the
Decommlssmnlng Pl’OjeCt and were revrewed by Plant Management prior to |mplementat|on

EXPOSURE PATHWAYS

The fun_damental parameters, which have been defined prior to monitoring the environs, are:

1. Identification of the effluent release ‘p_a.tnways '
2. Identification of the human exposure pathways
3. Identification of the land use parameters by the population within a two-mile

radius of the plant site.

Each of these three parameters is discussed below.
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EXPOSURE PATHWAYS
Effluent Release Pathways

There are two pnncrpal pathway which may result in human exposure to radiation and
radloactlve material onqmatmg frc'n Station operation: :

1. Liquid efﬂuents ahd'
2. Direct 'radi‘ation from these efﬂuents 'and'onsite‘s'ources.' |

Liquid Effluents

~ In the liquid exposure pathway, humans can mgest radroactlve matenals in surface waters '

directly or nndlrectly through the consumption of aquatic foods such as fish and shellfish,

. Humans can consume vegetation, which is irrigated with Clay Creek water, which may contaln
radioactive material. Another exposure pathway from liquid effluents results from the
consumption of animal products such as meat and milk from animals, whrch have fed upon
irrigated vegetation and/ or consumed Clay Creek water :

Direct Radiation

" In the direct radlatron pathway, pofentlal radnatmn exoosure may occur from radloactrve
material 'storage areas, which are contained within the site boundary People can potentlally .
be exposed to direct radlat'on from ground deposmon of par;rculates deposrted on the gromd
from liquid effluents. With the off-loading of soent fuel to the ISFSI the ISFSI has become part

_of the direct radiation pathway : C e - : S
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LAND USE CENSUS

On a biennial basis, a.land use census'is conducted within a two-mile radius to identify any
changes in the human exposure pathways. The Land Use Census is used to determine the
changes needed for REMP monitoring activities. "The results of the Iand use census conducted
during 2003/ 2004 are presented in Appendix A of this Report. The next scheduled land use
census will be conducted in 2005/ 2006 and reported in the 2006 AREOR. From data obtained
from the Land Use Census, exposure pathways are analyzed through a systematrc process,
which identifies a sample medium, or organism that is found to potentially contribute to an
individual's radiation exposure. Usage and bioaccumulation factors (NRC77) are then
specified which represent the magnitude of radioactive material transfer through the food chain
to a receptor. The analysis of the effluent and exposure -pathways enables monitoring sites'to
be identified as "indicator” (for sites at which the potential effects of Station effluents would be
readily detected) or "control" (for those sites whichi‘are not expected to be influenced by Station .
operation). “The analysis results of samples ob*alned at indicator and control sites are routinely
compared to ldentlfy potentlal exposures above bapkground Ievels

MONITORING LOCATION SELECTION T

The REMP maintains the monitoring sites required by the REMP manual, Table 6. This
program is supplemented with additional samples to compensate for changes inthe =~ -  ~
radiological environment surroundlng Rancho Seco. The California Department of Health
Services also selected some of the momtonng sites as part of their monltorlng programs
“Indicator sités are placed in areas, which would be most sensitive to the effects of Station B
effluents ‘such as downwind, or oownstream areas near the Station. If radioactive material is
detectéd above’ background at any of these lndrcator sites, observed potentlal exposure and
- dose to humans can be estimated to verify the effectiveness of the Offsite Dose Calculation
. Manual in predicting potential exposures or doses. It is important to note that the detection of
radioactive material in indicator samples does not necessarily mean that its presence can be
attributed to Rancho Seco operations. Moreover, especially with liquid effluent pathway
samples, the detection of radioactive material is difficult to interpret since it is unknown when
the material was deposited. In many-instances, the observed radioactive material could
correctly be ascribed to historical (pre-2004) depositions.

Control locations provide data that should not be influenced by the operation of Rancho Seco.
These locations are selected based upon distance from the Station in the upwind or upstream

. direction of the effluent release pathways. ‘Samples obtained from control focations should,
upon analysis, reveal information about the presence and distribution of naturally occurring and
man-made radioactive materials. Data from these’locations are used to aid inthe
discrimination between the effects of Rancho Seco releases and other natural phenomena or
accidental releases, which may result in human exposure.
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MONITORING LOCATION SELECTION
(continued)

Liquid radioactive effluents are dischargea in hatches from two onsite Retention Basins into
"No Narne" Creek located southwest of the Station. Dilution water, obtained from the Folsom
South Canal, is discharged into "No Name" Creek to give reasonable assurance of compliance
with the 10CFR50, Appendix | dose guidelines. "No Name" Creek flows southerly into the Clay

Creek. Without this dilution water flow, the Clay Creek would be in a dry state for- most of the
year

Beyond the Site Boundary at a pomt north of Highway 104, the Clay Creek emptles into the
Hadselville Creek. Hadselville-Creek then empties into the Laguna Creek at a peint west of
North Clay Station Road near the Folsom South Canal. Finally, Laguna Creek flows into the
Cosumnes River at a point located approximately 20 straight-line miles west of Rancho Seco.
Since this stream system is the only routine release pathway for liquid radioactive and non-

radioactive effluents from the Station, the liquid exposure pathway indicator sites are located
along these creeks and nearby land

The direct radlahon pathway is monltored pnnorpally through a network of monltr ring badges at .
sites distributed in sectors centered on the Station.- The'badges are located primarily at the
site, residential, and recreational areas around.the Rancio Seco location. This design
provides the capability to easily detect Station-induced direct radiation oontnbutlons to the
observed terrestrral and ccsrmc dlrec,t raonatron oaokground

Some badges have been 3l te(. in speual locations to record dlrecr rad|atlcn resul’nng from

known depositions of radioactive raaterial and to provrde 10 CFR Part 72 llcense req ured data
for the Interim Spent Fuel Storage Installation {ISFSI). ’

Appendix B contains a detar'ed deecnptlo.r and |l.ustrat|on o ihe RE.\/IP sample and monltonng
locations. . T . ,
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SAMPLE MEDIA

Samples are collected from predetermined mon:tor ng cites at a soec ified freguency.: The

sample media chosen is a function of the type of mon’ tonng desired and ceincides with one of
the followmg exposure pathw ays: TR

0 Atmosphenc

o] Direct radiation

o - .Terrestrial -

o . .Agualiclife . - oo o0 e
o  Water: :

Atmospheric monitoring is accomplished by filtering a volume of air‘using a meehénibal air
pump to collect particulates with a particulate filter paper: Three air sampler locations are used

~ to collect weekly air samples. One location (Meteorological Tower) is a control Iocatlon and the
- remaining two locatlons are’ md|cator Iocatlms on the plantsne

A"

Direct radiatlon monltormg is achleved by plaf‘mc momtonng badges at aboveqround sntes
The monitoring badges respond to, and record the amount of, gamma radiation exposure.. The
source of this ‘gamma radiation expdsure is varied and includes potential Station.effluents,
naturally occurring terrestrial, ahd cosrogchic: radionuclides.- The monltorlng badges are also
influenced by seasonal and global (fallout) radlatlon sources.

]

There are 33 sites, Wthh are'monitored withiin a 10 mlle radius of the Station. The momtonng
badges are placed at the Station Industrial Area Boundary, near the property boundary,

locations of interest such as nearby residences, and at control locations located beyond ﬁve
miles of the Station.

Terrestrial monitoring is accomplished by obtaining samples of sediment and garden
vegetation to measure the quantity of radioactive material deposited from liquid effluents.
There are two mud and silt (sediment) and 2 garden vegetation locations.

Aquatic monitoring includes the sampling of fish. There are four fish sample locations. -
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SAMPLE MEDIA
(continued)

Water monitoring includes samples of surface runoff, drinking, and well sources from
locations in the liquid effluent pathway and from area wells. The six surface water sampling
locations monitor site supply water (Folsom South Canal) runoff water,and water discharged

from the Station. Drinking water is sampled rrom two qrounowater weils and three drinking
“water taps.

SAMPLE ANALYSIS & DATA HANDLING

The laboratory, which provides radio-analytical sérvices for the Program, is Eberline Services
located in Richmond, California. Sample analysis results submitted by Eberline Services are

reviewed for accuracy and completeness and then entered into a computenzed database for
evaluation.

Data comparisons are made between individual control and indicator sample sntes to |solate
potential Station mﬂuences on the measurement results N

The summarized results of the 2004 Radlologlcal Environmental Monntonng Program are
presented in Table 2.

Individual (raw data) results are presented in Appendix F, Tables F-1 through F-9.

REGULATORY REPORTING LEVELS

Sample analysis data is reviewed and evaluated by the Radlologlcal Health Superwsor as the

results are received. All sample analysis results are reVlewed for cerrect’ sensﬂmty and:
anomalies.

The activity concentration values listed in Table E-1 are the envrronmental Fuel Cycle Dose
quantities that, if exceeded, requlre a Special Report to be submitted.to the USNRC.-In
accordance with the REMP Manual {Sectiori 5, Fuel Cycle Dose); the’ Special Report must

. -include an evaluation of any release conditions,’ enwronmental factOrs or other aspects which
caused the reportlng limits tc be exceeded :

Rancho Seco Nuclear Station . ET ) - 2004 AREOR



REGULATORY REPORTING LEVELS
(continued)

in addition to the Fuel Cycle Dose reportlng requwements a Specral Report is requrred tobe
submitted to the USNRC when more than oné.of the radionuciides in Table E-1 are detected in
the sampling medium and the summed ratlo of detected activity concentration to the respective
Reporting Level concentration is greater than, or equal to, unity (1). When radionuclides other
than those listed in Table E-1 are detected which are a result of Station effluents, a Special

Report is required to be submitted if the potential annual dose commitment exceeds the 10
CFR 50, Appendix | guidelines.

No reports of the types described above were required to be submitted during 2004.

SENSITIVITY O'F‘THI.E’»REMP MEASUREMENT PROCESS

All Program measurements must be performed at a sensitivity, which meets USNRC
requirements. T his sensitivity is determined “before the fact" (a priori) for each’ radlonucllde of
interest and sampte analysrs type. Typical controltable sensitivity parameters include:

= Sample volume or mass
= Sampling effic |ency
= Time from sample collection to me‘asurement

= Instrument detectlon efflcrency for the nuclides (energles) of mterest

= Background radraton leve's ey En L e

= - Chemrcal recovery factors
By adJustlng and controlllng each of these parameters to rnax-mlze measurement process
efficiency, a maximum sensitivity level (activity concentratron) can be specrﬁed for.each nuclide
" of interest and anatysrs type while marntalnlng an economic measurement process. The
maximum sensitivities in the REMP are specified by the USNRC in the REMP Manual
approved for Rancho Seco These sensitivities are referred to as "LLD's", an acronym. for
"Lower Limit of Detection’ LLD's are specified on-an "a priori" basis and apply to routine
measurement process capablhtles when no other mterfenng radioactivity is present. The word
"routine" is emphasized since occasional circumstances, such as limited sample mass,

elevated levels of background radiation and interfering nuclides can contribute to sensitivity
degradation. :

Such occurrences are normally noted and reported during the conduct of REMP activities.
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SENSITIVITY OF THE REMP MEASUREMENT PROCESS
(continued)

Meeting the LLD requirements is a quality control function shared by both REMP and the
analytical laboratory personnel. Once the laboratory establishes values for the controlfable
parameters for each analysis type, sample chain of custody controls ensure that these
parameteérs are upheld: If all parameters are upheld, then compliance with the LLD

requirements has been demonstrated. The specific LLD values for Program measurements
are included in Table E-2. :

Since most of the samples analyzed result in the detectlon decision "activity not identifi ed", a
Minimum Detectable Activity (MDA) concentration value is calculated and reported. This value’
can be thought of as the LLD-at-the-time- of-count.ng since it is'calculated'using an equation, -
which is similar to the one, used to establish LLD parameters. The biggest difference is ‘hat
actual (not "a prior’") parameters are used; including interference from natural radidactive -
material in the sample. It is important to note that MDA's are reported only for those
measurements where the "activity not identified" decision has already been made

MDA values are used primarily to |dent|f y changes in ‘the measurement process and to convey

more information about the measurement itself. Without the use of the MDA concept, most

Program measurements would be reported simply as "<LLD"." With MDA used; Program o
measurements are reported as "< xxx " where "xxx"is the calculated MDA concentration. -
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TABLE E-1

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL

: SAMPLES
Water [~ Airborné™> ¢ | ‘Fish* || ¢ Food
. (pCilL) Particulate or | (pCilkg, wet) | . -Products
Analysis Gases (pCi/m’) : (PCilkg, wet)
‘H-3 20000 ol |
Mn-54- 24000 .- . 130000
Co-80. | . 300 L 10000
Zn-65 T 300 20000
Cs-“34 | . ..30 on 10 | . 1000 1000
Cs 137 =10 SRS AR Ao JA 2000 - 2000 -~
Grose Beta | . 40 b o ':.“ : ...;-; 2 CV;;'..;; )ﬂ,— r. . . 5 . i
Notes: a

For drinking water samples, this is a 40 CFR Part 141 value

Gross Beta activity in water of ten times the yearly mean of the control samples is
indicated as the level that gamma isotopic analysis should be performed on the
individual sample (NRC79a). Gamma isotopic analysis on each water sample is
required by the REMP and therefore this requirement does not apply.

Gross Beta activity is air .of ten times the yearly mean of the control samples is

indicated as the level that gamma isotopic analysis should be performed on the
individual sample. The value indicated is Site specific.
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TABLE E-2

MAXIMUM (REQUIRED) LLD VALUES FOR ENVIRONMENTAL SAMPLES®®

(NRC79A)
Airborne Fish Food Sediment
Analysis Water Particulate (pCilkg, Products - (pCi!kg, dry)
(d) (pCilL) or Gases - wet) (pCi/kg, dry) -
(pCiim®)
. b
Gross Beta 4 0.01
H-3 2000
(1000, %)
Mn-54 15 130
Co-60 15 130 150°
- Zn-65 30 . 260
D.
Cs-134 |- 15(10) 0.01¢ 130 60 150
b
Cs-137 | 18(10) 0.01¢ 130 60 150
Notes: : _ , :
(@) . Analysis requirements are those recommended in the BTP [NRC79A] and
RETS [NUREG79].
- - (b) LLD for water samples utilized for human consumphon only [NUREG79].
(c) Other peaks, which are measurable and identifi able together with the nuchdes
in Table E-2, shall be identified and reported.
(d)  Composite analysis LLD is Shown; individual sample LLD is 0.05 pCi/m° (Site-
specific value).
(e) LLD for Mud and Silt Co 60 is not reqwred by RETS [NUREG79]. This value is

consistent with the RETS required value for Cs-134 and Cs-137.
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APPENDIX F
2004 SAMPLE ANALYSIS RAW DATA TABLES

SNt Iy : _i‘:".,:.'}:g‘.

A

Rancho Seco Nuclear Station B e " 2004 AREOR



4 TABLE F-1
2004 WEEKLY AIR SAMPLE SUMMARY

Gross Beta Activity in Air Particulates
' (pCi/m®)

1/6/2004] 0,001

1/13/2004 ~0.031;. . 0.001  0.031} '-0.002 . 0.032- 0.002
1/20/2004 .0.047 0.002{  -0.051| " 0.002 0.051 0.002
1/25/2004 _-0.025 0.001 +0.024} -0.001]  -0.026 0.001
1/27/2004 - 0.035 0.002 0.037{ - 0.002 0.038{ 0.002
2/4/2004 - 0.013 0.001y . 0.014{ . 0.001 0.014 0.001
2/10/2004 . 0.016 0.001 -'0.014]. " 0.001 '0.016{ .0.001
2/17/2004 0.026 0.001 0.028 0,001 ©0.029{°  0.001
2/24/2004|- - 0.012 0.001f ~ 0.011 0.001} .~ -0.011" 0.001
3122004 . 0.008 0.001 -0.009 0.001] - -0.003 0.001
.. 3/9/2004 0.016/ . 0.001 0.020 0.001 " 0.017{  0.001
3/16/2004} = ' 0.025 0.001} .0.027| -- 0.001 - 0.027 0,001
3/23/2004 ©0.022f " 0.001 0.024] 0.001 0.023 0.001]
3/30/2004 " 0.012 0.001] ~ 0.013{- 0.001] .  '0.012] 0.001
~ 4/6/2004 0.014} - 0.001] - 0.013} - -0.001]  0.014 0.001
4/13/2004| - - 0.018] -0.001] --0.015]- --0.001 - 0.019 0.002
412072004 0.009 - 0.001})  -0.010j - *0.001 - :0.010{ 0.001
_4/27/2004) - 0.018 0.001] - 0.017{-°-0.001| - -.0.01S 0.001
“5/4/2004 0.023] - 0.001 0.020{-"'0.001| .-.0.021 0.001
5/11/2004 - 0.010{ - -0.001] = -0.011{-‘° 0.001] - '0.010 0.001
5/18/2004 - 0.012] -~ 0.001 ‘. 0.012{:--0.001| - 0.013 0.001
5/25/2004 0.012} © -0.001 - 0.013]-+- 0.001] - 0.012 0.001
6/1/2004 0.015| = 0.001] - 0.013] " 0001 - 0.014 0.001{
6/8/2004] -~ 0.015] = 0.001] - 0.014] -.0.001 0.014 0.001
6/15/2004 0.017 0.001] ~ - 0.012]° 0.001 0.013] ~ 0.001
6/22/2004 - 0.017 0.001} - - - 0.015] .- 0.001 - 0.017 0.002
6/29/2004 0.016 0.001| -~ .0.015{-~ 0.001| - 0.014 0.001}-
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‘ TABLE F-1
2004 WEEKLY AIR SAMPLE SUMMARY
(contmued)

' Grosg Beta Act:vnty m Air Partlcu)ates _

£l ASd

7/€/2004] : ,. :
7113/2004 0 012} . - 0.001 -.0.011) - 0.001 . 0.011 ©0.001
7/19/2004 0.014| . 0.001{ = 0.012{ -0.001 0.014 0.001
712712004 - 0.013{ .. .0.001 - 0.013 0.001F . -0.013 0.001
8/3/2004 0.011} . -0.001 . .0.012 0.001 . 0.012 0.001
8/10/2004} +0.015] --:0.001 -0,0147 - '0.002{  0.013 0.001
8/17/2004] “0.019} 0.001] - 0.018] /0.001 - 0.019 0.001
- 8/24/2004 0.014{ ..~ 0.001}{ .. -0.013 0.001 :-0.021 0.002
"8/31/2004 . 0.0151 - -.-0.002 -+ 0.013}] - 0.001 - - 0.022 0.002
9712004 * . 0.023] .~ 0.001}] " - 0.022] . -0.001| 0.022 D0.001
9/14/2004 « 0,024} .-.0.001] 0,020 0.001 - 0.045 0.004
9/21/2004| . 0.013 0.001] .. 0.012{ - 0.001 0.012 0.002
©9/2812004| .- . 0.024);. 0.001} . -0.048{ .  0.002 0.058 0.003
10/5/2004} .. 0.028} ;:..0.001] -:.. 0.052 -0.0031 . - 0.057 0.003
- 10/11/2004} .- - 0.045|. -~0.003} . -;.0.041{:-. 0.003 -0.045 0.003
10/19/2004| ;. .0.063|---0.003| ., +0.057| :0.003[ - 0.061;. 0.002
10/26/2004 - .0.015{~-~0.001| - - 0.015} : 0.001 -0.018] 0.001
L 1112/2004 -1:0.043].7.:0.002{ .-~ 0.038]. - 0.002] - 0043 0.002
11/9/2004f - 0.067(.:-0.002] . 0.029{ .. 0.002}{ . .0.032{ 0.001
Tl - 1171672004 - 0.068] ; -0.003} . . 0.029] = .0.006 0.064 0.003
1112312004 - 0.084( - 0.002] - - 0.035] .  0.002 0.202 0.007
14/30/2004 - 0.038] -0.002} -, 0.035]- . 0.002 0.040 0.002
12/6/2004 .- 0.044| - 0.002 - 0,046} . - 0.002 0.045] ~ 0.002
12/14/2004] - 0.023} - 0.001} .. -0.022}.. 0.001| 0.024 0.001
12/21/2004| -~ 0.036} ..0.002} ":-.. '0.031] . 0.001} . 0.037 0.002
12/28/2004]| =~ 0.043] ~ 0.002 0.041 0.002 0.075{. 0.003
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Table F-2

2004 Luxel Summary (Direct Radiation)

Quarterly
(mRem)
SCationyE S DeecTintic i ; 2 004 7atiD)
1 RTLO.3RO |Site fence north of spray ponds. | 16 19 20 20
2 RTL0.3CO |NE corner of parking lot . . | 17 21 19 21
3 . |[RTLO.3NO |Site fence west near south of rail spur | 22 30- 25 24
4 RTLO.3LO  "|Site fence south of canal pumps .~ - | 16 - 18 19 20
5 |RTL0.3HO |[Site south of Admin.Bidg. . I 16 21 19 20
6 RTLO.4FO |NE corner of PV-1 l 18 © 22 18 19
7 RTL0.5CQO |RS entrance sign I " 17 23 1 19 19
11 RTLO.6KO {Tokay subsfation { A7 17 17 19
16 RTL2.7MO |Tippling's residence | 18 15 15 17
17 RTL8.2KO |Elliott Cemetery C 25 - 22 21 22
18 RTL7.8CO |Sam Jaber residence C 15 19 17 17
19 RTL1.:8FO |RS Lake Maint. Bidg. l 18 16 14 16
. 20 RTL1.5MO |Clay/ Kirkwood streets 1 22 21 19 | Missing
26 RTL3.9KO |Borden Road I 14 20 16 - 16
30 | |RTL7.4MQO ({Herald Fire Staticn .~ o C .16 21 21 19
31 RTL3.7NO |Folsom South Cana!l back entrance | 18 22 21 19
33 RTL3.8MQ |Folsom South Canal/ {iwy 104 ] 20 22 19 20
35 RTL1.9NO {Hadselville/ Clay Creeks . ) | 15 |, 23 | 21 21
43 - |RTL1.7FO |RS.LakeWeiltnel.. - o...= > ! A7 15 18 17
46 RTL1.4DO |Hwy-104 mile marker 13.15.- - | 20 | 21 19 20
55 RTL8.0PO |Dillard School ' C. | 16 | 18" 20 18
63 RTL0.8DO. [Marciel Ranch = | 14117 | 18 17
65 RTL0O.6MQO |Site Boundary'Garden. - i 15 | 17 -] 16 17
66  |[RTLO.ANO |[Soil depressionarea ~ I 26 |- 35 |. 35 27
67 RTLO.4NO1 [Dredge pile o | 18° | 21 | 20 - 20
68 RTLO.3PO |Site fence west by ISOB I 19 20 - 21 23
88 RTLO.3NP  |ISFSI south fence { 29 1] 23 - 23 23
89 RTLO.4ANP  {ISFSI south fence 1 21 ] - 22 21 20
90 RTLO.SNP  |ISFSIwest fence I 20 25 25 22
91 RTL0.3QP |Site fence NW corner I 18 20 19° 21
92 RTLO,7QP |Railroad spur | 16 18 20 19
93 RTLO.7JP Clay Rd east south of site i 17 18 - 19 19
04 RTLO.4PP  |ISFSI fence north | 20 25 - 23 23
"I = Indicator Location / C = Control Location
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Table F-3

- 2004 Garden Vegetables -

- Seml-annual o .
- (pCikg,wet) - .

TR
=

TRLV0.6MO

5 B T pREeT
Cxo

e G S Sh
1 3/16/2004|<7.2 |<8.0 :|<19 {<82 |<6.9 |Cabbage

RLV18.0KO | . 3/16/2004|<2.7 |<3.1 |<7.5  |<3.4 |<23 Cabbage

RLV18.0KO |  .9/29/2004<3.69 [<4.80 }<11.1 |<4.57 |<3.20 - |Vegatables
RLV0.6MO o 9129/20041<6.26 |<6.50 [<15.4 |<7.40 <6.46 “|Tomato
RLV0O.GMO | = 9/29/2004|<8.51 |<9.22 |<20.2 |<9.96 |<8.23 {Cucumber-:
“Table F4 -
2004 SEDIMENT
- . ‘Quarterly

- (pCilkg). -
| - ARG g o
RMS0.6MOQ: 1127/12004|<4.6 " |141. |<12.; |<5:8 143 . .|6.0
RMS0.6MO -+ 1 1127/2004|<8.b" 71315 1<21. |<9.7. 217 - |11,

3 RMS0.3MO.."| . 1/28/2004}<5.3 ~183.6 " {<14. . |<B6.37 .|77.2 6.5
- |IRMS0.3MO 4/26/20041<4.5 ~ "|46.0. .. (<14’ <6.2: 58.5 5.3
v 7 |RMS0.6MOQ | - "4/26/2004|<5.2 © |57.4 i<14.: [<6.7 - {125 7.5
© {RMS0.6MO - 4/26/20041<5.7 " {114  |<i5". [<6.9 268 10
RMS0.6MO - 7/2812004(<8.17 "}128 - 1<20.2 1<10.2 121 7.5
1RMS0.3MO . 7/28/2004i<6.16 [25.6 ~{<14.3 |<B8.83 162.2 7.6
RMS0.6MOQ | - 7/28/2004|<4.48 [162  {<12.4 |<5.78 {146 6.1
RMS0.3MC - | . 10/21/2004|<8.56  121.7 <19.4 [<9.87 ' 113 - 6.1

1RMS0.6MOQ 10/21/2004(<10.7 |18.9 . "|<26.6 {<13.2 125 {11
RMS0.6MO 10/21/20041<6.02 {27.8 <18.2 |<8.03 109 - 7.3
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TABLE F-5

2004 FISH
. Semi-Annual
~ (pCilkg, wet)

i Gros o i

RESO.OMOTY iR <1£0. f‘7<76 B
RFS0.6MO(1) T2AI2004|<128 <137 <321 [<167 [512 10
RFSO.6MO(1)Recount'| _ 12/1/2004[<14.1_[<15.0 |<35.8 [<15.7 [40.4_ 11
* Lab Initiated -
Note: (1) Predator Soecnes
TABLEF-6
© 2004 WELL WATER - -
‘Quarterly
(pCilly) .
S T00d e T |<4.45 |<5.G3 | . <43
RWWO3ED | 2A7/2004|436 — —|<i74 |<6.90 <103 | [<107 |<9 51
RWWO.BED | E/17/2004]2.81 |<160 |<7.6 . |<7.9 |<i6 . |<64  |<7.5
RWWO.8D0 | 5/17/2004|3.2 ~ - |<160 ~ |<6.8 . |<84 |<i5- |<85 |<7.0
RWWO.8D0. | 8/17/2004|<0.01 .~ |<187 _ |<7.66. |<7.50 |<17.9 |<823 |<7.81
RWWO.3EQ | 8/17/2004{<1.80 - |<186 . |<4.13 |<4.76 |<0.86 |<5.28 |<a.17
RWWO.3EQ | 11/16/2004|435 - |<254 ~ |<7.01 |<7.87 |<i51 |<6.46 |<7.56
RWWO.8DO | 11/16/2004|2.65 <253 . |<4.17 - <461 |<€.33 |<5.41 |<5.83

- No Data Reported (> 10 habc lives'since Plant shut-down)
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- TABLE F-7

2004 RUNOFF WATER

o ""Biv's)eek|y

RRWO0.6MO | . 1/6/2004 ) | <8. . .
RRWO0.6MO | 1/20/2004 <180 | <12 <12 <28 1 <15 <12
RRWO0.6MQ 21412004 | <180 <7.2 <7.8 <18. | <83 <7.3
RRWOQ.6MQ |  2/17/2004 <160 <v. <65 <16 | <81 <7.3
RRWO0.6MO 212412004 <160 <6.1 <74 <14 | <75 <8.5
RRWO0.6MO 3/10/2004 <180 <3.8 <46 | <B4 <49 <3.8
RRWO0.6MO 312312004 <170 <9.3 <10 <19 <12 <9.6
RRW0.6MOQ 41612004 <160 <694 | <833} <17.2 | <8.24 | -<7.18
RRWO0.6MO 416/2004 - | <160 -|:<4.54 | <4.22 § <10.9 | <5.53 <4.24
RRWO0.6MO. | 4/20/2004 <150 | <6.30 | <6.71 | <12.7 | <B.10 | <6.33
RRW0.6MO 51412004 -} <170 | -<B.5 <6.9 <16 <74 <6.4
RRWO0.6MO- 5/18/2004 <160 <4.3 <4.8 <8.9 <49 <41
RRWO0.6MO 6/1/2004 |,.<1€60.;] <8B.3 <7.2 <13 <7.9 <6.2
RRWO0.6MO 6/15/2004 <180.;| <4.0 <47 <84 |- <5.3 <4.2
RRWO0.6MO 6/29/2004 <210 | <9.3 <9.3 <20 <12 . <10
" RRWO0.6MQQ | 7/13/2004-.-.| . <170 '] <8.99-1410,2 { <19.8 | <10.3 | <B.67
"RRW0.6MO | 7/13/2004 .-| -<166 | <B.67.| <10.7-| <21.1.| <10.3 | <9.77
"RRW0.6MO '} /7/27/2004."|' <164 | <6.81 | <7.03 | <149 | <B.11 | <6.79
RRWO0.6MO. | 8/10/2004 ".1: <3717 <7.72 |:<7.79 | <166 | <B8.56 | <6.94
RRW0.6MO- 8/24/2004 .1 <188 | <430 | <4.81 | <9.39 | <5.75 <4.20
RRWOQ.6MO | . 9/7/2004° |. <184 | <6.48 | <10.8 | <206 | <7.88 .| <7.59
‘RRWOQ.6MQO §-:8/21/2004 <292 | <9.00-1.<9.58 { <181} <10.5"| <8.48
"RRW0.6MO 10/5/2004 -.|. <204. | <467 | <4.80 | <10.6 | <5.32 | <4.56
RRWO.EMCQ| 10/5/2004 ) <204.-| <7.80 | <7.04' ) <17.56 | <016 | <7.40
RRWO.6MO |- 10/21/2004, | ».<168." | <7.60 | <7.79"] <162 | <8.46.| <7.11
RRWO0.6MO 111212004 <158 <430 | <4.82 | <10.0 | <5.47 <4,06
RRW0.6MO 11/15/2004 | <255 <7.25 | <765 | <17.0 | <B.64 <7.78
RRWO0.6MO 11/30/2004 <249 <7.26.| <7.60 { <18.0 {-.<B8¥49-| <7.39
RRWO0.6MO | 12/14/2004 <258 <9.173} <7.59| <21.4 <10.0 <8.60 .
RRWQ.6MO 12/28/2004 <253 .| <9.02 | <9.27 | <21.6 | <10.6 <8.26
RRWO0.6MOQ | 12/28/2004 <247 <8.03 | <7.50 | <20.2 | <9.01 <8.14
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. TABLEF-8
2004 SURFACE WATER

Monihly Grab/ Montﬁly Ccmpbsite
: i i./L)_ :

- IRSW0.3MO - - 1/27/20041<180 2 3 o .
"IRSW3.7NO 1427/20041<160  {<6.7.  [<7.0- (<16 '{<8.1 <7.0
IRSWO0.7NO 1/28/2004{<160- <7.2 -|<8.0 . |<17 <7.9 . <71

RSW1.8NO 0 1/28120041<160. :|<4.5 |<4.7. 1<9.1 - |<54 . |<4.3
RSW1.8NQQ 1/28/20041<160 .= |<12 = |<12 - |<28 <15 - . <13
RSW1.3FO © 1/28/2004|<160 . |<6.7 I<7.0.. <15 <7.1 ' .|<B.2

IRSW1.8NO- 2/24[20041<160 = [|<BO -i<3.3 <17 <80 - <8.0.

RSWO0.7NO. 2/24/2004|<160 <6.6 <7.0 <16 <7.7 ' 1<6.8
REW0.3MO . 2/24/20041<160 . |<8.3 - [<8.3 . |<18 <9.4 - <7.9
RSW1.3FO- - { ~ 2/24/2004{<160 . |<4.3: [<4.7. <87 <5.2 .. (<41
RSW3.7NO |- 2/24/2004}<160 - |<10 . <10 . J<20 |<1i--. :{<9,5
RSWO.7NO - | . = 3/30/2004i<170 - |<7.7 - |<7.9 -{<17 <83: [<6.9
RSW3,7NO 3/30/2004|<160 . - |<7.5 . |<8.0 (<15 <8.0- |<7.0
RSW1.3FO ~ - .3/30/2004|<160 © <12 ., [<7.8. (<18 <8.2 - " {<B.7
JRSWO0.3MO. - 3/30/2004{<160. . {<9.2. -|<9.1. [<19. <98 {<8,5
~IRSW1.8NO |.. 3/30/20041<163 . [<9.9: [<10 . |<19 <11, <9.1
RSW1.8NO. . 4128/2004|<1707; |<44  {<4.9 . |<8.4 <53 .{<43
- IRSW1.8MOQ | - 4/28120041<170 .- [<6.8 = {<7.1 <16 <7.8 <8.9.
RSW0.7NO | 4/28/20041<170 . 1<4:4 :..1<4,2 <9.9 <5.6. <4.2
RSW1.3FO T 4/28/2C04{<170 - <41 - |<46 - |<8.8 [<5.2- <4.3
RSW0.3MO 4/2Q/2004]<i70 . <66 |<7.6  |<15 <12+, 167
RSW3.7NO | 4/29/2004|<170 <6.6. <77 - |<14 . [<B6.9 <6.7
RSW1.3FO 5/26/20041<150 <7.3- |<8.3 .|<16 -{<9.2 - .{<16.2
RSW1.8NO 5/26/12004|<160 - |<6.6: <7.9 _|<15 <8.8 - |<7.1-
RSWO0.7NO © 5/26/2004}<18C .- |<3.5 <3.6: :<7.8: [<4.9 <3.6
RSW3.7NO - B/26/2004]<160 ~ {<b 4  {<6.5. (<14 <6.5 <6.0
RSW0.3MO - +5{26/2004]<160 . (<5.8 <6.5 <13 <7.1 <5.6
RSWO0.7NO . B/29/2004(<210 <6.3 ... {<7.6. (<14 <7.9 <6.0
RSW0.2MO - 6/259/2004{<200. "~ |<6.8 [k8.0° "|«16 <9.3 <7.0
RSW1.3FO 6/29/2004(<200." |<6.3 |<6.6 <13 <7.3 <6.5
RSW1.8NO - 6/28/2004|<200 <37 <40 |<74 <4.6 <3.8
RSW3.7NO . 6/29/20041<210 <8.4 <8.0 <17 «9.2 <8.8
Rancho Seco Nuclear Station o F-8 2004 AREOR



TABLE F-8
"~ (continued)

2004 SURFACE WATER
Monthly Grab/.Monthly Composite

RSW1.8NO 7127/12004|<169  |<8.33. |<U.67 -|{<17.4 |<11.0. }<8.40
RSWO0.7NO 1 7/27/2004|<170° . |<6.98 |<8.16 |<14.5 |<9.13 |<6.93
 [RSW1.8NOQ |  7/27/2004|<164 *|<4.02 |<4.25 1<9.02 |<5.52 . |<3.98
|RSW3.7NO " - 7/27/2004{<168 . " |<3.95 1<4.26 -|<B8.71 |<5,18- ]<3.88
~ |RSWO.3MO:- i :7/28/2004|<166 <7.02 |<7.22 (<165 |<7.77 .|<6.94
|RSW13FO 8/30/2004{<193 - |<6.12 |<7.33 :|<14.0 |<7.78 .1<6.03
RSWO0.3MGC 8/30/2004|<186 - |<6.65 |<7.19 - |<156.8 {<7.92. |<6.68
. |RSW1.BNO- | - 8/30/2004|<191 ' |<7.07 |<7.43‘|<15.1 |<8.88 [<b.84
_|RSW3.7NO - 8/30/2004|<185 <7.31 |«<7.88 |<15.5 [<E8.88 {<6.62
{RSWO0.7NO " ' 8/30/2004(<188 - .[<4.17 1<4.67 - {<8.71 :|<b6.14 . |<3.71
- |[RSW1.3FO | +9/28/2004|<204 ~ [<9.15 - [<10.0 - |<20.1 |<11.4 |<8.70
_IRSW1.8NO .| 79/29/2004|<204 - . |<4.72 [<4.82 |<9.84 |<5.64 (<4.24
RSW3.7NO ":| +9/29/2004|<204 " |<4.20 [<4.92 1<9.31 |<5.40 -.|<4.26
_IRSWO.7NO |- - ©/29/2004|<204 =" - |<7.58 ~|<7.48. |«17.4 |<9.27 '1<7.15
.. {RSWO.3MO" | :--8/30/2004{<204~ ~ |<7.36 |<7.59 |<16.4 |<8.13 "|<7.71
_{RSWO.7NO " | "10/27/2004]<157 : |<7.20 |<7.70 -{<16.9 |<B43 |<7.47
 |RSW1.8NOQ | - 10/27/2004|<154 ~ |<7.95  |<7.42 |<15.8 |<8.00 |<7.94
RSW1.8NO™! | © 10/27/2004[<158 |<4.36° |<4.70 |<9.53 |<5625 '|<3.69
{RSW1.3FO ' | 10/27/2004}<160 - |<4:82 [<5.11 |<11.6 |<5.32 [<4.66
JRSW3.7NO - 10/27/2004]<157 © {<9.02"° {<10.2|<21.9 (<115 [<9.29
RSWO0.3MO, | < 10/27/2004|<158 = |<8.80 |[<8.00 ([<17.4 {<8.50 |<7.68
~ [RSW3.7NO | - 11/24/2004]<241 - |<0.71° |<1C.0 |<21.4 |<10.8 [<9.25
IRSW1.3FO | | - 111/24/2004[{<242- |<8.82 {<9.01 |<17.6 |<10.2 |[<8.30
-|RSW1.8NO ' | -111/24/2004{<243-  |<5.50 .-<B.00 }<22.6 |<11.3 |<9.35
“IRSWO.7NO" |- 11/24/2004|<239 <6.24 |<6.50 -|<14.8 |<7.69 |<6.66
RSWO0.3MO | = 11/24/2004|<243  |<3.9 |<4.21 |<34.3 |<4.72  [<3.69
C|RSWO.7NO" |- 12/20/2004}<255  |<10.3 |[<9.58  |<22.6 |<11.2 -[<9.50
. {RSW0.3MO 12/20/2004|<253 ° |[<9.06 [<B.69 |<19.8 ]<10.4 ]<8.01
. {RSW3.7NO -12/20/2004|<250 - {<7.31 |<8.12 |<17.6 |<8.31 . |<7.22
|RSW1.3FO |' 12/20/2004[<254  [<7.92 [<7.73 [<18.2 [<9.10 -[<7.41
RSW1.8NO 12/20/2004]<250 <0.04 |<8.88 (<213 |<10.5 {<8.61
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TABLE F-9

2004 Drinking Water
Monthly.

Ry SR P N
1/27/12004

RDW1.8FP 1/27/12004
RDW0.1GO 1/28/2004
RDW0.2PP 2/24/2004
RDW1.8FP 2/24/2004
RDW0.1GO 2/26/2004 |
RDWO0.1GO 3/30/2004] -
RDWO0.2PP 3/30/2004
RDW1.8FP - 3/30/2004
RDW1.8FP " 4/28/2004
RDW0.1GO 4/28/20041"
RDWO0.2PP 4/28/2004
RDWO0.1GO 5/26/2004
RDWO0.2PP | = 5/26/2004
RDW1.8FP - 5/26/2004
RDWOQ.2PP . | . 6/29/2004| .
RDWO0.1GO |. 6/29/2004] .
RDW1.8FP 6/29/2004
RDW1.8FP 7/27/2004
RDW0.1GO 7/28/2004| -
RDWO0.2PP. .|.  7/28/2004| .
RDW1.8FP | . 8/30/2004] .

RDW0.2PP 8/30/2004] - -
RDW0.1GC 8/30/2004| .. .
RDW1.8FP 9/28/2004}.
RDWO0.1GO 8/30/2004
RDWO.2PP 9/20/2004/ -
RDWO0.2PP 10/27/2004
- {RDW0.1GO 10/27/2004!
RDW1.8FP 10/27/2004 -
RDWO0.2PP 11/24/2004
RDWOQ.1GO 11/24/2004
RDW1.8FP 11/24/2004
RDWOQ.2PP |  12/2C/2004
RDWO0.1GO 12/20/2004 |-
RDW1.8FP |- 12/20/2004
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APPENDIX G
2004 MISSED SAMPLE REPORT

In accordance with the requirements REMP manual section 3. 1, the following samples are

being reported as not'being collected for.the: reasons 'ndlcated Bunng 2004 Correctlve action
as required by the REMP manual |s as lndlcated ' :

Air Sampler (A|rborne Pathway) ' f‘
RASO. 7E0 Rancho Seco Meteorolcglcal Tower (control)l On March 3, 2004 the air

sampler-was not running for approxrmately 709 minutes due to a storm related _power outage.
Air sampler volume dld meet the minimum reou1red -

RASO. 3MO Plant Effluent (lndlcator) On March 9, 2004 the air sampler was not runnlng

for approxrmately 33 hours, due to a planned electncal outage ‘Air sampler volu'ne dld meet
the minimum requlred .

RASO. 3M0 Plant Effluent (lndlcator) On Maroh 23, 2004 the air sampler was not runnlng

for approxrmatelv 15 hours, due to a planned electrlcal outage Alr sampler volume dld meet
the minimum requlred SRS : .

RASO. 1 CO, PAP/ Secu lty Bldg (mdlcator) On May 18 2004 the alr sampler was not

runnlng for approxnmately 432 mlnutes due to a Site power fallure Sample volume met the
requrred amount - i L j‘ -
RASD 7E0 Rancho Seco ’Meteorologlcal Tower (control)/ —-0On October 19, 2004 the air

_ sampler was found runnmg ‘but the: elapsed 'tlmer was not functioning. It was determined that
the timer problem was caused by a. low voltage condttlon at the sampler location. Air Sampler
was replaced; but the same condmon exnsted with the replacement sampler. Work Order was ..

initiated to mvestlgate the voltage problem CAir sampler volume did meet the mlnlmum
requlred usrng the Start and Stop. tlmes to calculate th° volume

RASO. 7EO Rancho Seco Meteorologlcal Tower (control)l - L)n October 26, 2004 the air
sampler was found runningWwith the flow at 2.1 cfm, but the elapsed timer was not functioning,

presumed to be caused by the voltage problem identified the previous week.  Air sampler
: olume w1ll be Calculated usnng Start and Stop tlmes

RASO 7EO Rancho Seco. Meteorologlcal Tower (control)/ — On November 23 2004 the air
sampler was found not running due to an electrical- power problem. Total time lost fromthe
sampling perlod ‘was 2.79 days. The air sampler was restarted and ran normally.. Sample
volume was greater than the required minimum. Sample results received from the analySIs lab

indicated a Gross Beta result of 0.202 pCl/kg A gamma scan was requested for thrs air filter.
Results from the gamma scan lndlcated no detectable activity.
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APPENDIX G
2004 MISSED SAMPLE REPORT
- {continued)

Air Sampler (Anrborne Pathway)

RASD 1CO, PAP/ Security Bldg. (indicator) — The second quarter composite sample gamma
scan detected Cs-137 activity. A recount of the saniple was requested from the analysis
vendor (Eberline). The recount also showed detectable Cs-137 activity. The data sheets for
the two counts were requested and a review of the data found that the analysis error for the-

two counts was 59% and 75% (1% and 2™ counts respectively). Based on the error of the
analysis, the results will not be used.

Direct Monitoring Pathway (Luxél Badge))

RTL1.5MO, Clay/ Kirkwood Streets (indicator) — During the fourth quarter change-out of the
monitoring badge at this location the badges were found missing. The area was searched and
no badges were found. The badges were replaced at a more inconspicuous location. No data
was reported for this location for the fourth quarter 2004.
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