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ENCLOSURE
BIG ROCK POINT PLANT
2007 RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

Introduction

The 2007 Big Rock Point (BRP) Annual Radiological Environmental Operating
Report provides a summary and data interpretation of the BRP Radiological
Environmental Monitoring Program (REMP) as conducted during the 2007 reporting
period. Reporting requirements are detailed in the BRP Defueled Technical
Specification, Section 6.6.3, and the Offsite Dose Calculation Manual (ODCM)
Section Ill, Subsection 2.0.

During 2006, site decommissioning activities were completed. The last activity was
the final site survey which concluded that the former BRP Nuclear Plant met the
radiological criteria for unrestricted use in accordance with 10 CFR 20.1402. On
April 11, 2007, the BRP license was transferred to Entergy Nuclear Palisades, LLC.

The BRP ODCM, Section lil, contains the requirements for the REMP. The
radiological environmental monitoring sampling requirements are greatly reduced
from the plant’s operating period and now encompass independent spent fuel
storage installation (ISFSI) operations.

There was a revision to the ODCM in 2007 that provided clarification of which
thermoluminescent dosimeters (TLDs) are required for ISFSI-only operation.

Tables 1, 2 and 3 provide a summary of 2007 BRP REMP sample requirements

and results. Detailed sample station identification and location information is
included in Attachment 2.

Discussion and Interpretation of Results

A. TLDs — Gamma Dose

The BRP Gamma Dose Assessment Program consists of 11 TLD locations:
Four at the outside perimeter of the ISFSI (locations: BR-18, BR-19, BR-20
and BR-21), four at the ISFSI protected area fence line (locations: BR-22,
BR-23, BR-24 and BR-25), and three control TLDs, 10.5 to 50 miles out
(locations: BR-5 Petoskey, BR-6 Boyne City and BR-7 Traverse City).
Environmental gamma doses are measured quarterly and annually by
placement of two TLD badges per designated location. Attachment 2
provides a description and diagram of TLD locations.
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For 2007 the average quarterly gamma readings were:

20.4 millirem for protected area fence TLDs,

15.2 millirem for ISFSI outside perimeter TLDs, and

17.8 millirem for the control TLD locations.
For 2007 the average annual gamma readings were:

96.8 millirem for protected area fence TLDs,

53.4 millirem for ISFSI outside perimeter TLDs, and

73.3 millirem for the control TLD locations.
The comparative evaluation of the protected area fence line quarterly TLD
mean and the ISFSI outside perimeter TLD mean measured in 2007 are
nominally elevated from that of 2006. This is comparable to the nominal
elevation of the control TLD data for 2007.
A comparative evaluation was also completed of the 2007 offsite control TLD
data to the ISFSI outside perimeter TLD data. The ISFSI outside perimeter
mean, although lower than the offsite control mean, is not statistically
different than the offsite control TLD mean.
Each TLD badge contains a 4-zone CaSO2 phosphor wafer (the wafer also
includes an additional backup/reserve read-out zone). Sensitivity for the
multi-zone TLDs are 1.0 millirem with a linear response to 1000 rem.
Air Samples
The BRP REMP no longer requires that airborne surveillance be conducted.
Milk
The BRP REMP no longer requires that milk samples be collected.
Lake Water
The BRP REMP no longer requires that lake water samples be collected.
Drinking Water

The BRP REMP no longer requires that drinking water samples be collected.
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1.

F. Crops
The collection of food crops/vegetation is not required by the BRP REMP.
G. Sediment
The BRP REMP no longer requires that well water samples be collected.
H.  Aquatic Biota
The collection of aquatic biota (algae and periphyton) is no longer required by
the BRP REMP.
Assessment of BRP’s Operational Environmental Impact
Review and comparison of the 2007 BRP radiological environmental monitoring

data to previous data shows that the parameters analyzed support the conclusion
that ISFSI operations have had minimal environmental impact.
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Medium

TLD

Lake Water

Well Water

Monitoring Wells

Sediment

Fish

Table Notes

Description

Continuous

1 gallon composite
1 gallon
grab/composite

1 galion grab

Grab

Grab

Table 1. Sampling and Analysis Summary

Location(s)

BRP 18-25, 5-PT,
6-BC, 7-TR

1-ST
Site Well
MW 1-9

Gamma Isotopic

1-8T, 24-STS,
25-STN, 26-LP

1-ST Discharge

* Only quarterly TLD’s are required per Big Rock Point ODCM

Type of Analysis

Number of Samples

Gamma Isotopic

Tritium,
Gamma Isotopic

Tritium,
Gamma Isotopic
Tritium,

Gamma Isotopic

Gamma Isotopic

Page 1 of 1

Collected

44
11

0

Frequency of
Analysis

Quarterly
Annual ®
No Longer Required
No Longer Required
No Longer Required

No Longer Required

No Longer Required



Table 2. Sample Data Summary ®

Medium or Pathway Analysis Evaluated Lower Limit All Indicator Locations All Control Locations Nonroutine
Sampled Versus Total Number of Detection Mean ° Mean ° Measurements
(Units) Analyses Performed (LLD) b (Range) (Range)
Direct Radiation:
TLD — Protected Area TLD (quarterly) 9 16/16 1.0 16/16 20.4 12/12 17.8 None
(mR) Fence (6.8-38.7) (11.7-27.8)
TLD (annual)® 4/4 1.0 4/4 96.8 3/3 73.3 None
(68.7-165.0) (50.5-111.4)
TLD — ISFSI Outside TLD (quarterly) * ®  16/16 1.0 16/16 15.2 12/12 17.8 None
(mR)  Perimeter (10.1-40.4) (11.7-27.8)
TLD (annual) 4/4 1.0 4/4 53.4 3/3 73.3 None
(45.2-61.2) (50.5-111.4)
Waterborne:
Lake Water Sample not
(pCi/L) required
Well Water Sample not
(pCi/L) required
Lake Sediment:
Sediment Sample not
(pCi/g dry) required
Biota:
Fish Sample not
(pCi/g wet) required
Crayfish Sample not
(pCi/g wet) required
Table Notes:

* Values for sample locations with the greatest annual mean are provided in Table 3.
® Nomina! LLD as defined in the Big Rock Offsite Dose Caiculation Manual Section |, Table -3 and vendor analytical capabilities.
; Mean and range data reported are based upon detectable measurements.
Quarterly TLD results are normalized for 91 days net.
® Annual TLDs are read annually, and quarterly TLDs are read quarterly. Annual and quarterly measurements are compared to control measurements to evaluate compliance with 10 CFR 72.104.
The results for the ISFSI TLDs and the average of the control TLDs measured in 2007 are summarized in the Table.
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Table 3. Reporting Results Greatest Mean Sampling Location

Medium Type of Analysis Location High Low Mean
TLD — Protected Area Fence TLD (Quarterlg) ab BRP-23 38.7 19.1 31.0
(mR) TLD {(Annual) BRP-23 - -e- 165.0
TLD — ISFSI Outside Perimeter TLD (Quarterlg) ab BRP-21 40.4 104 18.9
(mR) TLD (Annual) BRP-21 61.2
Lake Water No Longer Required

(pCi/L)

Well Water No Longer Required

(pCi/L

Sediment No Longer Required

(pCi/g dry)

Fish No Longer Required

(pCi/g wet)

Crayfish No Longer Required

(pCi/g wet)

Table Notes:
* Quarterly TLD results are normalized for 91 days net.

Annual TLDs are read annually, and quarterly TLDs are read quarterly. Annual and quarterly measurements are compared to control measurements to evaluate
compliance with 10 CFR 72.104. The results for the ISFSI TLDs and the average of the control TLDs measured in 2007 are summarized in the Table.
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Attachments

Sample Collection Anomalies
Big Rock Point Environmental Sample Schedule and Sample Location Maps

Radiological Environmental Monitoring Program data as provided by
Environmental, Inc. Midwest Laboratory, Northbrook, IL

Environmental, Inc. Midwest Laboratory EPA Interlaboratory Comparison Program
Results
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Attachment 1
Sample Collection Anomalies

There were no sample anomalies in 2007.

Page 1 of 1



Attachment 2
Big Rock Point
Environmental Sample Schedule and Sample Location Maps

TABLE 1-1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Exposure Pathway and/or Number of Representative Samples and Sample Sampling and Collection Type and frequency of
Sample Locations ® Frequency Analysis
1. Direct Radiation® 21 monitoring stations either with two or more TLDs or Quarterly Gamma dose quarterly

one instrument for measuring and recording dose rate

continuously, placed as follows “:

a) Miscellaneous site locations (4)

b) Aring of stations (6) at or near the Site boundary

¢) Balance of stations (3) placed to serve as control
stations

d) Outside perimeter of ISFSI (4)°

e) ISFSI protected area fence line (4)°

2. Waterborne

a. Lake 1 sample near site Semiannual (grab) Tritium and gamma
isotopic®
b.  Well (drinking) and 1 sample from Site well, if in use, and Semiannual (grab) Tritium and gamma
groundwater 1 sample from minimum of 6 monitor welis Semiannual (grab) isotopic semiannually

monitoring wells

3. Biota
a. Marine 1 fish or invertebrate sample where clarified, detained Semiannual (grab) Gamma Isotopic
water enters lake Apr-Nov Semiannually
4. Lake Sediment
a. Shoreline 1 sample where clarified, detained water enters lake Semiannual (grab) Gamma Isotopic
Apr-Nov Semiannually
b. Shoreline 1 sample each side of 4.a (above), within ~% mile Semiannual (grab) Gamma Isotopic
Apr-Nov Semiannually
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Table 1-1 Notations

Deviations are permitted from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, seasonal unavailability, malfunction
of automatic sampling equipment and other legitimate reasons. If specimens are
unobtainable due to sampling equipment malfunction, every effort shall be made
to complete corrective action prior to the end of the next sampling period. All
deviations from the sampling schedule shall be documented in the Annual
Radiological Environmental Operating Report pursuant to the Reporting
Requirements of ODCM, Section Ill. Alternative media and locations may be
chosen for any particular pathway if designated locations or media are not
available, and appropriate substitutions are made within 30 days in the
radiological environmental monitoring program.

One or more instruments, such as a pressurized ion chamber, for measuring and
recording dose rate continuously may be used in place of, or in addition to,
integrating dosimeters. The background dosimetry requirement also may be met
through use of dosimeters shared with another facility, or from data provided by
another entity, such as the State of Michigan, as appropriate for this site.

Gamma isotopic analysis means the identification and quantification of
gamma-emitting radionuclides that may be attributable to licensed materials in
the effluents from the facility.

For the purposes of this table, a TLD is considered to be one phosphor; two or
more phosphors or phosphor readout zones in a packet are considered as two or
more dosimeters.

TLDs designated for ISFSI-only operation.
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Big Rock Point
Environmental Sample Location Map
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Big Rock Point
Control TLD Locations
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Attachment 3

Radiological Environmental Monitoring Program data as provided by
Environmental, Inc. Midwest Laboratory, Northbrook, IL

7 Pages Follow
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10 INTRODUCTION

Toe following constifules a final 2007 Progress Report for the Radiological Environmental
Monitoring Program conducted at the Entergy Nudiear Operations, By Rock Independent Bpent
Fuel Storage Instaliation. Resulis of completed analyses are presented in the altached lablss.

Al conventrations, excepl gross alpha and gross beta, are decay corrected (o e tme of
cottection.

Ali samples were collected within the scheduled period urdess noted othenwise in the Listing of
Missed Samples.



BIG ROCK

2.0 LISTING OF MISSED SAMPLES

Expected
Callaction
Sample Type Localion Diate Reason




BiG ROCK

Table 1. Gamma radiation, as measured by TLDs, quartsrly expasura.
Urits: miSt days”®

Ist Qe 2nd Q. Jrd Gtr, 4th Oty
Date Placed 12-01-08 04-03-07 07-G5-07 10-01-07
Date Removed 045207 07-06-007 10-01-57 41-02-08
ntranst (mR} 30204 26%15 45 +£1.0 52+04
BRP-O6 (PT) (Control) MBr08 118 117 215 14708
BRP-36 (BC) (Control} 41208 178217 136 212 177x12
BRP-O7 {TR) {Controly 223x11 255+1.7 20513 27807
BRP-18 {ISFSI-NW; WL 10 1432158 LU 125308
BRP-19 (ISF51-8W) 126208 HR: I A e 13511 126 £ 05
BRP-20 {ISFSI-SE: 13408 164215 148112 200212
BRP-21 (iSFSI-NE} W4 2086 14.3x14 105 1t 404215
BRP-22 (ISFSI-FNE]) 6.7 1.0 816 168 + 1.2 233208
BRP-23 (ISFSI-FSES 328110 387 £33 33328 18107
BRP-24 (I5FSI-FSW) 9008 2Z28x15 187 1.2 73208
BRP-25 (08FSI-FNW) 508 01215 1852 +12 88205

“1

ritransit exposure has boen sublractad.

1-1



BIG ROCK

Table 2. Gamma radiation, as measured by TLDs, annual exposurs.
Uinits: miRJ/38S days®

2007

Datg Placed 1-G3-07

Date Removed 01-G2-08

Intranszit iR} 7411
BRP-05 (PT) {Controly 505217
BRP-08 (B} {Control) 581 230
BRP-07 (TR) (Control) 1914224
BRP-18 {ISFSI-MNW) 4782132
BRP-1% (ISF31-8W) 543229
BRP.Z0 (ISFSLEE} 612212
BRP-21 (ISFSI-NE) 452 + 26
BRP-22 (ISFSI-FHE] 718222
BRP-23 (ISFSLFSE} 1650 229
BRP-24 (ISFSLFEW) 815417
BRP-25 (ISFSLFNW) 68.7 £ 2.0
Control 1 (SHeld’ Zis+15
Conyol 2 (Shisld} 276515

" Intransit exposure has been subtracted,

241



Attachment 4

Environmental, Inc. Midwest Laboratory EPA
Interlaboratory Comparison Program Results
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Environmental, Inc.
Midwest Laboratory

TS Lansheshe W » Hortfiteok, B 00622510
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APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

Envirnnmental inc., Midwest Laborstory pariicipstes in inlercomparison studies administered oy
Envirnnmental Resources Associates, and serves as a repiacement for studies conduntsd praviously
by the U.8, EPA Enwironmental Monitoring Systems Laboratory, Las Vegas. Novada. Results are
reported in Appendix A TLD Intercomparison results, in-house spikes, blanks, dupiicates and

reixed analyts performance evaluation program resulis are also reponted. Appendix 4 lg ptatad
four imes a year, the complete Appendix is inckided » March, June, September and December
monthly pragress reporis only,

Jaraary Teough Dacember, 2007



Appendiz A
Interlaboratory Comparson Program Resuls

Environmenial. Inc., Midwest Laborstory has participated in intarlaboratory compafison (crosscheck)
programs since the formulation of if's quality control pregram in December 1971, These programs are
operated by agencies which supply snvironmanial type samples coniaining concentrations of radionuchdes
known to the issuing agency bul not 10 participant lsboratories. The purpose of such a program s fo provide
an independent check on & laboratory's analybicat provedures and to alert it of @y possible protiems.

Participart labarstories measurs the consentration of specified radionuctides znd report them to the issuing
agency. Seversl monihs later, the agency reports the known values to the participant aborataries and
spacifies confral fimits.  Results consistently higher o7 lower than the known values or sulside the sorfrof
firrits indicate 8 nsed to check the instruments or procadures used.

Results in Table A-1 were oblainsd through participation in the ervironmental samgpie crosscheck program
administered by Environmental Resources Assoclales, serving as a replacement for studies conducted
preniously by the U8, EPA Envirormmental Mordtoring Systems Laboratory, Las Vegas, Nevade.

The resulis in Table A-2 list resulis for thermoluminescent dosimetars {TLDs}, via international
Intercompanson of Environmenta? Dosimeters, when avellable. and intemal laboratory lasting.

Table A-3 lists results of the analyses on inrhouse “spiked” sampies for the past twelve months. Al samples
are prapared using NIST traceable sources, Data for previous years avatlable upon recuest.

Table A4 lists resuits of the analyses on in-house “blank” sampies for the past twelve months. Data for

previous years available upon request

Table A-5 lists REMP specific analytical results from the in-house “duplicate” pragram for the past twetve manths
Acceptance Is based on the differance of the resulls being less than the sum of the errors,

Complete analytical data for duplicate arslyses is avallable upon request.

The resulls i Table A-8 were obtained through partcipation in the Mixed Analyte Perfomance Evaluation
Fragram.

Results in Table A-7 were obiained through particination in the anvironmental sampie crosscheck program
administersd by Environmental Resources Associates. serving as a replacement for sludies conducted
previously by the Environmental Measurement Laboratory Quabity Assessment Program (EWML].
Attachment A fists acceptance critena for “spiked” samples.

Cut-of-imit results are explained directly below the result

At



Attachment &

ACCEPTANCE CRITERIA FOR "SPIKELY SAMPLES

LABORATORY PRECISION ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALYSES

Gne standard deviation

Analysis )  beval for singie determination
Gamma Emillers 5 1o 100 pCifiter or kg 5.0 pCifkter
> 100 pCiliter or kg £% of known value
Strontium-38" 5 to 50 pCiftiter or kg 5.0 pCilliter
> 50 pCifliter or kg 107 of known value
Strortium-90° 2 to 30 pCllliter or kg 5.0 oCifliter
> 30 pCiftiter or kg 10% of knowr value
Potassium-40 201 glder or kg 5% of kKnowrs value
Gross alpha 2 20 pCilliter 5.0 pCiliter
> 20 pCifliser 25% of known value
Gross bata s 108 pCiltar 5.0 pCifliter
= 100 pCitter 5% of known value
Tritum £ 4 0040 pCilliter tig = -
16985 x (knawn)” 7
> 4 000 pCifiter 10% of known value
Radium-226,-228 2 0.1 glifliter 158% of known value
Plutonium =01 plifiter, gram o sampie 0% of known valus
lodine-131, = 55 pCifiter 6.0 pCiftiter
lading-126" » 55 pCiliter 1% of kaown value
Urarium-238, 5 35 pCiaiter £.0 pCifiter
Nigkel-83 » 35 pCilliter 18% of known value
Technetiym-56°
fron-58° 50 to 100 pCifiter 10 pCiltiter
> 100 pCifiiter 10% of known value
Cthers® - 20% of known valug

? From EPA& publcation, ‘Enwronmental Radioachwity Laboratory Intercomparison Studies
Program, Fisoal Year, 19811882 EPAG00/M4-81-004
¥ Latboratory il



TABLE A-1. interlaboratory Comparison Crosscheck program. Environmental Resource Associates (ERAY,

Concertration (pCi)
Lab Cods Data Analysis Laboratory ERA Conbrol
Resul” Resulf® Limils Acceptance

BETW-1121 OAET B85 307 £4.3 5.4 287 - 441 Pass
STW-1121 G40907 Sr-00 3|31l &2.% 334 -508 Pass
STw1122 G4/007 Ba-133 Woezsa 283 206 - 384 Pass
BTwW-1122 041007 Co-80 1185 +£38 1180 1080 - 1280 Pass
STW-1122 04409/07 Cs-134 528 +2.3 4.3 456 - 630 Pass
STw.1122 Q47007 Tga137 485 £ 318 803 41.6 -59.0 Pass
BTw-1122 Q40807 Zeniiss 917 +863 886 733 1040 Pass
STW-1123 D4R0807 Gr. Alphs 338135 56.5 320 -81.0 Pass
ETW.1123 Q490667 Gr. Bela 242 +23 283 166 - 340 Pass
ETW-1124 GADS0T 131 1892 +12 189 137 - 241 Pass
STW.1125 GARGIGT -3 54000 £ 2550 8060.0 G660.0 - 3450.0 Pass
STwW-1125 G4BT Ra-228 13.0 £ 086 134 95-1648 Pass
STW-+125 CADRLT Ry-228 199 £2.7 18.2 10.3 - 281 Pass
ETW-1125 0470907 Uranigm 45102 4.6 04L-98 Pass
STW-1127 GTHGG07 Sr-BS B17 £50 58.2 49,5 - 66.9 Pags
STwW.3127 GHOBG? BrB80 214 £23 19.0 103-277 Pass
STW-1128 GrineT Bs133 194 222 19.4 1007 - 281 Pass
STW-1128 GI09g7 CamBl 328120 335 248 -42.2 Pass
STW-1128 GRomaT Cu-134 70229 GB.E 62 -7786 FPassg
STW-1128 GTIOR0T Ce-137 818 38 513 528 - 0.0 Pass
STW-1128 OTHI0sa7 L85 556 +75 548 457 -840 Pass
STW-1428 07T Gr. Bipha 192 £186 Zr1 154 - 388 Pass
STW-1128 070807 Gr. Bata 9.1 %08 1.5 28202 FPass
STW-1130 GTneaT Ra-226 FO 058 77 5787 Fasg
STW-113C OTiea07 Ra.228 942223 &1 52 -13.1 Pass
STW-1130 D07 Uranium 238 11 %51 19.9 - W03 Pass
STW-1131 10705007 Sr.89 2r3+£33 iV 163 <339 Pass
STW-1131 WYOs07 Se-80 ARV 18.2 12.9-2186 Pass
5TwW-1132 10507 Ba-133 2233 126 8.6 - 155 Pass
BTw.1132 100507 Co-80 238+ 1.4 23.2 168 . 253 Pass
STW.1132 ekt Cs-134 705+ 4.2 711 580 - 782 Pass
STw-r132 TO0R07 S8 137 iTEZ £33 180.0 162.0 - 2000 Pass
BTW-11a2 0AS07 265 2612 + 8.9 2510 2260 - 2940 Pass
STW-1133 OsG7 Gr Alphs 547 £ 2.1 58.6 308-728 Pasg
STw-1133 FOAOSIGT s, Beta 1.9 0.8 8.7 4.3 182 Passg
STW-1134 100507 =139 3015 488 240 -338 Pass
STW-1135 TOOSI0T M3 g865.0 £ 250.0 9700.0 B430.0 - 10700.0 Pass
STW-1135 HHOBT Ra-228 127202 128 96 -14.8 Pass
STW-1135 100507 Ra-228 1HE+£2.4 17.9 120 -218 Pass
STW-1135 130507 Uranium T3z13 275 221 - 308 Prss
? Resutts ontsined by Ervironmental, inc., 7y 82 & parlicipant & the wosscheck program foe proficesnoy

testing i drinking water sonduttes by Emvdironmentst Rescurcss Assosiates (ERA)

b Uniess stharwiss indicated, the iaboratory resufl is given gs the mean + standard dewaton for three determinstons
¢ Reesufts sre presenied as e knoss valuss expecied labovalory pracision {1 sigma. 1 determination) and cootred bevits
% proged oy ERA

Py

ik



TABLE A-2, Crosscheck program results; Thermoluminescant Dosimetry, [TLD, Ca890, Dy Cards?.

il
tab Code Dals Kriowrs Lab Hesult Cantrol
Description Vale + 7 sigma Limits Acceptance

Ervironmeartal, Inc,

20071 73807 30 om 54 25 8158 £ 554 3788 - 7053 Pass
HET-A Tr32007 40 cm. 30.51 3472 2 (.00 21.36 - 39.66 Fass
20071 THR0T 50 om. 19.53 17.95 « 1.88 1367 - 2539 Pass
20071 TH32007 G0 om. 13.56 1661 £ 0.60 049 - 17.63 Pass
2007-1 TOAROOT Foem. 3.465 972 + 0.9 G897 - 12.495 Pags
20071 132007 80 om. 783 778 £0.23 534 - 5492 Pass
20071 TiTA007 90 em 603 553072 422 -784 Pass
2007-1 TIR2007 1060 em. 488 532+017 342 -634 Pasg
20071 THE20067 110 cm 4.03 348 £ 014 282 -624 Pass
20071 74132007 120 cm 338 2.64 £ 0,14 237 - 441 Pase
20071 TIAR0LT 150 cer 257 213 10,87 152 -282 Pass
Envirnmental, inc.

2007-2 $E220407 R 54.37 G547 £ 525 ABO6 7068 Pass
2007-2 202007 40 o 30,58 37431218 2144 -38.77 Pass
2007-2 1202007 80 ¢ 1358 1518 + .50 451 - 1767 Pass
20077 $/12/2007 0o Gon 1218 £ 048 849 - 1288 Fasgs
2007-2 11202007 80 o, 785 8.74 +0.38 546 -0.985 Sass
2007-2 1202007 890 cm. 604 589 +0.25 42% -7 BB Pags
207-2 Ty2eu07 116 om. 4,04 493 2041 283 -525 Base
20072 11/42/2007 120 om, 3.4 282 £043 2368 - 442 Fags
20072 11/42/2007 120 em. 34 281 03 2.38 - 4.42 Pazs
2007-2 1141202007 150 em. 217 185 +0.72 152 - 282 Pass
2007-2 122007 180 em. 1.5 138 3 0.05 1.06 - 1.68 Paus




TABLE A3 In-House "Splke” Samples

Congentration {pCiLy

Lab Code” Date Anslysis Laboratory results Known Corgrob
25, =i Activity Lisnits © Actaplance

W-30707 BPEOUT Gr, Aipha TBAT 2040 20.08 10.04 - 30,12 FPass
W.3T07 KA dvii g Gr. Bata G745 £0.48 65.73 55.73 - ¥5.73 Fass
SPAP.1566 YZRIOT  Cs-134 2535 2 1.3 27.82 17.82 - 37.82 Pass
SPAP-186E JZIAOT Cs-137 10782 £302 116.45 HI4 B3 - 128,13 Pass
SPW-1508 30T H-3 GE805 63 £ 672.00 T1IIE00 58894.40 . 8534160 Pass
SPW-1678 I2R2007  To68 2844 2512 32.35 20035 - 44.35 Pass
SPW-15058 BT Cg-134 54.48 £ 312 54,99 44,80 - B84 99 Pagg
SPW-1808 ABLI007 Ca-137 U085 £ 204 58,19 4819 - BB G Pagg
SPW-1585 ABI2007 -131G] 83.11 + 351 g2.07 7207 - G207 Fass
SPW-15854 4/5/2007 R131 7840 £ 110 82.07 65.86 - 88 .48 Pasg
BP%-15068 52007 =131 FEO? £110 B2.07 BE86 - BH 48 Pags
SPad-1507 /672007 Ce-134 5403 2215 54 .99 44,89 - 64,00 Pang
SPRL1507 AIB2007 Ce-137 5887 + 475 5419 48.19 - 68 45 Pans
BPMi-1507 YHZ007 13HG) 8197 2407 8207 T2A7 - 8207 Pass
SPMI-15874 &E2007 137 FO52 1035 B207 BEEG - B8 48 Fasy
SPMI-15978 IBIZ00GT 131 B35 2105 B2.07 G5.66 - UB.48 Pags
SPCH-2B39 SATR007T H13HG) TBT0 £ 758 70.40 G40 - BO 4D Pass
SPW.2847 BIT00T  Cs-134 B543 + 168 52 BB 42,85 - 62 45 Pass
SFW.2847 BAFINT Ce137 BH86 + 271 BB03 4803 -68 03 Pazg
EPW-2847 BI7/2007 134G B185 + 265 TOE? GORT - BORT Pasg
SPM-ZB48 72007 05334 5137 £ 165 BZBS 4285 - 82 85 Fass
SPMI-2840 BiT2007  Cs-137 60.42 1 4.1 58.03 48.03 - 6803 Pass
SPMI-2840 5772007 R15UGH B2.44 £ 314 T0.87 60.87 - 8087 Pass
SPCH-2822 SHT2007 RIBNE BOGD + 640 7044 &1.60 - 99270 Pass
SPW.2ZRAT A1MB2007 131 601.14 = (.89 TOA7 55,70 - BEG4 Fags
SPW-2847 51872007 B89 104 83 £ 684 121.80 4752 - 14628 Pags
SPW.2B4T7 SM8/2007 SeB9 4672 £ 1.97 4508 36.08 - 56.08 Fass
EPRA-ZR40 SMB2007 1131 G797 + 088 70.87 86.70 - 85.04 Fasg
SPW.2805 ° 82272007  FeBS& THIET.00 2 1800 14271.50 TEIT 20 - 1712580 Fail
EPW.2e1 QU227 M3 BEIZ3.00 = 67300 TO485.00 56368 00 - 8458200 Fass
SPAP-2813 BI22/200T7  Ge Beta 5527 + 851 8285 4212 - 7371 Pags
SPAP.-2G18 BRI s34 2253 1,12 26.42 16.42 - 3842 Pass
Spap.2o1s /2272007 Cs137 11114 = 3.5% 116.06 104.45 - 127 67 Pasz
SPF-2022 BZHIMT U534 .52 +0.03 .53 0.32 -G.74 Pasg
SPF.2022 5222007 Ce137 2.58 +0.07 2.3z 1.38 -3.25 Pasg
SPW-3223 5{24/2007 Me83 223310 £ 10.32 213580 1281.54 - 298026 Pass
WABGEHT BB2007 Gr. Alpha 2083 042 2008 Hhad - 3012 Puss
W-a0807 &/5/2007 Gr. Beta BI5G 2048 E573 SBT3 .1572 Pasgs
SPW-4327 FHBEOLT To-gd 2558 & 111 32.35 20.35 - 44.35 Pass
SPW.B4TE ENTR00T NIB3 1B25.18 2 982 213580 128454 - 2080 26 Pass
W-G2107 L2206 Gr Alpha 2302 2044 20,08 13.04 - 30.12 Pagg
W-32107 W212C07  Gr Beta 6148 £ 047 8573 85737573 Pass
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TABLE A%,

In-House “Spiks” Samples

Concentraton (pCiL ©

tab Code Dt Aralysis Lataeatory resutts Krsram Condrol
28, =1 Activity Limits” Acceptance

SPW.6R80 1002007 Yoo 3097 £ 1.2 3235 2035 - 8435 Pass
w-111007 11002007 Gr Alphs 2243 £042 20.08 10,04 - 30,52 Pags
w-111007 THHR2007  Gr Bets B4 4% £ 048 8573 5573 -75.73 Pass
SPAP-TTAZ THYR2TEY Cs134 218 2128 22 41 1241 - 3241 Pass
EPAPTT42 1IER00T Le 137 11361 £3.18 114 78 10228 - 12624 Pass
SPAP-TT44 VINVANT G Beda B34t 2013 B2 43 41,62 - 72.84 Pass
SPRE-T746 11132007 Cs-134 4220 ¢ 1 48 44 B3 3483 - 5483 Pass
SPM-TT4E 111132007 Cs-137 56.06 £ 283 57.40 47.40 - §7.48 Pass
SPM-7T48 VINYA0T S 41.02 £ 1.61 4554 36.43 - 54.65 Pags
SPW.7748 V0T Cs-134 4311 £1.82 44.80 34.80 - 54.80 Pags
SPW.TT4E THII207 Ce137 5828 + .50 57 40 47 40 - 67 40 Pasgs
SPW.TT48 TIMA2007  Sr80 373 215 45 54 36,43 - 54865 Pags
SPW.TTE2 11132007 Fe-55 1293510 £ 367.00 1264050 1011240 - 1816860 Pars
SPW-TTEE TASRa0T Ha G5405.00 £ 712.50 G8G18.00 54804 40 - 8234460 Pasy
SPF-7780 32007 Ce134 045 £ 0.02 045 027 -G83 Pagg
EPE.TTED 3007 Ce37¥ 245 £ 007 229 137 - 3.8 Paus
SPW.B034 TWIBZ2007 MeB3 2104.08 £ 1077 212803 1277 42 - 2980 64 Pass

T Ligusd sample resdis ars reporind in pOvLiter, ar Blers! pCadilter), charcon! ip«f;im’j‘ and aolid samples (pClig:

* Laborstory codes 28 fobows, W iwaler] ME (il AP (ai diter), SO (50, VE {vegatation).

CM isharcoat canister), F iBgh)
F Rssuils sre based on single detsrminstons
* Control bails are based on Atafanest A Page A2 of s report,
* Sampée recount 12557 ¢ 335
NOTE: For fish, Jelo s used ke the Splke malrix. For Vegelation cabbage i used for tha Spike matis



TABLE A-4 Indouss "Blank” Samples

Concantration {pCik
Lab Code Saimpla Cate Anatysis” Laboratory resulis (4.66a) | AcceplEnce
Typs LD Activity” Criteria {4.56 o}

W-3NT0T veater ITRCOT Gr. Alpha 040 G401 £ 028 2
W-3a767 water ETIZ00T Gr Beta 075 GO8 53 4
SPAP-1887 Alr Fitter WEENT G134 478 13
SPW- 1567 Air Fitter WERTET Ls37 1.3 1064
SPW.1564 waler MEFTOOT M3 1B S26.16 £ 9182 206
PN 15086 water ABIHAT Cu-134 328 1
SPW-1585 water 452007 Ce-137 345 14
SPW-1505 water Ll 13t 0.27 002 2018 05
SR 1508 water &IBIEOT 134G 2.8 24
BPNMI- 1508 Migk AR2007T Cu-134 3.3 1
SPM- 1588 ik ABIHGT Le-137 508 14
SPI- 1588 fifke 4207 131 0.26 040 017 G5
SPMI- 1598 Witk SRIFGT 134G 410 24
SPOM-2838  Charoosl Canigler 872007 3G 224 56
SPW-2848 walar BTG Cs-134 3.14 14
SPW-2048 water STI00T  Ts-137 1.37 10
SPW.2045 waler BMT2007 135 534 24
SPRL2850 itk BTHNIGT  Ce134 3.3z 1
SEMI-2ZBE0 Mik EAT2007 Ce-137 2.60 10
EPA-2B50 Kk EMTR2007  R131GH 4.77 20
SPW-2848 witter BMBZ007 13 .34 306 £ 018 0.5
SPW.2848 water /182007 Sr-B88 .81 07 2 088

SPW.284% waler 5482007 B850 .53 g01 =025 H
SERLLZR50 Hiile SA®INY w13 045 020 2028 0.5
SO 2850 Kl 5M4B200T  Sr-H3 .96 .73 2 1.02 5
SPMI2850 7 Milk SA%Z00T  Sr9d 0.58 068 £0.38 %
SPAP-2G14  Air Filter 2272007 Gr. Bela G.00 3002 £ 0,002 .01
SPAPZOIE Alr Fiter Bloa2007  Csa34 2.84 104
SPAPZO1E Ak Fliter BRdE00T Cea7 224 1040
SPF-2823 Figh BE2re0UT  Cs-134 B.7Y 1050
SPF-2923 Fish BIZ212007 Cs-137 035 1450
SPW-3224 water BIRALIT  Ne83 1.61 330 £ 584 20
WBOEG7 water BIRINGT Gr Alpha .43 Dt £ 030 P4
WBDADY water SI200T Gr. Bela [ 01 2054 4
SPwW-4328 vater TABOO7T  Tec-998 641 <312 £ 284 10
BPWN-R477 wiater BATRMT  WeG3 1.48 438 + 1.01 20
V82107 water FLVROGT  Gr Alpha 041 0.0 + 029 Z
E2107 veater W22 Gr Bots 4.75 026 1051 4
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TABLE A4 In-House "Blank” Semplas

Concentralion (poiLy

Lab Code Sampie Diate Analysis” Laboratary results (4.6680) Acceptance
Type LLD Acthity” Criteria (4.88 0
SPwW.-ga81 water 101072007 To88 6.82 -£.58 £ 404 ]
SPAP-T743 Ak Fdter 11102007 Gr Bets G003 <0002 £ 0.002 .01
SPM-TT45 itk 1132007 Cs-134 218 10
S5Pu-7T45 Milk 11132007 Os-137 3.48 i
SPMI-7T45 itk 112007 1303 5.89 0
SEAI-T745 Bk 12007 580 0.59 0.73 £035 1
SPW.TTLT water 132007 Cad34 2.38 i
SPW.TT47 wentet 111372007 Ce137 183 it
SPW-TT47  water THII200T  L1ANHE) 12.5% 20
SPW.-TT47 water TVAHZO0T  Se80 4.7% -0.04 £0.32 1
SPW-775% water 12007 Fe 88 1550 4,18 +3.20 1006
SPW.T757 water 11432007 H3 161,35 -14.98 £ 7885 200
SPE.FTS0 Fish TIH32007 Ca134 5.50 00
EPF.TTES Figh FVIAO0T  Ce137 510 kit H
SFW-B033 water 11132007 Wi-B3 1.45 =319 £ .87 20
W 20807 WAtEr 162007 Gr Alphs .40 .02 £0.28 2
W.120607 wasr 1282007 Gr Bets a.77 .70 £ 051 4

® Litpes sanmple resulls ase reported iv pCilLiter, alr fiters: pCifilter), charcosd {pCycharcoa canigter), ant solid samples {pCikg)

131G iodne-131 ag an
® Aetivity reporbed is & sel aclivity result, For gamma
Low tevals of Sr-80 are st detected in e environmant. A concerration of (1-8 pCilL) in mk is rot unusus!

zed by g

SR

CEY.

LTSI O0A

A4-2

s, pofidly delected pelow W LLD walus 3 rot ressetend.



TABLE A& In-Houss “"Duepicate” Samples

Concentration (pCiLY

Averaged

Lab Code Date Analysiz First Result Second Result Resguft Accagtance
E-20, 21 2T Gr. Bata 176 2007 1.70 £ 0.06 173 £0.05 Pass
E-24, 21 1212007 K40 145 = 0.24 1.57 £ 0.27 153 £ 018 Pass
CF-41, 42 YETHEIT Gr. Beta |e2 £ 041 8.8t 2042 1842 2029 Pass
CF41, 42 10272047 K-40 1168 £ 112 1287 £087 12182074 Pazs
CF-41, 42 1212007 S0 0038 £ 0011 G.026 £ 0.010 0.03% £ 0007 Pasgs
P-gs516, 9517 V3BT H-3 270,78 £ 91.74 3.8 2 9268 28508 £ 6531 Fasgs
LW-8578, 9580 1AI2007 Gr. Bata 0.891 £ 0.31 0.93 £0.30 092 £ 0.22 Pass
DW-TOORS, 70088  1/32007 Gr. Alpha 785 +£1.20 792 142 764 £0.93 Fass
OAN-TOOST, TOO3B 1712007 Gr. Alpha 5547 £ 3.89 5287 £4.02 54.17 £ 283 Pass
DW.70054, TOOB5 1182007 Gr Alpha 268 £ 0.88 188 2078 226 £ 0.56 Fasg
DAW-T0122, 70123 11182007 Gr Aigha 4.30 £ 1.14 6.28 = 118 526 + 0.81 Pass
DW-T0122, 70123 1R2007 Gr Bata 4.22 £ 0.70 533 +075 478 £ 0.51 Pass
DW-70098, 70008 1252007 Ge Alpha 327 x0.80 187 2082 262 + 064 Pass
DANV-FO110, 7OV 12602007 Gr. Aipha 219 £ 082 168 2079 1804 £ 0.81 Pass
BWU-BT6, 677 302007 B¢ Beta 1.77 £ (.39 231 £038 1.84 £ 028 Pass
DAN-70148, 70148 9302007 Gr. Alpha 4,85 = 1.37 520 « 1.81 4.83 & 1.14 Pass
Sw-800, 801 2Hr2067 K40 1.24 + 0,12 120 £ 012 1.22 £ 008 Pass
SW-601, 602 2172007 Gr, Beta 0.86 +0.37 102 £ 025 085 £ 0.22 Pass
DW-1138, 1138 22007 B3 70700 £181.00  2700.00 £ 18100 270250 £ 11354 Fass
W72, 722 20T 40 TA30.40 £ 11760 131640 £ 11650 132340 £R277 Pasg
SW-847, B4 ZNFENOT  Gr Apha 3.82 £ 167 261 x1.24 322 102 Pass
SW.B47 848 2132007 Gr Beta 733 137 5.88 £ 080 661 £ 0.82 Pass
DW-TOT1TS, TONTE 2N42007 Gr. Alpha 11.72 = 168 B84 £1.32 10.28 4 1.07 Pass
DW-TO187, 70188 211472007 Gr. Alpha G.78 & 1.18 647 £ 1.08 6483 080 Fass
SWU-1182, 1163 2272007 Gr. Bela 363 £ 068 2671 £ 0,44 3.12 £ 041 Pasg
DW-70205, 70208 2728/2007  Gr Alpha 088 £ 080 131 £0.79 110 £ 0.586 Pass
P17, 1118 32007 Gr. Alpha 3762181 162 £ 209 374 +1.42 Pass
Pw-1117, 1518 32007 3, Bata 7.12 2540 720 £1.39 746 £ 068 Pass
V§-2122, 2123 Ja2007 Gr. Alpha 65.10 £ 4.96 380 £4.30 495 £+ 299 Pass
W-2122, 2123 1542007 Gr. Bela 1065 £ 215 13,11 £ 2.42 11.88 = 1.62 Pass
W-2085, 2086 3s2007 Gr. Adpha 251228 110 2 2.78 181 = 1.80 Pass
W-2088, 2086 SiB2007 Gr. Beta 1102 + 185 §.50 ¢ 2.01 10.28 + 1,37 Pass
DWw.70232, 0233 WBR2007 Gf Alpha 475+1.28 548 ¢ 1.31 537 0492 Pass
WW-TATT, 1478 BMZeeT Ge Beta 6.41 £ 1.48 410 £1.25 5.26 £0.87 Pass
WWYY-1488, 1468 52007 Gr. Bata 083 £0.31 0.97 £0.33 090 £0.22 Pgsg
W-2140, 2141 31972007 Be. Adpha 231 £ 157 133 +1.64 18T 114 Pass
W-2140, 2143 3192007 Gr. Beta 4.26 +1,00 558 ¢+ 1.02 482 £0.71 Pasgs
Dw-1626, 1627 ¥212007  H3 497300 £ 20900 5190.00 221300 508160 z 14921 Pass
MI-1647, 1648 J2U07 K4C 1448 80 £ 120020 43030 2 12600 144408 2 87 .07 Pass

W-TO248. 70245 3212007 Gr. Alpha 11.10 £ 1,98 980 £ 138 1050 2 083 Pass
W-2150, 2151 282007 Gt Algha 3.56 £2.20 3302181 343 £ 142 Pass
W-Z150, 2151 H2ZB200T Gr. Beta 8.26 + 100 1017 2 1.80 8.72 £ 1407 Pazn
LW-1841, 1942 FIURO0T Gr. Beta 1353043 138204 136 + 0.30 Pass




TABLE A-5. In-House "Dupficate” Samplas

Caoncentration (pCinl *
Averaged
Lab Code Data Analysis First Result Second Result Result Acceptance
Mi1824, 1828 41212007 K44 131610 « 11060 122080 + 11050 127295 » 78.17 Pamg
Mi-1B24, 1825 421207 Se-40 1.20 £ G50 1.0 £ 0.38 1.48 £0.31 Pass
AR297C 2971 ar2r2007 Ba-7 C.08 + 601 a.08 200 908 0.0t Fasg
WW.IBRE, 1851 L2007 -3 -5.83 £ 102.28 15008 2 B0 14 72,11 264.97 Pasg
AF-2198, 2198 S32007 Be-7 0.08 £ 001 .08 £0.01 008 0.1 Pase
AP-23TG, 23T 432007 Be-7 0.07 2 .01 007 2001 007 10 Pasg
DW-T0300, 70301 4/472007 e, Alpha 378 £ 089 3.66 2066 3.7¢ 2085 Pagg
DW-T0300, 70307 4/472007 Gr. Beta 293 1051 291 £ 0,64 287 +0.44 Pags
DW-F0235, TRA3E  HsronT Gr. Alpha 2437 £+ 2.88 2272 21324 2355 2208 Pass
DAN-70335, TUS3E 4872007 Gr. Beta 20.26 £ 1.37 18.33 £ 1.34 1930 £ 698 Pasg
SW 1808, 1800 41002007 Gr, Algha 386 2140 4.78 = 1.51 432 £1.03 Bass
SW-1898 18989 41002007 Gr, Beta 631 £1.36 703 2142 6.67 088 Fass
SW.1898, 1898 A110/2007 He3 24195 £ 9335 31840 £ 96.48 280064 26712 Pass
DWW -T0345, 70347 41102007 Gr. Algha 1.83 2 1.08 254 = 1.04 218 2078 Fass
DW-TOB48, TOR4T 47112007 3r. Beta 462 2072 4.01 2071 4.32 = 051 Pasg
DW-TO376, TO37T  4/192007 Gr, Alpha 181080 166 + 0.86 174 £ 059 Pass
DW-T03T6, TO377 479172007 Gr. Bets 184 2 062 224 £ 061 204 £ 044 Pass
DW-T03s, 70312 4202007 Gr. Alpha 1082 £ 150 1320 2 1.56 124 = 108 Pass
WW.2A40 2350 4NTE0OT Gr. Alpha 071 2056 082 £ 0.52 0.88 = 0.38 Pass
WW-24E 2462 42522007 H-3 180,30 £ 100.31 11586 = BT .65 158313 £ 70.00 Pass
LW-2437, 2438 AEB2007 Gr. Bata 271 050 218 £ (.45 243 +0.34 Pass
LW-2917, 2618 43072007 Gr Bewa 187 2079 2,78 £ 0.8 2.38 £ 0.57 Pass
50-2583, 2584 1112007 Be-T 544,99 + 34770 60113 £192.20 57306 £156.7¢ Pass
802583, 2584 5172007 Cs-137 11822 £ 38.61 B7.48 = 2597 10334 £ 2188 Pass
S0-2583 25684 &i2007 K-40 YTE25.00 £ 74990 1767200 £ 72430  1774BB0 £ 52170 Pass
S(0-2583, 2584 {1/2007 ¢, Aipha 11,49 £ 3.96 B804 £3.88 BY7 2277 Pass
80-2583, 2564 &11/2007 Gr. Bata 31072374 2610 = 3.40 28.56 £ 253 Pass
802583, 2564 8/1/2007 Br-40 (.086 + 0.024 0068 £ 0.025 BATT £ 0017 Pass
S$-2620, 2621 8212007 “-3 27790 £ 12670 30440 +101.00 79115 £ B1.02 Pass
WM-2610, 2611 saazo0r K40 1848.20 £ 18420 (3BH.BD £ 12830 948000 2 11227 Pass
W59, 4470 Berizo07 Gr. Beta 10.60 £1.80 1110 = 180 10.85 £ 1.3 Pass
$8-2007, 2688 5/87200G7 Cs-137 0.06 +0.02 005 £0.03 0.05 £ 0.02 Pasg
58-2607, 2688 B/BI2007 K40 8.03 £0.57 7.36 +0.68 770 20044 Pass
WMi-2780, 2791 5/14/2007 K-40 188430 2 126.20 62780 £ 12880 168095 +00.16 Pass
W-4505, 4506 5/44/2007 Gr. Beta 330 2170 380 +1.60 380 112 Pags
DWw.3213, 3220 282007 M 062 2032 068 2031 0.66 +0.22 Pass
S0-3418, 3417 8312007 Cg-137 .15 £ 003 D18 2003 015 + 002 Pags
80-3414, 3417 5312007 Gr Beta 2288 £233 2248 £2.37 2287 £1.88 Paug
50-3418, 3417 5312007 K-40 1226 08O 12.36 £ 0.65 12.31 £0.82 Pass
F.3581, 35682 5312007 K40 306 :0.39 3372045 3212030 Pasy
51-331%, 3312 8472007 Be-7 061 +£029 55 £ 0,25 058 £018 Pass
SE-3511. 3312 B/472007 K-40 578 £ 087 487 £0.25 533 20368 Pass




TABLE A-5 In-House “Dupticate’ Senplas

Concentration [pCil J

]

Averagad
Lab Coce Dals Anaiysis First Reault Second Result Resuil Acceplanca
S1.-3992, 3983 G207 Be-7 .78 £ 0.19 0.74 £ 0.32 075 £0.18 Pass
81-3982, 39493 Gr42007 Gr. Bets 1381 £ 112 4,06 £ 1.08 1384 £0.78 Pass
51-36892, 3983 BA420407 K-40 2432038 229 £ 040 2.36 20,27 Pass
W-BGB7, 5088 B/14/2007 Gr. Beta 870 £ 1.9C TR 180 B20 2134 Pass
SW.3710. 3711 6/14/2007 H-3 G576 £ 28722 GB7021 £ 28142 972556 120450 Pasg
WaA0H2. 4663 282007 Gr. Alpha 0.76 £ 063 0,32 ¢+ 86 0564 £045 Pasgs
W-A082, 4063 B282007 Gr. Bata 0.87 £052 0.58 £4.57 0.78 £ 0,39 Pass
AP-4448, 4440 #2802007 Be-7 310 £0.02 0.09 £ 0.02 0.1 £ 001 Pags
&G-3735, 3736 B/30/2007 fe-7 .84 £ 042 0.82 +0.18 0832011 Pass
§G-3735, 3736 02007 Ce137 Ga7 £ 0.0 407 £ 0.0t 007 = 007 Pags
SG-3735, 3736 6302007 Gr. Bata 5t 2222 38 £2.22 3016 £1.87 Pass
BG-3735, 3736 /302007 K40 g.41 2031 890 2048 S18 £0.20 Pass
LW-4175, 4178 8/30:2007 Gr. Bata 218+ 08B0 192 x0.68 208 £ 045 Pass
5G-5442, 5423 Hiririo Gr. Aopha 10.31 2188 1057 £ 1.98 10.44 £1.40 Pass
8G-5422. 5425 Frateon? Gr. Beota 18.55 = 146 20897 2 148 1978 £ 1.04 Pass
AP-4656, 4657 TA2007 Be-7 Q.08 ¢ 0402 O30 £ 002 014 £0.01 Puass
AP-4TH3. 4784 TIR20067 Be-7 Q.41 2002 0.0 2002 G110 01 Pass
5G-54130. 5431 TI2007 Be-7 1017 £ 0,48 10.08 £0.51 1012 £ 035 Fass
SG-5430 5431 TV2ET 5137 Q080 £ 0030 Q0658 20011 0055 £ 0.007 Pass
S06-5430, 5431 FEAR TN Gr. Apha 17.86 £ 2.78 1574 2270 1540 £ 164 Pass
£G-5430. 5831 [iaRIvaiak Gr. Beta 2619 £ 1.74 2504 £ 1 B8 2582 £1.27 Pass
SG-5430. 5431 TI007 K-40 769 + 0.30 7TE5 £ 028 TAT £+ 0.1 Pass
VWW-420R, 4289 711202007 Gr, Beta 174 £ 074 222080 198 £ 0.58 Pass
DW-T0612, TOB13  7/23/2007 Gr Alpha 4.54 141 419 £ .97 437 £074 Pass
WW-4818, 4918 TRE2007 H3 24043 £ 11112 21868 £ 11027 228.56 £ 7B.27 Pags
W-4742, 4743 Ti2ee2007 K44 1820.30 £ 13410 1802.90 £ 19950 181180 £ 120,18 Pass
VE-4558, 4040 a/t/2007 Ba-7 .39 £+ 0.21 G45 £0.20 0.42 £015 Pass
VE-4£38, 4840 87412007 Gr. Bata 6.50 x4 14 E76 +0.13 5B £8.10 Pass
VE-4534, 4840 842007 K-40 3.36 £ 0.45 336 £0.21 3.36 £0.25 Pass
8G-6274, 8275 88/2007 Gr, Alpha 1668 x 320 19,26 + 339 1787 £236 Pass
5G-6274, 6275 BB/2007 Gt Beta 483 272 4242 £ 266 4168 + 191 Pass
SW.5218, 5219 Bi2O07 L13t 1.31 2024 142 2024 137 2017 Pags
§G-6284, 6285 BRI2007 Ce-137 0.043 £ 0.008 0051 £ G007 L.047 + G005 Pass
SG-6284, 6285 BB22007 Gr. Alpha $.38 £2.03 13.61 £3.38 19.50 £2.24 Pass
SG-6284, 6285 BB2007 Gr. Bets 3346 2284 3287 £293 3317 2204 Pass
SG-£284, 6285 BB2007 K40 1618 £ 024 1623 +0.25 1618 2017 Pass
WW-5310, 5311 82007 H-3 44 O £ 106 00 B3100 2 13300 73750 27747 Pass
SW-5303, 5304 402007 Gr. Beta 232 £1.3% 171 2127 202 2082 Pass
SW-B393, 5304 814/2007 H-3 190,06 + BE.AC 89.05 £ 80.88 129.55 = 59,32 Pasy
W-5488, 5468 BAS/200T H-3 262.58 + 10843 JBET £ 11142 30485 £ 77.74 Pass




TABLE A-5. inHouse "Duplicats” Samples

Concantration {pCily’

Averaged
Lab Code Date Analysiz First Rosult Secon Result Resull Acgeplance
VE-5553. 55654 B2H2007 K40 188 £ 0.33 1.80 x 0.22 1.85 £ 020 Pass
WWN-5643 5844 BrRZ2007 M3 25800 + 110.00 286.00 = 110.00 26250 £ 7778 Pazs
SWU-5798, 5800 8282007 Gr.Bela 264 £1.148 362 £1.06 3152079 FPags
DW-T0T52, 70783 815172007 Gr, Alpha 1441 £ 1.48 12.80 = 1.50 136868 £ 106 Pass
VE-8917, 5948 42007 Be-7 4.94 2 017 Q.82 £ 020 0.8 +4.13 Pass
VE-5017, 5918 Si4/2007 K40 373 £ 037 3.58 £ 0.36 386 £ 0.76 Pass
VE-&517, 5918 Q2007 Gr. Beta 271 20,10 288 =090 270 £0.07 Pass
Wi-B008, 6010 W1/2607 K-40 134890 = 11540 138810 £ 11640 136860 £ §1.26 Paze
M-EG30, 8031 G067 K-40 124270 £ 118.00 147560 & 11960 135815 + B4 .01 Pass
MI-B330, 8031 Q22007 Br80 1.00  0.38 0.80 £0.34 095 +0.26 Pass
DW-70718, 70718 M 272007 Gr. Alpha 2304 2371 2322 £ 381 23132258 Fass
DW-70718, 70718 91202007 Gr. Beta 16,93 £ 1.59 17.36 £ 1,68 16.75 £ 118 Pass
SO-6168, 6157 GH42007 M3 181.90 + 8067 23219 £ 62588 57.00 £ 8482 Pazs
80-6484, B4BS G TIEOGT Cs-137 9.01 £ 0.00 007 £ 400 0.01 £0.00 Pass
SO-6484, 6485 F2007 Gr. Beis 24.20 £ 2.60 23.30 + 230 2375 +1.74 Pass
S0-64R4, 64A5 i gvarind K-40 1152 £ 1.18 10.88 £ 1.10 1120 £ .80 Pass
WW-B488, B479 W22007 Gr. Beta 2746 £ 251 2423 £2.28 BTt 21 Pass
E-B847, BG40 V2007 Gr. Beta 182 £0.10 183 011 168 +0.07 Pags
E-B847, 6648 10412007 2] 148 £ 0.24 ERCE I S 140 017 Pass
VN -BESE, BBET 10T Gr. Bata Z2.80 £ 0.897 1.85 £ 087 2.38 1085 Pass
TO-7080, 7081 HAZ00T H-3 13200 22000 38300 2 19100 8750 1 146.10 Pass
SG-B891, BBOZ 132007 Gr. Alpha 12.83 £ 2.12 13.62 + 2.07 13.22 £ 1.48 Pass
5G-6891, 6802 132007 Gs. Bata 1808 +1.41 1827 £1.38 18,18 £+ 008 Pass
AP-TI8Y, 71892 132007 Bas? G.08 £ 0.01 0.08 £ 0.04 0.08 £4501 Pass
WWW-BTES, 6787 19872007 H-3 13333 4 322 13532 + 324 13433 2 228 Pass
WW.G786, 8787 10182007 -3 13188 £ 322 13686 + 326 13372 £ 228 Pass
WE-§528, £824 1082007 Gr. Adphia 008 2004 008 + 0.08 008 003 Pass
VELS2E 5829 10/8/2007 Gr. Bets 555 +0.21 520 £ 0.22 538 £010 Paga
VE-BH28, 6829 ALl raiang Hedld 5454043 520 £ 049 532 £0.33 Pass
$8-8570, 6874 102007 Gr Bata 1810 £ 208 2471 2218 19.80 + 1.51 Fass
SB-4870, 6871 1092007 W40 10,19 £ 0.66 B.72 + 068 G.G8 £0.47 Pass
LW-TROT, TR 101172007 Gr Beta 144 2 058 144 £ 054 142 2038 Pass
w6533, 6534 TE2007  H-40 1386.80 + 10470 133120 £ 106,70 1358.690 £74.74 Pass
BAl-BY33, 6534 1062007 Sr-80 1732052 2,17 £0.57 1.98 40,39 Pass
MI-7059, TO80 HTH2067 K40 1424 80 2 10660  144B.60 + 115.30 1436.70 = 78.51 Pagg
F-7213, 7214 HAA200T H-3 683 2022 724 2022 703 2018 Pass
Fe-7213, 7214 22007 W40 3132081 3.16 £ 0.48 3454038 Pass
WWW-T408, 7409 L2007 H-3 340.71 + BG4S 34827 + BO8ET 34346 284.03 Pass
DW-70856 70857 /242007 Gr Alphs 1103 188 1071 2134 10.87 £ 1.407 Pass
S0.7808, 7508 10262007 Ce-137 030 £0.04 328 £ 0.08 0.28 2003 Pass
807508, 7500 H2E2007  Gr Bela 34332272 3725 2307 3584 £205 Pass
S0-7508, 7508 BT K40 16,84 + 0.84 1743 2108 1714 2067 Pass
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TABLE A-5. inHouse "Duplicate” Samples

. Concentration (pCiA
Averaged
Lab Code Dater Analysis First Result Second Resuit Rasult Aocaptance
83-7529, 7530 1022007 G137 0.42 2003 012 £0.02 012 2002 Pags
38.7529, 7530 10292007 K40 11.85 + 068 11.75 £ 158 11B0 £ 045 Pass
SW-7589, THI0 1MH2007  Gr. Bata 178 +0.29 124 +0.28 180 £0.19 Pass
SWU-TT33, 7734 00302007 Gr. Bela 186 £ 1.01 243 £1.13 205 2076 Pass
L7618, 7819 WBZ607  K-40 37680 = 11430 142870 £ 12880 1401.75 2 8640 Pasg
VE-T66E, TGBT 1452007 Gr. Alpha .07 1004 016 £+ 005 .11 £ 003 Pass
VE-7866, 7667 13/5/2007 Sr. Beda 6§03 £015 813 +£0.15 8.08 = 0.1 Pass
VE-7B66, 7867 TUB200T  Ke4p 582 +0.36 574 +0.38 8.78 +0.25 Pass
DWY-7883, 7854 12007 =131 1.61 £ 0.40 1.08 £0.38 1.35 £ 0.28 Pass
BAL7HT4, TATS 142007 K0 HMO7 70 2 0130 136280 £ 11450 138515 £ 7644 Pags
WiW-8142, 8143 14/28/2007  Gr Beta 951 #2.27 7.86 £ 2.0 8.88 + 148 Pasg
[ -8034, 8095 TWINIHT Gt Bela 160 £ 058 1.25 £01.54 1.43 2 040 Pass
F-8328, 8328 S0 Gr Beta 367 £ 008 400 +0.08 189 £ 008 Pass
WWBATE, BaTG THTHRT MG 296,00 £ W00 44700 £ 107.00 351.50 £ 74.28 Pass

Nota: Duplizate analyses sre parformed on every twentisth sample recedved in-house.  Rasulls sre not listsd for those
analyses with activitias that messure below the LLD:

¥ Resulis are repontad in units of pCIA except for air fillers (pCIFten, food products, veaetation, soll, sediment {pCiia},



TABLE A-6 Department of Energy's Mixed Analyte Performance Evatuation Program (MAPEPY

Congeniration
Kaowr: Control
Lab Code” Date Anatysis Laboratory result Activity Limis ? Aoceptance
STW-1110 010107 Gr Alpha (.45 + 0.08 0,33 400 - 085 Pass
STW-111  DUDVDT G Bets 0.90 £0.14 0.85 0.43 - 1.28 #aa6
STW-111" (1007 Ame241 2.80 £0.21 L7 120 - 2.22 o
STW-11t1 OUMNT  Cos7 151.60 £ 10.00 143.70 100.60 - 186,80 Pazs
STW-1111  DLOAAT  Ss134 7920 £ 8.00 8350 58,50 - 108.6C Pars
STW-1141  DIOUGT  Cs137 1BRTY £12.10 163,00 114,10 - 291.90 Pass
STW-1111  0UOEDT  FeS5 130.30 £ 19.60 129.30 80.50 - 168.10 Puss
sTW-1111  010UE7 K3 26220 £ 990 2H3.00 198,10 - 367.90 Puss
STW-1111  C1OWET  Mnbs 130,80 £ 11.50 12580 8670 - 160.90 Pass
STW-1111  CUOMGT  Ni-B3 127 B0 + 360 130,40 91.30 - 1646.50 Pass
STW-1111  DUOYOT  Ni-83 127.80 + 3.60 130,46 91.30 - 160.50 Pass
STW-1111  OU0H0T  Pu-238 203 £0.17 2.35 458 - 293 Pass
STW-1111 OVO0T  Pu-239040 227 £0.47 222 $.65 - 2.88 Pass
STW-1111  OH0W07  Sr80 980 = 1.40 8.87 621 - 1153 Fass
STW-1111 090107 Te99 B.80 = 1.50 BE OO T4 - 1870 Pass
STW-1111 OUDTGT  U-23%4 2.44 £0.21 248 174 -2.24 Pass
STW-1111  0UOUGT U238 244 20,21 2.48 174 322 Pass
STW-1111 090107 2085 12370 2 4700 114.80 BO .40 - 148,20 Pass
STEO-11127 D017 Am241 484G £ 0.00 3480 24,40 - 45.20 Fail
STSO-1112 OUD107  Cob? 501,20 £ 2.80 47120 32880 - 81280 Pass
STSO-1112 (0107 Co-80 28590 £ 210 274.70 92,30 - 357.10 aey
STS0-1112 09017 Ce14 32580 « 7.40 327.40 226.20 - 42580 Pans
STSO-1112 U Ce137 BEG.TO + 4.60 795 70 55080 - 1039 65 Pz
STS0-1112  DUOTAOT M54 750,80 + 4.70 §85.20 47550 - BODHD Poes
SYAP-1113 010107 Gr Alpha (27 £ 008 0.80 000 - 120 Pass
STAP-1113 010107 Gr SBete 057 » 005 044 6,22 - 066 Pass
STAP-1114  GUOTO7  Am-241 G190 £0.03 0.1 007 -0.33 Pass
STAP-1114  GIOHOT  Co&7 351 £0.07 288 202 -3.75 Pass
STAP-1114 010107 Co6l ZO8 £0.10 291 203-3.78 Pass
STAP-1114  01OUD7  Ce134 402 £0.16 420 284 -545 Pass
STAB-1114  O1OHO7  Cs-137 275 £ 0,12 257 18D - 3.34 Pass
STAP-1114 D107 Mnbg 384 £ 612 3.52 248 - 457 Pass
STAP-1114 D117 Pu-238 07 £ 001 007 0.0% - 609 Pass
STAP-1114  DUOUDT  Pu-23960 G068 +0.01 008 408 - 011 Pase
STAP-1114  OUOWGT  Sr80 (58 £0.18 .61 043.078 Pass
STAP-1114  OHLOU0T U233/ 008 £0.0 6.10 607 <013 Pass
STAP-1114  0UOWOT U238 006 £ 0.01 0.10 407 <013 Sass
STAP-1114  OHOUDY 7085 276 2010 2.68 188 - 3.45 Fazs

AB-1



TABLE A6, Depsrimenrt of Energy's Mixed Analvie Parformance Evalustion Progeam (MAPEP)

Conoentration ®

Krown Contral
Lab Coge” Date Aralysis Laboralory resuft Aty Lirrits ° Accepiance
STVE-1146  QUDTGT  Coe57 BO0 £ 0.28 818 573 -10.64 Pass
STVE-1145 40007 Cofd 450+ 0.20 582 408 -7.57 Puss
STVE-11158  OUDHET  Ce134 B.50 £ 0.30 621 4.35 - BOT Pass
STVE-1315  OuOIHT  Cs137 B20 £ 0.30 6.50 490 -2.08 Pasz
STVE-1915  OUOUDT  MaS4 010 & 0.0 848 £.91.10.96 Pase

* Results obteined by Erveonnentat, lne ., Midwest Laboratory as 8 padicipant n the Departnent of Ensrgy's
Wixed Analyle Performance Evaluation Prograrn, daho Operafions office, idaho Falls, [dano

 Results e raporisd i wuts of Bodkg (sod Bod fwater] o Botintal sampie (Slters, ion}

° Labortory codes as follows STW fwater), §TAP (air e, 5750 (zod), STVE (vagatstor

 BIAPE® results are presentad as the known valuss asd expeched latsorsbory precisim (1 sigma. 1 detensinadion?
and conlrl limits as defired by the MAPES.

© Result of reanalysis, 2 08 & 4,13 plvl.

" The tost 2amples were recountad on fowes hackground detectors Result of the recounts 4% 4 2 6.2 Basg.
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TABLE A7, Interlaboratory Comparison Crosscheck program, Environmental Resource Associates (ERAY

o Concertraton (pOL)
Lab Code®  Dats Analysis Laboratory ERA Cortrol
Result © Resut © Limits Acceptance

STAP-1116 031807 Gr Alpha 3464 £ 256 58 124 -39 Pass
STAP-1116 031907 Gr Bsta 93.4% = 320 rak 468 - 118 Pass
STAP-$117 03007 Am-249 56,04 £ 3.90 578 3.1 - 8O Puass
STAP-1117 031907 Cod0 161000 + R40 13000 0100 - 1630 Fass
STAP-1117 037 Cs-134 1340 40 + 48 84 14205 FI2.0 - 1380 Pass
STAP-1117° Q31807 Cs-137 34530 £ 820 2850 1520 - 336 Fail
STAP-T117" (37007  Fe55 < 1340 oo Pass
STAP-1117° 031607 W54 =548 0.0 Pass
STAP-1117 031807 Pu238 4332 £ 2.26 374 IBT - 40 Pass
STAP-1117  D3NG07  Pu-23940 3523 £ 224 318 229 - 41 Pass
STAP-1117 0371907 8080 156.10 £ 680 166.0 666 - 246 Pass
STAR- €117 O31807  U-2334 4222 + 1.54 478 S - 74 Pass
STAP-4117 O30T U238 4700 + 184 474 0.2 - 68 Pass
STAP-1117  DHTSOT  Usanium #5.79 + 340 7.3 49.5 - 155 Bass
STAP-1117 031807 Zn85 36380 £ 1190 2450 2080 - 412 Pass
STSO-1416 031507 Ac-228 WGT.TT + D406 ITH0.G 1790.0 - 3830 Pass
STSO-1118 054807 Am-241 190079 £ 15613 927 6 5480 - 1200 Pass
STSO-1118  DWIBOT  Bi212 2467 67 £ 114.33 2500.0 &58.0 - 3730 Pass
STSO-14118 031807 Codi 7847 40 « 8660 7430.0 5340.0 - 0820 Pass
STSO-1918 0371607  Cs-134 FHI06 £ 356 88 75600 4850.0 - SOTD Pass
STSC-1118  (3M807  Cs137 53500 + 5930 43000 2900 - 8580 Pass
STSO-1118 031807 K40 1220069 £423.20 111000 BOS0.0 - 15000 Pass
STSO-1118°  DWIBOT  Mneb4 <344 a0 Pase
STSO-1118 031907 Ph-2i2 204680 £ 12720 1730.0 1120.0 - 2430 Pass
STSO1118 DWIGOT  Ph214 414280 £ 110.40 A350.0 1980.0 - 4980 Pass
STSC-1118 031807 Pu-238 109920 £ 73.10 B857.0 490.0 - 1200 Pass
STSO-1118 036907 Pe239d0 158610 £ 8200 13800 IR G - 1810 Pags
STSO-1418  OWNIGOT 8@ 6163.30 = 791.60 7500.0 2610.0 - 12400 Pass
BTSO-1418 030807 Thi34 432040 = 56910 3580.0 2180.0 - 4560 Fass
STSC-1118 031807 U-2334 3236.70 £ 10B.00 8200 2280.0 - 4520 Pass
STSC-1116 034847 U238 3425 20 £ 134.00 5800 2190.0 - 4560 Pass
STSO-1118  03M897T  Uraniuem 6787.80 £ 24000 7AH0.0 42100 - 9930 Pass
STSO-1118  OX1807  Uraniuem 6787.80 £ 24000 73800 4710.0 - 9810 Pass
STSO-111B°  nanny  Zn85 000 2000 00 0.0 -0 Pass
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TABLE A-7. Intertaboratery Compansen Crosscheck program, Environmental Resource Assoclates (ERAP.

Concerdsation (pCiL}
LabCode®  Date Anaiysis Laharatory ERA Contirai
Resul: © Result ¥ Limits Assepiance
STVE-1118 G3Mwe7 Am-241 324860 + 15030 35500 202000 - 4890 Pass
5TVE-1119 G907 Crrr244 18680.7G £ 9150 18400 Q0B - 2870 Pasy
STVE- 1119 DAMSGT Co-Gi 2827 90 + 62,40 Z600.0 1760.0 - 3720 Pass
STVE-1118 0371907 Cs-134 654 80 » 48 40 579.0 3580 -B22 Pass
STVE-1118 GIHOT Ce-137 33730 £ 5580 29200 21500 - 4080 Pass
STVE-1118 GIWGT K-40 4G814.20 £ 616.80 376000 ZFLD - BIEDO Pass
STVE-11197 03967 Mnsd <276 0.0 gy
STVE-1118 G3/39/07 Pu-238 2762.00 £ 25110 2430.0 12500 - 3800 Pass
STVE-1114 C3M19/07 Pu-234:45 215660 + 8340 1800.0 1180.0 - 2600 Pass
STVE-11189 317 S0 B8399.70 = 580.80 BRAG.0 45000 - 11800 Pass
5TVE-1118 GIOT U-23%4 282180 = TA50 24400 1830.0 < 3920 Pass
5TVE-1118 G307 U238 288610 £ 50.70 2810.0 20800 - 3810 Pass
STVE.1118 G307 Uraniun 571800 + 12415 SHEOD 48100 - 7770 Pass
BTVE-1115 O3119707 ZrnG8 4T430 = 4570 3860 2B87.0 - 500 Fass
STW-1120 ST Am-2a 13380 £ 10.60 1780 1230 - 243 Pasg
STW-1120 Q341907 Co-Bl 541.40 £ 9.00 536.0 4670 - 631 Fags
STW.1129 J319a7 Cs-134 152580 £ 6610 1750.0 12800 - 2020 Pagy
STW-1120 O3/ 1907 Cs-137 183940 = 9760 1850.0 18700 - 2220 Fans
STW-1120 9318707 Fe-58 B29.60 £ 22680 6¥1.0 3H20 - 606 Foss
STW-11201 031907 M54 <84 0.0 Pass
STW-1120 a3n807 Pu-238 1233 £ 4.% 6.0 B7E - 144 Pass
ETW.1120 a3war Pu-235/40 9510 £ 380 508 0.3 - 113 Pags
BTwW-1120 a3e0T S80 84940 £ 16.70 9840 B33.0 - 1320 Pass
STW-1120 O30/ 233/ 16420 £ 658 1920 14590 - 247 Fass
STW-1120 G307 U2as 16820 £ 822 180 HMEL - 238 Pass
STW-1120 031ao7 Uranium 33080 1088 AR 2824 - 821 Pasgg
STW-1120 a319/07 Zn-65 2009.00 £ 3840 19100 16000 - 2410 Pags
* Resuits oviined by Environmentsl, Ino, Midwest Laboras cy 8% 3 paricpant in the sk peogran for proficiency
taating adniistarsd by Endronments! Ressortes Aseotiales, sereing =2 9 raplacement for sfurfios romucted
previcusly by the Ervwironmental & Laberstory Cuality A it Program (E3AL)

 Laboratory codes 2 fllows: ST twatar), STAR {air fiter}, STSO {s0d), STVE (vegstation)
© uniess otherseas indeated, the isboratory result i given as the mean = standard devsabion for three determinalions

 Resuifs are presested 85 the known vakess. expacted lahoraton precisan ¢4 sigrma 1 determination) snd contred imits
an provided by ERA

" & high bigs {~ 20%) was observed w gamima resuils for air Blters, & composite Blier geomitlry wats weed o the

LausEbons ve. & singe Hlter geomelry, Fesult of ressinadation. T30, 305 8 £ 6.0 plititer

"Inchuded in the testing series as & “lalse positive”  No sofivty expected.
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