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1.0 INTRODUCTION 

Energy Fuels Resources Corporation (EFR) plans to construct and operate a 
conventional acid leach uranium and vanadium mill at the Piñon Ridge Project Site 
(Site).  The mill will process ore produced from mines within a reasonable truck-hauling 
distance of the Site and will have a capacity of 500 tons per day.  The operating life of 
the mill is expected to be 40 years. 

The Site is located at 16910 Highway 90, approximately 14 miles west of Naturita and 7 
miles east of Bedrock, Colorado and the Dolores River.  The Site comprises 
approximately 880 acres and is located on Colorado State Highway 90 (SH 90). 

The Site surface drainage ultimately flows to the Dolores River via East Paradox Creek, 
an ephemeral drainage.  However, surface flow infrequently reaches the Dolores River 
from east Paradox Valley due to water infiltration, evaporation and interception by stock 
ponds.  The Dolores River sampling program has been developed to characterize 
baseline water quality in the Dolores River through Paradox Valley in response to the 
Request for Additional Information issued by Colorado Department of Public Health and 
Environmental (CDPHE) on February 26, 2010. 

The sampling program has been developed to collect surface water from three locations 
along the Dolores River for four consecutive calendar quarters.  The locations were 
chosen to characterize the water quality upstream of Paradox Valley, immediately 
downstream of the confluence with East Paradox Creek, and downstream of Paradox 
Valley.  Refer to Figure 1 for the sample locations. 

Four quarterly sampling events were conducted on March 10, May 12, September 1 and 
November 8, 2010. 
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2.0 FIELD ACTIVITIES 

The Dolores River water sampling was conducted in general accordance with the Piñon 
Ridge Work Plan for Surface Water Sampling prepared by Kleinfelder and revised on 
December 18, 2008; with minor deviations due to the difference in sample source (i.e. 
river vs. surface water sampler apparatus). 

Energy Fuels collected samples from three locations along the Dolores River (see 
Figure 1).  Field parameters were measured in the river at the time of sample collection.  
Samples were collected in sample bottles provided by the analytical laboratory.  Due to 
high sediment load of the river water, the samples could not be filtered in the field.  As a 
result, only raw samples were collected and were filtered and preserved in the 
laboratory, as necessary.  Following collection, samples were placed in a cooler with 
ice.  The samples were later packed with fresh ice and delivered to ACZ Laboratories, 
Inc. (ACZ) for analysis using appropriate chain of custody procedures. 
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3.0 DATA SUMMARY 

Dolores River water samples were analyzed for field parameters, general chemistry 
parameters, major ions, total and dissolved metals, and total and dissolved 
radionuclides.  The analytical results are summarized in Table 1 and laboratory data 
sheets are included in Appendix A. 

3.1 Field Parameters 

Field parameters were measured in the river at the time of sample collection.  The field 
parameters that were measured include temperature, pH, specific conductance, 
dissolved oxygen, and oxidation-reduction potential.  Refer to Appendix A for copies of 
the field data sheets.  Field data sheets for the May 12 sampling event were lost during 
subsequent field work and are not included. 

Flow rates in the river at two USGS gauging stations were obtained from the USGS 
website (http://waterdata.usgs.gov/nwis) for the 15-minute measurement interval closest 
to the sample date and time and are included on Table 1.  As shown on Figure 1, USGS 
Station No. 09169500 is located on the upstream end of the valley, immediately 
upstream of the SH 90 Bridge at Bedrock and approximately 0.7 mile downstream of the 
DR-UP sample location and 1.9 miles upstream of the DR-MID sample location.  USGS 
Station No. 09171100 is located on the downstream end of Paradox Valley, 
approximately 0.1 mile downstream of the DR-DOWN sample location. 

3.2 Analytical Results 

Surface water samples were analyzed for: 

• Dissolved aluminum, antimony, arsenic, barium, beryllium, cadmium, copper, 
iron, lead, manganese, mercury, molybdenum, nickel, selenium, silver, thallium, 
uranium, vanadium, and zinc; 

• Total chromium; 

• Total antimony, arsenic, cadmium, lead, mercury, selenium, and thallium; (March 
12 sampling event only); 

• Major Ions (alkalinity, carbonate, bicarbonate, calcium, chloride, fluoride, 
magnesium, nitrate/nitrite, potassium, silica, sodium, and sulfate); 
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• General Chemistry (total dissolved solids and total suspended solids) by 
applicable methods; and 

• Dissolved/Total radionuclides (gross alpha, radium-226, radium-228, lead-210, 
thorium-228, thorium-230, and thorium-232). 

Table 1 presents a summary of the analytical results for the four sampling events.  
Copies of the laboratory analytical reports for the sampling events are provided in 
Appendix B. 

Available historical sample results from samples collected at the two USGS locations 
are also included in Table 1.  The constituents analyzed for in the historic USGS 
samples are limited.  Only constituents that are included in the suite of baseline 
parameters are included in the table. 

Seasonal variability in the flow rate of the Dolores River is accompanied by variability in 
the water quality.  This is evidenced by the trending of higher total dissolved solids 
(TDS) during periods of low flow.  This is shown in the historical data gathered at the 
USGS Station No. 09169500 (upstream station) in Table 2 and Figure 2.  However, this 
trend is not evident based on the four sampling events conducted in 2010 indicating that 
other factors, such as the Bureau of Reclamation’s Paradox Valley Salinity Control 
Project, may affect the TDS levels in the Dolores River as well. 

3.3 Quality Assurance/Quality Control Review 

A review of the ACZ Level 3 quality control summary indicates that the analytical 
instruments were functioning properly because method blanks, spike, and duplicate 
concentrations were generally within the acceptable ranges per the specified methods.  
Where quality control samples were outside of acceptable ranges, the laboratory 
provided case narratives that indicated or resolved the discrepancies.  

Data completeness is measured as a percentage of the targeted parameters for which 
unqualified data are obtained.  The data completeness target for this project is 90 
percent. 

The data completeness is summarized below: 
• March 10 Sampling Event – 100% 
• May 12 Sampling Event – 90.4% 
• September 1 Sampling Event – 100% 
• November 8 Sampling Event – 100% 
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The 9.6% loss in data completeness for each of the May 12 samples was due to loss of 
field notes which contained the field parameter measurements.  Although lab results 
included pH and USGS station data included temperature and specific conductance, 
these data were not included in the data completeness because they were past the 
holding time or not specific to the collected samples. 

Duplicate samples were collected during the May 12 and September 1 sampling events 
at sample locations DOWN and UP, respectively.  Dissolved metals analytical results of 
the duplicate samples were generally within an acceptable range of the parent sample, 
i.e., within 35 relative percent difference (RPD).  The exceptions were aluminum and 
iron at 50 RPD each for the May 12 samples and aluminum at 75 RPD for the 
September 1 samples.  The relatively high RPD is attributable to concentrations of 
these parameters that were below or only slightly above minimum detectable 
concentrations. 
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4.0 DISCUSSION 

Conclusions based on the sample data collected to date are qualified by the fact that 
they are based a relatively small sample size (i.e., four sampling events).  Nonetheless, 
the data shows significant consistency throughout the sampling events.  Field 
observations and analytical results for the 2010 sampling events indicate: 

• The flow rate in the river varied significantly during the sampling events from 39 
to 127 cubic feet per second (cfs).  The variation followed expected seasonal 
trends, peaking during the May 12 event and at a minimum during the November 
8 event.  Complete USGS station flow records for December 14, 2009 through 
December 14, 2010 indicate the Dolores River flow in Paradox Valley peaked on 
April 18, 2010 at 1,320 cfs and was at low-flow on September 19-20, 2010 at 25 
cfs. 

• Highly variable levels of total dissolved solids (ranging from 270 to 1590 mg/L) 
and total suspended solids (ranging from 26 to 720 mg/L) were observed in the 
samples. 

• The major ion concentrations are fairly consistent for each location with the 
exception of chloride, sodium and sulfate.  Although, these parameters were 
highly variable, there were no apparent trends in the concentrations of these 
parameters in relation to season or flow rate. 

• Chloride and sodium concentration are relatively consistent from the UP to MID 
sample locations but increase by 3 to 4 times on average between the MID and 
DOWN locations.  This is due to the influence of groundwater entering the river 
through the salt formation under Paradox Valley.  Even higher ratios were 
observed in the historical samples collected by the USGS at the USGS stations 
prior to the implementation of the salinity control project. 

• Dissolved metals concentrations were relatively consistent among all the 
samples collected and were generally near or below the minimum detectable 
concentrations. 

• Dissolved and total radionuclide activities were low and were near or below the 
minimum detectable activities. 



 

 
 

TABLES 



Table 1
Pinon Ridge Mill Site
Dolores River Analytical Results

3/10/10 5/12/10 9/1/10 11/8/10 3/10/10 5/12/10 9/1/10 11/8/10 3/10/10 5/12/10 9/1/10 11/8/10 DR-DOWN 5/12/10 DR-UP 9/1/10 1/4/78 11/27/78 8/5/02 1/4/78 11/27/78 8/5/02 9/26/02
11:20 19:10 13:35 14:12 14:18 17:48 14:38 12:42 12:12 18:32 16:22 10:35 18:32 13:35 15:15 13:15 11:15 13:15 13:45 13:15 13:45

Parameter Unit
Field Parameters
Flow Rate Upstream *** cfs 70 124 72 40 40 - 124 65 126 70 40 40 - 126 67 124 67 39 39 - 124 124 72 45 NM 2.5 NM NM NM NM
Flow Rate Downstream *** cfs 79 127 79 41 41 - 127 73 127 75 41 41 - 127 79 127 72 40 40 - 127 127 79 NM NM NM 48 NM 2.1 9.8
Temperature deg C 9.3 12.8** 21.5 8.1 8.1 - 21.5 9.3 FL 22.9 7.7 7.7 - 22.9 9.3 13.9** 23.5 7.3 7.3 - 23.5 13.9** 21.5 0 6 24 1 6 24.5 23
pH s.u. 7.82 8.5* 8.35 8.86 7.82 - 8.86 8.07 8.5* 8.51 8.94 8.07 - 8.94 7.87 8.5* 8.55 8.82 7.87 - 8.82 8.5* 8.35 8.3 8.6 8.5 8.4 8.1 8.5 8.3
Specific Conductivity μS/cm 872 748** 483 713 483 - 872 2780 FL 762 982 762 - 2780 909 1810** 993 2460 909 - 2460 1810** 483 1450 2000 545 6800 7200 9960 3990
Dissolved Oxygen mg/L 8.25 FL 5.94 9.68 5.94 - 9.68 8.76 FL 6.06 9.45 6.06 - 9.45 8.32 FL 7.35 10.79 7.35 - 10.79 FL 5.94 NM NM 7.4 NM NM 8.6 7.8
Oxidation-reduction Potential mV 148 FL 141 153 141 - 153 78 FL 146 173 78 - 173 163 FL 154 164 154 - 164 FL 141 NM NM NM NM NM NM NM
General Water Quality
Alkalinity as CaCO3 mg/L 136 139 121 136 121 - 139 139 141 127 139 127 - 141 154 143 130 152 130 - 154 NA NA NA NA NA NA NA NA NA
Carbonate as CaCO3 mg/L 3 7 2 7 2 - 7 3 8 5 7 3 - 8 2 8 4 8 2 - 8 NA NA 0 0 NA 0 0 NA NA
Bicarbonate as CaCO3 mg/L 134 132 119 129 119 - 134 136 133 122 133 122 - 136 152 135 126 144 126 - 152 NA NA 200 160 NA 220 200 NA NA
Calcium mg/L 47.9 67.2 44.0 54.5 44.0 - 67.2 49.4 68.2 50.1 53.7 49.4 - 68.2 61.7 71.3 52.1 69.4 52.1 - 71.3 NA 44.7 80 190 38.3 100 210 64.7 117
Chloride mg/L 180 65 59 120 59 - 180 180 70 130 190 70 - 190 750 420 200 640 200 - 750 NA 61 170 250 55.7 2000 4800 3130 1050
Fluoride mg/L 0.1 0.1 0.2 0.1 0.1 - 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 - 0.2 NA NA 140 510 20.5 270 730 187 264
Magnesium mg/L 12.4 20.6 8.2 12.6 8.2 - 20.6 13.1 21.2 10.6 14.2 10.6 - 21.2 29.3 25.8 12.2 26.6 12.2 - 29.3 NA 8.3 23 35 21.5 51 110 64.2 35.4
Nitrate/Nitrite as N mg/L 0.05 <0.02 0.03 <0.02 <0.02 - 0.05 0.27 <0.02 0.02 0.03 <0.02 - 0.27 0.16 <0.02 0.03 0.06 <0.02 - 0.16 NA NA 0.15 0.29 <0.05 0.16 0.28 0.05 0.23
Potassium mg/L 4.8 3.5 3.9 3.9 3.5 - 4.8 5.5 4.1 5.3 6.1 4.1 - 6.1 22.4 13.8 7.6 20.1 7.6 - 22.4 13.5 4.2 5.9 7.9 4.57 66 140 100 31.6
Silica mg/L 3.9 4.5 3.4 3.8 3.4 - 4.5 4.3 4.8 2.3 3.5 2.3 - 4.8 5.3 4.5 1.9 4.0 1.9 - 5.3 NA NA 6.6 6.4 4.83 7 7.4 E 1.05 7.04
Sodium mg/L 112 64.4 40.7 79.3 40.7 - 112 115 71.9 88.0 124 71.9 - 124 439 279 124 387 124 - 439 NA 42.4 110 190 43.3 1200 3000 1890 641
Sulfate mg/L 13 150 43 44 13 - 150 18 161 41 60 18 - 161 89 183 50 102 50 - 183 NA 36 0.2 0.2 0.16 0.2 0.2 0.23 0.26
TDS mg/L 510 460 270 390 270 - 510 520 470 420 530 420 - 530 1590 1040 540 1380 540 - 1590 NA 280 635 1270 296 3800 9100 E 5540 E 2230
TSS mg/L 227 138 720 31 31 - 720 158 90 340 33 33 - 340 204 61 227 26 26 - 227 NA NA NA NA NA NA NA NA NA
Dissolved Metals
Aluminum mg/L <0.03 <0.03 0.11 0.23 <0.03 - 0.23 <0.03 0.06 0.06 0.05 <0.03 - 0.06 0.05 0.05 <0.03 0.05 <0.03 - 0.05 <0.03 0.05 NA NA NA NA NA <0.15 <0.04
Antimony mg/L <0.0004 <0.0004 0.0005 0.0005 <0.0004 - 0.0005 0.0004 <0.0004 <0.0004 <0.0004 <0.0004 - 0.0004 0.0006 <0.0004 <0.0004 0.0005 <0.0004 - 0.0006 <0.0004 0.0007 NA NA NA NA NA NA NA
Arsenic mg/L 0.0005 <0.0005 0.0010 0.0012 <0.0005 - 0.0012 0.0005 <0.0005 0.0012 0.0008 <0.0005 - 0.0012 0.0009 0.0007 0.0010 0.0010 0.0007 - 0.0010 0.0010 0.0010 NA NA NA NA NA NA NA
Barium mg/L 0.152 0.133 0.158 0.137 0.133 - 0.158 0.159 0.125 0.162 0.129 0.125 - 0.162 0.161 0.134 0.146 0.137 0.134 - 0.161 0.131 0.150 NA NA NA NA NA NA NA
Beryllium mg/L <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 - 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 NA NA NA NA NA NA NA
Cadmium mg/L <0.0001 <0.0001 <0.0001 0.0001 <0.0001 - 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 NA NA NA NA NA <0.00010 <0.00007
Copper mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA 0.002 0.0039
Iron mg/L <0.02 0.04 0.05 0.39 <0.02 - 0.39 <0.02 0.06 0.02 0.04 <0.02 - 0.06 <0.02 0.03 <0.02 0.07 <0.02 - 0.07 0.05 0.04 0.02 0.02 <0.01 0.02 <0.01 <0.1 <0.03
Lead mg/L <0.0001 <0.0001 0.0001 0.0008 <0.0001 - 0.0008 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 - 0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 - 0.0001 <0.0001 <0.0001 NA NA NA 0.02 NA <0.00030 <0.00020
Manganese mg/L 0.007 <0.005 0.007 0.023 <0.005 - 0.023 0.015 0.006 <0.005 <0.005 <0.005 - 0.015 0.060 <0.005 <0.005 0.006 <0.005 - 0.060 0.006 0.005 0.02 0.04 NA 0.06 0.26 0.0212 0.026

Mercury mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 NA NA NA NA NA NA NA
Molybdenum mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 - 0.01 0.01 <0.01 <0.01 <0.01 <0.01 - 0.01 <0.01 <0.01 NA NA NA NA NA NA NA
Nickel mg/L 0.0014 0.0058 0.0015 0.0030 0.0014 - 0.0058 0.0011 0.0025 0.0017 0.0025 0.0011 - 0.0025 0.0015 0.0030 0.0018 0.0028 0.0015 - 0.0030 0.0026 0.0018 NA NA NA NA NA NA NA

Selenium mg/L 0.0008 0.0015 0.0008 0.0006 0.0006 - 0.0015 0.0009 0.0013 0.0007 0.0006 0.0006 - 0.0013 0.0013 0.0012 0.0006 0.0008 0.0006 - 0.0013 0.0012 0.0008 NA NA NA NA NA NA NA
Silver mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 NA NA NA NA NA <0.0040 <0.0020
Thallium mg/L <0.0001 <0.0001 <0.0001 0.0002 <0.0001 - 0.0002 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 - 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 NA NA NA NA NA NA NA
Uranium mg/L 0.0033 0.0020 0.0019 0.0025 0.0019 - 0.0033 0.0034 0.0021 0.0017 0.0026 0.0017 - 0.0034 0.0035 0.0023 0.0015 0.0030 0.0015 - 0.0035 0.0022 0.0021 NA NA NA NA NA NA NA
Vanadium mg/L <0.005 <0.005 0.008 0.006 <0.005 - 0.008 0.008 <0.005 0.008 0.007 <0.005 - 0.008 0.007 0.007 0.008 <0.005 <0.005 - 0.008 0.005 0.008 NA NA NA NA NA NA NA
Zinc mg/L 0.006 0.003 <0.002 0.005 <0.002 - 0.006 0.004 0.003 <0.002 <0.002 <0.002 - 0.004 0.006 0.003 <0.002 <0.002 <0.002 - 0.006 0.003 <0.002 NA NA NA NA NA 0.006 <0.0020

Antimony mg/L <0.0004 NA NA NA <0.0004 <0.0004 NA NA NA <0.0004 <0.0004 NA NA NA <0.0004 NA NA NA NA NA NA NA NA NA
Arsenic mg/L 0.0014 NA NA NA 0.0014 0.0016 NA NA NA 0.0016 0.0018 NA NA NA 0.0018 NA NA NA NA NA NA NA NA NA
Cadmium mg/L 0.0001 NA NA NA 0.0001 0.0001 NA NA NA 0.0001 <0.0001 NA NA NA <0.0001 NA NA NA NA NA NA NA NA NA
Chromium mg/L <0.01 <0.01 0.03 0.03 <0.01 - 0.03 <0.01 <0.01 0.01 0.04 <0.01 - 0.04 <0.01 <0.01 <0.01 0.02 <0.01 - 0.02 NA NA NA NA NA NA NA NA NA
Lead mg/L 0.0026 NA NA NA 0.0026 0.0032 NA NA NA 0.0032 0.0035 NA NA NA 0.0035 NA NA NA NA NA NA NA NA NA
Mercury mg/L <0.0002 NA NA NA <0.0002 <0.0002 NA NA NA <0.0002 <0.0002 NA NA NA <0.0002 NA NA NA NA NA NA NA NA NA
Selenium mg/L 0.0008 NA NA NA 0.0008 0.0010 NA NA NA 0.0010 0.0015 NA NA NA 0.0015 NA NA NA NA NA NA NA NA NA
Thallium mg/L <0.0001 NA NA NA <0.0001 <0.0001 NA NA NA <0.0001 <0.0001 NA NA NA <0.0001 NA NA NA NA NA NA NA NA NA

Gross Alpha ρCi/L <2.2 <2.2 <2 <2.2 <2 - <2.2 2.7 <2.2 <2.2 <2.3 <2.2 - 2.7 <5.1 <3.2 <2.3 <5.1 <2.3 - <5.1 NA NA NA NA NA NA NA NA NA
Radium 226 ρCi/L <0.69 <0.44 <0.32 <0.66 <0.32 - <0.69 <0.73 <0.5 <0.31 <0.65 <0.31 - <0.73 <0.78 <0.51 <0.33 <0.73 <0.33 - <0.78 NA NA NA NA NA NA NA NA NA
Radium 228 ρCi/L <1.3 <1.3 <0.92 0.94 <0.92 - <1.3 <1.3 <1.2 <1.2 2.7 <1.2 - 2.7 <1.3 <1.2 <1.7 2.3 <1.2 - 2.3 NA NA NA NA NA NA NA NA NA
Lead 210 ρCi/L <6.4 <4.6 <4.5 <2.5 <2.5 - <6.4 <5.4 <4.1 <3.4 <3.3 <3.3 - <5.4 <5.5 <3.8 <3.2 <2.9 <2.9 - <5.5 NA NA NA NA NA NA NA NA NA
Thorium 228 ρCi/L <0.22 <0.22 <0.23 <0.23 <0.22 - <0.23 <0.32 <0.21 <0.23 <0.23 <0.21 - <0.32 <0.22 <0.22 <0.21 <0.23 <0.21 - <0.23 NA NA NA NA NA NA NA NA NA
Thorium 230 ρCi/L <0.58 <0.57 <0.61 <0.61 <0.57 - <0.61 <0.83 <0.56 1.2 <0.61 <0.56 - 1.2 <0.58 <0.57 <0.54 <0.61 <0.54 - <0.61 NA NA NA NA NA NA NA NA NA
Thorium 232 ρCi/L <0.22 <0.22 <0.23 <0.23 <0.22 - <0.23 <0.32 <0.21 0.56 <0.23 <0.21 - 0.56 <0.22 <0.22 <0.21 <0.23 <0.21 - <0.23 NA NA NA NA NA NA NA NA NA

Radium 226 ρCi/L <1.5 0.84 2 0.62 0.62 - 2 <1.5 0.94 0.93 <0.63 <0.63 - <1.5 <1.5 <0.73 0.94 <0.64 <0.64 - <1.5 NA NA NA NA NA NA NA NA NA
Radium 228 ρCi/L <2.3 <1.2 <6.9 <1 <1 - <6.9 <2.5 <1.3 <5.8 3.3 <1.3 - <5.8 <2.6 <1.3 <7 2.4 <1.3 - <7 NA NA NA NA NA NA NA NA NA
Lead 210 ρCi/L <4.9 <2.8 <9.9 3.7 <2.8 - <9.9 <5.4 <2.9 <12 <3.1 <2.9 - <12 <4.9 <3.1 <5.9 <3 <3 - <5.9 NA NA NA NA NA NA NA NA NA
Thorium 228 ρCi/L 0.32 <0.22 <0.65 <0.22 <0.21 - <0.65 0.36 <0.22 <0.42 <0.22 <0.2 - <0.42 <0.22 <0.22 <0.43 <0.22 <0.22 - <0.43 NA NA NA NA NA NA NA NA NA
Thorium 230 ρCi/L <0.55 <0.57 <1.7 <0.57 <0.55 - <1.7 <0.52 <0.58 1.4 <0.58 <0.52 - 1.4 <0.59 <0.58 <1.1 <0.57 <0.57 - <1.1 NA NA NA NA NA NA NA NA NA
Thorium 232 ρCi/L <0.21 0.23 1.18 <0.22 <0.21 - 1.18 <0.2 <0.22 0.9 <0.22 <0.2 - 0.9 <0.22 <0.22 <0.43 <0.22 <0.22 - <0.43 NA NA NA NA NA NA NA NA NA

Notes:
FL - Field Records Lost
NA - Not Analyzed
NM - Not Measured
E - Estimated Value
* - lab measured value
** - USGS monitor station measured value
*** - Flow rates were recorded from USGS data for nearest 15-minute time interval to the sampling time and may vary over the course of the sampling event
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APPENDIX A
Surface Water Sampling Field Data Sheets 



 

 
 

March 10, 2010 Sampling Event 









 

 
 

September 1, 2010 Sampling Event 









 

 
 

November 8, 2010 Sampling Event 









 

 
 

APPENDIX B 
Laboratory Analytical Results 



 



 

 
 

March 10, 2010 Sampling Event 
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��������� ��� ������ ������ ����� ������� ��������������������� ¡ ¢�£¤ ¥�¦�§�¨ ©�§ ¢ �̈§£ª �£«§  �� ¬­®® ­̄ �°¢ ®±²³́ ²³® ³µ¶±´ £��¦�§�¨ ©�§ ¢ �̈§£ª �£«§  �� ¬­®® ­̄ �°¢·¬¸ ®±²­´²³® ³³¶³® ¹¹¡��������� ��� ������ ������ ����� ������� ��������������¬£§� «̈ º�� »̈«  « ¥�º¨¼½ �¼½¾ ¿ ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â½�²Ã ® ­̄Ä £��® ®̄±º�§  ½��»¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â½�²Ã ® ®̄®­Ä £�Å® ®̄®®Âº�§ ½��»¾ §�§�¨ ¬­®® µ̄ �°¢·¬¸ ®±²±®²³® ­±¶ÂÆ½�²Ã ® ®̄®­Ä ½«Ç® ®̄®®Âº�«£� ¡¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â® ®̄®®´ ½�²Ã ® ®̄®­È £�Å® ®̄®®´º�«£� ¡¾ §�§�¨ ¬­®® µ̄ �°¢·¬¸ ®±²­É²³® ³́ ¶Â®® ®̄®³Â ½�²Ã ® ®̄®­È ½«Ç® ®̄®®´È�� ¼½¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â®¯³́ ­ ½�²Ã ® ®̄­ £��® ®̄®±È£�» ¨¨ ¼½¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â½�²Ã ® ®̄³Ä £��® ®̄®­°�¿½ ¼½¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â½�²Ã ® ®̄®®´Ä £�Å® ®̄®®³°�¿½ ¼½¾ §�§� ¨ ¬­®® µ̄ �°¢·¬¸ ®±²­É²³® ³́ ¶Â®® ®̄®®³ ½�²Ã ® ®̄®®´È ½«Ç® ®̄®®³°� ¡̈  ¼½¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ ÂÂÁ¯É ½�²Ã ³ £��® ­̄°Ç��½ ¼½¾ §�§�¨ ¬­®®¯Á �°¢ ®±²³Á²³® ­®¶­®½�²Ã ® ®̄´Ä £��® ®̄³°�¤¤£�¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â½�²Ã ® ®̄´Ä £��® ®̄³����¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â½�²Ã ® ®̄´Ä £��® ®̄­Ã£�¿¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â½�²Ã ® ®̄®®´Ä £�Å® ®̄®®³Ã£�¿¾ §�§�¨ ¬­®® µ̄ �°¢·¬¸ ®±²­É²³® ³́ ¶Â®® ®̄®­Æ ½�²Ã ® ®̄®®´ ½«Ç® ®̄®®³¬���£« ¼½¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â³­ Â̄ ½�²Ã ³ £��® ­̄¬�����£«£¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â® ®̄®Á ½�²Ã ® ®̄±È £��® ®̄®´¬£�¡¼�» ¾ ¿  ««� À̈£¿ ¬­Â´¯³ °Êºº ®±²³µ²³® ³É¶®Æ½�²Ã ® ®̄®³Ä ¤½¡® ®̄®®­¬£�¡¼�» ¾ §�§� ¨ ¬­Â´¯³ °Êºº ®±²­´²³® ­³¶́ É½�²Ã ® ®̄®³Ä ¤½¡® ®̄®®­¬� »̈Ë¿£�¼½¾ ¿ ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³É²³® ³³¶ÂÂ½�²Ã ® ®̄´Ä £��® ®̄³Ì ¡Í£¨¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â® ®̄®³Â ½�²Ã ® ®̄®±È £�Å® ®̄®®Æ¢�§�««  ¼½¾ ¿ ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ ÂÂ µ̄ ½�²Ã ­ £��® ±̄¸£ £̈� ¼½¾ ¿ ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â® ®̄®®µ ½�²Ã ® ®̄®®´ £�Å® ®̄®®³¸£ £̈� ¼½¾ §�§�¨ ¬­®® µ̄ �°¢·¬¸ ®±²­É²³® ³́ ¶Â®® ®̄®®µ ½�²Ã ® ®̄®®´ ½«Ç® ®̄®®³¸ ¨ ¡�¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³É²³® ³́ ¶­Á±¯É ½�²Ã ­ £��® Â̄¸ ¨ ¡��¾ ¿  ««� À̈£¿ ¬Æ®³®È �°¢ Î°� ¡̈ ¸�Ï­Ð ®Â²®³²³® ®¶®®³ µ̄ ½�²Ã ®¯É ¡� ¡̈® ­̄¸  À̈£�¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³É²³® ³³¶ÂÂ½�²Ã ® ®̄±Ä £��® ®̄³Ñ¸�¿ ¼½¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â³³­ ½�²Ã ­ £��® ±̄¦Ç�¨¨ ¼½¾ ¿ ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­Â²³® ³µ¶±É½�²Ã ® ®̄®®´Ä £�Å® ®̄®®³¦Ç�¨¨ ¼½¾ §�§�¨ ¬­®® µ̄ �°¢·¬¸ ®±²­É²³® ³́ ¶Â®½�²Ã ® ®̄®®´Ä ½«Ç® ®̄®®³Ä��� ¼½¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­±²³® ­±¶®Â® ®̄®±± ½�²Ã ® ®̄®®´ £�Å® ®̄®®³Ê���¿ ¼½¾ ¿  ««� À̈£¿ ¬­®®¯Á �°¢ ®±²³µ²³® ­±¶́ Â½�²Ã ® ®̄±Ä £��® ®̄®´Ò �¡¾ ¿  ««� À̈£¿ ¬­®® µ̄ �°¢·¬¸ ®±²­Â²³® ³µ¶±É® ®̄®Æ ½�²Ã ® ®̄®´ £�Å® ®̄®­
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��������� ��� ������ ������ ����� ������� ����������������� ���� ¡� ¢£ ¤�¥¦§̈ ¦ © �£ ¨¡ �¨�ª« ¬­®«®¯° ± ² � ¢̈ �  ³©° ́ ¨¢µ³©̈ �� ¨¡�¨�ª« ¯«¶ ·̧ ¶ ·̄ ¯ ¹̄ ¯·«º �»¶¼ ®¯ ½½´®�¨¢µ³©̈ �� ¨¡ �¨�ª« ¯«¶ ·̧ ¶ ·̄ ¯ ¹̄ ¯« �»¶¼ ®¯° ½½´®¾£¿¢³À  ¿� ¨¡ �¨�ª« ¯«¶ ·̧ ¶ ·̄ ¯ ¹̄ ¯�»¶¼ ®¯Á ½½´®²³�¨ ¦ ¥¦§̈ ¦ © �£ ¯«¶ ·̧ ¶ ·̄ ¯ ¹̄ ¯·«¸ �»¶¼ ®¯ ½½´®��¦³¢ ¿� ¬­ºÂ¯¯�¦±Ã ¯«¶®Ä¶ ·̄ ·Â¹®Å·Å¯ �»¶¼ Â¯ ¨�¦·̄ÆÇ¦È³¢ ¿� ¬­ºÂ¯¯Ç±� ¯«¶·É¶ ·̄ ·Â¹«®¯Ê· �»¶¼ ¯ÊÂ° ¨µ�¯Ê·Æ¼̈ µ Ç ¦� ¢̈ �  ³© ¬­ «¯«¯ ° ¯«¶·®¶ ·̄ ·®¹̄ « ½ ¦ËÆ¼̈ µ Ç ¦� ¢̈ �  ³© Ì¥´ ¿  Ë  ́ ¨�  ³© ¬­ «¯«¯ ° ¯«¶·Â¶·̄ Å¹Â¯ ¨��Æ¼̈ µ Ç ¦� ¢̈ �  ³© Ì¥´ ¿  Ë  ́ ¨�  ³© ¬­ «¯«¯ ° ¯«¶·Ä¶ ·̄ ··¹̄ ¯¾ ½½»ÆÍ � ¢̈ �� ¨¡ ÍÎ ¿ ¡¡³¦Ï�¿ �¨¦́ È¦̈ �  ³©¹ Íª«Íª® � ©È¡ Íª® ¯º¶¯·¶·̄ ¯ ¹̄ ¯¯Ê̄ Â �»¶¼ ¯Ê·° ´¨¦́¯Ê̄ ®Í � ¢̈ ��¶Í � ¢ �� ¨¡ Í ­«Â«Ê® ± ¾®¬ªº Ð¢�¡�¢Ï�¿ ¯«¶«¯¶ ·̄ ®®¹ºº¯Ê̄ Â �»¶¼ ¯Ê·° Ð½µ¯Ê̄ ®Í � ¢̈ ��¶Í � ¢ �� ¨¡ ÍÎ¿ ¡¡³¦Ï�¿ ­«Â«Ê® ± ¥È�³�¨��¿ �¨¿� È�Ñ�¿È́ �  ³© ¯«¶·̧ ¶ ·̄ ·Ä¹ÂÄ¯Ê̄ Â �»¶¼ ¯Ê·¾° Ð½µ¯Ê̄ ®ÆÍ � ¢ �� ¨¡ ÍÎ ¿  ¡¡³¦Ï�¿ ­«Â«Ê® ± ¥È�³�¨��¿ �¨¿� È�Ñ�¿È́ �  ³© ¯«¶·̧ ¶ ·̄ ·Ä¹ÂÄ�»¶¼ ¯Ê̄ Â¾Á Ð½µ¯Ê̄ ·ÆÐ¾ Ò¦̈ µÓ ¬­ºÂ¯¯¾Ô °Ð¾ ¯«¶·Â¶·̄ ¯ ¹̄ ¯ÅÊ® È© �¡ ¯Ê·¾ ½½´¯Ê·Ð¾ ��¨¡È¢�¿ ¨� ¯«¶·Â¶·̄ ¯ ¹̄ ¯®®Ê̄ � ¯Ê· ½½´¯Ê·Ñ�¡ ¿È�Î Ç ¦�� ¢̈ µ¦�Ò²Õ¬Ó Ö·Å¯� ¬­®Âº¯� ¯«¶·Â¶ ·̄ ··¹®ÅÂ·̄ �»¶¼ ®¯ ½½´·̄Ñ�¡ ¿È�Î Í³©±Ç ¦�� ¢̈ µ¦� Ò²¬¬ÓÖ·̄ Â� ¬­®Âº¯Õ ¯«¶·Â¶ ·̄ ·̧ ¹º¯®®É �»¶¼ ®¯ ½½´ÂÆ¬È¦Ë¨�� «ÉÂÊº ± ²È¢µ ¿ ���¢ ́ ¯«¶®Â¶ ·̄ ·Â¹º··« �»¶¼ Â ¨�¦·Æ
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��������� ��� ������ ������ ����� ������� ������������������� �¡¢ £�¤¥ ¦�§�¨ © ª�¨ £© ¨¤«¡�¤¬¨ ¡�� ­®¯¯°® �±£ ¯²³ µ́³ ´̄ ¶́ ·̧ ¹ ¤ �§�¨ © ª�¨ £© ¨¤«¡�¤¬¨ ¡�� ­®¯¯°® �±£º­» ¯²³®µ³ ´̄ ´´·®® ¼¼¢��������� ��� ������ ������ ����� ������� ��������������­¤¨ ©¬ ½� ©¾¬ ¡¬ ¦�½©¿À¡�¿ÀÁ Â¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å¯ °̄ µ À�³Æ ¯°®Ç  ¤È¯°̄ ²½�̈ ¡À��¾Á Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ Ä¯°̄ ¯¯Å À�³Æ ¯°̄ ¯®Ç ¤�É¯ °̄ ¯¯¸½�̈ ¡À��¾Á ¨�¨ © ­®¯¯°¶ �±£º­» ¯²³²¯³ ´̄ ®²·̧ ¹À�³Æ ¯°̄ ¯®Ê À¬È¯°̄ ¯¯¸½�¬¤�¡¢Á Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ Ä¯°̄ ¯¯¹ À�³Æ ¯°̄ ¯®Ç ¤�É¯ °̄ ¯¯µ½�¬¤�¡¢Á ¨�¨ © ­®¯¯°¶ �±£º­» ¯²³®¹³ ´̄ µ́ ·̧ ²¯ °̄ ¯ ¶́ À�³Æ ¯°̄ ¯®Ç À¬È¯°̄ ¯¯µÇ �¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å¯° Ǻ´ À�³Æ ¯ °̄ ®  ¤È¯ °̄ ¯²ËÇ¤�¾ ©©¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³®®³ ´̄ ®́ ·̄ ÅÀ�³Æ ¯ °̄ ´Ê ¤ �¯ °̄ ¯®± ÂÀ¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ ÄÀ�³Æ ¯°̄ ¯¯µÊ ¤�É¯ °̄ ¯¯´± ÂÀ¡¿ÀÁ ¨�¨  © ­®¯¯°¶ �±£º­» ¯²³®¹³ ´̄ µ́ ·̧ ²À�³Æ ¯°̄ ¯¯µÊ À¬È¯°̄ ¯¯´± ©¢¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ ÅÅ´°Ä À�³Æ ´  ¤È¯°®±È��À¡¿ÀÁ ¨�¨ © ­®¯¯°Ä �±£ ¯²³´Ä³ ´̄ ®¯·®²À�³Æ ¯ °̄ µÊ ¤ �¯°̄ ´±�¥¥¤�Á Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ ÅÀ�³Æ ¯ °̄ µÊ  ¤È¯°̄ ´����Á Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ ÅÀ�³Æ ¯ °̄ µÊ  ¤È¯°̄ ®Æ¤ ÂÁ Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ ÄÀ�³Æ ¯°̄ ¯¯µÊ ¤�É¯ °̄ ¯¯´Æ¤ ÂÁ ¨�¨ © ­®¯¯°¶ �±£º­» ¯²³®¹³ ´̄ µ́ ·̧ ²¯ °̄ ¯²µ À�³Æ ¯°̄ ¯¯µ À¬È¯°̄ ¯¯´­ ��¤¬¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å®¹°² À�³Æ ´  ¤È¯°®­ �� �¤¬¤Á Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å¯ °̄ Å¯ À�³Æ ¯ °̄ ²  ¤È¯ °̄ ¯µ­¤�¢¿�¾ Á Â ¡¬¬�©Ã¤Â ­®¸µ°´ ±Ì½½ ¯²³ ¶́³ ´̄ ¹́ ·̄ ¹À�³Æ ¯°̄ ¯´Ê ¥À¢¯°̄ ¯¯®­¤�¢¿�¾ Á ¨�¨  © ­®¸µ°´ ±Ì½½ ¯²³®µ³ ´̄ ®®·̄ ÅÀ�³Æ ¯°̄ ¯´Ê ¥À¢¯°̄ ¯¯®­�©¾ÍÂ¤�¿ÀÁ Â¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³®®³ ´̄ ®́ ·̄ Å¯ °̄ ´ À�³Æ ¯ °̄ µÇ ¤ �¯°̄ ´Î¡¢Ï¤©Á Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ Ä¯°̄ ¯ µ́ À�³Æ ¯°̄ ¯²Ç ¤�É¯ °̄ ¯¯Å£�¨ ¬¬ ¡¿ÀÁ Â¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å®®°̧ À�³Æ ®  ¤È¯°²»¤©¤�¡¿ÀÁ Â¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ Ä¯°̄ ¯ ²́ À�³Æ ¯°̄ ¯¯µ ¤�É¯ °̄ ¯¯´»¤©¤�¡¿ÀÁ ¨�¨ © ­®¯¯°¶ �±£º­» ¯²³®¹³ ´̄ µ́ ·̧ ²¯ °̄ ¯ µ́ À�³Æ ¯°̄ ¯¯µ À¬È¯°̄ ¯¯´»¡©¡¢ Á Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³®®³ ´̄ ®́ ·̄ Åµ°² À�³Æ ® ¤ �¯°̧» ¡©¡¢��Á Â ¡¬¬�©Ã¤Â ­Å¯´̄ Ç �±£ Ð± ©¢ »�Ñ®Ò ¯¸³¯ ³́ ´̄ ¯ ·̄ ¯®°̧ À�³Æ ¯°¹ ¢ ©¢¯°®»¡©Ã¤�Á Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ ÅÀ�³Æ ¯ °̄ ²Ê  ¤È¯°̄ ´»�Â¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å¸²¹ À�³Æ ®  ¤È¯°²Ë§È ©©¡¿ÀÁ Â¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®¸³ ´̄ ¶́ ·̧ ´À�³Æ ¯°̄ ¯¯µÊ ¤�É¯ °̄ ¯¯´§È ©©¡¿ÀÁ ¨�¨ © ­®¯¯°¶ �±£º­» ¯²³®¹³ ´̄ µ́ ·̧ ²À�³Æ ¯°̄ ¯¯µÊ À¬È¯°̄ ¯¯´Ê� �¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®²³ ´̄ ®²·̄ Ä¯°̄ ¯²µ À�³Æ ¯°̄ ¯¯µ ¤�É¯ °̄ ¯¯´Ì � Â¡¿ÀÁ Â ¡¬¬�©Ã¤Â ­®¯¯°Ä �±£ ¯²³ ¹́³ ´̄ Ǻ ·̧ Å¯ °̄ ¯Ä À�³Æ ¯ °̄ ²Ç  ¤È¯ °̄ ¯µÓ¡�¢Á Â ¡¬¬�©Ã¤Â ­®¯¯°¶ �±£º­» ¯²³®¸³ ´̄ ¶́ ·̧ ´¯ °̄ ¯Å À�³Æ ¯°̄ ¯µ ¤�É¯ °̄ ¯®
ÔÕ£�Î°̄ ® °̄ Å °̄ µ °̄ ´ Ö ×UX[`X VXØXV ZP ÙÚ[UT ØTXV ÛX̂ PVZ` ØPV ÜXZ[TU`Ý
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��������� ��� ������ ������ ����� ������� ����������������� ��� ¡¢� £¤ ¥�¦§ ©̈ §¡ª¡�¤ ©¢ �©�«¬ ­®¯¬¯°± ² ³¡� £©� ¡́ ª±¡µ©£¶́ ª©�� ©¢�©�«¬ °¬· ¹̧· °̧ °º°°»̧¯  ¼·½ ¯° ¾¾µ¯�©£¶́ ª©�� ©¢ �©�«¬ °¬· ¹̧· °̧ °º°°¯  ¼·½ ¯°± ¾¾µ¯¿¤À £́ Á ¡À� ©¢ �©�«¬ °¬· ¹̧· °̧ °º°° ¼·½ ¯°Â ¾¾µ¯³´�© § ¦§ ©̈ §¡ª¡�¤ °¬· ¹̧· °̧ °º°°»̧Ã  ¼·½ ¯° ¾¾µ¯��§́ £¡À� ­®Ã»°°�§²Ä °¬·¯Å· °̧ »̧ º̄ ÆÇ»°  ¼·½ »° © §°̧ÈÉ§Ế £¡À� ­®Ã»°°É²� °¬·¸Ç· °̧ »̧ º¬Æ°Ë̄  ¼·½ °Ë»± ©¶ °Ë¸È½©¶ É¡§� £©� ¡́ ª ­® ¬°¬° ± °¬·¸̄ · °̧ ¸̄ º°» ¾ §ÌÈ½©¶ É¡§� £©� ¡́ ª Í¦µ¡À ¡Ì ¡µ©� ¡́ ª ­® ¬°¬° ± °¬· »̧· °̧ Æ º»¬ ©��È½©¶ É¡§� £©� ¡́ ª Í¦µ¡À ¡Ì ¡µ©� ¡́ ª ­® ¬°¬° ± °¬·¸Å· °̧ ¸̄ º°°¿ ¾¾¼ÈÎ¡� £©�� ©¢ ÎÏ À¡¢¢´§Ð�À �©§µÊ§©� ¡́ ªº Î«¬Î«¯  ¡ªÊ¢ Î«¯ °Ã·° ·̧ °̧ °º°°°Ë¸Ç  ¼·½ °Ë¸ µ©§µ°Ë°¯Î¡� £©��·Î¡� £¡�� ©¢ Î ®¬»¬Ë̄ ² ¿̄ ­«Ã Ñ£�¢�£Ð�À °¬·¬°· °̧ ¯¯ºÃ»°Ë¸¹  ¼·½ °Ë¸ Ñ¾¶°Ë°¯Î¡� £©��·Î¡� £¡�� ©¢ ÎÏÀ¡¢¢´§Ð�À ®¬»¬Ë̄ ² ¦Ê�´ ©��À �©À ¡Ê Ò�ÀÊµ� ¡́ ª °¬· ¹̧· °̧ ¯°º°¸°Ë¸Ç  ¼·½ °Ë¸¿ Ñ¾¶°Ë°¯ÈÎ¡� £¡�� ©¢ ÎÏ À ¡¢¢´§Ð�À ®¬»¬Ë̄ ² ¦Ê�´ ©��À �©À ¡Ê Ò�ÀÊµ� ¡́ ª °¬· ¹̧· °̧ ¯°º°¸ ¼·½ °Ë°»¿Â Ñ¾¶°Ë°¸ÈÑ¿ Ó§©¶Ô ­®Ã»°°¿Õ ±Ñ¿ °¬· »̧· °̧ °º°°ÆË̄ Êª¡�¢ °Ë¸¿ ¾¾µ°Ë¸Ñ¿  �©¢Ê£�À ©� °¬· »̧· °̧ °º°°¯¯Ë° � °Ë¸ ¾¾µ°Ë¸Ò�¢¡ÀÊ�Ï É¡§��£©¶§�Ó³Ö­Ô × Æ̧°� ­®¯»Ã°� °¬· »̧· °̧ ¸¸º̄ Æ»̧Å°  ¼·½ ¯° ¾¾µ°̧Ò�¢¡ÀÊ�Ï Î´ª²É¡§��£©¶§� Ó³­­Ô× °̧»� ­®¯»Ã°Ö °¬· »̧· °̧ ¹̧ ºÃ¯¯°Ã  ¼·½ ¯° ¾¾µ»È­Ê§Ì©�� ¬Ç»ËÃ ² ³Ê£¶¡À¡ ��£¡µ °¬·¯»· °̧ »̧ ºÃÇÆÅ  ¼·½ ¬° © §»È

ÒÄØÙÎË°¯Ë°¹Ë°»Ë°¸ Ú ÛUX[`X VXÜXV ZP ÝÞ[UT ÜTXV ßX̂ PVZ` ÜPV àXZ[TU`á
Page 6 of 48



��� ������ 	
� �
��
���������� 	
� 
���	
 ������ ������� ������ !�" �#$%&'( )*%+, -%,.*&/%, 0.&1.&234.$5�67�8� 	
� 5	9	:9 �	
;<BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRSTT NUSVW XYWZ[\OZY X]US Q̂ _̀ ab cdecL fcddg MMehiejM klmnoplqr slptuvqrptwxyztvy
��� ������{� |}~ �|~ �| �����
��� ��8����{� |}~ ��~ �|

��������� ��� ������ ������ ����� ������� ������������������ ¡�¢£ ¤�¥¦ §�¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤ °³´µ¶´µ° µ· °̧¯ ¥¡�¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤¹®º °³´¯¶´µ° µ̄ °̧° »»£��������� ��� ������ ������ ����� ������� ��������������®¥©¡ª­ ¼�¡ª½­ ¢­ §�¼ª¾¿¢�¾¿À Á¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶¿ ´Å °±̄Æ ¡¥Ç°±°³¼�© ¢¿��½À Á ¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶°±°°°É ¿ ´Å °±°°¯Ê ¥�Ë°±°°°É¼�©¢¿��½À ©�©¡ª ®¯°°±È �²¤¹®º °³´³°´µ° ¯³ ¶̧·¿ ´Å °±°°¯Æ ¿­Ç°±°°°É¼�­¥�¢£À Á ¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶°±°°°¶ ¿ ´Å °±°°¯Ê ¥�Ë°±°°°¶¼�­¥�¢£À ©�©¡ª ®¯°°±È �²¤¹®º °³´¯·´µ° µ¶ ¶̧³°±°°µÄ ¿ ´Å °±°°¯Ê ¿­Ç°±°°°¶Ê¡�¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´¯¯´µ° µ̄ ¸µÄ°±µ¶· ¿ ´Å °±°¯ ¥¡�°±°°³Ê¥�½ ªª¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´¯¯´µ° µ̄ ¸µÄ°±°°¯ ¿ ´Å °±°µÊ ¥¡�°±°°¯²¡Á¿¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶¿ ´Å °±°°°¶Æ ¥�Ë°±°°°µ²¡Á¿¢¾¿À ©�©¡ ª ®¯°°±È �²¤¹®º °³´¯·´µ° µ¶ ¶̧³°±°°°µ ¿ ´Å °±°°°¶Ê ¿­Ç°±°°°µ²¡ª£¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶É·±É ¿ ´Å µ ¡¥Ç°±̄²Ç��¿¢¾¿À ©�©¡ª ®¯°°±Ã �²¤ °³´µÃ´µ° ¯°¸̄ Ä¿ ´Å °±°¶Æ ¥¡�°±°µ²�¦¦¥�À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶¿ ´Å °±°¶Æ ¡¥Ç°±°µ����À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶¿ ´Å °±°¶Æ ¡¥Ç°±°¯Å¥¡ÁÀ Á¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶¿ ´Å °±°°°¶Æ ¥�Ë°±°°°µÅ¥¡ÁÀ ©�©¡ª ®¯°°±È �²¤¹®º °³´¯·´µ° µ¶ ¶̧³°±°°³¯ ¿ ´Å °±°°°¶ ¿­Ç°±°°°µ®¡ �¥­¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶µ³±µ ¿ ´Å µ ¡¥Ç°±̄®¡� ¡�¥­¥À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶°±°µ¶ ¿ ´Å °±°³Ê ¡¥Ç°±°°¶®¥�£¾�½ À Á ¢­­�ªÂ¥Á ®¯É¶±µ ²Ì¼¼ °³´µÈ´µ° µ·¸µµ¿ ´Å °±°°µÆ ¦¿£°±°°°¯®¥�£¾�½ À ©�©¡ ª ®¯É¶±µ ²Ì¼¼ °³´¯¶´µ° ¯¯ °̧È¿ ´Å °±°°µÆ ¦¿£°±°°°¯®�ª½ÍÁ¥�¾¿À Á¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´¯¯´µ° µ̄ ¸µÄ¿ ´Å °±°¶Æ ¥¡�°±°µÎ¢£Ï¥ªÀ Á ¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶°±°°µµ ¿ ´Å °±°°³Ê ¥�Ë°±°°°Ä¤�©¡­­ ¢¾¿À Á¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶¶±¶ ¿ ´Å ¯ ¡¥Ç°±³º¥ª¥�¢¾¿À Á¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶°±°°°· ¿ ´Å °±°°°¶ ¥�Ë°±°°°µº¥ª¥�¢¾¿À ©�©¡ª ®¯°°±È �²¤¹®º °³´¯·´µ° µ¶ ¶̧³°±°°µ° ¿ ´Å °±°°°¶ ¿­Ç°±°°°µº¢ª¢£¡À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´¯¯´µ° µ̄ ¸µÄÉ±³ ¿ ´Å ¯ ¥¡�°±Éº¢ª¢£��À Á ¢­­�ªÂ¥Á ®Ä°µ°Ê �²¤ Ð²¡ª£ º�Ñ¯Ò °É´°µ́ µ° ° °̧°¯±° ¿ ´Å °±· £¡ª£°±̄º ¢ªÂ¥�À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶¿ ´Å °±°³Æ ¡¥Ç°±°µº�Á¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶µµ¶ ¿ ´Å ¯ ¡¥Ç°±³Ó¨Ç¡ªª¢¾¿À Á¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯É´µ° µÈ ¶̧°¿ ´Å °±°°°¶Æ ¥�Ë°±°°°µ¨Ç¡ªª¢¾¿À ©�©¡ª ®¯°°±È �²¤¹®º °³´¯·´µ° µ¶ ¶̧³¿ ´Å °±°°°¶Æ ¿­Ç°±°°°µÆ�¡�¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯³´µ° ¯³¸µ¶°±°°³É ¿ ´Å °±°°°¶ ¥�Ë°±°°°µÌ¡�¡Á¢¾¿À Á ¢­­�ªÂ¥Á ®¯°°±Ã �²¤ °³´µ·´µ° µÄ ¶̧¶°±°°È ¿ ´Å °±°³Ê ¡¥Ç°±°°¶Ô¢�£À Á ¢­­�ªÂ¥Á ®¯°°±È �²¤¹®º °³´¯É´µ° µÈ ¶̧°°±°°É ¿ ´Å °±°°¶Ê ¥�Ë°±°°¯
ÕÖ¤�Î±°¯±°Ä±°¶±°µ × ØTWZ_W UWÙWU YO ÚÛZTS ÙSWU ÜW]OUY_ ÙOU ÝWYZST_Þ
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��������� ��� ������ ������ ����� ������� ����������������� � �¡¢£� ¤¥ ¦�§¨©ª¨¢«¢�¥ ª£ �ª�¬­ ® °̄­°±² ³ ´¢� ¤ª� ¢µ«²¢¶ª¤·µ«ª�� ª£�ª�¬­ ±­¸¹º¸¹± ±»±±¹­º ¡¼¸½ °± ¾¾¶°�ª¤·µ«ª�� ª£ �ª�¬­ ±­¸¹º¸¹± ±»±±­ ¡¼¸½ °±² ¾¾¶°¿¥À¤µÁ ¢À� ª£ �ª�¬­ ±­¸¹º¸¹± ±»±±¡¼¸½ °±Â ¾¾¶°´µ�ª ¨ §¨©ª¨¢«¢�¥ ±­¸¹º¸¹± ±»±±¹­Ã ¡¼¸½ °± ¾¾¶°�  µ̈¤¢À� ® ǞÅ±±� ³̈Æ ±­¸°Ã¸¹± ¹Å»°Ç¹Ç± ¡¼¸½ Å± ª¡¨¹±ÈÉ¨Êµ¤¢À� ® ǞÅ±±É³� ±­¸¹Ë¸¹± ¹Å»ÄÄ±Ì¹ ¡¼¸½ ±ÌÅ² ª·¡±Ì¹È½ª· É¢ �̈ ¤ª� ¢µ« ®¯ ­±­± ² ±­¸¹°¸¹± ¹°»±º ¾ Í̈È½ª· É¢ �̈ ¤ª� ¢µ« Î§¶¢À ¢Í ¢¶ª� ¢µ« ®¯ ­±­± ² ±­¸¹Å¸¹± Ç»ÅË ª� È½ª· É¢ �̈ ¤ª� ¢µ« Î§¶¢À ¢Í ¢¶ª� ¢µ« ®¯ ­±­± ² ±­¸¹Ã¸¹± ¹­»±±¿ ¾¾¼ÈÏ¢� ¤ª�� ª£ ÏÐ À¢££µ Ñ̈�À �ª ¶̈Ê ª̈� ¢µ«» Ï¬­Ï¬° ¡¢«Ê£ Ï¬° ±Ä¸±¹̧ ¹± ±»±±±Ì°Ã ¡¼¸½ ±Ì¹ ¶ª ¶̈±Ì±°Ï¢� ¤ª��¸Ï¢� ¤¢�� ª£ Ï ­̄Å­Ì° ³ ¿°®¬Ä Ò¤�£�¤Ñ�À ±­¸­±¸¹± °°»Å¹±Ì°Ë ¡¼¸½ ±Ì¹ Ò¾·±Ì±°Ï¢� ¤ª��¸Ï¢� ¤¢�� ª£ ÏÐÀ¢££µ Ñ̈�À ­̄Å­Ì° ³ §Ê�µ¡ª��À �ªÀ¡¢Ê¡Ó�ÀÊ¶� ¢µ« ±­¸¹º¸¹± °±»±Ä±Ì°Ã ¡¼¸½ ±Ì¹¿ Ò¾·±Ì±°ÈÏ¢� ¤¢�� ª£ ÏÐ À ¢££µ Ñ̈�À ­̄Å­Ì° ³ §Ê�µ¡ª��À �ªÀ¡¢Ê¡Ó�ÀÊ¶� ¢µ« ±­¸¹º¸¹± °±»±Ä¡¼¸½ ±Ì±Å¿Â Ò¾·±Ì±¹ÈÒ¿ Ô ª̈·Õ ® ǞÅ±±¿Ö ²Ò¿ ±­¸¹Å¸¹± ±»±±ÇÌ­ Ê«¢�£ ±Ì¹¿ ¾¾¶±Ì¹Ò¿ ¡�ª£Ê¤�À ª� ±­¸¹Å¸¹± ±»±±°°Ì± � ±Ì¹ ¾¾¶±Ì¹Ó�£¢ÀÊ�Ð É¢ �̈�¤ª·�̈Ố ×®Õ Ø¹Ç±� ® °̄ÅÄ±� ±­¸¹Å¸¹± ¹¹»°ÇÅ°± ¡¼¸½ °± ¾¾¶¹±Ó�£¢ÀÊ�Ð Ïµ«³É¢ �̈�¤ª· �̈ Ố ®®ÕØ¹±Å� ® °̄ÅÄ±× ±­¸¹Å¸¹± ¹º»Ä­¹ÅÇ ¡¼¸½ °± ¾¾¶ÅÈ®Ê Í̈ª�� ­ËÅÌÄ ³ ´Ê¤·¢À¢¡��¤¢¶ ±­¸°Å¸¹± ¹Å»Ä¹¹Ç ¡¼¸½ Å ª¡¨¹È

ÓÆÙÚÏÌ±°Ì±ºÌ±ÅÌ±¹ Û ÜTWZ_W UWÝWU YO ÞßZTS ÝSWU àW]OUY_ ÝOU áWYZST_â
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998).

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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Page 32 of 48



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789/:9:;<3=4>491 ?9@018ABC DEFGHIJ KLM NOPQORSTUVWX YZU[\ ]U\^ZV_U\ `^Va^Vbcd^Tefg hi jekelmnmk opeq imrfkhjnhstlmnusivskwtpl xy z{| }~��| �|���|�� ����| �} ���}���| }���| �{| ������|����|�������� �� �{| }��~�| �} ��}~��~��������| �� �{| }~��|�|�|� � z{| �|���|�� �� �{| �}}�����|� ������� }��~�| ������ ���� ��} ���|~����| �x����� ���������� ��}}���|�q�� �¡¢ £ ¤¥��¦§¨© x© x����ª }~��| �|���|�� ��} {�«{� �{| �|���|�� �� �{|�}}�����|� ������� }��~�| ���� �� ���� ��} ���|~����| ��x§¬����­®�{�����|¤¥��¦¯¬§ x� x����ª }~��| �|���|�� ��} ���� �{| �|���|�� �� �{|�}}�����|� ������� }��~�| ���� �� ���� ��} ���|~����| ��x§¬���­��������|¤¥��¦yyy °± °|�����| �|��|�� ²���|�|��| �°�²� ��} ��� �}|� ��� �������������� �|���}| �{| }��~�| ����|�������� �} ��� ��� ����������| |��������� �³ ©�ª x²����x§¬���­� ´© �|| ��}| �́������|��x y�y� ���� ���������� µ ±������������¤¥��¦§§¦ ¶® ±����}�} ~|�����|� ~�}� {�����« ���|� x|�{�� {�����« ���|�} �|}} �{�� �� |·��� �� � ���} ��� }��~�| ��} �|�|��|����{ �|}} �{�� {��� �� �{| {�����« ���| �|������« ��|�|� ����|� �¬ �� ±�¸¹} z|��} µ ���������}� �xy¬y�� ­ ±������|� �������°|��������́����|º �́����| �} ´� ��}}���|�¤¥��¦y�§ °± °|�����| �|��|�� ²���|�|��| �°�²� ��} ��� �}|� ��� �������������� �|���}| �{| }��~�| ����|�������� �} ��� ��� ����������| |��������� �³ ©�ª x²���xy¬y�� ­ ±������|� �������°|������� ¶® ±����}�} ~|�����|� ~�}� {�����« ���|� x|�{�� {�����« ���|�} �|}} �{�� �� |·��� �� � ���} ��� }��~�| ��} �|�|��|����{ �|}} �{�� {��� �� �{| {�����« ���| �|������« ��|�|� ����|� �¬ �� ±�¸¹} z|��} µ ���������}� �xy¬y�� ­ ±������|� �������°|��������́����| �} ´� ��}}���|� °± °|�����| �|��|�� ²���|�|��| �°�²� ��} ��� �}|� ��� �������������� �|���}| �{| }��~�| ����|�������� �} ��� ��� ����������| |��������� �³ ©�ª x²���xy¬y�� ­ ±������|� �������°|������� °± °|�����| �|��|�� ²���|�|��| �°�²� ��} ��� �}|� ��� �������������� �|���}| �{| }��~�| ����|�������� �} ��� ��� ����������| |��������� �³ ©�ª x²����x�¬§�²°|}���|� �́�­����|����| �z��� »©�¬�¤¥��¦�yy x© x����ª }~��| �|���|�� ��} {�«{� �{| �|���|�� �� �{|�}}�����|� ������� }��~�| ���� �� ���� ��} ���|~����| �y�¬�§ ­ z�������|����������|¤¥��¦�¬§

¼½¾¿ÀÁÂÃÁÄÅÁÄÃÁÄÂ
Page 33 of 48



��� ������ 	
� �
��
���������� 	
� 
���� ������ ������� ����� ! "�#!�$%&'() *+&,- .&-/+'0&- 1/'2/'345/%��67�8� 	
� �	9	:9 �	
;<BD[
=>?@A>B@ACDEF GHIJKLLM NOPQRSTT NUSVW XYWZ[\OZY X]US Q̂ _̀ ab cdecL fcddg MMehiejM 
��� ������k� lmn oln ol oopql
��� ��8��r�k� lmn oqn ols68��6��

tuvwxyz{|w}~����u��~w�u� t{}��~}
����� ������ � ������������� ���� ������������ ¡ � ¢ £¤¥¡ ¦¦§¨��©�ª«¬­® ¯°±¡£ ²³´ �£¤�  §�¡  �� µ §�¡  ¶°�¥·£¡����� ������ � �������� ¸¹� �¹� ¸ ¹̧ �º�»¼ ½ ¾¿¾��»¸�»�� ����À¼��� ¸��� ���������ÁÂºÃÄÅ�� ÅÆÇ�� ���� ������������ ¡ � ¢ £¤¥¡ ¦¦§¨��©�ª«¬­® ¯°±¡£ ²³´ �£¤�  §�¡  �� µ §�¡  ¶°�¥·£¡¼��� ¸��� ��������� �¹� �¹� È¹É �º�»¼ ½ ¾¿¾��»��»�� ���É�¼��� ¸��� ���� �ÁÂºÃÄÅ�� ÅÆÇ�� ���� ������������ ¡ � ¢ £¤¥¡ ¦¦§¨��©�ª«¬­® ¯°±¡£ ²³´ �£¤�  §�¡  �� µ §�¡  ¶°�¥·£¡¼��� ¸��� ���� � �¹Ê �¹Ë É¹� �º�»¼ ½ ¾�Ì��»¸É»�� �����Ä���Í¾¸¸È Î ����� Á¾��� �ÏÐ Ä���Í¾ Â�������� �������������¹� ���� ������������ ¡ � ¢ £¤¥¡ ¦¦§¨��©�ª«¬­® ¯°±¡£ ²³´ �£¤�  §�¡  �� µ §�¡  ¶°�¥·£¡Ä���Í¾¸¸È Î ����� �¹�� �¹�È �¹È� �º�»¼ ½ ÑÑÐ��»��»�� �È���Ä���Í¾¸¸È Î ����� Á¾��� �ÏÐ Ä���Í¾ Â�������� ���������¹� ���� ������������ ¡ � ¢ £¤¥¡ ¦¦§¨��©�ª«¬­® ¯°±¡£ ²³´ �£¤�  §�¡  �� µ §�¡  ¶°�¥·£¡Ä���Í¾¸¸È Î ����� �¹�Ê �¹Ë �¹Ë �º�»¼ ½ ÑÑÐ��»��»�� �È���Ä���Í¾¸¸Ê� ������������É¹� ���� ������������ ¡ � ¢ £¤¥¡ ¦¦§¨��©�ª«¬­® ¯°±¡£ ²³´ �£¤�  §�¡  �� µ §�¡  ¶°�¥·£¡Ä���Í¾¸¸Ê� ��������� �¹�À �¹ÉË �¹� �º�»¼ ½ ÑÑÐ��»¸Ë»�� ����Ë
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

ACZ Project ID:

Date Received:

Received By:

 Exceptions: If you answered no to any of the above questions, please describe

NANOYES

X

X

X

X

X

X

X

X

X

X

X

X

1)  Does this project require special handling procedures such as CLP protocol? 

2)  Are the custody seals on the cooler intact? 

3)  Are the custody seals on the sample containers intact? 

4)  Is there a Chain of Custody or other directive shipping papers present? 

5)  Is the Chain of Custody complete?

6)  Is the Chain of Custody in agreement with the samples received?

7)  Is there enough sample for all requested analyses?

8)  Are all samples within holding times for requested analyses?

9)  Were all sample containers received intact?

10)  Are the temperature blanks present?

11)  Are the trip blanks (VOA and/or Cyanide) present?

12)  Are samples requiring no headspace, headspace free?

13)  Do the samples that require a Foreign Soils Permit have one?

 Contact (For any discrepancies, the client must be contacted)

 Shipping Containers

Cooler Id Rad (µR/hr)Temp (°C)

 Notes

 Receipt Verification

ges

03/12/2010 08:45

L81087

N/A

N/A

1870 1.7

2364 1.3

2398 0.6

12

13

12

PINION RIDGE

Client must contact ACZ Project Manager if analysis should not proceed for 
samples received outside of thermal preservation acceptance criteria.

Energy Fuels Resources Corporation

Date Printed: 3/12/2010

REPAD.03.11.00.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

 Sample Container Preservation

SAMPLE R < 2 G < 2 BK < 2 Y< 2 YG< 2 B< 2 O < 2 T >12 N/A RAD

Energy Fuels Resources Corporation
PINION RIDGE

CLIENT ID ID

ACZ Project ID:

Date Received:

Received By: ges

03/12/2010 08:45

L81087

Date Printed: 3/12/2010

L81087-01 Y YDR-UP

L81087-02 Y YDR-DOWN

L81087-03 Y YDR-MID

Abbreviation Description Container Type Preservative/Limits

BLUE Sample Container Preservation Legend

B Filtered/Sulfuric BLUE pH must be < 2

BK Filtered/Nitric BLACK pH must be < 2

G Filtered/Nitric GREEN pH must be < 2

O Raw/Sulfuric ORANGE pH must be < 2

P Raw/NaOH PURPLE pH must be > 12 *

T Raw/NaOH  Zinc Acetate TAN pH must be > 12

Y Raw/Sulfuric YELLOW pH must be < 2

YG Raw/Sulfuric YELLOW GLASS pH must be < 2

N/A No preservative needed Not applicable

RAD Gamma/Beta dose rate Not applicable must be < 250 µR/hr

R Raw/Nitric RED pH must be < 2

Sample IDs Reviewed By:

* pH check performed by analyst prior to sample preparation

ges

REPAD.03.11.00.01

Page 47 of 48



Page 48 of 48



 

 
 

May 12, 2010 Sampling Event 



 



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./012345016789:3

;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[
]H^ _>F`=GK abc V[\dMM^JGe EF?=>Dc;<GCFD=Q J>= Ke= J<JC@KLGJC >=DBCKD fF> DJgIC=hDi DBjgLKK=Q KF ]H^ VJjF>JKF>L=DY a<GR h]H^i F< kJ@ dMY \UdURleLD I>F`=GK eJD j==< JDDL?<=Q KF ]H^mD I>F`=GK <Bgj=>Y V[\dMMR _C=JD= >=f=>=<G= KeLD <Bgj=> L< JCC fBKB>=L<nBL>L=DR]CC J<JC@D=D X=>= I=>fF>g=Q JGGF>QL<? KF ]H^mD oBJCLK@ ]DDB>J<G= _CJ<R le= =<GCFD=Q >=DBCKD >=CJK= F<C@ KFKe= DJgIC=D >=G=LP=Q B<Q=> V[\dMMR ;JGe D=GKLF< Ff KeLD >=IF>K eJD j==< >=PL=X=Q J<Q JII>FP=Q j@ Ke=JII>FI>LJK= VJjF>JKF>@ SBI=>PLDF>Y F> J nBJCLf L=Q DBjDKLKBK=R;pG=IK JD <FK=QY Ke= K=DK >=DBCKD fF> Ke= g=KeFQD J<Q IJ>Jg=K=>D CLDK=Q F< ]H^mD GB>>=<K q;V]H G=>KLf LGJK=C=KK=> hr]H^i g==K JCC >=nBL>=g=<KD Ff q;V]HRleLD >=IF>K DeJCC j= BD=Q F> GFIL=Q F<C@ L< LKD =<KL>=K@R ]H^ LD <FK >=DIF<DLjC= fF> Ke= GF<D=nB=<G=D J>LDL<?f>Fg Ke= BD= Ff J IJ>KLJC >=IF>KR]CC DJgIC=D J<Q DBjsDJgIC=D JDDFGLJK=Q XLKe KeLD I>F`=GK XLCC j= QLDIFD=Q Ff JfK=> tBC@ U[Y \UdUR af Ke= DJgIC=DJ>= Q=K=>gL<=Q KF j= eJuJ>QFBDY JQQLKLF<JC GeJ>?=D JIIC@ fF> QLDIFDJC hK@ILGJCC@ C=DD KeJ< vdUwDJgIC=iR af @FBXFBCQ CLW= Ke= DJgIC=D KF j= e=CQ CF<?=> KeJ< ]H^mD DKJK=Q IFCLG@ F> KF j= >=KB><=QY IC=JD= GF<KJGK @FB> _>F`=GKkJ<J?=> F> HBDKFg=> S=>PLG= E=I>=D=<KJKLP= fF> fB>Ke=> Q=KJLCD J<Q JDDFGLJK=Q GFDKDR ]H^ >=KJL<D J<JC@KLGJC>=IF>KD fF> f LP= @=J>DRaf @FB eJP= J<@ nB=DKLF<D F> FKe=> <==QDY IC=JD= GF<KJGK @FB> _>F`=GK kJ<J?=>R

^JGe EF?=>D tB<= U[Y \UdU

_>F`=GK abc b;VZE;S Eax;E
;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[]GGFB<KD _J@JjC=E=IF>K KFc OLCC KFc
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��������� ��� ������ ������ ����� ������� ����������������� ¡¢�£¤ ¥ ¦§ ¨�©�ª¢« ¬�ª ¥«¢ª¦­£¡¦®ª £�� °̄±±²° �³¥ ¦¢ ±´µ°¶µ·± ·¶¸··��������� ��� ������ ������ ����� ������� ��������������¦̄ª¢«® ¹�¢«º® £® ¨�¹«»¼£�»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²°Â ¦¢ ±²±Ã ±´µ°±µ·± ±¸ÃÄ¹�ª £¼��º½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ¼¡µÁ ±²±±°Â ¦ È±²±±±É ±´µ°Åµ·± Ä¸·À¹ ®¦�£¤ ½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ¼¡µÁ ±²±±°Â ¦ È±²±±±´ ±´µ°Åµ·± Ä¸·ÀÊ¢ £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²·ÃÃ ¼¡µÁ ±²±° ¦¢ ±²±±ÃË ±´µ°±µ·± ±¸ÃÄÊ¦ º««£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±·Â ¢¦Ì±²±±° ±´µ°Éµ·± ·° °̧É³¢¾¼£»¼½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ¼¡µÁ ±²±±±´Â ¦ È±²±±±· ±´µ°Åµ·± Ä¸·À³¢«¤£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¶À²° ¼¡µÁ · ¦¢ ±²° ±´µ°±µ·± ±¸ÃÄ³Ì �¼£»¼½ ª�ª¢« °̄±±²À �³¥ ¼¡µÁ ±²±´Â ¦¢ ±²±· ±´µ°Àµ·± ·́ Ȩ́±³�§§¦ ½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±´Â ¦¢ ±²±· ±´µ°±µ·± ±¸ÃÄ� ��½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²±É ¼¡µÁ ±²±´Ê ¦¢ ±²±° ±´µ°±µ·± ±¸ÃÄÁ¦¢¾½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ¼¡µÁ ±²±±±´Â ¦ È±²±±±· ±´µ°Åµ·± Ä¸·À¢̄¡�¦® £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ °±²¶ ¼¡µÁ · ¦¢ ±²° ±´µ°±µ·± ±¸ÃÄ¢̄�¡¢�¦®¦½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±ÃÂ ¦¢ ±²±±´ ±´µ°±µ·± ±¸ÃÄ¦̄ ¤» º ½ ¾ £®®�«¿¦¾ °̄É´²· ³Í¹¹ ¼¡µÁ ±²±±·Â §¼¤±²±±±°Ë ±´µ°´µ·± °Ã Ã̧°�̄ «ºÎ¾¦�»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±´Â ¦¢ ±²±· ±´µ°±µ·± ·Å °̧ÄÏ£¤Ð¦«½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ±²±±´Å ¼¡µÁ ±²±±Ã ¦ È±²±±±¶ ±´µ°Åµ·± Ä¸·À¥�ª¢®® £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ Ã²́ ¼¡µÁ ° ¦¢ ±²Ã ±´µ°±µ·± ±¸ÃÄÇ¦«¦�£»¼½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ±²±±·́ ¼¡µÁ ±²±±±´ ¦ È±²±±±· ±´µ°Åµ·± Ä¸·ÀÇ£«£¤¢½ ¾ £®®�«¿¦¾ °̄±±²À �³¥ É²́ ¼¡µÁ ° ¦¢ ±²É ±´µ°±µ·± ±¸ÃÄÇ£«£¤��½ ¾£®®�«¿¦¾ ¶̄±·±Ê �³¥ Ñ³¢«¤ Ç�Ò°Ó °²· ¼¡µÁ ±²Ä ¤¢«¤±²° ±¶µ±Åµ·± ±¸±±Ç£«¿¦ ½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±ÃÂ ¦¢ ±²±·Ë ±´µ°±µ·± ·Å °̧ÄÇ�¾£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¶É²É ¼¡µÁ ° ¦¢ ±²Ã ±´µ°±µ·± ·Å °̧Ä©Ì¢««£»¼½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ¼¡µÁ ±²±±±´Â ¦ È±²±±±· ±´µ°Åµ·± Ä¸·ÀÂ ¢�£»¼½ ¾£®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ±²±±°± ¼¡µÁ ±²±±±´ ¦ È±²±±±· ±´µ°Åµ·± Ä¸·ÀÍ¢�¢¾£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±ÃÂ ¦¢ ±²±±´ ±´µ°±µ·± ·Å °̧ÄÔ£�¤ ½ ¾ £®®�«¿¦¾ °̄±±²Å �³¥Æ¯Ç ±²±±Ã ¼¡µÁ ±²±±´Ê ¦ È±²±±° ±´µ°Åµ·± Ä¸·À
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��������� ��� ������ ������ ����� ������� �����������������  ¡�¢£¤� ¥¦ §�¨©ª«©£¬£�¦ «¤  « ­® ¯°±®±²³ ´ µ£� ¥«� £¶¬³£·«¥ ¶̧¬«�� «¤ « ­® ¹®± ¢º»¼ ±² ©¡¸± ²½»¹¾»¹² ²¿²² «¥ ¶̧¬«�� «¤  « ­® À ¢º»¼ ±²³ ©¡¸± ²½»¹¾»¹² ²¿²²Á¦Â¥¶Ã£Â� «¤  « ­® ¢º»¼ ±²Ä ©¡¸± ²½»¹¾»¹² ²¿²²µ¶�«© ¨©ª«©£¬£�¦ ¹®¾ ¢º»¼ ±² ©¡¸± ²½»¹¾»¹² ²¿²² ¡©¶¥£Â� ¯°Å½²² ©́ Æ Ç½ ¢º»¼ ½ «¢©¹ ²½»±½»¹² ¹®¿Å±È©É¶¥£Â� ¯°Å½²²È́   ²Ê¹ ¢º»¼ ²Ê½³ ËË·²Ê¹Ì ²½»¹¾»¹² ¹Ç¿²±¼«¸ È£©� ¥«� £¶¬ ¯° ®²®² ³ ©¡¸Ì ²½»¹½»¹² ¹²¿½®¼«¸ È£©� ¥«� £¶¬ Í¨·£Â£Î £·«� £¶¬ ¯° ®²®² ³ �«¥Ì ²½»¹À»¹² ¹Ç¿²²¼«¸ È£©� ¥«� £¶¬ Í¨·£Â£Î £·«� £¶¬ ¯° ®²®² ³ ¢�¸Ì ²½»¹À»¹² Ï¿²²Ð£� ¥«��»Ð£� ¥£�� «¤ Ð °®½®Ê± ´ Á±¯­Å Ñ¥�¤�¥Ò�Â ¢º»¼ ²Ê¹Ä ÑË¸²Ê²±Ì ²½»±¾»¹² ¹À¿²¾ÑÁ Ó©« Ô̧ ¯°Å½²²ÁÕ ³ÑÁ ÏÊ½ É¬£�¤ ²Ê¹Á ©¡¸²Ê¹ ²½»¹¾»¹² ²¿²²ÑÁ ¢�«¤É¥�Â «� ±±Ê²   ²Ê¹ ©¡¸²Ê¹ ²½»¹¾»¹² ²¿²²Ö�¤£ÂÉ�× È£©��¥«¸©�ÓµØ¯Ô Ù¹Ï²  ¯°±½Å²  ÅÇ² ¢º»¼ ±² ©¡¸¹² ²½»¹½»¹² ¹±¿½²Ö�¤£ÂÉ�× Ð¶¬́È£©��¥«¸©� Óµ¯¯ÔÙ¹²½  ¯°±½Å²Ø ¹®Ï ¢º»¼ ±² ©¡¸½Ì ²½»¹À»¹² ¹±¿½±¯É©Î«�� ®À½ÊÅ ´ µÉ¥¸£Â£¢��¥£· ¹½² ¢º»¼ ®² «¢©½Ì ²½»±Å»¹² ¹½¿®Ï
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��������� ��� ������ ������ ����� ������� ����������������� ¡¢�£¤ ¥ ¦§ ¨�©�ª¢« ¬�ª ¥«¢ª¦­£¡¦®ª £�� °̄±±²° �³¥ ¦¢ ±´µ°¶µ·± ·¶ ¸́ °��������� ��� ������ ������ ����� ������� ��������������¦̄ª¢«® ¹�¢«º® £® ¨�¹«»¼£�»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²±¶ ¼¡µÁ ±²°Â ¦¢ ±²±Ã ±´µ°±µ·± ±¸ÄÅ¹�ª £¼��º½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ¼¡µÁ ±²±±°É ¦ Ê±²±±±Ä ±´µ°Æµ·± Å¸°±¹ ®¦�£¤ ½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ¼¡µÁ ±²±±°É ¦ Ê±²±±±´ ±´µ°Æµ·± Å¸°±Â¢ £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²·°´ ¼¡µÁ ±²±° ¦¢ ±²±±Ã ±´µ°±µ·± ·Æ Ã̧ÅÂ¦ º««£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±·É ¢¦Ë±²±±° ±´µ°Äµ·± ·° °̧À³¢¾¼£»¼½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ¼¡µÁ ±²±±±´É ¦ Ê±²±±±· ±´µ°Æµ·± Å¸°±³¢«¤£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¶Æ²° ¼¡µÁ · ¦¢ ±²° ±´µ°±µ·± ±¸ÄÅ³Ë �¼£»¼½ ª�ª¢« °̄±±²À �³¥ ¼¡µÁ ±²±´É ¦¢ ±²±· ±´µ°Àµ·± ·́ ¸́ ·³�§§¦ ½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²±· ¼¡µÁ ±²±´Â ¦¢ ±²±· ±´µ°±µ·± ±¸ÄÅ� ��½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²±¶ ¼¡µÁ ±²±´ ¦¢ ±²±° ±´µ°±µ·± ±¸ÄÅÁ¦¢¾½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ¼¡µÁ ±²±±±´É ¦ Ê±²±±±· ±´µ°Æµ·± Å¸°±¢̄¡�¦® £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ °·²° ¼¡µÁ · ¦¢ ±²° ±´µ°±µ·± ±¸ÄÅ¢̄�¡¢�¦®¦½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±²±±¶ ¼¡µÁ ±²±ÃÂ ¦¢ ±²±±´ ±´µ°±µ·± ±¸ÄÅ¦̄ ¤» º ½ ¾ £®®�«¿¦¾ °̄Ä´²· ³Ì¹¹ ¼¡µÁ ±²±±·É §¼¤±²±±±°Í ±´µ°´µ·± °Ã Ã̧Ä�̄ «ºÎ¾¦�»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±´É ¦¢ ±²±· ±´µ°±µ·± ·Æ Ã̧ÅÏ£¤Ð¦«½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ±²±±°´ ¼¡µÁ ±²±±ÃÂ ¦ Ê±²±±±¶ ±´µ°Æµ·± Å¸°±¥�ª¢®® £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ Ä²· ¼¡µÁ ° ¦¢ ±²Ã ±´µ°±µ·± ±¸ÄÅÈ¦«¦�£»¼½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ±²±±·Ã ¼¡µÁ ±²±±±´ ¦ Ê±²±±±· ±´µ°Æµ·± Å¸°±È£«£¤¢½ ¾ £®®�«¿¦¾ °̄±±²À �³¥ Ä²Æ ¼¡µÁ ° ¦¢ ±²Ä ±´µ°±µ·± ±¸ÄÅÈ£«£¤��½ ¾£®®�«¿¦¾ ¶̄±·±Â �³¥ Ñ³¢«¤ È�Ò°Ó °²° ¼¡µÁ ±²Å ¤¢«¤±²° ±¶µ±Æµ·± ±¸±±È£«¿¦ ½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±ÃÉ ¦¢ ±²±·Í ±´µ°±µ·± ·Æ Ã̧ÅÈ�¾£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ À·²Å ¼¡µÁ ° ¦¢ ±²Ã ±´µ°±µ·± ·Æ Ã̧Å©Ë¢««£»¼½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ¼¡µÁ ±²±±±´É ¦ Ê±²±±±· ±´µ°Æµ·± Å¸°±É ¢�£»¼½ ¾£®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ±²±±°· ¼¡µÁ ±²±±±´ ¦ Ê±²±±±· ±´µ°Æµ·± Å¸°±Ì¢�¢¾£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ¼¡µÁ ±²±ÃÉ ¦¢ ±²±±´ ±´µ°±µ·± ·Æ Ã̧ÅÔ£�¤ ½ ¾ £®®�«¿¦¾ °̄±±²Æ �³¥Ç¯È ±²±±Ã ¼¡µÁ ±²±±´Â ¦ Ê±²±±° ±´µ°Æµ·± Å¸°±
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��������� ��� ������ ������ ����� ������� �����������������  ¡�¢£¤� ¥¦ §�¨©ª«©£¬£�¦ «¤  « ­® ¯°±®±²³ ´ µ£� ¥«� £¶¬³£·«¥ ¶̧¬«�� «¤ « ­® ¹®® ¢º»¼ ±² ©¡¸± ²½»¹¾»¹² ²¿²² «¥ ¶̧¬«�� «¤  « ­® À ¢º»¼ ±²³ ©¡¸± ²½»¹¾»¹² ²¿²²Á¦Â¥¶Ã£Â� «¤  « ­® ¢º»¼ ±²Ä ©¡¸± ²½»¹¾»¹² ²¿²²µ¶�«© ¨©ª«©£¬£�¦ ¹Å¹ ¢º»¼ ±² ©¡¸± ²½»¹¾»¹² ²¿²² ¡©¶¥£Â� ¯°Å½²² ©́ Æ Ç² ¢º»¼ ½ «¢©¹ ²½»±½»¹² ¹®¿ÅÅÈ©É¶¥£Â� ¯°Å½²²È́   ²Ê¹ ¢º»¼ ²Ê½³ ËË·²Ê¹Ì ²½»¹¾»¹² ¹Í¿²¾¼«¸ È£©� ¥«� £¶¬ ¯° ®²®² ³ ©¡¸Ì ²½»¹½»¹² ¹²¿½Å¼«¸ È£©� ¥«� £¶¬ Î¨·£Â£Ï £·«� £¶¬ ¯° ®²®² ³ �«¥Ì ²½»¹Ç»¹² ¹Í¿²±¼«¸ È£©� ¥«� £¶¬ Î¨·£Â£Ï £·«� £¶¬ ¯° ®²®² ³ ¢�¸Ì ²½»¹Ç»¹² ¹²¿®²Ð£� ¥«��»Ð£� ¥£�� «¤ Ð °®½®Ê± ´ Á±¯­Å Ñ¥�¤�¥Ò�Â ¢º»¼ ²Ê¹Ä ÑË¸²Ê²±Ì ²½»±¾»¹² ¹Ç¿¹±ÑÁ Ó©« Ô̧ ¯°Å½²²ÁÕ ³ÑÁ ÀÊ½ É¬£�¤ ²Ê¹Á ©¡¸²Ê¹ ²½»¹¾»¹² ²¿²²ÑÁ ¢�«¤É¥�Â «� ±±Ê²   ²Ê¹ ©¡¸²Ê¹ ²½»¹¾»¹² ²¿²²Ö�¤£ÂÉ�× È£©��¥«¸©�ÓµØ¯Ô Ù¹À²  ¯°±½Å²  ÅÇ² ¢º»¼ ±² ©¡¸¹² ²½»¹½»¹² ¹±¿½±Ö�¤£ÂÉ�× Ð¶¬́È£©��¥«¸©� Óµ¯¯ÔÙ¹²½  ¯°±½Å²Ø ¾² ¢º»¼ ±² ©¡¸½Ì ²½»¹Ç»¹² ¹±¿½Å¯É©Ï«�� ®Ç½ÊÅ ´ µÉ¥¸£Â£¢��¥£· ¹Í¹ ¢º»¼ ®² «¢©½Ì ²½»±Å»¹² ¹½¿®À
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��������� ��� ������ ������ ����� ������� ��������������� ¡¢£¤ ¥¦ §¢̈ © ª�«¡¬¤­ ®¡¬ §­¤¬¨¯¥£¨°¬ ¥¡  ±²³³ ²́ �µ§ ¨¤¢³¶·²¸·¹³ ¹º»³¶��������� ��� ������ ������ ����� ������� ��������������±¨¬¤­° ¼ ¤­½° ¥° ª�¼­¾¿¥ ¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ³ ³́¶ ¿£·Ã ³ ²́Ä ¨¤¢³ ³́Å ³¶·²³·¹³ ³»¶²¼ ¬ ¥¿¡ ½À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ¿£·Ã ³ ³́³²É ¨¢Ê³ ³́³³Ë ³¶·²Æ·¹³ Ì»²Ë¼¢°¨ ¥¦ À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ³ ³́³³º ¿£·Ã ³ ³́³²Ä ¨¢Ê³ ³́³³¶ ³¶·²Æ·¹³ Ì»²ËÄ¤¢¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ³´¹ÅË ¿£·Ã ³ ³́² ¨¤¢³ ³́³ÅÍ ³¶·²³·¹³ ³»¶²Ä¨¢½­­¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ¿£·Ã ³ ³́¹É ¤¨Î³ ³́³² ³¶·²Ë·¹³ ¹²»Åºµ¤Á¿¥¾¿À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ¿£·Ã ³ ³́³³¶É ¨¢Ê³ ³́³³¹ ³¶·²Æ·¹³ Ì»²Ëµ¤­¦¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ º¹ Ǻ ¿£·Ã ¹ ¨¤¢³ ²́ ³¶·²³·¹³ ³»¶²µÎ¢¡¿¥¾¿À ¬¡¬¤­ ±²³³ º́ �µ§ ¿£·Ã ³ ³́¶É ¨¤¢³ ³́¹ ³¶·²º·¹³ ¹¶»¶Ëµ¡©©̈ ¢À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ¿£·Ã ³ ³́¶É ¨¤¢³ ³́¹ ³¶·²³·¹³ ³»¶²�¢¡ À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ³ ³́Å ¿£·Ã ³ ³́¶Ä ¨¤¢³ ³́² ³¶·²³·¹³ ³»¶²Ã̈ ¤ÁÀ Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ¿£·Ã ³ ³́³³¶É ¨¢Ê³ ³́³³¹ ³¶·²Æ·¹³ Ì»²Ë±¤£ ̈ ° ¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ²¶ Ǽ ¿£·Ã ¹ ¨¤¢³ ²́ ³¶·²³·¹³ ³»¶²±¤ £¤ ̈ °¨À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ¿£·Ã ³ ³́ÅÉ ¨¤¢³ ³́³¶ ³¶·²³·¹³ ³»¶²±¨¢¦¾¢½ À Á ¥°°¡­Â¨Á ±²Ë¶´¹ µÏ¼¼ ¿£·Ã ³ ³́³¹É ©¿¦³ ³́³³²Í ³¶·²¶·¹³ ²Å»Åº±¡­½ÐÁ¨ ¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ¿£·Ã ³ ³́¶É ¨¤¢³ ³́¹ ³¶·²³·¹³ ¹Æ»Ë²Ñ¥¦ Ò̈ ­À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ³ ³́³Å³ ¿£·Ã ³ ³́³Å ¨¢Ê³ ³́³³¸ ³¶·²Æ·¹³ Ì»²Ë§¡¬¤°° ¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ¹Å Ǽ ¿£·Ã ² ¨¤¢³ Ǻ ³¶·²³·¹³ ³»¶²È¨­̈  ¥¾¿À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ³ ³́³¹² ¿£·Ã ³ ³́³³¶ ¨¢Ê³ ³́³³¹ ³¶·²Æ·¹³ Ì»²ËÈ¥­¥¦¤À Á ¥°°¡­Â¨Á ±²³³ º́ �µ§ Ë ¶́ ¿£·Ã ² ¨¤¢³ Ë́ ³¶·²³·¹³ ³»¶²È¥­¥¦¡ À Á¥°°¡­Â¨Á ±¸³¹³Ä �µ§ Óµ¤­¦ È�Ô²Õ ²´¹ ¿£·Ã ³ Ì́ ¦¤­¦³ ²́ ³¸·³Æ·¹³ ³»³³È¥­Â¨¢À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ¿£·Ã ³ ³́ÅÉ ¨¤¢³ ³́¹Í ³¶·²³·¹³ ¹Æ»Ë²È¡Á¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ²ºÌ ¿£·Ã ² ¨¤¢³ Ǻ ³¶·²³·¹³ ¹Æ»Ë²«Î¤­­¥¾¿À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ¿£·Ã ³ ³́³³¶É ¨¢Ê³ ³́³³¹ ³¶·²Æ·¹³ Ì»²ËÉ¢¤ ¥¾¿À Á¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ³ ³́³²Å ¿£·Ã ³ ³́³³¶ ¨¢Ê³ ³́³³¹ ³¶·²Æ·¹³ Ì»²ËÏ¤ ¤Á¥¾¿À Á¥°°¡­Â¨Á ±²³³ º́ �µ§ ³ ³́³º ¿£·Ã ³ ³́ÅÄ ¨¤¢³ ³́³¶ ³¶·²³·¹³ ¹Æ»Ë²Ö¥ ¦ À Á ¥°°¡­Â¨Á ±²³³ Ǽ �µ§Ç±È ³ ³́³Å ¿£·Ã ³ ³́³¶Ä ¨¢Ê³ ³́³² ³¶·²Æ·¹³ Ì»²Ë
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998).

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998).

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995 & 20th edition (1998).

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition (1995) & 20th edition (1998).

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN09.12.29.01rc

Radiochemistry      
Reference
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LMNOPQRSTUV WX YSZ [TU\O]O^ TS QS [TY SX Q_O [`SaO bZOUQRSTUc PdO[UO ^OUN]R`O

efeghij kk kkkkkkk kkkk

lm nopq rstq uvowpxr vpyztvp qupxt{| s{}~|t}� uvoxp~zvpq qzxs {q ��� uvoroxo|��m fvp rsp xzqro~� qp{|q o} rsp xoo|pv t}r{xr��m fvp rsp xzqro~� qp{|q o} rsp q{�u|p xo}r{t}pvq t}r{xr��m �q rspvp { �s{t} o� �zqro~� ov orspv ~tvpxr t�p qstuut}� u{upvq uvpqp}r��m �q rsp �s{t} o� �zqro~� xo�u|prp��m �q rsp �s{t} o� �zqro~� t} {�vpp�p}r �trs rsp q{�u|pq vpxpt�p~��m �q rspvp p}oz�s q{�u|p �ov {|| vpyzpqrp~ {}{|�qpq��m fvp {|| q{�u|pq �trst} so|~t}� rt�pq �ov vpyzpqrp~ {}{|�qpq��m �pvp {|| q{�u|p xo}r{t}pvq vpxpt�p~ t}r{xr�l�m fvp rsp rp�upv{rzvp �|{}�q uvpqp}r�llm �q rsp rvtu �|{}� �ov ��{}t~p uvpqp}r�l�m fvp q{�u|pq vpyztvt}� }o sp{~qu{xp� sp{~qu{xp �vpp�l�m no rsp q{�u|pq rs{r vpyztvp { �ovpt�} jot|q �pv�tr s{�p o}p�
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