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Summary 

 Environmental surveillance on and around the Hanford Site, located in southeastern Washington 
State, is conducted by the Pacific Northwest National Laboratory (PNNL), which is operated by Battelle 
for the U.S. Department of Energy.  The data collected provide a historical record of radionuclide and 
radiation levels attributable to natural causes, worldwide fallout, and Hanford operations.  Data were also 
collected to monitor several chemicals and metals in Columbia River water, sediment, and wildlife.  For 
more information regarding the 2005 sampling schedule for the Surface Environmental Surveillance 
Project (SESP) and Drinking Water Monitoring Project, refer to Hanford Site Environmental Surveillance 
Master Sampling Schedule for Calendar Year 2005 (PNNL-15003). 

 The PNNL publishes an annual environmental report for the Hanford Site each calendar year.  The 
Hanford Site Environmental Report for Calendar Year 2005 (PNNL-15892) describes the site mission and 
activities, general environmental features, radiological and chemical releases from operations, status of 
compliance with environmental regulations, status of programs to accomplish compliance, site cleanup 
and remediation efforts, and environmental monitoring activities and results.  Sections of the annual 
environmental report include tables and summaries of offsite and onsite environmental surveillance data 
collected by the PNNL during 2005.  This data report contains the actual raw data used to create those 
tables and summaries.  In addition to providing raw data collected during routine sampling efforts in 
2005, this data report also includes Columbia River shoreline spring data collected by the PNNL 
Groundwater Performance Assessment Project and data from collaborative studies performed by the 
PNNL during 2005 under partial support by the SESP.  Some analytical results were not received in time 
to include in this report or changes may have occurred to the data following publication. 

 For further information regarding 2005 Hanford Site environmental management, cleanup activities, 
and compliance issues, refer to Hanford Site Environmental Report for Calendar Year 2005 
(PNNL-15892), online at http://hanford-site.pnl.gov/envreport, or contact T. M. Poston, Pacific Northwest 
National Laboratory, P.O. Box 999, Richland, Washington 99352 (ted.poston@pnl.gov). 
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Introduction 

 
 The following sections provide tables of data on which the Pacific Northwest National Laboratory’s 
(PNNL’s) environmental surveillance summary information in the Hanford Site Environmental Report for 
Calendar Year 2005 (PNNL-15892) was based.  Information that may help the reader to understand these 
data tables is provided on these introductory pages. 

General Information 

 Some degree of inherent uncertainty is associated with any analytical measurement.  The 2-sigma 
counting error captures the uncertainty associated with the counting of radiological emissions and sample 
counting geometry.  For samples that are prepared or manipulated in the laboratory prior to counting, the 
total analytical error includes both the counting error and the uncertainty connected with sample 
preparation and chemical separations.  For samples that are not manipulated in the laboratory before 
counting, the total analytical error only accounts for the uncertainty associated with counting the sample 
and weighing the sample.  The uncertainty associated with samples that are analyzed but not counted 
includes only the sample preparation and chemical separations uncertainty. 

 Due to analytical difficulties, a significant number of enriched tritium (Lo H-3) results for water and 
wine samples and iodine-129 results for water and milk samples were not available at the time this report 
was published.  These values will be reported in the 2006 data report. 

External Radiation Data 

 The thermoluminescent dosimeter (TLD) readings in this data volume are in milliroentgens per day 
(mR/day) and have been converted to mrem/year for presentation in the annual report (PNNL-15892). 

Column Headings and Heading Definitions 

 The following are the column headings and heading definitions used in the data tables in this 
document.  With the exception of the column headings LLD, Relative % Difference, Replicate ID, and 
Replicate Value reported in the Quality Assurance section of this report, the column headings below are 
presented as they appear in the Hanford Environmental Information System (HEIS 1989) database, which 
is a repository for data gathered during environmental surveillance activities at the Hanford Site. 
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COLUMN 
HEADING  DEFINITION 

   
ANAL UNITS RPTD  Analytical units reported are the units in which the value reported was originally 

reported. 
   
COLL MTHD   Collection method is used to denote the type of method used for surface water 

(SW) collections: 
  

     FILTER Filter material of cloth or paper 
     RESIN Resin material for collecting cations and anions from water 
   
CON SHORT NAME   Constituent short name for the specific radiological or chemical compound or 

physical parameter. 
   
COUNTING ERROR   The 2-sigma counting error for radioanalytical results only. 
   
DIST CLASS   Distant classification is the location of the sampling site relative to the Hanford 

Site (Onsite [site-wide], Offsite, Community, Distant, Perimeter, 
River_Shoreline).  This field not used consistently by OWNER ID PNLGW (see 
page xii). 

   
FILTERED FLAG  Filtered flag is only applicable to groundwater and surface-water samples.  The 

field is set to ‘Y’ (Yes) if the sample was filtered at the time of collection and ‘N’ 
(No) if the sample was not filtered at the time of collection. 

   
FLOW RATE  Columbia River daily average flows below Priest Rapids Dam. 
   
FLOW RATE UNITS  Columbia River flow in cubic feet per second (CFS). 
   
LAB QUALIFIER   Lab qualifier identifies issues that could impact the quality of the value reported. 

Qualifiers that apply to the 2005 data include: 
  

    B For inorganics, the analyte was detected at a value less than the contract 
required detection limit (RDL), but greater than or equal to the 
instrument detection limit (IDL) or method detection limit (MDL).  For 
organics, the analyte was detected in both the associated quality control 
(QC) blank and in the sample. 

   
    BC Characteristics from both ‘B’ and ‘C’ qualifiers exist. 
   
    BEX Characteristics from both ‘B,’ ‘E,’ and ‘X’ qualifiers exist. 
   
    BN Characteristics from both ‘B’ and ‘N’ qualifiers exist. 
   
    BX Characteristics from both ‘B’ and ‘X’ qualifiers exist. 
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COLUMN 
HEADING  DEFINITION 

   
    BXC Characteristics from both ‘BX’ and ‘C’ qualifiers exist. 
   
    C For inorganics, the analyte was detected in both the sample and the 

associated QC blank.  
   
    CD Characteristics from both ‘C’ and ‘D’ qualifiers exist. 
   
    CN Characteristics from both ‘C’ and ‘N’ qualifiers exist. 
   
    CX Characteristics from both ‘C’ and ‘X’ qualifiers exist. 
   
    D Analyte was identified in an analysis at a secondary dilution factor  

 (i.e., dilution factor different than 1.0). 
   
    DN Characteristics from both ‘D’ and ‘N’ qualifiers exist. 
   
    E Reported value is estimated because of interference. 
   
    EX Characteristics from both ‘E’ and ‘X’ qualifiers exist. 
   
    J Reported value is estimated because it was detected at a level less than 

the RDL or practical quantitation limit (PQL) and greater than or equal 
to the MDL.   

   
    JB Characteristics from both ‘J’ and ‘B’ qualifiers exist. 
   
    JN Characteristics from both ‘J’ and ‘N’ qualifiers exist. 
   
    N Result for the matrix spike duplicate is outside of the control limits. 
   
    U Indicates constituent was analyzed for but not detected above limiting 

criteria which may be any of the following: value reported <0; value 
reported < counting error; value reported < total analytical error; value 
reported <= contract MDL, IDL, minimum detectable activity (MDA), 
or PQL. 

  
    UE Characteristics from both ‘U’ and ‘E’ qualifiers exist. 
   
    UN Characteristics from both ‘U’ and ‘N’ qualifiers exist. 
   
    UX Characteristics from both ‘U’ and ‘X’ qualifiers exist. 
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COLUMN 
HEADING  DEFINITION 

   
    X Specific information associated to the reported value is provided in the 

hardcopy data report and/or case narrative maintained by the respective 
project.  Additional information may also be found in the RESULT 
COMMENT field.   

   
LLD   Lower level of detection. 
   
MEDIA   Categorizes samples into logical media groups or subject areas: 

  
    AT Air 
    BI Biota (foodstuffs, wildlife) 
    ER External Radiation 
    SO Soil/Sediment 
    SW Surface Water (also represents water collected from rivers, ponds and 

springs, and drinking water). 
   
MIN DETECTABLE 
ACTIVITY 

 MDA is assumed to be a sample-dependent estimate, typically dependent on the 
background counts measured by the analytical instrument and sample yield, 
reported in the same units as the value reported.  

   
OWNER ID  Owner ID identifies the owner of the data (SESPMNT = PNNL SESP routine 

collection, SESPSPEC = PNNL SESP special study,  
PNLGW = PNNL Groundwater). 

  
RELATIVE % 
DIFFERENCE 

 The relative percent difference between the value reported and the value reported 
for the replicate sample.  The formula is: 
 

100 * (VALUE RPTD - REPLICATE VALUE) / ([VALUE RPTD + REPLICATE VALUE] / 2) 
   
REPLICATE ID  Replicate ID identifies the primary (routine) sample number. 
   
REPLICATE VALUE  Replicate value is the value reported for the primary (routine) sample number. 

   
RESULT COMMENT   Result comment contains pertinent information about a result. 
   
SAMP COMMENT   Sample comment contains pertinent information about a sample. 
   
SAMP DATE   Sample date is the date the sample was collected (may also be referred to as 

SAMP DATE TIME). 
   
SAMP DATE TIME 
ON  

 The sample is collected over an interval of time.  This is the date and time that 
sample collection was started.   
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COLUMN 
HEADING  DEFINITION 

   
SAMP FROM   Sample from identifies the media-dependent entity that was sampled (e.g., COW, 

WINE, CARP, etc.). 
   
SAMP ITEM   Sample Item identifies the media-dependent item (e.g., MILK, RED WINE, 

MUSCLE, etc.) that was sampled from the entity identified in the SAMP FROM 
column. 

   
SAMP NUM  Sample number is a unique identifier for a sample.  

  
SAMP SITE NAME  Sample site name is the name describing the sampling site and appears exactly as 

it is identified in the HEIS database.   
   
TAG ID  Tag ID is an identifier used to group the different tissues collected from a single 

biota sample.  For example, a single Tag ID would be used to group the muscle 
and bone samples collected from a single deer. 

   
TOTAL ANAL 
ERROR  

 The 2-sigma total analytical error may be reported for any result. 

  
VALUE RPTD   Value reported is the concentration reported by the analytical laboratory or field 

parameters obtained during the collection of the sample.   
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Quality Assurance 
 



Samp Num Media
Con Short 

Name
True 
Value Units Value Rptd Units Reported/True

Performance 
Evaluation(a)

B1CY56 Soil Cs-137 24.8 pCi/g 26.3 pCi/g 1.06 Acceptable
B1CY56 Soil K-40 19.3 pCi/g 21.4 pCi/g 1.11 Acceptable
B1CY56 Soil Pu-238 0.498 pCi/g 0.520 pCi/g 1.05 Acceptable
B1CY56 Soil Pu-239/240 0.454 pCi/g 0.497 pCi/g 1.09 Acceptable
B1CY56 Soil Sr-90 1.22 pCi/g 1.10 pCi/g 0.90 Acceptable
B1CY56 Soil U-234 4.24 pCi/g 3.16 pCi/g 0.74 Acceptable
B1CY56 Soil U-238 4.41 pCi/g 3.12 pCi/g 0.71 Acceptable
B1FCX6 Soil Cs-137 42.2 pCi/g 40.4 pCi/g 0.96 Acceptable
B1FCX6 Soil K-40 12.6 pCi/g 11.5 pCi/g 0.91 Acceptable
B1FCX6 Soil Pu-238 0.0237 pCi/g 0.0224 pCi/g 0.94 Acceptable
B1FCX6 Soil Pu-239/240 0.692 pCi/g 0.6490 pCi/g 0.94 Acceptable
B1FCX6 Soil Sr-90 1.67 pCi/g 1.91 pCi/g 1.15 Acceptable
B1FCX6 Soil U-234 1.18 pCi/g 0.597 pCi/g 0.51 Not Acceptable
B1FCX6 Soil U-238 1.25 pCi/g 0.679 pCi/g 0.54 Not Acceptable
B1CY55 Vegetation Cs-137 20.5 pCi/g 22.8 pCi/g 1.11 Acceptable
B1CY55 Vegetation Co-60 0.324 pCi/g 0.598 pCi/g 1.85 Not Acceptable
B1CY55 Vegetation K-40 19.2 pCi/g 19.2 pCi/g 1.00 Acceptable
B1CY55 Vegetation Sr-90 25.8 pCi/g 28.9 pCi/g 1.12 Acceptable
B1FCX7 Vegetation Cs-137 21.6 pCi/g 24.1 pCi/g 1.12 Acceptable
B1FCX7 Vegetation Co-60 0.299 pCi/g 0.552 pCi/g 1.85 Not Acceptable
B1FCX7 Vegetation K-40 18.2 pCi/g 18.2 pCi/g 1.00 Acceptable
B1FCX7 Vegetation Pu-238 0.0172 pCi/g 0.0178 pCi/g 1.04 Acceptable
B1FCX7 Vegetation Pu-239/240 0.266 pCi/g 0.266 pCi/g 1.00 Acceptable
B1FCX7 Vegetation Sr-90 29.1 pCi/g 32.6 pCi/g 1.12 Acceptable
B1CY54 Water Cs-137 3773 pCi/L 3830 pCi/L 1.02 Acceptable
B1CY54 Water Co-60 759 pCi/L 731 pCi/L 0.96 Acceptable
B1CY54 Water Cs-134 76.4 pCi/L 88.5 pCi/L 1.16 Acceptable
B1CY54 Water Pu-239/240 28.1 pCi/L 33.2 pCi/L 1.18 Acceptable
B1CY54 Water H-3 22576 pCi/L 22000 pCi/L 0.97 Acceptable
B1CY54 Water U-234 27.0 pCi/L 25.2 pCi/L 0.93 Acceptable
B1CY54 Water U-238 27.0 pCi/L 25.0 pCi/L 0.93 Acceptable
B1FCX8 Water Co-60 1439 pCi/L 1500 pCi/L 1.04 Acceptable
B1FCX8 Water Cs-137 1772 pCi/L 1840 pCi/L 1.04 Acceptable
B1FCX8 Water Pu-238 41.2 pCi/L 41.6 pCi/L 1.01 Acceptable
B1FCX8 Water Pu-239/240 44.3 pCi/L 44.2 pCi/L 1.00 Acceptable
B1FCX8 Water H-3 1649 pCi/L 1650 pCi/L 1.00 Acceptable
B1FCX8 Water U-234 28.1 pCi/L 27.2 pCi/L 0.97 Acceptable
B1FCX8 Water U-238 28.1 pCi/L 26.2 pCi/L 0.93 Acceptable
B1CY51 Air Cs-137 179.8 pCi/filter 263.7 pCi/filter 1.47 Not Acceptable
B1CY51 Air Co-60 123.5 pCi/filter 153.8 pCi/filter 1.25 Acceptable
B1CY51 Air Pu-238 1.17 pCi/filter 1.23 pCi/filter 1.05 Acceptable
B1CY51 Air Pu-239/240 2.00 pCi/filter 1.96 pCi/filter 0.98 Acceptable
B1CY51 Air Sr-90 39.6 pCi/filter 40.6 pCi/filter 1.02 Acceptable
B1CY51 Air U-234 1.11 pCi/filter 0.909 pCi/filter 0.82 Acceptable
B1CY51 Air U-238 1.11 pCi/filter 1.01 pCi/filter 0.91 Acceptable
B1FCX3 Air Cs-137 212.60 pCi/filter 295.988 pCi/filter 1.39 Not Acceptable
B1FCX3 Air Co-60 284.74 pCi/filter 361.336 pCi/filter 1.27 Acceptable
B1FCX3 Air Pu-238 5.60 pCi/filter 5.40 pCi/filter 0.96 Acceptable
B1FCX3 Air Pu-239/240 3.68 pCi/filter 3.80 pCi/filter 1.03 Acceptable
B1FCX3 Air Sr-90 171 pCi/filter 122 pCi/filter 0.71 Acceptable
B1FCX3 Air U-234 1.24 pCi/filter 1.02 pCi/filter 0.82 Acceptable
B1FCX3 Air U-238 1.24 pCi/filter 1.11 pCi/filter 0.90 Acceptable

 (a)  Control Limit - ± 30%

Table Q-1.  Severn Trent Laboratories (STL), Inc., Richland, WA, Performance Data on 
Surface Environmental Surveillance Project Blind Spike Samples, 2005
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Con Short 
Name Blind

STL 
Value(a)

STL 
Experimental 
Deviation(b)

ERA 
Known

ERA 
Expected 

Deviation(b)

ERA 
Mean 

Recovery
Number of 
Participants Bias%

Performance 
Evaluation(c)

Report 
Issue Date Comments

Gross Alpha Rad-60 49.5 8.49 67.9 17.00 57.9 69 -27.10 Acceptable 19-Apr-05
Gross Beta Rad-60 39.7 1.80 51.1 10.00 48.3 56 -22.31 Acceptable 19-Apr-05
Ra-226 Rad-60 10.9 3.03 14.1 2.12 14.0 48 -22.70 Acceptable 19-Apr-05
Ra-228 Rad-60 12 1.06 13.7 3.43 13.1 45 -12.41 Acceptable 19-Apr-05
U (Nat) Rad-60 4.74 0.02 4.98 3.00 5.04 51 -4.82 Acceptable 19-Apr-05
Sr-89 Rad-60 30.8 1.46 29.4 5.00 30.5 24 4.76 Acceptable 19-Apr-05
Sr-90 Rad-60 21.4 0.68 24.4 5.00 22.9 30 -12.30 Acceptable 19-Apr-05
Ba-133 Rad-60 61.7 4.86 53.4 5.34 50.6 40 15.54 Acceptable 19-Apr-05
Cs-134 Rad-60 68.1 9.56 64.9 5.00 59.9 41 4.93 Acceptable 19-Apr-05
Cs-137 Rad-60 49.9 3.52 40.2 5.00 40.9 40 24.13 Not Acceptable 19-Apr-05 Corrective action dated 4/22/05
Co-60 Rad-60 65.7 1.5 56.6 5.00 56.9 40 16.08 Not Acceptable 19-Apr-05 Corrective action dated 4/22/05
Zn-65 Rad-60 197 8.0 161 16.1 170 40 22.36 Not Acceptable 19-Apr-05 Corrective action dated 4/22/05
Sr-89 Rad-61 36.8 0.67 41.3 5.00 42.0 24 -10.90 Acceptable 22-Jul-05
Sr-90 Rad-61 5.25 0.14 5.92 5.00 6.0 26 -11.32 Acceptable 22-Jul-05
Ba-133 Rad-61 88.3 5.5 88.4 8.8 86.2 34 -0.11 Acceptable 22-Jul-05
Cs-134 Rad-61 76.1 2.4 78.6 5.00 74.1 35 -3.18 Acceptable 22-Jul-05
Cs-137 Rad-61 210.0 4.7 201.0 10.1 207 35 4.48 Acceptable 22-Jul-05
Co-60 Rad-61 40.6 1.68 37.0 5.00 38.7 35 9.73 Acceptable 22-Jul-05
Zn-65 Rad-61 138.0 10.00 118 11.8 129 35 16.95 Acceptable 22-Jul-05
Gross Alpha Rad-61 21.1 1.5 37.0 9.25 33.6 70 -42.97 Acceptable 22-Jul-05
Gross Beta Rad-61 32.6 1.18 34.2 5.00 32.7 59 -4.68 Acceptable 22-Jul-05
I-131 Rad-61 14.9 0.69 15.5 3.00 15.9 29 -3.87 Acceptable 22-Jul-05
Ra-226 Rad-61 6.56 0.24 7.56 1.13 8.5 51 -13.23 Acceptable 22-Jul-05
Ra-228 Rad-61 17.0 0.35 18.9 4.73 17.2 45 -10.05 Acceptable 22-Jul-05
U (Nat) Rad-61 14.4 0.15 10.1 3.00 10.2 43 42.57 Acceptable 22-Jul-05
H-3 Rad-61 25900 608 24400 2440 24300 41 6.15 Acceptable 22-Jul-05
Sr-89 Rad-62 26.7 1.95 28.0 5.00 28.5 21 -4.64 Acceptable 21-Oct-05
Sr-90 Rad-62 32.1 1.18 33.8 5.00 31.4 25 -5.03 Acceptable 21-Oct-05
Ba-133 Rad-62 109 2.52 106 10.60 103.0 31 2.83 Acceptable 21-Oct-05
Cs-134 Rad-62 86.3 8.05 92.1 5.00 86.3 32 -6.30 Acceptable 21-Oct-05
Cs-137 Rad-62 79.5 3.74 72.7 5.00 73.8 31 9.35 Acceptable 21-Oct-05
Co-60 Rad-62 12.2 3.35 13.5 5.00 14.2 31 -9.63 Acceptable 21-Oct-05
Zn-65 Rad-62 78.9 9.47 65.7 6.6 69 31 20.09 Not Acceptable 21-Oct-05 Corrective action dated 10/27/05
Gross Alpha Rad-62 47.3 4.99 55.7 13.9 52.5 47 -15.08 Acceptable 21-Oct-05
Gross Beta Rad-62 57.0 3.16 61.3 10.00 56.5 35 -7.01 Acceptable 21-Oct-05

 (a)  Three results are reported to ERA, this represents the average of the three results ± 1 standard deviation of the mean.
 (b)  ERA known concentration ± 1 standard deviation.
 (c)  The Performance Evaluation criteria is:

Acceptable         =  STL Value falls within the Control Limits.
Not Acceptable  =  STL Value falls outside of the Control Limits.

The Control Limits, Warning Limits, and Outlier Criteria are established per the USEPA guidelines contained in the National Standards for Water Proficiency 
Testing Studies Criteria Document, December, 1988.

Table Q-2.  Severn Trent Laboratories (STL) Inc., Richland WA, Performance Data on Environmental Resource 
Associates (ERA) Proficiency Testing Program Water Samples (pCi/L), 2005
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Con Short 
Name Media Sample ID

STL 
Value

Experimental 
Deviation

MAPEP 
Value Units Bias %

Number of 
Participants Performance Evaluation Comments

Am-241 Vegetation MAPEP-05-RdV13 0.234 0.046 0.145 Bq/sample 61.4 28 Not Acceptable(a) Corrective Action dated 5/19/05
Cs-134 Vegetation MAPEP-05-RdV13 3.75 0.73 5.00 Bq/sample -25.0 48 Acceptable(a)
Cs-137 Vegetation MAPEP-05-RdV13 2.93 0.57 4.11 Bq/sample -28.7 48 Acceptable(a)
Co-57 Vegetation MAPEP-05-RdV13 8.04 2.16 9.88 Bq/sample -18.6 47 Acceptable(a)
Co-60 Vegetation MAPEP-05-RdV13 2.70 0.60 3.15 Bq/sample -14.3 47 Acceptable(a)
Mn-54 Vegetation MAPEP-05-RdV13 3.98 0.72 5.18 Bq/sample -23.2 48 Acceptable(a)
Pu-238 Vegetation MAPEP-05-RdV13 0.36 0.064 0.224 Bq/sample 60.7 23 Not Acceptable(a) Corrective Action dated 5/19/05
Pu-239/240 Vegetation MAPEP-05-RdV13 0.0 0.0 0.0006 Bq/sample 22 Acceptable with Warning(a)
Sr-90 Vegetation MAPEP-05-RdV13 2.10 0.61 1.65 Bq/sample 27.3 16 Acceptable with Warning(a)
U-234/233 Vegetation MAPEP-05-RdV13 0.077 0.051 0.0844 Bq/sample -8.8 20 Acceptable(a)
U-238 Vegetation MAPEP-05-RdV13 0.375 0.120 0.407 Bq/sample -7.9 22 Acceptable(a)
Zn-65 Vegetation MAPEP-05-RdV13 4.61 1.20 6.29 Bq/sample -26.7 46 Acceptable(a)
Am-241 Vegetation MAPEP-05-RdV14 0.414 0.0672 0.23 Bq/sample 80.0 35 Not Acceptable (b) Corrective Action dated 10/27/05
Cs-134 Vegetation MAPEP-05-RdV14 3.64 0.254 4.09 Bq/sample -11.0 51 Acceptable (b)
Cs-137 Vegetation MAPEP-05-RdV14 5.45 0.335 5.43 Bq/sample 0.4 52 Acceptable (b)
Co-57 Vegetation MAPEP-05-RdV14 14.06 0.892 13.3 Bq/sample 5.7 51 Acceptable (b)
Co-60 Vegetation MAPEP-05-RdV14 4.25 0.30 4.43 Bq/sample -4.1 52 Acceptable (b)
Mn-54 Vegetation MAPEP-05-RdV14 6.13 0.42 6.57 Bq/sample -6.7 51 Acceptable (b)
Pu-238 Vegetation MAPEP-05-RdV14 2.26 0.188 Bq/sample 27 Not Acceptable (b) Corrective Action dated 10/27/05
Pu-239/240 Vegetation MAPEP-05-RdV14 0.0922 0.0167 0.164 Bq/sample -43.8 27 Not Acceptable (b) Corrective Action dated 10/27/05
Sr-90 Vegetation MAPEP-05-RdV14 5.20 0.463 2.42 Bq/sample 114.9 26 Not Acceptable (b) Corrective Action dated 10/27/05
U-234/233 Vegetation MAPEP-05-RdV14 0.515 0.0583 0.333 Bq/sample 54.7 25 Not Acceptable (b) Corrective Action dated 10/27/05
U-238 Vegetation MAPEP-05-RdV14 0.609 0.067 0.346 Bq/sample 76.0 25 Not Acceptable (b) Corrective Action dated 10/27/05
Zn-65 Vegetation MAPEP-05-RdV14 9.62 0.64 10.2 Bq/sample -5.7 51 Acceptable (b)

Gross Alpha Air Filter MAPEP-05-GrF13 0.116 0.028 0.232 Bq/sample -50.0 57 Acceptable(c)
Gross Beta Air Filter MAPEP-05-GrF13 0.358 0.066 0.297 Bq/sample 20.5 58 Acceptable(d)
Am-241 Air Filter MAPEP-05-RdF13 0.109 0.018 0.102 Bq/sample 6.9 43 Acceptable (b)
Cs-134 Air Filter MAPEP-05-RdF13 3.03 0.44 3.51 Bq/sample -13.7 69 Acceptable (b)
Cs-137 Air Filter MAPEP-05-RdF13 2.37 0.33 2.26 Bq/sample 4.9 69 Acceptable (b)
Co-57 Air Filter MAPEP-05-RdF13 5.26 0.87 4.92 Bq/sample 6.9 68 Acceptable (b)
Co-60 Air Filter MAPEP-05-RdF13 2.92 0.41 3.03 Bq/sample -3.6 69 Acceptable (b)
Mn-54 Air Filter MAPEP-05-RdF13 3.33 0.50 3.33 Bq/sample 0.0 69 Acceptable (b)
Pu-238 Air Filter MAPEP-05-RdF13 0.201 0.034 0.195 Bq/sample 3.1 38 Acceptable (b)
Pu-239/240 Air Filter MAPEP-05-RdF13 0.170 0.030 0.165 Bq/sample 3.0 38 Acceptable (b)
Sr-90 Air Filter MAPEP-05-RdF13 1.36 0.22 1.35 Bq/sample 0.7 33 Acceptable (b)
U-234/233 Air Filter MAPEP-05-RdF13 0.327 0.058 0.34 Bq/sample -3.8 36 Acceptable (b)
U-238 Air Filter MAPEP-05-RdF13 0.345 0.061 0.352 Bq/sample -2.0 38 Acceptable (b)
Zn-65 Air Filter MAPEP-05-RdF13 3.24 0.59 3.14 Bq/sample 3.2 67 Acceptable (b)

Gross Alpha Air Filter MAPEP-05-GrF14 0.105 0.0155 0.482 Bq/sample -78.2 60 Acceptable(c)
Gross Beta Air Filter MAPEP-05-GrF14 0.887 0.0804 0.827 Bq/sample 7.3 61 Acceptable(d)
Am-241 Air Filter MAPEP-05-RdF14 0.152 0.0115 0.158 Bq/sample -3.8 48 Acceptable (b)
Cs-134 Air Filter MAPEP-05-RdF14 3.16 0.236 3.85 Bq/sample -17.9 65 Acceptable (b)
Cs-137 Air Filter MAPEP-05-RdF14 3.18 0.203 3.23 Bq/sample -1.5 67 Acceptable (b)
Co-57 Air Filter MAPEP-05-RdF14 6.22 0.462 6.2 Bq/sample 0.3 66 Acceptable (b)
Co-60 Air Filter MAPEP-05-RdF14 3.01 0.234 2.85 Bq/sample 5.6 67 Acceptable (b)
Mn-54 Air Filter MAPEP-05-RdF14 3.91 0.31 4.37 Bq/sample -10.5 66 Acceptable (b)
Pu-238 Air Filter MAPEP-05-RdF14 0.0987 0.0084 0.0969 Bq/sample 1.9 41 Acceptable (b)
Pu-239/240 Air Filter MAPEP-05-RdF14 0.0893 0.008 0.0898 Bq/sample -0.6 41 Acceptable (b)
Sr-90 Air Filter MAPEP-05-RdF14 2.24 0.174 2.25 Bq/sample -0.4 35 Acceptable (b)
U-234/233 Air Filter MAPEP-05-RdF14 0.259 0.0232 0.273 Bq/sample -5.1 37 Acceptable (b)
U-238 Air Filter MAPEP-05-RdF14 0.296 0.0262 0.283 Bq/sample 4.6 38 Acceptable (b)
Zn-65 Air Filter MAPEP-05-RdF14 4.24 0.325 4.33 Bq/sample -2.1 65 Acceptable (b)

Gross Alpha Water MAPEP-05-GRW13 0.28 0.074 0.525 Bq/L -46.7 56 Acceptable(c)
Gross Beta Water MAPEP-05-GRW13 1.59 0.28 1.67 Bq/L -4.8 56 Acceptable(d)
Am-241 Water MAPEP-05-MaW13 1.6 0.22 1.72 Bq/L -7.0 50 Acceptable (b)
Cs-134 Water MAPEP-05-MaW13 1054 139 127 Bq/L 729.9 79 Not Acceptable (b) Corrective Action dated 5/19/2005
Cs-137 Water MAPEP-05-MaW13 3060 365 332 Bq/L 821.7 80 Not Acceptable (b) Corrective Action dated 5/19/2005
Co-57 Water MAPEP-05-MaW13 2243 292 227 Bq/L 888.1 79 Not Acceptable (b) Corrective Action dated 5/19/2005
Co-60 Water MAPEP-05-MaW13 2446 324 251 Bq/L 874.5 80 Not Acceptable (b) Corrective Action dated 5/19/2005
H-3 Water MAPEP-05-MaW13 294 23.2 280 Bq/L 5.0 55 Acceptable (b)
Fe-55 Water MAPEP-05-MaW13 66.8 6 75.9 Bq/L -12.0 14 Acceptable (b)
Mn-54 Water MAPEP-05-MaW13 3030 407 331 Bq/L 815.4 80 Not Acceptable (b) Corrective Action dated 5/19/2005
Ni-63 Water MAPEP-05-MaW13 14.2 1.7 9 Bq/L 57.8 19 Acceptable (b)
Pu-238 Water MAPEP-05-MaW13 0.024 0.012 0.018 Bq/L 33.3 44 Acceptable (b)
Pu-239/240 Water MAPEP-05-MaW13 2.5 0.37 2.4 Bq/L 4.2 50 Acceptable (b)
Sr-90 Water MAPEP-05-MaW13 0.0 0.0 Bq/L 42 Acceptable with Warning(b)
Tc-99 Water MAPEP-05-MaW13 42.4 3.1 42.9 Bq/L -1.2 26 Acceptable (b)
U-234/233 Water MAPEP-05-MaW13 3.22 0.51 3.24 Bq/L -0.6 51 Acceptable (b)
U-238 Water MAPEP-05-MaW13 3.3 0.52 3.33 Bq/L -0.9 54 Acceptable (b)
Zn-65 Water MAPEP-05-MaW13 4801 606 496 Bq/L 867.9 79 Not Acceptable (b) Corrective Action dated 5/19/2005

Gross Alpha Water MAPEP-05-GrW14 0.606 0.0739 0.79 Bq/L -23.3 55 Acceptable(c)
Gross Beta Water MAPEP-05-GrW14 1.28 0.11 1.35 Bq/L -5.2 55 Acceptable(d)
Am-241 Water MAPEP-05-MaW14 2.17 0.225 2.23 Bq/L -2.7 50 Acceptable (b)

Table Q-3.  Severn Trent Laboratories (STL) Inc., Richland, WA, Performance Evaluation Results for the 2005 Mixed 
Analyte Performance Evaluation Program (MAPEP) Samples
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Experimental 
Deviation

MAPEP 
Value Units Bias %

Number of 
Participants Performance Evaluation Comments

Table Q-3.  Severn Trent Laboratories (STL) Inc., Richland, WA, Performance Evaluation Results for the 2005 Mixed 
Analyte Performance Evaluation Program (MAPEP) Samples

Cs-134 Water MAPEP-05-MaW14 150 9.88 167 Bq/L -10.2 78 Acceptable (b)
Cs-137 Water MAPEP-05-MaW14 316 18.8 333 Bq/L -5.1 80 Acceptable (b)
Co-57 Water MAPEP-05-MaW14 295 18.9 272 Bq/L 8.5 79 Acceptable (b)
Co-60 Water MAPEP-05-MaW14 263 17.4 261 Bq/L 0.8 80 Acceptable (b)
H-3 Water MAPEP-05-MaW14 558 12.3 527 Bq/L 5.9 58 Acceptable (b)
Fe-55 Water MAPEP-05-MaW14 166 10.4 196 Bq/L -15.3 12 Acceptable (b)
Mn-54 Water MAPEP-05-MaW14 408 27.4 418 Bq/L -2.4 79 Acceptable (b)
Ni-63 Water MAPEP-05-MaW14 152 5.73 100 Bq/L 52.0 19 Not Acceptable (b) Corrective Action dated 11/11/05
Pu-238 Water MAPEP-05-MaW14 1.78 0.136 1.91 Bq/L -6.8 46 Acceptable (b)
Pu-239/240 Water MAPEP-05-MaW14 2.43 0.182 2.75 Bq/L -11.6 46 Acceptable (b)
Sr-90 Water MAPEP-05-MaW14 9.97 0.748 8.98 Bq/L 11.0 47 Acceptable (b)
Tc-99 Water MAPEP-05-MaW14 55.9 1.9 66.5 Bq/L -15.9 30 Acceptable (b)
U-234/233 Water MAPEP-05-MaW14 3.93 0.318 4.1 Bq/L -4.1 48 Acceptable (b)
U-238 Water MAPEP-05-MaW14 4.08 0.33 4.26 Bq/L -4.2 50 Acceptable (b)
Zn-65 Water MAPEP-05-MaW14 348 22 330 Bq/L 5.5 78 Acceptable (b)

Am-241 Soil MAPEP-05-MaS13 106 14.3 109 Bq/kg -2.8 58 Acceptable (b)
Cs-134 Soil MAPEP-05-MaS13 679 94.9 759 Bq/kg -10.5 68 Acceptable (b)
Cs-137 Soil MAPEP-05-MaS13 318.9 37.6 315 Bq/kg 1.2 69 Acceptable (b)
Co-57 Soil MAPEP-05-MaS13 268.7 35.8 242 Bq/kg 11.0 67 Acceptable (b)
Co-60 Soil MAPEP-05-MaS13 215.3 41.9 212 Bq/kg 1.6 69 Acceptable (b)
Fe-55 Soil MAPEP-05-MaS13 2940 1158 1200 Bq/kg 145.0 7 Not Acceptable (b) Corrective Action dated 6/2/2005
Mn-54 Soil MAPEP-05-MaS13 510.1 75.7 485 Bq/kg 5.2 69 Acceptable (b)
Ni-63 Soil MAPEP-05-MaS13 1290 274 1220 Bq/kg 5.7 12 Acceptable (b)
Pu-238 Soil MAPEP-05-MaS13 0.67 0.33 0.48 Bq/kg 39.6 40 Acceptable (b)
Pu-239/240 Soil MAPEP-05-MaS13 90.2 13.4 89.5 Bq/kg 0.8 41 Acceptable (b)
K-40 Soil MAPEP-05-MaS13 635.7 115.8 604 Bq/kg 5.2 64 Acceptable (b)
Sr-90 Soil MAPEP-05-MaS13 631 99 640 Bq/kg -1.4 35 Acceptable (b)
Tc-99 Soil MAPEP-05-MaS13 109 19 190 Bq/kg -42.6 17 Not Acceptable (b) Corrective Action dated 6/2/2005
U-234/233 Soil MAPEP-05-MaS13 60.5 9.94 62.5 Bq/kg -3.2 41 Acceptable (b)
U-238 Soil MAPEP-05-MaS13 249 39.8 249 Bq/kg 0.0 46 Acceptable (b)
Zn-65 Soil MAPEP-05-MaS13 880.6 116.8 810 Bq/kg 8.7 68 Acceptable (b)

Am-241 Soil MAPEP-05-MaS14 72.3 5.02 81.1 Bq/kg -10.9 55 Acceptable (b)
Cs-134 Soil MAPEP-05-MaS14 552 36.1 568 Bq/kg -2.8 71 Acceptable (b)
Cs-137 Soil MAPEP-05-MaS14 476 28.5 439 Bq/kg 8.4 73 Acceptable (b)
Co-57 Soil MAPEP-05-MaS14 591 40.2 524 Bq/kg 12.8 71 Acceptable (b)
Co-60 Soil MAPEP-05-MaS14 316 22.2 287 Bq/kg 10.1 73 Acceptable (b)
Mn-54 Soil MAPEP-05-MaS14 453 30.5 439 Bq/kg 3.2 72 Acceptable (b)
Ni-63 Soil MAPEP-05-MaS14 458 91.6 445 Bq/kg 2.9 14 Acceptable (b)
Pu-238 Soil MAPEP-05-MaS14 0.319 0.0987 60.8 Bq/kg -99.5 42 Not Acceptable (b) Corrective Action dated 10/27/05
Pu-239/240 Soil MAPEP-05-MaS14 5.27 0.539 0.2035 Bq/kg 2489.7 42 Not Acceptable (b) Corrective Action dated 10/27/05
K-40 Soil MAPEP-05-MaS14 684 48.2 604 Bq/kg 13.2 68 Acceptable (b)
Sr-90 Soil MAPEP-05-MaS14 846 62.7 757 Bq/kg 11.8 39 Acceptable (b)
Tc-99 Soil MAPEP-05-MaS14 160 9.52 315 Bq/kg -49.2 23 Not Acceptable (b) Corrective Action dated 10/27/05
U-234/233 Soil MAPEP-05-MaS14 44 3.68 52.8 Bq/kg -16.7 41 Acceptable (b)
U-238 Soil MAPEP-05-MaS14 152 12.3 168 Bq/kg -9.5 46 Acceptable (b)
Zn-65 Soil MAPEP-05-MaS14 866 54.6 823 Bq/kg 5.2 72 Acceptable (b)

(a) The Performance Evaluation criteria are:
Acceptable: Bias <= 40%
Acceptable with Warning: 40% < Bias <= 60%
Not Acceptable: Bias > 60%

(b) The Performance Evaluation criteria are:
Acceptable: Bias<= 20%
Acceptable with Warning: 20% < Bias <= 30%
Not Acceptable: Bias > 30%

(c) The Performance Evaluation criteria are:
Gross Alpha - Acceptable: Bias <= ± 100%

(d) The Performance Evaluation criteria are:
Gross Beta - Acceptable: Bias <= ± 50%
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Report Sub-Report Media Analyte Method
Value 
Rptd

Accepted 
Value Units

Performance 
Evaluation(a)

Analysis 
Date

WP-099 PEI-027 Minerals Water Calcium EPA 200.7M 20.8 21.3 mg/L Acceptable 04-Mar-05
WP-099 PEI-027 Minerals Water Magnesium EPA 200.7M 34.1 35.0 mg/L Acceptable 04-Mar-05
WP-099 PEI-027 Minerals Water Potassium EPA 200.7M 27.10 27.6 mg/L Acceptable 04-Mar-05
WP-099 PEI-027 Minerals Water Sodium EPA 200.7M 52.4 54 mg/L Acceptable 04-Mar-05
WP-099 PEI-027 Minerals Water Specific Conductance(at 25° C) SM 2510B 756.2 771 umhos/cm Acceptable 03-Mar-05
WP-099 PEI-027 Minerals Water Total alkalinity(CaCO3) EPA 310.1 31.6 26.6 mg/L Check 03-Mar-05
WP-099 PEI-027 Minerals Water Total dissolved solids(TDS) EPA 160.3 446 441 mg/L Acceptable 03-Mar-05
WP-099 PEI-027 Minerals Water Total hardness (CaCO3) EPA 200.7M 192.1 197 mg/L Acceptable 04-Mar-05
WP-099 PEI-034-1 Trace metals Water Aluminum EPA 200.8M 3790 3750 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Antimony EPA 200.8M 756 750 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Arsenic EPA 200.8M 870 850 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Barium EPA 200.8M 462 450 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Berylium EPA 200.8M 242 250 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Cadmium EPA 200.8M 350 350 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Chromium EPA 200.8M 262 250 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Cobalt EPA 200.8M 456 450 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Copper EPA 200.8M 258 250 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Lead EPA 200.8M 229 225 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Manganese EPA 200.8M 1760 1750 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Molybdenum EPA 200.8M 366 350 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Nickel EPA 200.8M 1500 1500 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Selenium EPA 200.8M 730 750 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Silver EPA 200.8M 209 200 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Strontium EPA 200.8M 149 150 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Thallium EPA 200.8M 764 750 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Vanadium EPA 200.8M 5040 5000 ug/L Acceptable 02-Mar-05
WP-099 PEI-034-1 Trace metals Water Zinc EPA 200.8M 1790 1800 ug/L Acceptable 02-Mar-05
WP-099 PEI-035 pH Water pH EPA 150.1 7.92 7.90 units Acceptable 05-Mar-05
WP-099 PEI-087 Mercury Water Mercury EPA 1631E 26.50 28.0 ug/L Acceptable 23-Feb-05
WP-104 PEI-027 Minerals Water Calcium EPA 200.7M 39.9 40.0 mg/L Acceptable 15-Aug-05
WP-104 PEI-027 Minerals Water Magnesium EPA 200.7M 4.29 4.41 mg/L Acceptable 15-Aug-05
WP-104 PEI-027 Minerals Water Potassium EPA 200.7M 19.2 20.0 mg/L Acceptable 15-Aug-05
WP-104 PEI-027 Minerals Water Sodium EPA 200.7M 41.7 43.6 mg/L Acceptable 15-Aug-05
WP-104 PEI-027 Minerals Water Specific Conductance(at 25° C) SM 2510B 520.1 529 umhos/cm Acceptable 18-Aug-05
WP-104 PEI-027 Minerals Water Total alkalinity(CaCO3) EPA 310.1 66.5 66.2 mg/L Acceptable 18-Aug-05
WP-104 PEI-027 Minerals Water Total hardness (CaCO3) EPA 200.7M 117.3 118 mg/L Acceptable 15-Aug-05
WP-104 PEI-034-1 Trace metals Water Aluminum EPA 200.8M 3760 3710 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Antimony EPA 200.8M 585 586 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Arsenic EPA 200.8M 212 214 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Barium EPA 200.8M 328 329 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Berylium EPA 200.8M 375 371 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Cadmium EPA 200.8M 258 257 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Chromium EPA 200.8M 232 236 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Cobalt EPA 200.8M 221 221.0 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Copper EPA 200.8M 363 361 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Iron EPA 200.7M 2567 2600 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Lead EPA 200.8M 84.1 78.6 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Manganese EPA 200.8M 890 907 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Molybdenum EPA 200.8M 208.0 200.0 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Nickel EPA 200.8M 1550 1520 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Selenium EPA 200.8M 1920 1930 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Silver EPA 200.8M 547 536 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Strontium EPA 200.8M 71.9 71.0 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Thallium EPA 200.8M 160 150 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Vanadium EPA 200.8M 484 493 ug/L Acceptable 08-Aug-05
WP-104 PEI-034-1 Trace metals Water Zinc EPA 200.8M 1460 1460 ug/L Acceptable 08-Aug-05
WP-104 PEI-035 pH Water pH EPA 150.1 8.45 8.40 units Acceptable 18-Aug-05
WP-104 PEI-087 Mercury Water Mercury EPA 1631E 7.12 7.1 ug/L Acceptable 19-Aug-05
WP-101 PEI-087 Mercury Water Mercury EPA 1631E 27.10 30.0 ug/L Acceptable 11-May-05
WS-060 PEI-010 Minerals Water Calcium EPA 200.7M 40.6 40.8 mg/L Acceptable 31-Jan-05
WS-060 PEI-010 Minerals Water Magnesium EPA 200.7M 1941 2000 mg/L Acceptable 31-Jan-05
WS-060 PEI-010 Minerals Water Potassium EPA 200.7M 18.7 18.8 mg/L Acceptable 31-Jan-05
WS-060 PEI-010 Minerals Water Sodium EPA 200.7M 22.3 22 mg/L Acceptable 31-Jan-05
WS-060 PEI-010 Minerals Water Specific Conductance(at 25° C) SM 2510B 396 400 umhos/cm Acceptable 03-Mar-05
WS-060 PEI-010 Minerals Water Total alkalinity(CaCO3) EPA 310.1 56.8 47.9 mg/L Not Acceptable 03-Mar-05
WS-060 PEI-010 Minerals Water Total dissolved solids(TDS) EPA 160.1 312 278 mg/L Acceptable 05-Mar-05
WS-060 PEI-010 Minerals Water Total hardness (CaCO3) EPA 200.7M 109.3 110 mg/L Acceptable 31-Jan-05
WS-060 PEI-016-1 Trace Metals Water Antimony EPA 200.8M 16.0 16.7 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Arsenic EPA 200.8M 104 100 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Barium EPA 200.8M 1080 1000 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Berylium EPA 200.8M 6.24 6.67 ug/L Acceptable 01-Mar-05

Table Q-4.  PNNL - Marine Sciences Laboratory, Sequim, WA, Performance Evaluation Results on NSI Solutions, Inc. 
Proficiency Test Samples, 2005
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Table Q-4.  PNNL - Marine Sciences Laboratory, Sequim, WA, Performance Evaluation Results on NSI Solutions, Inc. 
Proficiency Test Samples, 2005

WS-060 PEI-016-1 Trace Metals Water Cadmium EPA 200.8M 31.3 33.3 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Chromium EPA 200.8M 124 117 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Copper EPA 200.8M 1890 1830 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Lead EPA 200.8M 33.9 33.3 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Nickel EPA 200.8M 286 267 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Selenium EPA 200.8M 49.2 66.7 ug/L Not Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Thallium EPA 200.8M 6.83 6.67 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-1 Trace Metals Water Vanadium EPA 200.8M 3440 3330 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Aluminum EPA 200.8M 1230 1300 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Boron EPA 200.8M 719 833 ug/L Not Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Iron EPA 200.8M 923 1000 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Manganese EPA 200.8M 206 200 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Molybdenum EPA 200.8M 138 100.0 ug/L Not Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Silver EPA 200.8M 356 333 ug/L Acceptable 01-Mar-05
WS-060 PEI-016-2 Trace Metals Water Zinc EPA 200.8M 1940 2000 ug/L Acceptable 01-Mar-05
WS-060 PEI-083 pH Water pH SM4500H+B 9.22 9.20 units Acceptable 05-Mar-05
WS-060 PEI-088 Mercury Water Mercury EPA 1631E 1.57 1.6 ug/L Acceptable 24-Feb-05
WS-061 PEI-010 Minerals Water Total alkalinity(CaCO3) EPA 310.1M 37.01 30.3 mg/L Not Acceptable 26-May-05
WS-061 PEI-016-1 Trace Metals Water Selenium EPA 200.8M 33.2 33.3 ug/L Acceptable 16-May-05
WS-061 PEI-016-2 Trace Metals Water Molybdenum EPA 200.8M 18.2 16.7 ug/L Acceptable 24-May-04
WS-062 PEI-010 Minerals Water Calcium EPA 200.7M 38.5 38.4 mg/L Acceptable 15-Aug-05
WS-062 PEI-010 Minerals Water Magnesium EPA 200.7M 6.54 6.6 mg/L Acceptable 15-Aug-05
WS-062 PEI-010 Minerals Water Potassium EPA 200.7M 23.9 24.6 mg/L Acceptable 15-Aug-05
WS-062 PEI-010 Minerals Water Sodium EPA 200.7M 17.9 18 mg/L Acceptable 15-Aug-05
WS-062 PEI-010 Minerals Water Specific Conductance(at 25° C) SM 2510B 440 459 umhos/cm Acceptable 15-Aug-05
WS-062 PEI-010 Minerals Water Total alkalinity(CaCO3) EPA 310.1M 41.5 42.1 mg/L Acceptable 18-Aug-05
WS-062 PEI-010 Minerals Water Total dissolved solids(TDS) EPA 160.1 34.9 311 mg/L Not Acceptable 22-Aug-05
WS-062 PEI-010 Minerals Water Total hardness (CaCO3) EPA 200.7M 123.1 123 mg/L Acceptable 15-Aug-05
WS-062 PEI-016-1 Trace Metals Water Antimony EPA 200.8 33.2 33.3 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Arsenic EPA 200.8 33.4 33.3 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Barium EPA 200.8 1760 1720 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Berylium EPA 200.8 6.31 6.67 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Cadmium EPA 200.8 20.8 20 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Chromium EPA 200.8 17.4 16.7 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Copper EPA 200.8 1870 1820 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Lead EPA 200.8 53.1 50.0 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Nickel EPA 200.8 153 150 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Selenium EPA 200.8 63.9 66.7 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Thallium EPA 200.8 7.14 6.67 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-1 Trace Metals Water Vanadium EPA 200.8 1320 1300 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-2 Trace Metals Water Aluminum EPA 200.8 299 300 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-2 Trace Metals Water Iron EPA 200.7 134 133 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-2 Trace Metals Water Manganese EPA 200.8 489 483 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-2 Trace Metals Water Molybdenum EPA 200.8 102 100 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-2 Trace Metals Water Silver EPA 200.8 293 283 ug/L Acceptable 08-Aug-05
WS-062 PEI-016-2 Trace Metals Water Zinc EPA 200.8 882 900 ug/L Acceptable 08-Aug-05
WS-062 PEI-088 Mercury Water Mercury EPA 1631E 8.24 8.22 ug/L Acceptable 24-Aug-05
WS-062 PEI-083 pH Water pH SM4500H+B 6.79 6.80 units Acceptable 18-Aug-05
SM-064 SPEI-001 Trace Metals in Soil Soil Aluminum EPA 6020M 612 560.00 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Antimony EPA 6020M 142 123 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Arsenic EPA 6020M 66.8 65.3 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Barium EPA 6020M 14.0 12.7 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Berylium EPA 6020M 65.9 60.5 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Boron EPA 6020M 60.8 59 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Cadmium EPA 6020M 79.4 80.0 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Calcium EPA 6010BM 365 355 mg/kg Acceptable 10-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Chromium EPA 6020M 361 355 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Cobalt EPA 6020M 81.9 84 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Copper EPA 6020M 91.0 88.5 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Iron EPA 6020M 8380 9170 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Lead EPA 6020M 110 111 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Magnesium EPA 60210BM 914 899 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Manganese EPA 6020M 613 636 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Mercury EPA 1631E 13.16 13.5 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Molybdenum EPA 6020M 99.8 98.6 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Nickel EPA 6020M 343.0 344 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Potassium EPA 6020M 77.2 72.1 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Selenium EPA 6020M 70.1 72.1 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Silver EPA 6020M 125 125 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Sodium EPA 6010BM 665 665 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Strontium EPA 6020M 8.57 8.62 mg/kg Acceptable 08-Mar-05
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Table Q-4.  PNNL - Marine Sciences Laboratory, Sequim, WA, Performance Evaluation Results on NSI Solutions, Inc. 
Proficiency Test Samples, 2005

SM-064 SPEI-001 Trace Metals in Soil Soil Thallium EPA 6020M 124 125 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Tin EPA 6020M 264 236 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Titanium EPA 6010BM 49.6 47.1 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Vanadium EPA 6020M 53.3 57.8 mg/kg Acceptable 08-Mar-05
SM-064 SPEI-001 Trace Metals in Soil Soil Zinc EPA 6020M 599 542 mg/kg Acceptable 08-Mar-05
SM-066 SPEI-001 Trace Metals in Soil Soil Aluminum EPA 6020M 4390 3790 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Antimony EPA 6020M 181 76 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Arsenic EPA 6020M 107 87.2 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Barium EPA 6020M 412 383 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Berylium EPA 6020M 50.9 49.3 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Boron EPA 6020M 160 145 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Cadmium EPA 6020M 160 145 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Calcium EPA 6010BM 6051 6040 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Chromium EPA 6020M 243 221 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Cobalt EPA 6020M 45.2 38.9 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Copper EPA 6020M 110 99.9 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Iron EPA 6010BM 7196 7100 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Lead EPA 6020M 112 105 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Magnesium EPA 6010BM 4353 4170 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Manganese EPA 6020M 335 300 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Mercury EPA 1631EM 30.0 29.8 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Molybdenum EPA 6020M 34.9 25.3 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Nickel EPA 6020M 81.2 72.4 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Potassium EPA 6010BM 3828 3890 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Selenium EPA 6020M 121 99.4 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Silver EPA 6020M 128 111 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Sodium EPA 6010BM 5991 6430.0 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Strontium EPA 6020M 97.4 91.0 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Thallium EPA 6020M 90.8 78.9 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Tin EPA 6020M 110 95.5 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Titanium EPA 6010BM 22.1 17.2 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Vanadium EPA 6020M 103 95 mg/kg Acceptable 29-Aug-05
SM-066 SPEI-001 Trace Metals in Soil Soil Zinc EPA 6020M 390 354 mg/kg Acceptable 29-Aug-05

(a) The Performance Evaluation criteria are:
Acceptable =  Reported Value falls within the Control Limits.
Not Acceptable  =  Reported Value falls outside of the Control Limits.
Check = Data acceptable but results near acceptance limit so procedure should be reviewed
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Appendix 



A.1 

APPENDIX 
 

Errata for the Environmental Surveillance Data Report for 2004 
(PNNL-15222, APP. 1) 

 
 
The following error was found in the Hanford Site Environmental Surveillance Data Report for Calendar 
Year 2004 (PNNL-15222, APP. 1): 
 
 Data were inadvertently mislabeled in Tables D.6 through D.9 of the report, located on pages 258 

through 261.  The tables, which contain atmospheric dispersion factors (X/Q'), were not used for the 
population or individual dose calculations reported in the main report, Hanford Site Environmental 
Report for Calendar Year 2004 (PNNL-15222).  The values in these tables were calculated 
independent of the dose estimates and are included in the report for information only.  As such, they 
do not affect the dose calculations or compliance status for 2004 as reported in the site environmental 
report (PNNL-15222).  Corrected tables can be found in an electronic version of the document 
(PNNL-15222, APP. 1) on the web at http://hanford-site.pnl.gov/envreport. 

 
This same error appears in the electronic version of the Hanford Site Environmental Surveillance Data 
Report for Calendar Year 2004 (PNNL-15222, APP. 1) included on the CD with the main report, 
Hanford Site Environmental Report for Calendar Year 2004 (PNNL-15222). 
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 Distr.1
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