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1.0 INTRODUCTION 

Energy Fuels Resources Corporation (EFR) plans to construct and operate a 
conventional acid leach uranium mill at the Piñon Ridge Mill 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 Piñon Ridge Mill 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. 

The first and second quarterly sampling events were conducted on March 10 and May 
12, 2010, respectively. 
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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.  Unfortunately, the field data sheets 
on which the field parameters were lost during subsequent field work.  Field 
measurements from nearby United Stated Geological Service (USGS) gauging stations 
(see Table 1) were, however, available for many of the parameters. 

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; 

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

• 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 two sampling events 
conducted to date.  Copies of the laboratory analytical reports for the May 12, 2010 
sampling event are provided in Appendix A. 

Available historical sample results from samples collected at the two USGS locations 
are included in Table 1.  The constituents analyzed for in the historic USGS samples 
are limited.  Also, only constituents that are included in the current 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.  This is 
evidenced by a 68 to 83 percent increase in average flow from the March 10 to May 12 
sampling events accompanied by a 10 percent decrease in TDS in the upstream and 
mid-valley samples and a 35 percent decrease at the downstream sample. 

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 for the May 12 samples is 90.4% for each of the three samples 
(DR-UP, DR-MID, and DR-DOWN).  The 9.6% loss in data completeness 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 
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conductance, these data were not included in the data completeness because they 
were past the holding time or not specific to the collected samples. 

Dissolved metals analytical results of a duplicate sample collected at the downstream 
location were generally within an acceptable range of the parent sample, i.e. within 35 
relative percent difference (RPD).  Only dissolved aluminum and iron were outside of 
the 35 RPD criteria at 50 RPD each.  This is due to concentrations of these parameters 
that were below or only slightly above minimum detectable concentrations. 
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4.0 DISCUSSION 

Following four quarters of Dolores River water sample collection and analysis, a 
summary of the sampling results will be prepared.  Because only two sets of samples 
have been collected, only limited observations can be made at this time.  Field 
observations and analytical results for the Second Quarter 2010 sampling event 
indicate:  

• Elevated levels of total suspended solids were observed in all three samples 
(ranging from 61 to 138 mg/L); 

• Total dissolved solids, chloride, potassium, and sodium increased significantly 
between the DR-MID and DR-DOWN sample locations.  A similar trend was 
observed in the historical samples collected by the USGS at the USGS stations. 

 



 

 
 

TABLES 



Table 1
Pinon Ridge Mill Site
Dolores River Analytical Results

QA/QC Samples

CDPHE 
Agriculture

CDPHE 
Domestic

CDPHE 
Dolores 

Segment 3a

CDPHE 
Aquatic 
Class 2

CDPHE 
Recreational 

Class E
3/10/10 5/12/10 3/10/10 5/12/10 3/10/10 5/12/10 DR-DOWN 5/12/10 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 14:18 17:48 12:12 18:32 18:32 15:15 13:15 11:15 13:15 13:45 13:15 13:45

Parameter Unit
Field Parameters
Flow Rate Upstream *** cfs 70 124 65 126 67 124 124 45 NM 2.5 NM NM NM NM
Flow Rate Downstream *** cfs 79 127 73 127 79 127 127 NM NM NM 48 NM 2.1 9.8
Temperature deg C 9.3 12.8** 9.3 NA 9.3 13.9** 13.9** 0 6 24 1 6 24.5 23
pH s.u. 7.82 8.5* 8.07 8.5* 7.87 8.5* 8.5* 8.3 8.6 8.5 8.4 8.1 8.5 8.3 5.0-9.0 6.5-9.0 6.5-9.0 6.5-9.0
Specific Conductivity μS/cm 872 748** 2780 FL 909 1810** 1810** 1450 2000 545 6800 7200 9960 3990
Dissolved Oxygen mg/L 8.25 FL 8.76 FL 8.32 FL FL NM NM 7.4 NM NM 8.6 7.8 3.0 3.0 5.0 6.0 3.0
Oxidation-reduction Potential mV 148 FL 78 FL 163 FL FL NM NM NM NM NM NM NM
General Water Quality
Alkalinity as CaCO3 mg/L 136 139 139 141 154 143 NA NA NA NA NA NA NA NA
Carbonate as CaCO3 mg/L 3 7 3 8 2 8 NA 0 0 NA 0 0 NA NA
Bicarbonate as CaCO3 mg/L 134 132 136 133 152 135 NA 200 160 NA 220 200 NA NA
Calcium mg/L 47.9 67.2 49.4 68.2 61.7 71.3 NA 80 190 38.3 100 210 64.7 117
Chloride mg/L 180 65 180 70 750 420 NA 170 250 55.7 2000 4800 3130 1050
Fluoride mg/L 0.1 0.1 0.1 0.1 0.2 0.1 NA 140 510 20.5 270 730 187 264
Magnesium mg/L 12.4 20.6 13.1 21.2 29.3 25.8 NA 23 35 21.5 51 110 64.2 35.4
Nitrate/Nitrite as N mg/L 0.05 <0.02 0.27 <0.02 0.16 <0.02 NA 0.15 0.29 <0.05 0.16 0.28 0.05 0.23 100 10 100
Potassium mg/L 4.8 3.5 5.5 4.1 22.4 13.8 NA 5.9 7.9 4.57 66 140 100 31.6
Silica mg/L 3.9 4.5 4.3 4.8 5.3 4.5 NA 6.6 6.4 4.83 7 7.4 E 1.05 7.04
Sodium mg/L 112 64.4 115 71.9 439 279 NA 110 190 43.3 1200 3000 1890 641
Sulfate mg/L 13 150 18 161 89 183 NA 0.2 0.2 0.16 0.2 0.2 0.23 0.26
TDS mg/L 510 460 520 470 1590 1040 NA 635 1270 296 3800 9100 E 5540 E 2230
TSS mg/L 227 138 158 90 204 61 NA NA NA NA NA NA NA NA
Dissolved Metals
Aluminum mg/L <0.03 <0.03 <0.03 0.06 0.05 0.05 <0.03 NA NA NA NA NA <0.15 <0.04
Antimony mg/L <0.0004 <0.0004 0.0004 <0.0004 0.0006 <0.0004 <0.0004 NA NA NA NA NA NA NA 0.006
Arsenic mg/L 0.0005 <0.0005 0.0005 <0.0005 0.0009 0.0007 0.0010 NA NA NA NA NA NA NA 0.01 0.34(2);0.15(3) 
Barium mg/L 0.152 0.133 0.159 0.125 0.161 0.134 0.131 NA NA NA NA NA NA NA 1.0
Beryllium mg/L <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 NA NA NA NA NA NA NA .004
Cadmium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 NA NA NA NA NA <0.00010 <0.00007 .005
Copper mg/L <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 NA NA NA NA NA 0.002 0.0039 1.0
Iron mg/L <0.02 0.04 <0.02 0.06 <0.02 0.03 0.05 0.02 0.02 <0.01 0.02 <0.01 <0.1 <0.03 0.3
Lead mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 NA NA NA 0.02 NA <0.00030 <0.00020 0.05
Manganese mg/L 0.007 <0.005 0.015 0.006 0.060 <0.005 0.006 0.02 0.04 NA 0.06 0.26 0.0212 0.026 0.05

Mercury mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 NA NA NA NA NA NA NA 0.002
0.0014(2); 
0.00001(3) 

Molybdenum mg/L <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 0.0011 0.0025 0.0015 0.0030 0.0026 NA NA NA NA NA NA NA 0.1

Selenium mg/L 0.0008 0.0015 0.0009 0.0013 0.0013 0.0012 0.0012 NA NA NA NA NA NA NA 0.05
0.0184(2); 
0.0046(3) 

Silver mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 NA NA NA NA NA <0.0040 <0.0020 0.1
Thallium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 NA NA NA NA NA NA NA 0.0005
Uranium mg/L 0.0033 0.0020 0.0034 0.0021 0.0035 0.0023 0.0022 NA NA NA NA NA NA NA 0.03
Vanadium mg/L <0.005 <0.005 0.008 <0.005 0.007 0.007 0.005 NA NA NA NA NA NA NA
Zinc mg/L 0.006 0.003 0.004 0.003 0.006 0.003 0.003 NA NA NA NA NA 0.006 <0.0020 5.0

Antimony mg/L <0.0004 NA <0.0004 NA <0.0004 NA NA NA NA NA NA NA NA NA
Arsenic mg/L 0.0014 NA 0.0016 NA 0.0018 NA NA NA NA NA NA NA NA NA 0.1(1) 0.1
Cadmium mg/L 0.0001 NA 0.0001 NA <0.0001 NA NA NA NA NA NA NA NA NA 0.01(1) 0.01
Chromium mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA NA NA 0.1(1) 0.1
Lead mg/L 0.0026 NA <0.0001 NA 0.0035 NA NA NA NA NA NA NA NA NA 0.1(1) 0.1
Mercury mg/L <0.0002 NA <0.0002 NA <0.0002 NA NA NA NA NA NA NA NA NA
Selenium mg/L 0.0008 NA 0.0010 NA 0.0015 NA NA NA NA NA NA NA NA NA 0.02(1) 0.02
Thallium mg/L <0.0001 NA <0.0001 NA <0.0001 NA NA NA NA NA NA NA NA NA

Gross Alpha ρCi/L 2.1 1.5 2.7 1.3 4.8 0.12 NA NA NA NA NA NA NA NA
Radium 226 ρCi/L 0.13 0.26 0.18 0.22 0.49 0.38 NA NA NA NA NA NA NA NA
Radium 228 ρCi/L 0.37 0.24 1.1 0.29 0.74 0.34 NA NA NA NA NA NA NA NA
Lead 210 ρCi/L 0.0 0.0 0.0 0.0 0.0 0.0 NA NA NA NA NA NA NA NA
Thorium 228 ρCi/L 0.15 -0.2 0.0 0.0 -0.03 0.07 NA NA NA NA NA NA NA NA
Thorium 230 ρCi/L 0.31 0.52 -0.23 0.01 0.0 0.05 NA NA NA NA NA NA NA NA
Thorium 232 ρCi/L 0.0 0.07 0.04 0.02 -0.02 0.1 NA NA NA NA NA NA NA NA

Radium 226 ρCi/L 0.98 0.84 0.8 0.94 0.84 0.69 NA NA NA NA NA NA NA NA
Radium 228 ρCi/L 1.1 0.67 1.8 0.33 2.3 0.25 NA NA NA NA NA NA NA NA
Lead 210 ρCi/L 1.8 2.5 0.0 1.6 0.0 1.2 NA NA NA NA NA NA NA NA
Thorium 228 ρCi/L 0.32 0.12 0.26 0.21 0.2 0.07 NA NA NA NA NA NA NA NA
Thorium 230 ρCi/L 0.23 -0.08 -0.03 0.26 0.29 0.33 NA NA NA NA NA NA NA NA
Thorium 232 ρCi/L 0.19 0.23 0.07 0.04 0.18 0.01 NA NA NA NA NA NA NA NA

Notes:
(1) - 30-day average value
(2) - Acute
(3) - Chronic
(4) - Maximum value
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

Regulatory References:
CDPHE WQCD Regulation No. 31 - The Basic Standards and Methodologies for Surface Water (amended 1/14/08)
CDPHE WQCD Regulation No. 35 - Classifications and Numeric Standards for Gunnison and Lower Dolores River Basins (amended 2/12/07)
Historical Water Quality Data obtained from the USGS website (http://waterdata.usgs.gov/nwis)

Duplicate Samples

Baseline Samples

Well ID
DR-UP 

Upstream Location
DR-MID 

Mid-Valley Location
DR-DOWN 

Downstream Location
Date

Time (MST)

Upstream 
USGS Sta #09169500

Downstream 
USGS Sta #09171100

`

Total Metals

60 60 60 60 60

Radionuclides - Dissolved

Radionuclides - Total

Historic Water Samples Water Quality Standards

5 5 5 5 5
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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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