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* Annual Radiological Environmental Operating Report0
*In accordance with Technical Specification 5.9.4.b, herein is the Fort Calhoun
* Station (FCS) Annual Radiological Environmental Operating Report for year 2011. The

data provided is consistent with the objectives as specified in Section 5.2.2 of the Offsite
*Dose Calculation Manual (ODCM), "Annual Radiological Environmental Operating
*Report." The report is presented as follows:

1) An introductory discussion of the implementation of the Radiological
Environmental Monitoring Program (REMP), including program observations and

*environmental impact relevant to the operation of FCS.
0

2) The sample class, sample collection frequency, number of sample locations, and
the number of samples collected this reporting period for each parameter is

*delineated in Table 1.0.0
3) A statistical evaluation of REMP data is summarized in Table 2.0, in accordance

with Regulatory Guide 4.8, Table 1. For each type of sample media and
*analysis, Table 2.0 presents data separately for all indicator locations, all
*control (background) locations, and the location having the highest annual mean
*result. For each of these classes, Table 2.0 specifies the following:

a. The total number of analyses
* b. The fraction of analyses yielding detectable results (i.e., results above the
* highest Lower Limit of Detection (LLD) for this period

c. The maximum, minimum, and average results
d. Locations with the highest annual mean are specified by code, name, and

by distance and direction from the center of plant reactor containment
* building.
0

4) Table 3.0 is a listing of missed samples and explanations

* 5) Table 4.0 is the 2010 Land Use Survey
0

6) Review of Environmental Inc. Quality Assurance Program

7) Appendix A describes the Interlaboratory Comparison Program0
8) Appendix B describes the vendor Data Reporting Conventions utilized

9) Appendix C reports the information required when primary coolant specific
*activity has exceeded the limits of Technical Specification 2.1.30

10) Appendix D is the Sample Location Maps

* 11) Appendix E is vendor Special Analysis results
0
0
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INTRODUCTION

0

* Radiological Environmental Monitoring Program (REMP) - 2011

0

0
~This report gives the results of the Radiological Environmental Monitoring Program

(REMP) for the year 2011. The REMP is a requirement of the Fort Calhoun Station
~(FCS) operating license. It was initiated prior to plant operation in 1973.

*The main purpose of the REMP is to ensure public safety by monitoring plant
discharges and assessing the effect, if any, of plant operations, on the environment.
Samples are collected that would account for various exposure pathways such as

*ingestion, inhalation, adsorption and direct exposure. Samples collected on a regular
* basis include: air, surface water, ground water, milk, vegetation, fish, sediment, and

food crops. Direct radiation is measured by thermoluminescent dosimeters (TLDs).
These samples and TLDs are sent to an independent vendor laboratory for analysis.

*The vendor uses analytical methods that are sensitive enough to detect a level of
*activity far below that which would be considered harmful. Locations for sample
*collection are based on radiological and meteorological data from the Annual Effluent

Release Report and information obtained from the Environmental Land Use Survey.

*Most samples, particularly indicator samples, are collected in a circular area within a
* five-mile radius of plant containment. (However, control locations are usually outside of

five miles.) This circle is divided into sixteen equal sectors, each assigned an
identification letter "A" through "R" (note: letters "I" and "0" are not used, as they may be

*mistaken for the numbers "1" and "0"). Sector "A" is centered on North or zero degrees.
*Sectors are also given directional labels such as "West-Southwest" ("WSW"). Sample
*locations are listed by number along with their respective distances and direction from

plant containment, in the Offsite Dose Calculation Manual (ODCM).

*When assessing sample results, data from indicator locations (those most likely to be
* effected by plant operations) are compared to those from control locations (those least

or not likely to be effected). Results from an indicator location which were significantly
higher than those from a control location, could indicate a plant-attributable effect, and

*could require additional investigation.0
*The results of the sample analyses, as required by the FCS Offsite Dose Calculation

Manual (ODCM), are presented in the attached statistical tables in accordance with
*Table 1 of Regulatory Guide 4.8, "Environmental Technical Specifications for Nuclear
00
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Power Plants." Sample collection was conducted by plant chemistry/environmental
staff. A contract vendor (Environmental Inc., Northbrook, Illinois) performed sample
analyses, preparation of monthly reports and the statistical evaluation of sample results.
All vendor analysis techniques met the sensitivity requirements as stated in the ODCM.

Results for 2011 were within expected ranges and compared closely with historical
results, with the following exceptions. On March 11, 2011 an earthquake and
subsequent tsunami damaged the Fukushima reactor complex in Japan. The
subsequent release from the damaged facilities was detected at nuclear facilities
worldwide. Air particulate samples put in service on 16 March 2011 and collected on 23
March 2011 identified 1-131 in all locations including the control location. The
identification of 1-131 in all locations continued for another 2 weekly sample sets. Iodine
continued to be identified in various REMP samplers until 4/20/2011.

The Missouri river experienced a protracted flooding event. Large snow melts
and heavy early season Dakota rains filled the upstream reservoirs to capacity. Dams
released at records flows for several months submerging a large portion of the site.
Some TLD locations and one groundwater well sampling location were either
submerged, or made inaccessible due to swift currents. The following is a review of
specific sample results.

1) Ambient Gamma Radiation

Ambient gamma radiation is measured by thermoluminescent dosimeters (TLDs)
provided by the vendor laboratory. These dosimeters contain calcium sulfate
phosphors and are processed quarterly. Thirty-two new thermoluminescent
dosimeters were added to the program during the fourth quarter of 2010.

All sample results are within the range of historical data and displayed less than
20% difference when compared to historical averages. Some locations displayed
a low bias during the second and third quarter due to shielding from flood waters.
Several TLD's could not be retrieved or were retrieved late due to floodwaters.
Those locations are listed in Table 3. No discrepancy between released effluents
and resultant radiation dose measured was observed. No changes in plant
operation/procedures are required based upon observed impacts to the
environment to date.

10-Year Trend Comparison of TLD Locations

Location Avg. Dose (mr/week). 2011 Avg. Dose (mr/week)

A 1.37 1.10
B 1.45 1.48
C 1.46 1.43
D 1.25 1.30
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F 1.43 1.53
G 1.32 1.35
H 1.47 1.48
1 1.54 1.45
J 1.59 1.60
K 1.50 1.40
N* 1.40 1.40
0* 1.36 1.43
P* 1.41 1.43
S* 1.43 1.43

L (Control) 1.27 1.28
* At least 5-Year comparison due to data availability

2) Milk/Pasture

Milk samples are collected every two weeks during the pasture season from the
beginning of May through September, and monthly the rest of the calendar year.
Indicator samples are collected from a herd of milk goats at a family farm located
approximately 0.7 miles from the plant in Sector K (South-Southwest). The
control samples are collected from a commercial dairy cow herd located
approximately 9.9 miles from the plant in Sector J (South). These locations are
unchanged from last year.

All milk sample results for Cesium-1 34, Cesium-1 37 and other gammas were at
the LLD for both indicator and control locations. One milk sample did identify I-
131 at the control location. This identification occurred during the Post
Fukushima time frame (March 31). No plant-related effects were observed.

3) Fish

Fish are collected on an annual basis. Control samples are collected at a
location approximately twenty miles upstream of the plant (river miles 665 - 667).
Indicator samples are collected in the immediate vicinity of the power plant (river
miles 644 - 646). Several. species of fish, important to commercial and
recreational interest, representing all levels of the aquatic food chain are
collected at both locations.

All sample results are within the range of historical data. Results from both
control and indicator locations were less than LLD for all gamma emitters,
indicating no plant-related effects.

4) Food Crop

Based on the results of the biennial Land Use Survey, the nearest high
deposition pathway for food crops is the Alvin Pechnik Farm in Sector H
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(0.94 miles, 1630). Accordingly, vegetable samples were collected at Alvin
Pechnik Farm for the purposes of the 2011 REMP.

Samples were comparable with historical results and within the range of results
reported from the control location garden at Mohr Dairy.

All results were at the LLD for all non-naturally occurring radionuclides. No plant-
related effects were observed.

5) Sediment

River sediment samples are collected twice a year at an upstream control
location and a downstream indicator location.

All results were at the LLD for all non-naturally occurring radionuclides. No plant-
related effects were observed.

6) Air Monitoring

Air sample results for 2011 were well within historical limits for all locations.
Additionally, all indicator locations showed results very similar to the control
locations.

All sample results are within the range of historical data. All indicator locations
displayed less than 7% difference when compared to historical average. All 2011
results when compared to historical averages are within the stated vendor error
acceptance tolerance.

Results from both control and indicator locations were less than LLD for gamma
emitters and iodine, except Post Fukushima results. Table C-1 1-131 Activity in
Air Samples, documents the month long period when sample results were
impacted. Similar iodine detection levels were measured on both plant effluent
stacks during the impacted period. Iodine released from plant effluents was
compared with the last 2 years in which iodine release did occur. The 2011 total
iodine effluent release was approximately 2-25% of the past station iodine
release totals. Past higher effluent releases produced no identification of iodine
in REMP sampling. No discrepancy between released effluents and resultant
radiation dose measured was observed. No changes in plant
operation/procedures are required based upon observed impacts to the
environment to date.

10-Year Trend Comparison of Air Sampling Locations

Location Avg. Beta (pCi/m 3) 2011 Avg. Beta (pCi/m 3)

Sector B 0.029 .028
Sector D 0.029 .030
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Sector 1* 0.026 .026
Sector J* 0.028 .029
Sector K* 0.028 .028

Sector F (Control) 0.030 .032
* At least a 5-Year comparison due to data availability

7) Surface Water

Water samples are collected upstream of the plant (control location) as well as
half-mile downstream and at a municipal water treatment plant on the north edge
of Omaha.

Results for Cs-1 34, Cs-1 37, and other gammas were all less than LLD. Tritium

results were also less than LLD. No plant-related effects were detected.

8) Ground Water

Quarterly residential well water samples are collected at the following locations:
Station No. 15, Smith Farm, Station No. 20, Mohr Dairy, Station No. 33, Bansen
Farm and Station No. 40, Herber Acreage. All sample results to date have been
at the LLD except gross beta due to naturally occurring radionuclides. Gross
beta results have ranged from a low of 3.0 pCi/liter to a high of 56.4 pCi/liter, with
an average gross beta for the year of 12.0 pCi/liter. Strontium-90 analysis is
being conducted on wells as part of the station's groundwater protection
program. No plant-related effects were detected.
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Table 1.0 Sample Collection Program.

Number of

Number of Samples

Collection Sample Collected

Sample Class Frequency Locations This Period

Background Radiation (TLDs) Quarterly 47 183

Air Particulates Weekly 6 311

Airborne Iodine Weekly 6 311

Milk Semimonthly 2 22

Surface Water Monthly 3 36

Ground Water Quarterly 4 15

Fish Annually 2 5

Sediment Semiannually 2 4

Food Crops Annually 3 6

TOTAL 893
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Table 2.0 Radiological Environmental Monitoring Program Summary
Name of Facility Fort Calhoun Nuclear P
Location of Facility Washington, Nebraska

Reporting Period January-December, 2011
ower Station - Unit 1 Docket No. 50-295

0
0

0
0
0
0

0
0
S

0
0
0

(County, State )

Indicator Location with Highest Control Number
Sample Type and Locations Annual Mean Locations Non-

Type Number of LLDb Mean (F)0  Mean (F)' Mean (F)0  Routine
(Units) Analyses' Range' Locationd Range0  Range' Results'

Background Gamma 183 0.5 1.4 (179/179) OTD-2K-(I), 1.7 (4/4) 1.3 (4/4) 0
Radiation (0.7-1.8) 2.52 mi. @ 205* (1.6-1.8) (1.2-1.3)

(TLD) OTD-2K-(I), 1.6 (1/1)
(mR/week) 2.52 mi. @ 2050

Airborne GB 311 0.005 0.028 (259/259) OAP-F-(C) 0.032 (52/52) 0.032 (52/52) 0
Particulates (0.004-0.067) 19.5 miles SW. (0.012-0.064) (0.012-0.064)

(pCi/M3) GS 24
Cs-1 34 0.001 < LLD < LLD 0
Cs-137 0.001 < LLD < LLD 0

Other Gammas 0.001 < LLD < LLD 0

Airborne 1-131 311 0.070 0.103 (10/260) OAP-F-(C) 0.114 (2/51) 0.114 (2/51) 0
Iodine (pCi/m3) (0.071-0.132) 19.5 miles SW. (0.094-0.133) (0.094-0.133)

Milk 1-131 22 0.5 < LLD < LLD I0
(pCi/L)

GS 22
K-40 150 1505 (9/9) Bansen Farm 1505 (9/9) 1328 (13/13) 0

(888-1727) 0.7 mi. @ 207 0 (888-1727) (1224-1435)
Cs-134 15 < LLD < LLD 0
Cs-137 15 < LLD < LLD 0

Other Gammas 15 < LLD < LLD 0

Ground Water GB 15 12.0 (11/11) OGW-A-(I), Smith 32.7 (3/3) 3.4 (4/4) 0
(pCi/L) (3.0-56.4) Farm, 1.9 mi @ 1330 (6.5-56.4) (2.4-4.0)

H-3 15 300 < LLD - - < LLD 0
Sr-90 15 0.74 < LLD - - < LLD 0
GS 15

(pCi/L) Cs-1 34 15 < LLD - - < LLD 0
Cs-137 18 < LLD - - < LLD 0

Other Gammas 15 < LLD - - < LLD 0

Surface Water GS 36
(pCi/L) Cs-1 34 15 < LLD - - < LLD 0

Cs-137 18 < LLD - - < LLD 0
Other Gammas 15 < LLD - - < LLD 0

H-3 12 300 < LLD - - < LLD 0
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Table 3.0 Radiological Environmental Monitoring Program Summary Reporting Period January-December, 2011
Name of Facility Fort Calhoun Nuclear Power Station - Unit 1 Docket No. 50-295
Location of Facility Washington, Nebraska

County, State )
Indicator Location with Highest Control Number

Sample Type and Locations Annual Mean Locations Non-
Type Number of LLDD Mean (F)c Mean (F)c Mean (F)c Routine
(Units) Analyses' Rangec Locationd Range' Range' Resultse

Fish GS 5
(pCi/g wet) Mn-54 0.023 < LLD - < LLD 0

Co-58 0.026 < LLD - - < LLD 0
Co-60 0.018 < LLD - - < LLD 0
Fe-59 0.060 < LLD - - < LLD 0
Zn-65 0.036 < LLD - - < LLD 0
Ru-103 0.039 < LLD - - < LLD 0
Cs-1 34 0.020 < LLD - - < LLD 0
Cs-137 0.017 < LLD - - < LLD 0

Sediment GS 4
pCi/g dry Mn-54 0.025 < LLD - < LLD 0

Co-58 0.026 < LLD - - < LLD 0
Co-60 0.021 < LLD - - < LLD 0
Fe-59 0.067 < LLD - - < LLD 0
Zn-65 0.061 < LLD - - < LLD 0
Cs-134 0.021 < LLD - - < LLD 0
Cs-137 0.028 < LLD - - < LLD 0

Food Crops GS 6
(pCi/g wet) Mn-54 0.019 < LLD - - < LLD 0

Co-58 0.011 < LLD - - < LLD 0
Co-60 0.016 < LLD - - < LLD 0
Fe-59 0.023 < LLD - - < LLD 0
Zn-65 0.024 < LLD - - < LLD 0
Zr-Nb-95 0.015 < LLD - - < LLD 0
Cs-134 0.017 < LLD - - < LLD 0
Cs-137 0.017 < LLD - - < LLD 0
Ba-La-140 0.012 < LLD - - < LLD 0

GB = gross beta, GS = gamma scan.
b LLD = nominal lower limit of detection based on a 95% confidence level.
c Mean and range are based on detectable measurements only (i.e., >LLD) Fraction of detectable measurements at specified locations

is indicated in parentheses (F).
d Locations are specified: (1) by code, (2) by name, and (3) by distance and direction relative to the Reactor Containment Building.
a Non-routine results are those which exceed ten times the control station value. If no control station value is available, the result is

considered non-routine if it exceeds the typical pre-operational value for the medium or location.
f Positive iodine activity was detected in both activated charcoal and particulate filters from March 23 through April 20, 2011

and is attributed to the Fukushima Daiichi accident.
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Table 3.0 Listing of Missed Samples (samples scheduled but not collected)

Sample Type Date Location Reason

AP

Ww

TLD

TLD

TLD

5111/2011

6124/2011

7/11/2011

10/11/2011

10/11/2011

OAP-K

OGW-A

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

OTD-2A, 2D&2E

OTD 2A&2E

OTD-2B, 1C, 1D
&IF

Filter Damaged

Inaccessible due to
flooding

Inaccessible due to
flooding

TLD missing in field

Data included in 2 nd

quarter results,
missing for 3 rd quarter
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Table 4.0 Environmental Land Use Survey
Coordinates I

Sector Type of Use Owner's Name (miles/degrees) Counting Technique Age Group°) Remarks

Nearest Residence Wright 4.36 / 351 Interview Adult, Child
Milk Animal None None None None

A Meat Animal None None None None
Vegetable Garden None None None None
Groundwater Cottonwood 4.57 / 349 Interview Adult,Teen,Child,Infant
Nearest Residence J. Rand 1.93/12 Interview Adult
Milk Animal None None None None

B Meat Animal None None None None
Vegetable Garden None None None None
Groundwater J. Rand 1.93 / 12 Interview Adult
Nearest Residence S. Hansen 1.52 / 42 Interview Adult, Child
Milk Animal None None None None

C Meat Animal None None None None
Vegetable Garden Thiele 1.59 / 52 Mail Survey Adult
Groundwater S. Hansen 1.52/42 Interview Adult, Child
Nearest Residence G. Meade 4.79 / 63 Interview Adult
Milk Animal None None None None

D Meat Animal None None None None
Vegetable Garden G. Meade 4.79 / 63 Interview Adult
Groundwater G. Meade 4.79 / 63 Interview Adult

(1) Approximate age categories in receptor deck for evaluating dose commitment:
Infant 0-1 Yr.
Child 1-11 Yrs.
Teen 12-17 Yrs.
Adult Over 17 Yrs.
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Table 4.0 Environmental Land Use Survey

Sector Type of Use Owner's Name Coordinates Counting RemarksSectorTypeof Use__Owner'sName (miles/degrees) Technique Age Group(1 R
Nearest Residence J. Doty 4.67 / 89 Mail Survey Adult
Milk Animal None None None None

E Meat Animal D. Brothers 4.91 / 90 Interview Adult
Vegetable Garden None None None None
Groundwater J. Doty 4.67 / 89 Mail Survey Adult
Nearest Residence Wilson Island 4.22 / 121 Interview Adult
Milk Animal None None None None

F Meat Animal None None None None
Vegetable Garden None None None None
Groundwater Wilson Island 4.22 / 121 Interview Adult
Nearest Residence T. Carter 1.67 / 145 Mail Survey Adult
Milk Animal None None None None

G Meat Animal None None None None
Vegetable Garden W. Kalin 1.74/145 Interview Adult
Groundwater Smith 1.99 / 134 Interview Adult
Nearest Residence S. Herber 0.65 / 163 Interview Adult, Teen
Milk Animal None None None None

H Meat Animal None None None None
Vegetable Garden A. Pechnik 0.94 / 163 Interview Adult
Groundwater S. Herber 0.65/163 Interview Adult, Teen

(1) Approximate age categories in receptor deck for evaluating
Infant 0-1 Yr.
Child 1-11 Yrs.
Teen 12-17 Yrs.
Adult Over 17 Yrs.

dose commitment:
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Table 4.0 Environmental Land Use Survey

Coordinates Counting Age RemarksSector Type of Use Owner's Name (miles/degrees) Technique Group(1 R

Nearest Residence Dowler 0.73 /175 Interview Adult, Teen
Milk Animal Stangl 3.44 / 169 Mail Survey AduIt,TeenChildInfant

J Meat Animal L. Dickes 2.60 / 170 Mail Survey Adult
Vegetable Garden L. Dickes 2.60 / 170 Mail Survey Adult
Groundwater Dowler 0.73/175 Interview Adult, Teen
Nearest Residence T. Bansen 0.65 / 203 Interview Adult, Teen
Milk Animal T. Bansen 0.65 / 203 Interview Adult, Teen

K Meat Animal T. Bansen 0.65 / 203 Interview Adult, Teen
Vegetable Garden T. Bansen 0.65 / 203 Interview Adult, Teen
Groundwater T. Bansen 0.65 / 203 Interview Adult, Teen
Nearest Residence D. Robertson 0.73 / 224 Interview Adult
Milk Animal None None None None

L Meat Animal D. Robertson 0.73 / 224 Interview Adult
Vegetable Garden D. Robertson 0.73 / 224 Interview - Adult
Groundwater D. Robertson 0.73 / 224 Interview Adult
Nearest Residence M. Bensen 1.06 / 257 Interview Adult
Milk Animal None None None None

M Meat Animal B. Wrich 2.42 / 250 Interview Adult
Vegetable Garden D. Russell 1.21 /246 Mail Survey Adult
Groundwater M. Bensen 1.06 / 257 Interview Adult

(1) Approximate age categories in receptor deck for evaluating dose commitment:
Infant 0-1 Yr.
Child 1-11 Yrs.
Teen 12-17 Yrs.
Adult Over 17 Yrs.
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Table 4.0 Environmental Land Use Survey

Coordinates CountingSector Type of Use Owner's Name (miles/degrees) Technique Age Group(1 ) Remarks

Nearest Residence D. Nielsen 1.20 / 263 Mail Survey Adult
Milk Animal None None None None

N Meat Animal J. Anderson 3.25 / 281 Mail Survey Adult
Vegetable Garden G. Asmussen 1.30 / 270 Interview Adult
Groundwater R. Anderson 1.30 / 277 Mail Survey Adult
Nearest Residence G. Wachter 2.27 / 302 Mail Survey Adult
Milk Animal None None None None

P Meat Animal G. Wachter 2.27 / 302 Mail Survey Adult
Vegetable Garden G. Wachter 2.27 / 302 Mail Survey Adult
Groundwater G. Wachter 2.27 / 302 Mail Survey Adult
Nearest Residence R. Hansen 2.40 / 318 Interview Adult
MilkAnimal None None None None

Q Meat Animal None None None None
Vegetable Garden R. Hansen 2.40 / 318 Interview Adult
Groundwater R. Hansen 2.40 / 318 Interview Adult
Nearest Residence B. Shubert 2.08 / 330 Interview Adult, Child
Milk Animal None None None None

R Meat Animal None None None None
Vegetable Garden B. Shubert 2.08 / 330 Interview Adult, Child
Groundwater Sonderup 3.73 / 328 Mail Survey Adult

(1) Approximate age categories in receptor deck for evaluating dose commitment:
Infant 0-1 Yr.
Child 1-11 Yrs.
Teen 12-17 Yrs.
Adult Over 17 Yrs.
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* Review of Environmental Inc., Quality Assurance Program0
*Fort Calhoun Station contracts with Environmental Inc., Midwest Laboratory (vendor
*lab) to perform radioanalysis of environmental samples. Environmental Inc. participates

in interlaboratory comparison (cross-check) programs as part of its quality control
*program. These programs are operated by such agencies as the Department of
*Energy, which supply blind-spike samples such as milk or water containing
* concentrations of radionuclides unknown to the testing laboratory. This type of program

provides an independent check of the analytical laboratory's procedures and processes,
*and provides indication of possible weaknesses. In addition, Environmental Inc. has its
*own in-house QA program of blind-spike and duplicate analyses.
0

Vendor in-house spike sampling was performed without a failure and in-house blank
analyses were performed within acceptable ranges.

*One failure was observed from QA samples performed as part of the Environmental
*Resource Associates Inter-laboratory Comparison Cross-check Program. Surface

water sample STW-1257, experienced high results for a Cesium-134. Cs-134 was
*measured at 38.8 +/- 8 pCi/I with an acceptable band of 26.3-36.7 pCi/I. The sample
*was re-performed and produced acceptable results. Water sample STW-1257 was a
*gamma scan with five isotopes present. -Four were correctly processed. Since no Cs-

134 was identified in station REMP samples during the reporting period, the slight high
bias had no impact. OPPD results were not negatively identified by this vendor

*identified issue. Four DOE mixed analyte failures occurred during the calendar year.
*STSO-1 251 failed low on Sr-90 and Tc-99, both passed on reanalysis. STSO-1240
*failed low on Ni-63. A math error on per cent recovery was discovered which after

recalculation, produced acceptable results. None of these soil analyses are part of the
* FCS REMP program. STAP-1241 failed high on Sr-90. The analysis was re-performed
*successfully. No reason for the failure was listed. Sr-90 is part of the FCS RETS
*program, not the REMP, and is analyzed by a different vendor. STW- 1237 failed on for

Am-241 at 0.35 pCi/I for a range of 0.37 to-0.69 pCi/I. The analysis was repeated and
failed low again. Matrix spikes were prepared to verify the method, and both passed,

*verifying the method. Am-241 has been added to the vendor's internal spike and blank
*program for 2012 to further identify any potential issue. Am-241 is not part of the FCS
*REMP program.

*These results indicate the vendor's ability to self-identify and correct any deviations from
*acceptable or expected results. The test results had no impact on Fort Calhoun

samples and were documented as such by the vendor.

0
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APPENDIX A

INTERLABORATORY COMPARISON PROGRAM RESULTS

NOTE: Environmental Inc., Midwest Laboratory participates in intercomparison studies administered by
Environmental Resources Associates, and serves as-a replacement for studies conducted previously
by the U.S. EPA Environmental Monitoring Systems Laboratory, Las Vegas, Nevada. Results are
reported in Appendix A. TLD Intercomparison results, in-house spikes, blanks, duplicates and
mixed analyte performance evaluation program results are also reported. Appendix A is updated
four times a year; the complete Appendix is included in March, June, September and December
monthly progress reports only.

January through December, 2011

A-1

00
S
0
S
S
0
S
0
0
S
S
0
0
0
S
S
0



0
0

0 Appendix A

Interlaboratory Comparison Program Results

0
0

Environmental, Inc, Midwest Laboratory has participated in interlaboratory comparison (crosscheck)
programs since the formulation of it's quality control program in December 1971. These programs are
operated by agencies Which supply environmental type samples containing concentrations of radionuclides
known to the issuing agency but not to participant laboratories. The purpose of such a program is to provide
an independent check on a laboratory's analytical procedures and to alert it of any possible problems.

Participant laboratories measure the concentration of specified radionuclides and report them to the issuing
agency. Several months later, the agency reports the known values to the participant laboratories and
specifies control limits. Results consistently higher or lower than the known values or outside the control

0limits indicate a need to check the instruments or procedures used.

Results in Table A-1 were obtained through participation in the environmental sample crosscheck program
S administered by Environmental Resources Associates, serving as a replacement for studies conducted
*previously by the U.S. EPA Environmental Monitoring Systems Laboratory, 'Las Vegas, Nevada.

oTable A-2 lists results for thermoluminescent dosimeters (TLDs), via International
0Intercomparison of Environmental Dosimeters, when available, and internal laboratory testing.

Table A-3 lists results of the analyses on in-house "spiked" samples for the past twelve months. All samples
0t are prepared using NIST traceable sources. Data for previous years available -upon request.
0

Table A-4 lists results of the analyses on in-house "blank" samples for the past twelve months. Data for
0previous years available upon request.0
* Table A-5 lists REMP specific.analytical results from the in-house "duplicate' program for the past twelve

months. Acceptance is based on the difference of the results being less than the sum of the errors.
*Complete analytical data for duplicate analyses is available upon request.

The results in Table A-6 were obtained through participation in the Mixed Analyte Performance Evaluation

0Program.0
Results in Table A-7 were obtained through participation in the environmental sample crosscheck program

administered by Environmental Resources Associates, serving as a replacement for studies conducted
*previously by the Environmental Measurement Laboratory Quality Assessment Program (EML).

Attachment A lists the laboratory precision at the I sigma level for various analyses. The acceptance criteria
in Table A-3 is set at ±2 sigma.0

*l Out-of-limit results are explained directly below the result.

0S
0
0
0
*A-2

0
0



Attachment A

ACCEPTANCE CRITERIA FOR ".SPIKED" SAMPLES

LABORATORY PRECISION: ONE STANDARD DEVIATION VALUES FOR VARIOUS ANALYSESa

One standard deviation
Analysis Level for single determination

0
0

0
0
0
0
0
0
0

0

0
0

0
0

0

0
0

Gamma Emitters

Strontium-89b

Strontium90gb

Potassium-40

Gross alpha

Gross beta

Tritium

Radium-226,-228

Plutonium

Iodine-131,
Iodine-12 9 b

Uranium-238,
•Nickel-63b

Technetium-99b

bIron-55

5 to 100 pCi/liter or kg
> 100 pCi/liter or kg

5.0 pCi/liter
5% of known value

5 to 50 pCi/liter or kg
> 50 pCi/liter or kg

2 to 30 pCi/liter or kg
> 30 pCi/liter or kg

-> 0.1 g/liter or kg

< 20 pCi/liter
> 20 pCi/liter

< 100 pCi/liter
> 100 pCi/liter

< 4,,000 pCi/liter

> 4,000 pCi/liter

- 0.1 pCi/liter

>- 0.1 pCi/liter, gram, or sample

-< 55 pCi/liter

> 55 pCi/liter

-< 35 pCi/liter

> 35 pCi/liter

50 to 100 pCi/liter
> 100 pCi/liter

5.0 pCi/liter
10% of known value

5.0 pCi/liter
10% of known value

5% of known value

5.0 pCi/liter
25% of known value

5.0 pCi/liter

5% of known Value

±lo :

169.85 x (known)
0°0 933

10% of known value

15% of known value

10% of known value

6 pCi/liter

10% of known value

6 pCi/liter

15% of known value

10 pCi/liter
10% of known value

20% of known valueOther Analyses b

a From EPA publication, "Environmental Radioactivity Laboratory Intercomparison Studies

Program, Fiscal Year, 1981-1982, EPA-600/4-81-004.
b Laboratory limit.
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TABLE A-1. Interlaboratory Comparison Crosscheck program, Environmental Resource Associates (ERA)a.

Concentration (pCi/L)

Lab Code Date Analysis Laboratory ERA Control

Result b Result C Limits Acceptance

STW-1243 04/04/11 Sr-89
STW-1243 04/04/11 Sr-90

STW-1244 04/04/11 Ba-133
STW-1244 04/04/11 Co-60

68.2 ± 5.8
44.3 ± 2.4

69.8. ± 3.9
87.9 + 3.8

69.5 ± 3.7
77.9 ± 5.3

105.2 + 8.4

STW-1244
STW-1244
STW-1244

04/04/11
04/04/11
04/04/11

Cs-134
Cs-137
Zn-65

STW-1245 04/04/11 Gr. Alpha 41.5 ± 2.3
STW-1245 04/04/11 Gr. Beta 48.9 ± 1.8

STW-1246 04/04/11 1-131

STW-1247
STW-1247
STW-1247

04/04/11
04/04/11
04/04/11

Ra-226
Ra-228
Uranium

STW-1248 04/04/11 H-3

STW-1256 10/07/11 Sr-89
STW-1256 10/07/11. Sr-90

STW-1257
STW-1257
STW-1257 a

STW-1257
STW-1257

STW-1258
STW-1258
STW-1 259
STW-1260
STW-i260.
STW-1260
STW-1261

10/07/11
1.0/07/11
10/07/11
10/07/11
10/07/11

10/07/11
10/07/11
10/07/11
10/07/11
10/07/11
10/07/11
10/07/11

Ba-133
Co-60
Cs-134
Cs-137
Zn-65

Gr. Alpha
Gr. Beta
1-131
Ra-226
Ra-228
Uranium
H-3

26.6 + 1.7

13.2 ±0.6
11.2 ±0.6
36.4 ± 0.6

10322 ±285

68.7 ± 6.0
36.9 ± 2.4

88.2 ± 7.8
1'16.5 ± 7.1

38.8 4- 8.0
45.6 ± 7.3
84.9 ± 15.4

35.7 ± 3.8
36.1 ±3.3
25.0 ± 1.1
12,2 ±0.6
11.5 ± 1.7

46.6 ± 0.5
17435 ±382

63.2
42.5

75.3
88.8

72.9
77.0
98.9

50.1
49.8

27.5

12.1
11.6
39.8

10200.0

69.7
41.1

96.9
119.0

33.4
44.3
76.8

53.2
45.9
27.5
11.6
10.3
48.6

17400

51.1 -71.2
31.3 -48.8

63.0 - 82.8
79.9 - 100.0

59.5 - 80.2
69.3 - 87.4
89.0 -118.0

26.1 -62.9
33.8 - 56.9

22.9 - 32.3

9.0 - 14.0
7.6 -14.3

32.2 - 44.4

8870 -11200

56.9 ý 77.9
30.2 - 47.2

81.8 - 106.0
107.0 - 133.0

26.3 - 36:7
39.4 -51.7
68.9 - 92.5

Pass
Pass

Pass
Pass

Pass
Pass
Pass

Pass
Pass

Pass

Pass
Pass
Pass

Pass

Pass
Pass

Pass
Pass
Fail

Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass

27.8
30.9
22.9

8.7
6.7

39.4
15200

- 66.6
-53.1
-32.3
-13.4
- 12.8
- 54.0
- 19100

8 Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the crosscheck program for proficiency
testing in drinking water conducted by Environmental Resources Associates (ERA).

b Unless otherwise indicated, the laboratory result is given as the mean ± standard deviation for three determinations.

c Results are presented as the known values, expected laboratory precision (1 sigma, I determination) and control limits

as provided by ERA.
d The sample was: reanalyzed. Result of reanalysis was acceptable, 32.9 ± 7.4 pCi/L.
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TABLE A-2. Thermoluminescent Dosimetry, (TLD, CaSO4: Dy Cards).

mR

Lab Code Date Known Lab Result Control

Description Value ± 2 sigma Limits Acceptance

Environmental, Inc.

2010-2

2010-2

2010-2

2010-2

2010-2

2010-2

2010-2

2010-2

2010-2
2010-2
201i0-2

12/13/2010

12/13/2010

12/13/2010

12/13/2010

12/1.3/2010

12/13/2010

12/13/2010

12/13/2010

12/13/2010
12/13/2010
12/13/2010

100 cm.

110 cm.

120 cm.

150 cm.

180 cm.

40 cm.

50 cm.

60 cm.

60 cm.
80 cm.
90 cm.

4.94

4.09
3.43

2.2

1.53

30.89

19.77

13.73

13.73
7.72
6.1

4.65 ± 0.57

3.50 ± 0.74

2.68 ± 0.36

1.75 ± 0.42

1.32 ± 0.52

38.56 ± 2.11

23.35 ± 1.82

14.53 ± 1.24

15.84 ± 1.53
8.33 ± 0.74
5.93 ±. 0.73

3.46

2.86

2.40

1.54

1.07

21.62

13.84

9.61

9.61
5.40
4.27

- 6.42

- 5.32

- 4.46

-2.86

-1.99

-40.16

- 25.70

- 17.85

- 17.85
- 10.04
- 7.93

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass
Pass

Environmental, Inc.

2011-1

2011-1

2011-1
2011-1

2011-1

2011-1

2011-1

2011-1

2011-1

2011-1
2011-1

2011-1

7/6/2011

7/6/2011

7/6/2011
7/6/2011

7/6/20.11

7/6/20-11

7/6/20- 1
7/6/2011

7/6/2011
7/6/20Q 1
7/6/2011

7/6/2011

100 cm.

110 cm.
120 cm.
150 cm.

180 cm.

40 cm.

45 cm.

50 cm.

60 cm.

70 cm.
80 cm.

90 cm.

6.71
5.54

4.66
2.98

2.07

41.92

33.12

26.83

18.63

13.69
10.48

8.28

5.64 + 0.30

4.60 ± 0.46

4.68 + 0.29
2.93 _ 0.66

2.05 ± 0.18

52.36 + 3.08

41.83 8 3.46

28.61 + 2.63

21.00 + 1.15

13.24 ± 1.76
12.18 ± 0.65

7.95 + 0.82

4.70 -8.72

3.88 m 7.20

3.26 - 6.06
2.09 - 3.87

1.45 m2.69

29.34 - 54.50

23.18 - 43.06

18.78 - 34.88

13.04 - 24.22

9.58 - 17.80
7.34 - 13.62

5.80 - 10.76

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass

Pass
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TABLE A-3. In-House "Spike" Samples

Concentration (pCi/L)a

Lab Code b Date Analysis Laboratory results Known Control
2s, n=1 ' Activity Limits d Acceptance

SPW-202
W-20111
W-20711
W-20711
XWW-331
XWW-331

XWW-331
XWW-331
SPAP-567
SPAP-569
SPAP-569
SPAP-571

SPW-5.81
SPW-581
SPW-581
SPW-581
SPMI-583

SPMI-583
SPW-602
SPW-686

SPF-1113
XWW-1602
XWW-1602
XWW-1602
XWW-1602

XWW-2537
XWW-2537
XWW-2537
XWW-2537
SPW-2877

SPMI-3167
SPMI-3.167

SPMI-3167
SPMI-3167

W-52411
W-60711
W-60711

SPAP-4167
SPAP-4167
SPW-4169

SPW-4169

1/17/2011

2/1/2011
2/7/2011
2/7/2011
2/11/2011
2/11/2011

2/11/2011
2/11/2011
2/14/2011
2/14/2011
2/14/2011
2/14/2011
2/15/2011
2/15/2011
2/15/2011
2/1.5/2011

2/15/20111
2/15/2011
2/17/2011
2/25/2011
3/17/2011
3/21/2011
3/21/2011
3/21/2011
3/21/2011

4/4/2011
4/4/2011
4/4/2011
4/4/2011.
5/3/2011

5/24/2011
5/24/2011
5/24/2011
5/24/2011

5/24/2011

6/7/2011
6/7/2011

7/7/2011
7/7/2011
7/7/2011

7/7/2011

U-238
Ra-226

Gr. Alpha
Gr. Beta
Ba-133
Cs-134

Cs•137
H-3
Gr. Beta
Cs-1 34

Cs-137
H-3
Cs-134
Cs-137
Sr-89
Sr-90
Cs-137
Sr-90
U-238
Ni-63

Cs1i37
Ba-133
Cs-134
Cs-137
H-3

Bar133
Cs-134
Cs-137
H-3
Ra-228

Cs-134
Cs-137
Sr-89

Sr-90
Ra-226
Gr. Alpha
Gr. Beta

Cs-134
Cs-137
Cs-134

Cs-137

4.19 ± 0.19
16.32 ±+0.47
23.02 ± 0.45
46.59 ± 0.41

144.30 ± 8.50
22.20 ± 3.70

64.70 ± 7.40
13399 ± 334
46.90 ± 0.11

7.70 ± 1.70
102.47 ± 3.20
75815 ± 542
39.91 ± 1.38
56.28 ± 2.28

112.92 ± 5.61

47.80 ± 2.02
57.04 ± 2.76
36.27 ± 1.47

3.98 ± 0.19
167.41 ± 3.05

2369 ± 22
26.83 ± 6.35
18.90 +4.06

33.98 ± 5.88
7348 ± 248

43.40 ± 4.26
13.50 ± 2.40
68.30 ± 5.90
7134 ± 257

25.23 ± 2.48

33.04 ± 8.25
51.53 ± 8.63
90.89 ± 4.30
41.17 ± 1.53
17.90 ± 0.42
23.00 ± 0.49
43.27 ± 0.42

6.92 ± 1.45
108.02 ± 2.84

34.52 ± 4.79

58.29 ± 6.19

4.17
16.77
20.00
45.20

144.40

21.50

61.00
12538
48.10

7.49
106.79
73230
37.45
53.39

121.42

42.07
53.39

42.07
4.17

208.11

2170
28.58

16.30
30.50
7617

42.70
11.90
60.70
7234

31.62

34.19
53.06
93.47

41.80

16.80
20.00
45.20

6.57
105.80

32.84

52.92

0.00 - 16.17
11.74 - 21.80
10.00 -30.00
35.20 - 55.20

129.96 - 158.84
11.50 - 31.50

51.00 - 71.00
10030 - 15046
28.86 - 67.34

0.00 - 17.49
96.11 -117.47
58584 - 87876
27.45 - 47.45
43.39 - 63.39
97.14 - 145.70
33.66 - 50.48
43.39 - 63.39
33.66 - 50,48

0.00 - 16.17

145.68 -270.54
1953 -2387
18.58 - 38.58

6.30 - 26.30

20.50 - 40.50
6094 -9140

32.70 - 52.70
1.90 -21.90

50.70 - 70.70
5787 - 8681

22.13 -41.11

24.19 - 44.19
43.06 - 63.06
74.78 - 112.16
33.44 - 50.16

11.76 - 21.84
10.00 - 30.00
35.20 - 55.20

0.00 - 16.57
95.22 - 116.38
22.84 - 42.84
42.92 - 62.92

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
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TABLE A-3. In-House "Spike" Samples

Concentration (pCi/L)a

Lab Code b Date Analysis Laboratory results Known Control
2s, n=l Activity Limits' Ac(ceptance

SPW-4169
SPW-4169
SPW-4171
SPW-4180
SPW-41821
SPW.4241
SPW-4180
SPW-5029
SPW-5031
W-91411
W-91411
SPW-91511
W-91911

W-1.00711
W-100711
W-101111
XWW-7220
XWW-7220
XWW-7220
W-1 1301.1
W-201211
W-120111

SPW-41823
SPMI-8906
SPM!-8906
SPW-8916
SPW-8916:
SPAP-8902

SPAP-8904
SPAP-8904
SPW-891 8
SPW-8922
SPW-8924
SPF-8926
SPF-8926

7/7/2011
7/7/2011
7/7/2011
7/7/2011
7/7/2011
7/7/2011
7/8/2011
7/29/2011
7/29/2011
9/14/2011
9/14/2011
9/15/2011
9/19/2011

10/7/2011
10/7/2011
10/11/2011
11/17/2011

11/17/.2011
11/17/2011
11/30/2011
12/1/2011
12/1/2011
12/9/20.11
12/22/2011
12/22/2011
12/22/2011
12/22/2011

12/23/2011
12/23/2011
12/23/2011
12/23/2011

12/23/2011

12/23/2011
12/23/2011
12/23/2011

Sr-89

Sr-90
H-3
Tc-99
Ra-228
Ni-63
Tc-99
C-14
Fe-55
Gr. Alpha
Gr. Beta
Tc-99
Ra-226

Gr, Alpha

Gr. Beta
Ra-226

Ba-133
Cs-!34
Cs-137
Ra-226
Gr. Alpha
Gr. Beta
Ra-228
Cs-i 34
Cs-137
Cs-134
Cs-137
Gr. Beta
Cs-1 34

Cs-1i37
H-3
Ni-63
Tc-99
Cs-134
Cs-137

66.12 ± 4.18
41.72 ± 1.79

70582 ± 767
95.69 ± 1.65
32.57 ± 2.63

403.01 ± 4.66
100.30 ± 1.75

3991 ± 17
13801 ±331
21.58 ± 0.44
43.02 ± 0.40
29.92 + 1.07
17.06 + 0.42

22.05 + 0.4.5
45.51 _ 0.41
16.02 + 0.40

25.11 ±4.36
14.09 ± 3.11
35.59 ± 4.28
16.12 ± 0.39
21.34 ± 0.43
45.55 ± 0.41
26.98 ± 2.38
29.11 ± 3.52
58.27 ± 7.62
31'.74 ± 3.63
56.48 ± 6.12
45.72 ± 0.11

5.19 ± 0.63
101.21 ± 2.55
136759 ± 1056

202.21 ± 3.75
126.10 ± 1.86

0.34 ± 0.01
2.34 ± 0.02

69.64
41.68
71646
97.02
30.63

415.20
97.02
4739

14895
20.00
45.20
32.34
16.80

20.00
45.20
16.80

27.47
16.60
29.98
16.80
20.00
45.20
29.40
28.14

52.36
28.14
52.36

47.11
5.63

104.71
137638
206.88
129.36

0.33
2.09

55.71 - 83.57
33.34 - 50.02
57317 -85975
67.91 -126.13
21.44 -39.82

290.64 - 539.76
67.91 - 126.13
2843 - 6634

11916 -17874
10.00 - 30.00
35.20 - 55.20
20.34 -44.34
11.76 -21.84

10.00 -30.00.
35.20 - 55.20
11.76 - 21.84

17.47 - 37.47
6.60 - 26.60

19.98 -39.98

11.76 -21.84
10.00 -30.00
35.20 - 55.20
20.58 - 38.22

18.14 - 38.14
42.36 - 62.36
18.14 -38.14
42.36 - 62.36

28.27 - 65.95
0.00 - 15..63

94.24 -115.18
110110 -165166
144.82 -268.94
90.55 - 168.17

0.20 - 0.47
1.25 -2.93

Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

a Liquid sample results are reported in pCi/Liter, air filters( pCi/filter), charcoal (pCi/m 3), and solid samples (pCi/g).
b Laboratoiy codes as follows: W (water), Ml (milk), AP (air filter), SO (soil), VE (vegetation),

CH (charcoal canister), F (fish), U (urine).
c Resuits are based on single determinations.

d Control limits are established from the precision values listed in AttachmentA of this report, adjusted to ± 2y.

NOTE: For fish, Jello is used for the Spike matrix. For Vegetation, cabbage is.used for the Spike matrix.
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TABLE A-4. In-House "Blank" Samples

Concentration (pCi/L)a

Lab Code Sample Date Analysisb Laboratory results (4.66a) Acceptance

Type LLD Activityc Criteria (4.66 o)

SPW-202
W-201 11
W-20711
W-20711
S PAP-566
SPAP-568
SPAP-568
SPAP-570
SPW-580
SPW-580
SPW-580
SPW-580
SPMI-582
SPMI-582
SPMI-582
SPMI-582
SPMI-582

SPW-601
SPW-685
SPF-1112
SPF-1112

BKW-401 11
BKW-40111
BKW-401 11
BKW-40111

SPW-2887
W-52411
W-60711
W-60711

S PAP-4164
SPW-4168
SPW-4168
SPW-4168
SPW-4168

SPW-4171
SPW-41811

Water
Water
Water
Water
Air Filter
Air Filter
Air Filter
Air Filter
Water
Water
Water
Water
Milk
Milk
Milk
Milk
Milk
Water
Water
Fish
Fish

Water
Water
Water
Water
Water
Water
Water
Water

Air Filter
Water
Water
Water
Water
Water
Water

1/17/2011
2/1/2011
2/7/2011
2/7/2011
2/14/2011
2/14/2011
2/14/2011
2/14/2011

2/15/2011
2/15/2011
2/15/2011

2/15/2011
2/15/2011
2/15/2011
2/15/2011

2/15/2011
2/15/2011
2/17/2011
2/25/2011
3/17/2011
3/17/2011

4/1/2011
4/1/2011

4/1/2011
4/1/2011
5/3/2011
5/24/2011
6/7/2011
6/7/2011

7/7/2011
7/7/2011
7/7/2011
7/7/2011
7/7/2011
7/7/2011
7/7/2011

U-238
Ra-226
Gr. Alpha
Gr. Beta
Gr. Beta
Cs-134
Cs-1 37
H-3
Cs-134
Cs-1 37
Sr-89
Sr-90
Cs-134
Cs-137
1-131(G)
Sr-89
Sr-90
U-238
Ni-63
Cs-134
Cs-137

1-131

Co-60
Cs-1 34
Cs-1 37
Ra-228
Ra-226
Gr. Alpha
Gr. Beta

Gr. Beta
Cs-i 34
Cs-1'37
Sr-89
Sr-90
H-3
Ra-228

0.10
0.04
0.44

0.75
0.64
2.34
1.56

103.20
2.68
2.84
0.73
0.57
3.49
3.54
4.14
0.71
0.55

0.20
1.61
6.74
5.45

4.16
3.11
4.73
5.04

0.72
0.04
0.51

1.58

0.72
3.41
2.45
0.72
0.51

152.00
0.77

0.12 t 0.12
0.05 ± 0.03

-0.02 ± 0.29

-0.03 ± 0.53
2.24 ± 0.61

-49.40 ± 52.50

0.24 ± 0.57
0.02 ± 0.27

0.16
0.59
0.09
0.05

± 0.67
± 0.32

± 0.17
± 0.98

1.

3.2
3.2
100
100

200
10
10
5
1

10
10
20

5
1
1

20
100
100

10
10
10
10
2
1
1

3.2

3.2
10
10
5
1

200
2

0.46 ± 0.39
0.05 ± 0.03
0.00 ± 0.36
0.38 ± 1.12

1.04 ± 0.48

0.40
-0.19
37.10

0.51

± 0.50
± 0.21
± 81.80
± 0.42

A4-1



TABLE A-4. In-House "Blank" Samples

0

0
0
0

0

0

0
0
0

0
0
0

0
0
0
0

0

0

0
0
0

Concentration (p0iIL)a

Lab Code Sample Date Analysisb Laboratory results (4.666) Acceptance
Type LLD Activityc Criteria (4.66 o)

SPW-4241
SPW-4179

SPW-5028
SPW-5031
W-91411

W-91411
SPW-91511
W-91911

W-100711
W-100711
W-101111
W-113011
W-120111
W-120111

SPW-41813
SPMI-8905
SPMI-8905
SPMI-8905
SPW-8915
SPW-8915

SPWw8915
SPAP-8901
SPAP-8903
SPAP-8903
SPW-891.7
SPW-8921

SPW-8923
SPF-8925
SPF-8925

Water
Water
Water
Water
Water

Water
Water
Water

Water
Water
Water
Water

Water
Water
Water
Milk
Milk
Milk
Water
Water
Water
Air Filter
Air Filter
Air Filter
Water
Water
Water

Fish
Fish

7/7/2011
7/8/2011

7/29/2011
7/29/2011

9/14/2011
9/14/2011
9/15/2011
9/19/2011

10/7/2011
10/7/2011
10/.11/2011
11/30/201 1

12/1/`2011
12/1/2011
1219/2011

12/22/2011
12/22/2011
12/22/2011
12/22/2011
12/22/2011
12/i222011
12/23/2011
12/2312011
12/23/2011
12/23/2011
12/23/2011
12/23)2011

12/23/2011
12/23/2011

Ni-63
Tc-99
C-14
Fe-55
Gr. Alpha

Gr. Beta
Tc-99

Ra-226

Gr. Alpha
Gr. Beta
Ra-226
Ra-226

Gr. Alpha
Gr. Beta

Ra-228
Cs-1 34
Cs-1 37
1-131,(G)
Cs-1 34
Cs-1 37
1-131(G)
Gr. Beta
Cs-1 34
Cs-137
H-3
Ni-63
Tc-99

Cs-1 34

Cs-137

1.70
1.20

109.80
140.60

0.48

0.78
1.11

0.03

0.44
0.76
0.04
0.03

0.41
0.75
0.71
3.27
3.38
2.17
3.37

3.45
3.38
0.78:
1.65
2.41

150.20
16.92

5.66

7.15
9.73

0.09 ± 1.03
-0.96 ± 0.71

61.90 ± 59.20
0.00 ± 85.30

-0.06 ± 0.33
-0.43 + 0.53
-0ý62 + 0.66
0.04 ± 0.02

-0.26 ± 0.28

-0.43 + 0.52
0.05 ± 0.03

0.04 + 0.02
-0.20 ± 0.27
-0.10 ± 0.53
0.17 _ 0.35

0.50 ± 0.46

-3.04 ± 78.80
-4.60 ± 10.16
-5.45 ± 3.34

20
10

200
1000

1.

3.2
10

1

1

3.2
1
1
1

3.2

2
10
10
20
10
10
20

3.2
1.00

100
200

20
10

100

100

a Liquid sample results are reported in pCi/Liter, air filters( pCi/filter), charcoal (pCi/charcoal canister), and solid samples (pCi/kg).

b 1-131(G); iodine-131 as analyzed by gamma spectroscopy.

c Activity reported is a net activity result. For gamma spectroscopic analysis, activity detected below the LLD value is not reported.
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TABLE A-5. In-House "Duplicate" Samples

Concentration (pCi/L)a

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

0

0
0
0

0
0
0
0
0
0
S

0
0
0

0
0
0
0

0
0

0
0
0
0

CF-20, 21

CF-20, 21

CF-20, 21

WW-65, 66

BS-165, 166

BS-165, 166

BS-165, 166

BS-176, 177

BS-176, 177

BS-197, 198

BS-197, 198

BS-197, 198

WW7358, 359

DW-20009, 20010

DW-20009, 20010

WW-337, 338

W-491, 492

W-491 i 492

DW-20014, 20015

SWU-447,448

W-694, 695

DW-20022, 20023

SW-626, 627

LW-825, 826

SWT-845, 846

MI-998, 999

W-1024, 1025

WW-1156, 1157

P-1198, 1199

SW-1434, 1435

WW-1588, 1589

SG-1714,1715

SG-1714, 1715

AP-1862, 1863
W-2143, 2144

AP-2269, 2270
DW-20061,20062

SWU-1455, 1456

SWU-1522, 1523

PM-1543, 1544

PM-1543, 1544

1/3/2011

1/3/2011

1/3/2011

1/6/2011

1/11/2011

1/11/2011

1/11/2011

1/11/2011

1/11/2011

1/11/2011

1/11/2011

1/11/2011

1/17/2011

1/19/2011

1/19/2011

1/25/2011

1/27/2011

1/27/2011

1)28/2011

1/31/2011

2/7/2011

2/9/2011

2/16/2011

2/2412011
3/1/2011

3/7/2011

3/7/2011

3/16/2011

3/17/2011

3/28/2011

3/28/2011

3/28/2011

3/28/2011

3/28/2011

3/28/2011

3/28/2011

3/28/2011

3/29/2011

3/29/2011

3/29/2011

3/29/2011

Be-7

K-40

Sr-90

H-3

Cs-137

H-3

K-40

H-3

K-40

Cs-137

H-3

Kr40

H-3

Ra-226

Ra-228

H-3

Ra-226

Ra-228

Gr. Alpha

Gr. .Beta

H-3

Ra-228

H-3

Gr. Beta

OGr. Beta

K-40

H-3

Gr. Beta

H-3
H-3

Gr. Beta

Gr. Alpha

Gr. Beta

Be-7

H-3
Be-7

Gr. Alpha

Gr. Beta

Gr. Beta

Gr. Beta

Sr-90

0.24

10.37

0.01

321.91

0.13

286.00

14.11

391.00

9.06

0.14

459.00

14.40

331.44

3.66

1.51

21986.00

6.70

6.60

1.91

7.42

± 0.14

± 0.43

± 0.01

± 97.19

± 0.02

± 80.00

± 0.52
± 92.00

± 0.44

± 0.03

± 103.00

± 0.77

± 93.05

± 0.57

± .0.64
± 402.00

± 0.50

± 1.30

± 0.71

± 1.17

0.34

9.76

0.01

345.76

0.15

284.00

13.79

332.00

8.28

0.15

283.00

14.16

±_0.17

± 0.68

± 0.01
± 98.16

± 0.02

± 80.00

± 0.60

± 89.00

± 0.81

± 0.04

± 95.00

± 1.23

628.26 ± 104.30

0.71 ± 0.47

1268.17 ± 129.52

2.65 ± 0.82

1.11 ± 0.39

1760.10 ± 127.50

489.83 ± 101:09

1.79 ± 0.78-

504,00 ± 133.00

15523.00 ± 359.00

1.81 ± 1.23

8.82 ± 0.81

13.78 ± 0.65

0.09 ± 0.02

536.40 ± 99.37

0.07 ± 0.01

2.82 ± 1.33

2.50 ± 0.75

1.36 ± 0.87

13.81 ± 0.26

8.12 ± 3.20

407.65 ± 95.91

2.74 ± 0.43

1.36 ± 0.60

21896.00 ± 401.00

6.10 ± 0.50

8.40 ± 1.40

2.34 ± 0.80

6U85 ± 1.11
692.37 ± 106.89

1.13 ± 0.54

1144.65 ± 125.39

.2.45 ± 0.74

0.80 _ 0.37

1708.50_+ 131.60

581.39 ± 105.06

0.47 ±+0.66

597.00 ± 136.00

15968.00 ± 364.00

2.81 ± 1.38
8.58 ± 0.74

12.76 ± 0.58

0.08 ± 0:02

466.79 ± 96.46

0.08 ± OOl
3.89 ± 1.26

2.75 0 0.83

2.14 ± 0.96

13.67 ±-0.27
7J71 - 3.25

0,29 ± 0.11

10.07 ± 0.40

0.01 ± 0.00
333.83 ± 69.06

0.14 ± 0.01

285.00 ± 56.57

13.95 ± 0.40

361.50 ± 64.00

8.67 ± 0.46

0.15 ± 0.03

371.00 ± 70.06
14.28 ± 0.73

369.55 ± 66.81

3.20 ± 0.36

1.44 ± 0.44

21941.00 ± 283.90

6.40 ± 0.35

7.50 ± 0.96

2.13 ± 0.53

7.14 -± 0.81

660.32 ± 74.67

0.92 ± 0.36

1206.41 ± 90.14

2.55 ± 0.55

0.96 ± 0.27
1734.30 ± 91.62

535.61 ± 72.90

1.13 ± 0.51

550.50 ± 95.11

15745.50 ± 255.63

2.31 ± 0.92

8.70 ±- 0.55

13.27 ± 0.44

0.08 ± 0.01

501.59 ± 69.25

0.07 ± 0.01

3.36 ± 0.92

2.62 ± 0.56

1.75 ± 0.65

13.74 ± 0.19

7.91 ± 2.28

Pass
Pass

Pass

Pass

Pass
Pass

Pass
Pass
Pass

Pass

Pass

Pass
Pass

Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass

Pass
Pass
Pass

Pass

Pass
Pass

Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
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TABLE A-5. In-House "Duplicate" Samples

0

0
0
0

0

0
0
0
0
0
0

0

0

0

0
0

0
0

0
0

0

Concentration (pCi/L)a

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

SWT-5885, 5886

AP-1 883, 1884

AP-2248, 2249

DW-20066, 20067

DW-20066, 20067

P-1567, 1568

MI-1609, 1610
MI-1609, 1610

MI-1609, 1610

S-1651, 1652

S-1651, 1652
AP-1841, 1842

AP-1841, 1842

AP-1841, 1842

S-1990, 1991

S-1990, 1991

WW-2552, 2553

PM-1904, 1905

PM-1904, 1905

P-2011, 2012

WW-2053, 2054

BS-2095, 2096

DW-20099, 20100

DW-20099, 20100

WW-2416,2417

P-2185, 2186

WWm2353,2354

DW-20115, 20116

DW-20115, 20116

SO-2960, 2961

MI-2657, 2658

DW-20130, 20131

DW-20130, 20131

DW-20148,20149

DW-20148, 20149

PM-2810,2811

PM-2810, 2811

PM-2810, 2811

WW-3065,3066

WW-3086,3087

3/29/2011

3/30/2011

3/30/2011

3/30/2011
3/30/2011

4/1/2011

4/4/2011

4/4/2011

4/4/201.1

4/4/2011

4/4/201.1

4/7/2011

4/7/2011

4/7/2011

4/7/2011

4/7/2011

4/7/2011

4/11/2011

4/11/2011

4/11/2011

4/13/2011

4/13/2011
4/13/2011

4/13/2011

4/19/2011
4/20/2011

4/20/2011
4/26/2011

4/26/2011

4/27/2011

5/2/2011

5/2/2011
5/2/2011

5/3/2011

5/3/2011

5/4/2011

5/4/2011

5/4/2011.

5/16/2011

5/16/2011

Gr. Beta

Be-7

Be-7

Ra-226
Ra-228

H-3

1-131

K-40

Sr-90

Ac-228

Pb-214

Be-7

Cs-137

1-131(G)

Ac-228

Pb-214

H-3

K-40

Sr-90

H-3

H-3

K-40

U-233/4

U-238

H-3

H-3

H-3

U7233/4

U-238

K-40

K-40

U-233/4
U-238

U-233/4

U-238

:Cs-134

Cs-137

K-40

H-3

H-3

1.21 ± 0.54

0.07 ± 0.01

0.06 ± 0.01

2.14 ± 0.16

2.55 ± 0.65

0.77 ± 0.54

0.09 ± 0.02

0.06 ± 0.01

2.10 ± 0.16

1.78 ± 0.62

0.99 ± 0.38

0.08 ± 0.01

0.06 ± 0.01
2.12 ±0.11
2.17 ± 0.45

289.00 ± 103.00

0.85 ± 0.17
1323.80 ± 112.00

0.85 ± 0.33

0.88 ± 0.08
1.09 ± 0.12

0.12 ± 0.02

0.00 ± 0.00

0.02 ±0.00

15.83 ± 0.39

11.21 ± 0.23

761.09 + 116.48

13585.00 ± 611.00

9.94 + 3.05

670.00 ± 108.00

220.20 ± 86.50

12.88 ±0.72
1.64 ±0.40

1.49 ±_0.39
217.10 ± 97.00

405.00 ± 93.00

525.54 ± 119.74

11.94 ±+2.34

2.70 ±1.15
22.63 ± 1.36

1319.30 ± 101.30

7.59 ± 0.90

4.67 ±+0.72

6.64 ± 0.83
6.11 ± 0.83

18.64 ± 12.16

28.99 ± 14.92
14368.00 ± 720.00

280.51 ± 86.98

341.14 ± 85.94

296.00

0.91

1323.20

0.97

1.03
0.84

0.12

0.00

0.03

16.12

11.81

759.04

14278.00

5.62

619.00

246.80

13.56

± 103.00

± 0.18

± 96.22

± 0.34

± 0.22

±-0.16
± 0.01

+ 0.00

± 0.00

+ 0.64

± 1.22

+ 116.41

± 648.00

±+2.52

± 106.00

± 87.80

± 1.08

1.31 ± 0.34

1.28 ± 0.33

1.84.90 ± 95.60

504.00 ± 98.00

399.41 ± 115.99

10.71 ± 1.19

3.89 ± 0.72

22.90 ± 0.03

1403.20 ± 131.60

7.62 ± 0.83

4.84 ± 0.66

6.35 ± 0.81

5.18 ± 0.73

33.33 ± 11.86

21.17 ± 12.16

14309.00 ± 638.00

179.46 ± 82M83

377.97 ± 87.43

292.50 ± 72.83

0.88 ± 0.13

.1323.50 ± 73.83

0.91 ± 0.24

0.96 ± 0.12

0.97 ± 0.10

0.12 ± 0.01

0.00 ± 0.00

0.03 ± 0.00

15.98 +-±0.37

11.51 ±0.62
760.07 ± 82.34

13931.50. 445.32

7.78 ± 1.98

644.50 ± 75.66

233.50 ± 61.63

13.22 ± 0.65

1.48 ±.0.26
1.39 ± 0.26

201.00 ± 68.10

454.50 ± 67.55

462.48 ± 83.35

11.33 ± 1.31

3.30 ± 0.68

22.77 ± 0.68

1361.25 ± 83.04

7.61 ± 0.61

4.76 ± 0.49

6.50 ± 0.58

5.65 ± 0.55

25.99 ± 8.49

25.08 ± 9.62

14338.50 ± 481.00

229.98 ± 60.05

359.56 ± 61.30

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

!Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
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TABLE A-5. In-House 'Duplicate" Samples

0

0
0
0
0

0
0
0
0
0
0
0

0

0
S
0
0
0

S

0
0

0
0
0
0

Concentration (pCi/L a

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

SG-3134, 3135

SG-3134, 3135

F-3221, 3222

SS-3434, 3435

AP-3329, 3330

WW-3350,3351

G-3413, 3414

G-3413, 3414

G-3413, 3414

AP-3602, 3603

SO-3797, 3798

SO-3797, 3798

SO-3797, 3798

SO-3797, 3798

SO-3797, 3798

SO3797, 3798

SO-3797, 3798

SO-3797, 3798

SO&3797, 3798

SO-3797, 3798

MI-3935, 3936

BS-4172, 4173

BS-4i72, 4173

DW-20183, 20184

DW720183, 20184

WW-4019,4020

PM-4193, 41.94

LW-4235, 4236

AP-4367, 4368

MI-4416, 4417

W-4914,4915

MI-4438, 4439

VE-4481, 4482

AP-4677 4678

W-5537,5538

P-4764, 4765

WW-5211,5212

5/16/2011

5/16/2011

5/23/2011

5/25/2011

5/26/2011

6/1/2011

6/1/2011

6/1/2011

6/1/2011

6/3/2011
,6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/8/2011

6/20/2011

6/21/2011

6/21/2011

6/21/2011

6/21/2011

6/24/2011

6/30/2011
6/30/2011

7/7/2011

71i 1/2011

7/11/2011

7/12/2011

7/13/2011

7/15/2011

7/18/2011

7/19/2011

7/24/2011

Ac-228

Pb-214

K-40

K-40

Be-7

H-3

Be-7

Gr. Beta

K-40

Be-7

Ac-228

Bi-212

Bi-214

Cs-1 37

K-40

Pb-212

Pb-214

Th-232

U-233/4

U-238

K-40

Cs-1 37

K-40

U-233/4

U-238

Gr. Beta

K-40

Gr. Beta

Be-7

K-40

H-3

K-40

K-40

Be-7

H-3

H-3

H-3

11.19 +0.82

9.12 4 0.17

2.73 ± 0.39

11533.00 +563.70

0.24 ±0.11
235.37 ± 83.98

0.28 ± 0.10

11.04 ± 0.31

6.80 ± 0.33

0.20 ± 0.08
0.99 ± 0.05
1.10 + 0.12

0,87 + 0.02

0,41 _ 0.01

16.08 - 0.26

0.98 ±0.10

0.95 ± 0;02

0.47 + 0.05

0o16 ± 0.02

0.16 ± 0.02

1764.60 ± 119.40

51.50 ± 23.78

11730.00 ± 679.60

10M00 ± 1.00

6.70 ± 0.80

3.56 ±- 1.20

14795.00 + 759.00

2.70 + 0.72

0.17 - 0.10

1342.40 +91.49

576.36 ± 110.35

1280.60 + 107.50

4452.60 ± 332.40

0.18 + 0.08

650.13 ± 105.19

179.82 ± 84.81

191.94 ± 85.50

12.50 ± 0.84

9.37 ± 0.42

2.81 ± 0.42

11236.00 ± 566.10

0.23 ± 0.13

173.12 ± 81.05

0.25 ± 0.09

10.85 ± 0.31

6.71 ± 0.38

0.25 ± 0.10

1.00 ± 0.06

1.08 ± 0.17

0.86 ± 0.02

0.39 ± 0.01

16.27 ± 0.29

0.93 + 0.02

0.91 + 0.02

0.49 + 0.04

0.15 ±-0.02
0.13 - 0.02

1843.10 _ 136.50

48.57 + 17.06

11:1.20.00 - 512.30

8.40 ± 0.90

6.10 ± 0.80

3.16 ± 1.21

14660.00 ± 750.00

2.11 ± 0.78

0.19 ± 0.11

1447.00 ± 114.80

584.67 ± 110.67

1381.20 ± 112.70

4767.90 ±+349.70
0.23 ± 0.09

695.39 ± 106.94

138.72 ± 82.79

136.22 ± 82.76

11.85 ± 0.59

9.25. ± 0.23
2.77 ± 0.29

11384.50 ± 399.45

0.24 ± 0.08

204.25 ± 58.36

0.27 ± 0.07

10.95 ± 0.22

6.76 ± 0.25

0.22 ± 0.07
1.00 ± 0.04

1.09 ± 0.10

0.87 ± 0.01

0.40 ± 0.01

16.18 ± 0.19

0.96 ± 0.05

0.93 -4 0.01

0.48 ±0.03

0.16 ± 0.01

0.15 - 0.01

1803.85 ± 90.68

50.04 ± 14.63

11425.00 - 425.53

9.20 ± 0.67

6.40 ± 0.57

3.36 ± 0.85

14727.50 ± 533.52

2.41 ±0.53

0.18 +0.07

1394.70 ± 73.40

580.52 + 78.14

1330.90 ± 77.87

4610.25 ± 241.24

0.20 ± 0.06

672.76 + 75.00

159.27 ± 59.26

164.08 ± 59.50

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
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0
0
0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0

0
0

0
S

S

0
0

0
0

TABLE A-5. In-House "Duplicate" Samples

Concentration (pCi/L)8

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

VE-4998, 4999

VE-4998, 4999

DW-20258, 20259

DW-20258, 20259

DW-20258, 20259

DW-20269, 20270

DW-20269, 20270

DW-20280, 20281

DW-20280, 20281

MI-5019, 5020

W-5447,5448

G-5124,5125

AP-5232, 5233

SL-5169, 5170

SL-5169, 5170

SL-5169, 5170

G-5190,5191

G-5190,5191

G-5190,5191

DW-20291,20292

DW-20291,20292

SG-5342, 5.343

SG-5342, 5343

SG-5342, 5343

SG-5342, 5343

SG-5342, 5343

MI-5405, 5406

DW-20301, 20302

DW-20301, 20302

DW-5603, 5604

VEm5753, 5754

VE-5753, 5754

S-5801, 5802

S-5801,5802

S-5801i 5802

S-5801, 5802

S-5801, 5802

S-5801,5802

ME-5996, 5997

ME-5996, 5997

ME-5996, 5997

7/25/2011

7/25/2011

7/25/2011

7/25/2011

7/25/2011

7/25/2011

7/25/2011

7/25/2011

7/25/2011

7/26/2011

7/26/2011

7/28/2011

7/28/2011

8/1/2011

8/1/2011

8/1/2011

8/1/2011

8/1/2011

8/112011

8/2/201.1

8/2/2011

8/5/2011

8/5/2011

8/5/2011

8/5/2011

8/5/2011

8/8/2011

8/9/2011

8/9/2011

8/16/2011

8/22/2011

8/22/2011

8/29/2011

8/29/2011

8/29/2011

8/29/2011

8/29/2011

8/29/12011

9/1/2011

9/1/2011
9/1/2011

Be-7

K-40

U-233/4

U-235

U-238

U-233/4

U-238

U-233/4

U-238

K-40

H-3

Gr. Beta

Be-7

Be-7

Gr. Beta

K-40

Be-7

Gr. Beta

K-40

U-233/4

U-238

Ac-228

Bi-212

K-40

Pb-214

TI-208

K-40

Gr. Alpha

Gr. Beta

Raw228

BeJ

K-40

Ac-228

K-40

Pb-212

Pb-21.4

TI-208

U-235

Gr. Alpha

Gr, Beta

K-40

543.90 ± 158.20

2562.20 ± 319.80

21.34 ± 1.52

0.57 ± 0.26

14.11 ± 1.24

4.93 ± 0.73

3.26 ± 0.60

3.58 ± 0.58

1.64 ± 0.40

1348.50 ± 101.00

246.31 ± 99.19

7.48 ± 0.20

0.15 ± 0.08

2.37 ± 0.16

4.74 ± 0;45

3.12 ± 0.16

3.14 ± 0.30

8.07 ± 0.28

5.51 ± 0.46

3.24 ± 0.54

1.59 ± 0.38

14.41 ± 0.36

4.14 ± 0.65

7.67 ± 0.92

10.72 ± 0.21

0.96 ± 0.06

1545.30 ± 116.00

6.36 ± 1.09

14.36 ± 0.92

1.68 ± 0.88

0.78 ± 0.20

6.16 ± 0.51

0.43 ± 0.09

6.54 ± 0.51

0.31 ± 0.03

0.28 ± 0.04

0.14 ± 0.02

0.05 ± 0.02

0.03 ± 0.02

2.55 ± 0.07

2.66 ± 0.35

488.30 ± 163.80

2414.00 ± 350.00

24.93 ± 2.93

0.69 ± 0.26

15.81 ± 1.23

4.65 ± 0.68

2.53 ± 0.50

3.33 ± 0.56

2.11 ± 0.45

1347.40 ± 109.70

241.99 ± 99.02

7.17 ± 0.19

0.22 ± 0.13

2.17 ± 0.17

3.94

2.96

3.44

7.86

5.57

2.60

2.00

14.13

4.73

7.95

10.67

1.00

1388.00

5.30

13.51

2.26

035

6.63

0.38

5.96

0.36

0.25

± 0.39

± 0.21

± 0.27

± 0.27

± 0.44

± 0.50

± 0.43

± 0.48

± 1.21

± 1.21

0..28

+0.06

± 98.20

± 1.08

± 0.89

± 0.91

± 0.23

_ 0.57

+ 0.07

± 0.49

± 0.03

± 0.04

516.10 ± 113.86

2488.1.0 ± 237.05

23.14 ± 1.65

0.63 ±0.18

14.96 ± 0.87

4.79 ± 0.50

2.90 ± 0.39

3.46 ± 0.40

1.88 ± 0.30

1347.95 ± 74.56

244.15 ± 70.08

7.33 ± 0.14

0.19 ± 0.08

2.27 ± 0.12

4.34 ± 0.30

3.04 ± 0.13

329 ± 0.20

7.97 ± 0.19

5.54 ± 0.32

2.92 ± 0.37

180 ± 0;29

14.27 ± 0.30

4.44 ± 0.69

7.81 ± 0.76

10.70 ± 0.18
0.98 ±0.04

1466.65 ± 75.99

5.83 ± 0.77

13.94 ± 0.64

1.97 ± 0.63

0.77 ± 0.15

6.40 ± 0.38

0.41 ± 0.06

6.25 ± 0.35

0.34 ±0.02

0.27 ± 0.03

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

0.12 ± 0.02

0.04 ± 0.01

0.03 ± 0.02

2.62 ± 0.07

2.24 ± 0.58

0.13

0.05

0.03

2.58

2.45

± 0.01

± 0.01

± 0.01

± 0.05

± 0.34
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0
0
0

0

0
0
0
0
0
0
0

0
0
0
0

0
S
0
0
0
0
0
S
0

0
0
0

0
0
0
0
0

0

TABLE Ar5. In-House "Duplicate" Samples

Concentration (pqi!L)a

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

SL-6017, 60.18

SL-6017, 6018

SL-6017, 6018

VE-6038, 6039

SW-6059, 6060

VE-6302, 6303

VE-6302, 6303

VE-6302, 6303

VE-6302, 6303

W-7098, 7099

W-6407, 6408

MI-6479, 6480

W-6579, 6580

AP-7015, 7016

AP-6105, 6106

LW-6603, 6604

AP-7056, 7057

G-6730, 6731

G-6730, 6731

G-6730, 6731

AP-7077, 7078

AP-7077, 7078

VE-6798, 6799

AP-6820, 6821

W-7755, 7756

BS-7944i7945

BS-7944, 7945

BS-7140, 7141

AP-7168, 7169

DW-20349, 20350

DW-20349, 20350

WW-7667, 7668

WW4381, 7382

SS-7495, 7496

W-7516, 7517

VE-7537, 7538

MI-7622i 7623

DW-20399, 20400

DW-20399, 20400

BS-7600, 7601

9/6/2011

9/6/2011

9/6/2011

9/7/2011

9/8/2011

9/13/2011

9/13/2011

9/13/2011

9/13/2011

9/19/2011

9/20/2011

9/27/2011

9/27/2011

9/27/2011

9/28/2011

9/28/2011

9/29/2011

10/3/2011

10/3/2011

10/3/2011

10/3/2011

10/3/2011

10/4/2011

10/6/2011

10/9/2011

10/10/2011

10/10/2011

10/13/2011

10/13/2011

10/13/2011

10/13/2011

10/19/2011

10/21/2011

10/26/2011

10/27/2011

10/28/2011

10/31/2011

10/31/2011

10/31/2011

11/1/2011

Be-7

Gr. Beta

K-40

Sr-90
H-3

Be-7

Gr. Beta

H-3

K-40

H-3

Ra-228

K-40

H-3

Be-7

Be-7

Gr. Beta

Be-7

Be-7

Gr. Beta

K-40

Be-

Be-7

K-40

Be-7

H-3

Cs-137

K-40

K-40

Be-7

U-23314

U-238

H-3
H-3

K-40

H-3

K-40

K-40

U-233/4

U-238

Gr. Beta

0.47 ± 0.17

4.23 ± 0.16

4.43 ± 0.55

1.86 ± 0.98

219.75 ± 97.52

0.76 ± 0.24

27.00 ± 1.02

6966.00 ± 249.00

20.62 ± 0.68

0.51 ± 0.19

3.94 ± 0.15

4.24 ± 0.53

2.30 ± 0.92

177.41 ± 95.76

0.85 ± 0.20

25.50 ± 0.95

6947.00 ± 249.00

20.63 ± 0.64

586.61

1.61

1384.10

287.97

0.08

0.11

2.15

0.08

+ 103.06

± 0.94

± 111.10

± 99.68

± 0.02

+ 0.02

± 1.04

+ 0.02

4.24 ± 0.36

8.27 ± 0.33

6.46 ± 0.56

0.08 ±0.01
0.08 ± 0.01

11.76 ± 0.65

0.22 ± 0.08

261.92 ± 96.52

291.17 ± 34.00

14237.00 ± 686.40

2.59 ± 0.35

0.25 ± 0.09

1.77 ± 0.41

0.28 ± 0.19

1049.11 ± 116.32

1904.40 ± 145.45

10.16 ± 0.55

191.46 ± 84.47

2.08 ± 0.23

1386.20 ±11680
5.70 ± 0.70

3.10 ± 0.50

6.83 ± 1.44

525.71

0.79

1411.40

285.95

0.09

0.09

1.65

0.06

4.47

7.93

5.41

0.07

0.07

11:91

0.18

221.92

330.68

1.5359.00

± 100.63

± 0.81

± 105.00

± 99.60

± 0;02
± 0.02

± 0.90

± 0.01

+ 0.37

± 0.31

±.0.50
± 0.01

± 0.01

± 0.62

± 0.10

± 94.80

± 36.40

± 703.80

0.49 ± 0.13

4.09 ± 0.11

4.34 ± 0.38

2.08 ± 0.67

198.58 ± 68.34

0.81 ± 0.16

26.25 ± 0.70

6956.50 ± 176.07

20.63 ± 0.47

556.16 ± 72.02

1.20 ± 0.62

1397.75 ± 76.43

286.96 ± 70.45

0.08 ± 0.01

0.10 ± 0.01

1.90 ±0.69

0.07 ± 0.01

4.36 ± 0.26

8.10 ± 023
5.94 ± 0.38

0.07 ± 0.01

0.07 ±'0.01

11.84 ± 0.45

0.20 ± 0.06
241.92 ± 67.65

310.93 ± 24.90

14798.00 ± 491.55

2.59 ±:0:31
0.25 -0.07

2.01 ± 0.44

0.30 ±+0.19

1060.25 +82.53

1859.01 ± 101.95

9.86 ± 0.37

207.76 ± 60.28

2.24 ± 0.16

1397.05 ± 82.48

5.70 ± 0.49

3.40 ± 0.43

6.07 ± 0.98

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

2.58 ± 0.52

0.25 ± 0.11

2.25 ± 0.77

.0.31 ± 0.33

1071.39 ± 117.10

1813.62 ± 142.91

9.56 ± 0.49

224.05 ± 86.03

2.41 ± 0.21

1407.90 ± 116.50

5.70 ± 0.70

3.70: ± 070

5.31 ± 1.35
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0
0

0

0
0

0
0
0
0

0

0
0
0
0

0
0
0
0
0
0
0
0

0
0

0

S
0
0
0
0

0

TABLE A-5. In-House "Duplicate"' Samples

Concentration (pCi/L)a

Averaged

Lab Code Date Analysis First Result Second Result Result Acceptance

SG-.8471, 8472

SG-8471, 8472

DW-20424, 20425

DW-20424, 20425

DW-20424, 20425

DW-20424, 20425

DW-20435, 20436

DW-20435, 20436

SG-7902, 7903

SG-7902, 7903

SG-7902, 7903

SG-7902, 7903

BSý8033, 8034

LW-8075, 8076

AP-8193, 8194

F-8663, 8664

F-8663, 8664

F-8663,8664

DW-20449, 20450
DW-20449, 20450

SWU78388,8389

AP-8841, 8842

W-8886,8887

W-8886,8887

W-8886,8887

SO-8958,8959

AP-8907, 8908

AP-9196, 9197

LW-9091, 9092

11/1/2011

11/1/2011

11/7/2011

11/7/2011

11/7/2011

11/7/2011

11/8/2011

11/8/2011

11/10/2011

11/10/2011

11/10/2011

11/10/2011

11/11/201.1

11/16/2011

11/1 7/2011

11/19/2011

11/19/2011

11/19/2011

11/28/2011

11/28/2011

11/29/2011

12/15/2011

12/15/2011

12/15/2011

12/15/2011

12/21/2011
12/22/2011

12/28/2011

12/29/2011

Gr. Alpha

Gr. Beta

U-233/4

U-235
U-238

U-238

U-233/4

U-238

Ac-228

K-40

Pb-212

Pb-214

Cs-137

Gr. Beta

Be-7

Cs-137

Gr. Beta

K-40

U-233/4

U-238

Gr. Beta

Be-7

Gr. Alpha

Gr. Beta

Ra-226

K-40

Be-7

Be-7

Gr. Beta

13.63 ± 2.32

20.30 ± 1.43

5.90 ± 0M80

0.10 ± 0.10

4.30 ± 0.70

10.30 ± 1.00

11.00 ± 1.10

5.90 ± 0.80
21.38 ± 0.47

9.72 ± 1.04

3.99 ± 0.10

9.15 ± 0:23

0.03 ± 0.02

1.93 ± 0..62

0.21 ± 0.11

0.03 ± 0.02

3.55 ± 0.10

3.04 ± 0.42

0.70 ± 0.20

0.60 ± 0.20

1.66 ± 0.57

0.23 ± 0.12

0.83 ± 0.81

6.80 ± 1.25

0.23 ± 0.15

14.58 +0.86

0:15 ± 0.06

0.06 ± 001

1.97 ± 0.63

11.13 ± 2.00

17.65 ± 1.42

6.10 ± 0.80

0.30 ± 0,20

3.70 ± 0.60

10.10 ± 1.00

10.60 ± 0.80

4.90 ± 0.60

20.48 ± 0.52

9.53 ± 0.92

3.99 ± 0.10

9.14 ± 0.21

0.03 ± 0,02

2.55 ± 0.64

0.26 ± 0.13

0.03 ± 0.02

3.71 ± 0.10

3.05 ± 0.35

0.80 ± 0.20

0.60 ± 0.20

1.65 ± 0.59

0.19 ± 0.09

1.58 ± 0.99

5.94 ± 1.22

0.41 ± 0.16

15.07 ± 0.87

0.11 ± 0.07

0.07 ± 0.01

1.74 ± 0.60

12.38 ± 1.53

18.98 ± 1.01

6.00 ± 0.57

0.20 ± 0.11
4.00 ± 0.46

10.20 ± 0.71

10.80 ± 0.68

5.40 ± 0.50

20.93 ± 0.35

9.63 ± 0.69

3.99 ± 0.07

9.15 ± 0.16

0.03 ± 0.01

2.24 ± 0.44

0.24 + 0.08

0.03 ± 0.01

3.63 ± 0.07

3.05 + 0.27

0.75 ± 0.14

0.60 + 0.14

1.66 ± 0.41

0.21 ± 0.07
1.21 ±0.64

6.37 ± 0.87

0.32 ±.0.11

14.83 ± 0.61

0.13 ± 0.05

0.06 ± 0.01

1.86 ± 0.44

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Note: Duplicate analyses are performed on eVEry twentieth sample receiVEd in-house. Results are not listed for those

analyses with activities that measure below the LLD.

a Results are reported in units of pCi/L, except for air filters (pCi/Filter), food products, VEgetation, SOil, sediment (pCi/g).
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S
0
0
0

0
0
0
0
0
0
S
0

0
0
0
0
S
0
S
0
0

S

0

0
0
0
0

TABLE A-6. Department of Energy's Mixed Analyte Performance Evaluation Program (MAPEP)8 .

Concentration b

Known Control

Lab Code c Date Analysis Laboratory result Activity Limits 0 Acceptance

STW-1237 e

STW-1237
STW-1237
STW-1237
STW-1237
STW-1237
STW-1237
STW-1 237
STW-1237
STW-1237
STW-1237
STW-1237
STW-1237
STW-1237

02/01/11
02/01/11
02/01/il 1
02/01/11
02/01/11

02/01/11
02/01/11
02/01/11
02/01/11
02/01/11
02/01/11
02/01/11
02/01/111
02/01/11

Am-241
Co-57
Co-60
Cs-134
Cs-137
H-3
K-40
Mn-54
Ni-63
Pu-238

Pu-239/40

Sr-90
Tc-99
Zn-65

STW-1238 02/01/11 Gr. Alpha
STWV-1238 02/01/11 Gr. Beta

STVE-1239
STVE-1239
STVE-1239
STVE-1239
STVE-i239
STVE-1 239

STSO-1240
STSO-1240
STSO-1240
STSO-1240
STSO-1240
STSO-1240
STSO-1240'
STSO-1240

STSO-1240
STSO-1240

STAP-1241
STAP-1241
STAP-1241
STAP-1241

STAP-1241

02/01/11
02/01/11

02/01/11
02/01/11
02/01111
02/01/11

02/01/11
02/01/11
02/01111
02/01/11
02/01/11
02/01111
02/01/11
02/01/11

02/01/1 1
02/01/11

02/01/11
02/01/11
02/01/11

02/01/11
02/01/11

Co-57
Co-60
Cs-134,

Cs-137
Mn-54
Zn-65

Cow57
Co-60
Cs-1'34
Cs-137

K-40
Mn-54
Ni-63
U-233/4
U-238
Zn-65

Am-241
Co-57
Co-60

Cs-1 34
Cs-137

0.35 ± 0.10
< 0.2

24.10 ± 0.40
19.80 ± 0.40
29.40 ± 0.50

238.90 ± 8.80
95.40 _ 3.10
32.50 + 0.60
16.30 + 0.60

1.11 +0.12
0.88 ± 0.12

8.70 ± 0.70
7.60 + 0.60

< 0.5

0.82 ± 0.07
2.82 ± 0.07

11.27 ± 0.21
4.95 ± 0.16
5.18 ± 0.19

< 0.09
6.91 ± 0.25
3.10 ± 0.32

984.10 ± 4.10
540.70 ± 3.00
726.70 ± 5.92
883.10 ± 4.70
622.70 ± 16.70

-0.30 ± 1.00
384.00 ± 16.90
166.60 ± 7.30

172.00 ± 7.40
1671.00 ± 13.10

0.00 ± 0.01
3.48 ± 0.06
0.00 ± 0.02
3.44 ± 0.27
2.46 ± 0.27

0.53
0.00

24.60
21.50
29.40

243.00
91.00
31.60
18.60
1.06

0.81

8.72
8.99
0.00

1.14
2.96

9.94
4.91

5.50
0.00
6.40
2.99

927.00
482.00
680.00
758.00
540.00

0.00
582.00

176.00
184.00

1359;00

0.00
3.33
0.00
3.49

2.28

0.37 -0.69

17.20 - 32.00
15.10 - 28.00
20.60 - 38.20

170.00 - 316.00

64.00 - 118.00
22.10 - 41.10
13.00 - 24.20
0.75 - 1.38
0.57 - 1.05
6.10-11.34
6.29-11.69

034 - 1.93
1;48 - 4.44

6.96 - 12.92
314 - 6.38
3.85- 7.15

4.48 - 8:32
2.09 - 3.89

649:00 m 1205.00
337.00 -627.00
476.00 - 884.00
531.,00 -'985.00
378.00 - 702.00

407.00 - 757.00
123.00 - 229ý00
129.00 - 239.00
951.00 - 1767.00

-;0.10 ý 0.10
2.33 - 4.33

-0.10 - 0.10
2.44 - 4.54

1.60 - 2.96

Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass

Pass
Pass
Pass

Pass
Pass

Pass
Pass
Pass

Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Fail

Pass
Pass
Pass

Pass
Pass
Pass
Pass

Pass
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TABLE A-6. Department of Energy's Mixed Analyte Performance Evaluation Program (MAPEP)a.

S
0
0
0

0

0

0

0

0

0

0

0
S

0

0
0
0

0
0

Concentration b

Known Control
Lab Code.c Date Analysis Laboratory result Activity Limits d Acceptance

STAP-1241
STAP-1241
STAP-1241
STAP-1241
STAP-1241
STAP-1241 g

STAP-1241
STAP-1241
STAP-1241

02/01111
02/01/11
02/01/11
02/01/11
02/01/11
02/01/11
02/01/11
02/01/11
02/01/11

Gr. Alpha
Gr. Beta
Mn-54
Pu-238
Pu-239/40

Sr-90
U-233/4
U-238
Zn-65

0.39 ± 0.05
1.54 ± 0.07
2.90 ± 0.10
0.07 ± 0.02
0.06 ± 0.02
1.89 ± 0.15
0.13 ± 0.02
0.14 ± 0.02
3.80 ± 0.18

7.32 ± 0.30

0.01 ± 0.02
3.57 ± 0.13

-0.02 ± 0.04
5.28 ± 0.20
6.48 ± 0.22
7.35 ± 0.34

STW-1249 08/01/11 1-129

STVE-1250
STVE-1 250
STVE-1 250
STVE-1250
STVE-1250
STVE-i 250

STSO-1251

STSO-1251
STSO-1251

STSO-1251
STSO-1251

STSO-1251
STSO-1251
STSO-1251
STSO-1251
STSO-1251"
STSO-1251

STSO-1251
STSO-1251
STSO-1251

STAP-1252

STAP-1252
STAP-1252
STAP-1252
STAP-1252

STAP-1252
STAP-1252
STAP-1 252

08/01/11
08/01/11
08/01/11
08/01/11
08/01/11
08/01/11

08/01/i

08/01/11
08/01/11
08/01/11
08/01/11

08/01/11
08/01/11

08/01/11
08/01/il
08/01/11
08/01/11
08/01/11

08/01/11
08/01/11

08/01/11

08/01/11
08/01/11
08/01/1i
08/01/11

08/01/l1
08/01/11
08/01/11

Co-57
Co-60
Cs-134
Cs-137
Mn-54
Zn-65

Co-57

Co-60
Cs-1 34
Cs-i 37
K-40
Mn-54
Ni-63
Pu-2:38
Pu-239/40
Sr-90
Tc-99
UW233/4

U-238
Zn-65

Co-657

Co-60
Cs-134
Cs-137
Mn-54

Pu-238
Pu-239/40
Sr-90

1333.90 +4.20
701.30 ± 3.40

0.71 ± 1.05
1106.00 _ 5.60
749.20 ± 19.00

984.30 ± 5.40
0.11 + 1.21

97.90 ± 7.40
78.80 ± 6.40

219.40 ± 16.70
110.00 ± 8.00
267.00 ± 10.20
280.30 ± 10.40

1639.90 ± 11.40

5.06 ± 0.08

3.13 ± 0.09
0.01 ± 0.03
2.61 ± 0.09
0.01 ± 0.03

0.13 ± 0.02
0.15 ± 0.02
1.65 ± 0.16

0.66
1.32
2.64
0.10
0.08
1.36
0.18
0.19
3.18

9.50

0.00
338
0.00
4.71
5.71

6.39

1180.00

644.00
0.00

979.00

625.00
848.00

0.00
.93.60
77.40
320.00
182.00
263.00

274.00
1560.00

5.09

3.20
0.00
2.60
0.00

0.12
ý0.14
1.67

0.20 -1.12

0.66 - 1.99
1.85 - 3.43
0.07 - 0.13
0.05 - 0.10
0.95 - 1.77
0.13 -0.23
0.13 - 0.24
2.23 -4.13

6.70 - 12.40

2.37- 4.39
-0.10 -0.10
3.30 -6.12
4.00 - 7.42
4.47 - 8.31

826.0U - 1534.00
.451.00 - 837.00

Pass
Pass
Pass
Pass
Pass
Fail

Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Fail
Fail

Pass

Pass
Pass

Pass

Pass
Pass
Pass
Pass

Pass
Pass
Pass

685.00
438.00
594.00

65.50
54.20

224.00
127.00
184.00

192.00

-1273.00

-813.00
-1102.00

-121.70
-100.60
-416.00
-237.00
-342.00

- 356.00
1092.00 - 2028.00

3.56 - 6.62

2.24 - 4.16
-0.10 -0.10
1.82 -3.38

-0.10 - 0.10

0.08 -0.15
0.10 -0.18
1.17 -2.17
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TABLE A-6. Department of Energy's Mixed Analyte Performance Evaluation Program (MAPEP)a.

Concentration b

Known Control

Lab Code c Date Analysis Laboratory result Activity Limits d Acceptance

STAP-1252 08/01/11 U-233/4 0.17 ± 0.02 0.16 0.11 -0.21 Pass
STAP-1252 08/01/11 U-238 0.17 ± 0.02 0.17 0.12 -0.22 Pass
STAP-1252 08/01/11 Zn-65 4.46 ± 0.23 4.11 2.88 -5.34 Pass

STW-1254 08/01/11 Co-57 37.20 ± 0.50 36.60 25.60 - 47.60 Pass
STW-1254 08/01/11 Co-60 28.80 ± 0.40 29.30 20.50 - 38.10 Pass
STW-1254 08/01/11 Cs-134 18.00 ± 0.60 19.10 13.40 - 24.80 Pass
STW-1254 08/01/11 Cs-137 0.06 ± 0.13 0.00 - Pass
STW-1254 08/01/11 H-3 1039.90 ± 17.90 1014.00 710.00 - 1318.00 Pass
STW-1254 08/01/11 K-40 161.40 ±4.10 156.00 109.00 -203.00 Pass
STW-1254 08/01/11 Mn-54 25.70 ± 0.50 25.00 17.50 -32.50 Pass
STW-1254 08/01/11 Ni-63 0.60 ± 2.00 0.00 - Pass
STW-1254 08/01/11 Pu-238 0.04 ± 0.02 0.02 0.00 -1.00 Pass
STW-1254 08/01/11 Pu-239/40 2.27 ± 0.14 2.40 1.68 -3.12 Pass
STWo1254 08/01/11 Sr-90 15.60 ± 1.80 14.20 9.90 - 18.50 Pass
STW-1254 08/01/11 Tc-99 -0.30 ± 0.50 0.00 - Pass
STW-1254 08/01/i11 U-233/4 2.78 ±0.20 2.78 1.95 -3.61 Pass
STW-1 254 08/01/11 U42'38 2.86 ± 0.21 2.89: 2.02 - 3.76 Pass
STW-1254 08/01/11 Zn-65 30.20 ±0;90 28.50 20.00 -37.10 Pass
STVV-1255 08/01/11 Gr. Alpha 0.72 ± 0.12 0.87 0.26 -1.47 Pass
STW-1255 08/01/11 Gr. Beta 4.71 ± 0.15 4.81 2.41 -7.22 :Pass

a Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the Department of Energy's Mixed Analyte

Performance Evaluation Program, Idaho Operations office, Idaho Fails, Idaho
b Results are reported in units of Bq/kg (soil), Bq/L (water) or Bq/total.sample (filters, vegetation).
c Laboratory codes as follows: STW (water), STAP (air filter), STSO (soil), STVE (vegetation).

d*MAPEP results are presented as the known values and expected laboratory precision (.1 sigma, 1 determination) and

control limits as defined by the MAPEP. A known value of "zero" indicates an analysis was included in the testing
series as a "false positive". MAPEP does not provide control limits.

e Result of a repeat analysis was still unacceptable. ERA crosschecks for Am-241 were acceptable, but biased low.

Matrix spikes were prepared, ( 5.17 and 51.7 pCi/L), to verify method; results were acceptable, 4.4 and 47.5 pCi/L.
Am-241 has been added to the internal spike and blank program for 2012.

f An error in percent recovery was found, result of recalculation, 427.3 ± 18.8 Bq/kg dry.
9 No errors found in calculation or procedure, results of reanalysis; 1.73 Bq/filter.

The analyses were repeated through a strontium column; mean result of triplicate analyses, 304.2 Bq/kg,
The lab does not currently analyze soil for Tc-99, but is evaluating the procedure. After consultation with Eichrom,

the analysis was repeated using a matrix spike correction. Mean result of triplicate reanalyses; 183.3 Bq/kg.
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TABLE A-7. Interlaboratory Comparison Crosscheck program, Environmental Resource Associates (ERA)a.

Concentration (pCi/L) b

Lab Code b Date Analysis Laboratory ERA Control

Result C Result d Limits Acceptance

STAP-1230
STAP-1230
STAP-123.0
STAP-1 230
STAP-1230
STAP-1230
STAP-1 230
STAP-1230
STAP-1230
STAP-1230

STAP-1230
STAP-1230

03121/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11

03/21/11

Am-241
Co-60

Cs-i 34
Cs-1 37
Mn-54
Pu-238
PU-239/40
Sr-90
U-233/4
U-238
Uranium
Zn-65

STAP-1231 03/21/11 Gr. Alpha
STAP-1231 03/21/11 Gr. Beta

STSO-1232
STSO-1232
STSO-1 232
STSO-1 232
STSO-1 232

STSO-1232
STSO-1232
STSO-1232

STSO-1232
STSO-1232
STSO-1232
STSO-1232

STSO-1232
STSO-1232
STSO-1232

STSO-1232
STSO-1232

STSO-1232
STSO-1232

03/21/11

03/21/11
03/21/11
03/21/11
03/21/1l
03/21/11
03/21/11

03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11

03/21/11
03/21/11
03/21/11

03/21/11

Ac-228
Am-241
Bi-212
Bi-214
Co-60
Cs-I 34

Cs-1 37
K-40
Mn-54
Pb-212
Pb-214
Pu-238
Pu-239/40
Sr-90
Th-234

U-233/4
U-238
Uranium

Zn-65

46.0 ± 1.8
401.2 ± 12.1
268.2 ± 24.8
345.3 ± 24.9

< 1.9
76.1 ± 3.2

70.50 ± 3.10
208.40 ± 18.70

56.10 ± 2.10
58.90 ± 2.60

118.50 ± 5.52

312.60 _ 23.40

88.40 ± 3.70
85.10 ± 2.80

1327.8 ± 97.5
662.8 ± 88.1

1396.2 ± 185.3
841.1 ± 33.2

2423.7 ± 27.1

2481.3 ± 42.2
2108.2 ± 30.2

11497.3 ± 276.6

< 17.4
994.7 ± 30.0
918.3 ± 42.6

1593.6 ± 156.7
1428.9. ± 143.4
8638.0 ± 442.8
1350.1 ± 180.0

748.0 ± 94.4
909.0 ± 104.9

1690.8 ± 104.9
2356.2 ± 57.1

62.5
390.0

279.0
312.0

0.0
69.0
65.5
185.0
61.5
61.0
125.0
279.0

74.3
69.5

1490.0
.914.0
1400.0
725.0

2220.0
2450.0
1920:0

11500.0
0.0

1440.0
805;0
1420.0
1400.0
7590.0
962.0
972.0
962.0
1980:0

1990.0

36.6 - 85.7

302.0 - 487.0
182.0 - 345.0
234.0 - 410.0

47.4 -90.7
47.5 - 85

81.4 -288
38.7 - 91
39.0 - 87

63.9 - 199
193.0 -386

38.5 - 112
42.8 - 102

958.0 -2100.0
546.0 -1170.0
368.0 - 2090.0
445.0 - 1040.0

1620.0 -2980.0
1580.0 - 2950.0
1470.0 - 2490.0

8320.0 - 15600.0

931.0 -2030.0
482.0 - 1200.0

813.0 - 2000.0
956.0 - 1860.0

2740.0 - 12400.0
305.0 - 1830.0

616.0 - 1210.0
588.0 - 1220.0

1130.0 -2670.0

1580.0 - 2670.0

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass

Pass
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TABLE A-7. Interlaboratory Comparison Crosscheck program, Environmental Resource Associates (ERA)a.

Concentration (pCi/L) b

Lab Code b Date Analysis Laboratory ERA Control
Result c Result ' Limits Acceptance

STVE-1233
STVE-1233
STVE-1233
STVE-1233
STVE-1233
STVE-1 233
STVE-1 233
STVE-1233
STVE-1233
STVE-1233
STVE-1233
STVE-1233
STVE-1 233

STVE-1233

STW-1234
STW-1234
STW-1234
STW-i234

STW-1 234
STW-1234

STW-1234
STW-1234
STW-1234
STW-1234
STW 1234
STW-1 234

03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21111
03/21/11
03/21/11

03/21/11
03/21/11
03/21/11

03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11
03/21/11

Am-241
Cm-244
Co-60
Cs-134
Cs-137
K-40
Mn-54
Pu-238
Pu-239/40

Sr-90
U-233/4
U-238

Uranium
Zn-65

Am-241
C0-60
Cs-1t34
Cs-1 37
Mn-54
Pu-238
Pu-239/40

Sr-90

U-233/4
U-238
Uranium
Zn-65

2377.5 ± 83.2

602.9 ± 38.4
810.2 ± 32.4
849.4
889.9

28146.70

3068.10
3180.00

8549.20

+ 54.5
+ 36.3
+ 698.80

< 19.3
+ 170.70
+ 88.90
+ 675.00

2418.60 ± 142.50
2417.00 ± 142.50

4929.80 ± 142.50
962.40 ± 62.50

100.0 ± 6.4
401.6 ± 72
222.7 ± 12.3
410.3 ± 9.5

< 3.0
130.9 ± 5.5

113.0 ± 5.0

739.6 ± 13.0
83.4 ± 3.8
85.5 ± 3.9

172.0 ± 8.5
114.5 ± 10.8

97.6 ± 2.9
99.6 ± 2.0

16307.0 ± 377.0

3200.0

812.0
733.0
770.0
829.0

25800.0
0.0

2990.0
3100.0
7890.0
2610.0
2590.0
5320.0
799.0

135.0
411.0

231.0
417.0

0.0
131.0
119.0

773.0
94.3
93.5

192.0
111.0

112.0
99.8

1820.0 - 4400.0
400.0 - 1260.0

496.0 - 1050.0
441.0 - 1070.0
608.0 - 1150.0

18500.0 - 36500

1610.0 -4380
1920.0 - 4230
4410.0 - 10500
1790.0 -3460
1820.0 -.3270

3660.0 - 6860
577.0 - 1090

92.5 - 182.0
358.0 -486.0
171.0 - 265.0
354.0 500.0

99.1 - 162.0

92.1 - i4740
491.0 - 1030.0

71.1 -122.0
71.4-116.0

138.0 - 256.0
94.1 - 138.0

49.7 - 166.0
58.4 - 146.0

Pass
Pass

Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass

Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass

Pass

STW-1235 .03/21/11 Gr. Alpha
STW-1235 03/21/11 Gr. Beta

STW-1236 03/21/11 H-3 15200.0 9900.0 -22500.0

a Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the crosscheck program for proficiency

testing administered by Environmental Resources Associates, serving as a replacement for studies conducted
previously by the Environmental Measurements Laboratory Quality Assessment Program (EML).

b Laboratory codes as follows: STW (water), STAP (air filter), STSO (soil), STVE (vegetation). Results are reported in units

of pCi/L, except for air filters (pCi/Filter), vegetation and soil (pCi/kg).

C Unless otherwise, indicated, the laboratory result is given as the mean t standard deviation for three determinations.

d Results are presented as the known values, expected laboratory precision (1 sigma, 1 determination) and control limits

as provided by ERA. A known value of "zero" indicates an analysis was included in the testing series as

a "false positive". Control limits are not provided.
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APPENDIX B

DATA REPORTING CONVENTIONS
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* Data Reporting Conventions0
1.0. All activities, except gross alpha and gross beta, are decay corrected to collection time or the end of

*the collection period.

2.0. Single Measurements

Each single measurement is reported as follows: x ± s

where: x = value of the measurement;

0s = 2s counting uncertainty (corresponding to the 95% confidence level).0
*! In cases where the activity is less than the lower limit of detection L, it is reported as: <L,

where L = the lower limit of detection based on 4.66s uncertainty for a background sample.

3.0. Duplicate analyses0
3.1 Individual results: For two analysis results; xi ± sl and x2 ± s2

s22Reported result: x + s; where x = (1/2) (xi + x2) and s = (1/2) 5i +s2

3.2. Individual results: <Li , <L2  Reported result: <L, where L = lower of Li and L20
3.3. Individual results: x + s, <L Reported result: x ± s if x > L; <L otherwise.

4.0. Computation of Averages and Standard Deviations

4.1 Averages and standard deviations listed in the tables are computed from all of the individual
measurements over the period averaged; for example, an annual standard deviation would not be
the average of quarterly standard deviations. The average x and standard deviation s of a set of
n numbers xi, x2 ... xn are defined as follows:

Sx =n Ix s=n-

*D 4.2 Values below the highest lower limit of detection are not included in the average.

4.3 If all values in the averaging group are less than the highest LLD, the highest LLD is reported.0
*1 4.4 If all but one of the values are less than the highest LLD, the single value x and associated two sigma

error is reported.

4.5 In rounding off, the following rules are followed:

* 4.5.1. If the figure following those to be retained is less than 5, the figure is dropped, and the
*retained figures are kept unchanged. As an example, 11.443 is rounded off to 11.44.

4.5.2. If the figure following those to be retained is equal to or greater than 5, the figure is dropped
and the last retained figure is raised by 1. As an example, 11.445 is rounded off to 11.45.

4.6 Composite samples which overlap the next month or year are reported for the month or year in which
most of the sample is collected.

0
0
0
*I B-2
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APPENDIX C

TECHNICAL SPECIFICATION 2.1.3

REACTOR COOLANT DOSE EQUIVALENT IODINE
ABOVE TECHNICAL SPECIFICATION LIMIT
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0
0
0
0
* During the 2011 reporting period, radioactivity of primary coolant did not exceed
*the limits of Technical Specification 2.1.3.
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APPENDIX D

SAMPLE LOCATION MAPS
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* VENDOR SPECIAL ANALYSIS REPORT
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E-1. 1-131 Activity in Air Samples.

Location Coil. Date Lab Code 1-131
(pCi/m 3)

Vol. (M3)

OCH-B
OCH-D
OCH-F
OCH-I
OCH-J
OCH-K

OCH-B
OCH-D
OCH-F
OCH-I
OCH-J
OCH-K

03-23-11
03-23-11
03-23-1-1
03-23-11
03-23-11
03-23-11

03-30-11
03-30-11
03-30-11
03-30-11
03-30-11
03-30-11

OCH-
OCH-
OCH-
OCH-
OCH-
OCH-

OCH-
OCH-
OCH-
OCH-
OCH-
OCH-

163 B
163_D
163_F
163_I
163_J
163_K

179 B
179_0
179_F179 1
179 F179_I
179_J
179_K

0.090
0.098
0.097
0.076
0.093
0.097

0.13
0.13
0.13
0.11
0.13
0.12

+

+

-+

±
-+

-±

0.010
0.012
0.010
0.010
0.012
0.012

0.014
0.015
0.013
0.012
0.015
0.013

573
575
577
574
573
574

572
571
570
571
572
574

OAP-F 1st Qtr. OAP- 1876
(recount)

0.007 ± 0.003
0.009 ± 0.004

OCH-B
OCH-D
OCH-F
OCH-I
OCH-J
OCH-K

OCH-B
OCH-D
OCH-K

04-06-11
04-06-11
04-06-11
04-06-11
04-06-11
04-06-11

04-13-11
04-13-11
04-13-11

OCH-
OCH-
OCH-
OCH-
OCH-
OCH-

OCH-
OCH-
OCH-

192_B
192 D
192 F
192_1
192_J
192 K

207B
207_D
207_K

0.074
0.071
0.094
0.075
0.088
0.094

0.017
0.015
0.019

+

+

+

+

±
+

+

+

±

0.010
0.01
0.014
0.012
0.013
0.012

0.009
0.008
0.009

572
571
570
571
572
574

572
571
574

572OCH-B 04-20-11 OCH- 221_B 0.014 ± 0.007
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