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Golder Associates Inc.
44 Union Blvd., Suite 300

Lakewood, CO 80228 USA
Tel:  (303) 980-0540 Fax:  (303) 985-2080 www.golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

April 9, 2010 Project No.: 073-81694

Mr. Frank Filas, Environmental Engineer
Energy Fuels Resources Corporation
44 Union Boulevard, Suite 600
Lakewood, Colorado  80228

RE: GROUNDWATER MONITORING ADDENDUM, PIÑON RIDGE PROJECT, MONTROSE 
COUNTY, COLORADO

Dear Frank:

This Groundwater M onitoring A ddendum f or t he Piñon R idge P roject au gments t he G roundwater 
Monitoring Summary Report (Golder 2009a) that was included in Energy Fuels Resources Corporation’s 
(EFRC’s) Radioactive Material L icense Application (EFRC 2009) submitted to the Colorado Department 
of P ublic H ealth an d E nvironment ( CDPHE) on November 18 , 2009.   T his r eport i ncludes a dditional 
monitoring da ta c ollected s ince t he s ubmittal of  t he l icense ap plication, as  well as  ad dressing t he 
following hydrology items raised by CDPHE in their Request for Additional Information dated February 26, 
2010.

 Please provide a n estimate of  v ertical hydraulic c onductivity of t he alluvium, C hinle, 
Moenkopi, and P aradox F ormations at  t he pr oposed s ite. These es timates should be  
based on reliable measurement.

 Elevated gross alpha m easurements are noted in s ite groundwater. What c onstituents 
are causing these elevated measurements?

Additional water level and analytical data are presented in Sections 1 and 2, respectively, while vertical
hydraulic conductivity and gross alpha contributors are discussed in Sections 3 and 4, respectively. 

CDPHE also requested reliable ambient chemical and radiometric measurements of Dolores River water 
in the Paradox Valley and recommended that Dolores River samples be analyzed for the existing surface 
water analytical suite plus common anions and cations (CDPHE 2010).  A response to this request is not 
provided in this report, but will be provided by EFRC in a separate report.

1.0 GROUNDWATER LEVEL MEASUREMENTS
Groundwater level measurements of  the monitoring wells and production wells located on and near the 
proposed Piñon Ridge Mill site have been conducted on a quarterly basis since the fourth quarter of 2007.  
Refer to Table 1 and F igures 1 and 2 for groundwater level measurements collected in the fourth quarter 
of 2009 an d f irst quar ter of  2010, as well as  h istorical l evels pr eviously included i n t he G roundwater 
Monitoring Summary Report (Golder 2009a).

Review of Figure 1 i ndicates that groundwater levels in the Chinle/Moenkopi monitoring wells have, with 
the exception of well MW-5, decreased by two to four feet over the last two quarters.  The water level in 
well MW -5 dec reased by  approximately 1. 4 f eet dur ing f ourth q uarter 2 009, b ut i ncreased b y 
approximately 1.2 feet in first quarter 2010.  Field personnel confirmed that the water levels in well MW-5
had been accurately measured.

Figure 2 s hows t hat water l evels i n t he t wo wells c ompleted at  t he Moenkopi/Hermosa c ontact ( wells 
MW-6 and MW-8B) ha ve r emained relatively s table over t he last f ive q uarters, including f ourth qu arter 
2009 and first quarter 2010.  Monitoring well MW-9 was excluded from the graphical analysis because it is 
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completed in a z one of  very low hydraulic conductivity, and the intercepted groundwater appears to be 
from interstitial moisture rather than from groundwater flow.

Although water levels ha ve dec reased i n t he C hinle/Moenkopi A quifer, t he p otentiometric s urface map 
shown on Figure 6 of the Hydrogeologic Report (Golder 2009b) s till accurately reflects the northeast to 
northwest flow paths of the local groundwater system.

2.0 ADDITIONAL ANALYSES
Groundwater s ampling was r educed t o a n an nual s chedule f ollowing t he t hird quar ter 20 09 s ampling 
event ( EFRC 2010).  H owever, at EFRC’s r equest, add itional an alyses were r un b y the laboratory f or 
dissolved thorium-230 (Th-230), l ead-210 (Pb-210), a nd radium-228 (Ra-228) in t he third quarter 20 09 
on-site and of f-site groundwater samples and  the fourth quarter 2009 water sample f rom off-site Stone 
Spring.  T he G roundwater S ampling Work P lan ( Kleinfelder 20 08), developed prior t o t he s tart of  t he 
groundwater sampling program, did not include analysis for these constituents as they were assumed to 
be present only at low activity levels. To check the validity of this assumption, EFRC elected to conduct 
the additional analyses.

Table 2 i ncludes the groundwater sample data collected to-date including the additional analyses, which 
are highlighted for ease of reference.  The Th-230 and Pb-210 activity levels were generally found to be 
less t han or s lightly greater t han the lower l imit of  detection i n t he s amples.  R a-228 was less t han or  
slightly greater than the lower limit of detection in all samples except the sample from well MW-6, which 
had a n ac tivity level of 4. 4 pi coCuries per  liter ( ρCi/L).  G iven t hat t he dr inking water s tandard f or 
combined Ra-226 and Ra-228 is only 5 ρCi/L, EFRC will add Ra-228 to the analyte list for future sampling 
events.  No additional analyses for Th-230 or Pb-210 are planned at this time.  The laboratory reports for 
the additional analyses are provided in Attachment A.

3.0 VERTICAL HYDRAULIC CONDUCTIVITIES
Vertical hydraulic conductivities were measured for the alluvium on site at three locations.  For the Chinle 
formation, Mo enkopi f ormation, an d P aradox m ember of  t he H ermosa f ormation, v ertical c onductivities 
were not directly measured, but have been estimated from measured horizontal hydraulic conductivities.  
For hor izontally be dded s edimentary d eposits, t he h ydraulic c onductivity in t he hor izontal di rection i s 
usually greater t han t he hydraulic c onductivity in t he v ertical d irection, and t he f ormation is t herefore 
considered anisotropic (Freeze and Cherry 1979; Kruseman and d e Ridder 1994).  Alluvium, the Chinle 
and Moenkopi formations, and the Paradox member of the Hermosa formation present at the Piñon Ridge 
Project are therefore likely anisotropic, with higher hydraulic conductivities in the horizontal direction than 
in t he v ertical d irection.  Estimations of v ertical c onductivity in t he alluvium, C hinle and Moenkopi 
formations, and Paradox Member of the Hermosa formation are presented in the sections below. 

3.1 Alluvium
Groundwater was not encountered in alluvium at borings drilled on-site (Golder 2009b); therefore, aquifer 
testing of the alluvium was not conducted.  However, as part of the geotechnical testing program, vertical 
hydraulic c onductivities were es timated us ing a F lexible Wall P ermeameter ( Golder 2 008).  T hree 
undisturbed samples from boreholes GA-BH-08, GA-BH-42, and GA-BH-47 were tested, with soil types of 
silt, c layey s and, an d s ilty s and.  T he l ocations of  t hese bor eholes ar e presented i n Drawing 1 of the 
report Phase 2 G eotechnical F ield an d L aboratory Test P rogram (Golder 20 08).  V ertical h ydraulic 
conductivities ranged from 3.4 x 10-5 to 5.9 x 10-4 centimeters per second (cm/s.)  Table 3 presents the 
sample depth, soil type, and vertical hydraulic conductivity for each sample.  

3.2 Chinle and Moenkopi Formations
Aquifer pr operties were estimated f or t he C hinle/Moenkopi aquifer us ing aquifer t esting m ethods 
consisting of pumping tests and rising head/falling head tests. Because groundwater is generally present 
at the contact of these two formations, separate aquifer properties for each formation were not estimated.  
The h ydraulic c onductivities es timated f rom t he r esults of  t he aqui fer t esting r epresent hor izontal f low, 
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which is a reasonable assumption for a stratified aquifer such as the Chinle/Moenkopi aquifer.  Based on 
aquifer testing r esults, t he av erage h orizontal h ydraulic c onductivity f or t he C hinle/Moenkopi a quifer is 
estimated to be 3 x 10-3 cm/s (Golder 2009b).  

Vertical hydraulic conductivities for the Chinle and Moenkopi formations were estimated using a range of 
anisotropy ratios.  Domenico and Schwartz (1998) present representative horizontal and vertical hydraulic 
conductivities f or s andstone w ith a n an isotropy r atio of  2.   H owever, bot h t he C hinle an d Mo enkopi 
formations ar e i nterbedded w ith s hale ( Cater 19 54, 1955) , which i s l ikely t o result i n a m uch l ower 
vertically hydraulic conductivity (i.e., a higher anisotropy ratio).  For example, according to Kruseman and 
de Ridder (1994), anisotropy ratios can range from 2 to 10 in horizontally-stratified alluvial formations, but 
may be as high as 100, especially where clay layers are present.  Assuming a range of anisotropy ratios 
from 10 to 100, estimated vertical hydraulic conductivities for the Chinle and Moenkopi formations range 
from 3 x 10-4 to 3 x 10-5 cm/s.

3.3 Paradox Member of the Hermosa Formation
Vertical h ydraulic c onductivities f or t he P aradox m ember o f t he H ermosa formation hav e not  b een 
measured; how ever s alt d eposits of  t he P aradox m ember ar e known t o be a b arrier t o v ertical f low of  
groundwater (Weir 1983; Topper et al. 2003).  Horizontal hydraulic conductivities for the Paradox member 
were estimated from packer testing conducted as part of the Phase 2 geotechnical field program (Golder 
2008).  For the gypsum layers of the formation, the horizontal hydraulic conductivities from packer testing 
ranged from 2 x 10-7 to 1.9 x 10-5 cm/s.  For the claystone layers of the formation, the horizontal hydraulic 
conductivity f rom pac ker t esting was a pproximately 2. 4 x  1 0-5 cm/s.  H owever, the R ock Q uality 
Designation f or the t est i ntervals was ge nerally less t han 40 p ercent, indicating t hat t he c onductivities 
obtained are largely a function of the rock structure ( i.e., f ractures and joints), and not representative of 
the intact rock (Golder 2008).  B ecause the Paradox member is a known barrier to f low, fractures in the 
Paradox member are l ikely discontinuous, or  non-existent at greater depths.  Based on the packer test 
data and assuming an anisotropy ratio ranging f rom 2 to 100, vertical hydraulic conductivities for some 
areas of  t he P aradox m ember may r ange f rom 1. 2 x  10 -5 to 2.7 x  10 -9 cm/s.  H owever, due t o t he 
presence of  impermeable salt deposits, the vertical conductivity f or the entire thickness of  the Paradox 
member is likely to be closer to the lower end of the above range. 

4.0 GROSS-ALPHA IN GROUNDWATER SAMPLES
The gross-alpha ac tivities in the groundwater samples collected from on-site and of f-site wells between 
fourth quar ter 20 07 and f ourth q uarter 2009 r anged from 1. 4 t o 7 0 ρCi/L.  T he C DPHE water s upply 
standard and the U.S. Environmental Protection Agency (EPA) drinking water standard for gross alpha is 
15 ρCi/L; h owever, t hese standards s pecifically exclude alpha c ontributions f rom ur anium and r adon.  
Primary potential c ontributors t o t he gr oss-alpha l evels i n t he gr oundwater ar e ur anium, r adium-226 
(Ra-226), r adon-222 ( Rn-222) and thorium-230 ( Th-230).  T hese r adionuclides em it al pha particles as  
they decay.  Rn-222 was not included in the standard laboratory sample analyses, but data for the other 
three alpha emitters are available and can be used to estimate their approximate contributions to the total 
gross alpha activity level in the site’s groundwater.

The al pha c ontributions f rom R a-226, T h-230, a nd ur anium ar e c ompared i n T able 4 to t he m easured 
gross al pha levels.  T he activity l evels f or R a-226 are a vailable f rom eac h s ampling e vent, while t he 
Th-230 activity levels are available from the third quarter 2009 sampling event.  Uranium concentrations 
are a vailable f or eac h s ampling e vent a lso, but  ne eded t o be converted i nto activity l evels.  U ranium 
concentrations i n m illigrams per  l iter ( mg/L) w ere c onverted t o ρCi/L us ing a s pecific ac tivity of  
677 ρCi/mg for natural uranium (Energy Laboratories, Inc. 2007), and are presented in Table 4.  Table 4 
also shows what percent of the gross alpha activity can be attributed to uranium, Ra-226, and Th-230.  In 
many instances, the percentage shown for uranium is greater than 100 percent. This may be attributed to 
the i nherent l ack of  pr ecision in a nalyzing f or r adionuclides at  l ow ac tivity levels and possibly 
disequilibrium between the various forms of uranium (i.e., U-238, U-235, and U-234).

As shown in Table 4, uranium accounted for an av erage of at least 100 p ercent of the total gross-alpha 
activity i n 1 0 of  t he 11 wells, with well M W-6 bei ng t he ex ception.  R a-226 accounted f or l ess t han 
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5 percent of t he t otal gr oss-alpha ac tivity in 9 of  t he 11 w ells, t he ex ceptions bei ng wells MW-6 and 
MW-8B, in which i t accounted for 28 and 10 percent of  the total gross-alpha activity, respectively.  T h-
230 was not detected above the lower limit of detection in any of samples for which it was analyzed.

Uranium i s t he onl y s ignificant c ontributor t o gr oss-alpha l evels i n t he s amples of  C hinle/Moenkopi 
groundwater (MW-5 and MW -7; PW -1, PW -2 and PW-3; Davis Well, BLM W ell, Boren Well, and Stone 
Spring) which have average total gross alpha activity levels ranging f rom 15 ρCi/L a t the Davis Well to
51 ρCi/L at monitoring well MW-5. 

Ra-226 is a s ignificant c ontributor t o gr oss-alpha ac tivity in t he M oenkopi/Hermosa gr oundwater ( wells 
MW-6 and -8B).  G ross alpha in water samples from well MW-6 averaged 10 ρCi/L, while samples from 
well MW -8B averaged 20 ρCi/L.  T he relatively low gross alpha levels observed at well MW-6 is due t o 
the relatively low concentrations of  uranium found at this well ( less than 0 .003 mg/L).  T he absence of 
uranium is attributed to the strong reducing conditions found at well MW-6 (Golder 2009a), which causes 
uranium t o pr ecipitate o ut of  s olution.  O n a verage, 28 p ercent of  t he gr oss al pha at  well M W-6 i s 
attributable to Ra-226, while uranium and T h-230 account for only 4 and 3 p ercent (assuming value for 
Th-230 i s one ha lf t he l ower det ection limit), r espectively.  Rn-222 a nd the o ther al pha em itting decay 
products of  Ra-226 t ypically increase gross alpha levels b y 2  to 4 times above the Ra-226 level alone 
(Carlston 2010); accordingly, the gross alpha levels observed at well MW-6 are attributed primarily to Ra-
226, Rn-222, and the other alpha em itters in the Ra-226 decay chain.  Reducing conditions are not as  
pronounced at  w ell MW-8B, which h as s ubstantially hi gher ur anium c oncentrations ( average of  0. 04 
mg/L) compared to well MW-6.  The majority of the gross alpha observed at well MW-8B is attributable to 
uranium with the balance coming from Ra-226 and its decay chain.

In summary, the gross alpha levels observed in on-site and off-site wells are primarily attributable to the 
elevated uranium concentrations found in the groundwater.  Well MW-6, which has the lowest gross alpha 
levels (average of 10 ρCi/L) and low uranium concentrations, is the only exception as its gross alpha is 
primarily at tributable t o Ra-226 an d i ts dec ay c hain.  A CZ Labor atories I nc., which an alyzes the P iñon
Ridge groundwater samples, does not have the capability to analyze for gross alpha minus uranium and 
radon (i.e., per t he gross alpha regulatory standard).  H owever, Energy Laboratories I nc. does provide 
this c apability us ing E PA Method E 900.1.  T o bet ter c haracterize t he gross al pha i n t he groundwater, 
EFRC will arrange for a split water sample to be taken from each on-site and of f-site well during the next 
sampling event that will be shipped to Energy Laboratories for this analysis.  These data will be provided 
in a future groundwater monitoring addendum.

5.0 CLOSING
Golder A ssociates ap preciates t he op portunity to pr ovide c ontinued t echnical s upport t o E nergy F uels 
Resources Corporation for the Piñon Ridge Project.  If you have any questions or  comments about  the 
contents of this letter, please contact the undersigned at 303-980-0540.

Respectfully submitted,

GOLDER ASSOCIATES INC. 

Sarah Doyle Roman Popielak
Project Environmental Scientist Practice Leader/Hydrogeologist

Kimberly Finke Morrison, P.E., R.G.
Associate, Senior Project Manager
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Table 3 – Vertical Hydraulic Conductivity Test Results
Table 4 – Gross Alpha Accounting
Figure 1 – Water Level – Chinle/Moenkopi Aquifer
Figure 2 – Water Levels – Moenkopi/Hermosa Contact
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Well
Top of Casing 

Elevation
(ft amsl1)

Depth of Well2

(ft btoc3)
Date

Depth to Water
(ft btoc3)

Water Column 
Height 

(ft)

Groundwater 
Elevation
(ft amsl1)

MW-1 5423.76 32.49 10/16/07 dry dry dry
1/29/08 dry dry dry
4/29/08 dry dry dry
8/3/08 dry dry dry

11/12/08 dry dry dry
2/16/09 dry dry dry
4/28/09 dry dry dry
7/27/09 dry dry dry
11/25/09 dry dry dry

2/8/10 dry dry dry

MW-2 5432.65 27.42 10/16/07 25.12 77.53 5407.53
1/29/08 dry dry dry
4/29/08 26.55 76.10 5406.10
8/3/08 dry dry dry

11/12/08 dry dry dry
2/16/09 dry dry dry
4/28/09 dry dry dry
7/27/09 dry dry dry
11/25/09 dry dry dry

2/8/10 dry dry dry

MW-3 5452.29 102.65 10/16/07 99.25 3.40 5353.04
1/29/08 dry dry dry
4/29/08 dry dry dry
8/3/08 100.21 2.44 5352.08

11/12/08 100.65 2.00 5351.64
2/16/09 dry dry dry
4/28/09 dry dry dry
7/27/09 dry dry dry
11/27/09 dry dry dry

2/8/10 dry dry dry

MW-4 5475.55 67.67 10/16/07 dry dry dry
1/29/08 dry dry dry
4/29/08 dry dry dry
8/3/08 dry dry dry

11/12/08 dry dry dry
2/16/09 dry dry dry
4/28/09 dry dry dry
7/27/09 dry dry dry
11/25/09 dry dry dry

2/8/10 dry dry dry

TABLE 1
WATER LEVEL MEASUREMENTS
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Well
Top of Casing 

Elevation
(ft amsl1)

Depth of Well2

(ft btoc3)
Date

Depth to Water
(ft btoc3)

Water Column 
Height 

(ft)

Groundwater 
Elevation
(ft amsl1)

TABLE 1
WATER LEVEL MEASUREMENTS

MW-5 5572.89 302 10/16/07 292.72 9 5280.17
1/31/08 282.50 20 5290.39
4/29/08 281.94 20 5290.95
8/3/08 281.94 20 5290.95

11/12/08 281.66 20 5291.23
2/19/09 281.02 21 5291.87
4/30/09 280.73 21 5292.16
7/31/09 280.97 21 5291.92
11/25/09 282.32 20 5290.57

2/8/10 281.16 21 5291.73

MW-6 5554.47 487 10/16/07 407.45 80 5147.02
1/29/08 408.00 79 5146.47
4/22/08 407.59 80 5146.88
4/29/08 407.40 80 5147.07
8/4/08 406.94 80 5147.53

11/12/08 406.86 80 5147.61
2/16/09 407.78 80 5146.69
4/28/09 407.77 80 5146.70
7/27/09 407.67 80 5146.80
11/25/09 407.48 80 5146.99

2/8/10 407.62 80 5146.85

MW-7 5624.93 428 8/2/08 337.68 90 5287.25
11/12/08 335.71 92 5289.22
2/16/09 335.38 92 5289.55
4/28/09 335.87 92 5289.06
7/27/09 335.82 92 5289.11
11/25/09 338.64 89 5286.29

2/8/10 338.82 89 5286.11

MW-8B 5530.19 425 8/2/08 381.43 43 5148.76
11/12/08 381.52 43 5148.67
2/16/09 381.61 43 5148.58
4/28/09 381.46 43 5148.73
7/27/09 381.51 43 5148.68
11/25/09 381.42 43 5148.77

2/8/10 381.39 43 5148.80

MW-9 5527.72 424 8/2/08 406.22 18 5121.50
11/12/08 409.58 15 5118.14
2/16/09 413.23 11 5114.49
4/28/09 416.47 8 5111.25
7/27/09 416.99 7 5110.73
11/25/09 410.08 14 5117.64

2/8/10 405.97 18 5121.75
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Well
Top of Casing 

Elevation
(ft amsl1)

Depth of Well2

(ft btoc3)
Date

Depth to Water
(ft btoc3)

Water Column 
Height 

(ft)

Groundwater 
Elevation
(ft amsl1)

TABLE 1
WATER LEVEL MEASUREMENTS

PW-1 5570.66 382 8/2/08 280.70 101 5289.96
11/12/08 280.07 102 5290.59
2/16/09 280.13 102 5290.53
4/28/09 280.69 101 5289.97
7/27/09 280.21 102 5290.45
11/27/09 283.54 98 5287.12

2/8/10 284.04 98 5286.62

PW-2 5622.46 422 8/2/08 331.22 90 5291.24
11/12/08 332.35 89 5290.11
2/16/09 331.98 90 5290.48
4/28/09 332.43 89 5290.03
7/27/09 332.13 90 5290.33
11/25/09 333.91 88 5288.55

2/8/10 334.43 87 5288.03

PW-3 5557.88 382 8/2/08 256.65 125 5301.23
11/12/08 261.76 120 5296.12
2/16/09 263.13 119 5294.75
4/28/09 264.08 118 5293.80
7/27/09 263.93 118 5293.95
11/27/09 266.52 115 5291.36

2/8/10 266.94 115 5290.94
NOTES:
The depth-to-water reading for MW-5 in October 2007 is suspect.  
1) ft amsl: feet above mean sea level

3) ft btoc: feet below top of casing

2) For MW-1 through MW-4, well depths were measured with a weighted tape. For remaining wells, well depths are approximate 
and were estimated from well completion information and the measured height of the PVC casing above ground surface.
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April 2010  073-81694

1/31/2008 4/30/2008 8/7/2008 11/14/2008 2/19/2009 4/30/2009 7/31/2009 10/16/2007 1/29/2008 4/29/2008 8/7/2008 11/14/2008 2/18/2009 4/28/2009 7/28/2009
Field Parameters
Temperature oC 12.4 17.7 16.3 15.8 14.5 18.8 16.9 17.9 18.0 18.8 19.0 18.8 17.9 18.7 19.6
pH s.u. 10.25 7.54 7.50 7.87 7.96 7.82 7.84 7.69 5.27 7.01 6.86 6.95 7.07 6.85 7.08
Conductivity μS/cm 2,338 1,194 1,225 1,101 1,043 1,093 1,157 3,170 5,319 3,140 3,430 3,290 3,510 3,290 3,270
Dissolved Oxygen mg/L 6.02 2.06 5.93 5.76 6.82 12.18 7.35 2.62 1.47 0.02 0.06 0.14 0.11 0.24 0.11
ORP mV NR NR 203 150 86 72 106 NR -310 -373 -361 -331 -330 -355 -354

Alkalinity as CaCO3 mg/L 240 234 203 207 205 203 211 392 394 386 387 397 399 388 406
Carbonate as CaCO3 mg/L NA <2 5 <2 13 <2 <2 <1 <2 <2 <2 <2 <2 <2 <2Bicarbonate as 
CaCO3 mg/L 240 234 203 207 192 203 211 478 394 386 387 397 399 388 406
Chloride mg/L 21 22 33 24 24 21 21 142 170 160 170 160 170 160 170
Fluoride mg/L 0.4 0.5 0.6 0.6 0.5 0.7 0.5 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.3
Ammonia as N mg/L 0.08 0.23 0.06 0.10 <0.05 <0.05 <0.05 1.01 0.8 0.95 1.05 1.06 0.91 1.01 0.98
Nitrate/Nitrite as N mg/L 1.09 1.20 2.51 2.17 1.96 2.26 2.31 <0.1 <0.02 <0.02 0.06 <0.02 0.03 0.02 0.05
Silica mg/L 17.7 17.4 17.5 14.4 16.1 14.2 15.4 10.3 10.7 10.7 11.4 9.8 10.0 9.5 10.7
Sulfate mg/L 390 370 390 370 370 360 360 1330 1400 1070 1490 1460 1490 1460 1560
Sulfide as S mg/L 0.04 <0.02 <0.02 <0.02 <0.08 <3 <0.2 NA 13.4 10.3 11.9 11.5 12.4 13.2 11.6
TOC mg/L 12 8 NA NA NA NA NA <1 NA 12 NA NA NA NA NA
TDS mg/L 840 820 820 770 790 770 770 2400 2740 1140 2670 2750 2760 2800 2770
TSS mg/L 120 780 NA 78 350 337 237 13.3 <5 <5 NA 13 <5 <5 <5

Aluminum mg/L 0.23 <0.03 0.04 0.04 0.32 0.05 0.05 <0.1 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Arsenic mg/L 0.0015 0.0021 0.0025 0.0028 0.0027 0.0032 0.0017 <0.001 <0.001 0.0006 0.001 <0.01 0.002 <0.03 0.006
Barium mg/L 0.034 0.021 NA NA NA NA NA <0.1 NA 0.024 NA NA NA NA NA
Boron mg/L 0.59 0.53 0.47 0.46 0.45 0.42 0.41 2.20 2.30 2.27 2.5 2.36 2.39 2.36 2.35
Cadmium mg/L 0.0002 <0.0001 NA NA NA NA NA <0.005 NA 0.0001 NA NA NA NA NA
Calcium mg/L 69.8 76.6 69.1 69.5 70.2 72.0 69.5 109 123 121 133 132 137 131 131
Cesium mg/L <0.0002 <0.0002 NA NA NA NA NA <0.1 NA <0.0002 NA NA NA NA NA
Chromium mg/L <0.01 <0.01 NA NA NA NA NA <0.005 NA <0.01 NA NA NA NA NA
Copper mg/L < 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01
Iron mg/L 0.19 <0.02 <0.02 0.04 0.22 <0.02 0.06 1.46 <0.04 <0.04 <0.04 <0.04 0.12 <0.04 <0.02
Lead mg/L 0.0020 <0.0001 <0.0001 <0.0001 0.0006 <0.0001 0.0001 <0.001 <0.0004 <.0001 <0.0002 <0.002 <0.0002 <0.0002 <0.0002
Magnesium mg/L 54.5 61.2 60 57.4 58.7 59.3 58.4 261 284 288 309 295 304 299 312
Manganese mg/L 0.042 0.012 0.028 0.025 0.053 0.015 0.021 0.060 0.010 0.01 <0.01 0.020 <0.01 <0.01 0.015
Mercury mg/L <0.0002 <0.0002 NA NA NA NA NA <0.001 NA <0.0002 NA NA NA NA NA
Molybdenum mg/L 0.03 0.03 0.02 0.01 <0.01 0.02 <0.01 <0.1 <0.02 0.030 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel mg/L <0.01 <0.01 NA NA NA NA NA 0.05 NA <0.01 NA NA NA NA NA
Potassium mg/L 17.6 18.1 19.0 16.9 16.9 16.3 16.8 91.0 98.4 95.4 105 99.7 97.2 93.0 102
Selenium mg/L 0.0170 0.0358 0.0200 0.0231 0.0206 0.0231 0.0207 0.003 0.027 0.1660 0.0321 0.236 0.0478 0.0413 0.217
Sodium mg/L 136 127 109 95.0 89.9 88.2 88.8 172 205 190 219 208 206 190 200
Uranium mg/L 0.0760 0.0896 0.106 0.1100 0.1030 0.1070 0.0911 <0.0003 <0.0002 <0.0001 <0.003 <0.002 0.0003 <0.0002 <0.0002
Vanadium mg/L 0.007 0.006 0.012 0.009 0.013 0.008 0.007 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Zinc mg/L 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02 <0.01

Gross Alpha ρCi/L 50 65 49 49 41 44 56 11.1 17.0 12 9.7 <7.3 12 <6.8 11
Gross Beta ρCi/L 32 41 32 30 27 24 31 92.8 140.0 91 110 99 96 81 93
Radium 226 ρCi/L 0.53 0.33 0.42 <0.35 0.3 0.37 0.34 1.6 2.2 1.9 3.3 1.9 2.1 2 1.6
Radium 228 ρCi/L NA NA NA NA NA NA 1.9 NA NA NA NA NA NA NA 4.4
Lead 210 ρCi/L NA NA NA NA NA NA <4.1 NA NA NA NA NA NA NA 13
Thorium 230 ρCi/L NA NA NA NA NA NA <0.61 NA NA NA NA NA NA NA <0.59

Parameter Unit

TABLE 2A
GROUNDWATER ANALYTICAL RESULTS - WELL SAMPLES

General Chemistry

Dissolved Metals

Dissolved Radionuclides

MW-5 MW-6
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April 2010  073-81694

MW-9

6/7/2008 9/9/2008 11/13/2008 2/18/2009 4/29/2009 7/31/2009 7/21/2008 11/13/2008 2/18/2009 4/29/2009 7/29/2009 9/10/2008
Field Parameters
Temperature oC 18.7 15.8 15.6 14.6 15.7 19.9 18.4 15.3 14.6 16.0 17.4 17.6
pH s.u. 8.02 7.84 7.58 7.58 7.43 7.56 6.36 6.83 6.83 6.70 6.83 8.23
Conductivity μS/cm 1,064 1,276 1,253 1,338 1,289 1,290 3,060 3,000 2,810 2,940 3,020 993
Dissolved Oxygen mg/L 2.15 3.97 3.80 4.77 5.59 3.42 6.10 0.29 0.25 0.70 0.11 2.12
ORP mV 28.8 161 138 88 62 169 -122.8 -154 -199 -203 -189 154

Alkalinity as CaCO3 mg/L 154 198 218 223 222 228 426 436 389 449 474 243
Carbonate as CaCO3 mg/L <2 <2 <2 4 4 <2 <2 <2 <2 <2 <2 11Bicarbonate as 
CaCO3 mg/L 154 198 218 218 218 228 426 436 389 449 474 232
Chloride mg/L 25 28 30 32 31 30 48 37 40 42 41 19
Fluoride mg/L 0.7 0.6 0.6 0.5 0.5 0.5 0.7 0.6 0.5 0.6 0.5 1.0
Ammonia as N mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 0.12 <0.05 0.09 0.05 <0.5
Nitrate/Nitrite as N mg/L 0.61 0.85 0.72 0.77 0.75 0.69 0.04 <0.02 0.03 0.04 <0.02 10.2
Silica mg/L 15.8 19.7 17.5 19.3 17.4 18.3 11.7 17.3 18.5 20.2 16.9 11.8
Sulfate mg/L 460 460 460 480 470 460 1810 1370 1450 1680 1540 190
Sulfide as S mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 1.9 0.61 0.19 0.05 0.44 0.10
TOC mg/L 9 NA NA NA NA NA 29 NA NA NA NA 18
TDS mg/L 850 930 970 940 930 970 3040 2520 2560 2980 2850 610
TSS mg/L <5 5 9 <5 <5 <5 833 18 <5 <5 <5 168

Aluminum mg/L 0.05 <0.03 <0.03 <0.03 <0.03 <0.03 <0.06 <0.06 0.09 <0.03 <0.06 0.07
Arsenic mg/L 0.0073 0.0046 0.0059 0.0062 <0.03 0.0054 0.002 <0.01 0.003 0.007 0.007 0.0111
Barium mg/L 0.016 NA NA NA NA NA 0.038 NA NA NA NA 0.044
Boron mg/L 0.21 0.31 0.31 0.36 0.34 0.33 0.36 0.48 0.52 0.47 0.46 2.63
Cadmium mg/L <0.0001 NA NA NA NA NA <0.0002 NA NA NA NA <0.0001
Calcium mg/L 92.6 101.0 100 103 104 101 495 368 385 500 384 8.8
Cesium mg/L <0.0002 NA NA NA NA NA <0.0004 NA NA NA NA <0.0002
Chromium mg/L 0.03 NA NA NA NA NA <0.02 NA NA NA NA <0.01
Copper mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.01 0.02 <0.01
Iron mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.12 0.91 <0.04 1.48 1.43 0.03
Lead mg/L 0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.002 <0.0002 <0.0002 <0.0002 <0.0001
Magnesium mg/L 61.0 75.0 72.9 77.0 76.0 76.0 230 217 228 254 218 4.8
Manganese mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.33 1.43 0.81 0.937 1.15 0.019
Mercury mg/L <0.0002 NA NA NA NA NA <0.0002 NA NA NA NA <0.0002
Molybdenum mg/L 0.03 0.01 0.01 <0.01 0.02 <0.01 0.04 <0.02 <0.02 <0.01 <0.02 0.06
Nickel mg/L <0.01 NA NA NA NA NA <0.02 NA NA NA NA <0.01
Potassium mg/L 18.1 16.8 16.9 16.4 15.5 16.2 16.7 20.8 19.7 20.3 18.2 12.0
Selenium mg/L 0.0273 0.0279 0.0309 0.0280 0.0270 0.0236 0.079 0.010 0.0007 0.0002 0.0004 0.0017
Sodium mg/L 79.2 82.7 82.2 83.1 80.2 81.3 34.1 29.7 29.4 32.8 29.8 202
Uranium mg/L 0.0775 0.1030 0.1080 0.0986 0.0952 0.0970 0.0578 0.033 0.0861 0.0164 0.0143 0.0245
Vanadium mg/L 0.018 0.014 0.016 0.010 0.015 0.014 <0.01 <0.01 <0.01 <0.005 <0.01 0.025
Zinc mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.01 0.02 <0.01

Gross Alpha ρCi/L 36 56 42 45 51 70 42 23 7 11 15 26
Gross Beta ρCi/L 34 33 40 29 33 36 23.0 24.0 23 20 22 20
Radium 226 ρCi/L <0.35 <0.25 <0.4 <0.28 <0.17 0.17 12.0 0.54 0.49 0.89 0.33 <0.45
Radium 228 ρCi/L NA NA NA NA NA <1.5 NA NA NA NA 1.5 NA
Lead 210 ρCi/L NA NA NA NA NA <3 NA NA NA NA 5.4 NA
Thorium 230 ρCi/L NA NA NA NA NA <0.59 NA NA NA NA <0.59 NA

Parameter Unit

General Chemistry

Dissolved Metals

TABLE 2A
GROUNDWATER ANALYTICAL RESULTS

MW-7 MW-8B

Dissolved Radionuclides
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April 2010  073-81694

8/12/2008 8/13/2008 11/14/2008 2/24/2009 4/30/2009 7/30/2009 8/8/2008 8/11/2008 11/13/2008 2/24/2009 4/29/2009 7/31/2009
Field Parameters
Temperature oC 18.0 17.5 15.4 15.0 15.8 17.9 18.8 20.0 14.6 15.0 16.2 20.8
pH s.u. 7.50 7.02 7.53 7.52 7.43 7.72 7.52 7.49 7.31 7.40 7.39 7.37
Conductivity μS/cm 1,151 1,132 1,161 1,247 1,184 1,263 1,294 1,317 1,275 1,391 1,318 1,357
Dissolved Oxygen mg/L 7.35 7.20 0.81 0.09 3.29 0.49 6.13 5.47 1.52 0.22 0.50 0.69
ORP mV 31 142 -154 -144 -162 -151 100 90 -124 -210 -204 -183

Alkalinity as CaCO3 mg/L 225 228 225 217 224 234 249 241 246 214 222 215
Carbonate as CaCO3 mg/L <2 5 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2Bicarbonate as 
CaCO3 mg/L 225 223 225 217 224 234 249 241 246 214 222 215
Chloride mg/L 36 36 36 38 36 36 38 36 34 38 39 42
Fluoride mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.5 0.4 0.5 0.4 0.4
Ammonia as N mg/L <0.05 31.2 0.3 0.16 0.19 0.09 <0.05 <0.3 0.05 <0.5 <0.05 <0.05
Nitrate/Nitrite as N mg/L 1.80 1.47 0.36 0.37 0.42 0.51 0.66 0.66 0.29 0.03 0.15 <0.02
Silica mg/L 19.2 19.4 10.2 11.1 11.5 12.9 16.7 15.2 12.8 11.2 11.8 9.7
Sulfate mg/L 380 360 380 380 410 380 430 430 440 430 450 440
Sulfide as S mg/L <0.02 <0.02 <0.02 <0.2 <0.2 <0.2 <0.02 0.03 <0.02 0.11 <0.1 <0.2
TOC mg/L 10 9 NA NA NA NA 8 11 NA NA NA NA
TDS mg/L 810 810 820 810 820 830 940 930 920 910 940 940
TSS mg/L <5 <5 106 24 18 25 38 43 55 66 49 93

Aluminum mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic mg/L 0.0169 0.0177 0.0009 0.0007 0.0009 0.0007 0.0034 0.0024 0.0007 <0.0005 0.0010 <0.0005
Barium mg/L 0.013 0.027 NA NA NA NA 0.013 0.009 NA NA NA NA
Boron mg/L 0.30 0.30 0.29 0.29 0.31 0.29 0.47 0.48 0.47 0.47 0.51 0.48
Cadmium mg/L <0.0001 <0.0001 NA NA NA NA <0.0001 <0.0001 NA NA NA NA
Calcium mg/L 69.1 66.7 68.9 68.4 71.4 66.6 91.4 90.3 88.4 82.5 91.6 83.5
Cesium mg/L <0.0002 <0.0002 NA NA NA NA <0.0002 <0.0002 NA NA NA NA
Chromium mg/L <0.01 <0.01 NA NA NA NA <0.01 <0.01 NA NA NA NA
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
Iron mg/L 0.02 0.02 2.88 3.42 4.04 2.39 0.12 0.12 4.15 21.20 16.30 24.30
Lead mg/L 0.0002 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0020 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Magnesium mg/L 85.8 88.0 84.3 83.6 84.5 90.0 65.6 69.9 71.1 65.6 71.8 66.2
Manganese mg/L <0.005 <0.005 0.179 0.182 0.169 0.154 0.009 0.012 0.101 0.227 0.198 0.284
Mercury mg/L <0.0002 <0.0002 NA NA NA NA <0.0002 <0.0002 NA NA NA NA
Molybdenum mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.01 <0.01 <0.01 0.02 <0.01
Nickel mg/L <0.01 0.01 NA NA NA NA <0.01 <0.01 NA NA NA NA
Potassium mg/L 9.80 10.0 10.7 10.7 10.1 10.0 17.4 18.3 18.1 17.1 18.0 17.0
Selenium mg/L 0.0181 0.0168 0.0089 0.0078 0.0081 0.0079 0.0167 0.0171 0.0126 0.0024 0.0053 0.0008
Sodium mg/L 72.3 72.4 73.9 74.7 73.4 69.9 102 102 102 102 102 102
Uranium mg/L 0.1070 0.0963 0.0250 0.0198 0.0253 0.0295 0.0605 0.0638 0.0452 0.0078 0.0204 0.0033
Vanadium mg/L 0.035 0.041 <0.005 <0.005 <0.005 <0.005 0.010 0.007 <0.005 <0.005 <0.005 <0.005
Zinc mg/L <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.06 0.02 <0.01 <0.01 <0.1 <0.01

Gross Alpha ρCi/L 46 40 7.8 11 11 16 31 27 18 <3 21 2.4
Gross Beta ρCi/L 26 23 15 11 13 16 29 25 21 18 21 8
Radium 226 ρCi/L <0.23 <0.25 <0.27 0.04 <0.25 0.11 <0.27 <0.16 <0.3 <0.19 <0.25 0.1
Radium 228 ρCi/L NA NA NA NA NA <1.5 NA NA NA NA NA <1.5
Lead 210 ρCi/L NA NA NA NA NA <5 NA NA NA NA NA <4.2
Thorium 230 ρCi/L NA NA NA NA NA <0.58 NA NA NA NA NA <0.72

Parameter

GROUNDWATER ANALYTICAL RESULTS
TABLE 2A

Unit

Dissolved Radionuclides

General Chemistry

Dissolved Metals

PW-2PW-1
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April 2010  073-81694

8/6/2008 8/7/2008 11/13/2008 2/26/2009 4/30/2009 7/31/2009
Field Parameters
Temperature oC 15.7 16.0 13.7 14.7 15.1 18.1 None None None
pH s.u. 7.59 7.56 7.58 7.66 7.42 7.83 6.5-8.5 6.5-8.5 6.5-8.5
Conductivity μS/cm 1,256 1,245 1,218 1,306 1,240 1,299 None None None
Dissolved Oxygen mg/L 7.68 7.70 7.18 7.39 10.33 4.78 None None None
ORP mV 61 105 95 34 -20 -55 None None None

Alkalinity as CaCO3 mg/L 243 241 252 242 252 262 None None None
Carbonate as CaCO3 mg/L 3 <2 <2 <2 <2 <2 None None NoneBicarbonate as 
CaCO3 mg/L 240 241 252 242 252 262 None None None
Chloride mg/L 35 35 35 37 36 35 250 None 250(1)

Fluoride mg/L 0.5 0.4 0.5 0.5 0.5 0.4 4.0 2 4.0(2.0(1))
Ammonia as N mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 None None None
Nitrate/Nitrite as N mg/L 0.98 1.04 1.14 0.77 0.68 0.67 10.0 100 10
Silica mg/L 18.7 18.9 15.2 15.6 15.3 15.6 None None None
Sulfate mg/L 380 380 380 390 390 380 250 None 250(1)(500(2))
Sulfide as S mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 None None None
TOC mg/L 7 7 NA NA NA NA None None None
TDS mg/L 830 840 860 850 860 870 None None 500(1)

TSS mg/L <5 <5 10 <5 <5 14 None None None

Aluminum mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 None 5 0.05(1)

Arsenic mg/L 0.0135 0.0138 0.0118 0.0120 0.0118 0.0078 0.01 0.1 0.01
Barium mg/L 0.032 0.032 NA NA NA NA 2.0 None 2
Boron mg/L 0.39 0.37 0.42 0.43 0.43 0.41 None 0.75 None
Cadmium mg/L 0.0001 <0.0001 NA NA NA NA 0.005 0.01 0.005
Calcium mg/L 67.0 66.9 72.7 73.7 76.3 74.0 None None None
Cesium mg/L <0.0002 <0.0002 NA NA NA NA None None None
Chromium mg/L <0.01 <0.01 NA NA NA NA 0.1 0.1 0.1 (total)
Copper mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1 0.2 1.3 (1.0(1))
Iron mg/L 0.02 0.02 0.06 <0.02 0.04 0.25 0.3 5 0.3(1)

Lead mg/L 0.0002 <0.0001 <0.0001 <0.0001 0.0010 <0.0001 0.05 0.1 0.015
Magnesium mg/L 80.6 82.4 70.0 71.7 72.7 72.2 None None None
Manganese mg/L <0.005 <0.005 0.008 <0.005 <0.005 0.021 0.05 0.2 0.05(1)

Mercury mg/L <0.0002 <0.0002 NA NA NA NA 0.002 0.01 0.002
Molybdenum mg/L <0.01 <0.01 0.01 <0.01 0.02 <0.01 0.035 None None
Nickel mg/L <0.01 <0.01 NA NA NA NA 0.1 0.2 None
Potassium mg/L 12.7 12.3 14.3 14.3 14.3 14.6 None None None
Selenium mg/L 0.0208 0.0203 0.0215 0.0209 0.0196 0.0176 0.05 0.02 0.05
Sodium mg/L 100 98.9 102 101 101 102 None None 20(2)

Uranium mg/L 0.0826 0.0837 0.0797 0.0731 0.0771 0.0665 0.03 None 0.030(1)

Vanadium mg/L 0.014 0.021 0.020 0.024 0.019 0.014 None 0.1 None
Zinc mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5 2 5(1)

Gross Alpha ρCi/L 40 35 32 33 23 25 15- None 15(3)

Gross Beta ρCi/L 27 26 29 19 20 27 4 mrem/yr None 4 mrem/yr
Radium 226 ρCi/L 0.26 <0.20 <0.35 0.23 0.48 0.25
Radium 228 ρCi/L NA NA NA NA NA <1.5
Lead 210 ρCi/L NA NA NA NA NA <4.6 None None None
Thorium 230 ρCi/L NA NA NA NA NA <0.54 60 (Total+Th-232) None None

CDPHE 
Agricultural 
Standards

EPA Drinking 
Water Standards

GROUNDWATER ANALYTICAL RESULTS
TABLE 2A

Parameter Unit
CDPHE Domestic 

Water Supply 
Standards

General Chemistry

5 (total) 5 (total) 5 (total)

PW-3

Dissolved Metals

Dissolved Radionuclides
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April 2010  073-81694

DUP-1              
(MW-6)

DUP1-72108    
(MW-8B)

DUP091008  
(MW-9)

DUP-111408       
(PW-1)

MW-7 DUP 
(MW-7)

MW-5 DUP 
(MW-5)

DUP022409 
(PW-2)

DUP1-0409 
(MW-6)

DUP2-0409 
(PW-3)

DUPLICATE 
(MW-8B)

DUPLICATE 
(PW-1)

Equipment 
Rinsate - 

Sample Pump

Equipment 
Rinsate - Sample 

Pump
4/29/2008 7/21/2008 9/10/2008 11/14/2008 2/18/2009 2/19/2009 2/24/2009 4/28/2009 4/30/2009 7/29/2009 7/30/2009 10/16/2007 7/22/2008

Field Parameters
Temperature oC 18.8 18.4 17.6 15.4 14.6 14.5 15.1 18.7 15.1 17.4 17.9 NA NA
pH s.u. 7.01 6.36 8.23 7.53 7.52 7.96 7.41 6.85 7.47 6.83 7.72 NA NA
Conductivity μS/cm 3,140 3,060 993 1,161 1,338 1,043 1,391 3,290 1,243 3,020 1,263 NA NA
Dissolved Oxygen mg/L 0.02 6.10 2.12 0.81 4.78 6.82 0.24 0.24 10.33 0.11 0.49 NA NA
ORP mV -373 -122.8 154 -154 88 86 -209 -355 -20 -189 -151 NA NA

Alkalinity as CaCO3 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbonate as CaCO3 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Bicarbonate as CaCO3 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloride mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoride mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Ammonia as N mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrate/Nitrite as N mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Silica mg/L 11.5 11.6 12.0 10.4 19.2 18.6 11.3 9.9 15.2 12.4 19.0 NA 0.5
Sulfate mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
Sulfide as S mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
TOC mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
TDS mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA
TSS mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA

Aluminum mg/L <0.03 <0.03 0.08 <0.03 0.03 0.95 <0.03 <0.03 <0.03 <0.03 <0.03 NA <0.03
Arsenic mg/L <0.0005 0.002 0.0110 0.0008 0.0062 0.0028 <0.0005 <0.03 0.0124 0.0005 0.0067 NA <0.0005
Barium mg/L 0.025 0.040 0.046 0.006 0.013 0.065 0.006 0.021 0.009 0.008 0.024 NA <0.03
Boron mg/L 2.39 0.37 2.65 0.30 0.36 0.44 0.47 2.48 0.43 0.32 0.50 NA <0.01
Cadmium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 NA <0.0001
Calcium mg/L 129 515 8.9 68.3 103.0 70.3 83.3 139 75.8 69.1 403 NA 0.7
Cesium mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 NA <0.0002
Chromium mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01
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 NA <0.01
Iron mg/L <0.02 0.13 0.03 2.09 <0.02 0.80 21.40 <0.02 0.03 2.80 1.49 NA 0.03
Lead mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0020 <0.0002 <0.0001 0.0014 <0.0001 <0.0001 NA <0.0005
Magnesium mg/L 314 237 4.8 83.5 76.7 58.4 65.9 327 72.6 81.2 227.0 NA <0.2
Manganese mg/L 0.012 0.34 0.042 0.160 <0.005 0.172 0.227 <0.005 <0.005 0.150 1.040 NA <0.005
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 NA <0.0002
Molybdenum mg/L 0.02 0.01 0.06 <0.01 <0.01 <0.01 <0.01 0.01 0.02 <0.01 0.01 NA <0.01
Nickel mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 NA <0.01
Potassium mg/L 107 17.0 12.2 10.4 16.5 16.8 17.1 98.9 15.3 10.7 19.2 NA <0.03
Selenium mg/L 0.1440 0.081 0.0018 0.0097 0.0256 0.0207 0.0025 0.0288 0.0195 0.0078 0.0006 NA <0.001
Sodium mg/L 209 34.7 202 73.2 83.5 89.5 103 196 100 73.7 28.8 NA <0.3
Uranium mg/L <0.0001 0.0589 0.0249 0.0286 0.0987 0.1020 0.0078 <0.0001 0.0759 0.0305 0.0158 NA <0.0001
Vanadium mg/L <0.005 <0.005 0.027 <0.005 <0.005 0.015 <0.005 <0.005 0.020 <.005 <0.005 NA <0.005
Zinc mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 NA <0.01

Gross Alpha ρCi/L NA 54 20 7.2 40 42 5.4 <8.6 30 12 16 1 NA
Gross Beta ρCi/L NA 8.5 31 11 31 36 15 110 26 15 26 <2.0 NA
Radium 226 ρCi/L NA 7.8 0.18 -0.07 6.3 0.25 <0.22 1.7 0.35 0.09 0.55 <0.2 NA
Radium 228 ρCi/L NA NA NA NA NA NA NA NA NA 2 <1.5 NA NA
Lead 210 ρCi/L NA NA NA NA NA NA NA NA NA <4.7 <3.8 NA NA
Thorium 230 ρCi/L NA NA NA NA NA NA NA NA NA <0.53 <0.58 NA NA

General Chemistry

Dissolved Metals

Dissolved Radionuclides

TABLE 2B 
GROUNDWATER ANALYTICAL RESULTS - QA/QC SAMPLES

Parameter Unit
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April 2010  073-81694

Davis Well BLM Well Boren Well
7/29/2009 7/30/2009 7/31/2009 8/2/2009 10/21/2009

Field Parameters
Temperature oC 18.8 18.4 20.1 21.1 18.7
pH s.u. 7.72 7.42 7.50 7.59 7.44
Conductivity μS/cm 885 1444 1441 1093 1082
Dissolved Oxygen mg/L 0.72 2.54 4.82 4.52 3.92
ORP mV 76 -68 152 146 136

Alkalinity as CaCO3 mg/L 264 235 422 271 274
Carbonate as CaCO3 mg/L 5 <2 <2 <2 nd
Bicarbonate as CaCO3 mg/L 258 235 422 271 274
Chloride mg/L 16 21 87 59 62
Fluoride mg/L 0.5 0.5 0.4 0.4 0.4
Ammonia as N mg/L <0.05 <0.05 <0.05 <0.05 <0.05
Nitrate/Nitrite as N mg/L 18.2 17.2 7.58 1.71 2.22
Silica mg/L 12.0 15.4 16.1 14.3 15.2
Sulfate mg/L 90 440 220 200 210
Sulfide as S mg/L <0.02 <0.02 <0.02 <0.02 0.05
TOC mg/L 4 3 6 4 17
TDS mg/L 530 1020 910 630 640
TSS mg/L <5 <5 <5 <5 <5

Aluminum mg/L <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic mg/L 0.0056 0.0029 0.0112 0.0089 0.0083
Barium mg/L 0.032 0.017 0.059 0.028 0.027
Boron mg/L 0.83 0.22 0.39 0.37 0.33
Cadmium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Calcium mg/L 40.0 112 64.1 52.8 51.4
Cesium mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Chromium mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Copper mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Iron mg/L <0.02 <0.02 <0.02 <0.02 0.04
Lead mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001
Magnesium mg/L 45.2 91.1 112 58.5 56.3
Manganese mg/L <0.005 <0.005 <0.005 <0.005 <0.005
Mercury mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Molybdenum mg/L 0.03 <0.01 <0.01 0.02 0.02
Nickel mg/L <0.01 <0.01 <0.01 <0.01 <0.01
Potassium mg/L 26.2 13.8 18.0 16.1 15.7
Selenium mg/L 0.0474 0.0561 0.0181 0.0218 0.0223
Sodium mg/L 58.4 66.9 72.4 79.7 15.2
Uranium mg/L 0.0352 0.0389 0.0416 0.0510 0.0527
Vanadium mg/L 0.007 0.010 0.020 0.018 <0.005
Zinc mg/L <0.01 <0.01 <0.01 <0.01 <0.01

Gross Alpha ρCi/L 15 16 16 17 18
Gross Beta ρCi/L 30 21 25 25 26
Radium 226 ρCi/L 0.33 0.47 0.13 0.07 0.2
Radium 228 ρCi/L 1.6 <1.5 2 <1.4 1.6
Lead 210 ρCi/L <4.8 <4.3 <4.9 <3.5 <4
Thorium 230 ρCi/L <0.64 <0.64 <0.55 <0.59 <0.78

General Chemistry

Dissolved Metals

Dissolved Radionuclides

TABLE 2C
GROUNDWATER ANALYTICAL RESULTS - OFFSITE SAMPLES

Parameter Unit Stone Spring
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April 2010  073-81694

oC  degrees Celsius
s.u. standard units
μS/cm microsiemens per centimeter
mg/L  milligrams per liter
mV millivolt
ρCi/L picoCuries per liter
NA Not Analyzed, see note below

(1) Secondary Drinking Water standards
(2) US EPA Drinking Water Advisory Level 
(3) Gross alpha standards exclude uranium and radon, the analytical results include uranium and radon

References:

CDPHE Domestic Water Supply and Agricultural Standards are published in CDPHE Water Quality Control 
Commission 5 CCR 1002-41, Regulation no. 41, The Basic Standards for Ground Water, as amended Janaury 14, 
2008

U.S. EPA Standards are published in 2006 Edition of the Drinking Water Standards and Health Advisories, EPA 
822-R-06-013, as updated August 2006

NOTES FOR TABLES 2A, 2B, AND 2C

Abbreviations:

Notes:

The initial sample from each well was analyzed for an extended list of parameters per the Groundwater Sampling 
Work Plan, rev 2, date May 21, 2008.

I:\07\81694\0100\GW Addendum_Dft-07Apr10\GW Addendum Tables and Figures.xlsxNotes
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TABLE 3 
VERTICAL HYDRAULIC CONDUCTIVITY TEST RESULTS 

Sample Depth (feet) Soil Type 
(USCS*) 

Vertical Hydraulic 
Conductivity (cm/s) 

GA-BH-08 44.5-44.75 Silt (ML) 3.4 x 10-5 

GA-BH-42 10-11 
Clayey sand 

(SC) 4.5 x 10-4 
GA-BH-47 2-3.5 Silty sand (SM) 5.9 x 10-4 

*USCS = Unified Soil Classification System 
 



April 2010  073-81694

Total Gross 
Alpha Uranium Gross Alpha 

from U
Gross Alpha 
from Ra-226

Gross Alpha 
from Th-230

Gross Alpha 
Not Accounted 

For

Gross Alpha 
Accounted for 

as U

Gross Alpha 
Accounted for 

as Ra-226

Gross Alpha 
Accounted for 

as Th-230
(ρCi/L) (mg/L) (ρCi/L) (ρCi/L) (ρCi/L) (ρCi/L) (percent) (percent) (percent)

50 0.0760 51 0.53 NA -2 103% 1% NA
65 0.0896 61 0.33 NA 4 93% 1% NA
49 0.1060 72 0.42 NA -23 146% 1% NA
49 0.1100 74 0.175 NA -26 152% 0% NA
41 0.1030 70 0.30 NA -29 170% 1% NA
44 0.1070 72 0.37 NA -29 165% 1% NA
56 0.0911 62 0.34 0.305 -6 110% 1% 1%

MW-5 Average 51 0.0975 66 0.35 0.305 -16 134% 1% 1%

11 0.00015 0.1 1.60 NA 9 1% 14% NA
17 0.0001 0.1 2.20 NA 15 0% 13% NA
12 0.00005 0.03 1.90 NA 10 0% 16% NA
9.7 0.0015 1.0 3.30 NA 5 10% 34% NA
3.7 0.0010 0.7 1.90 NA 1 18% 51% NA
12 0.0003 0.2 2.10 NA 10 1% 18% NA
3.3 0.0001 0.1 2.00 NA 1 2% 61% NA
11 0.0001 0.1 1.60 0.295 9 1% 15% 3%

MW-6 Average 10 0.0004 0.3 2.08 0.295 8 4% 28% 3%

36 0.0775 52 0.175 NA -17 146% 0% NA
56 0.1030 70 0.125 NA -14 125% 0% NA
42 0.1080 73 0.20 NA -31 174% 0% NA
45 0.0986 67 0.14 NA -22 148% 0% NA
51 0.0952 64 0.085 NA -14 126% 0% NA
70 0.0970 66 0.17 0.295 4 94% 0% 0%

MW-7 Average 50 0.0966 65 0.15 0.295 -16 135% 0% 0%

42 0.0578 39 12.00 NA -9 93% 29% NA
23 0.0330 22 0.54 NA 0 97% 2% NA
7 0.0861 58 0.49 NA -52 833% 7% NA

11 0.0164 11 0.89 NA -1 101% 8% NA
15 0.0143 10 0.33 0.295 5 65% 2% 2%

MW-8B Average 20 0.0415 28 2.85 0.295 -11 238% 10% 2%

46 0.1070 72 0.115 NA -27 157% 0% NA
40 0.0963 65 0.125 NA -25 163% 0% NA
7.8 0.0250 17 0.135 NA -9 217% 2% NA
11 0.0198 13 0.04 NA -2 122% 0% NA
11 0.0253 17 0.125 NA -6 156% 1% NA
16 0.0295 20 0.11 0.29 -4 125% 1% 2%

PW-1 Average 23 0.0468 32 0.13 0.29 -9 143% 1% 2%

31 0.0605 41 0.135 NA -10 132% 0% NA
27 0.0638 43 0.08 NA -16 160% 0% NA
18 0.0452 31 0.15 NA -13 170% 1% NA
1.4 0.0078 5 0.095 NA -4 377% 7% NA
21 0.0204 14 0.125 NA 7 66% 1% NA
2.4 0.0033 2 0.10 0.36 0 93% 4% 15%

PW-2 Average 17 0.0335 23 0.11 0.36 -6 166% 2% 15%

40 0.0826 56 0.26 NA -16 140% 1% NA
35 0.0837 57 0.10 NA -22 162% 0% NA
32 0.0797 54 0.175 NA -22 169% 1% NA
33 0.0731 49 0.23 NA -17 150% 1% NA
23 0.0771 52 0.48 NA -30 227% 2% NA
25 0.0665 45 0.25 0.27 -21 180% 1% 1%

PW-3 Average 31 0.0771 52 0.25 0.27 -21 171% 1% 1%

Davis Well 15 0.0352 24 0.33 0.32 -9 159% 2% 2%

BLM Well 16 0.0389 26 0.47 0.32 -11 165% 3% 2%

Boren Well 16 0.0416 28 0.13 0.275 -13 176% 1% 2%

17 0.0510 35 0.07 0.295 -18 203% 0% 2%

18 0.0527 36 0.20 0.39 -18 198% 1% 2%

Stone Spring 
Average 18 0.0519 35 0.14 0.34 -18 201% 1% 2%

Results less than the lower detection limit are expressed in italics  as values of one half of the lower detection limit

PW-3

Stone Spring

Well ID

TABLE 4
GROSS ALPHA ACCOUNTING

MW-5

MW-6

MW-7

MW-8B

PW-1

PW-2
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DENVER, COLORADO USA   
Date Job No.

File name

Water Levels - Chinle/Moenkopi Aquifer

          Energy Fuels Resources Corporation
Piñon Ridge Project

Apr-10 073-81694

Figure 1GW Addendum Tables and Figure.xlsx
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DENVER, COLORADO USA   
Date Job No.

File name

Water Levels - Moenkopi/Hermosa Contact

          Energy Fuels Resources Corporation
Piñon Ridge Project

Apr-10 073-81694
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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.

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

REPIN03.11.00.01

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

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.

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

REPIN03.11.00.01

Radiochemistry      
Reference
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