
WIDTE MESA URANIUM MILL 

LICENSE RENEWAL APPLICATION 

STATE OF UTAH RADIOACTIVE MATERIALS LICENSE No. UT1900479 

February 28, 2007 

Prepared By: 
Denison Mines (USA) Corp. 
1050 17111 Street, Suite 950 

Denver, CO 80265 

Volume 5 of 5 
(Environmental Report) 

(Appendices A-C) 



DENISONMINES 

VIA FEDERAL EXPRESS 

December 29, 2006 

Dane L. Finerfrock, Executive Secretary 
Utah Radiation Control Board 
Utah Department of Environmental Quality 
168 North 1950 West 
P.O. Box 144810 
Salt Lake City, UT 84114-4810 

Dear Mr. Finerfrock: 

Re: State of Utah Ground Water Discharge Permit No. UW370004 White 
Mesa Uranium Mill- Background Groundwater Quality Report 

Pursuant to Part I.H.3 of State of Utah Ground Water Discharge Permit No. UW370004 and the 
"Consent Agreement" (Docket Number UGW06-03) at Paragraph 7.A, please fmd enclosed two 
copies of the report, Background Groundwater Quality Report: Existing Wells for Denison 
Mines (USA) Corp.'s White Mesa Mill Site, San Juan County, Utah. 

If you should have any questions regarding the report, please contact either Mr. David 
Frydenlund or me. 

Yours very truly, 

~~~RP. 
Steven D. Landau 
Manager-Environmental Affairs 

Cc. Ro~ Hochstein 
Harold Roberts 
David Frydenlund 

Tel : 303 628-7798 
Fax: 303 389-4125 

1050 17th Street, Suite 950 
Denver, CO, USA 80265 

www.denisonmines.com 



\ 

SITE HYDROGEOLOGY AND 
ESTIMATION OF GROUNDWATER TRAVEL TIMES 

IN THE PERCHED ZONE 
WHITE MESA URANIUM MILL SITE 

NEAR BLANDING, UTAH 

Prepared for: 

DENISON MINES (USA) CORP 
Independence Plaza. Suite 950 

1050 l71
h Street 

Denver. Colorado 80265 
(303) 628-7798 

:Prepared by: 

HYDRO GEO CHEM INC. 
51 W. Wetmore, Suite 101 

Tucson, Puizona 85705-1678 
(520)293-1500 

February 26, 2007 

HYDRO GEO CHEM, INC. 
Environmental Science & Technology 



: .. .' 

TABLE OF CONTENTS 

1. INTRODUCTION .................................................................................................. 1 

2. SITE HYDROGEOLOGY ...................................................................................... 2 
2.1 Geologic Setting .......................................................................................... 2 
2.2 Hydrogeologic Setting ................................................................................ 3 
2.3 Perched Zone Hyc1rogeology ...................................................................... 4 

2.3.1 Lithologic and Hydraulic Properties ............................................... 5 
2.3.2 Perched Groundwater Flow ............................................................ 9 

3. PERCHED ZONE HYDROGEOLOGY BENEATH AND DOWNGRADIENT 
OF THE TAILINGS CELLS ................................................................................ 11 
3.1 Saturated Thickness ............................................... , .................................. 11 
3.2 Perched Water Flow .................................................................................. 12 
3.3 Permeability .............................................................................................. 13 

4. EVALUATION OF POTENTIAL FLOW PATHS AND TRAVEL TIMES FOR 
HYPOTHETICAL SEEPAGE ORIGINATING FROM CELL #3 ...................... 15 
4.1 Estimated Travel Time From the Base of Cell #3 to the Perched Zone ... 15 
4.2 Estimated Travel Time From Tailings Cell #3 to Ruin Spring ................. 16 
4.3 Estimated Total Travel Time from the Base of Tailings Cell #3 to Ruin 

Spring ........................................................................................................ 17 

5. REFERENCES ..................................................................................................... 19 

6. LIMITATIONS STATEMENT ............................................................................ 20 

TABLES 

1 Peel Hydraulic Test Results 
2 Results of July 2002 and June 2005 Hydraulic Tests 

1 
2 
3 
4 
5 
6 

7 
8 

FIGURES 

Approximate Elevation of Top of Brushy Basin 
Perched Water Levels, August 1990 
Perched Water Levels, August 1994 
Perched Water Levels, September 2002 
Kriged Perched Water Levels, 4th Quarter, 2006 
Portion of USGS Black Mesa 7.5' Sheet Showing Approximate Location of 
Tailing Cells in Relation to Nearby Canyons and Ruin Spring 
Depth to Perched Water, 4th Quarter 2006 
Perched Zone Saturated Thickness, 4th Quarter 2006 

Site Hydrogeology & Est. GW Travel Times 
H:\ 718000\hydrpt07\hydr0207 .doc 
February 26, 2007 1 



1. INTRODUCTION 

This report provides a brief description of the hydrogeology of the White Mesa 

Uranium Mill Site, located south of Blanding, Utah, and focuses on the occurrence and 

flow of groundwater within the relatively shallow perched groundwater zone at the site. 

Based on available existing hydrogeologic information from the site, estimates of 

hydraulic gradients arid intergranular rates of groundwater movement (interstitial 

velocities) are provided. These estimates are then used to calculate average travel times 

for a hypothetical conservative solute (assuming no dispersion) from tailings cell ·#3 at 

the site to a downgradient discharge point. 
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2. SITE HYDROGEOLOGY 

Titan, 1994 provides a detailed description of site hydrogeology based on 

information available at that time. A brief summary of site hydrogeology that is based 

primarily on Titan, 1994, but includes the results of more recent site investigations, is 

provided below. 

2.1 Geologic Setting 

The White Mesa Uranium Mill site (the "Mill" or the "site") is located within the 

Blanding Basin of the Colorado Plateau physiographic province. Typical of large 

·portions of the Colorado Plateau province, the rocks underlying the site are relatively 

undeformed. The average elevation of the site is approximately 5,600 feet (ft) above 

mean sea level (amsl). 

The site is underlain by unconsolidated alluvium and indurated sedimentary rocks 

consisting primarily of sandstone and shale. The indurated rocks are relatively flat lying 

with dips generally less than 3°. The alluvial materials consist mostly of aeolian silts and 

fine-grained aeolian sands with a thickness varying from a few feet to as much as 25 to 

30 ft across the site. The alluvium is underlain by the Dakota Sandstone and Burro 

Canyon Formation, which are sandstones having a total thickness ranging from 

approximately 100 to 140 ft. Beneath the Burro Canyon Formation lies the Morrison 

Formation, consisting, in descending order, of the Brushy Basin Member, the Westwater 
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Canyon Member, the Recapture Member, and the Salt Wash Member. The Brushy Basin 

and Recapture Members of the Morrison Formation, classified as shales, are very 

fine-grained and have a very low permeability. The Brushy Basin Member is primarily 

composed of bentonitic mudstones, siltstones, and claystones. The Westwater Canyon 

and Salt Wash Members also have a low average vertical permeability due to the 

presence of interbedded shales. 

Beneath the Morrison Formation lie the Summerville Formation, an argillaceous 

sandstone with interbedded shales, and the Entrada Sandstone. Beneath the Entrada lies 

the Navajo Sandstone. The Navajo and Entrada Sandstones constitute the primary 

aquifer in the area of the site. The Entrada and Navajo Sandstones are separated from the 

Burro Canyon Formation by approximately 1,000 to 1,100 feet of materials having a low 

average vertical permeability. Groundwater within this system is under artesian pressure 

in the vicinity of the site, is of generally good quality, and is used as a secondary source 

of water at the site. 

2.2 Hydrogeologic Setting 

The site is located within a region that has a dry to arid continental climate, with 

average annual precipitation of less than 11.8 inches, and average annual 

evapotranspiration of approximately 61.5 inches. Recharge to aquifers occurs primarily 

along the mountain fronts (for example, the Henry, Abajo, and La Sal Mountains), and 

along the flanks of folds such as Comb Ridge Monocline. 
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Although the water quality and productivity of the Navajo/Entrada aquifer are 

generally good, the depth of the aquifer (approximately 1,200 feet below land 

surface [ft bls]) makes access difficult. The Navajo/Entrada aquifer is capable of yielding 

significant quantities of water to wells (hundreds of gallons per minute [gpm]). Water in 

wells completed across these units at the site rises approximately 800 feet above the base 

of the overlying Summerville Formation. 

Perched groundwater in the Dakota Sandstone and Burro Canyon Formation is 

used on a limited basis to the north (upgradient) of the site because it is more easily 

accessible. Water quality of the Dakota Sandstone and Burro Canyon Formation is 

generally poor due to high total dissolved solids (TDS) and is used primarily for stock 

watering and irrigation. The saturated thickness of the perched water zone generally 

increases to the north of the site, increasing the yield of the perched zone to wells 

installed north of the site. 

2.3 Perched Zone Hydrogeology 

Perched groundwater beneath the site occurs primarily within the Burro Canyon 

Formation. Perched groundwater at the site has a generally low quality due to high total 

dissolved solids (TDS) in the range of approximately 1,200 to 5,000 milligrams per 

liter (mg/L), and is used primarily for stock watering and irrigation in the areas 

upgradient (north) of the site. Perched water is supported within the Burro Canyon 

Formation by the underlying, fine-grained Brushy Basin Member. Figure 1 is a contour 
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map showing the approximate elevation of the contact of the Burro Canyon Formation 

with the Brushy Basin Member, which essentially forms the base of the perched water 

zone at the site. Contact elevations are based on perched monitoring well drilling and 

geophysical logs and surveyed land surface elevations. As indicated, the contact 

generally dips to the south/southwest beneath the site. 

Groundwater within the perched zone generally flows south to southwest beneath 

the site. Beneath the tailings cells at the site, perched water flow is generally southwest 

to south-southwest. 

2.3.1 Lithologic and Hydraulic Properties 

Although the Dakota Sandstone and Burro Canyon Formations are often 

described as a single unit due to their similarity, previous investigators at the site have 

distinguished between them. The Dakota Sandstone is a relatively-hard to hard, generally 

fine-to-medium grained sandstone cemented by kaolinite clays. The Dakota Sandstone 

locally contains discontinuous interbeds of siltstone, shale, and conglomeratic materials. 

Porosity is primarily intergranular. The underlying Burro Canyon Formation hosts most 

of the perched groundwater at the site. The Burro Canyon Formation is similar to the 

Dakota Sandstone but is generally more poorly sorted, contains more conglomeratic 

materials, and becomes argillaceous near its contact with the underlying Brushy Basin 

Member. The permeability of the Dakota Sandstone and Burro Canyon Formation at the 

site is generally low. 
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No significant joints or fractures within the Dakota Sandstone or Burro Canyon 

Formation have been documented in any wells or borings installed across the site (Knight 

Piesold, 1998). Any fractures observed in cores collected from site borings are typically 

cemented, showing no open space. 

2.3.1.1 l)akota 

Based on samples collected during installation of wells MW -16 and MW -17, 

located immediately downgradient of the tailings cells at the site, porosities of the Dakota 

Sandstone range from 13.4% to 26%, averaging 20%, and water saturations range from 

3.7% to 27.2%, averaging 13.5%. The average volumetric water content is 

approximately 3%. The permeability of the Dakota Sandstone based on packer tests in 

borings installed at the site ranges from 2.71 x 10-6 centimeters per second (crnls) to 

9.12 x 10-4 crn!s, with a geometric average of 3.89 x 10-5 crn!s. 

2.3.1.2 Burro Canyon 

The average porosity of the Burro Canyon Formation is similar to that of the 

Dakota Sandstone. Based on samples collected from the Burro Canyon Formation at 

MW -16, located immediately downgradient of the tailings cells at the site, porosity 

ranges from 2% to 29.1 %, averaging 18.3%, and water saturations of unsaturated 

materials range from 0.6% to 77.2%, averaging 23.4%. Titan, 1994, reported. that the 

hydraulic conductivity of the Burro Canyon Formation ranges from 1.9 X w-7 to 

Site Hydrogeology & Est. GW Travel Times 
H:\718000\hydrpt07\hydr0207 .doc 
February 26, 2007 6 



[ .. 
!· 1.6 x 10 -3 crn!s, with a geometric mean of 1.1 x 10-5 crnls, based on the results of 

12 pumping/recovery tests performed in monitoring wells and 30 packer tests performed 

in borings prior to that time. 

Hydraulic testing of wells MW-01, MW-03, MW-05, MW-17, MW-18, MW-19, 

MW-20, and MW-22 during the week of July 8, 2002, and newly installed wells MW-23, 

MW-25, MW-27, MW-28, MW-29, MW-30, MW-31, MW-32, TW4-20, TW4-21, and 

TW4-22 during June, 2005, yielded average perched zone permeabilities ranging from 

approximately 2 X 10-7 crnfs to 5 X 10-4 crnfs, similar to the range reported by previous 

investigators at the site (Hydro Geo Chern, Inc [HGC], 2002~ HGC, 2005). Downgradient 

(south to southwest) of the tailings cells, average perched zone permeabilities based on 

tests at MW-3, MW-5, MW-17, MW-20, MW-22, and MW-25 ranged from 

approximately 4 x 10-7 to 1 x 10-4 crnls Permeability estimates from these tests were 

based on pumping/recovery and slug tests analyzed using several different 

methodologies. 

A number of temporary perched zone monitoring wells have been installed at the 

site to investigate elevated concentrations of chloroform initially discovered at well 

MW-4 in 1999. Some of the conglomeratic zones encountered within the perched zone 

during installation of these wells are believed to be partly continuous or at least 

associated with a relatively continuous zone of higher permeability (International 

Uranium [USA] Corporation [IUSA] and HGC, 2001). The higher permeability zone 

defined by these wells is generally located east to northeast of the tailings cells at the site, 
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and is hydraulically cross-gradient to upgradient of the tailings cells with respect to 

perched groundwater flow. Relatively high permeabilities measured at MW-11, located 

on the southeastern margin of the downgradient edge of tailings cell #3, and at MW -14, 

located on the downgradient edge of tailings cell #4, of 1.4 x 1 o-3 crn!s and 

7.5 x 10-4 crnls, respectively (UMETCO, 1993), may indicate that this zone extends 

beneath the southeastern margin of the cells. This zone of higher permeability within the 

perched water zone does not appear to exist downgradient (south-southwest) of the 

tailings cells, however. At depths beneath the perched water table, the zone is not evident 

in lithologic logs of the southernmost temporary wells TW 4-4 and TW 4-6 (located east 

[cross-gradient] of cell #3), nor is it evident in wells MW-3, MW-5, MW-12, MW-15, 

MW-16, MW-17, MW-20, MW-21, or MW-22, located south to southwest 

(downgradient) of the tailings cells, based on the lithologic logs or hydraulic testing of 

the wells. 

Because of the generally low permeability of the perched zone beneath the site, 

well yields are typically low (less than 0_5 gpm), although sustainable yields of as much 

as 4 gpm may be possible in wells intercepting larger saturated thicknesses and higher 

permeability zones on the east side of the site. Sufficient productivity can, in general, 

only be obtained in areas where the saturated thickness is greater, which is the primary 

reason that the perched zone has been used on a limited basis as a water supply to the 

north (upgradient) of the site. 
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2.3.2 Perched Groundwater Flow 

Perched groundwater flow at the site has historically been to the south/southwest. 

Figures 2 through 5 are perched groundwater elevation contour maps for· the years 1990, 

1994, 2002, and 2006, respectively. The 1990, 1994, and 2002 maps were hand 

contoured because of sparse data. As groundwater elevations indicate, the perched 

groundwater gradient changes from generally southwesterly in the western portion of the 

site, to generally southerly in the eastern portion of the site. The most significant changes 

between the 2002 and 2006 water levels result from pumping ofwells MW-4, TW4-19, 

TW4-20, and MW-26. These wells are pumped to reduce chloroform mass in the perched 

zone east and northeast of the tailings cells. 

In general, perched groundwater elevations have not changed significantly at most 

of the site monitoring wells since installation, except in the vicinity of the wildlife ponds 

and the pumping wells. For example, relatively large increases in water levels occurred 

between 1994 and 2002 at MW-4 and MW-19, located in the east and northeast portions 

of the site, as shown by comparing Figures 3 and 4. These water level increases in the 

northeastern and eastern portions of the site are likely the result of seepage from wildlife 

ponds located near the piezometers shown in Figure 4, which were installed in 2001 for 

the purpose of investigating these changes. The increase in water levels in the 

northeastern portion of the site has resulted in a local steepening of groundwater 

gradients over portions of the site. Conversely, pumping of wells MW-4, TW4-19, 
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TW4-20, and MW-26 has depressed the perched water table locally and reduced average 

hydraulic gradients to the south and southwest of these wells. 

Perched water discharges in springs and seeps along Westwater Creek Canyon 

and Cottonwood Canyon to the west-southwest of the site, and along Corral Canyon to 

the east of the site, where the Burro Canyon Formation outcrops. The discharge point 

located most directly downgradient of the tailings cells is Ruin Spring. This feature is 

located approximately 10,000 feet south-southwest of the tailings cells at the site and is 

depicted on the USGS 7.5-minute quad sheet for Black Mesa (Figure 6). 
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3. PERCHED ZONE HYDROGEOLOGY BENEATH AND 
DOWNGRADIENT OF THE TAILINGS CELLS 

Perched water as of the 4th Quarter, 2006 was encountered at depths of 

approximately 50 to 115 ft bls in the vicinity of the tailings cells at the site (Figure 7). 

Beneath tailings cell #3, depths to water ranged from approximately 72 ft below top of 

casing (btoc) in the eastern portion of the cell (at MW-31), to approximately 115ft btoc 

at the southwest margin of the cell (at MW-23). Assuming an average depth of the base 

of tailings cell #3 of 25 ft below grade, this corresponds to perched water depths of 

approximately 47 to 90ft below the base of the cell, or an average depth of 

approximately 70 feet beneath the base of the cell. 

3.1 Saturated Thickness 

The saturated thickness of the perched zone as of the 4th Quarter, 2006 ranges 

from approximately 94 ft in the northeast portion of the site to less than 5 ft in the 

southwest portion of the site (Figure 8). Beneath tailings cell #3, the saturated thickness 

varies from approximately 49 feet in the easternmost corner of the cell to approximately 

6 ft in the western portion of the celL South-southwest of the tailings cells, the saturated 

thickness ranges from less than 1 foot at MW-21 to approximately 25 feet at MW-17. 

The average saturated thickness south-southwest of the tailings cells, based on 

measurements at MW-3, MW-5, MW-12, MW-14, MW-15, MW17, and MW-20, is 

approximately 14 feet. The average saturated thickness based on measurements at 
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MW-5, MW-15, MW-3, and MW-20, which lay close to a line between the center of 

tailings cell #3 and Ruin Spring, is approximately 12 feet. By projecting conditions at 

these wells, the average saturated thickness is estimated to be approximately 10 to 15 feet 

between MW-20 and Ruin Spring. 

3.2 Perched Water Flow 

Perched groundwater flow beneath the tailings cells has historically been 

southwest, with the gradient steepening in recent years (since about 1994) and becoming 

more westerly as perched water levels in the northeastern portion of the site have risen. 

Perched water flowing beneath the tailings cells eventually discharges in springs and 

seeps located in Westwater Canyon, to the south-southwest of the cells. The primary 

discharge point for perched water flowing beneath the tailings cells is believed to be Ruin 

Spring, located approximately 10,000 ft south-southwest of the cells. 

Perched ·zone hydraulic gradients currently range from a maximum of 

approximately 0.05 feet per foot (ft/ft) east of tailings cell #2 to approximately 0.01 ft/ft 

downgradient of cell #3, between cell #3 and MW-20. The average hydraulic gradient 

between the downgradient edge of tailings cell #3 and Ruin Spring can be approximated 

assuming the following: 

1) The elevation of Ruin Spring, based on the USGS topographic map for Black 
Mesa, is approximately 5,390 ft amsl. 
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2) The distance between the downgradient edge of tailings cell #3 and Ruin 
Spring is approximately 10,000 ft. 

3) The average groundwater elevation at the downgradient edge of tailings cell 
#3 is approximately 5,510 ft amsl. 

Using these assumptions, the average perched zone hydraulic gradient between tailings 

cell #3 and Ruin Spring is approximately 

5510-5390 =0.0l2ftl ft 
10,000 

A hypothetical worst case average perched zone hydraulic gradient can also be 

estimated assuming the perched water elevation to be coincident with the base of tailings 

cell #3. The elevation of the base of tailings cell #3, which is also the approximate 

pre-existing land surface elevation near the center of the cell, is approximately 

5,580 ft amsl. Under these conditions, for an unconfined perched zone, the maximum 

possible average perched zone hydraulic gradient between tailings cell #3 and Ruin 

Spring would be approximately: 

3.3 Permeability 

5580-5390 =0.0l9ftl ft 
10,000 

The average permeability of the perched zone downgradient of tailings cell #3 can 

be approximated based on the pumping/recovery test and slug test data obtained from 

perched zone wells located along the downgradient edge of and south of cell #3. Peel 

conducted hydraulic tests at perched zone wells MW-11, MW-12, MW-14, and MW-15 

Site Hydrogeology & Est. GW Travel Times 
H:\718000\hydrpt07\hydr0207 .doc 
February 26, 2007 13 



m 1992 (UMETCO, 1993). Results of these tests are provided in Table 1. HGC 

conducted slug tests at perched zone wells MW-3, MW-5, MW-17, MW-20, and MW-22 

in July 2002 (HGC, 2002), and MW-25 in June, 2005 (HGC, 2005). 

The HGC slug test results were analyzed using different solution methods 

including KGS (Hyder, 1994), and Bouwer-Rice (Bouwer and Rice, 1976). Each method 

yielded slightly different results as shown in Table 2, which is based on Table 1 .of HGC, 

2002, and Table 1 of HGC, 2005. A range of average permeabilities for the portion of the 

site south of the tailings cells can be obtained by taking the geometric mean of the Peel 

test results and the results obtained by the various solution methods used to analyze the 

HGC data. Averaging the Peel test results for wells MW -11, MW -12, MW -14, and 

MW-15 with the HGC KGS results for wells MW-3, MW-5, MW-17, MW-20, MW-22, 

and MW-25 yields a geometric average of 2.3 x 10-5 crnls, and similarly averaging the 

Peel test results with the HGC Bouwer-Rice results yields a geometric average of 

4.3 x 10-5 crnls, as shown in Table 2. The "early time" results at MW -5 using the 

Bouwer-Rice solution (from Table 1 of HGC, 2002) were used in the computations to 

yield a conservatively high estimate of permeability. 
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4. EVALUATION OF POTENTIAL FLOW PATHS AND TRAVEL TIMES 
FOR HYPOTHETICAL SEEPAGE ORIGINATING FROM CELL #3 

Although more than 25 years of groundwater monitoring. at the site has shown no 

impact to perched water from the tailings cells, an evaluation of hypothetical transport of 

a conservative solute in seepage from cell #3 is presented assuming a flow path from the 

base of the cell to the perched water, and thence to Ruin Spring. Average travel times for 

a conservative constituent moving from the base of tailings cell #3 to the perched water, 

and then moving with the perched water to Ruin Spring, are computed assuming no 

dispersion. 

The porosities and water saturations used in the calculations were based on 

measurements reported in Titan, 1994, for samples collected from the Dakota Sandstone 

during drilling of MW -16 and MW -17, and from the Burro Canyon Formation during 

drilling of MW -16. 

4.1 Estimated Travel Time From the Base of Cell #3 to the Perched Zone 

Knight-Piesold estimated a maximum volumetric seepage rate for tailings cell #3 

based on cell construction and liner characteristics, of approximately 80 cubic feet per 

day (ft/day) or 0.42 gpm over the entire cell (Knight-Piesold, 1998). Most of this seepage 

was estimated to be via diffusion through the liner. This rate was estimated to decrease 

over time as the cell desaturates once the final cover is emplaced. Assuming a cell 

footprint of 3.38 X 106 ft 2, this rate is equivalent to 2.37 X 10-5 (ft/day) or 0.0086 ft/year. 
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The average rate of downward movement of a conservative solute dissolved in the 

seepage, assuming 1) no dispersion, 2) an average water saturation of 0.20, 3) an average 

porosity of 0.18, and assuming that this rate of seepage would not significantly raise the 

average saturation of the underlying materials, can be approximated as: 

0.0086 ft I yr = 0_24 ft 1 r 
(.20)(.18) y 

The average time to travel 70 ft to the perched water zone would then be approximately 

290 years. This is a conservative estimate because the average water saturations would 

be likely to increase, thereby reducing the downward rate of travel, and increasing the 

travel time. 

4.2 Estimated Travel Time From Tailings Cell #3 to Ruin Spring 

Under current conditions, the average hydraulic gradient between the 

downgradient edge of tailings cell #3 to Ruin Spring is estimated to be 0.012, as 

discussed in Section 3.2. Assuming the following: 

Average porosity =0.18 

Average hydraulic gradient = 0.012 

Flow path length = 10,000 ft 

Average permeability range = 2.3 X 10"5 to 4.3 X 10"5 cm/s 
(0.064 ft/day to 0.120 ft/day) 
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the average rate of intergranular movement of perched groundwater (interstitial or pore 

velocity) can be approximated to range from 0.0043 ftlday to 0.0080 ftlday (or 1.6 feet 

per year (ftlyr) to 2.9 ftlyr). The estimated average travel time for a conservative solute, 

assuming no dispersion, from tailings cell #3 to Ruin Spring would then be 

approximately 6,250 to 3,450 years over this range of permeabilities. Under conditions 

of the maximum possible average perched groundwater gradient of 0.019 ft/ft, as 

estimated in Section 3.2, and assuming the same permeabilities, porosity, and path length 

as above, the estimated average travel times would range from approximately 4,055 to 

2,160 years. 

4.3 Estimated Total Travel Time from the Base of Tailings Cell #3 to Ruin 
Spring 

The total average travel time for a conservative solute from the base of tailings 

cell #3 to Ruin Spring under current conditions would be the sum of 1) the travel time 

from the base of cell #3 to the perched water table, and 2) the time to travel within the 

perched zone to Ruin Spring. Based on the estimates provided in Sections 4.1 and 4.2, 

the total average travel time of a conservative solute (assuming no dispersion) over the 

range of average permeability estimates would be between 6,540 and 3,740 years, 

assuming an average hydraulic gradient of 0.012 ft/ft. 

Conditions may hypothetically develop under which travel times may be reduced, 

such as an increase in average perched zone groundwater gradients between tailings 

cell #3 and Ruin Spring (as discussed in Section 3.2) or as a result of reduced vadose 
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zone travel times due to development of a relatively large leak in cell #3. Under 

hypothetical conditions in which a relatively large leak were to develop in tailings 

cell #3, potentially reducing vadose zone travel times to only a few years, the vadose 

zone travel time could be ignored, and the total average travel time (assuming no 

dispersion) would range from approximately 6,250 to 3,450 years, assuming an average 

hydraulic gradient of 0.012 ft/ft. Under hypothetical conditions in which the average 

perched zone hydraulic gradient between tailings cell #3 and Ruin Spring reached 

0.019 ft/ft, which also implies a negligible vadose zone travel time, the total average 

travel time (assuming no dispersion) over the estimated range in permeability would be 

between approximately 4,055 and 2,160 years. 

Estimates based on hypothetical assumptions of a relatively large leak in tailings 

cell #3 or an average hydraulic gradient as high as 0.019 ft/ft between cell #3 and Ruin 

Spring are considered very conservative because they assume conditions that are unlikely 

ever to develop. 
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6. LIMITATIONS STATE:MENT 

The opinions and recommendations presented in this report are based upon the 

scope of services and information obtained through the performance of the services, as 

agreed upon by HGC and the party for whom this report was originally prepared: Results 

of any investigations, tests, or findings presented in this report apply solely to conditions 

existing at the time HGC' s investigative work was performed and are inherently based on 

and limited to the available data and the extent of the investigation activities. No 

representation, warranty, or guarantee, express or implied, is intended or given. HGC 

makes no representation as to the accuracy or completeness of any information provided 

by other parties not under contract to HGC to the extent that HGC relied upon that 

information. This report is expressly for the sole and exclusive use of the party for whom 

this report was originally prepared and for the particular purpose that it was intended. 

Reuse of this report, or any portion thereof, for other than its intended purpose, or if 

modified, or if used by third parties, shall be at the sole risk of the user. 
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TABLE 1 

Peel Hydraulic Test Results 1 

Well Hydraulic Conductivity 
(cm/s) 

MW-11 1.4 X 10·J 

MW-12 2.2 X 10·5 

MW-14 7.5 X 10-4 

MW-15 1.9 X 10·" 

1 From UMETCO, 1993 

;: ... 
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TABLE 2 

Results of July 2002 and June 2005 Hydraulic Tests 2 

Permeability in centimeters per second 

Well KGS Bouwer -Rice 

MW-3 4.0 X 10"7 1.5 X 10·5 

MW-5 3.5x10-6 2.4 X 10-5 

MW-17 2.6x1o·5 2.7 X 10-5 

MW-20 -- 9.3 X 10-6 

MW-22 1.0 X 10-6 7.9 X 10-6 

MW-25 1.1 X 10-4 7.4 X 10-5 

Geometric Average of above test results with Peel3 test results for MW-11, 

MW-12,MW-14,an~d~M~W~--1~5-·------------~-----------------, I 2.3 X 10"5 4.3 X 10"5 

2 From HGC, 2002; HGC, 2005 
3 From UMETCO, 1993 
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EXECUTIVE SUMMARY 

Denison Mines (USA) Corp.'s (DUSA's) White Mesa Uranium Mill (the Mill) is located 

approximately 5 miles south of Blanding, Utah. Licensed by the U.S. Nuclear Regulatory 

Commission (NRC) in 1980, the Mill has processed over 4 million tons of conventionally mined 

and alternate feed uranium ores for the recovery of over 25 million pounds of U30 8 and 34 

million pounds of vanadium to date. 

In August 2004, Utah became an Agreement State for uranium mills and, as a result, became the 

primary regulator of the Mill. In March 2005, the Utah Department of Environmental Quality 

(UDEQ) issued Groundwater Discharge Permit No. UGW370004 (GWDP) for the Mill, which 

is intended to tailor the state's groundwater protection program to the Mill facility. 

While background groundwater quality at the Mill site had been established prior to 

commencement of operations and accepted by NRC, UDEQ has required, in Part I.H.3 of the 

GWDP, that DUSA prepare this background groundwater quality report to evaluate all historic 

data for the purposes of establishing background groundwater quality at the site and developing 

ground water compliance limits (GWCLs) under the GWDP. 

Prior to review and acceptance of the conclusions in this report relating to background at the 

Mill site, the GWCLs were set on an interim basis in the GWDP. In this regard, the limits were 

established as fractions of the state ground water quality standards (GWQSs) for drinking 

water, depending on the quality of water in each monitoring well at the site. The GWDP 

contemplates that upon approval of this report, the Executive Secretary will re-open the 

GWDP and modify the GWCLs to account for natural variations in groundwater quality not 

caused by current or historic operations at the facility. Specifically, the GWDP contemplates 

that, upon acceptance of background water quality at the site, the GWCL for each constituent 

in each well will be set as the mean plus two standard deviations, based on historical data for 

the constituent, on a well-by-well basis. The GWDP contemplates that groundwater monitoring 

and compliance at the Mill will be performed on a well by wen, or intra-well, basis due to 

natural variations in groundwater across the site. 

Because the Mill has been in operation for over 25 years, it is important that care be taken in 

reviewing historical groundwater monitoring data to ensure that monitoring results have not 

been impacted by Mill activities. This is particularly important in the case of the Mill, because 

historic data show mean results in excess of GWQSs and increasing and decreasing trends in a 

number of constituents both upgradient and far downgradient of the Mill site, as well as at the 



Mill site itself. It is therefore not possible to conclude that a mean in excess of its respective 

GWQS or an increasing trend necessarily represents an impact from milling activities. 

In evaluating historic data, we have used the following approach to determine whether 

groundwater has been impacted by Mill activities: 

• If historic data for a constituent in a well do not demonstrate a statistically significant 

upward trend, then the mean of that data is accepted as representative of background, 

regardless of whether or not the mean exceeds the state GWQS for that constituent. 

This is because the monitoring results for the constituent have been consistently 

representative since commencement of Mill activities; and 

• If historic data for a constituent in a well represent a statistically significant upward 

trend, then that data is further evaluated to determine whether the trend is the result of 

natural causes or Mill activities. In performing our evaluations, we reviewed spatial and 

temporal distributions of the constituents and other factors we considered relevant in 

order to make our determinations. 

After applying the foregoing approach, we have concluded that there have been no impacts to 

groundwater from Mill activities. We base this conclusion on a number of factors, including the 

following: 1 

• There are a number of exceedances of GWQSs in upgradient and far downgradient 

wells at the site, which cannot be considered to have been impacted by Mill operations 

to date. Exceedances of GWQSs in monitoring wells nearer to the . site itself are 

therefore consistent with natural background in the area. In situations where the 

constituent that exceeds the GWQS is not trending upward, the proper conclusion is 

that it is representative of natural background. 

• There are numerous cases of both increasing and decreasing trends in constituents in 

upgradient, far downgradient, and Mill site wells, which provide evidence that there are 

natural forces at work that are impacting groundwater quality across the entire site. 

1 Although there has been some impact at the Mill site from the chloroform and related organic contamination, 

which is the subject of a separate investigation, this contamination is related to activities that pre-dated the 

construction of the Mill and is limited to a defined area upgradient and cross gradient from the Mill's tailings cells. 

11 



• In almost all cases where there are increasing trends in constituents in wells at the site, 

there are more pronounced increasing trends in those constituents in upgradient wells. 

Furthermore, and more importantly, in no case is there any evidence in the wells in 

question of increasing trends in indicator parameters, such as chloride or fluoride, which 

are considered the most mobile and best indicators of potential tailings cell leakage at 

the site. We consider the combination of these factors to be conclusive evidence that all 

increasing trends at the site are caused by natural forces and not by Mill activities. 

Because Mill activities have not impacted background groundwater quality, setting the GWCLs 

as the mean plus two standard deviations will be appropriate for each constituent that has a 

sufficient number of data points and that does not exhibit an increasing trend. In most cases, 

the data for these constituents appear to be close to being normally or log normally distributed. 

In cases where the data set for a constituent is comprised mainly of non-detects, it may be 

more appropriate to set the GWCL as the GWQS, since there is no meaningful mean and 

standard deviation for the constituent. However, where a constituent exhibits a rising trend, 

setting the GWCL as the mean plus two standard deviations is not recommended, because the 

data is not distributed normally, and it will be just a matter of time before the increasing trend 

will cause the GWCL to be exceeded, due entirely to natural causes. In such cases, 

consideration should be given to developing compliance limits based on other factors, such as 

ratios between the trending constituent and indicator parameters such as chloride. 
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Background Ground Water Quality Report: 

Existing Wells for Denison Mines (USA) Corp.'s White Mesa Uranium 

Mill Site, San Juan County, Utah 

1.0 INTRODUCTION 

This report on background groundwater quality was prepared to meet the requirements stated 

in Part I, Section H.3 of Utah Groundwater Discharge Permit No. UGW370004 (GWDP) 

issued on March 8, 2005, for Denison Mines (USA) Corp. (DUSA), White Mesa Uranium Mill 

(the Mill). This document will focus on groundwater monitoring wells MW-1, MW-2, MW-3, 

MW-5, MW-11, MW-12, MW-14, MW-15, MW-17, MW-18, MW-19, MW-26, and MW-32 see 

Figure 15 for a map showing monitoring well locations. Newly installed monitoring wells have 

insufficient data to allow meaningful statistical evaluation (MW-3(A), MW-23, MW-24, MW-25, 

MW-27, MW-28, MW-29, MW-30, and MW-31 ). Data from samples of groundwater taken 

from these wells will be the subject of a subsequent report. 

The report is organized as follows: 

Section I: This introduction 

Section 2: Approach and application of approach to the data 

Section 3: Summary of historical operations and environmental setting with a map 

showing the location of site features and groundwater monitoring wells 

Section 4: Description of available sources of data and methods used to compile data 

into a database format 

Section 5: A quality assurance evaluation and description of steps taken to document the · 

validity of data used in statistical analyses 

Section 6: Calculation of statistical parameters 

Section 7: Results of statistical analyses 

Section 8: Spatial and temporal analyses 

Section 9: Tracers of potential groundwater impact 
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Section I 0. Spatial and temporal distribution of indicators of potential impact 

Section I I. Tests for correlations between chloride and uranium 

Section 12. Calculation of Groundwater Quality Compliance Limits (GWCLs) 

Section 13. Conclusions 

Section 14: References 

Figures and tables follow Section 14. Statistical plots are included in Appendix A - Box and 

Whisker Plots, Appendix B - Probability Plots, Appendix C - Linear Regression, and Appendix 

D - Histograms. Time concentration trends were evaluated using a number of statistical 

procedures as described in subsequent sections. Graphs illustrating data trends over time for 

each parameter in each well are presented in Appendix C. Compiled data is included on a 

compact disc. Appendix E contains a Jist of removed data records. Linear regression plots with 

and without non-detects are presented in Appendix F. 
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2.0 APPROACH USED AND APPLICATION OF APPROACH TO 

THE DATA 

2.1 Summary of Issues to be Addressed and Approach Used 

The Mill is an existing facility that has been in operation since 1980 (see Section 3.0 of this 

report for a discussion of the Mill, its historical operations, and environmental setting). It is 

therefore important that care be taken in reviewing historic groundwater monitoring data to 

ensure that monitoring results to be used to determine background groundwater quality at the 

site have not been impacted by Mill activities. Further it is necessary to determine what 

parameters within the monitoring data set may allow early identification of uranium milling

related groundwater impacts so that responsible and expeditious corrective actions can be 

undertaken, while screening out spatial and temporal patterns and identifying impacts from 

sources over which DUSA has no control and no responsibility or ability to abate. 

It is well established that groundwater in the perched zone at the Mill site is highly variable. 

That is why the monitoring program set forth in the GWDP is on an intra-well basis. 

There are also natural forces that have resulted in upward and downward trends in a number 

of constituents in groundwater at the Mill site, as well as upgradient and far downgradient of 

the Mill site itself. See Table 13 for a listing of all statistically significant trends. The existence of 

such trends both upgradient and far downgradient of the Mill site is evidence that such trends 

can result completely from natural causes. See Section 8.0 below for a discussion of the natural 

influences that can be at play at the site. 

Because water quality varies naturally from well to well and natural influences have caused 

increasing and decreasing trends at the site, it is not possible to conclude that an upward trend 

in a constituent necessarily represents an impact from milling activities. Rather, each upward 

trend must be evaluated to determine whether it has been caused by natural influences or by 

Mill activities. 

In evaluating the historic data, we have used the following approach: 

• Based on an analysis of indicator parameters (see Sections 9.0 and 10.0), if historic data 

for a constituent in a well do not demonstrate a statistically significant upward trend, 

then the mean of that data is accepted as representative of background, regardless of 

whether or not the mean exceeds the state groundwater quality standard (GWQS) for 

that constituent (see Table I for a listing of the GWQS for each groundwater 
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monitoring constituent under the GWDP). Accordingly, the mean plus two standard 

deviations calculated from that data can be used in most cases to determine the GWCL 

for that constituent in that well under the GWDP. This is because the monitoring 

results for the constituent have been consistently representative since commencement 

of Mill activities; and 

• If historic data for a constituent in a monitor well represent a statistically significant 

upward trend, then that data is further evaluated to determine whether the trend is the 

result of natural causes or Mill activities. If it is concluded that the trend results from 

natural causes, then the mean plus second standard deviation calculated from that data 

may be used to determine the GWCL for that constituent in that well, although, as 

discussed in Sections 12, such an approach is not recommended. Rather, the alternative 

approaches discussed in that Section would be more appropriate. 

As will be discussed in detail below, after applying the foregoing approach, we have concluded 

that there have been no impacts to groundwater from Mill activities. There have been some 

detections at the Mill site of chloroform and related organic contamination, which is the subject 

of a separate investigation, but that contamination is the result of pre-Mill activities (see Section 

7.3.1 for a discussion of organics detected at the site). 

2.2 Application of Approach to the Database 

The database that was assembled from historic monitoring results is large, representing over 

19,000 data entries (See Section 4.0). After performing a quality assurance evaluation and data 

validation of the existing and historical on-site groundwater quality data in accordance with the 

requirements of Part I.H.3 of the GWDP (See Section 5.0), a database consisting of historical 

groundwater monitoring data was developed. See Section 5.0 for a discussion of the quality 

assurance and quality control (QA/QC) issues that were addressed in assembling the database. 

From that database, a mean and standard deviation for each constituent in each well were 

calculated (See Tables I I a and I I b for a listing of each mean and standard deviation and 

comparisons to the respective GWQS, as well as the discussions in Section 6.0). Tests for 

normality were also performed (See Section 6.2). 

Linear regression analyses were performed on each constituent in each well as well as analysis 

for trends using Kendall tau analysis. Linear regression plots for those constituents with at least 

eight valid data points are set out in Appendix C. Rising trends identified by either method 
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were flagged in Table 2.2-1 for further investigation. See Section 6.0 for a full discussion of the 

statistical approaches used in this report. 

The following table sets out those constituents that have a mean in excess of the state GWQS 

and/or demonstrate a statistically significant upward trend and therefore require further 

evaluation. It should be noted that we have included in the following table all trends that are 

statistically significant, even though they may contain a slight trend or an R2 value that 

approaches zero. 1 All other constituents have means that are less than their respective GWQS 

and do not demonstrate increasing trends. For those constituents, the mean and standard 

deviation set out in Tables I I a and I I b can generally be used to derive GWCLs under the 

GWDP, without further evaluation. 2 

1 The correlation coefficient (R) represents the linear relationship between two variables. R Square (R2) shows how 

closely X and Y are related. By taking the square of the R value, all values of R2 are positive (values of R can range 

from -I to +I), and fall between 0 (no correlation) and I (perfect correlation). The R2 value is a measure of the 

strength of the predictive capability of the regression line. An R2 value of 0 indicates that the regression line has no 

predictive ability at all. An R2 value of I indicates that the regression line fits the data perfectly and therefore has 

the highest possible predictive capability. Generally, an .R2 value less than 0.5 is considered to be a poor correlation 

and the linear regression line is not considered to be a reliable representation of the data (i.e., it explains less than 

half of the data). 

The significance of a correlation coefficient of a particular strength or fit will change depending on the size of the 

sample from which it was computed. In this report, linear regression trends are considered to be statistically 

significant if there are enough data points to make a determination and enough of those points fall within the 

calculated variance of the data set. An AN OVA analysis of the data was performed in order to determine whether 

the association between the variables is statistically significant at the 95 percent level. In Appendices C and F, 

significant regressions are noted by red R 2 value. 

2 As will be discussed below, in some cases where the mean exceeds the GWQS due to changing reporting limits 

over time, it may be more appropriate to use the GWQS as the GWCL. 
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Table 2.2-1 

Constituents Requiring Special Evaluation 

Monitoring Well Constituents That Have a Constituents that have a 
Mean in Excess ofthe Statistically Significant 
Applicable GWQS 1 Increasing Trend2 

MW-1 (upgradient well) Thallium Mercury 
Chromium 
Sulfate 

MW-2 Chromium 
Sulfate 
TDS 

MW-3 (far downgradient well) Thallium Mercury 
Gross Alpha Selenium 
Manganese Unat 

MW-5 Thallium Mercury 
Chromium 

MW-11 Thallium Chloride 
Manganese 
Sulfate 
TDS 
Mercury 

MW-12 Thallium Unat 
Mercury 

MW-14 Gross Alpha Unat 
Manganese Arsenic 
Unat Selenium 
Thallium 

MW-15 Gross Alpha Selenium 
Unat Unat 
Thallium Chromium 

Manganese 

MW-17 Unat 
Arsenic 

MW-18 (upgradient well) Thallium (<8 data points) Sulfate 
Arsenic 
Selenium 
Unat 

MW-19 (upgradient well) Lead (<8 data points) Selenium 
Arsenic 
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Monitoring Well Constituents That Have a Constituents that have a 
Mean in Excess ofthe Statistically Significant 
Applicable GWQS1 Increasing Trend2 

MW-26 Manganese 

MW-32 Manganese Manganese 
Selenium 
Unat 

Notes 

I. Taken from Tables I I a and II b, extremes excluded. 

2. Taken from Appendix C and includes all positively sloped regression lines, regardless of slope and magnitude of R2, 

provided that there is a sufficient number of data points to result in a statistically significant determination. In performing 

the regression analyses, extremes were excluded. 

Each of the constituents included in Table 2.2-1 is discussed in turn in the following sections: 

2.2.1 Thallium 

Most of the data for thallium in all wells indicated in Table 2.2-1 represent non-detects. As 

discussed in Section 5.1, all non-detects are included in the database as one-half of the reporting 

limit used at the time the sample was taken, in accordance with U.S. Environmental Protection 

Agency (EPA) guidance. The mean of the thallium data exceeds the current GWQS in the wells 

indicated in Table 2.2-1 because the reporting limits used historically have exceeded the current 

GWQS. See Appendix F for plots of regression lines for thallium and other constituents in the 

various wells (three separate plots, with the first showing the full data set, the second showing 

just the non-detects and the third showing just the detects). In this circumstance, we 

recommend that the GWCL for thallium in all wells be set at the current GWQS. 

2.2.2 Mercury 

As is evident from a review of the two sets of regression plots for mercury in Appendix F, all of 

the data points for mercury for. all wells are non-detects. There have been no detects for 

mercury in any wells. at the site. The statistically significant rising trends in some wells have 

resulted solely from changes in the reporting limits over time. As discussed above, all non

detects are included in the database as one-half of the reporting limit used at the time the 

sample was taken. If the reporting limit increases over time, a trend will be exhibited in the data 

even though no detections were recorded. In this circumstance, we recommend that the 

GWCL for mercury in all wells be set at the current GWQS rather than the mean values. 
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2.2.3 Chromium 

As is evident from a review of the three sets of regression plots for chromium in Appendix F, 

the data points for chromium for most wells are non-detects. The statistically significant rising 

trends in some wells have resulted solely from changes in the reporting limits over time. As 

discussed above, all non-detects are included in the database as one-half of the reporting limit 

used at the time the sample was taken. If the reporting limit increases over time, a trend will be 

exhibited in the data even though no detections were recorded. In this circumstance, we 

recommend that the GWCL be set at the current GWQS rather than the mean values. 

2.2. 4 Arsenic 

As is evident from a review of the three sets of regression plots for arsenic in Appendix F, the 

regression analyses for arsenic are highly influenced by non-detects. As a result, the statistically 

significant rising trends in some wells have been caused by changes in the reporting limits over 

time. For example, all of the data points for arsenic in MW-18 and MW-19 are non-detects. 

Most of the data points in MW-14 and MW-17 are non-detects. In these circumstances, we 

recommend the GWCL for arsenic in all wells be set at the GWQS. 

2.2.5 Lead 

At the time this report was prepared, there were fewer than eight data points for lead in MW-

19. All of the data for lead in MW-19 represent non-detects, other than one data point at 86 

micrograms per liter (JJg/L). The GWQL for lead is 15 JJg/L. This one detection would appear 

to be an outlier and not representative of the groundwater. More sampling data is required. In 

any event, MW-19 is upgradient ofthe Mill site, and any lead found in that monitoring well must 

be due to natural background influences. In this circumstance, we recommend that the GWCL 

for lead in MW-19 be calculated after further sampling data has been collected. 

2.2.6 Chloride 

As discussed in Section 9.0, chloride is considered the most mobile constituent in groundwater 

and the best indicator parameter of tailings cell leakage. An increasing trend in chloride would 

be expected in the event of groundwater impact by tailings seepage. There is only one 

statistically significant increasing trend in chloride among all monitoring wells at the site 

(MW-11 ), and the R2 of 0.06 is approaching zero. This R2 value indicates that the regression line 

has little predictive capability and explains only 6 percent of the data. Note that if 1983 data 

were ignored. (communication with Mill site personnel who were present during well 
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installation suggests that wells were flushed with fresh water for development, yielding 

groundwater concentrations which were non-representative of the conditions at the Site), the 

regression trend would still be significant, but the R2 would be slightly less than zero. In 

addition, there is no evidence of an increasing trend in fluoride, the next best indicator 

parameter, in MW-11 (see Section 9.0 for a discussion of indicator parameters). For these 

reasons, the chloride data from samples of groundwater in MW-1 I cannot be considered 

evidence of milling impact. 

2.2.7 Sulfate 

There are slight upward trends in sulfate in MW-1 and MW-2, represented by R2 values of 0.10 

and 0.12, respectively. These R2 values explain less than 12 percent of the sulfate measurements 

in samples of groundwater from these wells and both are among the better examples of the 

results that could be expected if monitor wells were developed using fresh water (see 

Appendix C- Regression Plots) . Among the lowest values ever recorded are the first sampling 

events after well installation and then values rise and stabilize at higher values over the next 

year or more. Note that other wells display the same pattern. For example MW-3, which is far 

downgradient, has the same type of pattern in time concentration plots. 

There is also an increasing trend in sulfate in MW-11, represented by an R2 value of 0.34. While 

still low, this R2 value suggests a better fit of the regression plot to the data than is the case 

with MW-1 and MW-2. However, the most significant increasing trend in sulfate is in 

upgradient well MW-18, which has an R2 of 0.50. Sulfate is a good indicator parameter for 

tailings cell leakage although, due to its prevalence in the natural formations, it is not considered 

as good an indicator parameter as chloride ( See Section 9.0). ·The fact that the most 

pronounced increasing trend in sulfate at the Mill site is in upgradient well MW-18 is strong 

evidence that the other increasing trends in sulfate at the Mill site are also due to natural 

causes. This is supported by the fact that there are no supportable increasing trends in chloride 

or fluoride at the Mill site. 

2.2.8 Total Dissolved Solids 

There is an upward trend in total dissolved solids (TDS) in MW-11. This is to be expected 

given the increasing trend in sulfate in that monitoring well and since sulfate constitutes the 

largest component of TDS. Because we have concluded that the increase in sulfate is due to 

natural causes, we also conclude that this increasing trend in TDS in MW-11 is attributed solely 

to natural causes. 
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2.2.9 Unat 

There are statistically significant increasing trends in uranium in MW- 12, MW-18, MW-3, 

MW-14, MW-15, MW-17, and MW-32. These will be addressed in turn: 

• The R2 for the regression analysis for MW -12 is 0.08, which is not considered to 

represent a meaningful fit to the data. Therefore, we do not consider there to be a 

meaningful increasing trend in uranium in that monitor well. 

• The most dramatic and significant increasing trend in uranium at the site is in upgradient 

well MW-18, which has a relatively steep slope and an R2 of 0.88. This is conclusive 

evidence that natural forces at the site are causing increasing trends in uranium. See 

Section 8.0 for a discussion of possible natural influences at the site. 

• The R 2 for the regression analysis for MW -3 is 0.3 I, which suggests a moderate fit of 

the regression plot to the data. Since MW-3 is far downgradient of the site, we consider 

MW-3 to be a good representative well for natural background water quality at the site 

at this time. It is extremely unlikely that tailings solutions over the last 30 years could 

have impacted MW-3, which is some 3,000 feet downgradient of the tailing cells, 

without significant impacts having been observed at the other much closer monitoring 

wells. An increasing trend in uranium in MW-3, along with the increasing trend in MW-

18, supports our conclusion that natural forces are causing increasing uranium trends 

across the site. 

• There are increasing trends in uranium in MW-14, MW-15, and MW-17, with R2 values 

of0.25, 0.14 and 0.28, respectively. These R2 values represent moderate fits for MW-14 

and MW-17 and a poor fit for MW-15. However, there are no increasing trends in 

chloride or fluoride in any of those wells, which would be expected if these rising trends 

in uranium were caused by seepage of tailings solutions (see Section 9.0). In fact, one 

would expect to see a close correlation between chloride and uranium in all samples if 

the groundwater is being impacted by tailings solutions. It is evident from the 

correlation plots in Figure 14 that no correlation exists between chloride and uranium 

in any of these wells. In some circumstances, uranium may approach the mobility of 

chloride in groundwater, but it cannot exceed it. It is therefore not possible for uranium 

to be trending upwards in these wells, without a corresponding and linked increase in 

chloride. This fact, together with the fact that uranium is increasing significantly in 

upgradient well MW-18 as well as in far downgradient well MW-3 (which also is not 
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associated with increasing chloride) is conclusive proof that the uranium trends in these 

wells are not being impacted by Mill activities. 

2.2.1 0 Gross Alpha 

The mean gross alpha in MW-3, MW-14, and MW-15 exceed the GWQS, but are not 

associated with statistically significant upward trends in any of those wells. MW-3 is also far 

downgradient from the Mill site and is therefore unlikely to have been affected by Mill 

operations to date. As a result, the concentrations of gross alpha in MW-3, MW-14 and 

MW-15 are attributed solely to natural causes. 

2.2.1 I Selenium 

Selenium is common across the site. However, while the means calculated from historical data 

for the wells do not exceed the GWQS for selenium, a number of rising trends require further 

analysis. As indicated in Appendix C, statistically significant increasing trends in selenium are 

suggested in MW-3, MW-14, MW-15, MW-18 and MW-19. On a review of the three sets of 

plots for selenium in Appendix F, it is evident that the upward trends in selenium in MW-14 and 

MW-18 are caused by non-detects and the changing reporting limits over time. The trends in 

selenium in those wells should therefore be ignored. This leaves statistically significant 

increasing trends in selenium in upgradient well MW-19, far downgradient well MW-3 and in 

MW-15, with the most significant of these being in upgradient MW-19 with a significant slope 

and an R2 of 0.41. Combining the fact that increasing trends in selenium are found in both 

upgradient and far downgradient monitoring wells with the fact that there is no increasing trend 

in chloride in any of these wells, we conclude that the increasing trends in selenium in MW-19, 

MW-3, and MW-15 are due to natural causes and not Mill activities. 

2.2.12 Manganese 

Table 2.2.1 indicates that the average manganese concentration exceeds the GWQS in 

groundwater samples from the following monitor wells: MW-14, MW-3, MW-26 and MW-32. 

The manganese concentration in a 1981 sample from far downgradient monitor well MW-3 was 

3590 J.Jg/L Since that time, concentrations in samples from MW-3 have exhibited a significant 

decreasing trend (R2=0.61) such that analysis results from the most recent sampling event 

returned a value of 630 J.Jg/L. The high manganese value in 1981 occurred long before any 

tailings seepage could have infiltrated to groundwater and traveled more than three quarters of 

a mile in the subsurface to impact this well. Thus, declining manganese concentrations at this 
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location must have a source other than tailings seepage and should be considered background 

or baseline to the site. 

Since manganese sampling began at MW-14 in 1991, concentrations in samples have remained 

relatively constant in a range from a low at the current value of 1650 J,Jg/L to a high of 211 0 

J.Jg/L in 2005. This range of values, considerably lower than early values of over 3000 J.Jg/L in 

MW-3, and the consistency of MW-14 manganese concentrations over 15 years of record 

indicate that these concentrations are also background/baseline to the site. 

Although the mean manganese concentration in MW-26 exceeds the GWQS, there is not a 

significant upward rising trend (R2=0.0006) (Appendix C). Lack of a rising trend and consistently 

elevated concentrations of manganese indicate that the manganese in MW-26 is baseline for the 

site. 

Manganese concentrations in groundwater samples from MW-32 exhibit a significant upward 

trend (R2=0.54) from 3740 J,Jg/L in results from the first sampling event in February of 2005 to 

4680 J,Jg/L in results from the most recent sampling event Qune 2006). MW-32 is located a 

short distance downgradient of identified elevated chloroform concentrations. Manganese has 

been cited as an electron acceptor during the biodegradation of chlorinated solvents (Wilson, 

1996). Microorganisms feed on the energy released from removal of electrons from the 

chlorinated solvent and their transfer to electron acceptors. Such a transfer would result in the 

reduction of relatively immobile oxidized manganese (IV) to more mobile reduced manganese 

(II). Such a process may explain rising the manganese trend in groundwater samples from 

MW-32. 

Significant rising manganese trends also occur in monitor wells MW-11 and MW-15; however, 

concentrations of manganese in samples from these wells are orders of magnitude below 

concentrations found in samples from MW-32 (see Appendix C - Regression Plots). 

Furthermore, the rising trend in MW-1 I is anchored by one data point in 1983 and all other 

data is from 2005/2006. There is no trend in the 2005/2006 data. The trend at MW-15 consists 

entirely of non-detects with the exception of one I I J.Jg/L detection in 2006 with a detection 

limit of I 0 J.Jg/L. Further, there are no upward trends in chloride or fluoride in any of these 

wells. For these reasons, we conclude that upward trends in manganese are not caused by 

activities at the Mill. 
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2.3 Conclusions 

For all cases where the mean of a constituent is less than its respective GWQS and there is no 

evidence of an increasing trend in the constituent, the mean can be accepted as natural 

background and the GWCL under the GWDP set as the mean plus two sigma. 

For all cases where the mean of a constituent exceeds its GWQS and there is no evidence of 

an upward trend, the mean can be accepted as natural background, and the GWCL under the 

GWDP can be set as mean plus two sigma. In cases where the exceedance is caused solely by 

changing reporting limits over time, it may be more appropriate to set the GWQS as the 

GWCL. 

Even though there are a number of increasing trends in various constituents at the site, we have 

concluded that none of these trends are caused by Mill activities, for the following reasons: 

• Chloride is unquestionably the best indicator parameter, and there are no significant 

trends in chloride in any of the wells (we do not consider the slight trend in chloride in 

MW-11 to be significant, due to its extremely low R2 of 0.006). Fluoride is the next best 

indicator, and there are no increasing trends in fluoride at the site. 

• There are no correlations between chloride and uranium in wells with increasing trends 

in uranium. It is inconceivable to have an increasing trend in any other parameter caused 

by seepage from the Mill tailings, without a corresponding increase in chloride. 

• There are significant increasing trends upgradient in MW-18 in uranium, sulfate, and 

selenium and in far downgradient in MW-3 in uranium and selenium. This provides very 

strong evidence that natural forces at the site are causing increasing trends in these 

constituents in other wells and supports the conclusion that natural forces are also 

causing increasing trends in other constituents as well. 

As discussed in Section 12.0, because the Mill site exhibits naturally increasing and decreasing 

trends in constituents in groundwater, the mean plus two sigma approach for determining 

compliance at the site will not be appropriate for upward trending constituents. First, in most if 

not all such cases, the monitoring results are not normally distributed, which brings into 

question the use of non-parametric statistics. Second, as the natural concentrations of these 

constituents in these wells are changing over time, it will b~ just a matter of time before an 

absolute standard, such as the mean plus two standard deviations, will be violated due solely to 

natural causes. Further thought should be given to using ratios of constituents to one or more 
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indicator parameters, such as chloride, as a more appropriate means of determining compliance 

at the Mill site for such upwardly trending constituents. 
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3.0 SUMMARY OF HISTORICAL OPERATIONS AND 

ENVIRONMENTAL SETTING 

The Mill is a permitted uranium mill with a vanadium co-product recovery circuit, located 

within the Colorado Plateau physiographic province approximately 5 miles south of the city of 

Blanding, Utah (Figure I). Mill construction began in 1979, and conventionally mined uranium 

ore was first processed in May 1980. Over its 25 year operating history the Mill has processed 

over 4 million tons of conventionally mined and alternate feed uranium ores for the recover of 

25 million pounds of U30 8 and 34 million pounds of vanadium to date. 

Uranium ore is received at the Mill and stockpiled for processing. The ore is initially fed to an 

18-foot diameter semiautogenous mill and then stored in slurry form in one of three pulp 

storage tanks. The Mill utilizes a two-stage leach process where overflow solution from the No. 

I counter current decantation {CCD) thickener is combined in an "acid kill" step with feed 

from the pulp storage tanks. The slurry from this first stage leach is separated in the pre-leach 

thickener, with the solids going to the second stage leach and the clarified solution going to the 

solvent extraction circuits. Concentrated sulfuric acid, steam, and sodium chlorate oxidizer are 

added in the second stage leach. This slurry is subsequently fed to the eight-stage CCD circuit 

where the underflow is discharged to tailings. The overflow from the CCD circuit is fed to the 

uranium solvent extraction circuit where the uranium is purified and removed from the 

solution. For uranium ores which also contain vanadium, the waste solution, or raffinate, from 

the uranium solvent extraction is fed to the vanadium solvent extraction circuit where the 

vanadium is removed from the solution. The solution remaining after the vanadium is removed 

is discharged to the tailings. If no vanadium is present in the ores, the solution remaining after 

the uranium is removed is discharged to the tailings. 

The uranium and vanadium which are purified in the respective solvent extraction circuits are 

precipitated, dried and packaged. 

3. I Current Conditions and Operating Status 

The Mill was in standby status from November 1999 to April 2002. During the standby period, 

the Mill received and stockpiled alternate feed materials from the Ashland I and Linde formally 

utilized sites remedial action program sites, as well as other sources of alternate feed materials. 
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During the period from April 2002 to May 2003, the Mill processed 266,690 tons of alternate 

feed materials. Subsequently the Mill entered standby mode but continued to stockpile alternate 

feed materials. 

The Mill is currently operating, having commenced operations in March 2005, with the 

processing of Cameco alternate feed materials. During this Mill run other alternate feed 

materials currently in stockpile will also be processed. DUSA expects to commence processing 

conventionally mined ores in the first quarter of 2008. 

3.2 Tailings Cells 

Three flexible membrane-lined cells, Cells I, 2, and 3, are used to contain tailings. A fourth cell, 

Cell 4A, does not currently contain any tailings solids, although it did contain some crystallized 

residue from tailings solutions that were placed in the cell in 1990. The cell had not been used 

since 1990 and, as a result, damage occurred to the seams in the liner due to thermal stress 

from years of exposure to full sunlight. DUSA removed the crystals from Cell 4A, deposited 

them in Cell 3, and is in the process of relining Cell 4A. Cell 4A will provide an additional 

2,000,000 tons of capacity. The environmental statement for the Mill contemplates the 

construction of three other 40-acre tailings cells in addition to Cell 4A to provide a tailings 

capacity for the Mill of over I 0 million tons. 

The Mill conducts on-going tailings reclamation by the following processes. As each tailings cell 

is filled with tailings, solutions are separated from tailings solids and pumped to the evaporation 

pond. Tailings solids are allowed to dry in place. As each cell reaches final capacity, reclamation 

will begin with the placement of interim cover over the tailings. As additional cells are 

excavated, the overburden is used to reclaim previous cells. This sequential reclamation 

process is intended to reduce total reclamation time and reduce potential for impact to human 

health and the environment. 

3.3 Geologic Setting and Stratigraphy 

The Mill is located near the western edge of the Blanding Basin within the Canyonlands section 

of the Colorado Plateau physiographic province. Broad, generally horizontal uplift and 

subsequent erosion have produced topography consisting of high plateaus, mesas, buttes, 

monuments, and deep canyons incised into the relatively flat-lying Mesozoic and Paleozoic 

sedimentary rocks. 
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Northeast of the Mill site, igneous intrusions forming the core of the Abajo Mountains have 

disturbed the classic flat-lying Colorado Plateau stratigraphy, resulting in uncharacteristic local 

folding and faulting of sedimentary rocks. The Abajo's rise to more than II ,000 feet above 

mean sea level (msl), and have likely provided a source of sediments to the Mill site (5,600 feet 

above msl) during intrusion and disturbance of older rocks. 

Quaternary deposits overlie the sequence of Mesozoic rocks present in the region. The 

Cretaceous Mancos Shale and Dakota Sandstone represent the local top of the Mesozoic 

section in the region and are underlain by the Lower Cretaceous Burro Canyon Formation. 

This unit is underlain in turn by the Jurassic Morrison Formation (includes the Brushy Basin, 

Westwater Canyon, Recapture, and Salt Wash Members), Summerville Formation, Entrada 

Sandstone, and the Navajo Sandstone. The Navajo is underlain by the Jurassic Kayenta 

Formation, which in turn is underlain by Triassic Chinle and Moenkopi Formations. Paleozoic 

sedimentary rocks underlie these Mesozoic units. 

Cretaceous geologic units that stratigraphically overlie the Burro Canyon Formation regionally 

(Mancos Shale and Dakota Sandstone) have been removed by erosion in the vicinity of the Mill. 

Thus, the lower Cretaceous Burro Canyon Formation (already present during the Mid-Tertiary 

Albajo igneous intrusive event) is directly overlain by Quaternary deposits at the Mill site. The 

Quaternary colluvial/alluvial sediments are typically coarse-grained deposits that contain little 

water. The Burro Canyon Formation is described as interbedded conglomerate and grayish

green shale with light-brown sandstone lenses deposited in a fluvial environment (Aubrey, 

1989). The average thickness of the unit is approximately 75 feet (U.S. Department of Energy 

[DOE], 2004). 

3.4 Hydrogeologic Setting 

The Burro Canyon Formation hosts the uppermost occurrence of groundwater at the site. 

Groundwater in this unit is perched (i.e., isolated from groundwater that occurs in geologic 

units that underlie the Burro Canyon Formation). Perched water is supported by the relatively 

impermeable, underlying, fine-grained Brushy Basin Member of the Morrison Formation. The 

permeability of the Burro Canyon Formation is generally low. Some conglomeratic zones may 

exist east to northeast of the tailings cells, potentially explaining a relatively continuous zone of 

higher permeability. The saturated thickness of the perched groundwater zone ranges from 

approximately 82 feet in the northeast portion of the site to_ less than 5 feet in the southwest 

portion of the site (DOE, 2004). Groundwater isopleths based on water level data collected in 

June 2005, (Figure 2) indicate that flow in the perched zone is generally from northeast to 
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southwest, although in the eastern portion of the site the gradient has a more southerly 

component. 

Groundwater in the regional Entrada/Navajo aquifer is under artesian pressure (upward flow 

gradient) providing a hydrologic barrier to any potential seepage from overlying geologic units. 

Perched groundwater within the Burro Canyon Formation is characterized by low yields and is 

generally of poor quality (contains moderate to high concentrations of chloride, sulfate, and 

TDS (Hunt, 1996). 
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4.0 AVAILABLE SOURCES OF DATA AND METHODS USED TO 

COMPILE DATA 

Although the Mill is designed as a facility that does not discharge to groundwater, DUSA is 

subject to the GWDP issued by the Utah Department of Environmental Quality (UDEQ), which 

specifically tailors the implementation of state groundwater regulations to the Mill site. Utah 

requires that every operating uranium mill in the state have a groundwater discharge permit, 

regardless of whether the facility discharges to groundwater or not. 

4.1 Requirements for Background Groundwater Quality Report 

Part I, Section H.3 of the GWDP specifies the following requirements for the background 

groundwater quality report for the existing wells: 

• Compilation of all available groundwater quality data for all existing wells at the facility 

• Evaluation and validation of existing and historic on-site groundwater quality data. The 

evaluation and validation includes: 

o Identification of records containing zero concentration values and either deleting 

those values from the data set or providing justification for including them; 

o Evaluation of the adequacy of minimum detection limits used, particularly with 

respect to the corresponding GWQS for each contaminant; 

o Determination of the adequacy of laboratory and analytical methods used; 

o Determination of the consistency of laboratory units of reporting; and 

o Evaluation of internal consistency between specific and composite types of 

groundwater quality data (e.g., charge balance of major ions and/or equivalence 

of measured and calculated TDS, if all major ions are reported), and identifying 

data that are inconsistent 

• Description of methods used in statistical analysis including any special statistical needs 

for management of data sets with a large proportion of non-detectable values 

• Provide descriptive summary statistics for each well and contaminant listed in Table 2 

of the GWDP 

• Conducting distributional testing for each specified ·well and contaminant, and justify 

the use of parametric or nonparametric statistical methods for each 
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• Evaluate temporal and spatial groundwater quality to determine if there are trends or 

significant changes over time or with distance across the site. 

4.2 Data Compilation 

Analytical data for groundwater were compiled from hard-copy reports, electronic reports, and 

spreadsheet files. Available sources included the Mill's semi-annual effluent reports to 

regulatory agencies (compiled from 1981 through March 2006), split sampling reports 

documenting joint DUSA-UDEQ sampling events (compiled from May 1999, November and 

December 2000, November 200 I, and September 2002), and background groundwater and 

DMT monitoring reports under the GWDP from the first quarter of 2005 through the second 

quarter of 2006. Other documents from which data were obtained are the Mill groundwater 

background (D'Appolonia, 1981 ), point of compliance (POC), and hydrologic evaluation (Titan, 

1994) reports; the groundwater POC report (Dames and Moore, 1978), 2000 DUSA 

groundwater background studies, and 200 I to 2004 UDEQ results from four split sampling 

periods. 

All available groundwater concentration data from 1979 through the second quarter of 2006 

were compiled into one database (Appendix I, data compact disc). Integrating different sources 

into a single database was a logistical challenge because analyses were performed by different 

laboratories over the years using various methods and reporting protocols. 

Table I lists the existing wells and monitoring parameters evaluated in this report. This table 

also provides the associated GWQS and groundwater compliance limits (GWCL) specified for 

each well and parameter in Table 2 of the GWDP. 

Table 2 of this report lists organic constituents reported as detected concentrations. See 

Section 7.3.1 for a discussion of organic constituents. 

Compiled groundwater quality data include chemical concentrations, field measurements (such 

as pH), and other variables listed below. There are approximately 19,000 records containing 30 

fields that were populated where information was available. All information has been compiled 

in a standard database format ("flat files") as a table in Excel. Each record includes the following 

elements (if data were available): 

• Monitoring well identification 

• Sampling date 

• Analyte name and parameter code 
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• Analytical result and the log of the result 

• Result qualifier (U=non-detected, J=detected, but not quantifiable, D=reporting limit 

increased due to sample matrix interference, B=detected in blank) 

• Detection limit (or detectable activity), reporting limit, or practical quantitation limit 

• GWCL from permit 

• Units of measurement 

• Sampling method (BAIL, PERIPUMP, MICROPG) 

• Laboratory name or identification of field measurement 

• Analytical method 

• Date of analysis 

• Validation (if performed) 

) ' 
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5.0 QUALITY ASSURANCE EVALUATION AND DATA 

VALIDATION 

Information on quality of data is critical to decisions that have to be made to protect human 

health and the environment. As an example, analyses of samples collected in 1981 and 1982 and 

during the period from 2000 to 2002 report concentrations of total suspended solids as high as 

360 mg/l. This may indicate improper filtration in the field and could result in artificially 

elevated metals concentrations. In addition, it is unclear whether other data within the data set 

were filtered or unfiltered and, in the absence of Mill site knowledge from as many as 25 years 

ago, it may be difficult to determine. As a result, the presence of aluminum, iron, or manganese 

at concentrations greater than 50 !Jg/L (0.05 mg/L) should be viewed with caution and may 

indicate the potential for overestimating concentrations of trace metals,. which are known to 

adsorb on colloids and suspended particulates of the oxi-hydroxides formed from these metals. 

Information on recent sampling protocols and practices is described in Section 2.6 of the facility 

Groundwater and DMT Performance Standard Monitoring Report submitted to UDEQ on 

August 31, 2005. Documentation of recent protocols and practices indicates a strong 

commitment to improved sampling and analysis techniques on the part of DUSA and its field 

personnel. 

Documentation of the QA/QC procedures for older samples is sparse. Further, while 

descriptions of data validation procedures can be found in various reports, it was unclear which 

data had undergone full validation because electronic data deliverables were not available and 

few validation flags or qualifiers were included in the reports from which the data were 

collected. Therefore, this assessment also includes a review of the compiled data for 

inconsistencies and calculations to check for internal consistency of the data. If more 

information that is complete becomes available, it should be incorporated into the database and 

considered in future revisions of this report. 

Examples of data quality issues identified are presented in Table 3, and a discussion of these 

issues follows. Uranium data points for several wells over a period in 1999/2000 were reported 

as 0.0003 !Jg/L, which was the reporting limit for uranium. After careful review of the database, 

it was determined that, due to these and other errors mentioned in Table 3, uranium should be 

re-entered in its entirety from the available hard copy laborat~ry reports dating back to 1980. 
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During the re-entry of uranium data, other inconsistencies became apparent. Early lab reports 

show laboratory-generated data with hand-written values for uranium activity, and uranium 

type (i.e. U30 8 or U). In many cases, the detection limit was not included in the lab report. This 

creates a problem when non-detects are reported, because the EPA requires use of half the 

detection limit in place of non-detects for statistical analysis. In instances where there is a less

than value for the non-detect, that value is assumed to be the detection limit (i.e. < 1.0, 1.0 is 

assumed to be the detection limit). 

There were several instances where the detection limit for uranium was in mass (mg/L) and the 

value was reported in activity (picocuries per liter [pCi/L]). This suggests that the lab 

determined the value of uranium in mass then converted the mass value to activity assuming 

secular equilibrium. However, there was nothing found in the records to document this, other 

than personal communications indicating that the Mill in-house lab (variably known as Wamco, 

Energy Fuels Nuclear, UMETCO, and CORE) did not have the capability to count U activity and 

therefore the activity results from that lab were converted from mass. 

Other early uranium data reported "uranium as U" values as mg/L, and "uranium as U30 8" 

values were reported in !Jg/L. All units were converted to !Jg/L for statistical analysis and 

comparison. When these values reported in mg/L were converted to J.Jg/L, the values were 

three orders of magnitude greater than the surrounding and subsequent values in the data set. 

This is most likely a laboratory reporting error. There were several lab reports that reported 

uranium as U with a hand-written "30g"after the U. Where this issue could not be resolved by 

additional supporting information to indicate which atomic mass was represented, the U30 8 

data was removed from the statistical evaluation. 

Much uranium data were not distinguished as being total or dissolved. We assumed all uranium 

data were dissolved unless otherwise noted as total. This assumption was based on 

groundwater sampling protocol at the Mill and discussions with DUSA personnel who were 

familiar with the sampling program. 

In addition to these data quality issues, there are several monitoring reports for which there 

are no corresponding laboratory reports. While these data are presented in tables within the 

historic reports, they cannot be verified (we cannot be sure how the values were obtained). 

Therefore, these data were excluded from statistical evaluation. 

These data quality issues are not unique to the Mill but are typical of environmental data 

collected over long periods. Methods of analysis have improved during the period of record and 
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compliance standards have followed improved detection limits to lower values. At the same 

time, most members of the public, including mine and mill operators, have incorporated an 

increased awareness of environmental issues as we deal with a legacy of previous practices that 

were acceptable in a less populous environment. Although early data collection and reporting 

procedures do not meet today's standards, they were the product of the best understanding of 

the time and were widely used by investigators to characterize many types of environmental 

concerns. 

5.1 Preparation of the Data Set for Statistical Analysis 

In order to perform meaningful statistical analysis, various data quality issues, some of which are 

listed in Part I, Section H.3 of the GWDP, had to be addressed. With the intent of providing a 

traceable analysis methodology, an untouched version of the complete data set was maintained 

for reference, while separate worksheets for statistical analysis were prepared using the 

following steps. 

5.1.1 Screen for Negative Values 

First, the data set was screened for negative values. If a negative value was related to a 

radiological analyte, the value was retained since a negative result is possible with radiological 

analysis. In some cases it was apparent that a minus sign was used to indicate a result was "less 

than" a minimum detection limit when the result was associated with a "U" qualifier (non

detect) and the result was the same magnitude as the detection limit. In this case, the minus 

sign was removed and the result and qualifier were retained. If no qualifier or detection limit 

was indicated, the data point was removed from analysis and placed in a table containing all 

removed data points (Appendix E). 

5.1.2 Screen for Zero Values 

In the next step, the data set was screened for zero values. Again, if a zero value was associated 

with a radiological analyte the value was retained. If the zero was associated with a non

radiological analyte with a detection limit and a "U" qualifier, it was replaced with one-half the 

detection limit. Analyte concentrations of "0" with no associated reporting or detection limit 

were removed from analysis and placed in a table containing all removed data points. 
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5.1.3 Screen for Truncated Values 

Integer values were examined for the potential of representing truncated data. This 

circumstance with questionable significant figures can reveal a problem with reporting units. For 

example, a U-natural concentration of 5 mg/L was reported and inspection of surrounding 

values indicated a more likely value of 0.005 mg/L (5 pg/L). When it was possible to identify a 

truncated value, the non-truncated version of the value was used (0.005 pg/L instead of 5 mg/L). 

5.1.4 Screen for Duplicate Records 

If identical sampling dates for the same constituent and the same well were noted containing 

similar but different results, the entries were considered duplicate samples. When it was 

possible to identify duplicate samples, the average of the results was used in place of the two 

separate results. An exception to this rule was if one of the values represented an outlier or 

extreme value. The value was then treated according to the outlier/extreme procedure 

described below. When duplicate records having the same sampling date and identical results 

were identified, one of the records was deleted, assuming that one of the values was a duplicate 

entry. 

5.1.5 Screen for Inconsistent Units 

Over the entire sampling record, some data sets contained different reporting units for the 

same analyte. In some cases, some results appeared to be in one unit while the detection, 

reporting, or practical quantization limits were stated in another unit. In order to make 

adequate comparisons to the monitoring requirements of the GWDP, this discrepancy was 

examined and, if the correct value could be confirmed by inspection of similar values from the 

same laboratory, units were converted to match the units for each analyte within the GWQS 

and GWCL listed in Table 2 of the GWDP. Otherwise, the data were excluded from statistical 

analysis. If such values could be verified, the change was made to the database. 

5.1.6 Handling of Non-Detects 

Per EPA guidance (EPA, 1988), all results indicated as non-detections were replaced by one-half 

the reported detection, reporting, or practical quantitation limits to prevent the data set from 

being censored on the low end. Since the value could be anywhere between zero and the 

detection limit, this substitution allows a 50% probability that the substituted value will be 

higher or lower than the substituted value. If the state determines that it is necessary, a more 
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sophisticated method of dealing with non-detects could be included in a future revision of this 

report. 

Finally, the percent of non-detections was calculated for each analyte for each well. Trend 

analyses were performed for those analytes for which more than 50% of the data set were non

detects, but they should be regarded with caution. However, descriptive statistics and box and 

whisker plots to identify outliers were prepared for both greater than and less than 50% non

detect cases. 

In a number of cases, the reporting limits changed over time or from time to time because of 

dilution gain (matrix interference). Since all indicated non-detections are included in the 

database as one-half of the reporting limit, the changing reporting limits can cause or contribute 

to upward and downward trends in the data. This is most noticeable in datasets comprised 

completely of non-detects that demonstrate a trend. To illustrate this, Appendix F contains 

three versions of linear regression plots for a number of constituents. The first version includes 

all the data, including the non-detects, and is therefore the same as the linear regression plots in 

Appendix C. The second version includes only the non-detects, thereby demonstrating any 

trends generated solely from changes to reporting limits. The third version plots all data other 

than the non-detects. A comparison of version three to version one shows the impact on the 

regression analysis caused by inclusion of the non-detects in the dataset. 

5.2 Comparison of Reporting Limits to Groundwater Quality Standards 

Available data on reporting limits from DUSA reports (1979 to 2006) were compared with 

GWQSs to evaluate whether reporting limits were adequate to ensure compliance with 

standards (Table 4). Most cases of reporting limit values in Table 4 that exceed standards do 

not correspond to non-detection of the analyte during analysis, but occurred when dilution of 

the sample was necessary to accommodate higher than expected concentrations of a 

constituent. Another circumstance leading to high reporting limits, known as matrix 

interference, is when higher than expected concentrations of another constituent in the sample 

interferes with the measurement of a constituent concentration. 

Table Sa presents individual records for non-detect results whose reporting limits exceeded 

GWQS for each constituent. If a result exceeded the GWQS it necessarily also exceeded the 

GWCL; however, some non-detect reporting limits only exceeded the GWCL. Table Sb lists 

the non-detect records exceeding GWCLs. The GWQS are. included for comparison. Table 6 

presents the information in Tables Sa and Sb by listing the total times a reporting limit 
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exceeded the GWQSs and/or GWCLs by well, constituent, and year. This shows that 

beryllium, cadmium, lead, molybdenum, thallium, and vanadium account for the majority of 

times a reporting limit exceeded the GWQS. Beryllium, cadmium (with a few exceptions, all 

below GWQS/GWCL), lead, molybdenum, thallium, and vanadium were largely undetected in 

all other samples when the reporting limit was less than the GWQS and GWCL, indicating that, 

in spite of instances when detection levels exceeded standards, these constituents are typically 

below standards in site groundwater. 

The non-detect reporting limit for uranium as metal (U-conc) exceeded the GWQS only nine 

times, all in 1982 and 1983. Since then, the reporting limit appears to be appropriate compared 

to both the GWQS and GWCL. 

The non-detect reporting limit for mercury exceeded the GWQS only five times, four in 1984. 

However, mercury was reported as undetected 26 times when the reporting limit exceeded 

the GWCL. In all of the instances between 1999 and 2002, the reporting limit only exceeded 

the 0.5 tJg/L GWCL for monitor wells with Class II water. This has subsequently been rectified, 

and from 2002-2006 no reporting limit exceeded GWQSs. 

Table 6 also reveals that most instances of reporting limits that exceed standards occurred in 

the early analyses from 1981 to 1985, in 1994, and again between 1999 and 2002. It is 

interesting to note that during the period 1995 to 1998, no reporting limits were in excess of 

the GWQS, but some did exceed the GWCL. However, this period is prior to the issuance of 

the GWDP and the establishment of GWCLs. 

5.3 Analytical Methods 

Over the years, a number of analytical laboratories have analyzed samples from the Mill. In 

many cases, laboratory reports for early data were not located, and analytical methods were 

not specified in the available electronic data. Energy Laboratories has conducted the analysis of 

groundwater samples from the Mill for the past seven years, employing industry standard 

methods, generally EPA methods, for analyses. Table 7 summarizes the current analytical 

methods used by Energy Laboratories for the various analytical constituent groups. Methods 

listed in Table 7 are considered appropriate for the groundwater analytes from the Mill based 

on wide consensus among regulatory agencies. EPA, American Society for Testing and 

Materials, the U.S. Nuclear Regulatory Commission; and most states recommend 

methodologies similar to those listed in Table 7. 
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5.4 Checks for Internal Consistency of the Data 

The GWDP specified an evaluation of the internal consistency of the data. The following 

comparisons provide quantifiable methods for evaluating internal consistency. 

• TDS calculated from total constituent mass versus measured TDS. Samples that had 

results for calcium, chloride, magnesium, potassium, sodium, sulfate, total alkalinity, and 

measured TDS were evaluated for comparability. Table 8 shows the data used to make 

the comparisons, which had an average ratio of 0.973 (97.3%) and a standard deviation 

of 0.093 (9.3%). If perfect, the ratio would be 1.0, so a ratio of 0.973 reflects good 

internal consistency. The ratios ranged from 0.666 (66.6%) to 1.368 ( 136.8%). 

• Charge balance of major cations (Ca, Mg, K, Na) and anions (HC03-, Cl, S04). This 

can be done only for samples in which the major cations (calcium, magnesium, 

potassium, and sodium) and anions (bicarbonate or total alkalinity, chloride, and 

sulfate) have been analyzed. In this regard, the older data are incomplete for some of 

the major ions. The goal for dilute waters ranges from -5.0 to +5.0%. Two rounds of 

samples (second quarter 1999 and fourth quarter 2000) showed charge balances (as a 

percentage, where 0 percent is perfect balance) ranging from -43.0 to +94.6%, with 

60% of the values falling within the -5.0 to +5.0% range, and 86% of the values falling 

within the -I 0.0 to +I 0.0%, indicating fair internal consistency in the analysis (Table 9). 

• When available, the relative percent difference between field duplicates was calculated 

to provide an estimate of sampling and analytical precision. Results, summarized in 

Table I 0, indicate that most analyses are within acceptable limits and that the data set 

is usable for determining background groundwater quality. 
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6.0 CALCULATION OF STATISTICAL PARAMETERS 

Descriptive summary statistics were calculated for compliance wells and parameters listed in 

the GWDP (Table II). Table II is divided into two parts: Table !Ia gives summary statistics 

for those data sets with parameters that were detected in more than 50% of the samples that 

were analyzed and Table II b provides summary statistics for data sets where parameters were 

detected in 50% or fewer of the samples analyzed. This division is based on analysis in EPA 

Guidance for Data Quality Assessment (EPA, 1996), which states: 

If the degree of censoring (the percentage of data below the deteaion limit) is relatively low, 

reasonably good estimates of means, variances and upper percentiles can be obtained. However, 

if the rate of censoring is very high (greater than 50%) then little can be done statistically except 

to focus on some upper quantile of the contaminant distribution, or on some proportion of 

measurements above a certain critical/eve/ that is at or above the censoring limit 

Further, the high proportion of non-detections for certain constituents may reflect the relative 

importance of that constituent in overall risk to human health and the environment. As 

described in following sections, a number of groundwater constituents tend to be readily 

removed from groundwater and immobilized on the aquifer matrix. These constituents tend to 

be relatively immobile whether they come from ambient, natural sources or if they originate in 

uranium mill process solutions. For this reason, they make poor indicators of impact from 

milling related processes. Given the size and complexity of the Mill database, the separation of 

Table II into two parts is intended to allow clearer focus on constituents that could provide 

more timely indication of potential impact to groundwater from milling processes. 

Summary statistics were calculated for constituents detected in less than 50 percent of the 

samples; however, these values should be regarded with caution because of the large 

proportion of non-detections that were replaced with proxy values of one-half the reporting 

limit. A simple substitution using one-half the reporting limit was employed for this initial 

summary of the data; more advanced methods of handling non-detections may be employed for 

future analyses. 

In addition to summary statistics box-and-whisker plots were constructed for compliance wells 

and parameters listed in the GWDP to determine whether outliers or extremes are present in 

the data set. 

If at least eight quarters of data were available, statistical analysis also included the following: 
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• Distributional testing to confirm that data fit a normal distribution using histograms, 

normal probability plots, and the Shapiro-Wilk W-test; if data were not normally 

distributed, the data set was log transformed and tested again. 

• Time-concentration trends were evaluated using both linear regression and the 

Kendall tau test for covariance. 

Regression analysis and Kendall tau tests should be viewed with caution for data sets where 

parameters of interest were detected in 50 percent or less of samples analyzed. Apparent 

trends within this subset of the data may not be real. See the discussion in Section 5.1 and 

Appendix F. 

6.1 Statistical Plots, Outliers, and Extremes 

Box-and-whisker plots (Appendix A) were constructed using STATISTICA data analysis 

software (version 7.1, Statsoft Inc., 2005) as part of the data evaluation for this investigation. 

These plots are used to describe and compare data distributions and highlight disparate results 

known as extreme values. An extreme is an observation that does not conform to the pattern 

established for other observations. Such values may be mistakes, such as transcription or 

reporting errors, or may be the result of instrument or laboratory errors. Extremes may also 

represent inherent variability in the measured parameter. Extremes that are found to be 

mistakes should be corrected or described and excluded from calculations. In cases where the 

extreme cannot be verified as an error, summary statistics and tests were performed both with 

and without the extreme. Figure 3 presents graphically the methodology employed for 

identifying extremes. 

The height of the box (H) represents the 25th (LBV) and 75th (UBV) percentile range of the data 

set with the median value plotted within. The whiskers represent the limits of the data between 

5 and 95 percent of all values. The default outlier coefficient of 1.5 was selected. This identified 

an outlier as being above or below more than 1.5 times the width of the box. 

Extreme values were identified as being more than 3 times above or below the width of the 

box. Once identified, extreme values were flagged in the original data set. A new data set was 

created omitting the extremes. Table 12 lists the data records with extreme values that were 

excluded from trend analyses. Because the exercise of identifying extremes is somewhat 

circular, with a new set of extremes appearing every time the old ones are eliminated from the 

data set, a decision rule was applied to limit potential abuse. The first pass of identifying and 
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eliminating extremes was used as a limiting control on this technique. Any subsequent extremes 

that were identified were retained for analysis unless eliminated for another reason. 

6.2 Distributional Testing 

Most statistical tests assume that data represent a normal distribution. However, EPA guidance 

suggests that a lognormal distribution is a more appropriate default statistical model for most 

groundwater data (EPA, 1992) and even this assumption commonly fails, requiring the use of 

non-parametric methods. Parametric statistical methods are preferred due to higher statistical 

power, but non-parametric methods have to be used when normality or log-normality cannot 

be verified. It is important to identify the distribution of the data because data that do not fit 

assumptions made in designing statistical operations can lead to false conclusions. 

Histograms were generated for each constituent in each well while applying the Shapiro-Wilk 

test (Shapiro and Wilk, 1965) for population distribution. The histograms were generated using 

untransformed data and log transformed data (Appendix D). The Shapiro-Wilk test is "one of 

the most powerful tests available for detecting departures from a hypothesized normal or 

lognormal density function" (Gilbert 1987). For the Shapiro-Wilk test to have sufficient power 

to reject hypothesis of normality (or log normality), the sample number, or "n" should be at 

least 20. Results of the Shapiro-Wilk test and designation of distributional type are provided in 

the table of summary statistics for each constituent in each well (Table I I a and I I b). 

Probability plots (Appendix B) show the concentration of a chemical in each sample in a manner 

that also shows how well the data set for the chemical fits a normal or lognormal distribution. 

The concentrations of some naturally occurring chemicals follow a lognormal distribution, so 

the original data was also log transformed and then plotted to assess the fit to a lognormal 

distribution qualitatively (distributional tests such as the Shapiro-Wilk test provide a 

quantitative measure of how well the data fit a particular distribution). 

Normal probability plots are also useful for visual identifying outliers and evaluating the possible 

presence of multiple populations within a data set. A probability plot consists of a graph of 

values ordered from lowest to highest and plotted against a standard normal distribution 

function. The horizontal axis is scaled in units of concentration (for example, mg/L), and the 

vertical axis is scaled in units of the normal distribution function (normal quantile). The 

horizontal scale can be plotted either as a linear scale (concentration versus normal quantile) or 

as a logarithmic scale (the logarithm of concentration versus normal quantile). Populations of 

data that plot as a straight line in a linear scale are referred to as normally distributed, and 
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populations that plot as a straight line in a logarithmic scale are referred to as lognormally 

distributed. There was a tendency for major elements (CI, $04, TDS, etc.) to plot as normal or 

log normal. Many trace constituents plotted as non-parametric. 

6.3 Trends in Concentrations 

Temporal trends in data were evaluated graphically using time-concentration plots including 

linear regression (Table 13 and Appendix C), and using the Kendall tau test (Table 13). 

Although extreme outliers were excluded from the trend analysis, additional outliers that were 

not obvious on the box and whisker plots are apparent in normal probability plots and should 

be evaluated further and possibly excluded in subsequent evaluations. 

The Kendall tau is a nonparametric test for trends that provides a probability that the data 

represent a trend or that the arrangement of data points over time is due to chance alone 

(random). The Kendall tau test was applied for constituents with detection rates of 50 percent 

or greater and at least eight samples. A summary of the significant results from the Kendall tau 

test is presented in Table 13. The 95 percent probability level (i.e., p-values less than or equal 

to 0.0500) was set as indicating statistically significant evidence of a trend. For example, the 

Kendall tau test provides significant evidence that selenium concentrations are rising in 

upgradient monitor wells MW-18 and MW-19 and in far downgradient monitor well MW-3. 

Significant decreasing concentrations or values were noted for alkalinity, ammonia, and arsenic, 

among others. 

Regression plots are not shown in Appendix C for any constituents, such as cobalt, with fewer 

than 8 data points. 

6.4 Descriptive Summary Statistics 

Summary statistics for each data set are presented in Table II. For purposes of this report, a 

data set is defined as all of the analysis results for a single constituent in a single monitoring 

well. Table I I is divided into two parts. Table I I a consists of data sets in which the constituent 

was detected in 50 percent or more of all analyses performed. Table I I b consists of data sets 

in which the constituent was detected in less than 50 percent of all analyses performed. Within 

these separate tables, data sets were divided into greater than eight valid N and less than eight 

valid N. 

Descriptive summary statistics and information presented in Table II include the following: 

• Chemical name 

32 



• Number of detections 

• Number of samples 

• Detection rate as a percentage 

• Arithmetic mean 

• Geometric mean (the backtransformed mean of the logtransformed data) 

• Standard deviation 

• Arithmetic mean plus two standard deviations 

• 95-percent upper confidence limit on the arithmetic mean (likely upper value of the 

arithmetic mean) 

• Minimum reported concentration 

• Maximum reported concentration 

• 25th percentile of sample population 

• 50th percentile of sample population 

• 75th percentile of sample population 

• lnterquartile range (range between the 25th and 75th percentiles) 

• Estimated skew of population distribution (skew greater than I indicates a right

skewed population; skew less than -I indicates a left-skewed population) 

• Shapiro-Wilk W-value for untransformed data 

• Shapiro-Wilk p-value for untransformed data, where a p-value less than 0.0500 

indicates sample population is not normally distributed (nonparametric or lognormal 

distribution) 

• Shapiro-Wilk W-value for log transformed data 

• Shapiro-Wilk p-value for log transformed data, where a p-value less than 0.0500 

indicates the sample population in not log normally distributed (nonparametric or 

normal distribution) 

• Distribution of sample population; either normal, lognormal, or nonparametric, based 

on results of the Shapiro-Wilk test. 
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7.0 RESULTS OF STATISTICAL EVALUATION 

Background groundwater quality is determined on a well-by-well basis, as defined by the mean 

plus two standard deviations (Part I, Section B of the GWDP, March 8, 2005). 

Because many of the Mill data sets are not normally distributed and a high level of non-detects 

are present for some constituents, the mean plus two standard deviations stipulated in the 

GWDP (2005) may not be the most appropriate or representative value to use to establish the 

limit of background for all constituents. Further, evidence is presented in Section 2.0 and 

elsewhere in this report that concentration trends present in some datasets represent natural 

processes that need to be incorporated into compliance standards. Methods to incorporate 

these processes should be discussed before compliance values are finalized. See Section 12.0. 

Nonetheless, because of the stipulation in the GWDP (2005), values of the arithmetic mean 

plus two standard deviations were calculated and are presented in Tables I I a and I I b. 

7. I Structure of Results Analysis 

We know that a number of chemical constituents present at high concentrations in tailings 

solutions have transport properties that would allow early detection of milling related impacts 

to groundwater and we note that the Tailings cells have been in place for over 25 years with 

little defined impact. These facts suggest that constituents present at lower concentrations in 

tailings solutions and with higher potential for attenuation would not be likely to provide the 

required early warning of impact. Therefore, in order to focus on constituents with high 

potential to provide early warning of impact, this document is organized to separate 

constituents listed in Table 2 ofthe GWDP into three groups as presented in Table 14. 

Table 14 is essentially a list of the frequency with which a particular constituent from Table 2 of 

the GWDP has been detected in site monitor wells. The monitor wells that have had 

detectable concentrations of a parameter on more than half of the occasions that an analysis for 

the parameter was performed are listed in horizontal rows. The constituents that have been 

most commonly detected in samples of site groundwater are listed near the top of the table 

and those that have been rarely detected are listed near the bottom. 

Based on this table, it is possible to divide the constituents that make up the GWDP into three 

groups. The upper, orange part of the list of constituents, with a ubiquitous presence across the 

site, includes all the major anionic species commonly found· in groundwater and discussed in 

subsequent sections as potential tracers of mill process impact to groundwater. In addition, this 
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upper part of the list includes uranium. This placement among commonly detected constituents 

indicates that, of the trace constituents on the GWDP list, these parameters are likely the most 

mobile in the groundwater environment beneath the Mill site and possibly the most mobile of 

the constituents of greatest concern. 

Nitrate species, in the next group down, have been consistently detected in less than half of 

historical monitor wells. Molybdenum and arsenic, the two other species that, like selenium, 

form oxyanions, have been detected less frequently than typically insoluble, redox-sensitive iron 

and manganese species. Constituents even lower on the list are rarely detected in groundwater 

beneath the Mill site. The point here is not to propose that sampling of the rarely detected 

species be discontinued but to focus attention on the more mobile constituents as indicators of 

milling related impact. 

7.2 Regression and Kendall Tau Analysis 

Monitor wells and constituents that exhibited a statistically significant upward or downward 

trend in regression analysis are presented in Table 13. It should be noted that statistically 

significant upward and downward trends are observed upgradient in MW-1, MW-18, and MW-

19, as well as far down-gradient in MW-3. 

7.3 Comparison of Data with Groundwater Quality Standards 

Table II contains summary statistics for all wells and constituents, including and excluding 

outliers. The table includes the value of the mean plus two standard deviations and states for 

each condition whether the mean exceeds the GWQS. Historically, not all this information was 

collected for the groundwater monitoring program. The semi-annual effluent monitoring 

reports typically provide data for a small number of selected inorganic chemicals (anions, 

metals, and radionuclides), along with data for pH and specific conductance. 

Based on the results of Kendall tau, regression analyses, and comparison of the mean to the 

GWQS for each constituent, a list of constituents and wells was prepared for special evaluation 

(See Table 2.2-1 in Section 2). The list includes each data set with a result that was above the 

GWQS or showed statistically significant evidence of an increasing trend. Each data set on this 

list was evaluated for indications that it might represent impact from uranium mill process 

solutions. Results of this evaluation are set out in Section 2.0 and provide no evidence that 

groundwater impacts from process solutions currently exist. · 
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7.3.1 Organic Constituents 

Organic constituents present in groundwater in the vicinity of MW-4 (see Figure 15 for the 

location of MW-4) have been identified as impacting groundwater beneath the Mill site and are 

currently being removed by active remediation. The source of these constituents is believed to 

be discharge of laboratory chemicals to historic septic leach fields that pre-date mill operations. 

Agreements between Utah and DUSA have ensured that this impact will not threaten human 

health or the environment.· These constituents do not represent direct impact by the milling 

process and they are currently being contained on site. Therefore, with the exception of a brief 

discussion in the following paragraphs, the remainder of this document will focus on potential 

impacts from the uranium processing activities and the tailings cells that represent the only 

potential source of impact at the Mill that might not be as easily controlled. 

Analysis for organic chemicals generally commenced with the UDEQ split sampling in 1999. 

Several organic compounds were detected, most notably chloroform in MW-4. Chloroform 

was detected at 4700 Jlg/L in the second-quarter of 1999 in a sample of groundwater from 

MW-4. Trace amounts of dichloromethane (a daughter product of natural chloroform 

degradation) and carbon tetrachloride were also detected. 

Trace amounts of chloroform (0.9 Jlg/L, estimated concentration near the reporting limit) and 

vinyl chloride were detected in the second-quarter 1999 sample from MW-3 (UDEQ split

sample data). Trace amounts of chloroform ( 1.2 JJg/L) were also detected in upgradient well 

MW -I. T etrahydrofuran was noted as a tentatively identified compound in samples from 

MW-3, MW-12, and upgradient well MW-1. In the second quarter of 1999, no organic 

chemicals (other than phthalate blank contaminants) were detected in wells MW-2, MW-5, 

MW-11, MW-12, MW-14, MW-15, MW-17, MW-18, and MW-19. 

UDEQ collected split samples in the third quarter of 2002 and found trace amounts of 

tetrachlorethene in samples from upgradient well MW-1 (0.4 Jlg/L, estimated), and side-gradient 

well MW-2 (0.2 Jlg/L, estimated); however, a chloroform concentration of 5190 JJg/L was 

measured in a sample of groundwater from MW-4. 

Table 2 lists the wells, sampling dates, constituents and results for all detected organic 

compounds in DUSA samples. The laboratory detection limit is included, if known, and results 

that exceed the associated GWCL are highlighted. 

Chloroform is the only constituent that consistently exceeds the GWCL, and concentrations 

are centered around wells MW-4 and MW-26. Figure 4 is a map showing the spatial distribution 
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of chloroform based on data from 2005 sampling. T etrahydrofuran results also exceed GWCLs 

in several other wells but, notably, have not been detected in MW-4 and MW-26. 

T etrahydrofuran results that exceed standards are from samples of groundwater in monitor 

wells MW-1, MW-12, MW-2, MW-3, and MW-5, which are located at a significant distance 

from the area of obvious chloroform concentrations. This group of wells is widely distributed 

across the site and includes upgradient (MW-1), side-gradient (MW-2), and far downgradient 

(MW-3) locations. The tetrahydrofuran is believed to have come from glues used in certain well 

casings and is currently under investigation. This source would explain why tetrahydrofuran is 

found in upgradient (MW-1) and far downgradient (MW-3) wells. 

Other organic constituents that have been detected include oil and grease (five detectable 

results), chloromethane (a number of detectable results), toluene (three detectable results at 

very low concentrations), and methylene chloride (one detectable result). These constituents 

should not be ignored but are not considered representative of groundwater conditions for the 

following reasons: 

• Analysis for oil and grease occurred only in 1981 and 1982. Since little is known about 

the sampling protocols from that time, and since oil and grease were also detected 

upgradient in MW-1, these results should be discounted. 

• Toluene and methylene chloride are present at very low concentrations with limited 

distribution, including in upgradient well MW -18. As a result, these constituent 

concentrations are likely false positives but worthy of continued attention. 

• The chloromethane detections are all close to, and of the same order of magnitude as, 

the detection limit. Detected concentrations of this constituent are also from samples 

taken from wells distributed across the site (including upgradient wells MW-1 and 

MW -19) with no apparent relation to the known area of chloroform detections, 

therefore these detections are likely not significant, but are worthy of continued 

attention. 

The source of groundwater concentrations of the other organic constituents is currently 

unclear, but given that they have been measured only in isolated cases, generally in non

recurring situations, including in above-gradient wells, they are likely a field or lab sampling 

error and are not directly related to the milling process or the tailings cells. The detection of 

methylene chloride in MW-26 may be from the same source as the chloroform contamination . 
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7.3.2 Inorganic Constituents 

Excluding the extremes listed in Table 12, individual records for ten constituents plus uranium 

have been detected in excess of their GWQS values; these included cadmium, iron, lead, 

manganese, selenium, thallium, uranium, and vanadium. 

Concentrations of these trace metals that were found to exceed GWQS values were generally 

metals whose reporting limits were the same as the GWQS for that metal. Detections near the 

reporting limit have more uncertainty associated with them than detections at higher 

concentrations; that is, the values are less precise. For example, if the GWQS = reporting limit 

= 0.004 mg/L for beryllium and beryllium is noted as detected at 0.006 mg/L there is much 

more uncertainty than if beryllium were detected at 0.045 mg/L where the reporting limit is 

0.004 mg/L. 

In the data set for beryllium, reporting limits were as high as 0.1 I 0 mg/L, which exceeds the 

GWQS of 0.004 mg/L by two orders of magnitude. Five detected concentrations, ranging from 

0.006 to 0.0 I mg/L, exceeded the GWQS; however, 127 samples were analyzed for beryllium 

and there was no spatial relationship between tailings cells and monitor wells that supplied 

samples that exceeded standards. Wells upgradient (MW-1), side-gradient (MW-2), far 

downgradient (MW-3), and adjacent to the tailing ponds (MW-5) all produced samples with 

values exceeding standards. The same holds true for values of thallium, cadmium, mercury, 

molybdenum, nickel, and selenium that exceed standards. None of these values appears to be 

related to the tailings wastewater. 

Of these, all the thallium that exceed GWQS are suspected to be non-detections that were 

inadvertently not qualified with a "U," because all have identical results ( 18 results = 0.009 

mg/L). The same holds true for beryllium (four results = 0.0 I 0 mg/L) and molybdenum (six 

results = 0.1 00 mg/L). Individual records for molybdenum exceed the GWQS in upgradient 

monitor well MW-19 and in MW-11, MW-12, MW-14, and MW-15, likely because the 

suspected non-detections of 0.1 mg/L exceed the GWQS by an order of magnitude. 

In addition, Table 2.2-1 shows that the constituents that either have increasing trends or have 

data sets where the calculated mean exceeds the GWQS. These occurrences are also 

distributed randomly across the site, with no apparent relationship to the tailings cells. See 

Section 2.0 for a full analysis of these constituents. These observations support evidence given 

in the spatial analysis presented in Section 8.0 that observed concentrations are natural and the 
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trends in data sets are due to natural processes. There is no evidence that any concentration in 

the overall data set is due to impact from uranium milling processes. 
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8.0 SPATIAL AND TEMPORAL ANALYSIS 

A major purpose of the statistical evaluation presented in this document, and specifically of this 

spatial and temporal analysis of groundwater monitoring data, is to determine what parameters 

within the monitoring data set may allow early identification of uranium milling related 

groundwater impacts so that responsible and expeditious corrective actions can be undertaken. 

Conversely, it is necessary to screen out spatial and temporal patterns identifying impacts from 

sources over which DUSA has no control and no responsibility or ability to abate. 

As described in the GWDP statement of basis, general experience from a number of similar 

uranium milling facilities has identified constituents and sources that are likely to provide a 

characteristic signature of milling impacts. Because tailings impoundments represent by far the 

largest volume and highest concentration potential source term, regulatory interest and 

groundwater monitoring at the Mill have prudently focused on these features as bellwether 

indicators of groundwater impacts. As the largest potential source of impact, if groundwater 

concentrations exhibit no spatial or temporal relationship to the tailings impoundments, both 

regulators and the Mill operators gain confidence that the milling process does not pose a risk 

to human health and the environment. Therefore, this analysis devotes particular attention to 

any indicators of a spatial or temporal relationship between tailings impoundments and 

groundwater quality distribution and trends. 

Spatial and temporal trends exist in many large monitoring data sets that, like data reviewed 

here, record decades of measurements of groundwater properties in samples from monitor 

wells distributed across several square miles. Groundwater quality within the Burro Canyon 

Formation is variable on a regional scale, hosting water types ranging from groundwater suitable 

for stock watering or other agricultural processes to saline brines (Hunt, 1996). 

Furthermore, temporal trends within a groundwater data set that spans decades can be related 

to a number of factors. In addition to the occurrence of climatic variability and similar cyclic 

natural phenomenon during the period of record, potential causes of temporal trends in 

groundwater data include changes in off-site activities as the larger surrounding community 

grows and land use changes. 

Changes in flow systems due to changes in land use are considered part of the natural variability 

in groundwater quality. Such changes are not the product of addition of pollutants that can be 

remediated; they are the result of a new adjustment to changing hydrogeologic conditions. 
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Although changes in a hydrogeologic system may result from human activity, in this case 

humans are simply one agent of hydrogeologic change among many. 

Off-site changes in groundwater flow regime that may occur (evidence that at least one such 

process is affecting groundwater conditions at the Mill is presented later in this Section) require 

establishment of new hydrologic and geochemical conditions. As the system moves toward a 

new equilibrium condition, natural constituent mass previously stored within sedimentary 

matrix material will likely be destabilized. This may be mass stored for millennia in the vadose 

zone that is liberated by increasing water levels, or it may be mass bleeding off from fine

grained sediments that was previously masked by dilution during a period of higher 

groundwater flow. Destabilization can result from numerous other processes, including a 

number of different chemical reactions responding to new conditions. 

8.1 Spatial Variability of Groundwater Quality at the Mill 

The spatial distribution of constituent concentrations in the perched groundwater system at the 

Mill is variable and may not represent a homogeneous flow system. A map of monitoring wells 

depicting concentrations of TDS present in samples of groundwater collected in 1983 (the 

oldest full set of data) and, for comparison, a map depicting concentrations in samples collected 

from the same monitor wells in 2005 and 2006 are included in Figure 5. These maps display 

relative concentration at each well by setting the area of the symbol (circle) in direct 

proportion to the magnitude of the concentration. TDS is chosen as a broad indicator of 

groundwater quality across the site; the distribution of other constituents is discussed in 

subsequent sections. 

These maps highlight the variability of TDS concentrations between different monitor wells and 

the relative stability of TDS concentrations measured at each well over time. Data collected in 

1983 ranges from 1160 mg/L TDS at MW-1 to 4880 mg/L TDS at MW-3, while data collected 

in 2005 and 2006 range from 1273 mg/L TDS at MW-1 to 5197 mg/L TDS at MW-3. Note that 

relative concentrations at each well are similar from 1983 to the 2005/2006 data. Varied TDS 

concentrations also show no apparent relation with a given well's proximity to the tailings·cells. 

Concentrations of constituents in groundwater samples from Mill site monitor wells that 

exhibit no significant trends over the more than 20 years of sampling record are likely the 

result of natural, ambient processes related to interaction between the water and the 

sedimentary matrix that hosts it. See Section 2.0 for discussiC?n of any upward trends in TDS at 

the site. 
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8.2 Conceptual Framework 

Ambient concentrations of constituents in groundwater are typically controlled by the spatial 

distribution of various naturally occurring minerals and by the type of geologic materials that 

host groundwater that monitor wells are completed in. The perched groundwater system at 

the Mill occurs within the Burro Canyon Formation, which is described as interbedded 

conglomerate and grayish-green shale, with light-brown sandstone lenses deposited in a fluvial 

environment (Aubrey, 1989). Mineralogical information is available for the Burro Canyon 

Formation on a regional basis and a general model of the distribution of sedimentary facies in a 

fluvial environment can provide insight into conditions in groundwater within the unit. 

8.2.1 Mineralogy 

The following geochemically important minerals have been identified as occurring regionally 

within the Burro Canyon Formation: quartz, illite-smectite, kaolinite, calcite, siderite, hematite, 

and pyrite (Aitinok, 1998). Quartz and the clay minerals illite-smectite and kaolinite are widely 

distributed in the Burro Canyon Formation. Quartz is typically non-reactive but clay minerals 

are known to be a source of potentially hazardous metals (uranium, nickel, lead, etc.) and semi

metals (arsenic, molybdenum, selenium, etc.) in many geologic settings around the world (Rai 

and Zachara, 1984). 

Calcite and siderite contribute to alkalinity, tending to increase the pH of solutions in contact 

with these solid phases. In addition, siderite can contribute iron to solution. Hematite and 

pyrite can also contribute iron and exert strong control over the redox state of groundwater 

when they are present. In particular, the oxidation of pyrite in sediments can be a major 

contributor to TDS as sulfide oxidizes to sulfate. This reaction also provides acidity that favors 

increased concentrations of metals in solution. 

8.2.2 Sedimentary Facies 

An understanding of the different fluvial sedimentary facies present in the Burro Canyon 

Formation provides a conceptual framework for understanding the spatial differences in 

groundwater quality across the Mill site. Over the period that water levels have been measured 

in the Burro Canyon Formation at the Mill site, the direction of groundwater flow has been 

consistently from the northeast toward the southwest. The geochemical variability of 

groundwater samples from monitor wells at the site and their apparent constant concentration 

over time suggest that, in spite of the continuity of hydraulic heads, local regimes representing 

different local geochemical sources of groundwater constituents persist within the Burro 
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Canyon Formation. Local geochemical sources may be related to the distribution of 

sedimentary facies within the Burro Canyon Formation in the vicinity of the Mill. 

Fluvial environments such as those represented by the Burro Canyon Formation comprise lens

like interfingering of the following deposit types (sedimentary facies): 

• channel floor deposits comprising coarse sand or gravel, 

• point bar deposits of fine-grained sand, and 

• flood plain deposits comprising silt and mud. 

As sediment deposition occurs over time, these deposit types are distributed back and forth 

across the larger stream channel, producing the characteristic discontinuous lens-like nature of 

a fluvial geologic unit. The different mineralogy and associated hydraulic properties of facies may 

explain a variable, but relatively stable, water quality regime within a fluvial geologic system. 

In general, groundwater moves relatively quickly through the coarse channel sand and gravel 

but much more slowly through silt and clay flood plain deposits. For these reasons, 

groundwater in fluvial environments has the potential to exhibit different geochemical types 

within what is identified as one geologic unit. Hydraulic heads can be maintained within the unit 

but the bulk of groundwater flow may be restricted to the gravel and sand facies. Note that all 

fluvial facies, including coarse-grained lenses, are discontinuous across relatively small areas, 

reducing total flow through the unit. These observations are consistent with the Utah Division 

of Oil, Gas & Mining Environmental Handbook's description of the Burro Canyon Formation as 

having very low to low permeability and containing waters which range from fresh to briny 

(Hunt, 1996). 

Sandy and gravelly sediment within the fluvial facies typically contain a high proportion of quartz 

and other relatively non-reactive minerals. Groundwater in contact with these minerals tends 

to have lower TDS content than groundwater in contact with clay minerals found in silt and 

clay facies. The lower groundwater velocities through the latter facies provide longer residence 

time allowing for more chemical interaction, which typically translates to a higher TDS. Silts and 

clays also provide more surface area and have greater sorption capacity than coarser sediments 

typically resulting in higher retention of metals and semi-metals during deposition. These metals 

can be remobilized, and samples of groundwater from site monitor wells completed in or near 

silt and clay lenses can be expected to exhibit higher metals and TDS concentrations than 

samples from monitor wells completed in sand or gravel lenses. 
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8.3 Water Level Ch_anges 

In spite of stability of overall TDS concentrations across the site, groundwater levels have risen 

dramatically in some monitor wells during the period from the early- to mid-1990s to the 

present. Trends in water level elevations with time are presented in Figure 6. The monitor 

wells at the site can be divided into two distinct groups based on these plots: wells that 

currently exhibit a strong upward trend (MW-1, MW-4, MW-11, MW-17, MW-18, and MW-

19) and those that exhibit iittle to moderate upward trend (MW-2, MW-3, MW-5, MW-12, 

MW-14, and MW-15). 

Of those monitor wells with a record of water level measurements dating back to the early 

1980s, MW-4 provides the most obvious record of change in water level trend that affected 

most or all of the monitor wells in the first group. The trend-line inflection point observed in 

1994 data records the beginning of a sharp increase in water levels. Water levels in this well 

have risen more than 25 feet since 1994. The inflection point and continued rising water levels 

is similar, although less dramatic, in data from MW-17, MW-18, and MW-19. 

The spatial distribution of changes in water levels during the period from 1994 to 200 I (more 

recent water level data is affected by pumping of wells in the vicinity of MW-4 to recover 

chloroform) is shown in Figure 7, which reveals that water level increases have occurred 

preferentially in monitor wells on the east side of the site while western monitor wells are 

relatively unchanged. Moderate rises can be observed in monitor wells in the west-central part 

of the site, perhaps indicating a transition zone. 

Reasons for water level increases and the uneven spatial distribution are currently unclear. 

DUSA and UDEQ have concluded that seepage from stock watering ponds upgradient of the 

Mill site are contributing to increases. Another contributing factor could be that regional 

increases in precipitation observed during the late 1980s and early 1990s (Diaz and Anderson, 

1995) have contributed, and increases may reflect a slug of water from one or more years of 

high recharge. 

One thing appears certain however; higher water levels do not originate as seepage from the 

Mill tailings cells. The largest groundwater level changes have occurred in MW-19, MW-18, and 

MW-4 on the northern and eastern boundaries of the Mill site and changes diminish toward the 

tailings cells. This distribution could be related to the distribution of fluvial facies across the site. 

A possibility worthy of further consideration is that coarse-grained fluvial facies are more 
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prevalent on the east side of the Mill site. If so, head differences from whatever source would 

be translated more quickly through more transmissive sediments. 

Data documenting this apparent regional scale change in groundwater levels provides evidence 

that groundwater at the Mill site is being affected by off-site changes to the groundwater flow 

regime. As described above, any change in the flow regime has the potential to destabilize 

constituent mass and instigate geochemical processes that will affect natural water quality. 

Changes to groundwater quality at the Mill site will occur as a result of observed water level 

increases and trends in constituent concentrations that result will have an impact on 

groundwater compliance. 
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9.0 TRACERS OF POTENTIAL GROUNDWATER IMPACT 

Natural variability and trends produced by natural processes should be incorporated into 

determination of the numerical values that will represent background concentrations, but in 

some cases it may be difficult to separate natural trends from trends produced as a result of 

milling related processes. The purpose of the following discussion is to provide a framework for 

understanding the natural variability of groundwater quality at the site and a logical structure 

for differentiating between trends and spatial distributions resulting from natural processes and 

similar trends that could result from potential tailings impact. 

A common hurdle facing regulators and operators addressing the potential for groundwater 

impacts is defining what might indicate an impact (i.e., how will we know that an impact has 

occurred). Recognizing the importance of constituent concentrations in tailings impoundment 

solutions as indicators of potential groundwater impact, UDEQ provided a concise summary of 

available data characterizing these solutions in Table 5 of the statement of basis for the Mill 

GWDP. Table 15 provides a summary of the measured concentrations of several key 

constituents, excerpted from UDEQ's more comprehensive list. 

The ideal constituent parameters to indicate impacts from tailings solutions would be: 

I. The constituent would move with the same velocity as transporting water; 

2. It would be present in source solutions at easily measurable concentrations; and 

3. It would not be common in ambient groundwater. 

A retardation factor is a measure of the rate of movement of a constituent relative to 

groundwater. A retardation factor of I 0 indicates that the constituent will move through the 

aquifer at a rate that is I 0 times slower than the velocity of groundwater. As described by the 

GWDP, retardation is a function of a constituent's soil-water partitioning coefficient as follows: 

(Eq. I) 

Where R is the retardation factor, Pb is the bulk density of the aquifer matrix (grams per cubic 

centimeter), 11 is the effective porosity of the aquifer matrix, and Kd is the distribution 

coefficient of the constituent. The distribution coefficient is the ratio of the constituent 

concentration adsorbed to the aquifer media (usually reported as milligrams per kilogram) to 

the constituent concentration dissolved in groundwater (usually reported as mg/l). Thus the 
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units of Kd are liters per kilogram or milliliters per gram. A number of factors contribute to the 

mobility and/or potential for attenuation of a constituent and the sum of these factors are 

expressed in the distribution coefficient. 

A primary control on constituent mobility is the particular ionic species of each constituent that 

forms, given. the specific conditions that are present in the aqueous environment. The types of 

ionic species and complexes that form in groundwater depend, among other things, on anion 

and cation availability and on pH and Eh conditions in site groundwater. 

As noted in the GWDP statement of basis, transport characteristics of common constituents in 

groundwater can be separated into groups exhibiting broadly similar behavior. Using the 

classification scheme from the GWDP, the following sections review the transport 

characteristics of constituents present in tailings solutions. This review is useful because it 

allows us to focus on those parameters that would present the first indication of impact from 

tailings cells. 

The strategy employed in evaluating the spatial variability in groundwater quality at the Mill is to 

compare concentrations and concentration ratios of these first indicators to the concentrations 

and ratios of the same constituents observed in site monitor wells. If first indicators of tailings 

impact are not present, water quality variability is most likely the result of other sources and 

processes. 

9.1 Anions 

Of the constituents listed in Table 15, chloride has chemical properties that lend themselves 

most readily to transport by water. Chloride is often chosen as a tracer of groundwater flow 

because common chloride minerals are highly soluble in water and have little tendency to 

crystallize from solution. Since chloride participates in relatively few chemical reactions, 

concentrations move along a groundwater flow path with little attenuation (retardation) in 

concentrations. A retardation factor of one (no retardation) is commonly assumed for chloride 

in most groundwater systems. 

As one of the few constituents found in groundwater systems with a retardation factor 

approaching one, chloride meets at least two specifications of an ideal indicator of potential 

tailings solution impact to groundwater. It is common in ambient groundwater (ranging from 

less than 1.0 mg/L at MW-23 on the downgradient margin of Cell 3 to 94 mg/L in upgradient 

monitor well MW-19, after extremes are removed), but the average chloride concentration in 

tailings impoundment solutions of 4600 mg/L is sufficient to guarantee that any seepage from 
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tailings impoundments would be measurable in groundwater before any substantial volume had 

entered the system. Thus, chloride is a primary indicator of potential tailings impact. 

Other useful chemical indicator species listed in Table 15 include ammonia, nitrate, fluoride, 

sulfate, and TDS. TDS is useful primarily because it is the sum of the anionic species present 

(the bulk of anions in most systems consist of bicarbonate/carbonate, chloride, nitrate, and 

sulfate) and associated cations (total positive cation charge must equal total negative charge 

from anions to maintain the electrical neutrality of water). 

None of these parameters provides the utility of chloride as a tracer in groundwater at the Mill 

site. The utility of ammonia and nitrate as tracers is reduced in systems where both are present 

in large amounts. This is because both are redox sensitive members of the natural nitrogen 

cycle and, as such, are subject to transformative redox reactions that mask the original 

abundance of either. Note also that near surface transformation products can easily be masked 

by the presence of the large nitrogen reservoir in the atmosphere (nitrogen gas accounts for 

approximately 78% of ambient air). 

Sulfate is present in tailings solutions at high concentrations but is present in ambient 

groundwater at proportionally higher concentrations than chloride. Further, the solubility of 

common calcium sulfate minerals is much lower than the most common chloride minerals, 

limiting the amount of sulfate that can remain dissolved and retarding sulfate concentrations 

along a flow path. 

Other than chloride, the constituent with most promise for indicating potential impacts from 

tailings solutions is fluoride. Referring to a periodic chart of chemical elements, fluoride is in the 

same elemental period occupied by chloride and, for this reason exhibits similar chemical 

properties. Fluoride is present in tailings impoundment solutions at an average concentration of 

nearly I ,500 mg/L. Fluoride is present in natural groundwater at concentrations ranging from 

less than detection to more than I 00 mg/L, but concentrations are typically near . one mg/L. 

However, unlike chloride, the common trace mineral apatite is known to act as a solubility 

control that can reduce fluoride concentrations along a flow path. Thus, while fluoride 

concentrations should be monitored, fluoride should be secondary to chloride as an indicator 

of impact. 

9.2 Metals 

Most metals are soluble and transportable at low pH but exhibit progressively higher 

retardation coefficients as pH values rise above the 3 to 4.5 range. Experience at a large 
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number of uranium mill tailings facilities in the western United States indicates that low pH in 

tailings solutions rarely persists more than a few hundreds of feet in any transport direction 

from a source due to the high neutralization potential generally observed in alkaline soils from 

arid regions of the western United States. These soil properties account for the small "acid 

halo" commonly observed around many older tailings impoundments that were constructed 

before liners were required. Some exceptions occur, but most metals are essentially immobile 

under neutral pH conditions encountered outside of the acid halo and do not serve as useful 

indicators. 

Table 5 of the GWDP statement of basis lists uranium ore related constituents that have been 

observed in ore deposits near the Mill. Some of these constituents may serve as indicators of 

impact at the Mill but caution should be used when assigning observed concentrations of these 

constituents in groundwater to a mill tailings impoundment source. Noting that uranium mills 

tend to be located in regions with nearby uranium ore, we also have to understand that many 

of the same characteristics that make a constituent a good indicator of tailings seepage may also 

allow transport from other nearby sources. 

Aside from uranium and associated radionuclides present in the uranium-238 decay series, 

constituents detailed in Table 2 of the GWDP statement of basis that are present in the 

uranium milling process and generally considered to be of greatest concern (i.e. present the 

highest levels of potential· risk) are arsenic, chromium, lead, molybdenum, nickel, and selenium. 

Of these, the redox sensitive metals and metalloids that form oxyanion complexes (arsenic, 

molybdenum, and selenium) may be the most prone to transport. However, as discussed 

below, they still are significantly less mobile than chloride and fluoride. 

As described by the GWDP, anions generally exhibit lower Kd values than metals. This is due to 

pH dependant behavior; positively charged cations are more mobile in an acidic environment , 

anionic species tend to be mobile at higher pH values because they have to compete for 

positive adsorption surfaces with much more abundant contributors to alkalinity (i.e. 

bicarbonate and carbonate anions). 

Dissolved nickel is present in oxidizing, acidic environments as the cation Ni2+. However, it is 

strongly adsorbed by Fe/Mn oxides and hydroxides (Rai and Zachara, 1984) that are likely 

present in abundance in the Burro Canyon Formation. 

Arsenic can occur in the environment in several oxidation ·states (-3, 0, +3 and +5) but in 

natural waters is mostly found in inorganic form as anionic arsenite [As(lll)) or arsenate (As(V)]. 
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Under oxidizing conditions, anionic arsenic can be mobile across a range of pH values because 

it has to compete for positive adsorption surfaces with much more abundant contributors to 

alkalinity (i.e. bicarbonate and carbonate anions). In reduced systems where sulfur is present, 

oxidation processes using sulfate as an electron acceptor precipitate highly insoluble sulfides. 

Arsenic substitutes readily for sulfur in sulfide, which removes arsenic from groundwater by 

coprecipitation. In addition, arsenic forms its own sulfide minerals (arsenopyrite and enargite, 

for example), further reducing arsenic concentrations in groundwater. 

Under oxidizing conditions, the dominant molybdenum species above a pH of 5 is molybdate 

ion (MoO/). Many of the metallic elements have molybdates of low solubility. The sulfide 

mineral molybdenite, also with a low solubility, forms under reducing conditions. 

Selenium occurs in solution as selenate or selenite species under oxidizing Eh conditions. These 

anionic species are adsorbed under acid conditions and desorb as conditions become more 

neutral. If conditions become reducing, selenides become more stable and selenium precipitates 

as ferroselite or substitutes for sulfur in pyrite. 

50 



-::"! 

10.0 SPATIAL AND TEMPORAL DISTRIBUTION OF INDICATORS 

OF POTENTIAL IMPACT 

The purpose of this section is to examine the spatial and temporal distribution of groundwater 

parameters that occur at the site and determine if evidence is available to determine whether 

water quality variability across the site could be related to impact from the milling operation. If 

there have been groundwater impacts from the uranium milling process and that impact is 

included in calculation of standards, the proposed GWCLs could be established at a value too 

high to provide early warning of potential problems. 

On the other hand, concentration trends in natural background that are not accounted for in 

the GWCL may cause unnecessary corrective actions to be taken and could limit the 

effectiveness of any action that might be employed. Another factor to consider is that, assuming 

a normal distribution, setting the GWCL at a value of two standard devotions above the mean, 

virtually guarantees that each well will be out of compliance in about five percent of all 

concentration values measured in groundwater samples from that well. This factor is in addition 

to spatial and temporal changes known to be migrating onto the site with currently unknown 

implications (i.e., changes in groundwater levels that clearly originate off site.) 

However, as discussed in Section 9.0, the chemical constituents present at high concentrations 

in tailings solutions have transport properties that would allow early detection of milling related 

impacts to groundwater and the Tailings Cells have been in place for over 20 years with little 

defined impact. Therefore, to separate those constituents that have little probability of 

providing definitive indication of mill process related impact to groundwater, the constituents 

from Table 2 of DUSA's GWDP are divided into three groups, as presented iri Table 14. 

Based on this table it is possible to divide the constituents that make up the GWDP into three 

groups. The upper, orange part of the list of constituents, with the ubiquitous presence across 

the site, include all the major anionic species commonly found in groundwater and discussed 

above as potential tracers of mill process impact to groundwater. 

Interestingly, this upper part of the list also includes uranium. This placement among commonly 

detected constituents confirms that uranium is likely the most mobile of the trace constituents 

on the GWDP list in the groundwater environment beneath the mill site, and possibly the most 

mobile of the heavy metal constituents of greatest concern. Nitrate species, in the next group 

down, have been consistently detected in less than half of historic monitor wells. Molybdenum 

and arsenic, the two other species that, like selenium, form oxyanions, have been detected less 
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frequently than typically insoluble, redox sensitive iron and manganese species. Constituents 

even lower on the list are rarely detected in groundwater beneath the mill site. The point here 

is not to propose that sampling of the rarely detected species be discontinued, but rather to 

focus attention on the more mobile constituents as indicators of milling related impact. 

Figures 8 through 13 plot constituent concentration values that were present in groundwater 

samples taken in 1983 compared to values from samples taken in 2005/2006. Although these 

plots represent a comparison of snap shots for each constituent, they do show the spatial 

distribution of the constituents during these periods and give an idea of temporal changes in 

concentrations. For a full discussion of linear trends in constituents over time, see Section 2.0 

and Table 2.2-1 

I 0.1 Chloride 

Figure 8 is a plot of the chloride concentration values that were present in groundwater 

samples taken in 1983 for comparison with concentration values from samples of as many of 

the same wells with data available in samples from 2005 and 2006. Like the similar plots of TDS 

concentration presented in Figure 5, these plots indicate the relative magnitude of 

concentration values by the relative size (area) of the bubble for each well. Note that, as with 

TDS concentrations, the chloride values are similar from 1983 to 2005-2006, indicating that, in 

spite of the variable magnitude of concentrations across the site, these comparative snap shots 

demonstrate that there has been little change in concentrations in samples from each well. See 

Section 2.0 and Table 2.2-1 for an analysis of any statistically significant chloride trends at the 

site. 

The values plotted for 1983 are only for those wells that were present on the site in 1983. The 

values plotted for 2005/2006 present a similar plot for all available 2005/2006 data, and while 

similarities are notable, higher values are present at some recently installed wells giving the 

impression that something has changed. This is related to the common phenomenon in 

placement of monitoring wells: they tend to be located adjacent to potential sources of impact. 

However, the older wells almost completely surround the new wells and the older wells have 

not changed significantly. If there had been recent impact that produced higher concentrations 

at the newer wells, it is hard to imagine that older wells could have avoided some impact. Most 

of the new wells have been located at the downgradient edge of the tailings cells. Therefore, 

although it may appear that there are higher concentrations. at the downgradient edge of the 

cells. The most likely explanation is that more data has revealed a wider range of groundwater 
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quality at the site, and that additional wells at random locations around the site would show 

similar results. 

The concentrations of other species of interest are presented in similar two plot series showing 

snapshots of groundwater quality across the site. Fluoride concentrations are presented in 

Figure 9. Figure I 0 is for sulfate concentrations during the same periods. Figures I I, 12 and 13 

present gross alpha concentrations, selenium concentrations, and uranium concentrations 

respectively. These constituents are discussed below: 

I 0.2 Fluoride 

Fluoride concentrations are variable from location to location (Figure 9). In 1983 the highest 

concentration was 0.74 mg/L fluoride in MW-5, just downgradient of Cell 3. In 2005/2006 the 

highest concentration was 1.03 mg/L fluoride in upgradient monitor well MW-19. The lowest 

concentrations measured in 2005 (0.2 mg/L) were in samples from monitor wells MW-14 and 

MW-15 located just downgradient of Cell 4, and MW-32 located on the eastern margin of Cells 

2 and 3. Only one statistically significant trend in fluoride at the site exists. Table 13 indicates 

that the downward trend of the fluoride regression line is statistically significant. A downward 

trend in fluoride is evidence that there has been no impact by tailings seepage at this location . . 
See the discussion in Section 2.0. 

I 0.3 Sulfate 

The sulfate concentration plots (Figure I 0) closely resemble the TDS plots (Figure 5), 

highlighting the variability of sulfate concentrations between different monitor wells and the 

relative stability of sulfate concentrations measured at each well over time. Data collected in 

1983 ranges from 658 mg/L sulfate at MW-1 to 3226 mg/L sulfate at MW-3, while data 

collected in 2005/2006 ranges from 688 mg/L sulfate at MW-1 to 3553 mg/L sulfate at MW-3. 

Like TDS plots (Figure 5) relative concentrations at each well are similar from 1983 to 2006 

data, indicating that there is no significant trend in sulfate data for the site as a whole over that 

time period. See Section 2.0 for an analysis of statistically significant sulfate trends in individual 

wells at the site. 

I 0.4 Gross Alpha 

Gross alpha concentrations are often related to the uraniur:n or thorium decay chains, but a 

large number of other radionuclides decay by the spontaneous emission of alpha particles. 

Radionuclides having atomic numbers of 58 (cesium) or higher can decay by this mechanism 
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(Faure, 1977). In addition, some radionuclides with low atomic number, such as helium, lithium 

and beryllium decay by this mechanism. Thus, gross alpha may not be a good indicator of milling 

impact to groundwater. Distribution of gross alpha concentrations in 2005/2006 (Figure. I I) 

show no spatial relationship to tailings cells or mill buildings. Comparison of 2005/2006 

concentrations to those measured in 1983 indicates that current groundwater values are lower 

than those that existed in groundwater before any impact to groundwater could reasonably be 

expected. See Section 2.0 for a discussion of individual monitoring wells that have exhibited 

mean gross alpha values in excess of the GWQS for gross alpha. 

I 0.5 Selenium 

Selenium is also a redox sensitive constituent and, as mentioned in the discussion of constituent 

trends in Section 2.0, significant evidence of rising selenium concentration in upgradient 

monitor well MW-19 and in far downgradient monitor well MW-3 would be difficult to explain 

as being related to tailings cells or the milling process stream. MW-19 is more than I ,500 feet 

upgradient of the Mill and as much as 2000 feet upgradient of the first tailings cell. MW-3 is 

located approximately 3,000 feet downgradient of the closest tailing cell, Cell 4A, and as much 

as 4,000 feet (or three quarters of a mile) downgradient of the closest active tailings cell. See 

Section 2.0 for an analysis of increasing trends in selenium in certain monitoring wells at the 

site. In comparing the distribution of selenium in 1983 and in 2005/2006 (Figure 12), note that 

the highest concentration of selenium is found in MW-15, which was not in existence in 1983. 

This relatively high concentration of selenium is MW-15 is indicative of variable water quality at 

the site combined with natural influences that have caused increasing trends in selenium in 

certain wells at the site (see Section 2.0). 

I 0.6 Uranium 

In comparing uranium distributions from 1983 to 2005/2006, it is notable that, for the wells that 

existed in 1983, MW-1, MW-2, MW-5, MW-11, and MW-12, there has been little change. As 

discussed in Section 2.0, however, there have been increasing trends in uranium, most notably 

in upgradient well MW-18, but also in MW-14, MW-15, MW-17, and far downgradient MW-3. 

The rising trends in uranium are attributable to natural causes (see Section 2). It is noteworthy 

from Figure 13 that the highest concentrations of uranium are distributed across the site, both 

upgradient and downgradient, as well as close to the tailings cells themselves, which further 

supports our conclusion that uranium concentrations at the s!te have not been impacted by Mill 

activities. 
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Once again, it is necessary to recall that monitoring wells tend to be located adjacent to 

potential sources of impact and not in locations that might demonstrate that concentration 

changes are more widespread. 
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11.0 TESTS FOR CORRELATIONS BETWEEN CHLORIDE AND 

URANIUM 

11.1 Combining Uranium and Chloride Concentration Data to Track Potentia/Impact 

From measured concentrations of uranium and chloride in the tailings solutions (Table 15) we 

know that the average value of uranium in these solutions is 93.6 mg/L while the average value 

of chloride is 4608.44 mg/L. If uranium concentrations in wells adjacent to tailings cells 

represented impact from tailings solution, abundant experience from other uranium mill tailings 

sites and general experience in numerous groundwater investigations in the last 30 years 

indicates that cell seepage could not transport uranium more quickly than chloride (see Section 

9.0). Thus, any uranium concentrations from tailings cell seepage impacting groundwater would 

have to be accompanied by corresponding increases in chloride concentrations. 

Thus, a primary way to discriminate between tailings solution impact, and lack of impact would 

be correlation or lack of correlation between uranium and chloride concentrations. If a location 

has been impacted by tailings solutions and uranium exhibits an increasing trend in 

concentration it should be accompanied by an increasing chloride trend. In a plot of uranium 

concentrations versus chloride concentrations, lower values of uranium should be associated 

with lower values of chloride and higher values of uranium should be associated with higher 

values of chloride, forming a linear trend of correlated values. If no linear trend exists in a plot 

of uranium versus chloride, we can conclude that the groundwater sampled has not been 

impacted by solutions in the tailings cells. Note that it is a lack of correlation that allows a 

positive logical conclusion. If a correlation exists the conclusion would be that tailings impact 

cannot be ruled out. 

Figure 14 is a plot of chloride versus uranium for monitor wells exhibiting highest uranium 

concentrations in 2006 that have sufficient data to support an analysis, including monitor wells 

MW-2, MW-5, MW-11, MW-12, MW-14, MW-15, and MW-17 adjacent to tailings cells, 

upgradient monitor wells MW-1, MW-18, and MW-19, and downgradient monitor well MW-3. 

All plots show a "scatter gun" random distribution of data pairs and correlation coefficients are 

all low. These data indicate that there is no correlation between chloride and uranium in these 

wells and no spatial relationship between the distribution of uranium concentrations in 

groundwater and tailings cells or processing facilities. 

Figure 13 shows that the highest uranium concentrations measured in samples of groundwater 

from the site in 2005 and 2006 were from MW-14, averaging 68 J.Jg/L. Figure 8 demonstrates 
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that the average chloride concentration in MW-14 during 2005-2006 is 19 mg/L. The uranium 

regression plot for MW-14 (Appendix C) indicates a slight {R2=0.248) but significant upward 

trend. However the chloride regression plot for the same well indicates a slight but insignificant 

negative trend (R2=0.0064). MW -15, adjacent to MW -14 also exhibits a slight but significant 

upward trend in uranium (R2=0.144) and no trend in chloride indicating that uranium 

concentrations in groundwater from this well are not the result of tailing seepage. 

To further illustrate this concept, consider upgradient monitor well MW-18 and far 

downgradient monitor well MW-3. Groundwater samples from both of these monitor wells 

exhibit strong and significant upward trends (MW-18, R2=0.875; MW-3, R2=0.308) and MW-18 

(upgradient of any possible impact from tailings cells) also exhibits a slight but statistically 

insignificant upward trend in chloride (R2=0.143). The chloride trend in MW-3 is flat (i.e., no 

trend, R2=0.000008) 

The observations detailed above demonstrate that uranium trends in monitor wells at the site 

do not have associated increases in chloride concentrations that would be expected if tailings 

seepage were impacting groundwater. Further, wells that exhibit increasing trends in uranium 

bear no spatial relationship to the tailings cells. Upgradient as well as far downgradient wells 

have increasing uranium trends. 

Based on the discussion of retardation and potential use of constituents as tracers of milling 

impact to groundwater in Section 9.0, and numerous studies of trace element behavior (Yu et 

al., 200 I), uranium has potential to be, next to chloride and fluoride, the most mobile of the 

constituents that are present in the uranium milling process and generally considered to be of 

greatest concern. If uranium has not impacted groundwater in the 26 years that the mill has 

been operational, it is unlikely that less mobile constituents in tailings fluids have or will impact 

groundwater. 

Evidence that uranium, next to chloride and fluoride, is the most mobile of constituents of 

concern at the Mill is given by its place in the classification of constituents from Table 14, which 

is based on the frequency that various constituents have been detected in groundwater. While 

there were periods in the history of sampling and analysis of groundwater that detection limits 

were too high to detect a small number of constituents (principally beryllium, cadmium, lead, 

molybdenum, thallium and vanadium), these periods represent less than 30 percent of the 

sampling record. Omitting these periods results in the same cJassification of constituents shown 

in Table 14, thereby supporting uranium as the most mobile of the constituents of concern, 

next to chloride and fluoride. 
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The distribution of uranium has been demonstrated above to be unrelated to tailings cells or 

milling processes at the site. Therefore we conclude that current variability in groundwater 

concentrations represent natural variability in the Burro Canyon Formation and should be 

incorporated into calculations of GWCLs. A corollary conclusion is that trends in 

concentrations, observed, for example, in selenium concentrations measured in groundwater 

samples from upgradient monitor wells MW-18 and MW-19, and for downgradient well MW-3, 

also represent natural variability and should be factored into compliance monitoring. 

58 



12.0 CALCULATION OF GWCLS 

Evidence suggests that changes are occurring to the groundwater system that are not the result 

of tailings seepage, but instead, represent other natural and/or offsite sources that are not 

under DUSA's control and which DUSA has no responsibility or ability to abate. Under these 

conditions compliance standards calculated using a mean plus two standard deviation approach 

are inappropriate and could lead to a false conclusion that groundwater has been impacted by 

tailings seepage. Nevertheless, the values calculated using this approach are presented in Tables 

II a and II b as requested by UDEQ. INTERA recommends that alternative methods for 

calculating compliance standards that incorporate natural changes to the groundwater system 

should be discussed before compliance values are finalized. One such method would be to base 

compliance standards on rations between trending constituents and indicative parameters, such 

as chloride. 
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13.0 CONCLUSIONS 

This Background Groundwater Quality Report has been prepared in accordance with the 

requirements of Part I.H.3 of the GWDP to evaluate all historic data for the purposes of 

establishing background groundwater quality at the site and developing GWCLs under the 

GWDP. 

In preparing this Report we have compiled a database of over 19,000 entries, have performed 

QAJQC analysis on the database, have performed statistical analysis of the data and have 

analyzed the data and the statistical results as required by Part I.H.3 of the GWDP and have 

made such other determinations as we have considered necessary in order to establish 

background groundwater quality at the site. 

After extensive analysis of the data, we have concluded that there have been no impacts to 

groundwater from Mill activities. 

Because Mill activities have not impacted background groundwater quality, setting the GWCLs 

as the mean plus two standard deviations will be appropriate for each constituent that has a 

sufficient number of data points and that does not exhibit an increasing trend. In most cases, 

the data for these constituents appear to be close to being normally or log normally distributed. 

In cases where the data set for a constituent is comprised mainly of non-detects, it may be 

more appropriate to set the GWCL as the GWQS, since there is no meaningful mean and 

standard deviation for the constituent. However, where a constituent exhibits a rising trend, 

setting the GWCL as the mean plus two standard deviations is not recommended, because the 

data is not distributed normally, and it will be just a matter of time before the increasing trend 

will cause the GWCL to be exceeded, due entirely to natural causes. In such cases, 

consideration should be given to developing compliance limits based on other factors, such as 

ratios between the trending constituent and indicator parameters such as chloride. 
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Table 1. Existing Wells, Monitoring Parameters, Groundwater Quality Standards and Groundwater Quality Compliance Limits, Background Groundwater Quality Report 
for White Mesa Mill, Utah 

Type Contaminant 

Nutrient Ammonia, N 

Nutrient Nitrate+Nitrite, N mg/L 

Metal Arsenic pg!L 
Metal Beryllium pg/L 

Metal Cadmium pg/L 

Metal Chromium pg/L 

Metal Cobalt pg!L 
Metal Copper pg/L 

Metal Iron pg/L 

Metal Lead pg/L 

Metal Manganese pg/L 

Metal Mercury pg/L 

Metal Molybdenum pg/L 

Metal Nickel pg/L 

Metal Selenium pg/L 

Metal Silver pg/L 

Metal Thallium pg/L 

Metal Uranium pg/L 

Metal Vanadium pg/L 

Metal Zinc pg/L 

Radiologic Gross Alpha pCi/L 

Other Fluoride mgiL 

Other Chloride mg/L 

Other Sulfate mg/L 

Other TDS mg/L 

Other Field pH pH 

voc Acetone pg!L 

voc Benzene pg/L 

voc 2-Butanone (MEK) pg!L 

voc Tetrachloride pg/L 

VOC Chloroform pg/L 

vee Chloromethane pg/L 

vee Dlchloromethane pg/L 

vee Naphthalene pg!L 
vee Tetrahydrofuran pg!L 

VOC Toluene pg!L 
vee Total Xylenes pg/L 

Notes: 

GWQS =Groundwater quality standard 
mg/L = Milligrams per liter 
pCi/L = Picocuries per liter 
pg/L = Micrograms par liter 
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Class = Classification of groundwater based on TDS content 
Class II = TDS from 500 to 3,000 mg/L 
Class Ill = TDS from 3,000 to 10,000 mg/L 
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Table 2. Results for All Detected Organic Compounds in DUSA Samples 
Background Groundwater Quality Report for White Mesa Mill, Utah 

Notes: 

PT _NAME = Monitoring well name 
CLASS = Class designation based on water quality; Class II waters have TDS less than 3,000 mgJL; 

Class Ill waters have TDS between 3,000 and 10,000 mgll 
SDATE =Sampling date 
LAB = Laboratory that performed the chemical analysis 
QUAL= Result qualifier, where •u• indicates a nondetection; 'D' indicates dilution for analysis 
DETLIM = Detection limit 
GWQS =Groundwater Quality Standard 
GWCL =Groundwater Compliance Umit, based on classification of groundwater (CLASS) 
pg/L = Micrograms per liter 
EXCEED?= Indicates whether the resu~ exceeds the applicable GWCL; boldlace font highlights exceedances; NA means Not Applicable; 

UNK means unknown at this time 



Table 3. Examples of Data Quality Issues 
Sampling 

WeiiiD Date Problem Effect/Outcome 
MW-1 3/28/1994 Spike error Chloride data invalid due to spike error 
Numerous Numerous Result reported as "0" with no Such "0" value nondetections lacking a reporting limit 

reporting limit given were qualified with a 'Z' qualifier and excluded from 
statistical analysis 

Numerous Numerous Disagreement of units and Attempt to correct result or unit prior to statistics 
result (mg v IJg) 

Numerous Numerous result and reporting limit are 
the same value without a U 
qualifier 

MW-13 3/20/2003 8-qualifier for U and Cl Detected in blank; results compared with other sample 
results for same well 

MW-14A 3/23/2001 8-qualifier for U, Cl, and K Detected in blank; results compared with other sample 
results for same well 

MW-14A 6/11/2001 8-qualifier Cl and K Detected in blank; results compared with other sample 
6/12/2001 results for same well 

MW-1 1/27/1988 Arsenic at 690 mg/L Rest of results are in .001-.005 mg/L range "extreme 
values out of line with rest of data"; excluded from 
statistical evaluation. 

MW-1 2/16/1990 Selenium at 692 mg/L Rest of results are in .001-.005 mg/L range "extreme 
values out of line with rest of data"; excluded from 
statistical evaluation. 

MW-1 8/7/1990 Selenium at 685 mg/L Rest of results are in .001-.005 mg/L range "extreme 
values out of line with rest of data"; excluded from 
statistical evaluation. 

MW-4 9/24/1991 Selenium at 1.4 ll!QIL Units error or TSS? 
MW-1 9/30/2000 Iron at 20 mg/L Units likely off by 1 ,000; should be 0.020 mg/L 
MW-2 9/30/2000 Iron at 20 mg/L Units likely off by 1 ,000; should be 0.020 mg/L 
MW-3 9/30/2000 Iron at 20 mg/L Units likely off by 1 ,000; should be 0.020 mg/L 
MW-17 9/30/2000 Iron at 20 mg/L Units likelyoff by_1,000; should be 0.020 mg/L 
MW-18 9/30/2000 Iron at 20 mg/L Units likely off by 1 ,000; should be 0.020 mg/L 
MW-19 9/30t'2000 Iron at 1 ,650 mg!L Units likely off by 1 ,000 or TSS contamination 
MW-13 9/30/1999 pH= 3.77 Acid groundwater not consistent with earlier and later 

measurements at MW-13; field error 
MW-13 9/3/2000 pH= 3.77 Acid groundwater not consistent with earlier and later 

measurements at MW-13; field error 
MW-13A 12/9/1999 pH =3.2 Acid groundwater not consistent with earlier and later 

measurements at MW -13A; field error 
MW-20 12/1/1994 pH= 10.01 New well; improperly developed 
MW-14 5/1/1999 Zinc at 12,900; 27,500 and Units incorrect or sample contaminated with TSS 

11/30/2000 23,200 pg/L 
9/1/2002 

MW-15 5/1/1999 Zinc at 13,000; 25,800 and Units incorrect or sample contaminated with TSS 
11/30/2000 16,800 pg/L 

11/1/2001 
MW-5 9/10/2002 Ammonia at 42.5 mg/L Units error? All other ammonia detections (for all 

wells) are less than 2 mg/L 
MW-3 10/31/1979 TDS low compared to all Since 1982, TDS in MW-3 averaged about 5,250 mg/L 

1/31/1980 other results (n = 61) for this 



Table 3. 

WeiiiD 

Numerous Numerous 

981 Unat = 11 

MW-1 2/1981 Unat 

MW-1 9/1/1981 Unat =<1 mg/L 

MW-1 1/28/1 

-·~. MW-1 8/23/1 = 107.46mg/L 

MW-12 11/22/1 

MW-12 12/8/1 

MW-12 12/8/1 Sample) Unat = 

Effect/Outcome 

reporting unit error, mg/L should be ug/L; 
"""'nn<>n result to 0.004 

reporting unit error, mg/L should be ug/L; 
result to 0.001 

'"'"."'""'
0 reporting unit error, mg/L should be ug/L; 

result to <0.001 

, mg/L should be ug/L; 

reporting unit error, mg/L should be ug/L; 
l<'h<>nt,orl result to 0.005 

reporting unit error, mg/L 
'"h<>nt,arl result to <0.001 

reporting unit error, mg/L should be ug/L; 
l'n<>,nn<>rl result to 0.001 

with extremes during box 



Table 3. Examples of Data Quality Issues 
Sampling 

WeiiiD Date Problem Effect/Outcome 
MW-2 5/19/1980 Unat =1 Omg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.01 0 
MW-2 6/17/1980 Unat= 1mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.001 
MW-2 7/16/1980 Unat =14mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.014 
MW-2 8/19/1980 Unat=4mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.004 
MW-2 911/1980 Unat =67mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.067 
MW-2 10/1/1980 Unat =5mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.005 
MW-2 11/13/1980 Unat=8mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.008 
MW-2 12/10/1980 Unat = mg/L 18 Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.018 
MW-2 1/22/1981 Unat =17mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.017 
MW-2 2/11/1981 Unat=9mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.009 
MW-2 9/1/1981 Unat =1mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.001 
MW-3 5/19/1980 Unat =15mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.015 
MW-3 6/17/1980 Unat =18mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.018 
MW-3 7/16/1980 Unat =21 mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.021 
MW-3 8/19/1980 Unat=4mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.004 
MW-3 9/1/1980 Unat =21 mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.021 
MW-3 10/1/1980 Unat=3mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.003 
MW-3 11/11/1980 Unat =9mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.009 
MW-3 12/10/1980 Unat =23mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.023 
MW-3 1/22/1981 Unat =13mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.013 
MW-3 2/12/1981 Unat =7mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.007 
MW-3 9/1/1981 Unat =<1 mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to <0.001 
MW-5 6/17/1980 Unat=8mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result1o 0.008 
MW-5 7/16/1980 Unat=8mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.008 



Table 3. Examples of Data Quality Issues 
Sampling 

WeiiiD Date Problem Effect/Outcome 
MW-5 8/19/1980 Unat =10mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.010 
MW-5 9/1/1980 Unat =8mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.008 
MW-5 10/1/1980 Unat =8mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.008 
MW-5 11/13/1980 Unat =1mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.001 
MW-5 1/22/1981 Unat =13mg/L Possible reporting unit error, mg/L should be ug/L; 

changed result to 0.013 
MW-2 5/19/1980 U reported as U308 Excluded from statistical analyses 
MW-2 6/17/1980 U reported as U308 Excluded from statistical analyses 
MW-2 7/16/1980 U reported as U308 Excluded from statistical analyses 
MW-2 8/19/1980 U reported as U308 Excluded from statistical analyses 
MW-2 12/10/1980 U reported as U308 Excluded from statistical analyses 
MW-2 1/22/1981 U reported as U308 Excluded from statistical analyses 
MW-2 2/11/1981 U reported as U308 Excluded from statistical analyses 
MW-2 3/1/1981 U reported as U308 Excluded from statistical analyses 
MW-2 4/21/1981 U reported as U308 Excluded from statistical analyses 
MW-2 9/1/1981 U reported as U308 Excluded from statistical analyses 
MW-2 1/28/1982 U reported as U308 Excluded from statistical analyses 
MW-2 1/28/1982 U reported as U308 Excluded from statistical analyses 
MW-2 4/2/1982 U reported as U308 Excluded from statistical analyses 
MW-2 8/3/1982 U reported as U308 Excluded from statistical analyses 
MW-2 12/10/1982 U reported as U308 Excluded from statistical analyses 
MW-2 10/27/1983 U reported as U308 Excluded from statistical analyses 
MW-3 5/19/1980 U reported as U308 Excluded from statistical analyses 
MW-3 6/17/1980 U reported as U308 Excluded from statistical analyses 
MW-3 7/16/1980 U reported as U308 Excluded from statistical analyses 
MW-3 8/19/1980 U reported as U308 Excluded from statistical analyses 
MW-3 12/10/1980 U reported as U308 Excluded from statistical analyses 
MW-3 1/22/1981 U reported as U308 Excluded from statistical analyses 
MW-3 2/12/1981 U reported as U308 Excluded from statistical analyses 
MW-3 3/1/1981 U reported as U308 Excluded from statistical analyses 
MW-3 4/13/1981 U reported as U308 Excluded from statistical analyses 
MW-3 9/1/1981 U reported as U308 Excluded from statistical analyses 
MW-3 1/27/1982 U reported as U308 Excluded from statistical analyses 
MW-3 1/27/1982 U reported as U308 Excluded from statistical analyses 
MW-3 4/13/1982 U reported as U308 Excluded from statistical analyses 
MW-3 8/5/1982 U reported as U308 Excluded from statistical analyses 
MW-3 12/13/1982 U reported as U308 Excluded from statistical analyses 
MW-3 4/21/1983 U reported as U308 Excluded from statistical analyses 
MW-3 10/26/1983 U reported as U308 Excluded from statistical analyses 
MW-3 10/27/1983 U reported as U308 Excluded from statistical analyses 
MW-5 5/19/1980 U reported as U308 Excluded from statistical analyses 
MW-5 6/17/1980 U reported as U308 Excluded from ·statistical analy_ses 
MW-5 7/16/1980 U reported as U308 Excluded from statistical analyses 
MW-5 8/19/1980 U reported as U308 Excluded from statistical analyses 



Table 3. Examples of Data Quality Issues 
Sampling 

Well ID Date Problem Effect/Outcome 
MW-5 12/9/1980 U reported as U308 Excluded from statistical analyses 
MW-5 1/22/1981 U reported as U308 Excluded from statistical analyses 
MW-5 2/11/1981 U reported as U308 Excluded from statistical analyses 
MW-5 3/1/1981 U reported as U308 Excluded from statistical analyses 
MW-5 4/21/1981 U reported as U308 Excluded from statistical analyses 
MW-5 9/1/1981 U reported as U308 Excluded from statistical analyses 
MW-5 1/26/1982 U reported as U308 Excluded from statistical analyses 
MW-5 1/26/1982 U reported as U308 Excluded from statistical analyses 
MW-5 4/13/1982 U reported as U308 Excluded from statistical analyses 
MW-5 8/3/1982 U reported as U308 Excluded from statistical analyses 
MW-5 12/13/1982 U reported as U308 Excluded from statistical analyses 
MW-5 10/27/1983 U reported as U308 Excluded from statistical analyses 



Table 4. Comparison of DUSA Reporting Limits (1979 to 2005) to Groundwater Quality Standards, 
Background Groundwater Quality Report for White Mesa Mill, Utah 

Type Chemical or Parameter GWQS DUSAMinRL DUSAMaxRL Units 

Nutrient Ammonia, N 25 0.05 0.2 mg/L 

Nutrient Nitrate+Nitrite, N 10 0.01 0.1 mg/L 

Metal Arsenic 50 100 pg/L 

Metal Beryllium 4 0.2 110 pg/L 
... 

Metal Cadmium 5 0.1 50 pg/L 

Metal Chromium . 100 50 pg/L 

Metal Cobalt 730 10 10 pg/L 

Metal Copper 1,300 5 50 pg/L 

Metal Iron 11,000 1 50 pg/L 

Metal Lead 15 500 pg/L 

Metal Manganese 800 100 pg/L 

Metal Mercury 2 0.2 300 pg/L 

Metal Molybdenum 40 100 pg/L 

Metal Nickel 100 50 pg/L 

Metal Selenium 50 50 pg/L 

Metal Silver 100 10 pg/L 

Metal Thallium 2 100 pg/L 

Metal Uranium 30 0.0003 pg/L 

Metal Vanadium 60 500 pg!L 

Metal Zinc 5,000 5 1000 pg/L 

Radiologic Gross Alpha 15 0.8 18.7 pCi/L 

Other Fluoride 4 0.1 0.1 mg/L 

Other Chloride TBD 1 5 mg/L 

Other Sulfate TBD 1 mg/L 

Other TDS TBD mg/L 

Other Field pH 6.5to 8.5 pH 

voc Acetone 700 20 50 pg/L 

voc Benzene 5 1 2.5 pg/L 

voc 2-Butanone (MEK) 4,000 20 pg/L 

voc Carbon Tetrachloride 5 2.5 pg/L 

voc Chloroform 70 4.9 pg/L 

voc Chloromethane 30 2.5 pg/L 

voc Dichloromethane* 5 5 pg/L 

voc Naphthalene 100 2.5 pg/L 

voc Tetrahydrofuran 46 2.5 pg/L 

voc Toluene 1,000 pg/L 

voc Total Xylenes 10,000 2.5 pg/L 

Notes: 

GWQS = Groundwater quality standard 

UDEQ = Utah Department of Environmental Quality 

DUSA = Denison Mines (USA) Corp. 

MaxRL = Maximum reporting limit in database 

MinRL = Minimum reporting limit in database 

mg/L = Milligrams per liter 

pg/L = Micrograms per liter 

pCi!L = Picocuries per liter 

VOC =Volatile organic compound 

·•. *Dichlormethane also known as Methylene chloride 
·'· 



Table 5.a. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Quality Standard; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS UNITS 
MW-15 11/1/2001 Energy AS METAL Arsenic 0.1 u 0.1 0.05 MG/L 
MW-1 3/28/1994 Barringer BE METAL Beryllium ·o.D1 u 0.01 0.004 MG/L 
MW-1 8/1/1994 EPA BE METAL Beryllium 0.001 u 0.01 0.004 MG/L 
MW-1 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-1 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW·1 9/9/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-11 11/1/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-11 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-11 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-11 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-11 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-11 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-11 9/10/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-12 11/1/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-12 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-12 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-12 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-12 11/30/2000 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 

,.·; MW-12 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-12 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-12 9/10/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-14 11/1/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 11/30/2000 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 1111/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-14 9/10/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-15 11/1/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-15 11/20/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-15 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-15 3/2811994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-15 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-15 11/1/2001 Energy BE METAL Beryllium 0.005 u 0.01 0.004 MG/L 
MW-15 9/10/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-17 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-17 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-17 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-17 9/10/2002 Energy BE METAL Beryllium 0 u 0.11 0.004 MG/L 
MW-18 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-18 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-18 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-18 9/9/2002 Energy BE METAL Beryllium 0 u 0.11 0.004 MG/L 
MW-19 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-19 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-19 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-19 9/10/2002 Energy BE METAL Beryllium 0 u 0.11 0.004 MG/L 
MW-2 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-2 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-2 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 11/20/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 5/1/1999 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-3 9/12/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-5 11/1/1989 Barringer BE METAL Beryllium 0.01 .u 0.01 0.004 MG/L 
MW-5 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-5 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-5 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-5 11/30/2000 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 



Table 5.a. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Quality Standard; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS UNITS 

MW·5 11/1/2001 Energy BE METAL Beryllium 0.01 u O.D1 0.004 MG/L 
MW-5 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 MG/L 
MW-5 9/10/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 MG/L 
MW-1 12/28/1981 CORE CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-1 4/22/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-1 8/1/1994 EPA CD METAL Cadmium 0.001 u O.D1 0.005 MG/L 
MW-11 5/24/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 

,,; 

MW-11 8/1/1994 EPA CD METAL Cadmium O.G1 u O.G1 0.005 MG/L 
MW-12 5/4/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-12 8/1/1994 EPA CD METAL Cadmium 0.01 u O.D1 0.005 MG/L 
MW-14 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-15 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-15 11/1/2001 Energy CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-17 8/1/1994 EPA CD METAL Cadmium O.G1 u O.D1 0.005 MG/L 
MW-18 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-19 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-2 12/28/1981 CORE CD METAL Cadmium 0.1 u 0.01 0.005 MG/L 
MW-2 · 5/4/1983 CORE CD METAL Cadmium 0.01 u O.Q1 0.005 MG/L 
MW-2 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 MG/L 
MW-3 12/28/1981 CORE CD METAL Cadmium 0.01 u O.D1 0.005 MG/L 
MW-3 8/1/1994 EPA CD METAL Cadmium 0.01 u O.D1 0.005 MG/L 
MW-5 12/28/1981 CORE CD METAL Cadmium O.G1 u 0.01 0.005 MG/L 
MW-5 5/24/1983 CORE CD METAL Cadmium O.D1 u 0.01 0.005 MG/L 
MW-5 8/1/1994 EPA CD METAL Cadmium 0.1 u 0.01 0.005 MG/L 
MW-1 8/14/1981 WAMCO PB METAL Lead 0.05 u 0.05 0.015 MGIL 
MW-1 12/28/1981 CORE PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-1 3/30/1982 WAMCO PB METAL Lead 0.5 u 0.5 0.015 MG/L 
MW-1 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-1 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-1 9/9/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-11 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-11 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-11 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-11 9/10/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-12 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-12 11/30/2000 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-12 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-12 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.G15 MG/L 
MW-12 9/10/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-14 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 O.o15 MG/L 
MW-14 11/30/2000 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-14 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-14 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-14 9/10/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 

;;!"· MW-15 9/10/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-17 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.Q15 MG/L 
MW-17 9/10/2002 Energy PB METAL Lead 0 u 0.05 O.Q15 MG/L 
MW-18 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-18 9/9/2002 Energy PB METAL Lead 0 u 0.05 0.015 MG/L 
MW-19 11/30/2000 Energy PB METAL Lead 0.003 u 0.03 O.o15 MG/L 
MW-19 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-19 9/10/2002 Energy PB METAL Lead 0 u 0.05 O.G15 MG/L 

·:~., MW-2 8/11/1981 WAMCO PB METAL Lead 0.05 u 0.05 O.o15 MG/L 
MW-2 3/30/1982 WAMCO PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-2 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.G15 MG/L 
MW-3 8/18/1981 WAMCO PB METAL Lead 0.05 u 0.05 O.G15 MG/L 
MW-3 12/28/1981 CORE PB METAL Lead 0.05 u 0.05 O.G15 MG/L 
MW-3 3/30/1982 WAMCO PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-3 5/1/1999 Energy PB METAL Lead 0.05 .U 0.05 O.G15 MG/L 
MW-3 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW-3 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.G15 MG/L 
MW-3 9/12/2002 Energy PB METAL Lead 0.05 u 0.05 O.G15 MG/L 
MW-5 8/18/1981 WAMCO PB METAL Lead 0.05 u 0.05 0.015• MG/L 



Table S.a. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Quality Standard; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS UNITS 
MW·5 12/28/1981 CORE PB METAL Lead 0.05 u 0.05 0.015 MG/L 
MW·5 3/30/1982 WAMCO PB METAL Lead 0.5 u 0.5 0.015 MG/L 
MW-5 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-5 11/30/2000 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-5 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-5 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 

;) MW-5 9/10/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 MG/L 
MW-1 6/13/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 MG/L 
MW-11 6/12/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 MG/L 
MW-12 6/12/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 MG/L 
MW-15 11/1/2001 Energy HG METAL Mercury 0.1 u 0.1 0.002 MG/L 
MW-5 6/14/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 MG/L 
MW-1 2/12/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-1 4/14/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-1 8/14/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-1 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-1 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-1 4/22/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 

·'· MW-1 8/1/1994 EPA MO METAL Molybdenum O.D1 u 0.1 0.04 MG/L 
MW-1 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-1 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-1 9/9/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-11 5/24/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-11 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-11 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-11 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-11 9/10/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-12 5/4/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-12 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-12 11/30/2000 Energy MO· METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-12 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-12 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-12 9/10/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-14 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-14 11/30/2000 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-14 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-14 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-14 9/10/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-15 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 

.-- MW-15 11/1/2001 Energy MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-15 9/10/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-17 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-17 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-17 9/10/2002 Energy MO METAL Molybdenum 0 u 0.1 0.04 MG/L 
MW-18 811/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-18 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-18 9/9/2002 Energy MO METAL Molybdenum 0 u 0.1 0.04 MG/L 
MW-19 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-19 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-19 9/10/2002 Energy MO METAL Molybdenum 0 u 0.1 0.04 MG/L 
MW-2 2/11/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-2 4/21/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 

'0 
MW-2 8/11/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-2 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-2 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-2 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-3 2/12/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-3 4/13/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-3 8/18/1981 WAMCO MO METAL Molybdenum 0.1 .U 0.1 0.04 MG/L 
MW-3 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-3 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-3 811/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-3 5/1/1999 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 



Table 5.a. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Quality Standard; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS UNITS 
MW-3 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-3 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-3 9/12/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 2/11/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-5 4/21/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 MG/L 
MW-5 8/18/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 

·:>;:, MW-5 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 5/24/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 MG/.1... 
MW-5 11/30/2000 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-5 9/10/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 MG/L 
MW-1 11/20/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-1 11/1/2001 Energy TL METAL Thallium 0.01 u O.Dl 0.002 MG/L 
MW-1 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-1 9/9/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-11 11/1/1989 Barringer TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-11 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-11 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-11 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-11 9/10/2002 Energy TL METAL Thallium 0.01 u O.Ql 0.002 MGIL 
MW-12 12/15/1989 Barringer TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-12 11/1/2001 Energy TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-12 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-12 9/10/2002 Energy TL METAL Thallium 0.01 u O.Dl 0.002 MG/L 
MW-14 11/1/1989 Barringer TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-14 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-14 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-14 9/1/2002 Energy TL METAL Thallium O.Dl u 0.01 0.002 MG/L 
MW-14 9/10/2002 Energy TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-15 11/1/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-15 11/20/1989 Barringer TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-15 12/15/1989 Barringer TL METAL Thallium O.Ql u 0.01 0.002 MG/L 
MW-15 11/1/2001 Energy TL METAL Thallium 0.1 u 0.1 0.002 MG/L 
MW-15 9/10/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-17 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-17 9/10/2002 Energy TL METAL Thallium 0 u O.Ql 0.002 MG/L 
MW-18 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 

-- MW-18 9/9/2002 Energy TL METAL Thallium 0 u 0.01 0.002 MG/L 
;::: 

MW-19 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-19 9/10/2002 Energy TL METAL Thallium 0 u 0.01 0.002 MG/L 
MW-2 11/20/1989 Barringer TL METAL Thallium O.Q1 u O.Ql 0.002 MG/L 
MW-2 11/1/2001 Energy TL METAL Thallium 0.1 u 0.1 0.002 MG/L 
MW-3 11/20/1989 Barringer TL METAL Thallium 0.01 u O.Ql 0.002 MG/L 
MW-3 5/1/1999 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-3 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-3 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG!L 
MW-3 9/12/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-5 11/1/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 MG/L 

~ MW-5 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-5 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-5 9/1/2002 Energy TL METAL Thallium O.Q1 u 0.01 0.002 MG/L 
MW-5 9/10/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 MG/L 
MW-1 4/14/1981 WAMCO v METAL Vanadium 0.5 u 0.5 0.06 MG/L 
MW-1 8/14/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-1 12/28/1981 CORE v METAL Vanadium . 1 u 0.5 0.06 MG/L 
MW-1 3/30/1982 WAMCO v METAL Vanadium 0.1 .U 0.1 0.06 MG/L 
MW-1 4/22/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-1 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 MG/L 
MW-1 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-1 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 



Table S.a. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Quality Standard; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS UNITS 

MW·1 9/9/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-11 5/24/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW·11 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 MG/L 
MW-11 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-11 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 

... MW-11 9/10/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
~~~:~ MW-12 5/4/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 MG/L 

MW-12 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 MG/L 
MW-12 11/30/2000 Energy v METAL Vanadium 0.1 u 0.1 0.06 MGIL 
MW-12 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-12 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-12 9/10/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-14 11/30/2000 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-14 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-14 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MGIL 
MW-14 9/10/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-15 9/10/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-17 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-17 9/10/2002 Energy v METAL Vanadium 0 u 0.1 0.06 MG/L 
MW-18 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-18 9/9/2002 Energy v METAL Vanadium 0 u 0.1 0.06 MG/L 
MW-19 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-19 9/10/2002 Energy v METAL Vanadium 0 u 0.1 0.06 MG/L 
MW-2 4/21/1981 WAMCO v METAL Vanadium 0.5 u 0.5 0.06 MG/L 
MW-2 8/11/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-2 12/28/1981 CORE v METAL Vanadium 0.5 u 0.5 0.06 MG/L 
MW-2 3/30/1982 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-2 5/4/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-2 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-3 8/18/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-3 12/28/1981 CORE v METAL Vanadium 0.5 u 0.5 0.06 MG/L 
MW-3 3/30/1982 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-3 5/1/1999 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-3 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-3 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-3 9/12/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-5. 4/21/1981 WAMCO v METAL Vanadium 0.5 u 0.5 0.06 MG/L 
MW-5 8/18/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-5 12/28/1981 CORE v METAL Vanadium 0.05 u 0.5 0.06 MG/L 
MW-5 3/3011982 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 MG/L 

·..-: MW-5 5/24/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 MGIL .,;·j 

MW-5 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 MG/L 
MW-5 11/30/2000 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-5 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-5 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 
MW-5 9/10/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 MG/L 

NOTES: 
PT _NAME= Monitoring well location 
SDATE =Sampling date 
LAB = Laboratory that performed the chemical analysis 
PC = Parameter code 
GROUP = Analytical group 
QUAL= Result qualifier, where "U' means reported as not detected 
RL = Reporting limit 
GWQS = Groundwater quality standard 
mg/L = Milligrams per liter 
pg/L = Micrograms per liter 



Table5.b. Records Where "Non-Detected" Reporting limit Exceeded the Groundwater 
Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-15 11/1/2001 Energy AS METAL Arsenic 0.1 u 0.1 0.05 0.025 MG/L 
MW-1 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-1 8/1/1994 EPA BE METAL Beryllium 0.001 u 0.01 0.004 0.001 MG/L 
MW-1 11/1/2001 Energy BE METAL Beryllium O.o1 u 0.01 0.004 0.001 MG/L 
MW-1 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 

?ti MW-1 9/9/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.001 MG/L 
MW-11 11/1/1989 Barringer BE METAL Beryllium O.o1 u 0.01 0.004 0.001 MG/L 
MW-11 12/15/1989 Barringer BE METAL Beryllium 0.01 u O.D1 0.004 0.001 MG/L 
MW-11 3/28/1994 Barringer BE METAL Beryllium O.o1 u 0.01 0.004 0.001 MG/L 
MW-11 811/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-11 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-11 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-11 9/1 0/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.001 MG/L 
MW-12 11/1/1989 Barringer BE METAL Beryllium O.o1 u O.D1 0.004 0.002 MG/L 
MW-12 12/1511989 Barringer BE METAL Beryllium O.o1 u 0.01 0.004 0.002 MG/L 
MW-12 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-12 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-12 11/30/2000 Energy BE METAL Beryllium O.Q1 u 0.01 0.004 0.002 MG/L 
MW-12 11/1/2001 Energy BE METAL Beryllium O.D1 u 0.01 0.004 0.002 MG/L 
MW-12 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-12 9/1 0/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.002 MG/L 
MW-14 11/1/1989 Barringer BE METAL Beryllium O.o1 u 0.01 0.004 0.002 MG/L 
MW-14 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-14 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-14 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-14 11/30/2000 Energy BE METAL Beryllium O.o1 u 0.01 0.004 0.002 MG/L 
'v1W-14 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L .. 

· .v1W-14 9/1/2002 Energy BE METAL Beryllium O.o1 u 0.01 0.004 0.002 MG/L 
MW-14 9/1 0/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.002 MG/L 
MW-15 11/1/1989 Barringer BE METAL Beryllium O.Q1 u 0.01 0.004 0.002 MG/L 
MW-15 11/20/1989 Barringer BE METAL Beryllium 0.01 u O.Q1 0.004 0.002 MG/L 
MW-15 12/15/1989 Barringer BE METAL Beryllium O.D1 u 0.01 0.004 0.002 MG/L 
MW-15 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-15 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-15 11/1/2001 Energy BE METAL Beryllium 0.005 u 0.005 0.004 0.002 MG/L 
MW-15 9/1 0/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.002 MG/L 
MW-17 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-17 8/1/1994 EPA BE METAL Beryllium O.o1 u 0.01 0.004 0.002 MG/L 
MW-17 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-17 9/1 0/2002 Energy BE METAL Beryllium 0 u 0.11 0.004 0.002 MG/L 

" MW-18 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-18 8/1/1994 EPA BE METAL Beryllium O.o1 u 0.01 0.004 0.001 MG/L 
MW-18 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-18 9/9/2002 Energy BE METAL Beryllium 0 u 0.11 0.004 0.001 MG/L 
MW-19 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-19 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-19 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 

~1 
MW-19 9/1 0/2002 Energy BE METAL Beryllium 0 u 0.11 0.004 0.001 MG/L 
MW-2 3/2811994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-2 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-2 11/1/2001 Energy BE METAL Beryllium O.Q1 u 0.01 0.004 0.002 MG/L 
MW-3 11/20/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-3 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-3 8/1/1994 EPA BE METAL Beryllium O.o1 u 0.01 0.004 0.002 MG/L 
MW-3 5/1/1999 Energy BE METAL Beryllium 0.01 u . 0.01 0.004 0.002 MG/L 
MW-3 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
MW-3 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.002 MG/L 
AW-3 9/12/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.002 MG/L 

·MW-5 11/111989 Barringer BE METAL Beryllium 0.01 u O.Q1 0.004 0.001 MG/L 



Table S.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
;ompliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-5 12/15/1989 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-5 3/28/1994 Barringer BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MGIL 
MW-5 8/1/1994 EPA BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-5 11/30/2000 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-5 11/1/2001 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 

~:-. 
MW-5 9/1/2002 Energy BE METAL Beryllium 0.01 u 0.01 0.004 0.001 MG/L 
MW-5 9/1 0/2002 Energy BE METAL Beryllium 0.11 u 0.11 0.004 0.001 MG/L 
MW-1 2/12/1981 WAMCO CD METAL Cadmium 0.002 u 0.002 0.005 0.00125 MG/L 
MW-1 12/28/1981 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-1 3/30/1982 WAMCO CD METAL Cadmium 0.002 u 0.002 0.005 0.00125 MG/L 
MW-1 4/22/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-1 11/20/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-1 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-1 8/1/1994 EPA CD METAL Cadmium 0.001 u 0.01 0.005 0.00125 MG/L 
MW-1 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-1 9/1/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-1 9/9/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-11 5/24/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-11 11/1/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-11 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MGIL 
MW-11 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-11 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-11 9/1/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-11 9/1 0/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-12 5/4/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-12 11/1/1989 Barringer CD METAL Cadmium 0.0005 u 0.005 0.005 0.0025 MG/L 
~W-12 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 

.JIW-12 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-12 11/30/2000 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-12 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-12 9/1/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-12 9/1 0/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 11/1/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 12/15/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-14 11/30/2000 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 9/1/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-14 9/1 0/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-15 11/1/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-15 11/20/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-15 12/15/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-15 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-15 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-15 11/1/2001 Energy CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-15 9/1 0/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-17 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-17 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-17 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 . MG/L 
MW-17 9/1 0/2002 Energy CD METAL Cadmium 0 u 0.005 0.005 0.0025 MG/L 
MW-18 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-18 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-18 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-18 9/9/2002 Energy CD METAL Cadmium 0 u .0.005 0.005 0.00125 MG/L 
MW-19 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
~~W-19 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 

JW-19 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-19 9/1 0/2002 Energy CD METAL Cadmium 0 u 0.005 0.005 0.00125 MG/L 



Table S.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
· Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-2 12/28/1981 CORE CD METAL Cadmium 0.1 u 0.01 0.005 0.0025 MGIL 
MW-2 5/4/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-2 11/20/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MGIL 
MW-2 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MGIL 

,_ 
MW-2 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 

r~~; 
MW-2 1111/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG!L 
MW-3 12/28/1981 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-3 11/20/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-3 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-3 8/1/1994 EPA CD METAL Cadmium 0.01 u 0.01 0.005 0.0025 MG/L 
MW-3 5/1/1999 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-3 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-3 9/1/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-3 9/12/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.0025 MG/L 
MW-5 12/28/1981 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-5 3/30/1982 WAMCO CD METAL Cadmium 0.002 u 0.002 0.005 0.00125 MG/L 
MW-5 5/24/1983 CORE CD METAL Cadmium 0.01 u 0.01 0.005 0.00125 MG/L 
MW-5 6/14/1984 ucc CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 11/1/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 12/15/1989 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 3/28/1994 Barringer CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 8/1/1994 EPA CD METAL Cadmium 0.1 u 0.01 0.005 0.00125 MG/L 
MW-5 11/30/2000 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 11/1/2001 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 9/1/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 
MW-5 9/1 0/2002 Energy CD METAL Cadmium 0.005 u 0.005 0.005 0.00125 MG/L 

·VIW-1 11/1/2001 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
,\IIW-1 9/1/2002 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 9/9/2002 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 6/20/2005 Energy CR Chromium 50 u 50 100 25 ug/L 
MW-11 6/25/1985 EDA CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/1/2001 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1/2002 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1 0/2002 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 6/21/2005 Energy CR Chromium 50 u 50 100 25 ug/L 
MW-18 11/1/2001 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-18 9/9/2002 Energy CR METAL Chromium 0 u 0.05 0.1 0.025 MG/L 
MW-18 6/21/2005 Energy CR Chromium 50 u 50 100 25 ug/L 
MW-19 11/1/2001 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-19 9/1 0/2002 Energy CR METAL Chromium 0 u 0.05 0.1 0.025 MG/L 
MW-19 6/2212005 Energy CR Chromium 50 u 50 100 25 ug/L .. 
MW-5 6/25/1985 EDA CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/30/2000 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/1/2001 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/1/2002 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/1 0/2002 Energy CR METAL Chromium 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 6/21/2005 Energy CR Chromium 50 u 50 100 25 ug/L 
MW-11 5/1/1999 Energy =tOSS. RADIO Gross Alpha 4 u 4 15 3.75 PC IlL 

~;:~ MW-14 5/1/1999 Energy =tOSS. RADIO Gross Alpha 11 u 11 15 7.5 PC IlL 
MW-19 5/1/1999 Energy =tOSS. RADIO Gross Alpha 5 u 5 15 3.75 PC IlL 
MW-3 5/1/1999 Energy =tOSS. RADIO Gross Alpha 11 u 11 15 7.5 PC IlL 
MW-3 11/30/2000 Energy =tOSS. RADIO Gross Alpha 11.3 u 11.3 15 7.5 PC IlL 
MW-5 5/1/1999 Energy =tOSS. RADIO Gross Alpha 4 u 4 15 3.75 PC IlL 
MW-1 2/12/1981 W AMCO PB METAL Lead 0.01 u 0.01 0.015 0.00375 MG/L 
MW-1 8/14/1981 WAMCO PB METAL Lead 0.05 u . 0.05 0.015 0.00375 MG/L 
MW-1 12/28/1981 CORE PB METAL Lead 0.05 u 0.05 O.D15 0.00375 MG/L 
MW-1 3/30/1982 WAMCO PB METAL Lead 0.5 u 0.5 O.D15 0.00375 MG/L 
AW-1 4/22/1983 CORE PB METAL Lead 0.01 u O.D1 0.015 0.00375 MG/L 

MW-1 6/13/1984 ucc. PB METAL Lead 0.005 u 0.005 0.015 0.00375 MG/L 



Table 5.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
I. Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-1 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-1 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-1 9/9/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-11 6/12/1984 UCC. PB METAL Lead 0.005 u 0.005 O.Q15 0.00375 MG/L 
MW-11 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 

~~· 

MW-11 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-11 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-11 9/1 0/2002 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-12 5/4/1983 CORE PB METAL Lead 0.01 u 0.01 0.015 0.0075 MG/L 
MW-12 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-12 11/30/2000 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-12 11/1/2001 Energy PB METAL Lead 0.05 u . 0.05 0.015 0.0075 MG/L 
MW-12 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.0075 MG/L 
MW-12 9/1 0/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-14 2/18/1999 Energy PB METAL Lead 0.05 U. 0.05 0.015 0.0075 MG/L 
MW-14 11/30/2000 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-14 11/1/2001 Energy PB METAL Lead 0.05 u 0.05. O.Q15 0.0075 MG/L 
MW-14 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-14 9/1 0/2002 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.0075 MG/L 
MW-15 1111/2001 Energy PB METAL Lead 0.01 u 0.01 O.Q15 0.0075 MG/L 
MW-15 9/1 0/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-17 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.0075 MG/L 
MW-17 9/1 0/2002 Energy · PB METAL Lead 0 u 0.05 O.Q15 0.0075 MG/L 
MW-18 1111/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-18 9/9/2002 Energy PB METAL Lead 0 u 0.05 O.Q15 0.00375 MG/L 
MW-19 11/30/2000 Energy PB METAL Lead 0.003 u 0.03 O.Q15 0.00375 MG/L 
'v1W-19 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-19 9/1 0/2002 Energy PB METAL Lead 0 u 0.05 O.Q15 0.00375 MG/L 
MW-2 2/11/1981 WAMCO PB METAL Lead 0.01 u 0.01 O.Q15 0.0075 MGIL 
MW-2 8/11/1981 WAMCO PB METAL Lead 0.05 u 0.05 O.D15 0.0075 MG/L 
MW-2 3/30/1982 WAMCO PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-2 5/4/1983 CORE PB METAL Lead 0.01 u 0.01 O.Q15 0.0075 MG/L 
MW-2 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-3 2/12/1981 WAMCO PB METAL Lead 0.01 u 0.01 0.015 0.0075 MG/L 
MW-3 8/18/1981 WAMCO PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-3 12/28/1981 CORE PB METAL Lead 0.05 u 0.05 O.Q15 0.0075 MG/L .. MW-3 3/30/1982 WAMCO PB METAL Lead 0.05 u 0.05 0.015 0.0075 MG/L 
MW-3 5/1/1999 Energy PB METAL Lead 0.05 u 0.05 O.D15 0.0075 MG/L 

,. 

MW-3 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.D15 0.0075 MG/L 
MW-3 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 0.0075 MG/L 
MW-3 9/12/2002 Energy PB METAL Lead 0.05 u 0.05 O.D15 0.0075 MG/L 
MW-5 2/11/1981 WAMCO PB METAL Lead 0.01 u 0.01 0.015 0.00375 MG/L 
MW-5 8/18/1981 WAMCO PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-5 12/28/1981 CORE PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-5 3/30/1982 WAMCO PB METAL Lead 0.5 u 0.5 O.Q15 0.00375 MG/L 
MW-5 5/24/1983 CORE PB METAL Lead 0.01 u 0.01 0.015 0.00375 MG/L 
MW-5 6/14/1984 ucc. PB METAL Lead 0.005 u 0.005 0.015 0.00375 MG/L 
MW-5 2/18/1999 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-5 11/30/2000 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-5 11/1/2001 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-5 9/1/2002 Energy PB METAL Lead 0.05 u 0.05 O.Q15 0.00375 MG/L 
MW-5 9/1 0/2002 Energy PB METAL Lead 0.05 u 0.05 0.015 0.00375 MG/L 
MW-1 6/13/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 0.0005 MG/L 
MW-1 5/1/1999 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-1 11/1/2001 Energy HG METAL Mercury 0.001 u .0.001 0.002 0.0005 MG/L 
MW-1 911/2002 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
\IIW-1 9/9/2002 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
AW-11 6/12/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 0.0005 MG/L 

MW-11 5/1/1999 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 



Table 5.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
-Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-11 11/1/2001 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-11 9/1/2002 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-11 9/1 0/2002 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 

,, MW-12 6/12/1984 ucc. HG METAL Mercury 0.1 u 0.1 - 0.002 0.001 MG/L 
MW-15 11/1/2001 Energy HG METAL Mercury 0.1 u 0.1 0.002 0.001 MG/L 

~·~! MW-18 11/1/2001 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-18 9/9/2002 Energy HG METAL Mercury 0 u 0.001 0.002 0.0005 MG/L 
MW-19 11/1/2001 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-19 9/1 0/2002 Energy HG METAL Mercury 0 u 0.001 0.002 0.0005 MG/L 
MW-5 6/14/1984 ucc. HG METAL Mercury 0.1 u 0.1 0.002 0.0005 MG/L 
MW-5 11/30/2000 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-5 11/1/2001 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-5 9/1/2002 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-5 9/1 0/2002 Energy HG METAL Mercury 0.001 u 0.001 0.002 0.0005 MG/L 
MW-1 2/12/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.01 MG/L 
MW-1 4/14/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.01 MG/L 
MW-1 8/14/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-1 12/2811981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-1 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-1 4/22/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-1 8/1/1994 EPA MO METAL Molybdenum 0.01 u 0.1 0.04 0.01 MG/L 
MW-1 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-1 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-1 9/9/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 O.Q1 MG/L 
MW-1 6/20/2005 Energy MO METAL Molybdenum 20 u 20 40 10 ug/L 
MW-11 5/24/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
'vlW-11 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-11 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-11 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-11 9/1 0/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-11 6/21/2005 Energy MO METAL Molybdenum 20 u 20 40 10 ug/L 
MW-12 5/4/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-12 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-12 11/30/2000 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-12 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-12 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 

'.:: MW-12 9/1 0/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-14 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-14 11/30/2000 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-14 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L . MW-14 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-14 9/1 0/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-15 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-15 11/1/2001 Energy MO METAL Molybdenum 0.05 u 0.05 0.04 0.02 MG/L 
MW-15 9/1 0/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-17 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MGIL 
MW-17 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-17 9/1 0/2002 Energy MO METAL Molybdenum 0 u 0.1 0.04 0.02 MG/L 
MW-18 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 

.. 
MW-18 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-18 9/9/2002 Energy MO METAL Molybdenum 0 u 0.1 0.04 0.01 MG/L 
MW-18 6/21/2005 Energy MO METAL Molybdenum 20 u 20 40 10 ug/L 
MW-19 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-19 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-19 9/1 0/2002 Energy MO METAL Molybdenum 0 u 0.1 0.04 0.01 MG/L 
MW-19 6/22/2005 Energy MO METAL Molybdenum 20 u 20 40 10 ug/L 
MW-2 2/11/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.02 MG/L 
AW-2 4/21/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.02 MGIL 

MW-2 8/11/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 



Table5.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-2 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-2 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-2 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-3 2/12/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.02 MG/L 
MW-3 4/13/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.02 MG/L 

;;;~~ 

MW-3 8/18/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04. 0.02 MG/L 
MW-3 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-3 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-3 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-3 5/1/1999 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-3 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
MW-3 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 

: MW-3 9/12/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.02 MG/L 
.. 

MW-5 2/11/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.01 MG/L 
MW-5 4/21/1981 WAMCO MO METAL Molybdenum 0.05 u 0.05 0.04 0.01 MG/L 
MW-5 8/18/1981 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 12/28/1981 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 3/30/1982 WAMCO MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 5/24/1983 CORE MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 8/1/1994 EPA MO METAL Molybdenum 0.1 u 0.1 0.04 O.D1 MG/L 
MW-5 11/30/2000 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 11/1/2001 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 9/1/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MGIL 
MW-5 9/1 0/2002 Energy MO METAL Molybdenum 0.1 u 0.1 0.04 0.01 MG/L 
MW-5 6/21/2005 Energy MO METAL Molybdenum 20 u 20 40 10 ug/L 
MW-1 8/1/1994 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
\IIW-1 6/27/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 9/14/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 12/7/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 3/28/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 6/5/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 9/1 0/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 3/20/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 11/1/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 9/1/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 9/9/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 

.- MW-11 8/1/1994 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
.. MW-11 6/27/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 

MW-11 9/14/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 12/7/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/27/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 

~-:.: 
MW-11 6/5/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1 0/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/22/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/19/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 6/11/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/30/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 1/8/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/16/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 5/12/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/24/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/3/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 2/18/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 5/11/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/30/1999 Energy Nl METAL Nickel 0.05 u . 0.05 0.1 0.025 MG/L 
MW-11 12/9/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MGIL 

.. MW-11 3/17/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
.IIIW-11 6/6/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/3/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 



Table S.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
· Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-11 11/30/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/23/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 6/12/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/4/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/4/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/1/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/14/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 5/20/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 

.. MW-11 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/21/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/20/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 6/27/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/24/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/24/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 3/19/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 5/27/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 9/14/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-11 11/9/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-18 8/1/1994 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-18 11/1/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-18 9/9/2002 Energy Nl METAL Nickel 0 u 0.05 0.1 0.025 MG/L 
MW-19 8/1/1994 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-19 11/1/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-19 9/1 0/2002 Energy Nl METAL Nickel 0 u 0.05 0.1 0.025 MG/L 
MW-5 8/1/1994 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 6/27/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/14/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 12/7/1995 EPA Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 3/27/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 6/5/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/1 0/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/22/1996 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 3/19/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 6/11/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/30/1997 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 1/8/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 3/16/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 5/12/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/24/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/3/1998 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 2/18/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 5/12/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/30/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 12/9/1999 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 3/17/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 6/6/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/3/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/30/2000 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 3/24/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 6/13/2001 Energy Nl METAL Nickel 0.05 u . 0.05 0.1 0.025 MG/L 
MW-5 9/7/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/7/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
IIW-5 11/6/2001 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 

.. · MW-5 3/15/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 



Table 5.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-5 5/20/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/1/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG!L 
MW-5 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG!L 
MW-5 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MGIL 

).;~· 
MW-5 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/1 0/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/21/2002 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 3/20/2003 Energy Nl METAL Nickel 5 u 0.05 0.1 0.025 MG!L 
MW-5 6/27/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG!L 
MW-5 9/24/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/23/2003 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MGIL 
MW-5 3/19/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 5/27/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 9/14/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-5 11/9/2004 Energy Nl METAL Nickel 0.05 u 0.05 0.1 0.025 MG/L 
MW-1 11/20/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-1 5/1/1999 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
MW-1 11/30/2000 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
MW-1 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-1 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-1 9/9/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-1 6/20/2005 Energy Thallium 1 u 1 2 0.5 ug!L 
MW-11 11/1/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-11 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-11 5/1/1999 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
'IAW-11 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
.vlW-11 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-11 9/1 0/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-.11 6/21/2005 Energy Thallium 1 u 1 2 0.5 ug/L 
MW-12 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 . 0.001 MG/L 
MW-12 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-12 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-12 9/1 0/2002 Energy TL METAL Thallium 0.01 u O.Q1 0.002 0.001 MG/L 
MW-14 11/1/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-14 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-14 11/1/2001 Energy TL METAL Thallium 0.01 u O.Q1 0.002 0.001 MG/L 

:-· MW-14 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-14 9/1 0/2002 Energy TL METAL Thallium 0.01 u O.Q1 0.002 0.001 MG/L 

::~~ MW-15 11/1/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-15 11/20/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 

~~~ MW-15 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.001 MGIL 
MW-15 11/1/2001 Energy TL METAL Thallium 0.1 u 0.1 0.002 0.001 MG/L 
MW-15 9/1 0/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-17 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-17 9/1 0/2002 Energy TL METAL Thallium 0 u 0.01 0.002 0.001 MG/L 
MW-18 11/30/2000 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
MW-18 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 

;. 
~:;. MW-18 9/9/2002 Energy TL METAL Thallium 0 u 0.01 0.002 0.0005 MG/L 

MW-18 6/21/2005 Energy Thallium 1 u 1 2 0.5 ug!L 
MW-19 11/30/2000 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
MW-19 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-19 9/1 0/2002 Energy TL METAL Thallium 0 u 0.01 0.002 0.0005 MG/L 
MW-19 6/22/2005 Energy Thallium 1 u 1 2 0.5 ug!L 
MW-2 11/20/1989 Barringer TL METAL Thallium 0.01 u 0 0.01 0.002 0.001 MGIL 
MW-2 11/1/2001 Energy TL METAL Thallium 0.1 u 0.1 0.002 0.001 MG/L 
MW-3 11/20/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
~W-3 5/1/1999 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 

MW-3 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 



Table S.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-3 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-3 9/12/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.001 MG/L 
MW-5 11/1/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-5 12/15/1989 Barringer TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-5 5/1/1999 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
MW-5 11/30/2000 Energy TL METAL Thallium 0.001 u 0.001 0.002 0.0005 MG/L 
MW-5 11/1/2001 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-5 9/1/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-5 9/1 0/2002 Energy TL METAL Thallium 0.01 u 0.01 0.002 0.0005 MG/L 
MW-5 6/21/2005 Energy Thallium 1 u 1 2 0.5 ug/L 
MW-1 2/12/1981 WAMCO v METAL Vanadium 0.05 u 0.05 0.06 O.Q15 MGIL 
MW-1 4/14/1981 WAMCO v METAL Vanadium 0.5 u 0.5 0.06 0.015 MG/L 
MW-1 8/14/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-1 12/28/1981 CORE v METAL Vanadium 1 u 0.5 0.06 0.015 MG/L 
MW-1 3/30/1982 W AMCO v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-1 4/22/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-1 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 0.015 MG/L 
MW-1 11/30/2000 Energy v METAL Vanadium 0.03 u 0.03 0.06 O.Q15 MG/L 
MW-1 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-1 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-1 9/9/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-1 6/20/2005 Energy v METAL vanadium 20 u 20 60 15 ug/L 
MW-11 5/24/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-11 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 0.015 MG/L 
MW-11 11/1/2001 Energy v METAL vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-11 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
VJW-11 9/1 0/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 

;-il/rW-11 6/21/2005 Energy v METAL Vanadium 20 u 20 60 15 ug/L 
MW-12 5/4/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-12 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 0.03 MG/L 
MW-12 11/30/2000 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-12 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-12 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-12 9/1 0/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-14 11/30/2000 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-14 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-14 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1. 0.06 0.03 MG/L 
MW-14 9/1 0/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-15 9/1 0/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-17 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-17 9/1 0/2002 Energy v METAL Vanadium 0 u 0.1 0.06 0.03 MGIL 
MW-18 11/30/2000 Energy v METAL Vanadium 0.03 u 0.03 0.06 O.Q15 MG/L 
MW-18 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MGIL 
MW-18 9/9/2002 Energy v METAL Vanadium 0 u 0.1 0.06 0.015 MG/L 
MW-18 6/21/2005 Energy v METAL vanadium 20 u 20 60 15 ug/L 
MW-19 11/30/2000 Energy v METAL Vanadium 0.03 u 0.03 0.06 0.015 MG/L 
MW-19 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-19 9/1 0/2002 Energy v METAL Vanadium 0 u 0.1 0.06 O.Q15 MGIL 

~_.:. 
MW-19 6/22/2005 Energy v METAL Vanadium 20 u 20 60 15 ug/L 
MW-2 2/11/1981 WAMCO v METAL Vanadium 0.05 u 0.05 0.06 0.03 MG/L 
MW-2 4/21/1981 WAMCO v METAL Vanadium 0.5 u 0.5 0.06 0.03 MG/L 
MW-2 8/11/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-2 12/28/1981 CORE v METAL Vanadium 0.5 u 0.5 0.06 0.03 MG/L 
MW-2 3/30/1982 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-2 5/4/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-2 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-3 2/12/1981 WAMCO v METAL Vanadium 0.05 u 0.05 0.06 0.03 MG/L 
AW-3 4/13/1981 WAMCO v METAL Vanadium 0.05 u 0.05 0.06 0.03 MG/L 

MW-3 8/18/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 



Table S.b. Records Where "Non-Detected" Reporting Limit Exceeded the Groundwater 
Compliance Limit; Background Groundwater Quality Report for White Mesa Mill, Utah 

PT NAME SDATE LAB PC GROUP CHEMICAL RESULT QUAL RL GWQS GWCL UNITS 
MW-3 12/28/1981 CORE v METAL Vanadium 0.5 u 0.5 0.06 0.03 MGIL 
MW-3 3/30/1982 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-3 511/1999 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 
MW-3 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG/L 

--· MW-3 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MG!l 
-;;~, .. 

MW-3 9/12/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.03 MGIL 
MW-5 2/11/1981 WAMCO v METAL Vanadium 0.05 u 0.05 0.06 O.Q15 MG/L 
MW-5 4/21/1981 WAMCO v METAL Vanadium 0.5 u 0.5 0.06 0.015 MG/L 
MW-5 8/18/1981 WAMCO v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-5 12/2811981 CORE v METAL Vanadium 0.05 u 0.5 0.06 0.015 MG/L 
MW-5 3/30/1982 W AMCO v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-5 5/24/1983 CORE v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-5 6/25/1985 EDA v METAL Vanadium 0.2 u 0.2 0.06 0.015 MG/L 
MW-5 11/30/2000 Energy v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-5 11/1/2001 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-5 9/1/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 0.015 MG/L 
MW-5 9/1 0/2002 Energy v METAL Vanadium 0.1 u 0.1 0.06 O.Q15 MG/L 
MW-5 6/21/2005 Energy v METAL Vanadium 20 u 20 60 15 ug!L 

pg/L = Micrograms per liter 
GROUP= Analytical group 
GWCL =Groundwater Compliance Limit {a fraction of the GWQS, initially based on classification of the groundwater) 
GWQS = Groundwater quality standard 
LAB = Laboratory that performed the chemical analysis 
mg/L = Milligrams per liter 
NOTES: 
'='C = Parameter code 
PT _NAME = Monitoring well location 
QUAL = Result qualifier, where "U" means reported as not detected 
RL = Reporting limit 
SDATE =Sampling date 



Table 6. Summary by Well, Year, and Constituent Where Reporting Limit of Non-Detection 

Exceeded GWQS & GWCL; Background Groundwater Quality Report for White Mesa Mill, Utah 

Well >GWQS >GWCL Constituent N >GWQS >GWCL Year >GWQS 
MW-1 36 73 Ammonia 83 0 0 1981 

MW-11 29 94 Arsenic 379 1 1 1982 
MW-12 32 40 Beryllium 227 65 65 1983 
MW-14 28 36 Cadmium 250 21 78 1984 
MW-15 21 27 Chromium 183 0 21 1985 
MW-17 14 17 Copper 168 0 0 1986 
MW-18 14 30 Fluoride 150 0 0 1987 
MW-19 15 32 · Gross Alpha 323 0 6 1988 
MW-2 23 29 Iron 160 0 0 1989 
MW-3 39 50 Lead 188 46 58 1990 
MW-5 46 121 Manganese 189 0 0 1991 

Mercury 181 5 21 1992 
Molybdenum 232 65 70 1993 
Nickel 477 0 109 1994 
Nitrate 133 0 0 1995 
Nitrite 133 0 0 1996 
.~H 760 0 0 1997 
Selenium 369 0 0 1998 
Silver 148 0 0 1999 
Thallium 156 41 53 2000 
Vanadium 185 54 67 2001 
Zinc 164 0 0 2002 

2003 
2004 
2005 
2006 

Notes: 

GWQS = Groundwater Quality Standard 
GWCL = Groundwater Compliance Limit {a fraction of the GWQS, based on classification of the groundwater, CLASS) 
U-Conc = Uranium concentration measured and reported in milligrams per liter 

38 
12 
14 
4 
4 
0 
0 
0 

25 
0 
0 
0 
0 

43 
0 
0 
0 
0 
9 
13 
56 
80 
0 
0 
0 
0 

>GWCL 
48 
14 
18 
8 
6 
0 
0 
0 

37 
0 
0 
0 
0 

59 
9 

11 
7 

10 
28 
34 
90 
134 
8 
8 

20 
0 
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Table 7. Energy Laboratories Analytical Methods 
Background Groundwater Quality Report for White Mesa Mill, Utah 

Analyses Method 
Alkalinity as CaC03 A2320 B 
Carbonate as C03 
Bicarbonate as HC03 
Ammonia as N A4500-NH3 G 
Calcium, magnesium, E200.7 
potassium, sodium, iron 

Chloride A4500-CI B 
Fluoride A4500-FC 
Gross Alpha E900.1 

Metals, other than iron E200.8 

Nitrate+ Nitrite as N E353.2 
IPH A4500-H B 
Sulfate A4500-S04 E 
TDS A2540 C 
Turbidity A2130 B 
Uranium E200.8 ASTM 

02907 

Volatile Organic SW8260B 
Compounds 



Table 8. Comparison of Calculated and Measured TDS for Samples with Complete Major-lon Analysis 

Background Groundwater Quality Report for White Mesa Mill, Utah 

Ratio of Calculated 
Sampling Measured TDS to Measured 

Well Date ALK TOT Ca Cl K Mg Na S04 TDS Units TDS as a Percentage 
MW-1 3/3011982 267 142 13.0 14.0 55.0 170 613 1,199 mg/L 106.3% 
MW-1 12/10/1982 295 143 10.9 6.4 51.0 170 653 1,326 mg/L 100.2% 
MW-1 4/22/1983 290 150 16.5 6.0 51.0 170 658 1,160 mg/L 115.6% 
MW-1 10/26/1983 275 140 12.7 6.1 54.0 170 675 1,225 mg/L 108.8% 
MW-1 6/13/1984 280 150 12.0 5.7 54.0 170 680 1,400 mg/L 96.6% 
MW-1 2/27/1991 271 123 12.0 6.0 52.0 171 662 1,272 mg/L 102.0% 
MW-1 11/19/1992 258 152 13.0 6.7 63.0 182 654 1,567 mg/L 84.8% 
MW-1 3/24/1993 260 149 14.0 6.2 54.0 167 614 1,295 mg/L 97.6% 
MW-1 6/8/1993 270 150 12.0 7.3 55.0 170 676 1,300 m~L 103.1% 
MW-1 9/1/1993 252 142 12.0 6.2 53.0 164 658 1,300 mg/L 99.0% 
MW-1 12/1/1993 250 167 18.0 8.0 63.0 170 752 1,692 mg/L 84.4% 
MW-1 3/2811994 256 159 15.0 6.1 61.2 163.7 722 1,210 mg/L 114.3% 
MW-1 6/15/1994 251 130 13.0 7.0 55.0 170 670 1,271 mg/L 102.0% 
MW-1 8/1/1994 261 168 15.1 5.7 59.0 168 691 1,357 mg/L 100.8% 
MW-1 12/1/1994 260 153 22.1 6.3 54.0 167 705 1,361 mg/L 100.5% 
MW-1 11/30/2000 260 138 15.2 5.9 50.8 156 608 1,270 mg/L 97.2% 

., 
MW-1 11/1/2001 251 158 17.3 6.0 59.2 158 691 1,360 mg/L 98.6% 
MW-1 6/20/2005 245 123 11.0 5.8 51.8 166 637 1,220 mg/L 101.6% 
MW-1 6/25/2006 245 150 17.0 6.6 60.0 160 724 1,320 mg/L 103.2% 
MW-11 12/16/1982 477 36 24.4 5.7 8.8 550 926 1,812 mg/L 111.9% 
MW-11 5/24/1983 360 31 26.8 4.7 7.7 530 943 1,728 mg/L 110.1% 
MW-11 10/26/1983 300 28 26.0 5.0 6.7 540 922 1,697 mg/L 107.7% 
MW-11 6/12/1984 330 29 32.0 5.1 7.0 530 920 1,700 mg/L 109.0% 
MW-11 2/28/1991 301 33 31.0 6.0 8.7 522 967 1,686 mg/L 110.8% 
MW-11 11/19/1992 329 198 41.0 10.6 73.0 520 1507 2,850 mg/L 94.0% 
MW-11 3/24/1993 312 117 35.0 9.2 36.0 551 1162 2,090 mg/L 106.3% 
MW-11 6/8/1993 308 150 39.0 12.2 48.0 517 1309 2,396 mg/L 99.5% 
MW-11 9/1/1993 310 140 36.0 11.3 47.0 557 1307 2,352 mg/L 102.4% 
MW-11 12/1/1993 305 50 33.0 8.0 15.0 556 1054 2,528 mg/L 79.9% 
MW-11 3/28/1994 312 117 35.0 9.2 36.0 551 1162 2,090 mg/L 106.3% 
MW-11 6/15/1994 309 150 32.0 8.0 23.0 560 1118 1,916 mg/L 114.8% 
MW-11 8/1/1994 310 55.1 31.2 5.2 14.9 510 999 1,910 mg/L 100.8% 
MW-11 12/1/1994 310 45.6 30.7 6.1 11.7 561 1040 1,873 mg/L 107.1% 
MW-11 11/30/2000 314 94 40.8 9.7 30.6 487 1140 2,130 mg/L 99.3% 
MW-11 11/1/2001 308 91.9 42.4 7.0 29.8 574 1150 2,100 mg/L 104.9% 
MW-11 6/21/2005 298 58.7 31.0 6.3 18.2 544 1090 1,950 mg/L 104.9% 
MW-12 12/17/1982 508 500 57.4 16.0 214.0 310 2395 4,116 mg/L 97.2% 

< MW-12 5/4/1983 445 530 80.5 12.0 270.0 310 2420 4,026 mg/L 101.0% 
MW-12 10/27/1983 715 530 53.9 13.0 210.0 290 2338 3,922 · mg/L 105.8% 
MW-12 6/12/1984 400 580 65.0 13.0 250.0 320 2400 4,100 mg/L 98.2% 
MW-12 2/2811991 296 313 61.0 9.6 81.0 213 1850 3,260 mg/L 86.6% 
MW-12 11/19/1992 334 504 62.0 13.3 224.0 318 2343 4,323 mg/L 87.9% 
MW-12 3/24/1993 344 514 60.0 14.7 215.0 305 2096 3,920 mg/L 90.5% 
MW-12 6/8/1993 362 512 54.0 15.1 214.0 302 2154 4,156 mg/L 86.9% 
MW-12 9/1/1993 343 507 54.0 14.9 210.0 277 2234 3,908 mg/L 93.1% 
MW-12 12/1/1993 325 489 61.0 14.7 210.0 298 2261 4,306 mg/L 85.0% 
MW-12 3/28/1994 344 514 60.0 14.7 215.0 305 2096 3,920 mg/L 90.5% 
MW-12 6/15/1994 337 494 5.0 14.0 207.0 280 2187 3,744 mg/L 94.1% 
MW-12 8/1/1994 346 547 58.3 10.8 236.0 285 2487 3,883 mg/L 102.2% 
MW-12 12/1/1994 359 536 64.7 13.0 204.0 299 2421 4,077 mg/L 95.6% 
MW-12 11/30/2000 346 499 60.7 11.9 216.0 248 2000 3,860 mg/L 87.6% 
MW-12 11/1/2001 342 531 81.2 11.7 228.0 229 2190 3,900 mg/L 92.6% 
MW-12 6/22/2005 330 466 55.0 11.4 203.0 262 2120 3,680 mg/L 93.7% 
MW-12 6/23/2006 346 520 61.0 15.0 220.0 320 2270 3,860 mg/L 97.2% 
MW-14 3/4/1991 361 306 23.0 7.9 41.0 265 11)12 2,684 mg/L 93.7% 
MW-14 11/19/1992 406 474 18.0 11.5 157.0 358 2098 3,833 mg/L 91.9% 
MW-14 3/24/1993 392 498 19.0 13.2 150.0 352 1872 3,630 mg/L 90.8% 
MW-14 6/811993 384 500 17.0 13.6 155.0 349 2051 3,728 mg/L 93.1% 
MW-14 9/1/1993 378 498 18.0 13.9 151.0 355 2106 3,708 mg/L 94.9% 
MW-14 12/1/1993 387 477 18.0 13.6 148.0 353 2067 4,062 mg/L 85.3% 
MW-14 3/2811994 392 498 19.0 13.2 150.0 352 1872 3,630 mg/L 90.8% 
MW-14 6/15/1994 383 499 20.0 13.0 152.0 350 2110 3,512 mg/L 100.4% 



Table 8. Comparison of Calculated and Measured TDS for Samples with Complete Major-lon Analysis 

Background Groundwater Quality Report for White Mesa Mill, Utah 

Ratio of Calculated 
Sampling Measured TDS to Measured 

Well Date ALK TOT Ca Cl K Mg Na S04 TDS Units TDS as a Percentage 

MW-14 8/1/1994 393 537 19.3 9.4 175.0 313 2260 3,623 mg/L 102.3% 
MW-14 12/1/1994 388 527 18.8 11.4 143.0 327 2230 3,714 mg/L 98.1% 
MW-14 11/30/2000 380 494 23.5 11.3 154.0 289 1900 3,590 mg/L 90.6% 

.. MW-14 11/1/2001 382 527 26.5 11.4 168.0 257 2030 3,650 mg/L 93.2% 
;:~~ MW-14 6/22/2005 364 483 18.0 11.4 156.0 314 2120 3,560 m~L 97.4% 

MW-15 3/4/1991 356 365 41.0 9.4 120.0 466 1876 3,356 mg/L 96.3% 
MW-15 11/19/1992 357 431 39.0 10.1 172.0 478 2362 4,233 m~L 90.9% 
MW-15 6/8/1993 358 451 38.0 11.7 165.0 488 2203 4,084 mg/L 91.0% 
MW-15 9/1/1993 357 430 38.0 14.6 163.0 496 2298 4,052 mg/L 93.7% 
MW-15 12/1/1993 355 446 38.0 12.2 169.0 467 2292 4,530 mg/L 83.4% 
MW-15 6/15/1994 257 453 36.0 11.0 161.0 480 2361 3,860 mg/L 97.4% 
MW-15 8/1/1994 367 475 39.7 8.2 188.0 400 2169 3,517 mg/L 103.7% 
MW-15 12/1/1994 342 434 39.8 9.4 143.0 467 2440 3,943 mg/L 98.3% 
MW-15 11/1/2001 327 451.5 48.9 10.8 172.5 377 2235 3,615 mg/L 100.2% 
MW-17 3/24/1993 384 406 28.0 17.8 200.0 615 2,004 4,607 mg/L 79.3% 
MW-17 6/8/1993 385 388 27.0 17.7 188.0 641 2,079 4,636 mg/L 80.4% 
MW-17 9/1/1993 383 375 25.0 18.7 180.0 724 2,678 4,592 mg/L 95.5% 
MW-17 12/1/1993 385 372 28.0 18.6 177.0 688 2,460 5,296 mg/L 78.0% 
MW-17 3/28/1994 336 441 36.0 7.5 93.3 193 1,465 2,426 mg/L 106.0% 
MW-17 6/15/1994 438 410 31.0 16.0 200.0 680 2,553 4,534 mg/L 95.5% 
MW-17 8/1/1994 395 481 29.8 11.4 237.0 575 2,684 4,519 mg/L 97.7% 
MW-17 12/1/1994 398 387 29.7 13.0 167.0 638 2,751 4,578 mg/L 95.8% 
MW-17 11/30/2000 394 403 31.0 12.8 209.0 586 2,520 4,290 mg/L 96.9% 
MW-17 11/1/2001 392 458 43.1 13.8 233.0 661 2,860 4,670 mg/L 99.8% 
MW-17 6/22/2005 361 310 24.0 12.0 162.0 517 2,360 3,750 mg/L 99.9% 
MW-17 6/23/2006 430 340 28.0 16.0 200.0 580 2,600 4,200 mg/L 99.9% 
MW-18 3/24/1993 324 415 34.0 7.1 92.0 185 1371 2,655 mg/L 91.5% 
MW-18 6/8/1993 325 445 34.0 7.6 96.0 192 1431 2,720 mg/L 93.0% 
MW-18 9/1/1993 323 437 34.0 7.8 97.0 198 1466 2,700 mg/L 94.9% 
MW-18 12/1/1993 328 419 34.0 7.4 95.0 193 1446 2,940 mg/L 85.8% 
MW-18 3/28/1994 213 208 75.0 10.4 72.7 448.7 1447 2,299 mg/L 107.6% 
MW-18 6/15/1994 246 424 35.0 7.0 95.0 190 1416 2,557 mg/L 94.4% 
MW-18 8/1/1994 330 443 33.0 5.6 104.0 183 1498 2,466 mg/L 105.3% 
MW-18 12/1/1994 291 297 19.9 6.6 68.1 212 1069 1,920 mg/L 102.3% 
MW-18 11/30/2000 337 467 47.3 7.0 88.3 180 1600 2,770 mg/L 98.4% 
MW-18 11/1/2001 322 456.5 43.8 7.8 86.9 155 1485 2,405 mg/L 106.3% 
MW-18 6/21/2005 342 515 45.0 8.3 111.0 184 1710 2,980 m~L 97.8% 

;.;;~ MW-19 3/2411993 194 245 81.0 12.7 88.0 432 1500 2,625 mg/L 97.2% 
MW-19 6/8/1993 205 316 92.0 11.8 111.0 438 1736 3,144 mg/L 92.6% 
MW-19 9/1/1993 208 305 93.0 13.0 115.0 476 1811 3,172 mg/L 95.2% 
MW-19 12/1/1993 206 287 94.0 12.8 102.0 475 1793 3,694 mg/L 80.4% 
MW-19 3/28/1994 398 424 31.0 15.4 199.3 653 2448 4,829 mg/L 86.3% 
MW-19 6/15/1994 223 166 63.0 11.0 61.0 430 1204 2,067 mg/L 104.4% 
MW-19 8/1/1994 234 162 60.0 6.9 52.4 380 1099 2,037 mg/L 97.9% 
MW-19 12/1/1994 255 103 43.8 6.0 37.3 346 853 1,528 mg/L 107.6% 
MW-19 11/30/2000 211 392 80.4 7.8 140.0 367 2080 3,420 mg/L 95.9% 
MW-19 11/1/2001 220 351 87.9 7.4 122.0 251 1570 2,790 mg/L 93.5% 
MW-19 6/22/2005 215 207 43.0 5.8 68.1 264 1070 1,920 mg/L 97.5% 
MW-2 3/30/1982 367 325 8.0 26.0 244.0 483 1590 2,769 mg/L 109.9% 
MW-2 12/10/1982 428 300 5.5 10.2 90.0 480 1749 3,056 mg/L 100.2% 
MW-2 10/27/1983 375 310 5.1 6.5 92.0 500 1818 2,972 mg/L 104.5% 
MW-2 6/13/1984 350 330 7.0 10.0 84.0 500 1900 3,200 mg/L 99.4% 
MW-2 2/27/1991 349 298 10.0 11.0 91.0 477 1849 3,154 mg/L 97.8% 
MW-2 11/19/1992 345 334 6.0 12.3 105.0 467 1864 3,357 mg/L 93.3% 
MW-2 3/2411993 349 355 8.0 11.9 99.0 504 1733 3,122 mg/L 98.0% 
MW-2 6/8/1993 345 355 6.0 12.8 98.0 491 1499 3,288 mg/L 85.4% 
MW-2 9/1/1993 284 325 6.0 13.6. 95.0 472 1841 3,176 m~L 95.6% 
MW-2 12/1/1993 343 332 6.0 12.7 94.0 478 1840 3,800 mg/L 81.7% 
MW-2 3/28/1994 347 341 6.0 9.6 97.1 470.3 1840 2,770 mg/L 112.3% 
MW-2 6/15/1994 338 325 6.0 12.0 92.0 480 1834 3,043 mg/L 101.4% 
MW-2 8/1/1994 338 351 5.3 9.1 90.4 500 1740 3,133 mg/L 96.8% 
MW-2 12/1/1994 346 322 9.4 10.0 87.0 453 1930 3,165 mg/L 99.8% 



Table 8. Comparison of Calculated and Measured TDS for Samples with Complete Major-Jon Analysis 
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', 
Ratio of Calculated 

Sampling Measured TDS to Measured 
Well Date ALK TOT Ca Cl K Mg Na 504 TDS Units TDS as a Percentage 

MW-2 11/30/2000 326 298 9.1 9.8 81.8 440 1710 3,130 mg/L 91.8% 
MW-2 11/1/2001 319 336 10.7 10.3 86.5 549 1800 3,150 mg/L 98.8% 
MW-2 6/21/2005 306 313 7.0 9.7 84.6 473 1850 3,060 mg/L 99.5% 
MW-23 6/22/2006 225 440 7.0 13.0 150.0 400 2280 3,440 mg/L 102.2% 

·-
MW-24 6/22/2006 513 450 30.0 16.0 170.0 480 2580 3,980 mg/L 106.5% ,, 

MW-26 6/21/2005 337 424 52.0 10.1 154.0 234 1880 3,200 mg/L 96.6% 
MW-28 6/21/2005 127 452 80.0 11.6 148.0 302 2010 3,720 mg/L 84.2% 
MW-28 6/23/2006 142 490 91.0 12.0 170.0 300 2190 3,540 mg/L 95.9% 
MW-3 3/30/1982 382 481 64.0 58.0 229.0 757 3100 4,990 m~L 101.6% 
MW-3 12/13/1982 361 480 53.0 16.0 185.0 810 3259 5,366 mg/L 96.2% 
MW-3 4/21/1983 430 470 66.5 22.0 260.0 770 3226 4,880 mg/L 107.5% 
MW-3 10/26/1983 435 450 56.6 21.0 210.0 800 3226 5,127 mg/L 101.4% 
MW-3 6/15/1984 370 470 63.0 21.0 230.0 780 3300 5,300 mg/L 98.8% 
MW-3 3/5/1991 204 407 68.0 25.0 234.0 708 2712 5,268 mg/L 82.7% 
MW-3 11/19/1992 352 437 63.0 24.3 244.0 736 3200 5,727 mg/L 88.3% 
MW-3 3/24/1993 324 466 64.0 25.7 239.0 729 2200 5,385 mg/L 75.2% ... 
MW-3 6/8/1993 410 466 61.0 28.2 238.0 649 1890 5,616 mg/L 66.6% 
MW-3 9/1/1993 402 453 61.0 32.0 241.0 755 2572 5,496 mg/L 82.2% 
MW-3 12/1/1993 331 457 64.0 28.2 244.0 734 2528 6,186 mg/L 70.9% 
MW-3 3/28/1994 358 476 64.0 21.4 249.0 736 3350 5,000 mg/L 105.1% 
MW-3 6/15/1994 406 443 65.0 27.0 23.0 740 2199 5,334 mg/L 73.2% 
MW-3 8/1/1994 296 581 66.0 20.1 237.0 698 3385 5,281 mg/L 100.0% 
MW-3 12/1/1994 371 458 65.1 22.0 219.0 702 3277 5,432 mg/L 94.1% 
MW-3 11/30/2000 491 434 62.0 19.9 218.0 807 2920 5,320 mg/L 93.1% 
MW-3 11/1/2001 440 470 82.5 20.2 235.0 882 3230 5,380 mg/L 99.6% 
MW-3 6/25/2006 290 410 63.0 27.0 230.0 680 4030 5,050 mg/L 113.5% 
MW-30 6/22/2005 176 302 125.0 8.9 83.7 113 977 1,940 mg/L 92.0% 
MW-31 6/22/2005 169 156 139.0 5.6 78.6 90.3 504 1,290 mg/L 88.6% 
MW-3A 6/25/2006 307 440 61.0 30.0 280.0 680 3510 5,700 mg/L 93.1% 
MW-5 3/30/1982 290 200 51.0 22.0 83.0 490 1260 2,273 mg/L 105.4% 
MW-5 12/13/1982 180 143 47.1 7.4 40.0 431 1182 2,180 m~L 93.1% 
MW-5 5/24/1983 320 150 48.1 6.5 . 42.0 460 1228 2,236 mg/L 100.8% 
MW-5 10/27/1983 325 150 46.8 7.0 41.0 480 1813 2,093 mg/L 136.8% 
MW-5 6/14/1984 330 150 54.0 7.4 41.0 470 1200 2,200 m~L 102.4% 
MW-5 2/28/1991 303 118 50.0 7.4 34.0 430 1028 1,850 mg/L 106.5% 
MW-5 11/19/1992 322 132 50.0 7.9 43.0 453 1055 2,213 mg/L 93.2% 

-·; MW-5 3/24/1993 318 136 50.0 8.7 38.0 460 1007 1,947 mg/L 103.6% 

·- MW-5 6/8/1993 312 136 48.0 9.0 39.0 445 1064 2,048 mg/L 100.2% 
MW-5 9/1/1993 309 130 48.0 11.3 39.0 462 1057 2,008 mg/L 102.4% 

.. MW-5 12/111993 312 126 52.0 8.4 37.0 433 1065 2,500 mg/L 81.3% 

-- MW-5 3/28/1994 317 125 50.0 6.4 37.7 435.7 1040 1,760 mg/L 114.3% 
' MW-5 6/15/1994 253 130 44.0 9.0 37.0 440 997 2,126 mg/L 89.8% 

MW-5 8/1/1994 314 169 48.4 6.3 33.4 369 999 1,936 mg/L 100.2% 
MW-5 12/1/1994 313 135 55.3 7.3 35.9 439 1075 1,952 mg/L 105.6% 
MW-5 11/30/2000 312 142 57.0 7.7 40.6 440 1140 2,160 mg/L 99.0% 
MW-5 11/1/2001 307 132 67.9 7.1 37.6 388 1090 2,030 mg/L 100.0% 
MW-5 6/21/2005 302 122 48.0 6.9 35.8 442 1070 1,950 mg/L 103.9% 
MW-5 6/25/2006 318 150 50.0 9.2 42.0 520 1090 2,020 mg/L 107.9% 

--
Notes: 

ALK_TOT =Total alkalinity (at site pH levels, this is essentially equal to bicarbonate alkalinity) 
Ca =Calcium 
Cl = Chloride 
K = Potassium 
Mg = Magnesium 
Na=Sodium 
S04 = Sulfate 
Measured TDS = Measured total dissolved solids, as reported by laboratory 

Calculated TDS is the sum of the major ions listed in this table (Ca, Cl, K, Mg, Na, S04, and total alkalinity) 
Arithmetic mean of all ratios = 97.2% 
Standard deviation for all ratios = 9.3% 
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Table 9. Charge balance of major cations and anions 

Ca Na Mg K 
7.0 7.4 4.5 0.4 
7.0 7.4 4.2 0.2 
7.4 7.4 4.2 0.2 
6.9 7.4. 4.4 0.2 
7.4 7.4 4.4 0.1 
6.0 7.4 4.3 0.2 
7.5 7.9 5.2 0.2 
7.3 7.3 4.4 0.2 
7.4 7.4 4.5 0.2 
7.0 7.1 4.4 0.2 
8.2 7.4 5.2 0.2 
7.8 7.1 5.0 0.2 
6.4 7.4 4.5 0.2 
8.2 7.3 4.9 0.1 
7.5 7.3 4.4 0.2 
6.8 6.8 4.2 0.2 
7.7 6.9 4.9 0.2 
6.0 7.2 4.3 0.1 
7.4 7.0 4.9 0.2 
1.8 23.9 0.7 0.1 
1.5 23.1 0.6 0.1 
1.4 23.5 0.6 0.1 
1.4 23.1 0.6 0.1 
1.6 22.7 0.7 0.2 
9.7 22.6 6.0 0.3 
5.7 24.0 3.0 0.2 
7.4 . 22.5 3.9 0.3 
6.9 24.2 3.9 0.3 
2.5 24.2 1.2 0.2 
5.7 24.0 3.0 0.2 
7.4 24.4 1.9 0.2 
2.7 22.2 1.2 0.1 
2.2 24.4 1.0 0.2 
4.6 21.2 2.5 0.2 
4.5 25.0 2.5 0.2 
2.9 23.7 1.5 0.2 

24.5 13.5 17.6 0.4 
26.0 13.5 22.2 0.3 
26.0 12.6 17.3 0.3 
28.4 13.9 20.6 0.3 
15.3 9.3 6.7 0.2 
24.7 13.8 18.4 0.3 
25.2 13.3 17.7 0.4 
25.1 13.1 17.6 0.4 
24.9 12.1 17.3 0.4 
24.0 13.0 17.3 0.4 
25.2 13.3 17.7 0.4 
24.2 12.2 17.0 0.4 
26.8 12.4 19.4 0.3 
26.3 13.0 16.8 0.3 
24.5 10.8 17.8 0.3 

Total 
Cation 
Charge HC03 

19.2 -4.4 
18.8 -4.8 
19.1 -4.8 
18.9 -4.5 
19.3 -4.6 
17.9 -4.4 
20.7 -4.2 
19.2 -4.3 
19.5 -4.4 
18.6 -4.1 
21.0 -4.1 
20.1 -4.2 
18.5 -4.1 
20.5 -4.3 
19.4 -4.3 
17.9 -4.3 
19.6 -4.1 
17.7 -4.0 
19.4 -4.0 
26.6 -7.8 
25.3 -5.9 
25.6 -4.9 
25.2 -5.4 
25.2 -4.9 
38.6 -5.4 
32.9 -5.1 
34.1 -5.0 
35.3 -5.1 
28.1 -5.0 
32.9 -5.1 
33.8 -5.1 
26.3 -5.1 
27.8 -5.1 
28.6 -5.1 
32.1 -5.0 
28.2 -4.9 
56.0 -8.3 
62.0 -7.3 
56.2 -11.7 
63.3 -6.6 
31.5 -4.9 
57.3 -5.5 
56.5 -5.6 
56.2 -5.9 
54.6 -5.6 
54.6 -5.3 
56.5 -5.6 
53.8 -5.5 
58.9 -5.7 
56.4 -5.9 
53.3 -5.7 

Cl 
-0.4 
-0.3 
-0.5 
-0.4 
-0.3 
-0.3 
-0.4 
-0.4 
-0.3 
-0.3 
-0.5 
-0.4 
-0.4 
-0.4 
-0.6 
-0.4 
-0.5 
-0.3 
-0.5 
-0.7 
-0.8 
-0.7 
-0.9 
-0.9 
-1.2 
-1.0 
-1.1 
-1.0 
-0.9 
-1.0 
-0.9 
-0.9 
-0.9 
-1.2 
-1.2 
-0.9 
-1.6 
-2.3 
-1.5 
-1.8 
-1.7 
-1.7 
-1.7 
-1.5 
-1.5 
-1.7 
-1.7 
-0.1 
-1.6 
71.8 
-1.7 

S04 
-12.8 
-13.6 
-13.7 
-14.1 
-14.2 
-13.8 
-13.6 
-12.8 
-14.1 
-13.7 
-15.7 
-15.0 
-13.9 
-14.4 
-14.7 
-12.7 
-14.4 
-13.3 
-15.1 
-19.3 
-19.6 
-19.2 
-19.2 
-20.1 
-31.4 
-24.2 
-27.3 
-27.2 
-21.9 
-24.2 
-23.3 
-20.8 
-21.7 
-23.7 
-23.9 
-22.7 
-49.9 
-50.4 
-48.7 
-50.0 
-38.5 
-48.8 
-43.6 
-44.8 
-46.5 
-47.1 
-43.6 
-45.5 
-51.8 
-50.4 
-41.6 

Total 
Anion Percent 

Charge Difference 

-17.5 9.0% 
-18.7 0.2% 
-18.9 1.0% 
-18.9 -0.3% 
-19.1 1.3% 
-18.6 -3.7% 
-18.2 12.1% 
-17.4 9.0% 
-18.8 3.2% 
-18.2 2.4% 
-20.3 3.4% 
-19.7 2.3% 
-18.4 0.2% 
-19.1 7.1% 
-19.6 -1.0% 
-17.3 3.0% 
-19.0 3.3% 
-17.6 0.4% 
-19.6 -0.8% 
-27.8 -4.6% 
-26.3 -3.8% 
-24.8 2.8% 
-25.5 -1.1% 
-25.9 -2.9% 
-37.9 1.8% 
-30.3 7.9% 
-33.4 2.1% 
-33.3 5.5% 
-27.9 0.7% 
-30.3 7.9% 
-29.2 13.5% 
-26.8 -1.9% 
-27.6 0.6% 
-30.0 -5.1% 
-30.2 6.0% 
-28.5 -0.9% 
-59.8 -6.8% 
-60.0 3.3% 
-61.9 -10.2% 
-58.4 7.7% 
-45.1 -43.0% 
-56.0 2.3% 
-51.0 9.8% 
-52.3 7.0% 
-53.7 1.7% 
-54.1 0.9% 
-51.0 9.8% 
-51.2 4.8% 
-59.1 -0.3% 
-58.1 -3.0% 
-49.0 8.1 o/o 



•.·' 

Table 9. Charge balance of major cations and anions 

Ca Na Mg K 

26.0 10.0 18.8 
22.8 11.4 16.7 
25.5 13.9 18.1 
15.0 11.5 3.4 
23.2 15.6 12.9 
24.4 15.3 12.3 
24.5 15.2 12.8 
24.4 15.4 12.4 
23.4 15.4 12.2 
24.4 15.3 12.3 
24.5 15.2 12.5 
26.3 13.6 14.4 
25.8 14.2 11.8 
24.2 12.6 12.7 
25.8 11.2 13.8 
23.7 13.7 12.8 
17.9 20.3 9.9 
21.1 20.8 14.2 
22.1 21.2 13.6 
21.1 21.6 13.4 
21.9 20.3 13.9 
22.2 20.9 13.2 
23.3 17.4 15.5 
21.3 20.3 11.8 
22.1 16.4 14.2 
19.9 26.8 16.5 
19.0 27.9 15.5 
18.4 31.5 14.8 
18.2 29.9 14.6 
21.6 8.4 7.7 
20.1 29.6 16.5 
23.6 25.0 19.5 
19.0 27.8 13.7 
19.8 25.5 17.2 
22.5 28.8 19.2 
15.2 22.5 13.3 
16.7 25.2 16.5 
20.3 8.1 7.6 
21.8 8.4 7.9 
21.4 8.6 8.0 
20.5 8.4 7.8 
10.2 19.5 6.0 
20.8 8.3 7.8 
21.7 8.0 8.6 
14.6 9.2 5.6 
22.9 7.8 7.3 
22.4 6.7 7.1 
25.2 8.0 9.1 
12.0 18.8 7.2 
15.5 19.1 9.1 

0.3 
0.3 
0.4 
0.2 
0.3 
0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.4 
0.3 
0.3 
0.2 
0.2 
0.3 
0.5 
0.5 
0.5 
0.5 
0.2 
0.4 
0.3 
0.3 
0.3 
0.4 
0.3 
0.4 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.1 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 

Total 
Cation 
Charge HC03 

55.1 -5.6 
51.2 -5.4 
57.9 -5.7 
30.1 -5.9 
52.0 -6.7 
52.4 -6.4 
52.8 -6.3 
52.6 -6.2 
51.3 -6.3 
52.4 -6.4 
52.5 -6.3 
54.6 -6.4 
52.1 -6.4 
49.8 -6.2 
51.1 -6.3 
50.5 -6.0 
48.3 -5.8 
56.3 -5.9 
57.2 -5.9 
56.4 -5.9 
56.4 -5.8 
56.6 -4.2 
56.4 -6.0 
53.6 -5.6 
53.0 -5.4 
63.6 -6.3 
62.8 -6.3 
65.2 -6.3 
63.2 -6.3 
37.9 -5.5 
66.6 -7.2 
68.4 -6.5 
60.8 -6.5 
62.8 -6.5 
70.7 -6.4 
51.3 -5.9 
58.8 -7.0 
36.1 -5.3 
38.3 -5.3 
38.2 -5.3 
36.9 -5.4 
36.0 -3.5 
37.0 -4.0 
38.4 -5.4 
29.6 -4.8 
38.2 -5.5 
36.5 -5.3 
42.6 -5.6 
38.4 -3.2 
44.0 -3.4 

Cl 
-2.3 
-1.6 
-1.7 
-0.6 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 
-0.6 
-0.5 
-0.5 
-0.7 
-0.7 
-0.5 
-1.2 
-1.1 
-1.1 
-1.1 
-1.1 
-1.0 
-1.1 
-1.1 
-1.4 
-0.8 
-0.8 
-0.7 
-0.8 
-1.0 
-0.9 
-0.8 
-0.8 
-0.9 
-1.2 
-0.7 
-0.8 
-1.0 
-1.0 
-1.0 
-1.0 
-2.1 
-1.0 
-0.9 
-0.6 
-1.3 
-1.2 
-1..3 
-2.3 
-2.6 

Total 
Anion Percent 

S04 Charge Difference 

-45.6 -53.5 2.8% 
-44.1 -51.1 0.3% 
-47.3 -54.7 5.6% 
-31.5 -38.0 -26.4% 
-43.7 -50.8 2.3% 
-39.0 -45.9 12.3% 
-42.7 -49.5 6.3% 
-43.8 -50.6 4.0% 
-43.0 -49.9 2.7% 
-39.0 -45.9 12.3% 
-43.9 -50.8 3.3% 
-47.1 -54.0 1.0% 
-46.4 -53.3 -2.3% 
-39.6 -46.5 6.6% 
-42.3 -49.3 3.6% 
-44.1 -50.6 -0.3% 
-39.1 -46.1 4.6% 
-49.2 -56.1 0.4% 
-45.9 -52.8 7.7% 
-47.8 -54.8 3.0% 
-47.7 -54.6 3.2% 
-49.2 -54.4 4.0% 
-45.2 -52.3 7.2% 
-50.8 -57.5 -7.3% 
-46.5 -53.3 -0.5% 
-41.7 -48.8 23.2% 
-43.3 -50.4 19.9% 
-55.8 -62.7 3.7% 
-51.2 -58.3 7.7% 
-30.5 -37.0 2.2% 
-53.2 -61.2 8.0% 
-55.9 -63.2 7.6% 
-57.3 -64.6 -6.3% 
-52.5 -59.8 4.7% 
-59.5 -67.2 5.0% 
-49.1 -55.7 -8.6% 
-54.1 -62.0 -5.4% 
-28.5 -34.8 3.7% 
-29.8 -36.1 5.7% 
-30.5 -36.8 3.8% 
-30.1 -36.4 1.4% 
-30.1 -35.7 0.7% 
-29.5 -34.5 6.9% 
-31.2 -37.5 2.2% 
-22.3 -27.6 6.7% 
-33.3 -40.2 -5.2% 
-30.9 -37.4 -2.6% 
-35.6 -42.5 0.3% 
-31.2 -36.7 4.4% 
-36.1 -42.1 4.3% 



Table 9. Charge balance of major cations and anions 
Total 

Cation 
Ca Na Mg K Charge HC03 Cl 504 

15.0 20.7 9.5 0.3 45.5 -3.4 -2.6 -37.7 
14.1 20.7 8.4 0.3 43.5 -3.4 -2.7 -37.3 
20.8 28.4 16.4 0.4 66.0 -6.5 -0.9 -51.0 

8.1 18.7 5.0 0.3 32.2 -3.7 -1.8 -25.1 
7.9 16.5 4.3 0.2 29.0 -3.8 -1.7 -22.9 
5.0 15.1 3.1 0.2 23.3 -4.2 -1.2 -17.8 

19.2 16.0 11.5 0.2 46.9 -3.5 -2.3 -43.3 
17.2 10.9 10.0 0.2 38.4 -3.6 -2.5 -32.7 
10.1 11.5 5.6 0.1 27.4 -3.5 -1.2 -22.3 
15.9 21.0 20.1 0.7 57.7 -6.0 -0.2 -33.1 
14.7 20.9 7.4 0.3 43.3 -7.0 -0.2 -36.4 
15.2 21.8 7.6 0.2 44.7 -6.1 -0.1 -37.9 
16.2 21.8 6.9 0.3 45.1 -5.7 -0.2 -39.6 
14.6 20.8 7.5 0.3 43.1 -5.7 -0.3 -38.5 
16.4 20.3 8.6 0.3 45.6 -5.7 -0.2 -38.8 
17.4 21.9 8.1 0.3 47.8 -5.7 -0.2 -36.1 
17.4 21.4 8.1 0.3 47.2 -5.7 -0.2 -31.2 
15.9 20.5 7.8 0.3 44.6 -4.7 -0.2 -38.3 
16.3 20.8 7.7 0.3 45.1 -5.6 -0.2 -38.3 
16.7 20.5 8.0 0.2 45.4 -5.7 -0.2 -38.3 
15.9 20.9 7.6 0.3 44.7 -5.5 -0.2 -38.2 
17.2 21.8 7.4 0.2 46.6 -5.5 -0.1 -36.2 
15.8 19.7 7.2 0.3 42.9 -5.7 -0.3 -40.2 
14.6 19.1 6.7 0.3 40.7 -5.3 -0.3 -35.6 
16.5 23.9 7.1 0.3 47.7 -5.2 -0.3 -37.5 
15.3 20.6 7.0 0.2 43.1 -5.0 -0.2 -38.5 
21.6 17.4 12.3 0.3 51.7 -3.7 -0.2 -47.5 
22.1 20.9 14.0 0.4 57.3 -8.4 -0.8 -53.7 
20.8 10.2 12.7 0.3 43.9 -5.5 -1.5 -39.1 
22.2 13.1 12.2 0.3 47.8 -2.1 -2.3 -41.8 
24.0 13.1 14.0 0.3 51.4 -2.3 -2.6 -45.6 
23.6 32.9 18.8 1.5 76.8 -6.3 -1.8 -64.5 
23.5 35.2 15.2 0.4 74.4 -5.9 -1.5 -67.9 
23.0 33.5 21.4 0.6 78.5 -7.0 -1.9 -67.2 
22.1 34.8 17.3 0.5 74.7 -7.1 -1.6 -67.2 
23.0 33.9 18.9 0.5 76.4 -6.1 -1.8 -68.7 
20.0 30.8 19.3 0.6 70.7 -3.3 -1.9 -56.5 
21.4 32.0 20.1 0.6 74.1 -5.8 -1.8 -66.6 
22.8 31.7 19.7 0.7 74.9 -5.3 -1.8 -45.8 
22.8 28.2 19.6 0.7 71.4 -6.7 -1.7 -39.4 
22.2 32.9 19.8 0.8 75.7 -6.6 -1.7 -53.5 
22.4 31.9 20.1 0.7 75.1 -5.4 -1.8 -52.6 
23.3 32.0 20.5 0.5 76.4 -5.9 -1.8 -69.7 
21.7 32.2 1.9 0.7 56.5 -6.7 -1.8 -45.8 
28.5 30.4 19.5 0.5 78.9 -4.9 -1.9 -70.5 
22.5 30.5 18.0 0.6 71.6 -6.1 -1.8 -68.2 
21.3 35.1 17.9 0.5 74.8 -8.0 -1.7 -60.8 
23.0 38.4 19.3 0.5 81.3 -7.2 -2.3 -67.2 
20.1 29.6 18.9 0.7 69.3 -4.8 -1.8 -83.9 
14.8 4.9 6.9 0.2 26.8 -2.9 -3.5 -20.3 
7.6 3.9 6.5 0.1 18.2 -2.8 -3.9 -10.5 

Total 
Anion Percent 

Charge Difference 
-43.7 3.8% 
-43.4 0.2% 
-58.4 11.6% 
-30.5 5.1% 
-28.4 1.9% 
-23.2 0.7% 
-49.0 -4.5% 
-38.8 -1.1% 
-27.0 1.4% 
-39.3 31.8% 
-43.6 -0.8% 
-44.1 1.2% 
-45.5 -0.9% 
-44.5 -3.2% 
-44.6 2.2% 
-42.0 12.0% 
-37.0 21.5% 
-43.2 3.3% 
-44.1 2.3% 
-44.2 2.8% 
-43.9 1.8% 
-41.9 10.1% 
-46.1 -7.5% 
-41.2 -1.1% 
-43.0 9.9% 
-43.7 -1.4% 
-51.4 0.6% 
-63.0 -9.8% 
-46.1 -5.1% 
-46.2 3.3% 
-50.5 1.7% 
-72.6 5.5% 
-75.3 -1.2% 
-76.1 3.1% 
-75.9 -1.6% 
-76.5 -0.1% 
-61.7 12.6% 
-74.2 0.0% 
-52.9 29.3% 
-47.8 33.1% 
-61.9 18.3% 
-59.9 20.3% 
-77.4 -1.3% 
-54.3 3.9% 
-77.2 2.1% 
-76.1 -6.4% 
-70.6 5.7% 
-76.8 5.5% 
-90.4 -30.5% 
-26.8 0.3% 
-17.2 5.5% 



Table 9. Charge balance of major cations and anions 
Total Total 

Cation Anion Percent 
Ca Na Mg K Charge HC03 Cl 504 Charge Difference 

21.6 29.6 23.0 0.8 75.0 -5.0 -1.7 -73.1 -79.8 -6.5% 
9.8 21.3 6.8 0.6 38.5 -4.8 -1.4 -26.2 -32.4 15.8% 
7.0 18.8 3.3 0.2 29.2 -3.0 -1.3 -24.6 -28.9 1.2% 
7.4 20.0 3.5 0.2 31.0 -5.2 -1.4 -25.6 -32.2 -3.8% 
7.4 20.9 3.4 0.2 31.8 -5.3 -1.3 -37.7 -44.4 -39.6% 
7.4 20.5 3.4 0.2 31.4 -5.4 -1.5 -25.0 -31.9 -1.7% 
5.8 18.7 2.8 0.2 27.5 -5.0 -1.4 -21.4 -27.8 -1.1% 
6.5 19.7 3.5 0.2 29.9 -5.3 -1.4 -22.0 -28.7 4.2% 
6.7 20.0 3.1 0.2 30.0 -5.2 -1.4 -21.0 -27.6 8.1% 
6.7 19.4 3.2 0.2 29.5 -5.1 -1.4 -22.2 -28.6 2.9% 
6.4 20.1 3.2 0.3 30.0 -5.1 -1.4 -22.0 -28.4 5.2% 
6.2 18.8 3.0 0.2 28.3 -5.1 -1.5 -22.2 -28.8 -1.7% 
6.1 19.0 3.1 0.2 28.4 -5.2 -1.4 -21.7 -28.3 0.3% 
6.4 19.1 3.0 0.2 28.8 -4.1 -1.2 -20.8 -26.1 9.2% 
8.3 16.1 2.7 0.2 27.3 -5.1 -1.4 -20.8 -27.3 -0.2% 
6.6 19.1 3.0 0.2 28.9 -5.1 -1.6 -22.4 -29.1 -0.7% 
7.0 19.1 3.3 0.2 29.6 -5.1 -1.6 -23.7 -30.5 -2.7% 
6.5 16.9 3.1 0.2 26.6 -5.0 -1.9 -22.7 -29.6 -11.3% 
6.0 19.2 2.9 0.2 28.3 -5.0 -1.4 -22.3 -28.6 -0.9% 
7.4 22.6 3.5 0.2 33.7 -5.2 -1.4 -22.7 -29.3 12.9% 



Table1 0. Field Duplicate Data and Relative Percent Differences 
Background Groundwater Quality Report for White Mesa Mill, Utah 

I Field Duplicate Pairs 
Analyte Sample Date Report Sample Result Duplicate Result Units RPD 
Sulfate 12/15/1983 Semi-Annual MW-3 800 DUP 790 mgJL 1.3% 
Chloride 12/15/1983 Semi-Annual MW-3 56.6 DUP 58.3 mg/L 3.0% 
Potassium 12115!1983 :sem1-Annua1 MW-3 21 UUP 21 mg!L 0.0% 

No data for duplicates 

Sodium 9/4/1986 Semi-Annual MW-5 436 DUP 422 mg!L 3.3% 
Sulfate 9/4/1986 Semi-Annual MW-5 1230 DUP 1240 mg!L 0.8% 
Chloride 9/4/1986 Semi-Annual MW-5 53 DUP 53 mg!L 0.0% 
Sodium 9/4/1986 Semi-Annual MW-12 296 DUP 285 mg/L 3.8% 
Sulfate 9/4/1986 Semi-Annual MW-12 4040 DUP 4110 mg/L 1.7% 
!Chloride 9/4/1986 :semi-Annual MW-12 2470 DUP 2560 mg/L 3.6% 
Sodium 12/10/1986 Semi-Annual MW-5 501 DUP 456 mg.L 9.4% 
Sulfate 12/10/1986 Semi-Annual MW-5 1140 DUP 1160 mg.L 1.7% 
Chloride 12/10/1986 Semi-Annual MW-5 54 DUP 55 mg.L 1.8% 

1 u-uissolved 12/10/1986 :semi-Annual MW-5 0.15 OUP 2.39 Ug/l 176.4% 
No data for duplicates 

U-Dissolved 2/20/1987 Semi-Annual MW-1 0.15 DUP 0.15 ug/L 0.0% 
· .. ·· U-Dissolved 2/20/1987 Semi-Annual MW-11 0.15 DUP 1.34 ug/L 159.7% 
. ·~ 

Sulfate 11/20/1987 Semi-Annual MW-1 1120 DUP 1130 mg!L 0.9% 
Chloride 11/20/1987 Semi-Annual MW-1 53.2 DUP 50.6 mg/L 5.0% 
Sodium 11/20/1987 Semi-Annual MW-1 564 DUP 552 mg/L 2.2% 
Sulfate 1/27/1988 Semi-Annual MW-11 919 DUP 912 mg/L 0.8% 
Chloride 1/27/1988 Semi-Annual MW-11 31 DUP 31 mgJL 0.0% 
Sulfate 6/1/1988 Semi-Annual MW-5 1030 DUP 1060 m_g/L 2.9% 
!Chloride 6/1/1988 semi-Annual MW-5 45 DUP 54 mg/L 18.2% 
Sulfate 11/2/1988 Semi-Annual MW-1 688 DUP 695 mg!L 1.0% 
Chloride 11/2/1988 Semi-Annual MW-1 11.8 DUP 13.1 mg/L 10.4% 
Sodium 11/2/1988 Semi-Annual MW-1 172 DUP 169 mg/L 1.8% 
Sulfate 11/2/1988 Semi-Annual MW-3 3410 DUP 3430 mg/L 0.6% 
Chloride 11/2/1988 Semi-Annual MW-3 67.7 DUP 69 mg/L 1.9% 
,Sodium 11/2/1988 Semi-Annual MW-3 659 DUP 664 mgJL 0.8% 
Arsenic 3/10/1989 Semi-Annual MW-2 0.032 DUP 0.03 m_g/_L 6.5% 
Selenium 3/10/1989 Semi-Annual MW-2 0.017 DUP 0.019 mg!L 11.1% 
Sodium 3/10/1989 Semi-Annual MW-2 464 DUP 506 mg/L 8.7% 
Sulfate 3/10/1989 Semi-Annual MW-2 1990 DUP 2010 mg/L 1.0% 
Ghlonae 3/10/1989 :semi-Annual MW-2 7.6 DUP 7.6 mg/L 0.0% 
U-UISSOIVeO ~11~/l~ti~ :semi-Annual MW-2 ti.~o UUP 9.85 Ug/L 9.5% 
Chloride 6/21/1989 Semi-Annual MW-11 32.4 DUP 32.4 mg/L 0.0% 
Sulfate 6/21/1989 sem1-Annua1 MW-11 1020 DUP 1020 mg/L 0.0% 

:··. 

U-Dissolved 6/22/1989 semi-Annual MW-5 0.90 DUP 0.60 Ug!L 40.0% 
U-Dissolved 6/22/1989 Semi-Annual MW-11 1.19 DUP 0.90 ug/L 27.8% 
I No dups 9/1/1989 sem1-Annua1 No data for duplicates 
1 U-Dissolvea ~fl;jfl~I:S~ semi-Annual MW-11 2.39 DUP 2.69 ug/L 11.8% 
U-Dissolved 9/13/1989 Semi-Annual MW-5 1.64 DUP 1.79 ug/L 8.7% 

i U-Dissotvea lU/~1/l~ti~ ::;emi-Annual MW-15 56.72 DUP 52.24 ugJL 8.2% 
• U-UISSOIVeO 11/20/l ~ti~ ::;emi-Annuat MW-15 65.67 DUP 58.21 ug!L 12.0% 
No aups 1111 b/1 ~ti~ :semi-Annual No data for duplicates 
U-UISSOIVeO 12/1 ti/1 ~ti~ :semi-Annual MW-14 19.40 DUP 58.21 ug/L 100.0% 
U-UISSOIVeO _1!~5!1~~u :semi-Annual_ MW-14 55.22 DUP 53.73 ug/L 2.7% 
Sulfate 2/20/1990 Semi-Annual MW-4 2140 DUP 2130 mg/L 0.5% 
Gh~onae _'ij20/1990 :sem1-Annua1_ MW-4 47 UUP 46 mg/L 2.2% 
Chloride 5/8/1990 Semi-Annual MW-2 7 DUP 6 mg/L 15.4% 
Sulfate 5/8/1990 Semi-Annual MW-2 2020 DUP 1020 mg/L 65.8% 
!\rsenic 5/8/1990 Semi-Annual MW-2 0.001 DUP 0.002 mg/L 66.7% 

!Selenium 5/8/1990 Semi-Annual MW-2 0.0009 DUP 0.0009 m_g/L 0.0% 
Sodium 5/8/1990 Semi-Annual MW-2 504 DUP 489 mg!L 3.0% 



Table1 0. Field Duplicate Data and Relative Percent Differences 
Background Groundwater Quality Report for White Mesa Mill, Utah 

I Field Duplicate Pairs 
Analyte Sample Date Report Sample Result Duplicate Result Units RPD 
Ha-226 5/8/1990 Semi-Annual MW-2 3.00E-10 DUP 2.00E-10 pCi/mL 40.0% 
U-UJSSOIVea 5nun~~u ::;emJ·Annual MW-2 11.94 DUP 10.90 Ug/L 9.1% 

Sulfate 8n/1990 Semi-Annual MW-11 973 DUP 958 mg!L 1.6% 
vhloride 8n/1990 semi-Annual MW-11 33 DUP 33 mg/L 0.0% 
U-UJSSOIVea l:!/lt:i/1 \:1\:IU Semi-Annual MW-11 6.97 DUP 0.8 Ug/L 158.8% 

Chloride 11/13/1990 Semi-Annual MW-14 49 DUP 49 Jllg[L 0.0% 
Sulfate 11/13/1990 Semi-Annual MW-14 2560 DUP 2530 mg!L 1.2% 
Arsenic 11/13/1990 Semi-Annual MW-14 0.006 DUP 0.005 mg!L 18.2% 
Selenium 11/13/1990 Semi-Annual MW-14 0.019 DUP 0.019 mg!L 0.0% 
I Sodium 11/13/1990 sem1-Annual MW-14 72.6 DUP 72.6 mg/L 0.0% 
1 u-u1sso1vea 1111o11~~u ::;em1-Annua1 MVV-1~ 14.~;:i DUP 14.33 ug/L 4.1% 
! U·UiSSOIVe_a. ~2_1:!~1\:I!H ::semi-Annual MVV-5 U.4U UUt-' u.o1 ugtL 24.2% 
1 U-Dissolvea 5/2111991 ::;emi-Annuat MVV-~ o.42 uu~ 7.Ul ~L 8.8% 

Sulfate 9/24/1991 Semi-Annual MW-1 692 DUP 665 mg!L 4.0% 
Chloride 9/24/1991 Semi-Annual MW-1 11 DUP 14 mg/L 24.0% 
, U-Dissolved 9/24/1991 ::;emt-Annuat MW-1 1.22 uu~ 1.64 tJWL 29.4% 

Sulfate 12/4/1991 Semi-Annual MW-3 2214 DUP 2220 mg/L 0.3% 
Chloride 12/4/1991 Semi-Annual MW-3 64 DUP 64 mg/L 0.0% 
U-Dissolvea 1215/1991 Semi-Annual MW-3 12.09 UUt-' 13.13 pvVmL 8.2% 

Sulfate 3/17/1992 Semi-Annual MW-12 2330 DUP 2337 mg/L 0.3% 
Chloride 3/17/1992 Semi-Annual MW-12 60 DUP 62 mg!L 3.3% 
Sulfate 3/17/1992 Semi-Annual MW-14 2162 DUP 1711 mg/L 23.3% 
Chloride 3/17/1992 ::;em1-Annua1 MW-14 22 DUI-' 21 mg/L 4.7% 
U-Dissolved 3/18/1992 Semi-Annual MW-12 15.07 DUP 12.72 ug/L 16.9% 

1 u-Dissolvea 3/18/1992 ::;emi-Annuat MW-14 45.22 DUI-' 50.90 UQ/L 11.8% 

·Chloride 6/11/1992 Semi-Annual MW-2 6 DUP 5 mg/L 18.2% 
Sulfate 6/11/1992 Semi-Annual MW-2 1862 DUP 1867 mg/L 0.3% 
Chloride 6/11/1992 Semi-Annual MW-11 29 DUP 29 mg!L 0.0% 
!Sulfate 6/11/1992 Semt-Annual MW-11 976 DUP 980 mg/L 0.4% 
1 u-uJssolvea ti/1211~~~ Semi-Annual MW-2 7.01 DUP 3.88 Ug/L 57.5% 
U-Dissolved 6/12/1992 Semi-Annual MW-11 0.15 DUP 0.15 ug/L 0.0% 
Sulfate 9/3/1992 Semi-Annual MW-5 1033 DUP 1055 mg/L 2.1% 
Chloride 9/3/1992 Semi-Annual MW-5 46 DUP 46 mg/L 0.0% 
Sulfate 9/3/1992 Semi-Annual MW-15 2366 DUP 2367 mgl 0.0% 
vhlonde 9/3/1992 ::;emJ-Annual MVV-15 37 DUt-' 37 IL mg 0.0% 

U-Dissolved 9/15/1992 Semi-Annual MW-5 6.06 DUP 5.06 UgJL 18.0% 
U·DISSOIVea 9/15/1992 semi-Annual MW-15 41.49 DUP 37.31 Ug/L 10.6% 
Chloride 11/19/1992 Semi-Annual MW-1 13 DUP 13 mg!L 0.0% 
Sulfate 11/19/1992 Semi-Annual MW-1 654 DUP 674 mg/L 3.0% 
Chloride 11/19/1992 Semi-Annual MW-5 50 DUP 50 mg/L 0.0% 
Sulfate 11/19/1992 Semi-Annual MW-5 1055 DUP 1058 mg/L 0.3% 
Chloride 11/19/1992 Semi-Annual MW-12 62 DUP 71 mg/L 13.5% 
f::Sultate 11/19/1992 Semi-Annual MW-12 2343 DUP 2339 mg/L 0.2% 
U-Dissolved 12/9/1992 Semi-Annual MW-1 0.81 DUP 0.30 ug!L 91.9% 

1 u-u1sso1ved 12/9/1992 Semi-Annual MW-12 28.81 DUP 21.79 ug/L 27.7% 
-~ Chloride 3/24/1993 Semi-Annual MW-18 34 DUP 34 mg!L 0.0% 

Sulfate 3/24/1993 Semi-Annual MW-18 1371 DUP 1371 mg!L 0.0% 
Potassium 3/24/1993 Semi-Annual MW-18 7.1 DUP 7 mg/L 1.4% 
U-Dissolved 3/24/1993 Semi-Annual MW-18 18.21 DUP 18.21 ug/L 0.0% 
Chloride 3/24/1993 Semi-Annual MW-17 28 DUP 29 mg/L 3.5% 
Sulfate 3/24/1993 Semi-Annual MW-17 2004 . DUP 1902 mg/L 5.2% 
Potass1um 3/24/1993 ::;em1-Annual MW-17 17.8 UUI-' 18.2 mg/L 2.2% 
.U-Dissolved 3/31/1993 ::;emJ-Annual. MW-17 30.30 UUP 28.21 Ug/l 7.1% 

·tChloride 6/8/1993 Semi-Annual MW-12 6 DUP 6 mg/L 0.0% 
Sulfate 6/8/1993 Semi-Annual MW-12 1499 DUP 1768 mg/L 16.5% 

l.Potassium 6/8/1993 Semi-Annual MW-12 12.8 DUP 13.8 Jllg/L 7.5% 



Table1 0. Field Duplicate Data and Relative Percent Differences 
Background Groundwater Quality Report for White Mesa Mill, Utah 

I .Field Duplicate Pairs 
Analyte Sample Date Report Sample Result Duplicate Result Units RPD 
Chloride 6/8/1993 Semi-Annual MW -12 46 DUP 44 mg/L 4.4% 
Sulfate 6/8/1993 Semi-Annual MW-12 1974 DUP 1878 mg/L 5.0% 
Potass1um 6/8/1993 Semi-Annual MW-12 11.8 DUP 11.7 mg/L 0.9% 
u-u1sso1vea _l:i~lll:ll:I::S ::;emi·Annual MW-2 13.00 UUI-' 14.00 Ug/L 7.4% 
Chloride 9/15/1993 Semi-Annual MW -18 34 DUP 33 mg/L 3.0% 
Sulfate 9/15/1993 Semi-Annual MW-18 1446 DUP 1450 mg/L 0.3% 
Potassium 9/15/1993 Semi-Annual MW-18 7.8 DUP 6.8 mg/L 13.7% 
Chloride 9/15/1993 Semi-Annual MW-19 93 DUP 93 mg/L 0.0% 
Sulfate 9/15/1993 Semi-Annual MW-19 1811 DUP 1816 mg/L 0.3% 
[Potass1um 911511993 Semi-Annual MW-19 13 DUP 14.1 mg/L 8.1% 
[U-UJssolvea ~¥1l:ll:I::S ::;emf-Annual MW-1~ 12.12 UUI-' 13.13 Ug/L 8.0% 
[U-U1sso1vea 9/23/l_l:ll:I::S ::;emJ·AnnuaJ MW-1l:l 1::1.1::1 ~- 12.12 1!!;!/L 8.0% 
Chloride 
Sulfate 
Potassium 

I U-UISSOIVe_O 

U-Dissolved 
U-DISSOIVed 

Chloride 
Sulfate 
Potassium 
Chloride 
Sulfate 
Potassium 

Chloride 
Sulfate 
?otassium 
Chloride 
Sulfate 
Potassium 
U-UJSSOIVeO 

Chloride 
Sulfate 
Potass1um 

U-Dissolved 
U-Dissolved 
U-!2issolve(j 

1 U-L.Jissolve(j 
1 u-uissolvea 

Chloride 
Sulfate 
Potassium 
Chloride 
Sulfate 
Potass1um 

Chloride 
Sulfate 
Sodium 
Chloride 
Sulfate 

I Sodium 

U-Dissolved 
. U-UISSOIVed 

~hloride 

Sulfate 
Potassium 

12115/1993 Semi-Annual MW -11 33 DUP 32 mg/L 3.1% 
12115/1993 Semi-Annual MW-11 1054 DUP 1042 mg/L 1.1% 
12115/1993 Semi-Annual MW-11 8 DUP 8 mg/L 0.0% 
12!15/1993 ::;emJ-Annual MW-11 0.15 UUI-' 0.15 ug L 0.0% 

3/24/2004 Semi-Annual MW-1 0.61 DUP 0.67 ugL 9.4% 
3124/2004 ::;emi·Annual MW-17 13.34 UUP 13.43 u_g,L 0.7% 

3/28/1994 Semi-Annual MW-1 15 DUP spike error mg/L spike error 
3/28/1994 Semi-Annual MW-1 702 DUP 661 ll!g/L 6.0% 
3/28/1994 Semi-Annual MW-1 6.8 DUP 6.9 mg/L 1.5% 
3/28/1994 Semi-Annual MW-17 36 DUP 36 mg/L 0.0% 
3/28/1994 Semi-Annual MW-17 1465 DUP 1464 mg/L 0.1% 
3/28/1994 ~em1-Annua1 MW-17 7.5 ~- 6.6 mgtL 12.8% 
6/15/1994 Semi-Annual MW-2 4 DUP 4 mg/L 0.0% 
6/15/1994 Semi-Annual MW-2 17 DUP 10 mg/L 51.9% 
6/15/1994 Semi-Annual MW-2 3 DUP 3 m_g/_L 0.0% 
6/15/1994 Semi-Annual MW-14 20 DUP 24 mg/L 18.2% 
6/15/1994 Semi-Annual MW-14 2110 DUP 1392 mg/L 41.0% 

&1&1994r==F~::;~·e~m~•-7A~nn~u~ar=I9===~~~·-914T==9==~1~3~=+==~~~~P==~~1~3~=*~m~1gt~:L==~~O~.O~%~ 6/21/" _semi-Annual MW-14 10_-!JO I..J_l.Jt-' 9.70 ug/L 3.0% 

8/15/1994 Semi-Annual MW -1 15.1 DUP 14.4 mg L 4. 7% 
8/15/1994 Semi-Annual MW-1 691 DUP 678 mg L 1.9% 
8/15/1994 Semi-Annual MW-1 5.7 DUP 5.6 mg/L 1.8% 

8/18/1994 Semi-Annual MW-1 50.15 DUP 49.70 ug£L 0.9% 
8/18/1994 Semi-Annual MW-1 0.30 DUP 0.30 ug/L 0.0% 
8/18/1994 _Semi-Annual_ MW-3 21.94 DU_P 23.88 ugtl 8.5% 
12/7/H~l:l4 _::;emJ~nnual_ _I'.II_W-5 2.U] D_l.Jt-' 0.15 ugtL 172.2% 
12/8/1994 ::iemJ:~nnual_ _IIII_W-12_ 2U._UO DUt-' 19.00 Ug/L 5.1% 

12/15/1994 Semi-Annual MW-5 55.3 DUP 32 mg/L 53.4% 
12115/1994 Semi-Annual MW-5 1075 DUP 1042 mg/L 3.1% 
12115/1994 Semi-Annual MW-5 7.3 DUP 8 mg/L 9.2% 
12/15/1994 Semi-Annual MW-12 64.7 DUP 72.7 ITJg/L 11.6% 
12115/1994 Semi-Annual MW-12 2421 DUP 2452 m_g/_L 1.3% 
12/15/1994 Semi-Annual MW-12 13 DUP 12.7 mg/L 2.3% 

3/14/1995 Semi-Annual MW-14 20 DUP 20 mg/L 0.0% 
3/14/1995 Semi-Annual MW-14 2105 DUP 2115 mg/L 0.5% 
3/14/1995 Semi-Annual MW-14 364 DUP 370 mg/L 1.6% 
3/14/1995 Semi-Annual MW-15 39 DUP 39 mg/L 0.0% 
3/14/1995 Semi-Annual MW-15 2295 DUP 2282 mg/L 0.6% 
3I14/1995 ~mi·Annual MW-15 537 D_UP 532 mgtL 0.9% 

3/16/1995 Semi-Annual MW-14 42.39 DUP 41.79 ug/L 1.4% 
3~16/1995 ::;emf-Annual MW-15 31.19 Dl.JP 35.52 Ug/L 13.0% 

6/27/1995 Semi-Annual MW-3 66 DUP 65 mg/L 1.5% 
6/27/1995 Semi-Annual MW-3 3359 DUP 3334 mg/L 0.7% 
6/27/1995 Semi-Annual MW-3 23 DUP 23 m_g/_L 0.0% 



Table10. Field Duplicate Data and Relative Percent Differences 
B k d G d Q r R f Wh" M M"ll U h ac cgroun roun water ua 1ty eport or 1te esa I ' ta 

.I Field Duplicate Pairs 
Analyte Sample Date Report Sample Result Duplicate Result Units RPD 
Chloride 6/27/1995 Semi-Annual MW-11 31.2 DUP 30 mg/L 3.9% 
Sulfate 6/27/1995 Semi-Annual MW-11 1023 DUP 1014 mg/L 0.9% 
Potassium 6/27/1995 Semi-Annual MW-11 6.1 DUP 5.9 mg!L 3.3% 
U-Dissolved 6/27/1995 Semi-Annual MW-11 0.15 DUP 0.80 ug/L 136.8% 
U-Dissolved 6/27/1995 ~emr-Annual MW-11 0.15 DUI-' 0.15 Ug/L 0.0% 
U-Dissolved 6/28/1995 Semi-Annual MW-3 41.79 DUP 38.36 ug/L 8.6% 
U-Dissolved 6/28/1995 ~emi-Annual MW-3 27.80 DUI-' 28.00 Ug/L 0.7% 
Chloride 9/14/1995 Semi-Annual MW-2 7.6 DUP 7.5 mg/L 1.3% 
Sulfate 9/14/1995 Semi-Annual MW-2 1951 DUP 1983 mg/L 1.6% 
Potassium 9/14/1995 Semi-Annual MW-2 10.4 DUP 10.5 mg/L 1.0% 
U-Dissolved 9/14/1995 Semi-Annual MW-2 11.60 DUP 1.80 ug/L 146.3% 
U-Dissolved 9/14/1995 ~emr-Annual MW-2 4.85 DUI-' 2.33 ug/L 70.2% 
Sodium 12/7/1995 Semi-Annual MW-5 455 DUP 450 mg/L 1.1% 
Potassrum 121711995 ~emr-Annual MW-5 7.2 DUP 7 mg/L 2.8% 
U-Dissorvea 1~1:llll:ll:lb Semr-Annual MW-5 1.00 DUP 3.30 Ug/L 107.0% 

No data for duplicates 

U-Dissolved 6/6/1996 Semi-Annual MW-11 0.50 DUP 0.40 ug. L 22.2% 
U-Dissolved 9/12/1996 Semi-Annual MW-15 40.00 DUP 38.00 ug. L 5.1% 
U-Dissolved 9/16/1996 Semi-Annual MW-1 0.15 DUP 1.80 ug. L 169.2% 
U-Dissolved 11/25/1996 Semi-Annual MW-17 21.00 DUP 21.00 ug. L 0.0% 
U-Dissolved 3/19/1997 Semi-Annual MW-11 0.15 DUP 0.15 ug. L 0.0% 
Chloride 3/20/1997 Semi-Annual MW-11 28.7 DUP 29.8 mg/L 3.8% 
Sulfate 3/20/1997 Semi-Annual MW-11 922 DUP 986 mg!L 6.7% 
Potassium 3/20/1997 Semi-Annual MW-11 5.7 DUP 6.1 mg!L 6.8% 
Sodium 3/20/1997 Semi-Annual MW-11 603 DUP 537 mg/L 11.6% 
Chloride 3/20/1997 Semi-Annual MW-15 38 DUP 38.9 mg/L 2.3% 

·Sulfate 3/20/1997 Semi-Annual MW-15 2210 DUP 2220 mg/L 0.5% 
Potassium 3/20/1997 Semi-Annual MW-15 9.6 DUP 9.6 m_gL_L 0.0% 
Sodium 3/20/1997 Semi-Annual MW-15 471 DUP 469 mg!L 0.4% 
IU-Dissolved 3/20/1997 semi-Annual MW-15 45.00 DUP 46.00 ug/L 2.2% 
Chloride 6/11/1997 Semi-Annual MW-11 29.2 DUP 29.4 mg/L 0.7% 
Potassium 6/11/1997 Semi-Annual MW-11 5.7 DUP 5.7 mg/L 0.0% 
Chloride 6/11/1997 Semi-Annual MW-12 55.9 DUP 56.2 mg/L 0.5% 
Potassium 6/11/1997 Semi-Annual MW-12 12.4 DUP 15.1 ll!g/L 19.6% 
!Nickel 6/11/1997 Semr-Annual MW-12 0.049 DUP 0.031 mg/L 45.0% 

No data for duplicates 
Chloride 9/24/1998 Semi-Annual MW-15 41.2 MW-13* 39.5 mg.L 4.2% 
Potassium 9/24/1998 Semi-Annual MW-15 9.7 MW-13* 9.6 mg.L 1.0% 
Chloride 9/24/1998 Semi-Annual MW-14 19.9 MW-14*** 47 mg.L 81.0% 
Potassrum 9/24/1998 :semr-Annuar MW-14 11.2 MW-14* 17 mgJL 41.1% 
Chloride 11/3/1998 Semi-Annual MW-5 50.1 MW-14A*** 49.5 mg/L 1.2% 
Potassrum 11/3/1998 Semr-Annual MW-5 6.8 MW-14A'** 6.8 mg/L 0.0% 
Chloride 2/18/1999 Semi-Annual MW-17 27.5 MW-14A 49.5 mg/L 57.1% 
Potassium 2/18/1999 Semr-Annual MW-17 12.1 MW-14A 7.2 mg/L 50.8% 
Chloride 5112/1999 Semi-Annual MW-17 39.2 MW-14A 46.8 11!9LL 17.7% 
Potassium 5/12/1999 Semr-Annual MW-17 6.1 MW-14A 9.7 mg/L 45.6% 
Chloride 9/30/1999 Semi-Annual MW-17 35 MW-14A*** 33 m_gL_L 5.9% 
Potassrum 9/30/1999 Semr-Annual MW-17 14.8 MW-14A*'* 15 mg/L 1.3% 
Chloride 12/9/1999 Semi-Annual MW-17 27.9 MW-14A*** 27.1 mJUL 2.9% 
Potassium 12/9/1999 Semr-Annual MW-17 12.7 MW-14A*** 11.8 mg/L 7.3% 
Chloride 3/17/2000 Semi-Annual MW-17 24.6 MW-14A 26.5 mJ!LL 7.4% 
Potassrum 3/17/2000 Semi-Annual MW-17 12.2 MW-14A 12 mg/L 1.7% 
)hloride 6/6/2000 Semi-Annual MW-5 58.9 MW-14A 54.1 mg/L 8.5% 
,.lotassrum. 6/6/2000 Semr-Annual MW-5 8.6 MW-14A 8 mg/L 7.2% 
Chloride 9/3/2000 Semi-Annual MW-12 58.7 MW-13 66.2 mg/L 12.0% 
Potassium 9/3/2000 :semr-Annual MW-12 11.6 MW-13 11.9 mg/L 2.6% 
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Table10. Field Duplicate Data and Relative Percent Differences 
B k d G d Q rt R f Wh" M M"ll U h ac ~groun roun water ua ny eport or Jte esa I ' ta 

I Field Duplicate Pairs 
Analyte Sample Date Report Sample Result 

Chloride 11/30/2000 Semi-Annual MW-15 49.7 
I Potassium 11/30/2000 ~emf-Annual MW-15 10.6 

1 U-D1sso1ved :-1::..>:-lf:..I(J[ ,, ::;_emr-Annuar MW-11 2.9 

Chloride 3/24/2001 Semi-Annual MW-11 31.1 
·POtaSSIUm 3/24/2001 ~emr-Annual MVV-11 7.9 

Chloride 6/12/2001 Semi-Annual MW-11 36.5 
Potassrum 6/1212001 ~emr-Annual MW-11 7.4 

Chloride 9/4/2001 Semi-Annual MW-11 32 
Potassium 9/4/2001 Semi-Annual MW-11 6.9 
Chloride 9/4/2001 Semi-Annual MW-17 34 
Potassrum 9/4/2001 ~emr-Annual MW-17 14 

Chloride 11/6/2001 Semi-Annual MW-11 35 
Potassium 11/6/2001 Semi-Annual MW-11 7 

1 U-Dissolved 11/6/2001 ~emr-Annual_ MW-11 1.50 

Chloride 3/13/2002 Semi-Annual MW-11 30.7 
I Potassium 3/13/2002 ~emr-Annual MW-11 6.7 
1 U-Dissolved 3114/2002 ~emr-Annual MW-11 5.10 

Chloride 5/20/2002 Semi-Annual MW-11 35.9 
Potassium 5/20/2002 Semi-Annual MW-11 6.9 

1 u-uissolved 5/20/2002 ~emr-Annual MW-11 1.00 

Chloride 9/6/2002 Semi-Annual MW-11 37.1 
Potassrum 9/6/2002 Semr-Annual MW-11 7.42 

Chloride 11/21/2002 Semi-Annual MW-11 37.7 
Potassium 11/21/2002 Semi-Annual MW-11 6.7 
U-Dissolved 11/21/2002 semr-Annual MW-11 1.00 

Chloride 3/20/2003 Semi-Annual MW-11 36.6 
·Potassium 3/20/2003 Semi-Annual MW-11 6.96 

1 U-Dissolved 3/20/2003 ~emi-Annual MW-11 0.80 

Chloride 6/27/2003 Semi-Annual MW-11 29.3 
Potassium 6/27/2003 Semi-Annual MW-11 7.78 

1 u-ursso1ved 6/27/2003 Semr-Annual MW-11 1.60 

Chloride 9/24/2003 Semi-Annual MW-11 36.6 
Potassium 9/24/2003 Semi-Annual MW-11 7.19 
'u-Dissolved 9/24/2003 semr-Annual MW-11 1.00 

Chloride 11/24/2003 Semi-Annual MW-11 35.5 
Potassrum 11124/2003 ~emr-Annual MW-11 6.95 

No data for duplicates 
U-Dissolved 3/19/2004 Semi-Annual MW-11 1.00 
U-UISSOIVed b/27/2UU4 ~emr-Annual MW-11 u.oo 
Chloride 9/14/2004 Semi-Annual MW-11 34.2 
Potassium 9/14/2004 Semi-Annual MW-11 6.76 
U-Dissolved 9/14/2004 Semi-Annual MW-11 0.5 

Chloride 11/9/2004 Semi-Annual MW-11 29.5 
Potassium 11/9/2004 Semi-Annual MW-11 7.69 
IU-Dissolved 11/9/2004 Semr-Annual MW-11 0.5 

Chloride 3/30/2005 Quarterly MW-11 33 
Copper 3/30/2005 Quarterly MW-11 17 
Fluoride 3/30/2005 Quarterly MW-11 0.5 
Iron 3/30/2005 Quarterly MW-11 3190 
Lead 3/30/2005 Quarterly MW-11 29 
Manganese 3/30/2005 Quarterly MW-11 83 
Nitrogen, 
A.mmonia as N 3/30/2005 Quarterly MW-11 0.61 
ms 3/30/2005 Quarterly MW-11 1880 

I Sulfate 3/30/2005 uuarterly MW-11 1080 

I Alkalinity 6/21/2005 Quarterly MW-11 298 

Duplicate Result Units RPD 

MW-13* 44.1 mg!L 11.9% 
MW-13* 10.6 mgtL 0.0% 

UUI-' 3.2 U!:JIL 9.8% 
MW-13A 35.3 mg!L 12.7% 
MW-13A 8 mg/L 1.3% 
MW-13A 36 mg/L 1.4% 
MW-13A 7.4 mg/L 0.0% 
MW-118 29 mg!L 9.8% 
MW-118 6.9 mg!L 0.0% 
MW-17A 41 mg!L 18.7% 
MW-17A 14 mgtl 0.0% 
MW-11A 41 mg!L 15.8% 
MW-11A 7 mg!L 0.0% 

UUP 1.40 Ug/L 6.9% 
MW-13A 29.8 mg!L 3.0% 
MW-13A 6.6 mgtL 1.5% 

DUP 1.60 Ug/L 104.5% 
MW-13A 36.3 mg!L 1.1% 
MW-13A 6.7 mg!L 2.9% 

UUI-' 1.10 U.~L 9.5% 
MW-13A 31.1 mg/L 17.6% 
MW-13A 7.12 mgtl 4.1% 
MW-13A 21 mg!L 56.9% 
MW-13A 6 m_g[L 11.0% 

DUP 0.90 ug/L 10.5% 
MW-13A 33 mg/L 10.3% 
MW-13A 7.37 mg!L 5.7% 

DUP 1.10 Ug/L 31.6% 
MW-13A 30.4 mg!L 3.7% 
MW-13A 7.86 mg!L 1.0% 

DUf-' 1.30 ug/L 20.7% 
MW-13A** 33 mg/L 10.3% 
MW-13A** 7.19 mg!L 0.0% 

DUP 1.00 ug/L 0.0% 
MW-13** 34.3 mg!L 3.4% 
MW-13d 6.99 mg/L 0.6% 

DUP 1.00 ug/L 0.0% 
UUI-' 0.50 Ug/L 0.0% 

MW-13A 33.3 mg!L 2.7% 
MW-13A 6.56 mg/L 3.0% 

DUP 0.5 ug/L 0.0% 
MW-13** 20.1 m.9LL 37.9% 
MW-13** 9.29 mJILL 18.8% 

DUP 0.5· ug/L 0.0% 
MW-63 31 mgtl 6.3% 
MW-63 22 ug/L 25.6% 
MW-63 0.5 Mg/L 0.0% 
MW-63 3170 ug/L 0.6% 
MW-63 33 ug/L 12.9% 
MW-63 89 ug/L 7.0% 

MW-63 0.6 mg/L 1.7% 
MW-63 1840 mg/L 2.2% 
MW-63 1180 mg/L 8.8% 
MW-63 303 mg!L 1.7% 



Table10. Field Duplicate Data and Relative Percent Differences 
B k d G d t Q rt R rtf Wh"t M M"ll Ut h ac (groun roun wa er ua uy epo or 1e esa I ' a 

·I, Field Duplicate Pairs 
Analyte Sample Date Report Sample Result Duplicate Result Units RPD 

Bicarbonate as 
HC03 6/21/2005 Quarterly MW-11 364 MW-63 369 mg/L 1.4% 
Calcium 6/21/2005 Quarterly MW-11 58.7 MW-63 56 mg!L 4.7% 
Chloride 6/21/2005 Quarterly MW-11 31 MW-63 30 mg/L 3.3% 
Chloromethane 6/21/2005 Quarterly MW-11 2.4 MW-63 1.9 mg/L 23.3% 
Fluoride 6/21/2005 Quarterly MW-11 0.7 MW-63 0.7 mg!L 0.0% 
Magnesium 6/21/2005 Quarterly MW-11 18.2 MW-63 17.2 mg!L 5.6% 
Manganese 6/21/2005 Quarterly MW-11 95 MW-63 92 mg/L 3.2% 
Nitrogen, 
AmmoniaasN 6/21/2005 Quarterly MW-11 0.64 MW-63 0.55 mg/L 15.1% 
PH 6/21/2005 Quarterly MW-11 8 MW-63 7.96 su 0.5% 
Potassium 6/21/2005 Quarterly MW-11 6.3 MW-63 6.2 mg/L 1.6% 
Sodium 6/21/2005 Quarterly MW-11 544 MW-63 544 mg/L 0.0% 
Sulfate 6/21/2005 Quarterly MW-11 1090 MW-63 1070 mg/L 1.9% 
TDS 6/21/2005 Quarterly MW-11 1950 MW-63 1940 mg/L 0.5% 
Turbidity 6/21/2005 Quarterly MW-11 4.16 MW-63 0.3 NTU 173.1% 
U-UJSS()IVea 6!2112005 Quarterly MW-11 0.76 DUP 0.74 Ug!L 2.7% 
Bicarbonate as 
HC03 9/22/2005 Quarterly MW-11 378 MW-63 378 mg/L 0.0% 
Calcium 9/22/2005 Quarterly MW-11 50.7 MW-63 52.5 mg/L 3.5% 
Chloride 9/22/2005 Quarterly MW-11 33 MW-63 33 mg/L 0.0% 
Fluoride 9/22/2005 Quarterly MW-11 0.6 MW-63 0.6 mg/L 0.0% 
Magnesium 9/22/2005 Quarterly MW-11 15.3 MW-63 16 ug/L 4.5% 
Manganese 9/22/2005 Quarterly MW-11 81 MW-63 82 ug/L 1.2% 
Nitrogen, 
Ammonia as N 9/22/2005 Quarterly MW-11 0.59 MW-63 0.61 mg/L 3.3% 
PH 9/22/2005 Quarterly MW-11 8.22 MW-63 8.25 su 0.4% 
Potassium 9/22/2005 Quarterly MW-11 6.3 MW-63 6.2 mg/L 1.6% 
Sodium 9/22/2005 Quarterly MW-11 551 MW-63 547 mg/L 0.7% 
Sulfate 9/22/2005 Quarterly MW-11 968 MW-63 973 mg/L 0.5% 
TDS 9/22/2005 Quarterly MW-11 1930 MW-63 1920 mg/L 0.5% 
U-Dissolved 9/22/2005 Quarterly MW-11 0.63 MW-63 0.67 ug/L 6.2% 
Bicarbonate as 
HC03 12/13/2005 Quarterly MW-11 375 MW-63 375 mg/L 0.0% 
Calcium 12/13/2005 Quarterly MW-11 61.2 MW-63 64.6 mg/L 5.4% 
Chloride 12/13/2005 Quarterly MW-11 36 MW-63 310 m_g/_L 158.4% 
Fluoride 12/13/2005 Quarterly MW-11 0.5 MW-63 0.5 mg!L 0.0% 
Magnesium 12/13/2005 Quarterly MW-11 19.3 MW-63 20.7 ug/L 7.0% 
Manganese 12/13/2005 Quarterly MW-11 94 MW-63 97 ug/L 3.1% 
Nitrogen, 
AmmoniaasN 12/13/2005 Quarterly MW-11 0.64 MW-63 0.61 mg!L 4.8% 
PH 12/13/2005 Quarterly MW-11 8.12 MW-63 8.19 su 0.9% 
Potassium 12/13/2005 Quarterly MW-11 6.8 MW-63 6.9 mg/L 1.5% 
Sodium 12/13/2005 Quarterly MW-11 544 MW-63 544 mg/L 0.0% 
Sulfate 12/13/2005 Quarterly MW-11 1070 MW-63 1060 mg/L 0.9% 
TDS 12/13/2005 Quarterly MW-11 1930 MW-63 1930 mg/L 0.0% 
U·UISSOIVea 12/13/2005 Quarterly MW-11 0.83 MW-63 0.90 ug!L 8.1% 
Bicarbonate as 
HC03 6/20/2006 Quarterly MW-11 374 MW-63 378 mg/L 1.1% 
Calcium 6/20/2006 Quarterly MW-11 62.1 MW-63 70.8 m_g/L 13.1% 
Chloride 6/20/2006 Quarterly MW-11 31 MW-63 31 mg!L 0.0% 
Fluoride 6/20/2006 Quarterly MW-11 0.5 MW-63 0.5 mg!L 0.0% 
Iron 6/20/2006 Quarterly MW-11 127 MW-63 136 ug/L 6.8% 
Magnesium 6/20/2006 Quarterly MW-11 20.1 MW-63 21.2 mg/L 5.3% 
'v1anganese 6/20/2006 Quarterly MW-11 102 MW-63 103 ug/L 1.0% ·l Nitrogen, 
Ammonia as N 6/20/2006 Quarterly MW-11 0.64 MW-63 0.59 m_g/L 8.1% 
PH 6/20/2006 Quarterly MW-11 8.01 MW-63 7.93 su 1.0% 
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Table10. Field Duplicate Data and Relative Percent Differences 
B k d G d Q r R f Wh. M M·u U h ac tgroun roun water ua 1ty eport or 1te esa I ' ta 

I Field Duplicate Pairs 
Analyte Sample Date Report Sample Result. Duplicate 

Potassium 6/20/2006 Quarterly 
Sodium 6/20/2006 Quarterly 
Sulfate 6/20/2006 Quarterly 
TDS f@ 180C 6/20/2006 Quarterly 

Notes: 

RPD =Relative percent difference (difference/average*100) 
mg/L = Milligrams per liter 

MW-11 7.3 
MW-11 554 
MW-11 1150 
MW-11 2000 

pCi!mL = Microcuries per milliliter (multiply by 10E9 to convert to picocuries per liter, pCi/L) 
DUP = Duplicate sample 
Semi-Annual = Semi-annual Effluent Report 

MW-63 
MW-63 
MW-63 
MW-63 

Result Units RPD 

7.2 mg/L 1.4% 
561 mg!L 1.3% 
1170 mg!L 1.7% 
1970 mg/L 1.5% 



Table 11A. Descriptive Summary Statistics for Constituents in Compliance Wells with Greater than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 
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Type Woll Analyte 
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Table 11A. Descriptive Summary Statistics for Constituents in Compliance Wells with Greater than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Greater Than 8 I 
Type Well Analyte Units Dot N % Del Mean Gmean so Mean+2SD Q25 Median Q75 MlnConc Max Conc MlnRL MaxRL Range Skew 95UCL W-nonn P-nonn Wtog 

Extremes Excluded MW-2 Selenium uq/L 24 35 68 . 57~~ 7.6000 4.3060 6.9333 21.467 1.0000 5.0000 12.000 05000 26.000 0.0500 10.000 25.500 1.0150 2.2970 0.88183 0.00133 NR 

"'" fo,'\"1 3 c~:c.•1i; .. '1 l'''~'L 27 ~0 &7.50o/• 2C 7~8 5 7330 79724 1~· .. \" 1. !J ~LO .. o::>;> 1~c?O O.f:>OO 370.00 o.o:!!J 10.~:> z:uo I..OJ17 24.7Cil 0.~~{:'; OOrJ:JO r .'l 
Extremes Excluded MW-3 Selenium UQ/L 24 37 64.86% 8.8784 4 2504 9.4523 27.783 1.0000 30000 17.000 0.5000 28.000 0.0500 10.000 27.500 0.8576 3.0457 0.79363 0.00001 NR 
All r.WJ- 1 :; t" l":t':: ,, ,,.L, 7 : 7: 1u:l.UO',:, 055.tl.\ ~~0.5S 11:...1<> e::: :9 €3<.00 ~;7 00 C,1.00 10000 1C~O.O 1.0, 00 30.(,:(l!J :0700 -z.c:o5 267f-:l o.ss;og 0 C:JC30 "~ 

Exbeme• E><duded MW·1 SUIIate m<J/L 68 68 100.00% 665.62 664.12 44.904 75543 638.50 668.50 691 .00 52000 81600 I 0000 300000 2Cl5 00 0 .1360 10 .673 0.95604 001744 NR 
Ali MW·1i !iLJ.f·'~ j;,JIL ~4 £:.6 1CH1', 1025 <· ~l8.40l 222.5-1 1470.7 9•!:.1.~ ~96.00 10575 79000 22W.O 1.00~J ~o.c:-.oo 2 1710 1 (;J!;.: SJ.521 O.Z0~55 O.OOOC.J NR 
Extremes Excluded MW-11 Sulfa~ mg/L 61 61 10000% 1013.1 1009.5 B9.nG 1192.7 949.00 993.00 1051.0 89500 13090 1.0000 300000 ~1400 14156 22.529 0.87476 000002 NR 
A' I t.:W-12 Cl :r···. f"'fJil ;;, :t 1uO.c,-; 24 18.4 l!.l7\.0 716:·:; ::~1 ? 2240 0 2351.0 :::so.o 20000 7&~:! 0 1.0:100 30.CO:l0 5!>~0.0 7.:5.>1 179.77 0.25237 o c~:c J C!'~ 

EXIremes Exduded MW-12 Sulfate !ll!lll 60 60 100.00% 2328.4 2324.3 138.22 2604.8 2237.0 2347.0 2445.0 20000 2560.0 1.0000 30.0000 580.00 -0.3822 34.975 0 .96639 0.09699 0.90045 

"-'' 1,1'.'..'·1,; C~lfal'l o.g[l 41 41 'L~.o:>·,. ~J-1~: 2057 () 2~0 \9 ·~~5 .. 2~37.0 ?.110.0 21!!~ 0 11;c.o 228:1.0 1,COC.O zo 0000 11/.00 -~.2116 70652 0 G!)?12 0001])0 NR 
EXIremes ExCluded MW-14 Sullate tM/L 39 39 100.00% 2121 .3 2119.0 98.281 2317.8 2070.0 2110.0 220SO 18720 2.280.0 1.0000 300000 408.00 .0.6686 30.845 0 .94142 0 .04240 NR 
A' I i;W-15 SAble r;:ofL 37 37 ,r; :> (l')t,~ 227.4 2~54.!l 27A.3' ?.;~l5 0 l~·::s o 2~141.0 :~tJ.O 1250 0 2~~') 0 1 OOCJ 30.0CQ~ 1350.0 -2.aw; ~·1.:85 O.Cf'l13 O.CJ?C.:l w~ 

Exba'IWJS Excluded M\V-15 Sulfate mQIL 35 35 10000% 2334.7 2331 .7 121.64 2578.0 2253.0 2315.0 2«0.0 21000 2600.0 1.0000 30.0000 500.00 0 2712 40.299 0 .97904 0 72775 098255 
A: . ·"!.'·11 r .. .:-:.:e n.<~/(. 17 '7 ILO . ..:O% ~ '1$8 2~·~ 1 ~5:'93 31!-<IG ?.' : '0 ;.:t5..:0 2uroo 1~000 2&60 0 : ooco 30.000'J 1•'50.0 ~1 H/i7 17110 C.7Coi:O OC:J1&3 :u~ 

Extremes Excluded WW- 17 Sulfate mq/L 16 16 10000% 2546 2 2535.1 236.13 3018.5 2465.0 2576 5 2715.0 2~.0 2860.0 1.0000 30.0000 856.00 - 1.1968 11570 0 88617 0 0'848 NR 
All MW-18 Sulfate mg/L 15 15 100.00% 1475.1 1465.0 174.38 1823.9 1371.0 1446.0 1600.0 1069.0 1740.0 1.0000 30.0000 671.00 -0.4126 88.247 0.93340 0.30659 0.91027 
All MW-19 Sulfate mg/L 17 17 100.00% 1466.3 1362.8 560.62 2587.5 1070.0 1540.0 1793.0 583.00 2770.0 1.0000 30.0000 2187.0 0.5048 266.50 0.95917 0.61587 0.96221 
/JI : '.V-? Sulfnte rr··/l. 72 72 1(1) (IV'' 1711.,3 172• . r 307 ~. : ~'31'0.1 ~74o1 !i 1CJO.O 1931.5 2'-0.C~ 2117 0 .0000 3:J.O=.sC:J 1t"J7.0 -28111 71 1?.8 0.710'.; 0 CJ:·:>o ~:"l 

EXIremes Exduded MW-2 Sulfate mg/L 69 69 100.00% 1823 2 1812.6 188.45 2200.1 1800.0 1860.0 1933.0 12700 2147.0 1.0000 3D 0000 877.00 ·1.3053 <4.464 0 .87049 0.00000 NR ... , • ',1·3 SJII~:e M~/L 7i 71 1C:l00'', 3033(.. 2~(. : ; .'7 (. ~:; :1'1~05 27&J.O =~oo.o 3: !:':'0 ~30.00 40JO.O 0000 3\)~J~ J1f.J.O ·1.C120 11126 0 .:7?.20 ro~~~ tlR 
Extre"nes Exdud~ MW·3 Sulfate mgll 70 70 100 oo•.- 30638 3034 2 408.73 3881.3 2800.0 32015 3359.0 1890.0 ~030.0 10000 30.0000 21'00 .0.8 154 95.749 0.92687 000054 NR ,, ·.:N -5 s .. ~•a·~ ITl/l 73 7: lOO.(Y.) ,; 11171 1 1~S.6 7~3.67 2J~51 · Q~().O 1' 200 110?..0 ~:ooo 7C20.0 1 (JOO 30.0~ C~ilOO il2171 132 11 o 1e9:;~ o cy,:,o .,~ 

Ememes ExclUded MW-5 S"lfatt! mg/L 71 71 100.00% 1114.9 1111 2 91.323 1297.5 1050.0 1115.0 1160.0 860.00 1348.0 10000 30.0000 •88.00 0 12.27 21 .242 0 98549 0 58730 098435 

"'' U'.'\!·1 TDS rn~IL S!< ~9 HJO.C!>% 12!.55 1271 3 :57.77 D1•: 1 12~0.0 :270.0 130:i0 6?.7CJ 40i1.0 10 00JO 10 0rl:J 337:;.o C 409J t.: 416 c.:2s~1 c r.l:~~ .:i'! 
Exbemes Exdudec! MW-1 TDS mg/L 65 65 10000 .. 1267.8 1264.5 93.149 1454.1 1217.0 12700 1300.0 990.00 1567.0 10.0000 10.0000 577.00 0.7565 22.645 0.91970 0,00()4:3 NR ,,,; :.: :\1- 11 l03 m~·l. ~"'· 53 to:> oo· .• 191!;.5 1~~~ 8 .· :;J 1.; 2878~ 17W O 1R03.5 Hl~l.O 1t20 0 51 GO 0 10.0010 10.0000 34C~O 5 d.:!)1 12:57 041.00·1 O.l'~OO IJ?. 
Extremes Excluded MW-11 TOS mgiL 55 55 100.00,, 1832.6 1826.3 159.48 2151.6 17100 1790.0 1916.0 1620.0 2396.0 100000 100000 77600 1 6283 42.148 0 85581 0.00001 NR 
All MW-12 TDS mg/L 55 55 100.00% 3951.2 3942.3 268.70 4488.6 3760.0 3930.0 4096.0 3010.0 5100.0 10.0000 10.0000 2090.0 0.6667 71.01 1 0.87163 0.00003 NR 
All MW-14 TDS mg/L 40 40 100.00% 3601.1 3596.1 188.57 3978.2 3505.0 3626.5 3709.0 3000.0 4062.0 10.0000 10.0000 1062.0 -0.6727 58.437 0.93578 0.02498 NR 
!o'l 0 o/J.1!) 1 ..)$ flY.'"- -- 36 'C:JO:l'.• 37.;:;_? ~~t'/5 61.~('2 5118~ :nno :~7&0 33600 3-lC..~O C:!:30.0 ~(J.O(j~ 101J~:Y.) •·•e~ o -4.8-ld~ 22.2 95 O.A5:£g 0.0('":10 "~ 
Exbemes E><CIUded MW-15 TDS mQ/L 33 33 10000% 3861-1 38588 \86.71 •234 8 38000 3880.0 3950.0 33100 4233.0 10 0000 10.0000 e23.oo -1.4 114 63.702 0 86245 0.00065 NR 
l'lj ~.o/:-17 TDS '"":" ~c. 16 100.0.1~. t,Ji56 .:~··aG &~fS t:506!: 425CO .:~~srJ ~C~30 2·1GO.O 5~60 10 c~:J ·o.()Q{/0 z;;;:c;o 2.1730 1.'-'1 ~~ 0 7~' ~3- u O\.j?o NR 
E>r.remes Exci!J!!ed "11\11-17 TDS mg/L 15 \5 100 00% 4503 5 44915 33848 5180.4 4260.0 4578.0 <570.0 37500 5296.0 10 0000 10.0000 1546.0 0 .0438 171 29 090639 0 11923 0.9(1(69 
All MW-18 TDS mg/L 14 14 100.00% 2636.3 2617.6 3 15.14 3266.6 2460.0 2677.5 2940.0 1920.0 3030 .0 10.0000 10.0000 1110.0 ·0.6839 165.08 0.93804 0.39383 0.91355 
All MW-19 TDS mg/L 16 16 100.00% 2543.6 2405.3 845.41 4234.4 1925.0 2657.5 3158.0 1120.0 4190.0 10.0000 10.0000 3070.0 0.2342 414.24 0.97673 0.93229 0.96695 

•: '.',V-2 fDS r'!tfi 1L Ld L9 101}00" 296d t' 2!i0l 5 .:s: r; j>,!/3 1 2910 0 ~~2~ (l 317:J.CJ lht ro ZS'.iOO 10000 '0.0000 2>\'5.0 ·2.717:1 ~~~ 3'• Obi'13f• (.t.OC:':":l llR 

EXIremes Excluced MW-2 TOS mQ/L 65 65 100.00% 3067 6 3057 8 242 77 3553.2 3013.0 31300 31800 22780 3800.0 10.0003 10.0000 1522 0 .(}.5281 59 017 0 88900 0 00003 NR 
I'll OW/·3 TD.> 'T'"'t. OJ &P 'OO.ro· .• t-;~o.! !>:>722 f=~~!:2 t.::.::sg :ocoo ~2d1 0 536:1.0 2l0~0 611:~ 0 10.C~JO 10.0?00 40:;.<1 0 .:, 5012 :>1~ 0 61750 (1.1)0~ ••• ) t:R 
E>r.remes ExduCed MW-3 TDS mgtL 66 66 100.00~ 52229 5215.6 276.50 5775.9 50890 52900 5366.0 (400.0 6186.0 10 00:>0 I!:!.()IJ()D 178CO ·0.2528 65707 0.92851 0 ()()094 NR 

'" •.h·l/-5 TuS mo.: 10 70 1c~ cJ~:. 2iZ; 5 20~. 3 z ~7" ~3 ~~~: 7 ·<'.;;JO 20>5.0 2o72.0 •noo 66:10.0 10 OC:!O IOOO•n ~s~oo (I S8t'2 1~!\ 1i! 0 21~.:5 o.co::>o c..:;.:3::> 
Exlremes El<d.IC!ed MW-5 TOS mg/L 68 68 100.00o/. 20561 20503 157.74 2371 .5 1950.0 2025.0 2149.5 11600 2575.0 10 0000 100000 81500 08944 37.t 91 0 953H 001231 NR 
; .. · t.:w- · ll~.,~ t.:.J:.. 4!~ 5~ 7J. Ot.~~ . .;.0555 , '1:~~~.:~ ~~ ~51G 32o3~)f't; 05000 11)223:1 2.S925 0.14925 107 ~6l7 ('3 1.\l \07 31;!1 6 51651 l o:•ra; 0 24~80' ti.CJVOOO O.!li5!'J2 
EXIrOMes Exctuced MW-1 Unat ulll l 46 65 70 77% 1.65206 0 95541 1.75478 5.1616 0.50000 1 00000 2.2368 0 14925 100000 03 10 96507 2.15519 2 0869 0 .77'829 0000000 0 .955921 
1\" ·.:v.:.· .. \1'1:"' t..,li... ~~ 87 12 01~~. 2.'1[.75 0.75347 7 37l) 1(: !"4:.5 o .. :c:J~ 0 C10~:> 1 .20~0 (J 14925 51.4~?5 o:l '0 51 3·133 ~o.ze~ · 3 S 'i59Z O.l3l'522 ( o ~)QOC~ (! 00~:23 

Extrel'riCS Exdude<f MW-11 Unat uqiL 56 80 7000,. 067123 0.60849 0.74009 23514 0.37910 0 74627 10.174 01:925 3.3500 03 10 3.2007 1 ~231 10359 0 82Dt45 o oooooo o 920 1oo 
f,, · :•N·I? lit ~! c~tl !!;; 84 !18&1% 1t' 1!\"25 •, ~45?.7 :>2.8875 !>4 ~?7t. 16 1C. 10 15.65)()(i ~7 9104 0. 14~ ~!5 ' 77.C!;'~ 03 !.0 HG 8507 :u:?;.o<; 21. 111n 0 =>27!!'~t I) t :'.1000 0 5!:432:> 
EX:'emes Exduded MW-12 Una\ ugiL 76 77 9S 70~~ l 5.63e21 15.04915 3.53469 22.7056 1~.17910 15 80000 17.7000 300000 252965 0.3 10 22 2965 -0 91978 16 4385 0 .90(155 0 .000026 0.680005 
/~1 ·.;IJ 1! U1::: ' '!\. eJ 8' ~J 7 i0.', -a ~'370 :>: Qo\1:),"4 1!! 4!.i•:J3 o: :a:, ~~ 25:73 ~~.f' ;J)Q o\l CXJ 0 70746 150 71.(!'3 03 IIJ 1f>O.OJt~ 0.). SS<t s~ 2a<~s o.s;a·~:; o-C-.ll>ai t sc:.:7:• 
Exlremes Exd~o'(!~ MW-14 Unac ug/L 79 80 98.75% 57.81979 51 95897 16.59811 910160 48.65672 59.75000 68.6284 0.707<6 98.0000 0.3 1.0 97 2925 -1.05717 61.5135 0 .924515 0 000156 0<80869 

' . : .. -~5 l.'; \\ •.:·.•L 74 74 1L 'J 00'-s .-tt:: 1i: 42 325!..3 1r..es<s 74.·-f~~ a:.sord:; ;;:,~Jooo ~9 2ooJ r 3•3•3 116 ~119 03 1.0 IOD HJ.l5 1 ~ )~C:J 48.1:'58 o.eo7• 11 0 O:JJQ(·~ 0 8Ci'~i:> 
Elllre~s Exctud~ MW- 15 Un31 UQ/L 71 71 100.00% 42 38539 t0.84432 9.55498 614953 37.76119 <3.00000 48.8000 7.313'3 61.9403 03 10 54 .62£9 -0 96684 44.6470 0.948496 0 00560' 0 .728721 
All MW-17 Unal uQIL 47 47 100.00% 29.4261 27.63573 8.6898 47.2057 24.92537 29.25373 35.6000 4.62687 46.6000 0.3 1.0 42.1131 -0.47120 32.0362 0.977885 0.507872 0 819489 
AU MW-18 Unat UQ/L 17 17 100.00% 20.1277 15.56998 13.4756 47.0788 11.41791 14.34328 27.7000 2.68657 42.8000 0.3 1.0 40.1134 0.65994 27.0562 0 .879«5 0 031145 0.916056 
All MW-19 Unat UQ/L 17 17 100.00% 12.3084 11.06486 5.251 1 22.8107 9.49254 11.60000 14.0000 2.13433 25.3731 0.3 1.0 23.2388 0.73878 15.0083 0.944854 0.380356 0 850763 
At; ~.:VJ·2 U•-: .... .•• 'L o3 s: ·oooo•, :!).;3~\· 867l1~ 83(;32 :a1:,~ 5. 700!:0 10 .•925 "2.238~ 1 (10('!)0 f,7 0010 03 '.C 6.; OOCJ 5 l357C ~2 s:>~5 o ss;;on 0 CJ:J()():l 0.877!JC~ 

Ex!remes Exl;iudec! MW·2 Unat ug/L 62 62 100.00% 9.62262 8.39083 4 11834 17 8593 6.70000 10 12667 12.0000 1 00000 18.0000 0.3 1.0 17 0000 .0.16395 10 6685 0 .982320 0 511562 0 842315 
All MW-26 Una I ug/L 11 11 100.00% 15.9709 14.97873 6.1048 28.1804 10.70000 12.60000 22.7000 9.48000 26.0000 0.3 1.0 16.5200 0.63211 20.0721 0.871664 0.081430 0.900649 
Jlh (· ' 'J·3 um·.~: 1 ~IL ~1 (2 ~c.:gt, 2.8 6753 20 53764 3 1 5<.3• 01.:.1-,t 16 4'7~1 22 3s80:, :~.e%9 0.50CJO 21~ 000.) 0.3 ; 0 21b.50CO ~ 4~425 36 6S08 0.51~063 o.cooon o.8oeoo.~ 

Extremes .Excludec! MW-3 Unal lJl!/L 58 59 98.31% 22.44726 18 60335 10.31658 43.0804 15.00000 21.94030 30.9000 0.50000 41 3000 0.3 1.0 40.8000 ·0.16542 25 1358 0.978578 0.382524 0.7~387 
AJI ~ v.:. Ll • ,,~/L 7.; n· .u n.cn:, 23:::7 0 !322~ 5.547!> 1:>.C'l; 7 OS~OJO 0.:~:~24 1 f7::r r().lt.;1 48 !;~)','5 03 1.0 ~a .;51;; 6 326~3 :, ~7~? 0 356~03 o c:;oJo !;.955139 
E•1rrmes Excluded MW-5 Unal UQ/L 64 86 74 42~~ 0.97748 0 69782 0.82020 2.6179 050000 0.72813 1.2000 0 04000 4 .7000 0.3 1.0 4 e600 1.91555 I 1533 0.825065 0 000000 0 .955153 ,.,, r. N·" z~: \ •JL T 11 f:S C4• . 2'~~ 7 ~:;as: .:9620 ·2161 S.O:IUO 130CJ L.'l 000 S.OG~ ::100 so:o ;rJ.CX:l 12r~5 1s.-.: • 23~23 049fl75 OC'X'~J 1\'l 
E>dtel':les E•duded MW-14 Zinc UQ/L 6 9 6667% 11 556 10.156 5.6593 22874 50000 13.000 16000 50000 20000 5 0000 1000000 15000 0.0075 3.6973 0 90011 0 25264 0 84228 
All MW-2 Zinc ug/L 9 12 75.00% 98.750 42.838 120.13 339.01 11.500 72.500 142.50 5.0000 420.00 5.0000 100.0000 415.00 1.9351 67.968 0.77572 0.00503 NR 
All rr:l-3 Zhc •. "',tl 6 i) 61 5~·, 63 ll7i 2? <n : 1-rua '10?0"3 5 ()OQO 20tW 5aoco S OllOO :.! 1 00 50~00 :oo OC',1 ~~~ ~0 307• 0 t1 ().17 I) 53?..33 ll.IJ0002 NR 
EXIremes Excluded MW·3 z.nc ug/L 7 12 68.33% 31.683 17.747 38811 109.20 5.0000 19.000 ~2.000 5.0000 13900 50000 100 0000 134.00 22_~23 21.959 0.70677 0 .00098 NR 

ptog Distribution GWQS Mean Exceed GWQS? 

NR normal 50 NJ 
iJR non':'\' 5J r;~ 

NR normal 50 i::: 
NR Nom>:.! none r!o 
NR Normal none No 
r:R ~lormn. t.:>l'!: N~ 

NR Normal none No 
NR ~~~ -n ncne N~ 

0,04951 Loonormal no no No 
N~ •~orrr·/ r .... e No 
NR Normal none NO 
N.~ 1:omw none No 

0 83864 Nonparameltlc none Uc. 
'lR tlom·nl ncre :to 
NR Normal none N:1 

0.13669 Nonparametrlc none No 
0.67336 Nonparamelric none No 

NR N01m: n~· ·J "" NR Normnl none flo 
rn N.:lrrro:.' r~ ... o~ Ito 
NR Normal none :o~o 

J:R llc.-ro_:i rtcnfJ. :•o 
0.52223 Nonparamelric none He 

~:~ N~~l'l&l r· ~·t: tJo 
NR Normal none 1:{1 
1!1: NOI'll'h ro~r't NO 
NR Norm31 none No 
NR Normal none N<> 
NR Normal none rto 
Nr: NO'I'n .. nora No 
NR Normal none No 
NR Nornwl nr,·.e- N~ 

0.11224 Nonparamelric none lie 
0.17744 Nonp_arametrlc none No 
0.82130 Nonoarametrlc none tl;:) 

llR IJ.iorn".;.' ·~ne No 
NR Normal none No 
I;R NoriTJ' ncr3: ~Jo 

NR Normal none No 
0.00000 Lc.:1t.rn'n1 n·)l 'j: N<J 

NR Normal none No 
O.C:l·t:78 ; •Or.·r aiar. elnc 30 No 
0 02\104 Non· ararnelroc 30 dO 
0 OC: J'C :•en· ·:,r; .. ::.·.t:or,-: ::> llo 
0 000097 Non-parametriC 30 J;o 
OC'lG~ !~:l'l·oarco c ~0 No 
0000000 Non-par arnelr c 30 lo!o 
() ll': :~J OC'n-' cr:·· ,. o:.: '30 \':e 
0 ()()()()()() Non-parameltre 30 ve· 
O.Crl'1 'JO I lor o;sro~.o•r - : 30 Ves 
0 000000 Non-~ramerrlc 30 Y~; 

0.000004 Normal 30 r:o 
0.126641 Loonormal 30 ll? 
0.011016 Normal 30 :I? 
OvCl"J15 LOQn~xn·.o ~0 t:l 
0.000001 Normal 30 No 
0.188255 Normal 30 No 
()(j:JC~?3 f-Jcn~-- ~ T.:rJ:' c :'J No 
0.000000 \,Qg_normal 30 No 
0.0023'/:l to~on~()$'•r~mo~r -c ~') ~:, 

0.00~10 Non-parametrre 30 r~o 
NR nnm al ::c~c r:o 

0 .06122 Nonparamecrtc 5000 llo 
NR normal 5000 l,o 
Nr. tl~~r'k11 rc~o 110 
NR normal 5000 No 



Table 11A. Descriptive Summary Statistics for Constituents in Compliance Wells with Greater than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Less Than 8 l 
Type Well Analyte Units Oet N % 0et Mean Gme an so Mean+2SD Q25 Me dian 

All MW·1 Ammonia as N mQIL 3 3 100.00% 0.4433 0.4416 0.0473 0.5378 0.3900 0.4600 

All MW·11 Ammonia as N mgiL 6 6 100.00% 0.6267 0.6263 0.0216 0.6699 0.6100 0.6400 

All MW-12 Ammonia as N mgiL 3 3 100.00% 0.1667 0.1640 0.0379 0.2424 0.1400 0.1500 

All MW-14 Ammonia as N mgiL 6 6 100.00% 0.2183 0.2167 0.0286 0.2755 0.2100 0.2200 

All MW·15 Ammonia as N ITIQ/L 2 3 66.67% 0.0817 0.0840 0.0633 0.2083 0.0250 0.0700 

All MW-17 Ammonia as N maiL 3 3 100.00% 0.1600 0.1555 0.0436 0.2472 0.1100 0.1800 

All MW-18 Ammonia as N mall 3 3 100.00% 0. 1467 0.1424 0.0404 0.2275 0.1000 0.1700 

All MW-19 Ammonia as N mall 3 3 100.00% 0.1100 0.1063 0.0361 0.1821 0.0800 0.1000 

All MW·2 Ammonia as N mqiL 2 3 66.67% 0.0750 0.0621 0.0477 0.1704 0.0250 0.0800 

All MW-26 Ammonia a s N maiL 6 6 100.00% 0.6250 0.6164 0.1 104 0.8458 0.4900 0.6600 

All MW-3 Ammonia as N maiL 3 3 100.00% 0.1867 0.1829 0.0473 0.2812 0.1500 0.1 700 

All MW-32 Ammonia a s N mall 6 6 100.00% 1.0117 1.0103 0.0560 1.1237 0.9800 1.0250 

All MW-5 Ammonia as N maiL 4 4 100.00% 0.5975 0.5944 0.0695 0.7364 0.5400 0.6000 

All MW-26 Chloride maiL 6 6 100.00% 52. 167 52.162 0.7528 53.672 52.000 52.000 

All MW-32 Chloride moiL 6 6 100.00% 32.333 32.309 1.3663 35.066 32.000 32.500 

All MW·32 Cobalt uall 6 6 100.00% 45.833 45.237 8.1833 62.200 40.000 43.500 

A·; • ' i/·12 F Jor.~.; ~·I 9 0 100.00•:, 0.2<Q;) <J n7'l 0 1010 0~920 0.3<100 o.:-:l~:> 

Exvemes Excluded MW-12 Fluonde mall 5 0 100.00% 0.3280 0.3258 0 0438 0.4155 0.3000 0.3000 

All MW·15 Fluoride mall 5 5 100.00% 0.2200 0.2048 0.0837 0.3873 0.2000 0.2000 

\, ·.:W-1/ F:..~r.re W;IL ~ c 100.00% 0.2150 02563 U.tJZO 0 4511 ll.300J o::l('~ 

Extremes EJcduded MW·17 Fluoride mall • 4 100.00% 0.3000 0 3000 00000 0.3000 0.3000 0 .3000 

All MW-18 Fluoride mall 6 6 100.00% 0.2617 0.2371 0.1150 0.4916 0.2000 0.2500 

,),;; • :'N .. :-1 HJo·,cte lYJfl & c 'JOQ j,)'j;. C·:'G7 0.37!,0 OI.•:C< O&JU 0~,:'3 0 300'-1 

Extremes E•clude<l MW·26 Fluoride mall 5 5 100 00% 0.3200 0.3178 0.0447 04094 0.3000 0.3000 

A'l • ".'1·1? F "' ·t:"> rtY•!l 6 c IOO.OOS~ 0 1&:'3 0 >7C2 o.c;·oo 0<.650 0~()0 o;;.JJ:. 
Exlru.>es Exduded MW-32 Fluoride mall 5 5 100.00% 02000 0.2000 00000 0.2000 0.2000 02000 

All MW-26 Gross Aloha pCill 7 7 100.00% 3.0429 2.8290 1.1559 5.3547 2.2000 2.8000 

All MW-32 Gross Alpha pCVL 7 7 100.00% 2.0429 1.8882 0.7850 3.6128 1.0000 2.3000 

"'' ,',"1-12 lrou Ul/l 3 s S.:Jo,o:j 1.9.500 ~.85·.~ '17 IJi 26•~ '31 1SrO!l 355C:J 

All MW-18 Iron ugll 6 6 100.00% 144.67 86.583 162.43 469.52 56.000 61.000 

All MW-18 Manaanese ugiL 7 7 100.00% 201.43 110.33 228.44 658.31 77.000 100.00 

tJI ..,.,.:w ' ,.:".)) '1"·:.~:-.'ln' ur;..'L 5 6 1'3 3J '~ I:J.n:n 1~!>33 :, 3'•16 >:(J •• \51 1: "'1J 1:l.<J03 

Exlremes Excluded MW-32 MoMxlcnum ua/l 5 5 100.00'4 12.600 12.520 1.5166 15.633 13.000 13000 

All MW·15 NllrateiNIIrlle maiL 4 6 66.67% 0.6317 0.3223 0.7521 2.1358 0.1400 0.3000 

Extremes Excluded MW-19 Nltrate/Nilrlle mall 7 7 100.00% 2.1443 2.1368 0.1976 25398 2.0000 2.0100 

All MW-26 NitraleiNilrile mall 3 6 50.00% 0.1083 0.0891 0.0736 0.2555 0.0500 0.0750 

All MW·3 Nllra to/Nilrilo mall 5 7 71.43% 0.1814 0.1452 0.1180 0.4173 0.0500 0.2000 

All MW-26 PH PH 5 5 100.00% 7.3580 7.3562 0.1843 7.7266 7.2400 7.2900 

All MW·32 PH PH 4 4 100.00% 7.0425 7.0392 0.2494 7.5414 6.8800 6.9700 

All MW·26 Sulfate maiL 6 6 100.00% 1876.7 1876.4 32.042 1940.7 1850.0 1885.0 

All MW-32 Sulfate maiL 6 6 100.00% 2345.0 2344.5 55.408 2455.8 2310.0 2340.0 

All MW·26 TO$ mg/l 6 6 100.00% 3165.0 3164.7 47.645 3260.3 3130.0 3155.0 

All MW·32 TDS mall 6 6 100.00% 3701.7 3701 .0 74.140 3849.9 3680.0 3710.0 

All MW-32 Unat uall 5 5 100.00% 2.5860 2.46590 0.9681 4.5221 2.05000 2.16000 

" 'N:,:~ I. J"'~ ~ s :r)() DJ'.; i ·S =.:: .7. :;; ~~3' !:':?:.:.; 'c•.ro 1!:'0 

E_xtremes EJcduded M\\/-32 Zl~c U<:ll 5 5 100.00% 140.80 13841 39220 21924 105.00 14100 

Notes: 
Type = All valid records or reoords with exvomes excluded from tho calculalions 
WELL • Monitoring well location 
GROUP • Maly\lcal group 
PARCODE • Paramelor code 
OET • Number of detections 
N ~ Number of samples 
%Cot • Oet&e1ion rate as a percentage 
Mean • Arithmetic mean 
Gmean ~Geometric mean 
SO = Standard dovlation 
Mean + 250 : Atithmottc mean plus two standard devlalions. (Note: For pH, the tJ&Iuea range from plus or minus two standard deviations) 

025 • 25th percenlile of the sample population 
Median : 50th porcenUie of the samplo population 
075 • 751h perconUie of tile sample populalion 
MinConc • Minimum detected concentration 
MaxConc • Maximum detected eoncentralJon 
MlnRl. • Minimum reportjng limit 
MaxRL • Maximum reporting limit 

Q75 MlnCo ne Ma xCone MlnRL MaxRL Ranoa Skew 95UCL 

0.4800 0.3900 0.4800 0.0500 0.0500 0 .0900 ·1.3896 0.0535 
0.6400 0.5900 0.6400 0.0500 0.0500 0.0500 ·1.3226 0.0173 
0.2100 0.1400 0.2100 0.0500 0.0500 0.0700 1.5971 0.0428 
0.2400 0.1700 0.2500 0.0500 0.0500 0.0800 ·0.9070 0.0229 
0.1500 0.0250 0.1500 0.0500 0.0500 0.1250 0.8011 0.0716 

0.1900 0.1100 0.1900 0.0500 0.0500 0.0800 ·1.6301 0.0493 

0.1700 0.1000 0.1700 0.0500 0.0500 0.0700 ·1 .7321 0.0457 

0.1500 0.0800 0.1500 0.0500 0.0500 0.0700 1.1521 0.0408 

0.1200 0.0250 0.1200 0.0500 0.0500 0.0950 ·0.4665 0.0540 
0.7000 0.4900 0.7500 0.0500 0.0500 0.2600 ·0.5296 0.0883 

0.2400 0.1500 0.2400 0.0500 0.0500 0.0900 1.3896 0.0535 

1.0600 0.9200 1.0600 0.0500 0.0500 0.1400 ..().8905 0.0448 

0.6550 0.5200 0.6700 0.0500 0.0500 0 .1500 ·0.1201 0.0681 

53.000 51.000 53.000 0.1000 5.0000 2.0000 ·0.3126 0.6023 

33.000 30.000 34.000 0.1000 5.0000 4.0000 ·0.8888 1.0932 

55.000 37.000 56.000 10.0000 10.0000 19.000 0.4032 6.5479 
0 .3JQ') 0.1<'?0 0 4(;:10 O.C5!1J C!1WO o:;c;,ry ·1.57<a OLJ('~ 

0.3400 03000 0.4000 0.0500 0 .1000 0.1000 1.5310 0.0364 

0.3000 0.1000 0.3000 0.0500 0. 1000 0.2000 ·0.5122 0.0733 

n:::-Jo o. ·.c:>o o.:'!iC~ 0.0$00 0 1( 00 l'.2Eouo ·21·':.J 1),07(/t. 

0.3000 03000 0.3000 0.0500 0.1000 00000 00000 NA 

0.3700 0.1000 0.4000 0.0500 0.1000 0.3000 ·0.1420 0.0920 
o:~)O 0.~()~1 ~.'.!J!)') o o:;cc 0.10 J(I o::~o 2~')St1 0.1:r.?l 

0 .3000 03000 04000 0 .0500 0.1000 0 .1000 2 2361 00392 

O.WJO 01000 0. 2~;.J l.ll•o•lO 0.1();)() O.l(J') -L .:.:au 001?7 
0.2000 0.2000 0.2000 0 .0500 0.1000 0 .0000 0 .0000 NA 

4.3000 1.3000 4.5000 1.0000 11.000 3.2000 ·0.1118 0.8563 

2.5000 1.0000 3.1000 1.0000 11.000 2.1000 -0.4481 0.5815 
50.~00 151::>~ ~6300 1 00<>0 1C:l.OO <51 0 2 3207 i7 !l61 

230.00 20.000 440.00 1.0000 100.00 420.00 1.5802 129.97 

350.00 10.000 660.00 0.2000 100.00 650.00 1.7210 169.23 
,a.ooo 10.r.1l0 20 1\CJ l.c:lt'O 103CJ lOO~J U575 Hl\>6 

13.000 10.000 14.000 1.0000 100.00 <.0000 ·1.7488 1.3293 

1.0000 0.0500 2.0000 0.0100 0.3000 1.9500 1.5540 0.6018 

2.3000 2.0000 2.5000 00100 03000 0 .5000 , 1341 0.1464 

0.2000 0.0500 0.2000 0.0100 0.3000 0.1500 0.7107 0.0589 

0.2000 0.0500 0.4000 0.0100 0.3000 0.3500 0.8415 0.0874 
7.4200 7.1900 7.6500 0.0100 0.0100 0.4600 1.2269 0.1616 

7.2050 6.8300 7.4000 0.0100 0.0100 0.5700 1.4876 0.2445 

1890.0 1830.0 1920.0 1.0000 30.0000 90.000 ·0.3141 25.638 
2390.0 2270.0 2420.0 1.0000 30.0000 150.00 0.0635 44.334 
3200.0 31100 3240.0 10.0000 10.0000 130.00 0 .6990 38.123 

3760.0 3570.0 3780.0 10.0000 10.0000 210.00 ·1.1870 59.323 

2.6600 1.83000 4.2300 0.3 1.0 2.4000 1.73627 3.7880 
1'!1 f_J() ·~) O'J 59 () ~ OO'Y.l t!lO.OOO:l l!!4 l ) 2./c~6 -~~ t8 
'1;7 00 10000 19100 50000 100.0000 9 " .000 0 2120 34377 

Orange = lnlcrquartile range 
Skew= Measure of skewness of the data disln"bution: indicates degree of assymetry and direction of the skewness (values greater than 21ndtcale signifcantskew, with nogativa v2lues indieald\9 lert skew, positive values Indicating right skew) 

95UCL a On&-sldad 95 percent cOt\fidenee timil on the arithmetic mea n 
W-norm • Shap1ro-Wttk score for normality 
ponorm : povalue from Shapiro-Wdk test for normality. where p < 0.05 indteates a non·normal cfrttribullon 

W·log • Shaptro-Wilk score lor lognormality 
polog • p-vaJue rrom Shapiro-Wilk test ror k)gnonnalily. where p < O.OSindlcates a non-k)gnormal distribution 
Olstribuion • Type of distribution. based on Shaplro-Woll< tes~ Normal, Lognormal, and Nonparametric 
ug/1. c Mlcrograms per litll< 
mg/1. • M1lllgrams per liter 
pCill • Pieocurios per filer 
TOS = Total dissolved solids 
TSS s Total suspended solids 
NIA • Not Applicable. due to lack of delac11ons 
NR • Not Run: data aot contains extromes or was determined to be normally distributed 

W·norm 
0.90672 
0.70539 
0.85465 
0.93001 
0.97~53 

0.84211 
0.75000 
0.94231 
0.99176 
0.86530 
0.90672 
0.87113 
0.93597 
0.86626 
0.92664 
0.86768 
O.S t~33 

0.754~3 

0.88104 
(, ::.:.!\79 

NA 
0.94153 
o r94c~ 
0 55218 
(I ..:·:t·. J9 

NA 
0.95804 
0.89545 
0.6:~<01 

0.77280 
0.77081 
0 .82121 
0.76825 
0.80929 
0 .79143 
0.75467 
0.85887 
0.89731 
0.87887 
0.95396 
0.97653 
0.95513 
0.90237 
0.809875 
(,GC"f 
0 92514 

P-norm Wloo plog Distribution GWQS Mean Exceed GWQS? 

0.40721 0.89601 0.37291 Nonoarametrlc 25 l :o 

0.00704 NR NR Normal 25 :h 
0.25297 0.87332 0.30499 Non oar a metric 25 IIJ 
0.58016 0.90385 0.39716 Noniiarametrlc 25 No 
0.69390 0.99263 0.83580 NonOarametrle: 25 No 
0.21956 0.82340 0.17167 Nonoarametrlc 25 No 

0.75000 Nonoaramelrlc 25 No 
0.53674 0.97272 0.68312 Nonoarametrlo 25 No 
0.82638 0.92784 0.48058 Nonoarametrlo 25 No 
0.20811 0.84051 0.13163 Nonoaramelrlc 25 lie 
0.40721 0.93212 0.49661 Nonoaramelric 25 No 
0.23075 0.86721 0.21529 NoiiParametrlc 25 NQ 

0.62991 0.93545 0.62678 Noni>arametrlc 25 No 
0.21171 NR NR Normal none llo 
0.55438 0.91852 0.494739378 Nonoaramolric none No 
0.21712 0.87869 0.26309 Nonoarametrlc 730 ~!~ 

0 05~}5 O.i:~~37 0 C~J1l t.c.1:> >rna' 4 lie 

0.03269 NR NR Normal 4 No 
0.31404 0.85018 0.19509 Nonoarametric 4 No 
(I O'l271 NR NR Normr' 4 rio 

NA NA NA NA .: lo/o 
0.67152 0.90938 0.43235 Nonparametrlc 4 No 
0 OOC3Q -.R t ' 1 fo!~'"l1'il 4 No 
0.00013 NR NR Normal 4 llo 

000~!'2 IIR 1\R No' l1\lo: 4 No 
NA NA NA NA 4 ,.~~· 

0.80173 0.93065 0.55644 Nonoarametric 15 llo 
0.30431 0.82509 0.07186 Nonoarametric 15 ·~!) 

00<110"/ NR N;:t r:1.-f ... ;~l 11C:o0 No 

0.03285 NR NR normal 11000 No 
0.02082 NR NR normal 800 110 
o.o<;: 1 0 6)(1')6 0 2:64!> llo·.•···~To'· c .:(I N9 
0.0'354 NR NR normal 40 !((\ 

0.07113 0.98382 0.96890 Nonparametrlc 10 NO 
0.03367 NR NR Normal 10 No 

0.02212 NR NR Normal 10 liO 

0.14788 0.83227 0.08408 Nonoaramotric 10 lit> 

0.39517 0.90140 0.41770 Nonoarametrlc 6.5·8.5 l~o 

0.33384 0.88508 0.36077 Nonoara melric 6.5·8.5 NCl 

0.77217 0.95288 0.76356 Nonoarametrlc none No 
0.93309 0.97681 0.93463 Nonoarametrlc none II~ 

0.78151 0.95701 0.79640 Nonoarametric none No 
0.38815 0.89786 0.36143 Nonoaramolric none l~o 

0.097294 0.877819 0.299546 NOfmal 30 No 
oo:,·,7 ~IQ f\IR n:l~•t11 ~000 No 

058359 0.91764 o 5148c t.lo~oarametric 5000 )1/{1 



Table 11 B. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Greater Than 8 I 
Typo Well -Ana lyle Units Del % Del Mean Gmean 

,. .-V- \ Ar~~r:-; V\-l 10 2! /1 15t"'~S 1 '.303 1017~ 

:Exlremes E1<eJude_d MW-1 AtseniC UOil 7 4 28% 14302 09652 1.374 
i.:·.V-11 Jl.rc-cr·c t ,:l 'ill 74 ... ~1'"...:7 3 ..... 

IExuemcs Excluded MW-11 Ats_e~ie uq/l , , 78% 1.4028 0.9872 1.280 
11\f\IR A'SN' : t' :t'L 1•: 8~' 1.42:1 G.777 

Extremes Excluded ii W-12 Ar.~enlc u~IL 12 34. 1.8571 1.1993 1.9042 
I All ~W-14 Arsenic UQ 17. Q.8309 . f. 139o 

lW·1!> trst-""b "~ n. 1.1!:10 ' 0./ 
oxlrt'mes Excluded IW-15 Atsenoe UQ 0.9977 1 .435 

1\'.'·1_7 Ar~"·"l ': 2.;q.: 
::xlrt'mes Excluded- MW· Arsenic Uti 1% 0.9 

MW-18 Ars~ntc UQ )% .0328 
MW-19 Arsentc UQ )% ).951_!1 1.0328 

_lvlli ·:! 1\rse:.::. I "?1 :s-; S. ~· .~91 5.9?:?!"t 
(Exlremes Excluded MW-2 Arsenic yq/1._ 1_L__ 34 - ~ m~ 1.9261 1.3163 1.7239 
(A 1.:1'1·3 Ar,· 1~ l .:t 17 ~2 4()-16' 4.3571 u;~:.:; e W74 
[t:X(rf!"'-es Excluded MW-: Arsenoc -"'l/1. 15 40 37.50% _ 2!100 1 

V!·! ) •,/!':_:" .~ o..~ll '7 ;f, Of 7, 253' 
Ex1remes Excluded W·~ A-senoc ug <3 814 

w.· 5 '!;.1"\ ., •• ., ,., <5 4 1' 
Exlremes Excluded W· ' Be~ll•um UQ 1 

!VI· @nr rv, ~( 1 

Extremes ExcJLided W-1 Beryllium UQil. 1 2.29 
.:¥''· 12 E ; l\ ''"' ..:=-;"' !) ~?. v 

::xuemes Excluded MW-11. Be '\'Ilium ~~ 2" _2c3~~ 1 
- :J1'f.'·1t!__ R~ll· ·~ _!__ 0' 'l 1!.1'-;, 4 70~ :()Sf2-1?.~~ 

:=xtremes Excfuaed MW·14 SeryfHum u<!'l 10% 20571 0.8821 2,3115 
1.:\'/-15 C~cy :om uuzt o CO'J'. ~.r,y,· 1 10?.~ '3 Ot~ 

o>tremes Excluded MW-15 Beryf,tUm IJ9Ii. o oo%- - 1.9438 0.6634 2.1956 
IlL :,IV'/- i7 Guy.~ n c-JL t 1 0 00 . &.5773 I (}~'f2 'u 202 
!Extremes Excluded MW-17 BeiYinum ugll. 0 10 0 00% 1.7350 0.6899 2.2570 
pi lvl\V-It Bb~ ·,,,., ~~~~ 0 10- 0.00't. 7 ::..t '.2098 '69<'" 
[Extremes Excluded MW-· Be ')'~~tUm ~ 0 9 0~1 1.8889 0.7916 2 3355 
(' .-· klv'V· (,~n. I :.'11 I ;;jl :o 0 (\'J ;~ 7.:?';00 : zt:::te ~s s~; 

!Extremes Ex~ILided MW-1 Beryl~ ugrt. 9 O.OO'~o 1 8889 0.7916 2 3356 
(A: M~'/·2 B!~ry •l..1l ug l~ ~2 0 011'4 61:i-:2 553ft 
[ex:remos E•cluded MW-2 Bo•yl'ium _1;9~ 0_00% 1.659 0.7755 2.1485 
II\ :,1\'V-:l &r:r, t. .. ,~~ l :Jil. !? - _0 1)0',, 5.2,05 .1(161 1:\fi,. 

(l;xlfern~s ExciiJde~ MW-3 Se•_IIIILim_ ~ 16 000% 211§6 0 9415 2.3106 
!All MW-32 - Beryllium ug/L 1 13 7.69% 0.4308 0.2993 0.6518 

'1•//-5 &:.!-, ..;I :.1~'1. ~- oc~·.. 52:~:; :.ii3' 
(Exlrt;mes Excluded l.tW·5 Beryf'!U'"1 ~ _Q_ 17 0 00% 2. :14~ 

!All dmlum ug/L 2 21 ! 
I All dmtum ug/l ~ 20.00% 1 
!All dmlum ug/1, 3_ - '1!1 15.79% 1 
!All jmlum ug 6 18 33.33% 1 
!All jmium ug 0 
(Ail jmlum ug 1 
I All jmium lJ!I 0 
I All jmium og 0 
tr :t.~":'u~ '· 4 ·" 21 c~~ , 4 G: 78 
IExlromes Excluded MW· :admtum ug/1 4 18 22 22% 2 32 

r i'N- ;;j.J,,l.J:'J\ "' .. ,, 
IExlromes Excluded MW· :admium ug/1 6 20 30.00% 3. 3.69 

:.orJa·:~ 11 ~ 4 1. 
IExlremes Excluded M~ :admium ~g 1.1925 zoe 
[All :hromium ug 7.11 
(Ail :hromium ug 
[All :hromium ug 12.294 9.74' 
@: :hromium ug 12.100 13.12 
!All :hromtum \IQ 1 8.8809 8.010 
I All :hromtum u~ 11 8.0700 8.940 
1M :hromium ug 16. 28 13.1' 
!All :tuorntum u~ 13. 8.7645 10.06 

~edl MlnConc M&) nc MlnR Ranae Skew 95UCL W-norm P·norm Wlog plog 

4 

9 
3 
1i'. 
5 
3.4367 

,..)\,~ 

348 
~~· 

924~ 

3.3651 
3.365' 
15-.~ 

5.3742 
2C.5'l2 
9 397< 
1J.'J~ 

ao 
~c 

34 
ro r'""'\:"' .... _..,~ ...... J 

6.6608 
3'.150 
63349 
~~.:JC:1 

6.2489 
41.(,73 
6.500C 
t.l 073 
6.500C 
'17172 
5956( 
~I :.~G 

a 7:;o8 
7343 

;.J.u7 
6. 
4. 

4 
2 
28.713 
43.129 

;ooo ~" 
:ooo 5. 

0.50 

).SC 
o.::u: 6G 
0 5000 2J>OOO - 2 5000 ~ 8.0000 
')500() 1~r~o'> - 5 c, JO o so-:>o 4JuJ:> 
0 500Q_ 1.0000 1~ 0.500~ 100 

OJ :.(i~;':l 2.5d'JO Q 5~.10 
5000 0.50C 

.,.OC){) 0.10( 
000 0.100 

l1 
0. 
0 2~>~2 o.:;r,:J 5 (\::'-JO 
0 .2500 ~.~ _5,00()() _0.1000 
J 2:m :.f:M- s.c~')O S.G 
0 2500 0 5000 5.0000 0.1.QOJ s o:>oo 
0 ~;;)(I 0.~: JO S (•~CO 0 25.'l0 55L~J 

0.250(1 0.5000 __ 5.()()(;(1 0.2503 ~,QOOQ_ 
0 :500 C..RJDO S.OL:lo 0. 25:JO SS.<iJo 
O.ZSY.l 0.5000 5.0000 0250:> 5.0000 

so o.:~CYJ s oovo o.2~~~o 55 !JCJ 
0.2500 0 500Q 5_.QQ..10 0 2500 5000 
!l.~~~o - o.s:xlQ s (IC'lO Q. 10:1:1 _!~J)_QO 

0 3750 0.5000 5 0000 0 IO:X. 5.0000 
0.2500 0.2500 0.2500 0.2_500 2.6000 
-.t()()(l () ~'.JJ 5 ('I!){) 0 1(~ !;5i.Kl3 
0 .500'.) 0.5000 5 0000 0. 100'5 5.00:>0 

1.0000 2.5000 0.0500 5"0000 
0.5000 2.5000 0.1000 6.0000 
1 ,0()_0()_ 2.5000 0.0500 6.0000 
1.8500 2.5000 0.2500 5.0000 

)00 2.5000 0.0500 5.0000 
IOQ 2.50_00 0.2500 ~.0000 
000 2.5000 0.2500 5.0000 
)00 2.5000 0.2500 5.0000 

2 CJOO 50~') 0 2!;(l(J ~')_GOO 
1.5000 2.5000 0.2! . fl .o-:>0 
a s~''JO .s :;~ IS.r.:JO 
2 5000 3.25( 14.~-
n: 1:0.:':0(1 

)OQ 

33.352 5. 

,t:il( f~') 6":>000 6 7~2~ n~''S o:13220 O.!JC:'JC 
4.5000 1.4017 0.4107 0 70360 0.00000 N Nl 
17.5:0 3 5047 1.1615 0 49440 O.OCWO N til 
4.5000 1.4~79 0.418j_ 0 72862 0.00000 N Nl 
,;;,:oo 3 ~76~ 2 1817 0 4'<452 C.O~J~.) N N. 

1. _MOOO 1.9446 0.6309 0.74028 Q.QQOOO Nl Nl 
1.0 4.5000 1.8793 0.4219 0.63979 0.0001 

~9.5JO 4.55!,.; ti.Jij24 0.~155:1 0.001'' 
1.0000 100.0000 4.5000 1.5085 0.6141 
1.(000 1('1~.0000 ;; 5\iY.l 2.74£:5 1.:;<:33 
1.0000 100.0000 2.0000 1.1013 0.5.:19 
1.0000 100.0000 2.0000 0.4841 0.640 1 0.641 
1.0000 100.0000 2.0000 0.4841 0.6401 0.64049 0.001 
I.~GOO le' J.00'5G :, 1 500 3_.C•4 1.93f.3 0 ::>523 0.~~:>1: 
1.0000 100.0000 7.500o 16356 0.5794 . 0.79178 0 .00002 
10000 1oo.ooco •5s~n 3.92~9 2.4>50 o5o9;:1 <'.<'~::>~ 
1.()()()() 1QO.OOOO 11500 16169 1.0223 0 .72354 0.()()()()4 
HX>O 10'~ ~(100 1f 5JO 3.4l.31 1 o~m o.s ,r<,, o.oc~ 

100.0000 5.5000 1.4193 0.4881 0.76693 

1.5< 
92 51 

4.9000 0.667~ 1 0903 
5-1.!·10 4.01C') 5.8353 
4.9000 0.3859 1.11<:3 
?4.X:; 4.?.187 5 2J1 I 0 ~7()2 o:.; 

110 00 4.9ooo 0.5652 _1 .03~3 0.650S 
~1_o.~n &-~900 ::.1'41!> e.1t~:t o ;u.;.v. r.OO}{){I 

20Q0 110 00 4.9000 0.7354 1.()756 0 68575 0.00012 
0.2CO<l\10"5- :>t:!I{)O :!.2134 957•17 0. 1'2•~ t'O"lOO 
0 2000 110.00 4.9000 1.0217 1.3989 - Cl-114140 0.00017 
0 2GC:'i : 10.C!l 54.7SJ 3.0-'45 10 4E9 C l ~492 C COJ:ii 
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Table 118. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Greater Than 8 I 
ljlpa Well Ana lyle Units Del N y, oet Mean Gmean so Mean+2SD Q25 Median Q75 MlnConc MaxConc MlnRL MaxRL Range Skew 95UCL W-norm 

All MW-1 CooDOr UQIL 3 15 20.00% 6.2333 5.6137 2.4556 11.145 5.0000 5.0000 10.000 2.5000 10.000 5.0000 100.0000 7.5000 0.8059 1.2428 0.72732 
A'' ··w-1. Cc .• r '..:t~l. I 12 3.31.~ c..zt.r 5~3f'~ :J71JU7 13 7;,2 ;, C:X.1 !i.~·:jJO 5.{Jr~ 2f~()() 170:>o 5 t:lOO 10oo-:nn '!4.1:~) 2.-,on 21423 0 s:l~: 5 
Extremes Excluded MW-11 Copper uall 0 9 0.00% 5.0000 50000 00000 50000 50000 50000 50000 5.0000 5.0000 5.0000 100.()()(j() 0.0000 0.0000 NA NA 
fl. ·: '/-1} c~~r"r lo ~''- 0 :(I O!::t::, 5.5C'lQ :»:t5t.9 : ! ~l l ;.;c:.2~ 5')()~0 ~.C?O.J G.Ci: ' ' :>O<hlO 10.\'(\1 5 ~"1GCO 1 D.0%0 5.0CY.l0 31323 o.r~~)) 0 :S!i'l2 
Extremes Excluded MW-12 Copper unll 0 9 000,~ 5.0000 50000 0.0000 5.0000 5.0000 5.0000 5.0000 50000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
. '\ ~ ::W-16 C:>p;·~r I. 'l!l 1 10 10.00'f., 5 500!) 5 ?StiJ 1.5~ ;1 :-'.C32:\ 5.0000 5.0:10 5.0CY.l 5 OC:xl 10.('00 5000(} 10:J.OJOO 5 CJQry ? 1i23 0.9!1;)0 03C572 
Extremes Excluded MW-14 Copper ug/L 0 9 0.00% 5.0000 50000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
All MW-2 Copper ug/L 5 12 41 .67% 10.917 8.5948 8.0955 27.108 5.0000 5.0000 20.000 5.0000 26.000 5.0000 100.0000 21.000 0.8696 4.5804 0.72411 
All MW-3 Copper ug/L 5 14 35.71% 17.214 9.2109 26.036 69.286 5.0000 5.0000 :>0.000 5.0000 100.00 5.0000 100.0000 95.000 2.8263 13.638 0.53945 
All MW-5 Copper ugll 4 15 26.67% 8.0000 6.9096 5.2780 18.556 5.0000 5.0000 10.000 5.0000 20.000 5.0000 100.0000 15.000 1.7994 2.6710 0.62002 
All MW-11 Gross Alpha pCVL 12 26 46.15% 6.1885 2.2843 7.9975 22.183 0.5000 1.7000 10.000 0.5000 33.000 1.0000 11.000 32.500 1.7596 3.0741 0.74562 
A . i'.\'·11 L.n t · 'L : :3 230C% 270C!l 29.574 :.TI.t.l 2075.8 ·s.wo 15J:,O '5 'k.J 15.00' Jl:·o.o 1 OC·J•) oCJ.P~ :S1 750 3 ;.'}/9 ·'77.20 0 :,;/91(1 
Extremes Exclude(! MW-11 Iron UQIL 1 11 909% 17.636 16.927 6.2012 30039 15.000 15.000 15.000 15.000 34.000 1.0000 100.00 19.000 2 3659 3.661.6 0.50646 
~ '~'N·1t l·c;·. t A'L 2 9 n22r, 133.11 30.C1& !_,2!:J~ ,..,. :o 15.0UO 15.0~J (,1.()00 15.Vti'J 1Wn.o 1 r1~~o 1CJ Ci;l Sl0 5 00 ~.97JQ 212 'l8 0 4'?':11 
All MW·2 Iron uq!L 5 11 45.45% 58.636 32.804 72.667 203.97 15.000 25.000 100.00 10.000 220.00 1.0000 100.00 210.00 1.6346 42.943 0.68868 
A' ~1\\'- 1 L!· I l"'1-\c t' 15 O.C:ll-. 2.3 1C:l .~ 53~!.1 6?91.: 151m. 0 ~'JOO :'.()~JO ~sa;;~ O~:JC·) :?SOC>l i.OWO : jU o;) /..C:950 3.&C:·;! 31.8;)~ c 4~091 
Exlremea excluded MW-1 Lead UCI'L 0 14 000~ 10.107 34089 11618 33.342 0 .5000 3.7500 25.000 05000 25.000 1.0000 500.00 24.500 0.6146 6.0856 0.68978 
All MW-11 Lead UQ/L 3 20 15.00% 7.9250 1.8073 11.460 30.844 0.5000 0.5000 22.500 0.5000 29.000 1.0000 500.00 28.500 0.9960 5.0223 0.63217 
An MW-12 Lead ug/L 0 13 0.00% 10.423 3.0417 12.060 34.544 0.5000 2.5000 25.000 0.5000 25.000 1.0000 500.00 24.500 0.5035 6.5560 0.67427 
All MW-14 Lead ug/L 0 12 0.00% 10.708 2.5520 12.616 35.940 0.5000 0.5000 25.000 0.5000 25.000 1.0000 500.00 24.500 0.3884 7.1379 0.63959 
All MW-2 Lead ug/L 0 11 0.00% 12.545 4.9708 12.028 36.601 0.5000 5.0000 25.000 0.5000 25.000 1.0000 500.00 24.500 0.1552 7.1080 0.71411 
All MW-3 Lead ug/L 0 13 0.00% 14.115 5.3386 12.292 38.699 0.5000 25.000 25.000 0.5000 25.000 1.0000 500.00 24.500 -0.2033 6.6818 0.67693 
A' r·w.n L~1•1 l· j\ .. :. !:1 ?.3.08'!· 18HZ 0.7705 4.:!70!1 10.3f8 0 f'){J o.oo;:J O.WlO C'.oOC.O ·s.o~J 1 OOJ~ :'JO.C~ 15500 3~~37 2.321'1 O.::JC:?.. ~ 
Extremes excluded MW-32 Lead ugll 0 10 000% 0.5000 0.5000 00000 05000 0.5000 0.5000 05000 0.5003 05000 10000 500.00 0.0000 0.0000 NA NA 
A' ./ ;J~fJ L: ·1 \· lll 0 17 000~ 25.912 5.2')()9 5bQC'; 1'.:!.72 0.5COO St::li.'() 25 c:J 050!)) ~~ll.O? 10DO 5r.ooo 2·"~~3 3.8547 2&.C02 0 415-<0 
Extremes excluded lv'\\'-5 Lead ug/L 0 16 000% 11906 A.0828 12.013 35932 0.5000 5.0000 25000 05000 25.000 10000 5!1000 24.500 0 2338 58862 069255 
/l.l 'J'f.".j!,) ' "a•x. .-·~ v 1'.. 2 ~ i~5.0{l"', 120.(·1 .- o·?3 ;s< ~& ~?~ ro 2.7:JJO s.om &.c·,.YJ O!>r~) 10'JO.O 0 2l':;() WliOO n!J.50 ')8279 243.F.9 (1"2€'1-' 
Extremes Excluded MW-15 Mall!lanese v<l'L 1 7 14.29% 4571~ 28965 35406 11.653 0.5000 5.0000 5.()()()0 0.500il 11000 02000 100.00 10.500 0.6887 2.6229 083107 
IJ," :.~\·,,, r :. :c-, \;.',;'1. 0 1Q ( tJ% 3371.:1 0.30:~ · 2~:1 •.• >.2.15 c. 1('00 0 2500 a.~:''l:J 01000 .A! f>C? 0.0003 10UCJ ··~!·co 3.rJB7 60?2~ ().~3· d4 
Ext~mes Excluded MW-1 MerOury UQ/L 0 15 000% 02700 0.2168 0.1771 06242 0.1000 0.2500 05000 0.1000 0 .5000 0.0003 100.00 0.4000 0.4867 00896 0.76750 .,. ;·\"'lf1 : 1,·-~··:. I ·1•'L ' 15 ~.671. 3 31:~ (1.3508 12 P.33 : );:q() l'.1CJJO 025G1 l':iOOO 0 10(10 SO(l(Y) ooro3 10~00 4~.900 3 8?t;, v4q.:s 11.2£'.1:;? 
Exlrem~;s £;<eluded M\V·11 Men:ur,r Ullll 1 14 7 14'" 0.3000 0 2537 0.1653 0.6305 01500 02500 osoro 0 1000 05000 00003 10000 0.4000 0.2386 0.0865 0.60685 
A ·.;W-12 '\'A::,Ity I' ll !I 1<- ac~,% 4•'G!i7 0 ~26!! 1' :J.-10 33:i '7 o..:::oo 0.375{1 o:;no 0 ~0'10 ,AI()'".,.) 00~)3 1G?O~ d9.9C~ 3 463:> ~.1:1:,3 o3:it'o1 
E><l•emes Exctuded MW-12 Me•:u'Y ucJL 0 11 oro% 0.3273 0.2769 0.1737 06747 0.1500 0 2500 0.5000 0.1003 05000 00003 10000 04000 -0.1088 01027 079219 
All MW-14 Mercury ug/1, 0 13 0.00% 0.3231 0.2835 0.1549 0.6330 0.2500 0.2500 0.5000 0.1000 0.5000 0.0003 100.00 0.4000 0.0833 0.0842 0.79263 .. - '·:S-15 ,.,~C'fC\'·"Y ·.::l' .. 0 ~ (l(l(,J,. 5.75~n o .,;:;::-1 ·r,5~~ ;5.1' 10 0 1COfJ 0 ?.fCC c ;:sM o ntJ soocn ooo·J:. lO~o:l 4'l.!.'OO ~(J9J7 10.t<(l 0 ~~lCj-l 

Extremes Excluded MW-15 Mercury ugll 0 8 000% 02250 0.1933 0.1336 0.4923 0.1000 02500 0.2500 0.1000 0.5000 0.0003 100.00 0.4000 1.1973 0.0926 0.79751 
All MW-2 Mercury uq/L 0 11 0.00% 0.2146 0.0871 0.1692 0.5529 0.1000 0.2500 0.2500 0.0002 0.5000 0.0003 100.00 0.4999 0.6310 0.1000 0.69011 
All MW-3 Mercury UQ/L 0 14 0.00% 0.2786 0.1451 0.1868 0.6521 0.1000 0.2500 0.5000 0.0002 0.5000 0.0003 100.00 0.4999 0.1352 0.0978 0.83475 
A. ~:.t\'·5 :Al!tt. -, t -~ .. ~ 17 5F~., 31~J (l2J05 12.%5 2131;; 0 10()0 0.?~00 0 !",C") (j()UQ;> 56.0C<I 0 l~ '~!J! :CJC1 coca 4.1~10 ~.7$f:. 0.?.7 · :~ 
E>.lremes Excluded MW-5 Merc:Jry LQ•'l 1 16 625•4 0 2594 0.1420 0.1818 06231 0.1000 0 2500 05<Y.l'J 00002 0 5000 0.0003 i03.00 0.'999 03867 00891 0 82992 
All MW-1 Molybdenum uQ/L 3 20 15.00% 24.625 11.069 22.257 69.139 3.7500 17.500 50.000 0.5000 50.000 1.0000 100.00 49.500 0.2106 9.7543 0.75451 
All MW-11 Molybdenum uQ/L 3 19 15.79% 17.632 6.7736 20.617 56.666 2.5000 5.0000 50.000 0.5000 50.000 1.0000 100.00 49.500 0.9487 9.2706 0.71484 
All MW-12 Molybdenum uQ/L 2 16 12.50% 25.031 10.574 23.182 71.394 3.7500 15.000 50.000 0.5000 50.000 1.0000 100.00 49.500 0.1722 11.359 0.72662 
All MW-14 Molybdenum uq/L 4 16 25.00% 21.781 11.663 20.565 62.910 5.0000 15.000 50.000 0.5000 50.000 1.0000 100.00 49.500 0.6203 10.076 0.76508 
All MW-15 Molybdenum l.l!lLL 5 15 33.33% 17.200 6.8612 18.497 54.194 1.0000 5.0000 30.000 0.5000 50.000 1.0000 100.00 49.500 0.8028 9.3606 0.81284 
All MW-17 Molybdenum ug/L 1 11 9.09% 20.727 7.4469 23.353 67.434 2.0000 5.0000 50.000 0.5000 50.000 1.0000 100.00 49.500 0.6172 13.801 0.69976 
All MW-18 Molybdenum uall 1 10 10.00% 18.250 7.7496 22.044 62.339 5.0000 5.0000 50.000 0.5000 50.000 1.0000 100.00 49.500 0.9888 13.663 0.67786 
All MW-19 Molybdenum U9/L 2 10 20.00% 18.800 9.4143 21 .643 62.085 5.0000 6.0000 50.000 1.0000 50.000 1.0000 100.00 49.000 0.9952 13.414 0.67277 
All. MW-2 Molybdenum ug/L, 3 17 17.65% 21.029 9.7138 20.705 62.440 5.0000 10.000 50.000 0.5000 50.000 1.0000 100.00 49.500 0.5988 9.8424 0.77857 
4 · .• N-";, "' ~y~(:o n.;:-p ·. :n. :: 2< 14.~··· 39/)3 12~6j ,~3.745 w;ro s.r lCtt 25.00 :J.C'}~ ~5()')() ~o.co I.Or:JU 1Cl.o:l ~.50 3:~:4 27 2.64 0.(>1<.02 
Extremes Excluded MW·3 Molybdenum ~IL 2 20 1000~· 26.375 10.812 22900 72175 5.0000 25.000 50000 0 SOOJ 511000 1.0000 100.00 49.500 00074 10.036 0.73365 
All MW·5 Molybdenum ug/L 1 24 4.17% 24.604 9.5081 22.798 70.201 3.7500 17.500 50.000 o.sooo 50.000 1.0000 100.00 49.500 0.1723 9.1210 0.73382 
All MW-1 Nickel ug!L 2 22 9.09% 16.636 11.422 9.7262 36.089 10.000 25.000 25.000 0.5000 25.000 1.0000 50.0000 24.500 -0.4310 4.0643 0.74865 

" ! ··.v., t l { ~,I , Jn. 2 f:V :..:.:.,1" 21 1Q2 17,!':11 7.9250 37.('42 25.?00 2S.G)~ 25.~~: (t 5MO 30.C~~ 1.(~00 !;(ICCGO 2~ 500 -16[78 zc:·s:s 050;3 
Extremes Excluded MW-11 Nockel ug/L 0 46 000% 25 000 25.000 0.0000 25.000 25.000 25000 25.003 25.003 25000 1.0000 500000 0.0000 00000 NA NA .. ', '\"-.'· ·2 1:: ~· •a!l. 2 53 ~57% ~ : Lil 21 C49 5? :'J~ ~:·:-,.70 ~5000 25C:)J t.'i.C .) O£COJ ~''~.0 1.0CJO DCYl-3 2~9.50 3 ~474 '3.700 0.323<:6 
E.l<lremes Excluded MW·12 NIClel ugll. 0 43 000% 25000 25000 0.0000 25.000 25000 25.000 25000 25.000 25.COO 1.0000 50.0000 00000 00000 NA NA 
A ·.;·v. d N•c.· ~ :lt ~ 5'5 5 ~; :' ;;.;.e::2 1 0. 1:.~ 30(o£4 1>7.G11 25.000 25.000 25.C:l:l 0~000 2Wt.':l l.CJ!l'IO s~ r:'JO 2•9.!:0 li93f5 7.9~;() 0.2451 1 
Exlremes Excluded MW·1" Ntekel ugll 0 '4 0.00% 25000 25.000 0.0000 25.000 25000 25.000 25.000 25.000 25.000 10000 50.0000 00000 00000 NA NA 

"" :.4'".'·1G Nl-::;1 ...:c ~ 58 517% 2:'.&-31 13178 4'!B~~ 1'15.34 25.000 2~.~:10 7.5 GJ'J U~'.lOO 25!) 00 1.uCOO 50 Lo:J\l 2·;9.50 4 9128 11.C'-2 0.3~5~~ 
Extremes ExclUded MW-15 Nickel ugiL 0 43 0.00% 25.000 25.000 0.0000 25.000 25.000 25.000 25.000 25.000 25.000 1.0000 500000 0.0000 0.0000 NA NA 
f.." . ".'1.17 14cl.•l i :tl. 2 ~ : 4.88'.< 24': ~0 21A~'l 1-':11.6 30o!D5 ?.5\lOO ?.5VO 250!) 0 ~0!)0 000.0 Lorooo !i{lCC:)() e~~9 s 6.3964 ~29.C3 0 152:15 
Extremes Excluded MW-17 N1cltel ug/L 0 31 000% 25000 25000 00000 25000 25000 25.000 25.00J 25.000 25.000 1.0000 50.0000 0.0000 0.0000 NA NA 
All MW·18 Nickel uQIL 1 10 10.00% 13.000 10.692 6.5635 30.R7 _ 5.0000 10.000 25.000 5.0000 25.000 1.0000 50.0000 20.000 0.7829 5.307!i 0.75622 

P·norm Wlog plog Distribution GWQS Mean Exceed GWQS? 
0.00040 NR NR normal 1300 !!:) 
O.C'J:.~J NR NR n~m::l 1~0 N~ 

NA NA NA NA 1300 N:> 
{J.O~)CY.l c:R IIR r">rmol 1::00 IJo 

NA NA NA NA 1300 N:> 
?vC~OO I,R NR r o1m::tl 1~03 N::> 

NA NA NA NA 1300 1\!;) 
0.00145 NR NR normal 1300 No 
0.00001 NR NR Normal 1300 ll::> 
0.00004 NR NR normal 1300 N=' 
0.00002 NR NR Normal 15 1\!) 
0.(·, ;)()() l il 1\~ o·:~rmrl 110~0 !';o 
0.00000 NR NR normal 11000 1•o 
a.ll~nr,\1 r n NR r')f'Mil 110.\-:1 ,,, 
0.00033 NR NR normal 11000 1\:> 
')C'~Xl ''B NK r"~rnuJI 15 'leo:. 
0.00029 NR NR nonnal 15 1\(\ 

0.00001 NR NR normal 15 ~·;) 

0.00031 NR NR normal 15 k> 
0.00023 NR NR normal 15 1\) 
0.00071 NR NR normal 15 ~:, 

0.00033 NR NR normal 15 f'!:> 
C(.~ )flO r< ~;R nom 1 1:i N:> 

NA NA NA NA 15 r:o 
Qlj~""'' fo1 ~:~ I'Of n;;l 15 Ye~ 
0.00014 NR NR normal IS l•o 
or-:~'lCr ~·:-, NR no:n .· e.oo ~-J 

008190 o.n2e3 o o1:;56 Loonormal 800 ~.., 

!J!",JW f\R I''< 1~(01;·· 2 Yes 
000145 NR NR normal 2 N) 

~c;:c:lOO t ~ I(R (\Of'TI',, 2 y,, 
0 -00607 NR NR normal 2 c:~ 
ocmJO r·~ IJR r-xnu' 2 Yes 
G.00743 NR 14R nonnal 2 N~ 

0.00556 NR NR normal 2 t>:.> 
o.c~~:·~ 1\il I<R .\?"f\~'11 2 '!'~ 

0.02692 NR NR normal 2 fl!:) 

0.13951 0.60051 0.00033 l.oQnormal 2 Nn 
0.01388 NR NR normal 2 ~-" 
r; Q'"Ji.l.)(, c··~ "~ r?#-,~·.1 2 Yes 
000700 tiR N~ normal 2 H:> 
0.00020 NR NR normal 40 !';) 

0.00008 NR NR normal 40 !\!') 
0.00034 NR NR normal 40 ::o 
0.00097 NR NR normal 40 No 
0.00540 NR NR normal 40 ~;) 

0.00046 NR NR normal 40 ~.o 

0.00048 NR NR normal 40 !!) 

0.00041 NR NR normal 40 l,o 
0.00105 NR NR normal 40 N.J 
0.(...~')0 ff.l NR n)fntrtf f) f\!:> 
0.000!0 NR NR normal 40 1:') 

0.00003 NR NR normal 40 No 
0.00009 NR NR normal 100 N:> 
O!lt~J~ I~R II!R ll<'·nlll 1C~ N:> 

NA ''" NA NA 100 N:> 
Q.C·C~'JU r:R ~·!' '>~:n.tl !C:l r;o 

NA NA NA NA 100 ;·., 
0 r,:;:vJ~ NR !JR r,'J'tnai 1(j~ 1•!:> 

NA NA NA 14A 100 No 
tJ 00~00 ~R I~R r ·rmG-1 !GO N? 

NA NA NA NA 100 No 
oo:z1 ~~~~ I 'R i\Q'nlUl 11'0 Yt\-; 

NA NA NA NA 100 r::> 
0.00425 NR NR normal 100 t::> 



Table 118. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Greater Than 8 I 
Type Well Analvte Units Del N %Del Mean Gmean so Mean+2SD Q25 Median Q75 MinConc MaxConc MlnRL MaxRL Range Skew 95UCL W-norm 

All MW·19 Nickel U<)/L 0 10 0.00% 12.550 8.4932 9.1301 30.810 5.0000 10.000 25.000 0.5000 25.000 1.0000 50.0000 24.500 0.5680 5.6588 0.82792 
All MW-2 Nickel uQ/1. 2 20 10.00% 16.550 11.319 9.5213 35.593 10.000 22.500 25.000 0.5000 25.000 1.0000 50.0000 24.500 -0.4527 4.1726 0.77725 
All MW-3 Nickel uQ/1. 5 21 23.61% 21.657 19.995 9.1665 40.234 14.000 25.000 25.000 10.000 50.000 1.0000 50.0000 40.000 0.9676 3.9299 0.72960 
A' : .... '.".1·5 r: .~1 ....... , .. 0 i1 JCO% li' 950 17 109 3~!J.:W 70:! J.' 25.CO ,ii.CO'l /.5CC1 0 rC·OO 2r~o.o 1.CJ!IO SJ.OC~~ -:c..:ng 5 7.1:.76 81.019 0. 1~~6~· 

Ex:rernes Excluded MW-5 Nickel U<!ll 0 46 000% 25.000 25.000 0.0000 25.000 25.000 25.000 25.000 25.000 25.000 1.0000 50.0000 0.0000 0.0000 NA NA 
;; Ml'l·11 f\ :~r.:'h . .':-.! .; .~ ~.:uL 0 1(J O.C':J% O.C~:l5 o.o.;ag 0.11:i1 o.:::x;u O.Qni'J O.Of.~O C.05()1) O.t1BO OAv:lo 0 0100 0.::02:> 0.3t50 3.0610 00701 O.t.·iC71 
Extremes Excluded MW-11 Nitt:~le/NIIrile 1!111_/l. 0 6 0.00% 0.0500 0.0500 0.0000 0.0500 0.0500 0.0500 0.0500 0.0500 00500 0.0100 0.3000 0.0000 0.0000 NA NA 
A' .. n.:.'·1~ I~ Ur~I~~Nil: ~ n.1/L 0 :(J oo:>:·. o.c;;o5 0.018~ 0.1131 O.JG:;{I o o;.oo o.o~co 0.05:0 O.C050 0.;(·~0 00100 Cl.X-1 o.~;-:;o 3c::o 0.0'101 c 4 :571 
Extremes Excluded MW-14 Nitr.!!e/Ndole mg/1. 0 6 000% 0.0500 0.0500 0.0000 0.0500 0.0500 0.0500 0.0500 0.0500 00500 00100 03000 0.0000 00000 NA NA 
A" t!' V-5 Nit"11teJt4.f . .; "><:!'- :; a 37 50~. O<X 3 01021, o.~27o 1).$~1£ !l.O~:Y.l o.csoo o.: }~0 O.ll'i:Kl 1 c::-o 00100 0.::(':>0 o~:;c:J 2C01 1 02272 O.f5914 
Exl·e.,..es Excluded MW·5 Nilrale/Nr:rite mQ/1. 2 7 2857% 00929 00743 0.0732 0.2392 0.0500 0.0500 0.2000 0.0500 r:: 2000 0.0100 0.3000 0.1500 12296 0.0542 060040 ..... r ·t.:.'·1 3 ·' .r'u•n l~-L 12 41 27 03',0 ?9301 2.";')J5 1~0 176 31ll2G7 05C'.'O '0000 ,,5(.JO &.!·.100 :3:>.YJO OCfOO 10C:J u~?.t:.X' 4 6'32·3 -1~~61 r.2t:Jn 
Exlrerr.es Excluded MW· 1 Selenrum uQ/1. 10 44 22.73% 1.7614 1.2098 1.5756 4.9125 0.5000 1.0000 2.5000 0 5000 5 0000 0.0500 10000 4.5000 1.1315 0.4655 0.75771 
~o·. ~I'!J-1 1 S···-;r.;i.lr;~ ;.,'_ .... L c 2:; :s 71~\. ~ -~571 !€107 ·29'9 :o.a5c owoo 1.00~;) 2.5000 Of·':JO 72 0(0 0 05!)0 ~O.r1) 71.f;:.1 .:.:;s.:s .: 21.)0 (I "'>:(17 
Extrames Excluded MW-11 Selenium uq/L 6 32 18.75% 1.6406 1.2325 1,2715 4.1836 0.5000 1.0000 2.5000 0.5000 5.0000 00500 10000 4.5000 1.1625 0.4405 0.80731 
... M\'.'·12 .:;<;<t.,t:••'Jm I~ l iO ::.'3 ~.57~% ~ •:71' 2 1!177 5.G~79 ·~ ~·i7 : 0!)()() ?.s:>c-J 50000 05(1()0 ?1 ~00 oor~ ' 000) aooo 1 7'i f.1 I S8~4 071;>2~ 

Extremes Excluded MW-12 Selenium uq/L 14 33 42 42% 3.5606 19164 4.3866 12338 1.0000 1.0000 4 0000 0.5000 17.000 0.0500 10.000 16.500 1.9037 1.4974 0.70609 
All MW-14 Selenium uQ/L 7 24 29.17% 1.7292 1.3286 1.3020 4.3332 0.7500 1.0000 2.5000 0.5000 5.0000 0.0500 10.000 4.5000 1.3008 0.5209 0.81897 
4 ~.<1,'/p17 ~..: ~; J~_, l :ll 5 \2 .:1G/':. 6.833~ 2.3->1)4 15YJ5 37.~\1~ 1orw ?.~00\l 3.£,"00 OW1l0 55.0"1 0.0~')) 1(\0'JJ 545()() ... :3'5 ~.67CZ ('t:'l67. 
C::dremes Excluded MW-17 Selenium ugJl 4 11 36.36% 2A545 1.7975 2.3607 7 1759 1.0000 2.5000 3.0000 0.5000 9.0000 00500 10000 8.5000 2.4246 1.3950 0.68864 
,"1 ' 11'."-Hl ~..,·.:, J,., ... ~ 10 110.00"'\ 3.C5C~ 2.~~')5 :.l.l\444 11.~~~ 1 (J~:;;:J 7..50~11) 2.GO:t:l O.SC'JO 1 t.(J( ry 0.050:> 10 (l:>() 10500 1 n154 2 d4tl7 O.iii'tt.;; 
Ex:r:mes EJ<cludod MW·16 Selenium Ug/L 2 8 25.00'.4 1.8125 1.5811 0.8425 3.4975 1.0000 2.2500 2.5000 0.5000 25000 0.0500 10000 2.0000 -0.6457 0.5838 0.78542 

' r.t .'f.'> S:.. •· .. • t ,;t. i3 45 20.8!!":\) 4 &4-'o\ 1.6313 .1 ':1':9 <.3.122 O.f~'JO 1 O:·XI 2.500~ <'.~000 61 ~r? 0.0:>0\l 10000 f.ll.SC.J 3~712 3.4hi3 !'.31'717. 
Exl'l!mes Exclude<l MW-5 SeleMrm ug/L 9 41 21 .95% 16341 12135 13230 <.2801 0.5000 10000 2.5000 0.5000 5.0000 0.0500 10000 <.5000 1.2950 04050 078793 
4: :.,. ,'-1 ~ .1/'J( \.·-t. 0 1() OC~% < 15C() ~2312 1 7\'SC 1 1~ · ·r 5.0:."'1,.!) ~cJ:J 500ti.l o :;o:>O 5.0WJ 1 (I(' 1 1~C:i') .: 5~~J -179n 111~0 0 52:.3) 
Exuern&ll Excluded l.iW-1 Solver ug!l 0 6 000% 50000 5.0000 0.0000 50000 5.0000 50000 50000 5.0000 50000 1.0000 10000 00000 00000 NA NA 
.'J. I • ,\'•1 4 S: .• ,, :II. 1 1(J 10.():11 • r.o~:) 4.2W7 2.2~17 f•.f3~)3 5.(J(JJ Sl'l'li/'l 5.0~~:) o.r.:'tJ lOGOfJ ~ O<"JO :QOj~ !;f1CJ 0 3J.!!J 1 nrg U I'~SS.: 
Ex1temes Exci:Jde<l M\V-11 Silver Ullll 0 8 000% 5.0000 50000 0.0000 50000 5.0000 5.0000 50000 50000 5.0000 1.()000 10000 00000 00000 NA NA 
... ~ -~\·'·12 £'r• t'":l 0 ~ {Jf.s)% r..r:lr'' 3.6713 . s:·;o 7 f_:HJ 5 CJ~·:JO 50;)~) 5.000 0~')')~ 5.00~ 1 Q()(JO 10.000 4.:''JGO -:: OGJO 0.96'lJ 0 3:.!'':.1•1 
Exl.-emes Excluded ~:W-12 S•lver u!')li. 0 8 000% 5.0000 5.0000 0.0000 S.OJOO 5.0000 5.0000 50000 50000 5.0000 10000 10.000 0.0000 00000 NA NA ,,, ' '\-\',1G ~ .'/:.: l.: .. ';'l !J .. o o~·~ 4.5'JOJ "0557 115~8 730~5 3.0040 5roro :.oooo 0 S'XJO 500{") 1 0('/j () 100:>0 ~.f')C? ·3.316<> o.eote o.:•:t.~J 
:O..tre<MS Excluceo ~'W·14 Si!ver uq!L 0 10 000% 5.0000 50000 00000 50000 5.0000 50000 50000 5.0000 50000 1.0000 10.000 00000 0.0000 NA NA 
t , i.hN·'! ~ ''Jf' .. t!L c ~(l !J.~J% 4\:0C:I <:.2".07 1.264!) 7 ,2~3 ~0000 S.()O(.VJ 5.ocoro 1 (,1:>0 ~ CJ:'J 1 Of')J 10~% ~ 011)0 ·3 162:; t}.7(jo'') 0.~.:572 
Ex'.~mes Excluded MW-3 S<tver uq/L 0 9 000% 50000 5.0000 00000 50000 5.0000 5.0000 50000 50000 50000 1.0000 ~0000 00000 00000 NA NA ., ., ~;;'11-5 ~i..v~· I Q!l () 1!1 O.ttl';~ ~ 550 3.9/IJ 1.42~:> 1 :!~5~ ~ 0(''.3 SC~J:l 5CJOIJ ('.!>('00 !i crrro 1orw IOC')() t..SOtJ ·3.t~Z3 0.1\~20 oaesn 
Exl~es €xciuded 1.4W·5 Silver uniL 0 9 000% 5.0000 5.0000 0.0000 5.0000 5.0000 50000 5.0000 50000 50000 10000 10.000 0.0000 0.0000 NA NA 
All MW-1 Thallium ~giL 0 9 0.00% 2.4389 1.1635 2.4320 7.3030 0.5000 0.5000 5.0000 0.2000 5.0000 D.4000 100.0000 4.6000 0.2639 1.5889 0.68317 
All MW-11 Thallium UQ/l 1 12 8.33% 2.3333 1.0974 2.3629 7.0591 0.2500 0.7500 5.0000 0.2500 5.0000 0.4000 100.0000 4.7500 0.3634 1.3309 0.88384 
All MW-12 Thallium u<lfl 0 10 0.00% 2.6700 1.2559 2.4580 7.5860 0.2500 2.7500 5.0000 0.2000 5.0000 0.4000 100.0000 4.8000 ·0.0057 1.5235 D.67705 
All MW-14 Thallium uQ/L 1 13 7.69% 2.1923 1.0330 2.3166 6.8296 0.2500 0.5000 5.0000 0.2500 5.0000 0.4000 100.0000 4.7500 0.5144 1.2605 0.67586 

:.!\-"' l~ n.:r· .::.> I 1'1 0 111 ll.COk 7 ": 75!! l.G166 "S.l2~ 37 G23 ll2" 'l0 2'l50!J 50C:Xl 02500 sooco O~IJJO IO'J.(l)Oi) (!J 75;) 30274 94353 Oqc?51 
Extremes Exclueled t.i\V-15 Tna;, ium uq/L 0 9 000% 24167 11043 2.4527 7.3220 0.2500 0.5000 5.0000 0.2500 50000 04000 :oo 0000 4 7500 02654 1.6024 0 67648 
All MW-3 Thallium u<lfl 4 10 40.00% 3.0370 2.2428 2.0857 7.2085 1.1300 3.3000 5.0000 0.5000 5.0000 0.4000 100.0000 4.5000 -0.0565 1.2927 0.72761 
All MW-5 Thallium UAil 0 11 0.00% 2.4727 1.1551 2.4219 7.3166 0.2500 0.5000 5.0000 0.2000 5.0000 0.4000 100.0000 4.8000 0.2063 1.4312 0.87558 ,.. :.i'l.'-1 Vani1:'.Jrft ~ ~''· !) 15 ().O:>'o; 7~.9?:: 3?.:".08 '2o&J 3-? 6'' •? :i';il ;,o ~~= ·) !:0000 o ·.-.~o :nro 1.1,~00 ~00 O~:JO .:~J 50 2 6934 62.~51 c 572&7 
:: xlremes E •cludeo MW·1 Vanadium uq/l 0 14 000% 36.643 21805 27.363 91.369 10.000 50.000 50.000 0.5000 100.00 1.0000 5000000 99.500 0.5989 14333 0.85070 
All MW-11 Vanadium u!l/L 1 14 7.14% 26.643 13.487 28.931 84.505 7.5000 10.000 50.000 0.5000 100.00 1.0000 500.0000 99.500 1.3972 15.155 0.77925 
All MW-12 Vanadium uQ/1. 0 12 0.00% 35.875 16.966 29.838 95.552 7.5000 50.000 50.000 0.5000 100.00 1.0000 500.0000 99.500 0.5908 16.862 0.82435 
All MW-14 Vanadium u<lfL 1 13 7.69% 21 .000 11.561 20.567 62.174 7.5000 10.000 50.000 0.5000 50.000 1.0000 500.0000 49.500 0.7980 11.191 0.73412 
~ I Y.'·15 Va:J_,t'··., ve-l 

., r. "n22"" 1G ,I I 11.? 18 'b-~f,;r ., ~:-c "j ~.)("r) ,OOCJ ·o o:>a soc~ 50000 ;ocoo 5f·J ()(lO{r ~5.:.'')0 1 •>553 '(l.~:J9 0f.(1)30 
A! ~.- .•;.? vo,-d .Ill' ' t.' 0 ·~ OC:J";!, C:3.2:0 :;121!? <);9.:7 23~ -<() 10.C:':l 500~() !.00{.) s.o~w L5'l.(0 I CCJO Sc:J OCJ() 2J5 00 19550 45171 r. .6'3~27 

Exlremes Excluded MW·2 Vanad•um UQ/L 0 11 0.00% 29318 21.437 20.436 70.169 10-000 25.000 50.000 5.0000 50.000 10000 500.0:>00 <5.000 0.0291 12.076 0.78450 
A' t.IW·3 .'."lf,j.u:r. r 1/L 0 15 0.!'1'~ d6.16i 2i' A~7 f'".ff!i >55.3J 7.~k:J ~~.C::;!,J 50C:t<l 5 11)<)0 <:5(JJ0 1 Ot:IO 50:J.'::>oo 245.00 3.186:; ~0 152 0 5·3002 
Extremes Excluded MW-3 Vanadium uQ/1. 0 14 0.00% 31.607 23.~77 19.966 71540 7.5000 37 500 50.000 5.0000 50.000 1.0000 500.0000 45.000 ·0 2533 10.459 0.75626 
A" 'WJ-5 v.-.n;J:l,., (''L 0 1S 0.(-',~~ A4. i:"S 20 768 1)J.302 ;5(1.71 7.500 50.0,:: C~ 'lOO 0.5\r JO 250(1() u~~o 500.0:>00 2~9 :;O 2!!-197 25.31o o.637 re 
Extremes Exclu~ed MW·5 Vanadium uQ/L 0 18 000% 32.667 16.087 26.911 66.466 7.5000 37.500 50.000 0.5000 100.00 10000 500.0000 99.500 0.6772 12.432 0.83694 
A' .. ,.,.1 z ,c ,..,. .. 5 13 38 ·1.;'' 61. 6~2 15.571 ..... r. ~ 

'"""'"' ' 3!j,Q7 S.CIJ~O \,t.t:""J 20.1){;) s.oroo 45lJ 00 5.0t1:JO 100.1:~00 4j5 ()() 2 S.:' 3 72.6:4 0 525:;2 
Extremes Excluded I.IW-1 Zinc yg/j. 3 11 27 27% 12.818 89108 13 797 40413 5.0000 5.0000 20.000 5.0000 50.000 5.0000 100.0000 45.000 2.2766 81535 064595 
.... ·.:111·' 1 2 'l{; '·· I 10 1000'. !i.](.ll() 5.~"575 2.21~(> 1ll12; SC!~J 5''%') 5(1()(10 5''))0 i2."J:;') 5 0000 >0~.000{1 'l.C~:lC 31623 13721 (' 36572 
Extremes Excluded MW-11 Zinc ug/l. 0 9 0.00% 5.0000 5.0000 00000 5.0000 5.0000 5.0000 5.0000 5.0000 50000 5.0000 '00.0000 0 0000 0.0000 NA NA 
A • :\'J-12 i.:• lC t.h.•ll. ' 9 11.11". S.Tn B 6.(. 11)8 2.3~~3 ,o,,:1d 5.GO~'!J ~COC'J !:.0000 51;"){) 12 C)fJ 5.00'JO 100.0~:;;) 7 (.ooo 300t':l 1.52A4 0.3!;!18-l 
Extremes Excluded MW-12 Zinc ug/L 0 8 0.00% 5.0000 5.0000 0.0000 50000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0 0000 00000 NA NA 
A' t:W.15 Z 'lC . 'lil '} 8 ?.&.C':l~o .0')78.~ :.'J~!l5 &::;70 1 z.;?.1~ :..oooo :lO(IQO r•o:!.s 5.000 ~30~, 5.(')00 10C.O():,, ~~ .t.~, 1 ~~12 6700!l OC01U 
Extremes Excluded MW-15 Zl"c ug/L 1 7 14.29'-' 1661.4 15.375 4911 .6 11685 5.0000 5.0000 5.0000 5.0000 13000 50000 ~0!!.0000 12995 26458 3638.5 0~5297 
F." · ·w-5 i!""'O l-IL 5 id :'S.71 •, A1.CI()() 10051 117.70 :.>16 :o 5CMO ~000') 15CG:J ; \ ;!')() 44').()1) 5C' OO l(..1.00C:> (Ad 00 371211 61.f~3 o:;.:~a9 

Extremes Exclude<! MW-5 Zir>e ugJl 4 13 30.77% 9.6154 7.5120 82718 26159 5.0000 50000 12 000 5.0000 30000 50000 100 0000 25 000 17667 4.,965 064356 

P-norm WI OR plog Dlstrlbullon GWQS Mean Exceed GWQS? 
0.03158 NR NR normal 100 No 
0.00040 NR NR normal 100 N' 
0.00007 NR NR normal 100 "" O.C:;~t"l I'R 1-~ .f'")f'llfll 1(1() 1'<:> 

NA NA NA NA 100 r~o 

c.ooco~ NR J,R N~m;,r1 10 No 
NA NA NA NA 10 No 

0.00)00 NR ~r< Nornt.l 10 ~;, 

NA NA NA NA 10 No 
O.:l'..'i~J"'i t .R ; ,i'l :-:,·mnl 10 Nc 
000026 NR NR Normal 10 rJo 
O.G:JOCi r;~ NK new: I -~ v~ 
0.00000 NR NR normal 50 I '") 

() OJO(IC· NP lli'l nmrt:. l f') f•lc 

0.00006 NR NR normal 50 :!") 
(i <Y.~:~ '"' I!·< noa:-;u• 5) I!' 
000000 NR NR normal 50 II? 

0.00061 NR NR normal 50 r-: -
IJOCYI~ NR 1'1!~ rorm:,· 50 N" 
0.00033 NR NR normal so !!o 
0.003~!) 1\R I•H norr.~:J: ::;::; ~·o 

0.01994 NR NR normal 50 I!.J 
o r.:JOO 1'1 , .. ,~ norrr; 'l ::o t::~ 
0 00000 NR NR normal 50 r~~ 
OJL:l\)1 t.~ t:n rJttno"· 1CO N-J 

NA NA NA NA 100 No 
owm 1,1~ "~ '-.crrlo..' :c::> "::> 

NA NA NA NA 100 :lo 
0 (•C,OO ~· . ·' I-; r:~rrrk ' 1Vl ~10 

NA NA NA NA 100 1:~ 

c 0(.)(10 NR L< r~rT"' 100 N, 
NA NA NA NA 100 II<> 

OCCJOG NR ~·· 
rJ<'l • • 100 "" NA NA NA NA 100 r~o 

f!.OCJJO !<'~ ~-"' nem ... ' 100 ~: , 

NA NA NA NA 100 N? 
0.00090 NR NR normal 2 "''~ 0.00059 NR NR normal 2 Vrn 
0.00046 NR NR normal 2 Yt>S 

0.00032 NR NR normal 2 Yes 
0 :AK:>O NR f:::t r'lfr~~· 2 Y('li: 

0.00075 NR NR nofl'lal 2 Yn 
0.00191 NR NR normal 2 Yn 
0.00023 NR NR normal 2 Yes 
0.0~:1~1 ~;~ i':R I '"''I I (-:l Yes 
0.02270 NR NR normal 60 N) 
0.00280 NR NR normal 60 Jlo 
0.01796 NR NR normal so I!? 
0.00124 NR NR normal 60 r!o 
0 (lt)C~ 1 :1~ I.R , • ..,_'r,,'J r(t ~·~ 
il OCJ~2 NR il:~ 1\0"1" ·: 6\l Yes 
0.00322 NR NR normal 60 lb 
O.Ot;,:tj1 1\!R ~~~ 1:<.·-·rml i)) l!o 
0.00151 NR NR normal 60 No 
0 r.~~'l1 NR ,,~ (".l)fJI'i' ('() l~o 

0.00531 NR NR no:mal 60 1':> 
C.000(12 Nl~ NG' nn·m;:t fiOY.l t!o 
0.00010 NR NR normal 5000 "'" 0.01.~'1~ J~R NR r"·n·nJ r'J~ 1\!') 

NA NA NA NA 5000 J::. 
OOG~~u r<r~ NR rc :"l'li.· ' 5%0 No 

NA NA NA NA 5000 No 
O.OCJHi NR :·~ r.':"'n1:t' SOCJ t!o 
0.00000 NR NR 1101mal 5000 l:c. 
O.OOCO.l NR t1!R r.:)-,'1:-! S!;'X) 1\o 
0.00018 NR NR normal 5000 !'!~ 



Table 11 B. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Less Than 8 J 
Type Well Analyte Units Del N 'Yo Del Mean Gmean so Mean+2SD Q25 Median Q75 MlnConc MaxConc MlnRL MaxRL Ranae Skew 95UCL W-norm 

A, t · . "'.'·~7 A:rur'Y'3asi ' :P~l ~· 5 0~? .. 1 c.,~'l o.ua:: :!.~0\"' .. ss1:.,7 00250 00250 oos:'l O'JCS'i s. c~o o.o:tJ C,(;;,oQ 507f0 2 . 2::i',;~ 1.(t}::;,g (1!'1:'551 

Exttemes Excludt!<l MW-27 Ammonia as N mall 1 ~ 2500% 00313 0.0297 0.0125 0.0563 00250 00250 0.0375 0.0250 00500 0.0500 00500 0.0250 2.0000 0.0122 0.62978 
All MW-31 Ammonia as N mg/L 2 5 40.00% 0.0350 0.0330 0.0137 0.0624 0.0250 0.0250 0.0500 0.0250 0.0500 0.0500 0.0500 0.0250 0.6086 0.0120 0.68403 
r l r,;w.n At~·'·'': l·Gft 0 <:; o.oo•. 2 1C:I7 :.911;) 0.81fj 3 7~17 l.5~:l<J zs~~ 2.5C..ll 1'£~0 2 '~(V) 1.0<':~ 1c~ oc:n 2 C')()() ·24'05 0 ~5;13 C.4!''W:: 
Extremes Excluded MW-23 Arsenlc u!){L 0 5 0.00% 2.5000 2.5000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1.0000 100.0000 0.0000 0.0000 NA NA 
All MW-25 Arsenic ugll 0 4 0.00% 2.5000 2.5000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1.0000 100.0000 0.0000 0.0000 NA NA 
A' M\V·2U Aner.~ \,""':.. ·. 6 1()67'. 2.0167 7'.8362 • •. 0205 4.!'37~ 2r:::~o 2.~0~0 2 5G-10 ~ ~~00 5.CXI() 1 <:1CO 100 ryc:x> 2..5<:oo 2.1.4&5 0.81<.7 O.'!l:A1!) 
Extremes Excluded MW-26 Arsenic UQ. 0 s 0.00% 2.5000 2.5000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2 5000 1.0000 100.0000 0.0000 0.0000 NA NA 
All MW-27 Arsenic ug,L 0 5 0.00% 2.5000 2.5000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1.0000 100.0000 0.0000 0.0000 NA NA 
All MW-30 Arsenic UQ. 0 5 0.00% 2.5000 2.5000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1.0000 100.0000 0.0000 0.0000 NA NA 
All MW-31 Arsenic uq, 0 5 0.00% 2.5000 2.5000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1.0000 100.0000 0.0000 0.0000 NA NA 
r M';!-3l A,rr;~·: <1'1. 1 G 1C.G7t ~ 2 ~-1;)7 ~~(Ml 1.'l~l~S 1: f'ji"~ ~.5'1~ 2.5000 ?.::A./' 2.51("o() 5C1'~ 1-00IJ:l IC:l co:n 2 1>-~C :l 2.·1405 O.C167 0.4!JC:' 
Extremes Excluded MI'V-32 Arsenic ua'L 0 5 0.00,. 2.5000 25000 0.0000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1,0000 100 0000 o.oooo 0.0000 NA NA 
ll'' ~WI-~'1 Aucr~ ,-ll. (I 5 ooo.; 2 103~ 1.811!' 0.89"4 ~fJ;:9 2.5CCJ 2.50JO 2 !:( j:J 0 . ~·;10 2 5~0, 1 oc~o 100 00:>? ?..O~C~ -7.U6t 1).73d0 0.552!C 
Exlrem&s Excluded MW·3A Atsonic: uo'L 0 4 000'4 2 5000 2.5000 roooo 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 1.0000 1 00 0000 0.0000 0.0000 NA NA .. .. ! i'~T!~23 B~r\' .. \..'1 l J 'L l' 6 o.ou· .• 02:'17 O.Z.,Jil o.:~21 0495>l O. i.500 0250.1 0 7-S:J" 0 2500 0 !"0'10 0.200 i 10CJ 0.~:10 2.4t f5 0.0317 (' .;~ ')~ 

Extremes Excluded MW-23 Beryllium ugll. 0 5 000% 0.2500 02500 0.0000 0.2500 02500 0.2500 02500 0.2500 0.2500 02000 HOOO 0.0000 00000 NA NA 
A~ f,l\':-24 1:'~-,··,u~• qt:.. " 1G.or•. 0~~37 o.:;:;v• 11.4203 i :?73 c~~r.o 025C? ) ~(~0 I) ~500 1 :x~ O<CC:J ; 1001 1.1l5CJ 21718 0 3:)6:; OG2!:C:3 
EX'.remes Excluded MW-24 8ery~.utn ~ll. 1 5 2000% 0.3000 0.2872 0.1118 05236 0.2500 0.2500 02500 02500 0.5000 0.2000 11000 0.2500 2 2361 0.0980 0 55218 
All MW-25 Bervllum uq/L 0 4 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2000 110.00 0.0000 0.0000 NA NA 
All MW-26 Bervl ium UQ/L 0 6 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2000 110.00 0.0000 0.0000 NA NA 
All MW-27 Bervl lum uq/L 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2000 110.00 0.0000 0.0000 NA NA 
-"-1, ( , • • j ... ~ 

· - ~ "(,\;! (:~H • ·t.:i1, v ·rL c :, O:,J'' o.~~co 0 ?.~7?. I) 1118 (J !;:/3 •• o2wv o.~.:~o 0.?.500 02500 0 ~!iOJ o.7.or.:i l 1000 0.2500 2.::vll1 U.OWl OSaZi8 
Ex:.reme~ Exc~ed MW-28 BervRium "~IL 0 .; 0.00% 02500 0.2500 00000 02500 0.2500 02500 0.2500 0.2500 02500 02000 110.00 0.0000 00000 NA NA 
All MW-30 Bervlium UQ/1. 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.2000 110.00 0.0000 0.0000 NA NA 
A• iV. ~1 f:'-1!'\ -~~ 11 ''t'L " s 0 'Y.l'no OZSO:I i125Nl O.<i::JO ~2:.00 02500 o2sr~ 0 2!'11 Q 2500 02~CJ ~-~JOO 110~~ O.O':~J OO'JC? NA NA 
E.t.Lre-n..s ExcluOed tA\V-31 Be.yf•urn uq'L 0 4 000% 0.2500 0.2500 0.0000 02500 0.2500 0.2500 0~ 0.2500 02500 0.2000 110.00 0.0000 0 .0000 NA NA 
All MW-3A Beryllium ugiL 2 5 40.00% 0.5480 0.4708 0.3245 1.1969 0.2500 0.5000 0.7400 0.2500 1.0000 0.2000 110.00 0.7500 0.5659 0.2844 0.90333 
All MW-24 Cadmium ug/L 1 6 16.67% 0.4000 0.3799 0.1342 0.6683 0.2500 0.4250 0.5000 0.2500 0.5500 0.0500 50.000 0.3000 -0.1863 0.1074 0.84829 
All MW-26 Cadmium ug/L 0 6 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0500 50.000 0.0000 0.0000 NA NA 
All MW-27 Cadmium ugll 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0500 50.000 0.0000 0.0000 NA NA 
/\J :.1\.'-:? Cr !:n 1 '·;L 1 5 2000", o .. :szo ,, :'55 ()4511 13~54 02o00 0250~ 02!:1~ l).;I;)C{l 1 ;>(<:) 0 C~:AJ 50.000 11)10!'1 2 2~131 iJ 3:59 0.552>8 
a,ct<'emes Ex~ MW-3<1 Cadm•um ugll. 1 4 2500% 0 2500 02500 0.0000 02500 02500 02500 02500 0.2500 0.2500 0.0500 50000 0.0000 00000 NA NA 
All MW-31 Cadmium ug/L 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0500 50.000 0.0000 0.0000 NA NA 
All MW-3A Cadmium ugL 2 5 40.00% 2.8320 1.0619 3.4287 9.6894 0.2500 0.5000 6.3000 0.2500 6.8600 0.0500 50.000 6.6100 0.6198 3.0053 0.72864 
All MW-17 Chromium U!IL 0 7 0.00% 18.214 14.760 9.0960 36.406 12.500 25.000 25.000 2.5000 25.000 1.0000 100.00 22.500 ·0.9313 6.7383 0.77162 
All MW-18 Chromium U!IL 0 7 0.00% 16.071 12.949 8.9974 34.066 10.000 12.500 25.000 2.5000 25.000 1.0000 100.00 22.500 -0.2176 6.6652 0.85087 
All MW-19 Chromium u L 0 7 0.00% 16.071 12.949 8.9974 34.066 10.000 12.500 25.000 2.5000 25.000 1.0000 100.00 22.500 ·0.2176 6.6652 0.65067 
All MW-23 Chromium ug/L 0 6 0.00% 16.250 15.174 6.8465 29.943 12.500 12.500 25.000 10.000 25.000 1.0000 100.00 15.000 0.8764 5.4783 0.73819 
All MW-24 Chromium ugll 0 6 0.00% 16.667 15.749 6.4550 29.577 12.500 12.500 25.000 12.500 25.000 1.0000 100.00 12.500 0.9682 5.1650 0.63989 
AU MW-25 Chromium ugiL 0 4 0.00% 15.625 14.865 6.2500 28.125 12..500 12.500 18.750 12.500 25.000 1.0000 100.00 12.500 2.0000 6.1249 0.62978 
All MW-26 Chromium ugiL 1 6 16.67% 20.417 17.032 15.445 51.306 12.500 12.500 25.000 10.000 50.000 1.0000 100.00 40.000 1.9028 12.356 0.71624 

" ,\;t.'.' 21 ~-,•r.Jr:- ' ... _ .) 5 (lllO , ilf frj() ~3 ~~2 ~ r.:.a? :i!i; -1~7 ilf(r' ~2 5'lil ~2 ~~~.} 1(1 (;)I) 7~0;) 1 ur.'lc '0'.' 00 151100 2 0 1;:1 5 2317 OC<;PO 
Extternes Excluded MW·27 Ctvonlum l"lll 0 3 000% 12 500 12500 0.0000 12500 12.500 12.500 12.500 12.500 12500 1.0000 10000 00000 00000 NA NA 
All MW-28 Chromium ug/L 0 5 0.00% 17.500 16.494 6.8465 31.193 12.500 12.500 25.000 12.500 25.000 1.0000 100.00 12.500 0.6086 6.0011 0.68403 

~·· !I.W-Tl C' ·:.:1' r l111. !J 5 0.0'.> j4,1;'1f) ~ ;\7:i2 5 ':Jf,7 :~ t. '37 '2.500 r25C(I 12.50'! ~U.lJU l'>.C~? •.ooo~ 100()1 I SOC~ 20428 5.211? ( 1 G?7J!\ 
E~l'emes Excluded MW-30 ChrOmium uo/L 0 3 0.00% 12.500 12.500 0.0000 12500 "2.500 12 500 12.500 12.500 12.500 1.0000 10000 0.0000 0.0000 NA NA 
/\'; 1-'W-~1 Ct"" 'VT J"'"" •L 0 :; 0.(•)',;, 14 ~-,, 13.7:1? 5Ci!l7 ?.1•!27 -;?.!:% ' 2'j(){) 12X~O 10 l'OO 25.Qtt~ 1.0000 :c~ C'l 15000 2 047.8 :0.2::17 c 6971:) 
Exlfemes Excluded MW-31 Ch-omiun ugll 0 3 0.00% 12.500 12500 00000 12500 12.500 12.500 12.500 12500 12500 1.0000 100.00 0.0000 0.0000 NA NA 
AU MW-32 Chromium uQ/l 1 6 16.67% 20.417 17.032 15.445 51 .306 12.500 12.500 25.000 10.000 50.000 1.0000 100.00 40.000 1.9028 12.358 0.71624 
All MW-3A Chromium ugll 0 5 0.00% 17.500 16.494 6.8465 31 .193 12.500 12.500 25.000 12.500 25.000 1.0000 100.00 12.500 0.6086 6.0011 0.68403 
All MW-1 Coball uq/L 0 3 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA ,... .. 

1~!'1·1 1 Cob-1:: l >'L ' c 1667% ~ ~:n 5 G123 2 01 ' £ :J.c1:: S~:lO 500!>0 s.c:::o 50()(10 1 {) (\:i(J 10.G?:JO 100009 s~:.oo 2.411G5 11~3:; o~'lw:l 
Extremes Excluded MW-11 Co!:la11 ugll. 0 5 0.00% 50000 50000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100000 10.0000 0 .0000 0.0000 NA NA 
All MW-12 Coball ua/L 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
p; :.i.!· "' •l eo:.,· l " l 1 G 1; ~7'"• 5 8333 5.61?.3 2 0-~ 1 :: 9 9151: ~, v.xo 50:)(1(1 S.C,lOO &.()(\flO lC.CJ') ;u 0000 10.0<:)1) ~ r,)t:J ?. ;4:5 1.6~:"3 Ollr~L.: 

Exlrentes Excluded MW-14 Cobl~ ua.'L 0 5 000% 5.0000 50000 00000 50000 5.0000 50000 5.0000 5.0000 50000 100000 10.0000 0.0000 00000 NA NA 
An MW-15 Cobalt U!IIL 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-17 Cobalt uall 0 4 0.00% 7.5000 6.5804 5.0000 17.500 5.0000 5.0000 10.000 5.0000 15.000 10.0000 10.0000 10.000 2.0000 4.8999 0.62978 
All MW-18 Cobalt uq/L 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-19 Cobalt UQ/l 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-2 Cobalt UQ/l 0 3 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-23 Cobalt uwl 2 6 33.33% 9.0000 7.2892 7.6158 24.232 5.0000 5.0000 10.000 5.0000 24.000 10.0000 10.0000 19.000 2.1190 6.0938 0.63967 
All MW-25 Cobalt ua/L 1 4 25.00% 7.5000 6.5604 5.0000 17.500 5.0000 5.0000 10.000 5.0000 15.000 10.0000 10.0000 10.000 2.0000 4.8999 0.62978 
A r ~V\··~~ C'.ob/1. t.''L 1 ij 16G7'Ju 5 6'333 :i")123 2.C41:! e!l•s~ 50!10 s.<.aro 5W!l0 5.r.o~J 10 C"JO 100JOV 1COC.:l0 5.0000 2 · ~95 L::33'l 04<l'l'JO 
Extremes Excluded MW-26 Coba;t ua/L 0 5 000% 5.0000 5.0000 0.0000 5.0000 5.0000 50000 5.0000 5.0000 50000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-27 Cobalt uall 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
AU MW-3 Cobalt uQ/L 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-30 Coball ua/L 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-31 Cobalt ua/L 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA 
All MW-5 Cobalt uall 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 10.0000 10.0000 0.0000 0.0000 NA NA , .. :.,. ... _,, Ct':')D: L-:111 ·' : ()f)O% 833~3 o.5arj ~11rlf0 24.~~3 :;.('1(.0 SCOO'l S()(.J:J r •. c.n:J :<HJO 5 01\lO IOO.O:li>O 20.000 241.95 C5332 0 ·~!'GOO 
Ex1remes Excluded MW-15 Coooer lJ<III. 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 6.0000 5.0000 5.0000 5 .0000 100 0000 0.0000 00000 NA I~A ... : 1\J.,7 (:')1" ~· ~ s.l'h_ - 0 7 0.( •.• . .'j 1T.:!~ 5.:319 0 ~7(0 .; r: . .t• !:C'JOO ::; GO!lO 50t~:l 'ir.J(I() (;.(:;_."',) 5C"f;') IOOCXJ I 0()00 26-"!:i'. 0 280') Ot.52:.7 

P-norm Wlog plog Distribution GWQS Mean Exceed GWQS? 
O.OfJ15 ! 'R N~ t-'.:mr"''l 25 lb 
0.00124 NR NR Normal 25 ~.;) 

0.00647 NR NR Normal 25 l~:t 

0.(1(·~~2 "R 1-:a r -;r;n:.' 5') ::o 
NA NA NA NA 50 r·:o 
NA NA NA NA 50 Ito 

0.000)?. Nl'l IJR nc~la' !;) N:l 
NA NA NA NA 50 f~O 
NA NA NA NA 50 ::o 
NA NA NA NA 50 IJo 
NA NA NA NA 50 N:> 

O.tl~J~;> N~! IIR r.o:-rr, 5~ 1:o 
NA NA NA NA 50 If;) 

or~IJ .:• I~R "!R • :"Jrn· .. ~i 5.1 N:) 
NA NA NA NA 50 Ito 

o~~·:m Nf< r!R r.orrr.r: .: l~o 

NA tlA NA NA 4 Ill 
0.00101 I .R liK ,..:J'"'Oli:l0 ., I !:> 
0.00013 NR NR normal 4 N.: 

NA NA NA NA 4 r:o 
NA NA NA NA 4 IJo 
NA NA NA NA 4 :•!C\ 

!'.C~~1;1 f\!i< N~ rorn · .; ~to 

NA NA NA NA 4 1'"1 
NA NA NA NA 4 : ., 
:·:A NA . ' ····· "'A t:) 
NA NA NA NA 4 ::.:; 

0.42856 0.88794 0.34686 Nonparametric 4 No 
0.15245 0.83336 0.11473 Nonparamelrlc 5 ~ 1:-: 

NA NA NA NA 5 No 
NA NA NA NA 5 No 

O.t:)l'i 1\R .~.~ 1:c nnl 5 N:l 
NA NA NA NA 5 I<:> 
NA NA NA NA 5 ~:;) 

0.01865 NR NR Normal 5 r:;} 
0.02122 NR NR normal 100 I '.> 
0.12518 0.80460 0.04548 LOQnormal 100 ~::> 
0.12516 0.80460 0.04548 Lognormal 100 1-!o 
0.01523 NR NR normal 100 N ... 
0.00135 NR NR normal 100 I.e 
0.00124 NR NR normal 100 I!G 

0.00913 NR NR normal 100 I• > 
() (1(19~· rw ;.~~ f\-:')':"r • i(r.J ~· ;) 

NA NA NA NA 100 1\:;) 
0.00647 NR NR normal 100 N·J 
0 f~:J1 I 'R IIR ')"1.:""1 100 !'I:!) 

NA NA NA NA 100 No 
OC?'J" I!H NR ro!lrr· 11)) r:o 

NA NA NA NA 100 1:o 
0.00913 NR NR normal 100 ri:> 
0.00647 NR NR normal 100 N~ 

NA NA NA NA 730 t-.!o 
0.000? 1:R NR r-:"n :t: no No 

NA NA NA NA 730 1::> 
NA NA NA NA 730 ~!o 

00t-J2 I~R I!R 1'(\~"'tl;tl 7::> 1:.> 
NA NA NA NA 730 ~:o 

NA NA NA NA 730 r:o 
0.00124 NR NR normal 730 No 

NA NA NA NA 730 r-..' 
NA NA NA NA 730 No 
NA NA NA NA 730 No 

0.00134 NR NR normal 730 f-!? 
0.00124 NR NR normal 730 l·:o 
o.oxn 1:R NR r:~rrr-"'! 7~ J f:? 

NA NA NA NA 730 N'l 
NA NA NA NA 730 "~~ 
NA NA NA NA 730 lb 
NA NA NA NA 730 !!o 
NA NA NA NA 730 N:> 
NA NA NA NA 730 N? 

o.or~:J;> "'~ :Jrt rcrm~l 13Cl I to 
NA NA NA NA 1300 ;,:J 

O.OC?:JO llR 1:R _ r~-r..l 1~: l t:o 



Table 11 B. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

N Less Than 8 I 
Type Well Ana lyle Units Del N •;. Det Mean Gmean so Mean+2SD Q25 Median Q75 MlnConc MuConc MlnRL MaxRL Range Skew 95UCL W-norm 

Exlremes Excluded MW-17 Coooer ooiL 0 6 0.00% 5.0000 5.0000 00000 5.0000 5.0000 5.0000 50000 5.0000 50000 5.0000 100.0000 0.0000 00000 NA NA 
A .. · .. ;~ Co-· ;r l"':'l 0 7 i)(j~ ... 5.1'-2: 513.9 c.~7eo c.~~;~ 5'1~~ socoo 5 G:~) 5.0000 ;.c~~~ 5 (,()()() 100.C:JOO 1 C:l\:J 26456 0.2~~) 0A5297 
Exlremes Excluded MW·18 Copper ooll. 0 6 OOO'k 5.0000 50000 0.0000 50000 5.0000 5.0000 50000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 N.A NA 
A. ,. "\'.·1t· C:·1:v.r , .. ,1 0 - o.oo·~ ;; 11,20 J.1J19 0 ~78() 5.1 ··;e 5.0JOO c '.II .) . ....... 5(){,) ) ~.'.JOO i::J;'~ S.O!m 100.0000 1 .C~ lO 2C4~3 0.2f~.;'J 0.1.~4::7 

Exltamos Excluded MW-19 Copper ullll 0 6 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 50000 50000 5.0000 5.0000 100.0000 0.0000 0 0000 NA N.C. 
All MW-23 Copper ug/L 0 6 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
All MW-24 Capper ug/L 0 6 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
AU MW-25 Copper ug/l. 0 4 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
f.. :·cV.'-2·,;, c ..... ,>e:, l''=- .._ 1 6 I(;~,.,. 5.~~33 5•';123 20412 !l~I~S !:OOCO 5.ClCj 5.( .o~ 5.0~:JO :o.ooo 5.00~:> 10'l.OOOO ~ o::o~ ~/49:i 1 ~)3~ 0 ~9CO~ 
Extremes Excluded MW-26 Copper U<!'l 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 00000 NA NA 
All MW-27 Copper ug/l. 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
All MW-28 Cooper ug/L 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
All MW-30 Copper UQIL 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
All MW-31 Coooer UQ/L 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
}.[ r1::::-:..2 C, .:>er "' L 1 6 113.b7% 12 '>u'l 7 ~5:: ;3.'(79 ~1).2 .~0 5 .00(0 :;.o~J) ... OO(i:l 50000 51 C:) 5.0COO 1C~ OCJO -:6 000 24.:05 15026 o -:9<:::J 
Extremes Excluded MW-32 Coooer vcVl D 5 000% 5.0000 50000 0.0000 50000 5.0000 5.0000 50000 S.O:>OJ 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
A .·.,Y-;../l !:,·,:;>e_r U"1. 1 5 ~O.C·J~; 6.nooo \i.M33 4 0~49 14 6!:0 :;.(l(k'\Q a.o~:.J 5 'JOOO 50C:JO 14 )C') 5.0\.Y.I~ 101 oc'JO ~ ~:x.o :?2~"' 3.521!} 0 5521& 
Extremes Excluded MW·3A Cop:)&• t:<;'l 0 ~ o.oo,;, 5.0000 5.0000 0.0000 5.0000 5.0000 50000 50000 50000 50000 5.0000 100.0000 0.0000 0.0000 NA NA 
All MW-25 Gross Alpha pCVL 2 5 40.00% 0.7600 0.6910 0.3975 1.5550 0.5000 0.5000 0.9000 0.5000 1.4000 1.0000 11.000 0.9000 1.4076 0.3484 0.76366 
All MW-30 Gross Alpha pCVL 2 6 33.33% 0.8000 0.6948 0.5292 1.8583 0.5000 0.5000 1.0000 0.5000 1.8000 1.0000 11.000 1.3000 1.8223 0.4234 0.68072 
At' 1'4V'!-:01 Grc~~il'L t;l oCil~ I 5 ::o no-' O.C200 or354 o.:.~3= 1 :SJ/ 05J~O u50:J C.!":>O o.::c:x> 110CO 1.00~10 11 C~[) OC.JCJ l!. i!~IJ1 0.:?352 0 6521b 
Exvcmcs Excluded MW-31 GrossA.;>toa oC11L 0 4 0.00% 0.5000 0.5000 0.0000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 1.0000 11.000 0.0000 0.0000 NA NA 
Extremes Excluded MW-12 Iron <l(lll. 2 5 ~000% 30.200 26.447 16.814 63827 15.000 25.00) t6.000 15.000 50.000 1.0000 100.00 35000 0.3982 14.738 0.83589 
Exlremes Excluded J.IW-14 Iron ~\. 0 7 0.00,. 16429 16.138 3.7796 23.988 15.000 15.000 15.000 15.000 25.000 10000 100.00 10.000 2~56 2.7999 0.452S7 
All MW-15 Iron U!IIL 2 6 33.33% 24.917 13.350 20.786 66.488 15.000 20.000 33.000 0.5000 61.000 1.0000 100.00 60.500 1.0357 16.632 0.93055 
A" 1".'1-11 I J'' 

, .. 2 <; 33:<3", ~.333 2i.S~3 4";~":7 ;:Ja 27 15000 l7;;t) 2S((.'() •sooo '•·000 1 ('QjQ 10C:l '25.00 ~ 4,..;.g 3!:.£8t 0.(;3013 
Extremes Excluded MW· H Iron uo/1. 1 5 20.00% 18.000 17 597 4 4721 2o~ 15.000 15.000 2\l.OOO 15.0)0 25000 10000 10000 10000 12578 39199 0.77091 
:'\1.1 i.'\·:-:· tr..:.- l -l

1L ?. 6 ~~1 :\'3% :,':..i.6t :0.5.;1 cr,~ :.o ·n25• 15.000 ;'l OC) 1ZO.O 15001.1 1f30.0 1 .0~~~ ·cor;J ,~35\! 242M S27.C1 (1.5:&15 
Extremes Excluded MW· 19 Iron .,giL I 5 2000% 36.000 25.181 46.0~3 '3009 15.000 15000 25000 15.00J 120.00 1.0000 100.00 105.00 2.1ea4 40 :!58 0.6K13 
A•! : ....... <~~i •cr· I 'l j s 10 £~7~~ 17.50J 1IH37 6 1237 29.7-!T i500i) 15000 1C.U~(l ·.s~o :·,.OC) 1 OOJO 100 f') 1J.; OlJ'J 2~-'~5 4 8~?~ C AP·:'J~~ 

Exlrcmes Excluded MW-23 I'O~ ll!l 'L 0 5 000% 15.000 15000 0.0000 15003 15.000 ~5 0:>0 l5000 ~5000 15.000 1.0000 10000 00000 00000 NA Nl< 
All MW-25 Iron ua/L 0 4 0.00% 15.000 15.000 0.0000 15.000 15.000 15.000 15.000 15.000 15.000 1.0000 100.00 0.0000 0.0000 NA NA 
All MW-27 Iron UQ/L 0 5 0.00% 15.000 15.000 0.0000 15.000 15.000 15.000 15.000 15.000 15.000 1.0000 100.00 0.0000 0.0000 NA NA 
All MW·31 Iron UQ/L 0 5 0.00% 15.000 15.000 0.0000 15.000 15.000 15.000 15.000 15.000 15.000 1.0000 100.00 0.0000 0.0000 NA NA 
\'' f'./",'1-.'.4 lrO"' LW.'I. 1 ~ 20.0~'1. 1s1 ao 32 3~2 ~CHl iG3 ~"' 1sm IS.OOJ 15C~ :5000 b!r.:Ca 1.0CO~ 100.00 ;;e<oo ~-2~S1 ;.;e 12 IJ5nJ:. 
Exlremes Excluded MW-3A Iron ugll 0 ~ ooo~• 15.000 15000 00000 15000 15000 15.000 15000 15000 · 5000 10000 10000 00000 0.0000 NA NA 
;: MVJ.~:i l ~-1 .. ~q 0 ;:; ooo•., 6.: ?33 1.o''JES n ~-~1 .: ;;4 ~':Jv (1SOC:I 0.!-'Y.~ S.t,1)() 0.5COO 2.5.000 I.OCOO S(>j.O 2-1.5CJ 2.l797 7 ~~2G c.so~:o 
Extremes excluded MW-15 Lead 1.10'\. 0 5 0.00% 14000 0.7924 20125 5.42.:.9 0.5000 0.5000 0.5000 0.5!YJO 5.0000 1.0000 50~.00 ~.5000 2.2361 !.16t0 ,()55Z18 
All MW-17 Lead uq/L 0 7 0.00% 7.6429 1.7888 11.863 31.368 0.5000 0.5000 25.000 0.5000 25.000 1.0000 500.00 24.500 1.2256 6.7879 0.61735 
All MW-18 Lead uQ/L 0 7 0.00% 7.6429 1.7888 11.863 31.366 0.5000 0.5000 25.000 0.5000 25.000 1.0000 500.00 24.500 1.2256 8.7879 0.61735 
All MW-19 Lead UQ!L 1 7 14.29% 19.857 3.7317 31.329 82.514 0.5000 1.5000 25.000 0.5000 86.000 1.0000 500.00 85.500 1.9859 23.208 0.69897 
~ , . ,,..,_~ 

LE::-~:.. ' 1'- ' s; 1Ct\7!~ I 7f~J 0 "lf'37 ~~::;1Q. 'I b7~7 0.~::0 O.t~'Y.l o s~:c O'YY.I t(, )Q 1.00.)0 :;~oo 75vn 2r:495 :: ~5(,' o 49·:c: 
Extremes excluded MVI'-23 Lead L.cyl 0 5 000% 0.5000 05000 00000 0.5000 0 5000 0500:1 0500J 05000 05000 1.0000 500.00 0.0000 00000 NA NA 
;. ,:J 24 L~c. ·· ~ll 2 l.i ~3 :t~~·. :,7500 1101\l 7 4816 lt7'3 0.5COO 0 <:l:JO 1.f~·:J 0,"::>0 19.(')() 1 V{')ll :SY.l.LO it\SQ·"l 2 43-11 :. :::G5 0 ~22'. ~ 
Extremes excludP.d MW-24 Lead U1'l 1 5 2000% 0.7000 0.6229 0.4l72 1.5944 0 5000 0.5000 0.5000 0.5000 1.5000 10000 500.00 1.0000 2 2361 0.3920 C55218 
All MW-25 Lead UQ/L 0 4 0.00% 0.5000 0.5000 0.0000 0.5000 0.5000 o.sooo 0.5000 0.5000 0.5000 1.0000 500.00 0.0000 0.0000 NA NA 
r. ~it.'! 2:J Lea> , .... ll i ~ 1oGi 0.5~33 0 5612 0 ' ~" ,..__.,.I o.~.:-tc 05000 O.EOJO O.!ii:'JQ o,:ooo 1.C:,~3 1.(1(i00 f-0().(/() 0.5CJO ~~~95 0 153~ 0 4~~09 
Extremes excluded MW-26 Lead u<!'!. 0 5 000% 05000 0.5000 0.0000 0.5000 0 5000 0 5000 0.5000 05000 05000 10000 500.00 0.0000 0.0000 NA NA 
All MW-27 Lead uQ/L 0 5 0.00% 0.5000 0.5000 0.0000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 1.0000 500.00 0.0000 0.0000 NA NA 
All MW-28 Lead UQ!L 2 5 40.00% 1.0600 0.8524 0.7701 2.6001 0.5000 0.5000 1.8000 0.5000 2.0000 1.0000 500.00 1.5000 0.6469 0.6750 0.72429 
,\ t.l\'1!-:1 L. ..... "j t,;·· .. 1 (; ~~.(':!'·· 0.$:00 0 G05J o.357e 1.:rr:~ o :;Qoo o.:·~:>O C.Sf·';) 0.5030 ".:..'JOO 1.0~0 ~~.OJ 0.8000 22:61 o.:t36 0 S5210 
Exlren1es excluded MW-30 Lead IJ!L/L 0 4 000% 0.5000 0.5000 0.0000 0.5000 0.5000 05000 0 .5000 05000 05000 1.0000 500.00 0.0000 0 0000 NA NA 
All MW-31 Lead ug/L 0 5 0.00% 0.5000 0.5000 0.0000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 1.0000 500.00 0.0000 0.0000 NA NA 
All MW-3A Lead ug/L 0 5 0.00% 0.5000 0.5000 0.0000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 1.0000 500.00 0.0000 0.0000 NA NA 
f· ;ArJ-IS 'JCJnQ:n:~!j,'.! ··:11. 3 7 ~2i..J% 51.COO 16475 851 30 n3?.6 50000 5(l:JOO ,) 1 l'J:l SC~:>O 2'-000 o.~cY.l 100.00 2':5.00 2.3224 (!38:)5 063240 
Exlremes Excluded MW-19 Ma..,aanese uoiL 2 6 33 33~. 19.500 10.542 23.814 67.128 5.0000 5 0000 35000 50000 61.000 02000 10000 56.000 14166 19.055 0 70494 
All MW-27 Manganese ugiL 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 0.2000 100.00 0.0000 0.0000 NA NA 
All MW-31 Manganese ugJL 0 5 0.00% 5.0000 5.0000 0.0000 5.0000 5.0000 5.0000 5.0000 5.0000 5.0000 0.2000 100.00 0.0000 0.0000 NA NA 
All MW-17 Mercury ug/L 0 7 0.00% 0.3357 0.2952 0.1626 0.6609 0.2500 0.2500 0.5000 0.1000 0.5000 0.0003 100.00 D.4000 .0.0914 0.1204 0.81857 
All MW-18 Mercury ug/L 1 7 14.29% 0.3000 0.2674 0.1472 0.5944 0.2500 0.2500 0.5000 0.1000 0.5000 0.0003 100.00 0.4000 0.5487 0.1090 0.61249 
All MW-19 Mercury ug/L 0 7 0.00% 0.3000 0.2674 0.1472 0.5944 0.2500 0.2500 0.5000 0.1000 0.5000 0.0003 100.00 D.4000 0.5487 0.1090 0.81249 . ' . ".~ :J~!!3 MdCJ'V ll"lfl 0 6 O.(.J,, 0.2~17 02~0S 01021 04·~~ 0 2500 0.2500 0.2:,~ 0 Z500 o.~!..JO 0.0003 100.00 0.250~ 2 Jt~!:'5 00817 il.~t'J()') 

Exlremes Excluded MW-23 Mercory ugtL 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 02500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
All MW-24 Mercury ug/L 2 6 33.33% 0.4967 0.4240 0.3041 1.1048 0.2500 0.3750 0.8000 0.2500 0.9300 0.0003 100.00 0.6600 0.6656 0.2433 0.81456 
All MW-25 Mercury U91L 0 4 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
All MW-26 Mercury ug/L 0 6 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
All MW-27 Mercury UQ/L 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
A ··;,· ~:?n '.\c ·cu·v ··;v 0 5 0.00' .. o.:,~oo o:.:dn 01113 o.:;n6 o::sc:J 0~:'00 o.<r.n:~ O~S\10 o ~·Jo 0~003 :oo.oo o.::soo 22301 0.~30 055218 
Exlremes Excluded MW-28 Mercury UQ/L 0 4 0.00% 0.2500 0.2500 00000 0.2500 0.2500 0.2500 02500 0 2500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
All MW·30 Mercury ug/L 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
All MW-31 Mercury uQ/L 0 5 0.00% 0.2500 0.2500 0.0000 0.2500 0.2500 0.2500 0.2500 0.2500 0.2500 0.0003 100.00 0.0000 0.0000 NA NA 
II 'l~·:.: 2 Mz-c ~·v 1 · L 1 5 16 '\7~0 0 29.7 023CS 0 10?.~ 04!'58 0 2~>00 o.~r.?J C.2~Y.l 0 ~:;oo o.;~oo or,o3 10000 02500 2<.~!·~ 0.0<.17 C~'CI)<J 

Extremes Excluded MW-32 Mercurv u'11L 0 5 000% 02500 02500 00000 0.2500 02500 0 2500 0.2500 02500 02500 0.0003 100.00 00000 00000 NA NA .. ,.,./1/.J-·•:. U("t"i.:"\ .1 0 5 oc:. ,, (J.:.1:JO o ::an () 1016 :152:.>6 0 2'>().') (l;.'i~ n.l'"'' o.:.S.'' o.:r:Jo O.()(i()'l 1CJO!I 02500 22ZC1 o.n:~o 0 55216 

·-:. 

P·norm Wlog plog Distribution GWQS Mean Exceed GWQS? 
NA NA NA NA 1300 r:o 

0()(Vj00 tlR r:R j'(:l ")l'IJ"f 1:):J h'J 
NA NA NA NA 1300 I'~ 

OOt"J:lO ~·<l NR rc'"f;:-::11 i3~3 ~ · -

NA NA NA NA 1300 ~J 

NA NA NA NA 1300 ;o;, 
NA NA NA NA 1300 1::> 
NA NA NA NA 1300 II:> 

0 ')0!\.')2 I;R I~R N'.~·mr.l 1~3:1 J;-, 
NA NA NA NA 1300 r:-, 
NA NA NA NA 1300 I, J 
NA NA NA NA 1300 I''J 
NA NA NA NA 1300 I'~ 

NA NA NA NA 1300 t>., 
0000·02 r:P. rn I~Qr'l' ·11 1j ~0 !1> 

NA NA NA NA 1300 I'J 
(•.(>(; •13 1-:i'l II!'! ;\Of:T:i'' ' B(,J r:o 

NA NA NA NA 1300 ,_) 
0.03963 NR NR Normal 15 1::1 
0.00385 NR NR Normal 15 ~., 

O.OC013 r:R ~.R NC"·~nt-11 15 il-
NA NA NA NA 15 I') 

0.15388 0 84393 0 17009 Nonparnmetric 11000 :·: .. 
000000 NR NR normal 11000 t.o 
0.56437 0.78521 0.04309 Lognormal 11000 r~o 

O.'Y.j IS to;R 1\'fl r...Jo .• • 11000 ft:> 
0 0;1595 NR NR nonnal 11000 1:·. 
!• C:x>Q8 NR ~~ n(''rl'"i 1\000 i!o 

O.ll0098 NR NR noomal 11000 t.\l 
G.C:~'J2 NR NR IIJ:rn\.; 11000 I ' 

NA tiA I lA NA 11000 ::') 
NA NA NA NA 11000 . ~.,. 
NA NA NA NA 11000 ~I:> 

NA NA NA NA 11000 r:, 
0CJ13 I·'R ~~~ rr_•11'U1 11000 ~~~ 

NA NA NA NA 11000 l'l 
roow I:R I:K n:>r,.-! ~5 ::, 
0 00013 NR NR normal 15 t•,j 

0.00043 NR NR normal 15 "" 0.00043 NR NR normal 15 l~o 

0.00361 NR NR normal 15 Yes 
.j OC:Y.l2 "'R ~:i\ r.C:"liln• 15 llo 

Nt. NA NA NA 15 ~=~ 
O.Cj'~G ~="< NR norn~ ... • ;s tf:l 
0.00013 NR NR normal 15 I:J 

NA NA NA NA 15 ~) 

OOCOO< NR IIR r.c'mil 15 ;.;, 
NA NA NA NA 15 r:~ 

NA NA NA NA 15 r::~ 

0.01690 NR NR normal 15 "-<> 
0Ci~1:; r.R iJR rt("'r ... ,: 15 llo 

NA lolA NA NA 15 N:> 
NA NA NA NA 15 ~ . .) 
NA NA NA NA 15 ~.o 

ooo:·;5 NR ~Ji'< nc:rr.~l ~00 r:o 
0.00697 NR NR nonnal 800 1\o 

NA NA NA NA 800 t~'~ 

NA NA NA NA 800 f\!') 

0.06221 0.82291 0.06848 Nonoaramelric 2 llo 
0.05432 0.83163 0.08291 Nonparamelric 2 .ic 
0.05432 0.83163 0.08291 Nonparametric 2 1:::~ 

v.~::xr2 Nf1 I!H r,o:-mf\1 2 tio 
NA NA NA NA 2 :tn 

0.07914 0.80595 0.06844 Nonparametric 2 No 
NA NA NA NA 2 No 
NA NA NA NA 2 No 
NA NA NA NA 2 ~:, 

o.oro13 ltR NR f":" .. fT'I.Jt 2 Nn 
IIA NA NA NA 2 l~o 
NA NA NA NA 2 >!, 
NA NA NA NA 2 I~'J 

0 ()(;002 :JI'I NR r-~ -.n;.( 2 :·:: 
NA NA NA NA 2 l:o 

0.•)(1'113 I!R ;-!R ___ • _"lrn"'f 2 - - loi;) 



Table 11 B. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

Type Well 
I Extremes ExCluded --MW·JA 

r~· . , .. ,.:?J 
Exttemes Exclude!!_ _ MW-23 
-,.~: :~w~-·?4 

Extremes Excluded MW-24 
All MW-26 
A. t•,;,o.: 
Extremes Excluded MW·' 
A ~~~ 

Exlremes Excluded MW· 
!A', 1.'.'1· 
Extremes Excludeo MW-3( 

,.. 'AV.•· 
Extremes Excluded MW-31 

I·'' . ·~·:-~A 
Exlremes Excluded MW-3A 
Alo I 1'.'!-~: 
Ext•emes Excluded MW-23 [Aif - MW-24 
All MW-2! 
[!;:. M\•!-

:xtremes Excluded 

., 
!Extremes ExCluded M{,;: 1 ., .. , 
!extremes E•clu~ed M~~: i 
~~~tremes ~; [:~;:;; 
lA'• :1\'.'-2 
Extremes Excluded IAW-2 
All MW-25 
A r;· .. -3:1 
Extremes Excluded MW-32 

IAII MW-23 
[~ MW-25 
[!'.' I:W-26 
IEx-llemes Excluded _)_{'<'/-26 
(,!;• ·1w-~:) 

[:X:remes Excluded MW-32 
(.;.~· i _l'·~···~J_ 
[Extreme• Excfudod l\1W-15 
[(; . "fol. 

IExttCJIIc~_l;xcludcd MW·1' 
( ,~ ::·.--;.18 
IExlremes Excluded MW-16 
!K ''N <IJ 
[Extremes Exclud~ tA~v-=19 
lA: MW-2 
!Extremes !'lt91~d~ MW-2_ 
[All . MW-::-23 
IAII MW-24 
IAIL _ _____ M_W-25 
[All MW-26 
[All----· MW-27 

0.11 ----MW-28 

O.li 

3A 
17 

IV-18 
IW-19 

rr,v:? 
IExllemes Excluded MW·2 
I Ali MW-23 
[All MW-24 

MW-26 
i('"' 27 

!Extremes Excluded MW-2: 
Ill' .... ,. 

N Less Than 8 
Analvte Units 

Mercurv uWl 
11o' ·oc·· ·r. l' ll . ' . .. ' ucl!t 
r ' !)IJt~g_r~_ ~- -~ 

UQ/l 
y - ug/L 

t ' -:t'-r· .. rt"''UM L"'t. 
-~ - ~ 

l ".,_L 
y U9 

?r~ f'-(<.r.u n ,:-;. 
ug 

¢:/t.~ert!'~ 1.· ~ 

uql 

t: ,·n :er"M ~ '1/l 
uQ/1. 

N·:l tl 
Nockel 
Nlcke 

NICk; 
J :. 
icke 
'lcke 
llcke 
licke 

~ 
ug/L_ 

- uQTL 
ug/l 
I. 1/1 

ug 

UQ 

UQ 

....!!9! 
mq 

~··r:k!,..!.b: n~/t 

m;ll 
J"'rJ.-.fN1tn'a •r-:t 

mQ/1. 
~1-:t .. f~ :t ·~r! ~ -..!!!1!.! 

mqtl 

Ni!r:""~/N!r. · 3 :n"tl 
mg'L 
mgll 

1 •. r~leiN :,,IP. r-19•1 
mgll 

Selenium ua/L 
Selenium uq/L 

:;:l~:f;f'\l~fl'\ l_,,l 
Selenium oo'L 
S_1.:..r.u''" ;,;_';'L 
Selent om og/L_ 

____;,~ ~ 
Sliver oglt. 
r· , l•b_'L 
§ilv![ _JJ!!Il, 
-~;iv'!r ~311.. 
Silver ug/l 

!··''!!! U{ :l 

Stiver ogll 
!';$ .,., ~~JL 

_ §tiV_flr _Lill/l. 
·suver- ug/L 
Sliver ug/L 

_§_liver _ tJgll. 
Silver ug/L 
Silver ug/L 
Silver _ugll, 
Silver ug/L 
Sliver ug 
Sliver_ ug 
Silver ug 
Tha'lium ug 
_l~'llum ug 

Tha'llum ug 
,, .... ,,:1.1"1 

Tha'lium ug/ 
Thallium UQ/ 

Thallium ug/ 
halllum uQI 
hn·~ -n t·""' 

hallom UQ/ 

:, "' 

Det N % Del 
0 
1 

...1.. 
2 
1 

0 
0 

0 
0 

0 
---,-

1 
1 

1 

0.00% 
10t;7"'• 
0.00% 
l( 

33.33% 
16.67% 

:; ~ 
4 0.00% 

- ~ 000''> 
4 0.00% 
~ 
4 

i 
4 

r, 
4 

I • 
3~· 

~% 
1' . ., 

i% 
"2~6',;~ 

6 33.33% 
6 33.33% 
4 0.00% 

1G ';7'r 
:>o% 
:lo~ 

,-------s 
0 4 
v 6 Ot~·; 

0 5 0.00% 
2 6 33.33% 
0 4 0.00% 
1 ; h 

0 5 000% 
u 10 

_Q_ 5 0.00% 
7 0 .~1.)% 

0 6 0.00% 
i t _ _ {)Jt:l.> 

___Q______§_ 0.00% 
0 7 Jl@~ 
0 6 _Q.OO% 

0 --7-- 0~ 

0 6 0.00% 
0 7 -( •. (.)'\!, 

0 6 000% 
0 6 0.00% 

- 0--6- -0.00% 

0 4 0.00% 
6 0.00% 
5 0.0 

---s<l.O 

0. 

7 

6 
6 

1 

0 

l 
Mean 

025l 
14.11 

j~ 

16.11 
8.3333 
G.C~~O 
5.0000 

_,:;coo 
s 2500 
:.OQ:i1 

50( 

. .:;, 

21,16: 
23.83: 

1ci.iiiiO 
12.5CIU 
10.000 
f 

l_.Q~OI 
0.0501 
0 '0Z 
0.0500 

2 50 
;. 35 
~-OQQQ_ 
•l t.2fG 
5.0000 
.0421.3 

- 5 0000 
I. 4~P,6 

50000 
442,; 
5 .()()()Q_ 
5.0000 
5.0000 
5.0()0() _ 

0000 
0000 
o_ooo 

3mean 
).2500 0.0000 

~o.f'.:~ 11 ti' .1 
10.545 17 .8_37 
7.0711 6.0553 
5.74~5 :!.2361 
5 0000 0.0000 
9 '10~- ~~6.-5 
5.9460 2.5000 

; 7t,35 ~-2~·~ 1 

t5 

..;~ 

17.79_] 13.258 
16:846 - 18.3f3 
10.000 0.0000 
116~0 ti123i 
1· 

1::t~m 

0000 
02 
Oo 

)14 
)0001 

0.0500 0.0000 
0.070/ G.14:.::; 
0 .0500 0.0000 
3.3921 1.9429 
2.5000 0.0000 
2.C'27 _ ~ 421::' 
2.5000 0 0000 
2{;~ 1 02tj 
2 50Q9-----o 0000 
:snc:t.~ 
§0000 00000 
3N:.J 1.51W 
5.0000 0 .OOOQ_ 
3 97~'0 ! s~ 1g 
MOOO 0 .0000 
~I:.Y ~ -~119 
5.0000- 0.000 
< 9730 1.~>1 

~0099 0,000 
5. 
5. 
~ 

:>o 

0.6550 2.3910 
923 

3296 0.241 
J.3C 
(1111: 
0.000 

\')() 0 2'>7< 0111: 

Mean+2SD 
0.25( 
t't\:;1 
12 47 
51::-: 
51 .84 
20.444 
10.:.7:! 
5.0000 
;;i_:,7_Q_ 
11.25o 
~ 
- 5-

H 
5. 
c~ 

60 • 
476g 
60.459 

1ii:iiiiO 
2•1 747 
1o.orn 

0 0501 
0.0500 

""'"5'T 
0.0500 
7.6359 
2.5000 

!_\4~, 

2 5000 
tl ~57 , 

~5000 
7 7f" 
s .o_oo_o 
;;-":,~~ 

50000 
7 4!>;13 

- 5.0000 
_?_4!52~ 

5.0000 
745?.3 
(;.0000 
5.000( 
5. 

ilQl 

I, 

6. 
1 
0.860! 
1 

0. 

Median Q75 M 
0.2500 0.2500 

5.c:~o 5.C·:>OO s.oc:>o s. 
5.0000 5.0000 5.0000 5.00( 

_1_ C>')(JO 5 c~~J 1~'' 5.t':>e 
5.0000 5~0000 7.5000 5.000 
5.000:1 s.t~oo s.Qc;Jo s.rooo 
5.0000 5.0000 5.0000 5.QOQQ_ 
S.C')~(I 5.0)00 ~-0~10 5 OO'JO 
5.0000 5.0000 5.0000 5.0C 
~ cooo G co• .o 10.000 s <'' 
5.0000 5.0000 7 5000 5.0 
'(1 GOO 25 !'GO 61 010 1\J 

10.000 17.500 31.000 10 
10.000 17.500 32. 
10.000 10.000 10.000 10, 
HI Q;,) I(J 000 10.&:') 10.0()()_ 
10.0QO 10,0QQ_ 1Q.OQQ__ 10 000 

).000 10.000 10.000 10.000 
10.000 10.000 

10.000 
0.0500 

-QCJ C'~~r, 

.0501 
"li(i5ii; 

0.0500 0.0500- 0.0 
2.5000 -2.5600 
2. 
2 
2. 

;oo 

)001 
)~· 

_iOOO 

Y• 

!.C;:;uO r, C~11 5.c·: J·) 

5 OQQO 5.0000 5.0000 
'- Ot' ::l -5 OX:> f C:·:.il 
5 0000 . 5.0000 5.0000 
5 CJOO _50~') _ 5 OCJ< 
5.0000 5.0000 5. 
5.0000 5.0000 5.01 

S.oooo - 5.oooo 5.D 
5.0000 5.0000 5.(} 
;.oooo 5,0()()0 s.ooo 
;.oooo 5.oooo 5.6()()o 
;.OOQQ_ 5.0000 5.0000-

5.0000 5.0000 
5.0000 5.0000 
QQQQ__S~@_OQ_ 
0000 5.000 

;oo o.25oo o.soo 

l.L3CO () <-

0050 
[I 

---os 
.(11) 

2 

5 . 

5. 

5 
: 
5. 

5. 
5 
5. 
5.0000 
5.0000 
§_.0000 
5.0000 
5cQ()OO 
5.0000 
5.0000 
5.000 
:).2 
) .5 

MaxConc MlnRL t1 Ranae Skew 95UCL W·norm P-norm - Wloa Dloa 

~.o· 

500iiO 
500(~ 

10 
1c 
"'§' 

~ 

~()tJ 
O.OOQ_ 

10.0 
10. 

1(): 

To 

~0 

~.0! 
l t.Or>: 
o:o-
01. 
iiO 
0.0 
i).i 

5. 
5. 
5. 
5.0001 
5,0()Qt 
5.00( 
5.00QQ_ 
5.00()() 
~.0000 

-5.0000 
J OiJO 

5.0000 
.0000 

).62_Q!) 
1.0000 
> ;:-.o:f 
)25QO 
)S(l:JO 

00003 0 0000 NA NA Nl 
1.01(;() 
1 

~5 

., 

2.:Y.15 14 
0,6086 2.4( 
1a:K; ~.; 

1245 14 
1.0000 100.00 15.000 1.9517 4.84 

07 
06 

;.ooc.o 1t:>oo .;.G~:>o ?.2:v.1 1 ~jOO o ~5218 o.oc~ 

1.0000 100.00 0.0000 0.0000 NA NA NA 
1 OCOD 1CJCJ 1.5.0t'O 2 <713 17.254 0.?:146:> 0001 3 
1 oooo 10000 50000 2.()()002Asoo 0.62978 0.oo124 
1.®)) ;cooo !>.ooo1 2.2~;1 uon o.sc21e o OCJ~3 
1_QQQQ__100.!l{)_ 0 0000 0.0000 NA NA _ NA_ 
1 OtZIO l(lJ.C-1 5.G0'.1 ? 2:;;; 1 I:~U() O.a.'i21il t•.<.~·~<;j 

000 100.00 0.0000 0.0000 NA NA NA 
H ::ill 

0000 2.450 

~ 

f. 
NA 
,,jl 

Ni\ 
~ 
TR 

I t! 

N 
Iii 

NA 
::.~ 

NA' 
IJ~< 

TR 
"'57 2<:14. 

1.0000 50 0000 31 000 0.5963 10.60 l 80538 0 06566 
1.0000 50.0000 46.000 1.2645 14.65 
1.0000 50.0000 _ Q.QOOO 0.0000 NA NA NA 

0.83441 0.11709 
N 

10000 _ _§(.~_@0 ~~ \)~) ~ •,!.95 .. ~~ 0 ~~~!) ().(.;:;)2 

- 1 0000 50.0000 0.0000 0.0000 NA ~ NA N 
1.0000 50.0000 0.0000 0.0000 NA NA NA NA 
1.0000 50.0000 0.0000 0.0000 NA NA NA NA 
1.0000 50.0000 0.0000 0.0000 NA NA NA NA 

0 
(l 

0 
1 
~ 

1 

, 

00 0.3000 0.0000 0.0000 NA NA NA NA 
r.;. o 30C.J r. 1•;o ;;; o~.·-~ ~ o;.;;o u 751'7 t 01~0~ ~ 

00 
- - 0 

D 0000 0.0000 NA NA NA _ N_!. 
o.01C3 11 ·~"~" !H·::~o~ I ' ! 

J.OOOO NA NA NA NA 
'dAg,; o ; 143 o -~ 9V:·a o ~.:()~02 1.n 
~ 0000 NA NA NA NA 
2 .;rg;; 0 1;.-3 0 t,{t(".) 0 C' :)~ I·~ 

~ 0000 NA NA NA NA 
0.0000 NA NA NA NA 
2!.4('5 0.1:.;3 Qt~~ .l'."'1 O.C\:~12 l!f-t 
~.0000 N~ NA NA NA 
0.9970 1.5S46 0.66933 0.00280 NR 

NA NA NA NA 
~-~), 2 .• ,.:s ~---,~33 o 4''' .. t..:' o.r~~:l2 ~ 

0 0000 NA NA NA NA 
211495 ,H>167 0 ~~' Ot·002 IR 

~A NA NA NA 
1.2~10 0 ~52)/ 0 ()0~')( 

N~ 

G·:SD ~.1200 •1•:520'1 oor '· 
Nl' 

!0.1 II t.~;-~7 ~1: ~~F 

_Ill NJ 
Wil il45297 'JOe l~r: 

N. NA 
§'~~ '!_. ;2()(1 0 .::;2!.'7 a'la I~R 

NA NA 
0.0000 NA NA 

Q._QO()()- O.()()(j()- NA NA 
).6000. o:-6000- - NA NA 

).0000 0.0000 NA NA 
1.0000 __ 10.000 O.oOOo 0.0000 NA . NA 
.0000 10.000 0.0000 0.0000_ ~ NA 

tOOOO 10_.QOO 0,0000 0.0000 NA NA NA 
1.0000 10.000 0 .0000 0.0000 NA -J',fA NA 
1.0000 10.000 0.0000 0.0000 N_A NA NA 
1.0000 10.000 0.0000 0.0000 NA NA NA 
0.4000 100.0000 4.7500 1.2220 1.6454 0.63188 0.00064 
0.4000 __ 10Q,QQQ() 4.5000 1.0924 1.491? 0.73929 0.00979 
o.4ooo 100.0000 4:7500 1.2135 1.6282- 0.65332 0.00112 
O.t.C:"l 1000CO!l 0 750 2.!:"38 1:(:-,o 0.!:•:414 O.OCOOO 
9.40QO 100 OQOO 4.7500 0.9587 1.9131 0 .6734L 0.00321 
D.4000 100.0000 0.7500 1.8393 0.2339 6.74916 0.01955 
D.4000 100.0000 0.6200 1.6220 0.1931 0.75508 0.02233 JR 

0.0000 0.7500 1.9517 0.2423 0.66579 0.00264 
o o>:o o.2soo ~ 2~~1 o.o~'lll o ~~218 o.o'\o 1:1 

0 .~000 100 0000 0.0000 0 0000 NA NA NA 
O.t~'l;) 100 00(10 0 ?SOt/ 2.2.:.;;1 0 0360 0 5!i2'. !' Ol11-13 N 

_NA_ 
NA 
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· r..~ 
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Table 11 B. Descriptive Summary Statistics for Constituents in Compliance Wells with Less than 50% Detects; Groundwater Data from 1979 to 2006 
Background Groundwater Quality Report for White Mesa Mill, Utah 

Type 
Extremes Excluded 
t ." 
Ext:emes Excluded 
All 
Extremes Excluded 
All 
All 
All 
All 
All 
All 
N 
Extremes Excluded 
All , _ 
Ex!remes Excluded 
All 
All 
1.' 
ExtrerMS Excluded 
All 
All 
r.• 
Exuemes Excluded 
..... 
E>trerT'e!l &.eluded 
All 
41-
Exuemes Excluded 
(<,' 

Exl·emes Exc'u~ed 
All 

Noles: 

N less Than 8 I 
Well Analvte Units Del N ~. oet Mean Gmean 

MW-30 ThaUum un/1. 0 4 0.00% 0.2500 02500 
:.:w-31 T }.l A'' l :..~'"- I) ~ o.• o:', 0 :'Y.YJ I)~ li?. 

MW-31 Thallum ll<lll 0 4 0 00~0 02500 0 2500 
MW-32 Thal~um ua/L 1 6 16.67% 0.4167 0.3536 
MW-15 Van3dium UQ/l 1 7 14.29% 7.8571 7.5500 
MW-17 Vanadium ua/l 0 7 0.00% 27.143 19.454 
MW-16 Vanadium ug/_L 0 7 0.00% 21.429 15.458 
MW-19 Vanadium ug/L 0 7 0.00% 21.429 15.458 
MW-23 Vanadium ug/l 2 6 33.33% 27.000 18.199 
MW-24 Vanadium ugiL 1 6 16.67% 26.333 15.201 
MW-25 Vanadium ug/L 0 4 0.00% 6.1250 6.0593 
I 'W-:'·3 V:O,Jo3't..:'1~ t "11. j r. 1C.C7' I 1'),1, .7 f.720<. 
MW-26 Vanadium ll!liL 0 5 000% 6.5000 6.4147 
MW-27 Vanadium UQ/l 0 5 0.00% 6.5000 6.4147 
•::v-7.<: Vf·'13Cll.11 p'l. n G aoo• .• 1tl r.:.:J 11.610 
MW-28 VanedcJm un'L 0 4 000% 61250 80593 
MW-30 Vanadium uQ/1. 0 5 0.00% 8.5000 6.4147 
MW-31 Vanadium uall 0 5 0.00% 6.5000 8.4147 
t1·::-:'2 Vm•:.t. .;.."Tl \.~'!_ \ c ;G t;7'-. 1t'V;7 9 7:!06 
MW-32 Vanadium ug/L 0 5 0.00% 8.5000 SA147 
MW-3A Vanadium ug/L 1 5 20.00% 22.700 15.395 
MW-17 Zinc ug/L 1 7 14.29% 7.1429 6.4565 
:f·.'·lt~ Lw-. l 1'~ (J 7 0 OJ'~ c 42Ju ;,,';4!17 

MW·18 Zinc U9'L 0 6 000% 5.0000 5.0000 
·w" .t~ z·.,: '··L 0 ? o.ro· •. : 42' ·; 58:;17 
MW-19 Zrnc IJ!I/1.. 0 6 0.00% 50000 50000 
MW-25 Zinc ug/l 0 4 0.00% 5.0000 5.0000 
... : ~ !·<. ; .!·~ , ... r, 6 16 ~71'', 583?~ '),")·~:J 

MW-26 Z111c IJ!I/1.. 0 5 000% 50000 5.0000 
fiV.-:'7 I '': t ··IL 1 ~ 20 ~~~·. 7 ar,.~n ~.52J7. 

MW-27 Zinc UQ/1. 0 4 000% 50000 soooo 
MW-31 Zinc Ug/L 0 5 0.00% 5.0000 5.0000 

Type = All valid records or records with exlremes excluded from the calculations 
WELL s Monllorlng welllocallon 
GROUP u Analy1k..11 group 

PARCOOE • Parameter code 
OET ~ Number of detections 
N = Number of samples 
%0et c Oelecllon 111la as a percentage 
Mean = AtiUlmetic mean 
Gmean = Geometric mean 
SO " Slandard deviation 

so Mean+2SD Q25 Median 
00000 02500 02500 0.2500 
0 1 1 ~& os; ·. 0.~5(.") O:'·';:n 
00000 02500 0.2500 0.2500 
0.3028 1.0222 0.2500 0.2500 
22493 12.356 5.0000 7.5000 
21.527 70.196 7.5000 15.000 
19.677 60.783 7.5000 10.000 
19.677 60.783 7.5000 10.000 
25.762 78.564 7.5000 14.500 
30.490 67.314 7.5000 7.5000 
1.2500 10.625 7.5000 7.5000 
t1.~'i2D 2·1!7.1 7.!j(){)0 ~ 7CC:J 
13693 11.239 7.5000 7 5000 
1.3693 11.239 7.5000 7.5000 
1f. 76~ s: 01i' ; 50VO ? .~J(I(l 

12500 10625 7.5000 7.5000 
1.3693 11.239 7.5000 7.5000 
1.3693 11.239 7.5000 7.5000 
,. c~~J 7C 1ll i 5';00 ~ i!"O~ 
13693 11 239 75000 7.5000 
21.055 64.61 1 7.5000 7.5000 
3.9340 15.011 5.0000 5.0000 
a.n;o 1J.P.:II 5.~1);J(J s.o ••• o 
0.0000 50000 50000 50000 
:177!'!i 13 (•;:.t! 5 C'~,;Q ro..~ 

0.0000 5.0000 50000 5.0000 
0.0000 5.0000 5.0000 5.0000 
L0:12 9~ ,,~ ~~mo ., l :)(l(J 

0.0000 5.0000 5.0000 5.0000 
r,.~f>l(\ 20322 ;,(J.')!r0 S.( )Q(c 
00000 5.0000 50000 50000 
0.0000 5.00QO __ 5.QQOO 5.0000 

Mean + 2SO • Ali~metlc mean plus two standard devlalions. (Note: For pH, the values rango rrom plus or minus two standard devlal1ons) 
025 = 251h percentile ollhe sample population 
Median • 501h peroonlilo ollhe sample populallon 
075 = 75Ul percentile ollhe sample popui;>llon 
MinConc = Minimum detected concentro11on 
Ma.xConc = Maxlrnum detected concentraUOn 
MlnRL = Minimum reporting limll 
MaxRL = Maximum reporting limit 
Orange • lntorquartlle range 

Q75 MlnConc MaxConc MlnRL MaxRL Ranae Skew 95UCL W-norm 
02500 02500 0 2500 0.4000 100 0000 0.0000 0.0000 NA NA 
o:::.~ 0.4!·~!) 0'.100 OA'jXI IOO.OOC1 025XI 2.73!i1 o.o·,~·? C.':3218 
0.2500 0.2500 0.2500 0.4000 100.0000 0.0000 0.0000 NA NA 
0.5000 0.2500 1.0000 0.4000 100.0000 0.7500 1.9517 0.2423 0.66579 
10.000 5.0000 10000 1.0000 500 0000 5.0000 -0.3530 1.6663 0.81809 
50.000 7.5000 50.000 1.0000 500.0000 42.500 0.3237 15.947 0.72850 
50.000 7.5000 50.000 1.0000 500.0000 42.500 1.1635 14.577 0.69096 
50.000 7.5000 50.000 1 .0000 500.0000 42.500 1.1635 14.577 0.69096 
50.000 7.5000 66.000 1.0000 500.0000 60.500 1.0649 20.629 0.60189 
50.000 7.5000 76.000 1.0000 500.0000 70.500 1.3172 24.397 0.70535 
6.7500 7.5000 10.000 1.0000 500.0000 2.5000 2.0000 1.2250 0.62976 
10 c:1 7.:JOO <:0.0!) 1.C"JO 5C!l 00~~ 12.sc:; 21157 .>.8323 0.68197 
10.000 7.5000 10.000 1.0000 500.0000 2.5000 0.6086 1.2002 066403 
10.000 7.5000 10.000 1.0000 500.0000 2.5000 0.6086 1.2002 0.66403 
IOO:J 7!,;');)0 ro ooo 1.oo:.o soo.oJOO 42 ::o1 2.2-.76 tc. -l~?. o ~.e131 
6.7500 75000 10.000 1.0000 500.0000 2.5000 20000 1.2250 062978 
10.000 7.5000 10.000 1.0000 500.0000 2.5000 0.6066 1.2002 0.68403 
10.000 7.5000 10.000 1.0000 500.0000 2.5000 0.6066 1.2002 0.66403 
iO.OilG I :;(.00 ;>0 Ol·J 1 00~() 5(!'J.00~) I? :,0~ 21157 ~ 3!''!3 fi&II<S7 
10.000 7.5000 10000 1 0000 500 0000 2 5000 0.6086 1.2002 0 68403 
41 .000 7.5000 50.000 1.0000 500.0000 42.500 0.71 15 16.455 0.74441 
10.000 5.0000 15.000 5.0000 100.0000 10.000 1.7596 2.9143 0.64619 
:.L:iJ) :;.or ~o 1;;V(;J ~·<IVYI 1r~ woo ~v ~lvJ 2.C ~~0 ? 79)9 (; t,;;:lt 
5.0000 s.ooro 50000 5.C.:>OO 100 0000 0.0000 0.0000 NA NA 
5.0~ '1 ;;oooo 15 000 50(,,)') 100 !)C;).~ HJ ('C) l.!>·~:: 2 1s;·1 (I '-S:?S'7 
5.0000 5.0000 5.0000 5 0003 100 0000 0 0000 0.0000 NA NA 
5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 NA NA 
50\.J,) 5.C.OO() 'Q()l)(l 5.C'100 IOO.C~~D =- I,JJ() ?.4d"5 1 ():~~3 rJdt" 3\.9 
5.0000 5.0000 50000 SOOj() 100 0000 0.0000 0.0000 NA NA 
r o= ):J .5/;Ur'() 1G.OC~ 5.0C?il 100 ou~o !t .. OCJ 2?361 SA'li':J c.c;;,218 
50000 5.0000 5.0000 5.oaoo 100.0000 0 0000 00000 NA NA 
5.0000 5.0000 5.0000 5.0000 100.0000 0.0000 0.0000 . NA NA 

Skew= Measure of skewness ollhe data dlslribulion: indicates dogroa of assymelf)l and di>eclion ollhe skewnus (values greale• !han 2 lndlcale slgniflcanl skew, wllh nogallve values Indicating loll skew, poslllve values lndlcaling righl skew) 
95UCL = One-sided 95 percont confidence llmll on lhe arilhmeUc maa n 
W-nonn 2 Shaplto-WIIk score lor nonnalily 
p-norm • p·value lrom Shaplro-WIIk lesl for no«nalily, where p < 0.05 1ndicales a non-normal dlstrlbuiJon 
W-log 2 ShaplfO·IVIIk score lor lognormahly 
p-log = p-value from Shaplro-WIIk tesllor lognotmalily, where p < 0.05 Indicates a non~ognormal distribution 
Oislribulion • Typo or distrlbullon, based on Shaplro-WIIk lest: Normal, Lognormal, and Nonpan~melric 

ug/L = Micrograms par litor 
mgll = Milllgr.~ms per Iller 
pCUL • Plcocuries per lil&f 
TOS • Total disoolved sollc:ls 
TSS = T olal suspended solids 
N/A = Not Appllc$1&, duo lo lack of detections 
NR =No! Run: dala sol contains extremes or was determined 10 be normally dlslribuled 

P-norm Wloa _plog_ Olatrlbutlon GWQS Mean Exceed GWQS? 
NA NA NA NA 2 t!o 

v.OC:>1:; NR NR f\CIIT'!." t :! r·:o 
NA NA NA NA 2 r:-:. 

0.00264 NR NR normal 2 t::. 
0.06155 0.80781 0.04890 Loa normal 60 l'o 
0.00753 NR NR normal 60 n~ 

0.00295 NR NR normal 60 (l,) 

0.00295 NR NR normal 60 ~=) 

0.06111 0.65842 0.16360 _Nonparamelric 60 r~~ 

0.00703 NR NR normal 60 1:.> 
0.00124 NR NR normal 60 N:> 
0.~397 ~;·~ ~;'{ ,,err.:-. ~J No 
0.00647 NR NR normal 60 N,) 

0.00647 NR NR normal 60 l~o 

O.OCQIIl NR NR no·tr·1l <-J l!o-
000124 NR NR normal 60 I'~ 

0.00647 NR NR normal 60 llo 
0.00647 NR NR normal 60 llo 
!l.t.."l~,7 N'~ tlR r:l:m~: ('() N:> 
0.00647 NR NR normal 60 r·::~ 

0.02640 NR NR normal 60 1:> 
0.00093 NR NR normal 5000 ~'o 
\I.C~:l~ N~ ::~ r,,m,~·· ~J:~ Nc 

N.A NA NA NA 5000 N:-
(J.a~·m "" :·:R r ...... .. n.t:' s:n :~',} 

NA NA NA NA 5000 i:'> 
NA NA NA NA 5000 llo 

a.oc:m I ·~ 1:tl r.~. , ... , 5'.~~? 110 

NA NA N.A NA 5000 :lo 
t1C::)l.,~ 1 r~ :.R ,..,,_, •: ~f.VJ I·'~ 

NA NA NA NA 5000 NC 
NA NA NA NA 5000 Nil 



Table 12. Extremes Flagged and Excluded from Trend Analysis, Background Groundwater Quality Report for White Mesa Mill, Utah 

"'Baoct...,tar.I)U~Id Groundwater Quality Report for White Mesa Mill, Utah 

Well 
MW-1 
1MW-1 

~ 
Mw-· 
MY\!,· 
MW-· 
MW-' 
MW-15 
MW-1: 
MW-2 
IMW-2 
IMW-26 
~3 
IMW-3 
IMW-32 
IMW-5 
IMW-5 
~1 
MW-11 
Mw,· 
MW-· 
MW-· 
MW-· 
MW-· 
MW-· 
MW-1 
MW-2 
MW-3 
MW-5 
MW-2 
MW-3 

V-32 
V-5 
V-1 
V-1 
11-1 

IW-· 
MW-1' 
MW-1· 
MVI/-11 
MW-12 
MW-12 
MW-14 
MW-15 
MW-2 
MW-2 
MW-3 

lM_"Yo5 
IMW-11 
IMW-14 
IMW-26 
IMW-11 

W-11 
W-12 
W-14 
W-15 
W-17 

IMW-18 
IMW-19 
IMW-26 
IMW-32 
IMW-12 
IMW-14 
IMW-17 
jMW-1 
IMW-26 
IMW-32 
IMW-5 

i/V-14 
i/V-14 
W-1 
W-19 
W-32 
W-1 
W-15 
W-26 

MW-32 
MW-32 
MW-32 

'1-5_ 
'1-1 
"'-1 
'1-1: 
'1-1! 

IW-1! 
IW-5 

·MW-1 
1MW-1 
IMW-12 
IMW-15 
IMW-32 
IMW-5 
IMW-3 
IMW-32 
IMW-11 
IMW-11 

lM'JY-11 
IMW-11 
IMW-11 
iMW-11 
IMW-11 
IMW-11 
IMW-11 
IMW-1 
IMW-11 
IMW-11 
MW-11 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 

IM'IV .. R 
IMW-12 
IMW-12 
IMW-12 
IMW-12 
IMW-1: 
IMW-1: 

MW-1• 
MW-' 
MW-1• 
~W-14 

~W-14 

~W-14 

~W-14 
~W-14 

MW-14 
MW-14 

Sample Date Ana lYle 
1/: 
8/23/1! I 

3/9/1! i 
8/24/1! i 

3/9/' 
8/24/' i 

3/9/' I 

11/1/2aa11Arsenic 
3/24/H 

31' 
8/2 
3/' 989IArsen 

at: 
989 lArsen 

I 
3/24/1993 Bervtlium 

9/ lervllium 
9/ lervtlium 
9/ leryllium 
9/1 a12aa2 Beryllium 

12/28/1981 Cadmium 
8/18/1981 Cadmium 
3/3at2aa5 Cadmium 
8/1/1994 Cadmium 

Chloride 
_12/15/1985 Chloride 

9/4/1! 

_12/15/1! 
6/26/1! 
6/1' 

2118 
5/' 

a/31! I 
1/311 I 

12/15/1! I 
6/26/1! I 
11/' 12aa1 Chloride 

12/28/1961 Chloride 

3/3at; I 
I 

3/3Q@Ja5 ~obal! 

1111/: 

2a1 ;oooer 

Copper 

9/11 

9/1a/2aO IFIUOI 
3/3a/2aO I FIUOI 
9/22/20a51 Fluoride 
4/21/19611Fiuoride 
6/21/20051 Fluoride 

12/10/1962 Gross Aloha 
3/3at2aa5jlron 
6/20/2a06IIron 
6/22/2a0511ron 

3/: 0/2a05IIron 
6/:!3/2006jlron 

1 · 01200 !Iron 

3/3a/1962 cead 
9/11 
3/30/2aas Lead 
3/3at2aa5 Lead 

3/3a/1962 Lead 
4/14/1961 

5/4/1! 
3/4/1991 

i 
1211• i 
9/24/19911Nickel 
3/1 i 

9/22/: 
12/1: 
3/21/2• 

12/15/1969 Nickel 

3/17/19921Nickel 

3/2 
3/26/1994 1 Nickel 
9/1· 
9/11 

_11/21/2aa21Nickel 
6/22/2aa51 Nickel 

12/13/2aa51 Nickel 
3/27/20061 Nickel 
11/1/196! 

9/24/199' 
3/17/199: 

9/3/199: 
3/24/1993 Nickel 
3/28/1994 Nickel 

Group 
!METAL 
I METAL 
!METAL 
!METAL 
!METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 

!METAL 
!METAL 

I METAL 
!METAL 
[METAL 
!METAL 
!METAL 

I METAL 
!METAL 
!METAL 
!METAL 
!METAL 
!ANION 
ANION 
ANION 
ANION 
ANION 
ANION 
ANION 

ANION 
ANION 
ANION 
t.I'@N 
ANION 
ANION 
ANION 
!ANION 
!META 
;META 
!META 
!META 
.META 
!METAL 
!METAL 
!METAL 
!METAL 

!ANION 
;ANION 
!ANION 
[ANION 
!ANION 
!ANION 
[ANION 
IRADIC 
!METAL 
!METAL 
!METAL 

rAL 
TAL 
rAL 
TAL 
TAL 

~TAL 
!METAL 
!METAL 
METAL 
METAL 
MErAL 
MErAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAl 
METAL 
•METAL 
!METAL 
'METAL 
!METAL 
[METAL 

MEr AI 
MEr AI 
MEr AI 
MEr AI 
MEr AI 
METAL 
METAL 
[METAL 
·METAL 
!METAL 
:METAL 
•METAL 
I METAL 
!METAL 
[METAL 
I METAL 
!METAL 
!METAL 
!METAL 
I METAL 
!METAL 
!METAL 
!METAL 
~ETAL 

1<1ETAL 
l<lETAL 

II!E:IJl.b 
1<1ETAL 

Result Qualifier 
69a 
a1· 

a. 
a.a11 

a1! 
a.a23 

a36 
a. 

aa9 
a19 
a32 

a2 
a.a4 

a19 
a.1· 

a. 
a. 
a. 
a. 
a.1 u 
a. 
a. 
a. 
a. 
a. 

01! 
23. 

30 
53 

135C 

7C 
29. 
15C 

26. 
34 
69 
25 
71 

12. 
25 
35 

14C 
62. 

20 
130 

10 
1a 
10 
•a5 
a2 
a2 
1a 

5' 
a. 
a. 
1.3! 

a. 
a. 

37 
3190 

127 
266 

83 
a.14 
1.65 

53ao 
a. 

a. as 

1. 
1. 

5E 
a1 
2a 

1.24 
a1 

a. 
20 
a1 
a1 
a1 

a.a1 u 
101 

a.aa1 
101 
a3 
2a 
2a 
2a1u 
2a 
2a 
02 
a1 

•a1 
•a1 
a2 

a.s u 
a. 
a5 

a. 
2a u 
20 
20 

l.a3 
l._a3 

24 
2C 

1,1' 
aa1 

1,1' 
a.11 
1.1' 

1,1' 
1.11 
01 
aa2 

a.5 
a1 

[1_~ 
•as 

02 
a2 

a5 
a12 
a12 
a12 

a.1 

1.1 

j3a 

j3a 

I3C 

a2 

a.5 
a5 

1.5 

l.a1 

a.aas 
l.a1 

1.5 

I2C 
a1 
a1 

la.a1 

120 
120 

01 

01 

1.01 

[a.a1 
•a1 
101 

a1 
[a. as 

a5 
a5 
a5 

a1 
a1 
oa1 
001 

1.01 
l.a5 

20 
2a 

Reri:~ng Units Year 

1.11 

1.1' 
a.11 
1.1' 
1.1' 
1,1' 
1.1' 

1.1' 
1.1' 
1.11_ 

1.1 

1.1 

3a 

a3 

l3a 

a5 

1.01 

l.a1 

j2G 
I2G 
120 

I2C 
12C 

IMG/L 1988 
IMC 
IMG 
IMG 
IMC 
IMG 
IMG/L 
IMG/L 
IMG/L 
IMG/L 
IMG/L 
ug/1 
IMG/L 
IMG/L 
ug/1 
IMG/L 
IMG/L 
IMG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/L 
MG/L 
ug/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
mg/L 
MG/L 
MG/L 
MG/l 
MG/l 
MG/L 
MG/L 
MG/l 
IMG/L 
IMG/L 
uo/L 
ug/L 
ug/L 
IMG/L 
IMG/L 
IMG/L 
ug/L 
IMG 
IMC 
IMG 
IMC 
ugf, 
oil 

IGI 

IG1 
jmg/1 
I moil 
IMG/L 
jmg/L 
IPCI/L 
ug/L 
uo/L 
ug/L 
IMG/L 
ug/L 
jmg/L 
IMG/L 
ug/L 
IMG/L 
IMG/L 
ug/L 
ug/L 
ug/L 
uoiL 
MGIL 
MGIL 
MGIL 
MGIL 
MGIL 
MG/L 
MG/L 
MGIL 
MG/L 
MG/L 
MGIL 
ugll 
MGIL 
IMG/L 
uoll 
IMGIL 
IMGIL 
IMGIL 
IMGIL 
IMGIL 
IMGil 
IMGIL 
;MGIL 
!uoll 
lugll 
jugll 
lug/L 
!ugll 
jMGIL 
•MGIL 
IMG/L 
IMG/L 
IMG/L 
IMGIL 
IMG/L 
IMG/L 
IMG/L 
IMG/L 
ugiL 
uo/L 

GIL 
GIL 

MGIL 
ugll 
ugll 

1989 
2aa1 
1_993. 
1988 
1989 
:aa 
98· 
98! 
:aa 
98· 

1989 
2aa2 
1993 
2aa2 
2aa2_ 
2aa2 
2aa2 

102 
102 

a_a2_ 
•a2 
la2 

2a02 
1981 
1981 
2005 
1994 
196a 
1965 _ 
1986 
1966 
1965 
1966 

12aa2 
1986 
1999 
1999 

12005 
1983 
1985 
1979 
196a 
1965 
1966 

I20a1 
1961 
1966 
2aa5 
2aa5 
2a05_ 
1964 
1985 
1965 
2a05 

a5 
02 

05 
2a05 
1981 
2aa5 
1962 
2005 
2aa6 
2aa5 
1999 
20a5 
20a6 
2oaa 
2006 
1962 
2aa2 
•2aas 
j2aa5 
l2aa6_ 
l2aa6 
1962 
1961 

l2a02 
196< 
1991 

1200a 
l2aa2 
1964 
1964 
1964 

l2aa1 
12aa5 
1964 

11969 
l2a05 
11969 
11969 
11991 
1992 

11992 
11993 
1993 
1994 

I20a5 
l2a05 
12aa5 
l2aa5 
l2aa6 
1969 
1991 
1992 
1992_ 
1993 
1994 
1995 
1996 
2aa1 
2aa2 
2aas 
2aa5 
2aa6 
1969 
1969 
1991 
1992 

•92 

194 
lOa 
la5 

l2aa5 

Quarter 

2 

1 

2 

11 

2_ 

14 

[3 

[3 

[2 

Lab 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Barrinoer 
Barringer 
Energy 
Barringer 
Barringer 
Barringer 
Energy 
Barringer 
Barringer 
Energy 
Barrinoer 
Barringer 
ENERG1 
!Barrinoer 

eN ERG' 
RGY 
RGY 
f!C 
RGY 
RC:Y 

eNERGY 
!ENERGY 

eN ERG' 
eNERGY 

CORE 
IWAMCC 
IEnerov 
!EPA 
jWAMCC 

DA 
IEDA 
!Barringer 
IEDA 
IEDA 
!Energy 
IEDA 
!Energy 
IEnerov 
!ENERGY 
[CORE 
IEDA 
IWAMCC 
IWAMCC 
IEDA 
IEDA 
!Energy 
CORE 
EDA 
Energy 
Energy 
Enerov 
ucc 
EDA 
EDA 
Energy 
Energy 
Energy 
Energy 
Energy 
EneroY 
Energy 
ENERGY 
ENERGY 
Energy 
EN ERG' 
Energy 
ENERGY 
WAMCC 
Energy 
CORE 
Energy 
ENERGY 
Energy 
EneroY 
Energy 
EN ERG' 
Energy 
ENERGY 
WAMCO 
ENERGY 
!Energy 
!Energy 
!ENERGY 
!ENERGY 
IWAMCC 
i/VAMCO 
ENERGY 
CORE 
Barringer 
Energy 

!ENERGY 
ucc 
ucc 
ucc 

!Energy 
!Energy 
ucc 
Barringer 
Energy 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 

nergy 
nergy 
NERGY 
NERGY 
NERGY 

Barrinoer 
Barringer 
Barringer 
Barrinoer 
Barringer 
Barringer 
EPA 
Energy 
Energy 
Energy 
Energy 
ENERGY 
ENERGY 
larrinoer 
!arringer 
larringer 
larrinoer 
larringer 
larrinner 
laninger 

!Energy 
!Energy 
!Energy 

Analytical Method 
l2a6.2 
l2a6.2 
12a6. 
l2a6. 
12a6. 

)6. 
)6. 
zaa. 
)6.2 
)6.2 
)6.2 
:aa.a 

l2a6.2 
l2a6.2 
IE2aa.8 
2a6.2 
2a6.2 
E2aa.7 
E2111.1 
e2a 

E2a 
E2a 
E2aa. 
E2a 
:za 

E20 
E20 .7 
'20 

·E20 
E213.2 

E20 1.8 
E211.2 
e3: i.3 

:E32 i.3 
IE32 i.3 
IE32 i.3 
IE325.3 
IE325.3 
IE325.3 
IE325.3 
IE325.3_ 
IE325.3 
IA4Saa-cl B 
IE325.3 
IE325.3 
IE325.3 
IE325.3 
IE325.3 
IE325.3 
IE325.3 
E325.3 
e325.3 

E2a 1.8 
E2aa.a 
E2aa.a 
E220 
E22a.1 
E22a.1 
e2a 1.6 

E2a 
e2a 

E2a 
E2a 1.7 
E2aa.6 
E2aa.6 
SM4500 
SM450 
SM45aa 
SM45aO 
MSaa-F 
A45aO-F 
E340.1 
A4500-F 
E9a l.a 
e20 

E20 
E2aO._ 
E236. 
E20 
e20 

E20 
E20 1.7 
E23'1.1 
E2a 
:20 1.6 
'2G 1.6 

IE2G 1.8 
IE2C 1.6 
IE239: 
IE24~ 
IE200. 
IE24 
IE24 
IE2a 
IE20 
IE24 
IE24 
IE24 
IE24 

'2C 1.6 
IE24 
IE24 
IE2a 1.6 
IE24 1.2 
IE249.2 
IE241.2 
E241.2 
E24 •.2 
E24 •.2 
E241.2 
E241.2 

1.6 
1.6 

!aa.6 
:aa.6 
aO.!j 

E249.2 
E249.2 
E24!!1_ 
E249.2 
E249.2 
E249.2 
E249.2 
E249.2 
E2aa.7 
E2aa.7 
E2aa.8 
E2aa.6 
E200.6 
E24 1.2 
E249.: 

19.2 
19.2 
19.2 
19 .. 
1~. 

IE200. 
IE200. 
IE2aO. 



Table 12. Extremes Flagged and Excluded from Trend Analysis, Background Groundwater Quality Report for White Mesa Mill, Utah 

Backgr~.ound Groundwater Quality Report for White Mesa Mill, Utah 

Well 
IMW-14 
IMW-14 
IMW-1· 
IMW-14 
IMW-1 
IMW-1 
IMW-1 
MW-15 
MW-15 

IW-
IW-
IW-
IW-
IW

iMW
IMW-15 
IMW-15 
IMW-15 
MW-15 
MW-1· 
MW-17 
MW-17 
.MW-1 
IMW-17 
IMW-17 

rot-· 
rot-· 
rot-· 
rot-· 
rot-: 

MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 

IW-! 
IW-! 
IW-· 
IW-· 
IW-· 

MW-12 
MW-14 
MW-14 

IMW-·18 
IMW-·19 
MW-: 
iMW-: 
IMW-5 
IMW-1 
IMW-1 
IMW-· 
IMW-11 
IMW-1 
IMW-1 
IMW-12 
MW-
MW-· 
MW-18 
MW
MW-: 

IMW-26 
IMW-3 
IMW-3 
IMW-3 
IMW-32 
[MW-5 
IMW-5 
IMW-5 
IMW-5 
IMW-1 
IMW-1 
IMW-1 
IMW-1 

IV-1 
IV-1 
rot-1 
N-1 
N-1 

MW-19 
MW-2 
,MW-3 

IMW-5 
IMW-1 
IMW-1 
IMW-1 
IMW-11 
IMW-11 
IMW 
MW-12 
MW-14 
MW-14 
MW-15 
MW-15 
MW-17 
MW-2 
MW-2 
MW-2 
MW-3 
MW-5 
MW-5 
MW-1 
MW-1 
MW-1 
MW-1 
MW-11 
MW-11 
,MW-1 
IMW-15 
IMW-15 
MW-15 
~w-r 
~W-2 

AW-2 
IV-: 
N-: 
N-: 
N-: 
N-: 

IMW-5 
IMW-5 
IMW-15 
IMW-2 
IMW-1 
IMW-1 
IMW-1 
IMW-11 
IMW-11 
IMW-11 
IMW-11 
IMW-11 
IMW-11 
IMW-11 

Sample Date Analyte 
I 
I 

11/20/1989 ~ickel 

12/15/1989 ~ickel 

9/24/19911Nickel 
3/17/19921Nickel 

11/6/'1991 Nickel 
3/24/'1993 Nickel 

9/1, 1993 Nickel 
3/28/' 1994 Nickel 
1/30 Nic 

3/30/1982 Nickel 
111 1989 Nickel 

12115/1989 Nickel 
9/24/1991 Nickel 
3/17/1992 Nickel 

9/3/1992 Nickel 
3/24/1993 Nickel 

9/1/1993 Nickel 
3/28/1994 Nickel 

5/1/1999 Nickel 

6/: 

N 
N 
N 
N 

9/" N 
6/20/2006 N03N02_N 

02 
02 

6 m 02 
6 m 02 
9/" Jt:wo; 03N02_ 
2116/1990 Selenium 

8/7/1990 Selenium 
11/30/2000 Selenium 
111 

28/ 

I 
I 

11/20/1987 I Selenium 
8/24/1 
11/311 

11/20/19871Selenium 

6/5/1 
5/1/1999ISilver 

lver 

lver 
lver 
lver 

11/~n 

5/1, I 
10/31 1197! .Sulfate 
1211! I 

I 
2/11 I 

12/11 

1211• 
12115/19891 Sulfate 

5/8/1990 I Sulfate 
!Sulfate 

5/8/1990ISulfate 
3/28/19941 Sulfate 
0/31/1979 Sulfate 
1/3111980 Sulfate 
5/30/1980 Sulfate 

10/31/1979 Sulfate 
12/15/1985 Sulfate 
6/26/1986 Sulfate 

10/31/1979 OS 
1/31/1980 OS 

12/15/1985 OS 
1211/1993 OS 

12/1! '1~"~ u~ 
11/1! 

~1«411~~1 1 u~ 

IU~ 

10/31/197! OS 
1131 198C OS 
5/30/198C OS 
6/30/198C OS 

10/3' 1979 us 
1/31/198C OS 
7/3t198C ·os 

12115/1985 us 

1 

6/26/198E DS 
1111/2001[Thallium 
1 1/2001 Thallium 
1/22/196 · Uranium 
8/23/1 

116/1 

12< 200 Uran iurr 

Group 

METAL 
METAL 
METAL 
METAL 

METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 

METAL 
METAL 
METAL 
Ml rAL 
Ml fAL 
Ml fAL 
METAL 
Ml fAL 
Ml rAL 

'AL 
'AL 
'AL 
'AL 
DN 

ANION 
ANION 
ANION 
ANION 
ANION 

METAL 
METAL 
METAL 
·METAL 
'METAL 
I META 
I META 

!METAL 
'METAL 
'METAL 
METAL 
!METAL 
:METAL 
I METAL 
I METAL 
!METAL 

I METAL 
!METAL 
I METAL 
!METAL 
METAL 
METAL 
METAL 

METAL 
ANION 
I ANION 
fANION 
I ANION 
INION 

!ANION 
fANION 
fANION 
!ANION 
I ANION 
I ANION 
!ANION 
I ANION 
I ANION 
ANION 
ANION 
ANION 
ANION 

LIDS 
LIDS 
.IDS 
LIDS 
LIDS 

SOLIDS 
SOLIDS 
SOLIDS 
SOLIDS 
SOLIDS 
SOLIDS 
SOLIDS 
SOLIDS 
!SOLIDS 
I SOLIDS 
!SOLIDS 
!SOLIDS 
!SOLIDS 
!SOLIDS 
!SOLIDS 
!METAL 
I METAL 

Result Qualifier 
2C 
20 
20 
2C 

-6.62 
0.05 
0.02 
0.01 
0.01 

0. 

2C 
2C 
2( 

2C 

. 0~001 u 

0.001 
01 

0. 

il.b' 

02 
01 

0. u 
01 
01 

0.001 
0.001 
0. 01 

01 
0.001 

20 
20 

>.01IU 
0. 
1.12 
01 

1.01 
0.8 u 
0. 

692 
68! 

1.052 
0.02 

0.07 
0.02; 
0.021 
0.01 
o.o5; 
o.o· 
0.01 
0.045 

1.36 
0.091 

1.3~ 

O.Q18 
0.061 
0.026 
0.046 
0.001 
0. 102 
0.001 

10 
o.oc IU 
0. 101 
0.001 
0. 102 
0. 102 
0. 02 
0. 02 
0.002[U 

0.001 u 
220 

1080 
10 

2250 
79 

1507 
7820 
1160 
1160 
1250 
1260 
1400 
240 
630 

107! 
930 

7820 
1890 
62i 
871 

400 
1692 

'5160 
2850 
2528 

-38 

4530 
3120 
2460 
855 

1080 
1950 
13( 
2102 
245( 
4024 
66( 
321 

o.11u 

1 
72 

3.36E-oQ8 
4.67 
2. 

T:l 
3.1 

3.4 

.01 

.01 
101 
101 

o:os 
20 

1.05 

1.001 
1.01 

1.01 
1:05 

20 

20 
1.02 
1.01 

1.01 
1.01 
1.001 
1.001 
1.001 
1.01 
i~001 
1.05 

2o 

01 

120 
I2C 

120 
120 
20 

'20 
20 

20 

.8 

01 •.1 

1.00' 

1.001 
10.002 
1.001 

J:001 
11C 

I.OC 
1.001 
1.001 

102 
1.002 
1:002 

02 
ID.002 
lo.oo1 

).1 

.oooooo: 

2E-1 
E-1 
E-1C 

i:Oo[ Jo03 
E-10 

O:Jo03 

o:s 
1.1 
1.8 

1.8 
1.8 

Units lvear 
ua/L 12005 
ua/L !2005 
uatt: 1:1666 
ua/L 12006 

IMGJ[ 11989 
IMG/L 11989 

l91 

l9l 

Me: 11993 
MG 11994 
MG7l 1999 
IMG7l 12ooo 
ua/L 12005 
ua/L 12005 
Ul.i7l.. 12006 
ua/L 12006 
MG/L 1991 
MG!L 1993 
MG/L 1993 

MG/L 1999 
MG/L 12000 
rVfG/L 12o03 
ua/L 12005 
Ua7[ 12005 
ua/L 12006 
Ua7[ 005 
MG/L 1982 
MG/L 1989 
MGIL 1989 
MG/L 1991 
MG/L 1992 

MG/L 1993 
MG/L 1993 
MG/L 1994 
MG/L 1999 
MG/L 2003 
ilait: oo5 
ua/L 2005 
Me: i02 
ma1 06 
MG7[ 150 
>MG/L 02 
IMG/L 02 
f;;;ayl 2666 
lma/L 2006 
lma/L 2006 

:mail 106 
lma/L 106 

MG/L 199 
MG/L 199 
MG/L !00 
MG/L 198 
MG/L 198 
IMG/L 1988 
IMG/L 1989 

12()6 
3/L 12C 
3tl !!4 
3/L 12C 
3/L 68 

li.laiL lzoos 
MG7l 1987 
IMG/L 1988 
IMG/L 1988 
lua/L 12005 
IMG7l 1987 
IMG/L 11988 
IMG/L 11988 
IMG/L [1996 
IMG/L 11999 
IMG/L I200C 
IMG7[ 1999 
lua/L 12005 

IMG/L 1999 
IMG/L 1999 
IMG/L I200C 
IMG/L I200C 
IMG/L !2000 
IMG/L 12000 
ll.mn: 12ooa 
IMG/L 11999 
MG7[ 1979 
IMG/L 1985 
IMG/L 1988 
IMGtL 1984 
IMG/L 1985 
IMG/L 1992 
IMGii: 1985 
IMG/L 1989 
IMG/L 1990 
MGt[ 1989 
MG/L 1990 
MG/L 1994 
MGi[ 1979 
MG/L 1980 
MG/L 1980 

MG/L 1985 
MG/L 1986 
MGt[ 1979 
MG/L 1980 

MG/L 1993 
MG7[ 1985 
MG/L 1992 
MG/L 1993 
MG7[ i99f 
MG/L 1993 
MG/L 1994 
MG7[ 1994 
MG/L 1979 
MG/L 1980 

IMG/L 198C 
IMG/L 1979 
IMG/L 198C 
IMG/L 1980 

IMG/L 1986 
IMG7l 12601 
IMG/L 12001 
IMG/L 198' 
loCii1 1!'188 
I uCi/ml 1994 
I uCi/ml 199C 
luCVml 11992 
IUCVriif 1992 

Ciiml 1992 
lm07[ 1993 
uCi/ml 1996 

lm07[ 20C 

lauarter 

14 

1 

14 

1 

[3 

14 

[1 
[4 

12 

4 

3 

1 

11 

lab 
I ENERGY 
lEN ERG~ 
!ENERGY 
!ENERGY 
!Barringer 
fBaninger 
!Barringer 
!Barringer 
IBarrinaer 
!Barringer 
[Barringer 
!Barringer 
[Barringer 
:nergy. 

!Energy 
!Energy 
[ENERGY 
I ENERGY 
!ENERGY 
[Barring~ 
!Barringer 
!Barringer 
Barringer 
Energy 
Energy 
Energy 
Energy 
!ENERGY 
fENERGY 
Energy 
WAMCC 
Barrinaer 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Barringer 
Energy 
Energy 
Energy 
EN ERG)' 
ENERGY 
ENERGY 
Enerav 
ENERGY 
EN ERG)'_ 
ENERGY 
ENERGY 
ENERGY 
Energy 
EN ERG' 

[ENERGY 
:NERGY 

!Barringer 
(Barringer 

:nerav 
laninger 
l."~inaer 
laninger 
laninger 

I ENERGY 
(Energy 
IBarrinaer 
!Energy 
IBarrinaer 
!Energy 
IBarrinaer 
!Barringer 
!Barringer 
[Energy 
!Barringer 
!Barringer 
!Barringer 
IEnerav 
!Energy 
(Energy 
!Energy 
(Energy 

:nergv 
:nergy 
:nerav 
:nergy 
:nergy 

Energy 
Energy 
Enerav 
Energy 
WAMCC 
EDA 
Barringer 
ucc 
EDA 
Barringer 
EDA 
Barringer 
Barringer 
Barringer 
Barringer 
Barring~r 
WAMCC 
WAMCO 
WAMCO 
WAMCC 
EDA 

DA 
WAMCO 
WAMCC 

DA 
Barringer 
•EDA 
Barringer 
. Barringer 
IBarrinaer 
:Barringer 
!Barringer 
iBarrinaer 
IWAMCC 
IWAMCC 

IEDA 
IEDA 
IEnerav 
!Energy 
[WAMQO 

Analytical Method 
IE200.8 
IE200.8 
IE200.8 
E200.8 
E249.2 
E249.2 
E249.2 
E249.2 
E249.2 
IE249.2 
IE249.2 
IE249.2 
IE249.2 
IE2C 
:200. 

IE200.8 
IE2C 1.8 
IE2C 1.8 
IE200.8 

IE200.7 
IE200. 
IE200.8 
IE200.8 
IE2 1.8 
IE2 1.8 
fE249.2 
IE249.2 
IE249.2 
[E249.2 
IE249.2 
IE249.2 
IE249.2 

11':2.4~ 
IE249. 
IE200. 
E200 
E200 
E200.8 
E353.2 
E353~2 

E353.2 
E353.2 
E353.2 
E353.2 
E353.2 
E353.2 
E353.2 
E353.2 

IE353.2 
IE353.2 
:270.2 

[E270.2 
IE200. 
:270.2 

IE270.2 
::270.2 

270.2 
!00.8 
!00.7 
270.2 
!00. 

1.2 
1.8 
1.2 
1.2 

E2 1.2 
IE200.8 
IE270.2 
IE270.2 
IE27Q.2 

270.2 
72. 

200.7 
72. 

200.8 
IE272. 
IE272. 
IE272. 
IE200. 
E200.7 
E200 
:200 

E200.7 

E272. 

E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.3 
E375.: 

160 
:160. 
160. 
160. 

:160.1 
:160.1 
160 . 
160.1 
160. 
160. 

E160. 
!E160. 
E160. 
:160. 
:160. 

E1 

IE21 

,Energy Fu~l~ Nuclear IASTM >29C 

UME CO TM 02 07 
UME CC TM 02 07 
UME CO fM 
UME CC rM 02 
Energy Fuels Nuclear rM 02 07 
!ENERGY IEPA2C 1.8 



Table 12. Extremes Flagged and Excluded from Trend Analysis, Background Groundwater Quality Report for White Mesa Mill, Utah 

Background Groundwater Quality Report for White Mesa Mill, Utah 

Well 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-14 
MW-15 
MW-15 
MW-15 
MW-2 
MW-3 
MW-3 
MW-3 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-5 
MW-1 
MW-1 
MW-15 
MW-15 
MW-2 
MW-2 
MW-26 
MW-3 
MW-32 
MW-5 
MW-1 
MW-1 
MW-11 
MW-12 
MW-14 
MW-14 
MW-15 
MW-18 
MW-19 
MW-26 
MW-3 
MW-32 
MW-5 

Notes: 

Detection Reporting 
Sample Date Analyte Group Result Qualifier Limit Limit Units Year Quarter 

11/22/1988 Uranium 0.177 0.2 MG/L 1988 4 
12/8/1994 Uranium 9.33E.Q8 0.0000003 uCi/ml 1994 4 
12/8/1994 Uranium <2.0e-10 OUP 0.0000003 uCi/ml 1994 4 
6/27/1995 Uranium 3.05E.Q8 uCi/ml 1995 2 
9/19/1995 Uranium 2.78E-08 2E-10 uCi/ml 1995 3 
5/12/1999 Uranium 0.0009 0.0003 mall 1999 2 
12/9/1999 Uranium 0.0005 0.0003 mg/L 1999 4 
9/19/1995 Uranium 1.01E.07 2E-10 uCi/ml 1995 4 
6/27/1995 Uranium 6.42E.Q8 uCi/ml 1995 2 
9/19/1995 Uranium 7.8E-08 2E-10 uCi/ml 1995 3 
5/20/2002 Uranium 0.08526 0.0003 mg/L 2002 2 

9/1/1980 Uranium 67 MG/L 1980 3 
11/22/1988 Uranium 0.219 0.2 MG/L 1983 4 
12/16/1993 Uranium 8.8E-08 2E-10 uCi/ml 1993 4 
9/20/1995 Uranium 6.91E-08 2E-10 uCi/ml 1995 3 
6/17/1980 Uranium 8 MG/L 1980 2 
7/16/1980 Uranium 8 MG/L 1980 3 
8/19/1980 Uranium 10 MG/L 1980 3 
9/1/1980 Uranium 8 MG/L 1980 3 

10/1/1980 Uranium 8 MG/L 1980 4 
1/22/1981 Uranium 13 MG/L 1981 1 
6/18/1981 Uranium 12 1 ua/L 1981 2 
9/15/1992 Uranium 4.06E.Q9 2E-10 uCi/ml 1992 3 
3/15/1995 Uranium 3.25E-08 0.0003 uCi/ml 1995 2 
2/18/1999 Uranium 0.019 0.0003 mg/L 1999 1 
4/14/1981 Vanadium METAL 0.5 u 0.5 MG/L 1981 2 

12/28/1981 Vanadium METAL 1 u 0.5 MG/L 1981 4 
11/1/1989 Vanadium METAL 0.04 MG/L 1989 4 
9/10/2002 Vanadium METAL 0.1 u 0.1 0.1 MG/L 2002 3 
4/21/1981 Vanadium METAL 0.5 u 0.5 MG/L 1981 2 

12/28/1981 Vanadium METAL 0.5 u 0.5 MG/L 1981 4 
3/30/2005 Vanadium METAL 20 J 20 ua/L 2005 1 

12/28/1981 Vanadium METAL 0.5 u 0.5 MG/L 1981 4 
3/30/2005 Vanadium METAL 20 J 20 ug/L 2005 1 
4/21/1981 Vanadium METAL 0.5 u 0.5 MG/L 1981 2 
4/14/1981 Zinc METAL 0.25 0.02 MG/L 1981 2 
8/14/1981 Zinc METAL 0.45 MG/L 1981 3 
3/30/2005 Zinc METAL 12 10 ug/L 2005 1 
6/22/2005 Zinc METAL 12 10 ug/L 2005 2 

5/1/1999 Zinc METAL 13 MG/L 1999 2 
9/1/2002 Zinc METAL 23 u MG/L 2002 3 

11/30/2000 Zinc METAL 26 MG/L 2000 4 
11/30/2000 Zinc METAL 0.03 u 0.03 MG/L 2000 4 
11/30/2000 Zinc METAL 0.03 u 0.03 MG/L 2000 4 

3/30/2005 Zinc METAL 10 J 10 ug/L 2005 1 
8/18/1981 Zinc METAL 0.441 0.005 MG/L 1981 3 
3/30/2005 Zinc METAL 594 10 ug/L 2005 1 
8/18/1981 Zinc METAL 0.449 0.005 MG/L 1981 3 

CLASS= Class designation based on water quality; Class II waters have TDS less than 3,000 mg/L; Class 111 waters have TDS between 3,000 and 10,000 mg/L 
QTR = Quarter of the year 
LAB= Laboratory that performed the chemical analysis 
GROUP= Analytical group 
mg/L ::o Milligrams per liter 
pCifl ::o Picocuries per liter 

TDS =Total dissolved solids 
N03= Nitrate 
N02= Nitrate 
U-Aclivity = Uranium activity reported in picocuries per liter 
U-Conc = Uranium concenlration measured and reported and milligrams per liter 

Lab 
BARRINGER 
Energy Fuels Nuclear 
Enerav Fuels Nuclear 
Energy Fuels Nuclear 
Energy Fuels Nuclear 
ENERGY 
ENERGY 
Enerav Fuels Nuclear 
Energy Fuels Nuclear 
Enerav Fuels Nuclear 
ENERGY 
WAMCO 
BARRINGER 
UMETCO 
Energy Fuels Nuclear 
WAMCO 
WAMCO 
WAMCO 
WAMCO 
WAMCO 
WAMCO 
WAMCO 
UMETCO 
Energy Fuels Nuclear 
ENERGY 
WAMCO 
CORE 
Barringer 
ENERGY 
WAMCO 
CORE 
Enerav 
CORE 
Enerav 
WAMCO 
WAMCO 
WAMCO 
Energy 
Energy 
Enerav 
Energy 
Energy 
Enerav 
Energy 
Energy 
WAMCO 
Energy 
WAMCO 

Analytical Method 

ASTM 02907 
ASTM 02907 
ASTM 02907 
ASTM 02907 
EPA200.8 
EPA200.8 
ASTM 02907 
ASTM 02907 
ASTM 02907 
EPA200.8 

ASTM 02907 
ASTM 02907 

ASTM 02907 
ASTM 02907 
EPA200.8 
E286.1 
E286.1 
E286.1 
E286.1 
E286.1 
E286.1 
E200.8 
E286.1 
E200.8 
E286.1 
E289.1 
E289.2 
E200.8 
E200.8 
E289.1 
E200.7 
E200.7 
E200.7 
E200.7 
E200.8 
E289.1 
E200.8 
E289.1 



Table 13. Significant Trending Kendall Tau and Regression (r) 

Well 
MW-1 1 
MW-18 
MW-11 
MW-32 
MW-1 
MW-18 
MW-15 
MW-19 
MW-3 
MW-1 
MW-11 
MW-18 
MW-2 
MW-1 
MW-11 
MW-2 
MW-3 
MW-3 
MW-12 
MW-14 
MW-15 
MW-17 
MW-18 
MW-28 
MW-31 
MW-32 
MW-1 
MW-2 
MW- 11 
MW-14 
MW-15 
MW-18 
MW-19 
MW-1 
MW-11 
MW-18 
MW-19 
MW-2 
MW-3 
MW-5 
MW-12 
MW-19 
MW-2 
MW-24 
MW-5 
MW-26 
MW-32 
MW-2 
MW-3 
MW-5 
MW-11 
MW-1 
MW-11 
MW-12 
MW-14 
MW-15 
MW-18 
MW-2 
MW-30 
MW-5 
MW-11 
MW-2 
MW-11 
MW-14 
MW-15 
MW-2 
MW-3 
MW-12 
MW-23 
MW-3 
MW-26 
MW-3 
MW-12 
MW-14 
MW-15 
MW-19 
MW-5 
MW-12 
MW-17 
MW-19 
MW-30 
MW-5 
MW-11 
MW-12 
MW-14 
MW-15 
MW-2 
MW-26 
MW-3 
MW-32 
MW-5 
MW-1 
MW-5 
MW-5 
MW-1 
MW-1 
MW-2 
MW-23 
MW-3 
MW-5 
Notes: 

Ana!yte 
Chloride 
Chloride 
Manganese 
Manganese 
Mercury 
PH 
Selenium 
Selenium 
Selenium 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
TDS 
TDS 
TDS 
TDS 
Uranium Natural 
Uranium Natural 
Uranium Natural 
Uranium Na1ural 
Uranium Natural 
Uranium Natural 
Uranium Natural 
Uranium Natural 
Uranium Natural 
Arsenic 
Arsenic 
Beryllium 
Beryllium 
Beryllium 
Beryllium 
Beryllium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Chloride 
Chloride 
Chloride 
Chloride 
Chloride 
Ctvomiurn 
Ctvomiurn 
Copper 
Copper 
Copper 
Fluoride 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Gross Alpha 
Iron 
Iron 
Lead 
Lead 
Lead 
Lead 
Lead 
Manganese 
Manganese 
Manganese 
Molybdenum 
PH 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
Sulfate 
TDS 
TDS 
TDS 
TDS 
TDS 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Uranium Activity 
Uranium Activity 
Uranium Natural 
Uraniwn Natural 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

N= valid number of data poitns 
Z= Z distribution 
p-level= statistical significance 
r(x,y)= · 

N 
97 
15 
8 
13 
15 
14 
22 
10 
37 
68 
61 
15 
69 
65 
55 
65 
66 
59 
77 
80 
71 
47 
17 
5 
5 
5 

43 
34 
17 
19 
16 
9 
9 

21 
20 
10 
10 
18 
20 
24 
95 
17 
76 

5 
110 

6 
6 

12 
14 
15 

28 
26 
29 
27 
24 
12 
29 

6 
31 
11 
11 
20 
12 

11 
13 
10 
6 

17 
6 

71 
60 
39 
35 
17 
71 
55 

16 
s 

68 
12 
10 
13 
9 
6 
6 

10 
6 

11 
52 
76 

15 
11 
12 
6 

13 

Kendall Tau 
0.170521 
0 433755 

0 379517 
0.477807 
0429309 

0 .314141 
0 .252592 
0 .513726 
0 .401524 

O.Hi9717 
0 .531453 
0231370 
0 .352420 
0.349386 
0.254032 
0.445573 
0.326326 
0.309271 
0.394055 
0.600000 
1 000000 
1.000000 

..() 372449 
-0.242637 
-0.435151 
-0 376192 
..() 469608 
..() 588348 
-0.588348 
-0.324345 
-0.385478 
-0.529150 
-0.529150 
-0.368777 
-0.362464 
..() 462419 
-0335056 
-0.498172 
-0273526 
-0 .800000 
-0.166257 
-0.694427 
-0894427 
-0.455642 
-0610558 
-0.573605 

-0.395987 
-0.678092 
-0.412576 
-0.641291 
-0.520420 
-0.516734 
-0.314844 
·0.712697 
-0.344770 
-OA64016 
-0571662 
-0.320570 
-0.561769 

-0.'184345 
-0.491507 
-0 564307 
-0733333 
-0 556533 
-0.774597 
-0 256124 
-0.400457 
-0.251211 
-0.363941 
-0.435427 
-0 310443 
-0.354101 

-0443519 
-0.800000 
-0.347139 
-0 720964 
-0.646749 
-0633863 
-0.784465 
-0 745358 
-0 774597 
-0 529150 
-0.774597 
-0.610696 
-0.253269 
-0.300999 

-0404164 
-0 .582975 
-0.534367 
-0.733333 

-0.594028 

z 
2.474459 
2253860 

1.972o2r 
2.360333 
2.796397 

2 736339 
3.045648 
5850279 
2.127940 

1 998532 
5129264 
2 724543 
4.183455 
3.909297 
3.269248 
5.849812 
4.025102 
3.065888 
2.207573 
1.959592 
2.449490 
2.449490 
-3.51975 
-2.01789 
-2.43780 
-2.25058 
-2.64521 
-2.20822 
-2.20822 
-2.05679 
-2.37625 
-2.12979 
-2.12979 
-2.13717 
-2.23436 
-3.16573 
-4.80986 
-2.79086 
-3.49617 
·1 .95959 
-2.57457 
-2.52050 
-2.52050 
-2.01">305 
-3.0<1 167 
·2.98158 

-2.95721 
-4 .85751 
-3.14209 
-4.69250 
-3.56280 
-2.33863 
-2.39778 
-2.00839 
-2.72483 
-1 .98680 
-2.44771 
-1 .97613 
-2.54245 

-2 0738·1 
-2.33893 
-235179 
-2.06654 
-311781 
-2 .18282 
-3.18366 
-4 52073 
·2 25180 
-3 07527 
-2.43935 
-3 .82920 
-381736 

-2.39620 
-1.95959 
~1.18593 

-3.26293 
-2.61116 
-3.01636 
-2.94430 
-2.100<12 
-2.18282 
-2.12979 
-2.18282 
·2.61484 
-2.65009 
-3.84733 

-2.10010 
-2.49615 
-2.4 1843 
-2.06654 

-2.82680 

p-I eve I 
0.013.)44 
0024205 

O.O-WG07 
0017297 
0005168 

0.006213 
0002320 
0.000000 
0.033341 

0.045659 
0000000 
000643!) 
0000029 
0.000093 
0.001078 
0.000000 
0.000057 
0.002170 
0.027274 
0.050044 
0 .014306 
0.014306 
0 .000432 
0.043603 
0.014777 
0.024412 
0008164 
0.027229 
002722!) 
0.039707 
0.017490 
0033189 
0.033189 
0032584 
0025458 
0001547 
0000002 
0.005257 
0.000472 
0 0500-14 
0 .010036 
0 .011719 
0011719 
0039108 
0.002353 
0.002868 

0.003104 
0.000001 
0.001677 
0.000003 
0.000367 
0.019355 
0.0 16495 
0.044602 
0.006433 
0.046945 
0014377 
0.048140 
0.011008 

0.036094 
0.019339 
0.018683 
0036778 
0.001822 
O.OZ00-19 
0001453 
0.000006 
0.024335 
0.002 103 
0.014714 
0.000129 
0.000135 

0.016566 
0 050044 
0.000028 
0 .001103 
0.009023 
0.002558 
0.003237 
0.035692 
0.029049 
0.033189 
0.029049 
0.008927 
0.008047 
0.000119 

0.035720 
0 .012555 
0 .0 15588 
0.038778 

0.004702 

.-2: statistical measure of how well a regression line approximates real da1a points 
t= Studenrs t distribution 
p= Probability 

Kendall Tau Significant? 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 

Trend 
Increase 
Increase 

Increase 
Increase 
Increase 

Increase 
Increase 
Increase 
Increase 

Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Increase 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 

Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 

Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 

Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 

Decrease 
Decrease 
Decrease 
Decrease 

Decrease 

r(X,Y) 
0.2~6006 

0 .0!>3611 
0 733114 
0 G7!i600 

0 .56<1335 
0.639622 
0530016 
0.322175 
0 .565G45 
0.10~705 

0 352Ga1 

0521528 
0 .411308 
0 457936 
0.555003 
0 274826 
0.498277 
0.379304 
0.527631 
0935530 

0.953351 
0.889346 

-0.408704 

-0524393 

-0 489098 
-0.•147971 

-0 .544910 
-0651958 
-0 567935 
.0 36 1946 
-0 518735 
·0 4G0716 
-09252!16 

-0 817468 
-0814279 

-0.634015 
-0.&10052 
-0.714637 

-0.420874 
-0624256 
-0 678519 
-0.648320 
-0.398310 

·065GG02 
-0961233 

-0960587 

-0780792 

-0 593976 

-0 381255 

-0.349442 
-0359029 
-0 565145 

-0.902887 
-0.443018 
-06(;3958 

-0 628257 
-0.81•1 726 

-0.343756 
-0.507528 

-0.620361 

-0.833144 
-0 795944 
-0 740633 

.. 
0 061507 

0.798540 
0.5374!i6 
O.r156705 

0 318474 
0 .409372 
0.260917 
0.103700 
0.342960 
0.496609 
0 124304 

0 2719()1 
0.169174 
0.209707 
0.308026 
0.075529 
0.248280 
0.143672 
0 278394 
0.875216 

0.908679 
0.790936 
0 .167039 

0.274988 

0 239217 
0.200678 

0 .296927 
0425050 
0322550 
0.131005 
0.269086 
0.212259 
0 856177 

OGG8253 
0.663050 

0.401975 
0.409667 
0.5 10700 

0.177135 
0.389696 
0.460388 
0.420319 
0 .158651 

0.431126 
0.962816 

0 .922728 

0 G09G3G 

0.352607 

0.145355 

0.122109 
0.128902 
0.319389 

0.815204 
0.196265 
0.427661 

0.394707 
0 .663779 

0.118168 
0.257585 

0.384847 

0.694128 
0.633527 
0.548537 

2.495217 

~ 67G747 
3.!i75128 
33057G5 

3.057108 
2 .354761 
3.697717 
2 764775 
5.549717 
3.581163 
3.085050 

4 4498G8 
3.581642 
rC.121000 
5.037195 
2 475380 
5.075635 
3.405201 
4 .166645 
10.25708 

5.470201 
3368930 
-2.86740 

-2.30435 

-2.44423 
-2.12581 

-2.59947 
-3.64788 
-3.23647 
-3.74435 
-2.34995 
-4.'16537 
-4.22598 

-2.63656 
-2.80556 

-2.84008 
·3.00358 
·5.00502 

-2.41085 
-3.99539 
-4.33244 
-2.69274 
-2.33647 

-2.75292 
-ll.81306 

-!1.77397 

-4.84000 

-5.62297 

-2.36908 

-3.09798 
-2.80049 
-2.46991 

-3.63788 
-4.01455 
-2.73352 

-2 67825 
·3 71748 

-3.14901 
-3.11685 

-2.37287 

-3.01287 
-4.15776 
-365585 

p 
0 .014313 

0002775 
0 00-1356 
0005GB4 

OOOG221 
0 .04633G 
0.000741 
0 .007377 
0.000001 
0.003350 
0.002957 

0.000044 
O.OOOGGS 
0 .000111 
0.000005 
0.015567 
0.000003 
0.001106 
0.000138 
0.000000 

0.012010 
0.043445 
0.000508 

0.037043 

0.024442 
0 .047615 

0 .019362 
0.001840 
0 .003791 
0 000313 
0 .032881 
0000028 
0 024233 
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Table 14: 
Ammonia 
TDS 
Chloride 
Fluoride 
Sulfate 
pH 
lkanium 
Gross Alpha 
Manganese 
Iron 
Selenium 
Nitrate 
Zinc 
Arsenic 
Cadmium 
Chromium 
Mercury 
Molybdenum 
Vanadium 
Beryllium 
Copper 
Lead 
Nickel 
Silver 
Thallium 

Classification of inorganic constituents in groundwater by observed frequencyof detection. 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-15 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-12 MW-14 MW-1 5 MW-17 MW-18 MW-19 MW-2 MW-3 MW-5 
MW-1 MW-11 MW-12 MW-14 MW-17 MW-18 MW-2 MW-3 MW-5 
MW-1 MW-12 MW-18 MW-3 MW-5 
MW-15 MW-19 MW-2 MW-3 
MW-15 MW-19 MW-3 
MW-14 MW-2 MW-3 

Ubiquitous 

Less Common 

Rare, Generally 
Immobile in 
Groundw.ter 

Monitor Wells MW-23. MW-24, MW-25, MW-26, MW-27, MW-28, MW-30, MW-31, and MW-32 are not Included because data are only available from less than six sampling rounds. 



Table 15. Summary of the measured concentrations of several constituents, tailings impoundment solutions 
from Table 5 of the Statement of Basis for the White Mesa Mill (UDEQ, 2004) 

::;eptemoer, 1 9tsU-Marcn, 2UU::i 
19791UC 1980 NRC IUC/NRC Tailings Wastewater Samples<3

> 

State Bench-top Generic EIS Reported Concentrations Avg/ 
GWQS Estimate<1> Estimate<2

> Min. Max. Average Std. Dev. Sample GWQS 
Contaminant mg/L (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) . (mg/L) Count Ratio 
Nitrate (N) 10 24 24 24 1 2.4 
Chloride N/A 3,050 300 2,110 8,000 4,608.44 2,372.39 16 
Fluoride 4 1.4 5 0.02 4,440 1,694.70 1,449.21 13 423.7 
Sulfate N/A 82,200 30,000 29,800 190,000 64,913.90 48,361.60 17 
Arsenic 0.05 52 0.2 0.3 440 149 148.18 22 2,981 
Beryllium 0.004 0.347 1 0.50 0.13 15 125.6 
Chromium 0.1 6 1 13 6.20 3.38 17 61.7 
Iron 11 N/A 1,000 1080 3,400 2,211.9 887.56 16 201.1 
Lead 0.015 1 0.7 0.21 6.0 3.0 1.26 14 198.1 
Manganese 0.8 4,580 500 74 222 145.8 34.76 18 182.3 
Molybdenum 0.04 7 100 0.44 240 52.8 71.17 18 1,320.30 
Nickel 0.1 N/A N/A 7.2 370 82.6 115.40 17 826.1 
Selenium 0.05 0.56 20 0.18 2 1.4 0.67 18 27.0 
Urnaium 0.03 2.5 5.0 154 93.6 41.20 17 3,120.60 
Gross Alpha 15 250,000 14,000 189,000 120,493 50,345.10 15 8,932.9 
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Appendix E. Data excluded from statistical analyses 
Well Sample Date Analyte Det. Limit Result Units Reason 

MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-1 8/23/1988 Arsenic 0 14 ug/L Extreme Value 
MW-1 3/9/1989 Arsenic 0 150 ug/L Extreme Value 
MW-11 8/24/1988 Arsenic 0 18 ug/L Extreme Value 
MW-11 3/9/1989 Arsenic 0 15 ug/L Extreme Value 
MW-12 8/24/1988 Arsenic 0 23 ug/L Extreme Value 
MW-12 3/9/1989 Arsenic 0 36 ug/L Extreme Value 
MW-15 11/1/2001 Arsenic 100 50 ug/L Extreme Value 

,. MW-17 3/24/1993 Arsenic 0 9 ug/L Extreme Value 
MW-2 8/23/1988 .Arsenic 0 19 ug/L Extreme Value 
MW-2 3/9/1989 Arsenic 0 32 ug/L Extreme Value 

MW-26 3/30/2005 Arsenic 5 5 ug/L Extreme Value 
MW-3 8/24/1988 Arsenic 0 25 ug/L Extreme Value 
MW-3 3/10/1989 Arsenic 0 46 ug/L Extreme Value 
MW-32 3/30/2005 Arsenic 5 5 ug/L Extreme Value 
MW-5 8/24/1988 Arsenic 0 17 ug/L Extreme Value 
MW-5 3/9/1989 Arsenic 0 19 ug/L Extreme Value 
MW-1 2/27/1991 Beryllium 0 0 ug/L zero value with zero det. Limit 
MW-1 9/9/2002 Beryllium 110 55 ug/L Extreme Value 

MW-11 2/28/1991 Beryllium 0 0 ug/L zero value with zero det. Limi1 
MW-11 3/24/1993 Beryllium 1 500 ug/L Extreme Value 
MW-11 9/10/2002 Beryllium 110 55 u9/L Extreme Value 
MW-12 2/28/1991 Be!XIIium 0 0 u9/L zero value with zero det. Limit 
MW-12 9/10/2002 Beryllium 110 55 ug/L Extreme Value 
MW-14 3/4/1991 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-14 9/10/2002 Beryllium 110 55 u9/L Extreme Value 
MW-15 3/4/1991 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-15 9/10/2002 Beryllium 110 55 u9/L Extreme Value 
MW-17. 5/1/1999 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-17 9/1/2002 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-17 9/10/2002 Beryllium 0 55 ug/L Extreme Value 
MW-18 9/1/1993 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-18 5/1/1999 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-18 9/9/2002 Beryllium 0 55 u9/L Extreme Value 
MW-19 9/1/1993 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-19 5/1/1999 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-19 9/1/2002 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-19 9/10/2002 Beryllium 0 55 ug/L Extreme Value 
MW-2 2/27/1991 Beryllium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/1993 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-2 5/11/1999 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/2002 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-2 9/10/2002 Beryllium 0 55 u9/L Extreme Value 
MW-3 3/5/1991 Beryllium 0 0 u9/L zero value with zero det. Limit 
MW-3 9/12/2002 Beryllium 110 55 u9/L Extreme Value 
MW-5 2/28/1991 Beryllium 0 0 ug/L zero value with zero det. Limit 
MW-5 9/10/2002 Beryllium 110 55 u9/L Extreme Value 
MW-1. 6/13/1984 Cadmium 0 0 u9/L zero value with zero det. Limit 
MW-1 6/25/1985 Cadmium 0 0 .u9/L zero value with zero det. Limit 
MW-1 9/24/1991 Cadmium 0 0 u9/L zero value with zero det. Limit 

MW-11 6/12/1984 Cadmium 0 0 u9/L zero value with zero det. Limit 
MW-11 11/20/1989 Cadmium 0 0 u9/L zero value with zero det. Limit 
MW-11 1/24/1990 Cadmium 0 0 u9/L zero value with zero det. Limit 
MW-11 9/1/1993 Cadmium 0 0 u9/L zero value with zero det. Limit 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-12 6/12/1984 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/1/1989 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/20/1989 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-12 1/24/1990 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-12 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-14 11/20/1989 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-14 1/24/1990 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-14 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-14 5/1/1999 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-15 1/24/1990 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-17 5/1/1999 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/2002 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-18 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/2002 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-2 12/28/1981 Cadmium 10 50 ug/L Extreme Value 
MW-2 6/13/1984 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-2 6/25/1985 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/2002 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-3 8/18/1981 Cadmium 2 15 ug/L Extreme Value 
MW-3 4/21/1983 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-3 6/15/1984 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-3 6/25/1985 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-3 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 

MW-32 3/30/2005 Cadmium 0.5 23.8 ug/L Extreme Value 
MW-5 11/20/1989 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-5 1/24/1990 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-5 9/1/1993 Cadmium 0 0 ug/L zero value with zero det. Limit 
MW-5 8/1/1994 Cadmium 10 50 ug/L Extreme Value 
MW-1 10/31/1980 Chloride 30 mg/L Extreme Value 
MW-1 12/15/1985 Chloride 53 m9/L Extreme Value 
MW-1 9/4/1986 Chloride 2 mg/L Extreme Value 
MW-1 1/27/1988 Chloride 1350 mg/L Extreme Value 

MW-11 12/15/1985 Chloride 71 m9/L Extreme Value 
MW-11 6/26/1986 Chloride 70 m9/L Extreme Value 
MW-11 6/11/1997 Chloride 14.6 mg/L Extreme Value 
MW-12 6/26/1986 Chloride 150 mg/L Extreme Value 
MW-12 2/18/1999 Chloride 28.1. mg/L Extreme Value 
MW-14 5/1/1999 Chloride 34 mg/L Extreme Value 
MW-15 12/13/2005 Chloride 69 mg/L Extreme Value 
MW-2 5/4/1983 Chloride 25 mg/L Extreme Value 
MW-2 12/15/1985 Chloride 71 mg/L Extreme Value 
MW-3 10/31/1979 Chloride 12.6 mg/L Extreme Value 
MW-3 1/31/1980 Chloride 25 m9/L Extreme Value 
MW-3 12/15/1985 Chloride 35 mg/L Extreme Value 
MW-3 6/26/1986 Chloride 140 mg/L Extreme Value 
MW-3 11/1/2001 Chloride 82.5 m9/L Extreme Value 
MW-5 12/28/1981 Chloride 20 mg/L Extreme Value 
MW-5 6/26/1986 Chloride 130 mg/L Extreme Value 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-1 6/25/1985 Chromium 0 0 ug/L zero value with zero det. Limit 

MW-11 11/20/1989 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-11 1/24/1990 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-12 6/12/1984 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/1/1989 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/20/1989 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-12 1/24/1990 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-14 11/20/1989 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-14 1/24/1990 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-15 1/24/1990 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-15 5/1/1999 Chromium 0 0 u~L zero value with zero det. Limit 
MW-17 5/1/1999 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-17 9/1/2002 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-18 5/1/1999 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-19 5/1/1999 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-19 9/1/2002 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-2 6/13/1984 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-2 6/25/1985 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-2 5/11/1999 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/2002 Chromium 0 0 u~/L zero value with zero det. Limit 
MW-3 4/21/1983 Chromium 0 0 ug/L zero value with zero det. Limit 
MW-3 6/15/1984 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-3 6/25/1985 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-5 11/20/1989 Chromium 0 0 u9/L zero value with zero det. Limit 
MW-5 1/24/1990 Chromium 0 0 ug/L zero value with zero det. Limit 

MW-11 3/30/2005 Cobalt 10 10 u9/L Extreme Value 
MW-14 3/30/2005 Cobalt 10 10 u9/L Extreme Value 
MW-26 3/30/2005 Cobalt 10 10 u9/L Extreme Value 
MW-1 5/1/1999 Copper 0 0 u9/L zero value with zero det. Limit 

MW-11 6/12/1984 Copper 5 2.5 u9/L Extreme Value 
MW-11 6/25/1985 Coeper 20 10 u9/L Extreme Value 
MW-11 5/1/1999 Copper 0 0 u9/L zero value with zero det. Limit 
MW-11 3/30/2005 Coeper 10 17 u9/L Extreme Value 
MW-12 6/12/1984 Copper 0 0 u9/L zero value with zero det. Limit 
MW-12 6/25/1985 Copper 20 10 u9/L Extreme Value 
MW-12 5/1/1999 Coeper 0 0 u~/L zero value with zero det. Limit 
MW-14 5/1/1999 Coeper 0 0 u9/L zero value with zero det. Limit 
MW-14 3/30/2005 Coeper 10 10 u9/L Extreme Value 
MW-15 5/1/1999 Copper 0 0 u9/L zero value with zero det. Limit 
MW-15 11/1/2001 Coeper 50 25 u9/L Extreme Value 
MW-17 5/1/1999 Copper 0 0 u9/L zero value with zero det. Limit 
MW-17 11/30/2000 Coeeer 12 6 u9/L Extreme Value 
MW-17 9/1/2002 Copper 0 0 u9/L zero value with zero det. Limit 
MW-18 5/1/1999 Copeer 0 0 u9/L zero value with zero det. Limit 
MW-18 11/30/2000 Coeper 12 6 u9/L Extreme Value 
MW-19 5/1/1999 Copper 0 0 u9/L zero value with zero det. Limit 
MW-19 11/30/2000 Copper 12 6 u9/L Extreme Value 
MW-19 9/1/2002 Copper 0 0 u9/L zero value with zero det. Limit 
MW-2 6/13/1984 Coeper 0 0 . u9/L zero value with zero det. Limit 
MW-2 6/25/1985 Copper 0 0 u9/L zero value with zero det. Limit 
MW-2 5/11/1999 Copper 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/2002 Copper 0 0 u9/L zero value with zero det. Limit 

MW-26 3/30/2005 Copper 10 10 u9/L Extreme Value 
MW-3 4/21/1983 Copper 0 0 u9/L zero value with zero det. Limit 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-3 6/15/1984 Copper 0 0 ug/L zero value with zero det. Limit 
MW-3 6/25/1985 Copper 0 0 ug/L zero value with zero det. Limit 

MW-32 3/30/2005 Copper 10 51 ug/L Extreme Value 
MW-5 6/14/1984 Copper 0 0 ug/L zero value with zero det. Limit 
MW-5 5/1/1999 coeper 0 0 U!i!/L zero value with zero det. Limit 
MW-1 5/1/1999 Fluoride 0 m!i!/L Extreme Value 
MW-1 9/1/2002 Fluoride 0 mg/L Extreme Value 
MW-11 9/1/2002 Fluoride 0 m!i!/L Extreme Value 
MW-12 5/1/1999 Fluoride 0 mg/L Extreme Value 
MW-12 9/1/2002 Fluoride 0 mg/L Extreme Value 
MW-12 9/10/2002 Fluoride 0.1 0.1 mg/L Extreme Value 
MW-14 5/1/1999 Fluoride 0 mg/L Extreme Value 
MW-14 9/1/2002 Fluoride 0 m~L Extreme Value 
MW-14 9/10/2002 Fluoride 0.1 0.1 mg/L Extreme Value 
MW-15 5/1/1999 Fluoride 0 mg/L Extreme Value 
MW-17 5/1/1999 Fluoride 0 mg/L Extreme Value 
MW-17 11/30/2000 Fluoride 0.35 mg/L Extreme Value 
MW-17 9/1/2002 Fluoride 0 mg/L Extreme Value 
MW-17 9/10/2002 Fluoride 0 0.1 mg/L Extreme Value 
MW-18 5/1/1999 Fluoride 0 m!i!/L Extreme Value 
MW-2 5/11/1999 Fluoride 0 mg/L Extreme Value 
MW-2 9/1/2002 Fluoride 0 mg/L Extreme Value 
MW-26 3/30/2005 Fluoride 0.1 0.9 mg/L Extreme Value 
MW-3 5/1/1999 Fluoride 0 mg/L Extreme Value 
MW-3 9/1/2002 Fluoride 0 m!i!/L Extreme Value 

MW-32 9/22/2005 Fluoride 0.1 m!i!/L Extreme Value 
MW-5 4/21/1981 Fluoride 0.1 0.4 mg/L Extreme Value 
MW-5 6/21/2005 Fluoride 0.1 1.3 m!i!/L Extreme Value 

MW-7-2 12/28/1981 Fluoride 0 m!i!/L Extreme Value 
MW-1 12/10/1982 Gross Alpha 37 pCi/L Extreme Value 
MW-1 6/25/1985 Gross Aleha 0 pCi/L Extreme Value 

MW-11 5/24/1983 Gross Alpha 0 pCi/L Extreme Value 
MW-11 10/26/1983 Gross Aleha 0 pCi/L Extreme Value 
MW-11 12/4/1984 Gross Alpha -1 pCi/L Extreme Value 
MW-11 6/25/1985 Gross Aleha 0 pCi/L Extreme Value 
MW-11 1/24/1990 Gross Alpha 0 pCi/L Extreme Value 
MW-12 5/4/1983 Gross Alpha 0 eCi/L Extreme Value 
MW-2 5/4/1983 Gross Alpha 0 pCi/L Extreme Value 
MW-2 10/27/1983 Gross Aleha 0 pCi/L Extreme Value 
MW-3 2/27/1991 Gross Alpha 0 pCi/L Extreme Value 
MW-5 5/24/1983 Gross Alpha 0 eCi/L Extreme Value 
MW-5 6/25/1985 Gross Aleha 0 eCi/L Extreme Value 
MW-5 1/24/1990 Gross Alpha 0 pCi/L Extreme Value 

MW-11 5/1/1999 iron 0 0 ug/L zero value with zero det. Limit 
MW-11 3/30/2005 iron 30 3190 ug/L Extreme Value 
MW-11 6/20/2006 iron 30 127 ug/L Extreme Value 
MW-12 5/1/1999 iron 0 0 ug/L zero value with zero det. Limit 
MW-12 6/22/2005 iron 30 266 ug/L Extreme Value 
MW-14 5/1/1999 iron 1000 _ug/L Extreme Value 
MW-14 3/30/2005 iron 30 83 ug/L Extreme Value 
MW-17 5/1/1999 iron 0 0 ug/L zero value with zero det. Limit 
MW-17 6/23/2006 iron 30 140 ug/L Extreme Value 
MW-18 5/1/1999 iron 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 iron 0 0 ug/L zero value with zero det. Limit 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-19 11/30/2000 iron 20 1650 ug/L Extreme Value 
MW-2 5/11/1999 iron 0 0 ug/L zero value with zero det. Limit 
MW-32 6/21/2006 iron 30 5300 ug/L Extreme Value 
MW-5 5/1/1999 iron 0 0 ug/L zero value with zero det. Limit 
MW-1 3/30/1982 lead 500 250 ug/L Extreme Value 

MW-15 5/1/1999 lead 0 0 ug/L zero value with zero det. Limit 
MW-15 9/10/2002 lead 50 25 ug/L Extreme Value 
MW-17 5/1/1999 lead 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/2002 lead 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 lead 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 lead 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/2002 lead 0 0 ug/L zero value with zero det. Limit 
MW-2 6/13/1984 lead 0 0 ug/L zero value with zero det. Limit 
MW-2 6/25/1985 lead 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 lead 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/2002 lead 0 0 ug/L zero value with zero det. Limit 

MW,26 3/30/2005 lead 1 1 ug/L Extreme Value 
MW-3 4/21/1983 lead 0 0 ug/L zero value with zero det. Limit 
MW-3 6/15/1984 lead 0 0 ug/L zero value with zero det. Limit 
MW-3 6/25/1985 lead 0 0 ug/L zero value with zero det. Limit 

MW-32 3/30/2005 lead 1 16 ug/L Extreme Value 
MW-32 1/25/2006 lead 1 1.8 ug/L Extreme Value 
MW-32 4/25/2006 lead 1 1.2 ug/L Extreme Value 
MW-5 3/30/1982 lead 500 250 ug/L Extreme Value 
MW-1 4/14/1981 manganese 0 56000 ug/L Extreme Value 
MW-1 4/22/1983 manganese 0 0 ug/L zero value with zero det. Limit 
MW-1 6/13/1984 manganese 0 0 ug/L zero value with zero det. Limit 
MW-1 6/25/1985 manganese 0 0 ug/L zero value with zero det. Limit 
MW-1 2/27/1991 manganese 0 0 ug/L zero value with zero det. Limit 
MW-1 5/1/1999 manganese 0 0 ug/L zero value with zero det. Limit 
MW-1 9/1/2002 manganese 0 0 ug/L zero value with zero det. Limit 

MW-11 6/12/1984 manganese 0 0 ug/L zero value with zero det. Limit 
MW-11 6/25/1985 manganese 0 0 ug/L zero value with zero det. Limit 
MW-11 2/28/1991 manganese 0 0 ug/L zero value with zero det. Limit 
MW-11 5/1/1999 manganese 0 0 ug/L zero value with zero det. Limit 
MW-11 9/1/2002 manganese 0 0 ug/L zero value with zero det. Limit 
MW-11 9/10/2002 man.ganese 10 10 ug/L Extreme Value 
MW-12 5/4/1983 manganese 0 20000 ug/L Extreme Value 
MW-12 5/1/1999 manganese 0 0 ug/L zero value with zero det. Limit 
MW-12 9/1/2002 manganese 0 0 ug/L zero value with zero det. Limit 
MW-15 3/4/1991 man9anese 0 1000 ug/L Extreme Value 
MW-18 5/1/1999 manganese 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 man9anese 0 0 ug/L zero value with zero det. Limit 
MW-19 11/30/2000 manganese 5 240 ug/L Extreme Value 
MW-19 9/1/2002 man9anese 0 0 u9/L zero value with zero det. Limit 
MW-2 6/13/1984 manganese 0 0 ug/L zero value with zero det. Limit 
MW-2 6/25/1985 manganese 0 0 ug/L zero value with zero det. Limit 
MW-2 2/27/1991 manganese 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 manganese 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/2002 man9anese 0 0 ug/L zero value with zero det. Limit 
MW-3 3/5/1991 manganese 0 0 ug/L zero value with zero det. Limit 
MW-5 5/24/1983 manganese 0 0 ug/L zero value with zero det. Limit 
MW-5 6/14/1984 man9anese 0 0 ug/L zero value with zero det. Limit 
MW-5 6/25/1985 manganese 0 0 ug/L zero value with zero det. Limit 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-5 2/28/1991 manganese 0 0 ug/L zero value with zero det. Limit 
MW-5 5/1/1999 manganese 0 0 ug/L zero value with zero det. Limit 
MW-5 9/1/2002 manganese 0 0 ug/L zero value with zero det. Limit 
MW-5 9/10/2002 manganese 10 10 ug/L Extreme Value 
MW-1 6/13/1984 mercury 100 50 ug/L Extreme Value 

MW-11 6/12/1984 mercury 100 50 ug/L Extreme Value 
MW-11 11/20/1989 mercury 0 0 ug/L zero value with zero det. Limit 
MW-11 1/24/1990 mercury 0 0 ug/L zero value with zero det. Limit 
MW-12 6/12/1984 mercury 100 50 ug/L Extreme Value 
MW-12 11/1/1989 mercury 0 0 ug/L zero value with zero det. Limit 
MW-12 11/20/1989 mercury 0 0 ug/L zero value with zero det. Limit 
MW-12 1/24/1990 mercury 0 0 ug/L zero value with zero det. Limit 
MW-12 5/1/1999 mercu!X 0 0 ug/L zero value with zero det. Limit 
MW-14 11/20/1989 mercury 0 0 ug/L zero value with zero det. Limit 
MW-14 1/24/1990 mercury 0 0 ug/L zero value with zero det. Limit 
MW-15 1/24/1990 mercury 0 0 ug/L zero value with zero det. Limit 
MW-15 5/1/1999 mercury 0 0 ug/L zero value with zero det. Limit 
MW-15 11/1/2001 mercury 100 50 ug/L Extreme Value 
MW-17 5/1/1999 mercury 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/2002 mercury 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 mercury 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 mercury 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/2002 mercury 0 0 ug/L zero value with zero det. Limit 
MW-2 6/13/1984 mercury 0 0 ug/L zero value with zero det. Limit 
MW-2 6/25/1985 mercury 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 mercury 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/2002 mercury 0 0 ug/L zero value with zero det. Limit 
MW-3 4/21/1983 mercury 0 0 ug/L zero value with zero det. Limit 
MW-3 6/15/1984 mercury 0 0 ug/L zero value with zero det. Limit 
MW-3 6/25/1985 mercury 0 0 ug/L zero value with zero det. Limit 

MW-32 3/30/2005 mercury 0.5 0.5 ug/L Extreme Value 
MW-5 6/14/1984 mercury 100 50 ug/L Extreme Value 
MW-5 11/20/1989 mercury 0 0 ug/L zero value with zero det. Limit 
MW-5 1/24/1990 mercury 0 0 ug/L zero value with zero det. Limit 
MW-5 5/1/1999 mercury 0 0 ug/L zero value with zero det. Limit 
MW-1 6/25/1985 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-1 9/24/1991 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-1 3/17/1992 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-1 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-11 6/25/1985 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-11 11/20/1989 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-11 1/24/1990 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-11 9/3/1992 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-11 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-12 6/25/1985 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-12 11/1/1989 mol:tbdenum 0 0 ug/L zero value with zero det. Limit 
MW-12 11/20/1989 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-12 1/24/1990 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-12 9/24/1991 molybdenum 0 0 . ug/L zero value with zero det. Limit 
MW-12 3/17/1992 molybdenum 0 0 ug/L zero value with zero det. Limit. 
MW-12 9/3/1992 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-14 11/20/1989 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-14 1/24/1990 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-14 9/24/1991 molybdenum 0 0 ug/L zero value with zero det. Limit 



Well Sam~leDate Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-14 3/17/1992 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-14 9/3/1992 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-14 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-15 1/24/1990 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-15 9/24/1991 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-15 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-17 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/2002 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-18 9/1/1993 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/1993 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/2002 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-2 6/13/1984 molybdenum 0 0 . ug/L zero value with zero det. Limit 
MW-2 6/25/1985 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-2 9/24/1991 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-2 3/17/1992 molybdenum 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/1993 molybdenum 0 0 u9/L zero value with zero det. Limit 
MW-2 5/11/1999 molybdenum 0 0 U!;I/L zero value with zero det. Limit 
MW-2 9/1/2002 molybdenum 0 0 u~/L zero value with zero det. Limit 
MW-3 4/21/1983 molybdenum 0 0 U!;I/L zero value with zero det. Limit 
MW-3 6/15/1984 molybdenum 0 0 U!;I/L zero value with zero det. Limit 
MW-3 6/25/1985 molybdenum 0 0 U!;I/L zero value with zero det. Limit 
MW-3 11/20/1989 molybdenum 300 0 u9/L Extreme Value 
MW-3 9/24/1991 molybdenum 0 0 u9/L zero value with zero det. Limit 

MW-32 3/30/2005 molybdenum 20 20 U!;!/L Extreme Value 
MW-5 6/25/1985 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-5 11/20/1989 molybdenum 0 0 U!;I/L zero value with zero det. Limit 
MW-5 1/24/1990 molybdenum 0 0 ug/L zero value with zero det. Limit 
MW-5 9/3/1992 molybdenum 0 0 u9/L zero value with zero det. Limit 
MW-1 2/27/1991 Nickel 0 0 U!;I/L zero value with zero det. Limit 
MW-1 9/1/1993 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-1 5/1/1999 Nickel 0 0 ug/L zero value with zero det. Limit 

MW-11 11/1/1989 Nickel 10 5 u9/L Extreme Value 
MW-11 11/20/1989 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-11 12/15/1989 Nickel 10 5 u~/L Extreme Value 
MW-11 1/24/1990 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-11 2/28/1991 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-11 9/24/1991 Nickel 10 5 ug/L Extreme Value 
MW-11 3/17/1992 Nickel 10 5 ug/L Extreme Value 
MW-11 9/3/1992 Nickel 1 0.5 ug/L Extreme Value 
MW-11 3/24/1993 Nickel 1 0.5 U!;I/L Extreme Value 
MW-11 9/1/1993 Nickel 1 0.5 ug/L Extreme Value 
MW-11 3/28/1994 Nickel 10 30 ug/L Extreme Value 
MW-11 5/1/1999 Nickel 0 0 U!;!/L zero value with zero det. Limit 
MW-11 3/30/2005 Nickel 20 20 u9/L Extreme Value 
MW-11 6/21/2005 Nickel 20 10 ug/L Extreme Value 
MW-11 9/22/2005 Nickel 20 10 ug/L Extreme Value 
MW-11 12/13/2005 Nickel 20 10 _ug/L Extreme Value 
MW-11 3/21/2006 Nickel 20 10 ug/L Extreme Value 
MW-11 6/20/2006 Nickel 20 10 u9/L Extreme Value 
MW-12 11/1/1989 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-12 11/20/1989 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-12 12/15/1989 Nickel 0 20 ug/L Extreme Value 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-12 1/24/1990 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-12 2/28/1991 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-12 9/24/1991 Nickel 10 5 Ufl/L Extreme Value 
MW-12 3/17/1992 Nickel 10 5 ug/L Extreme Value 
MW-12 9/3/1992 Nickel 1 0.5 Ufl/L Extreme Value 
MW-12 3/24/1993 Nickel 1 0.5 Ufl/L Extreme Value 
MW-12 9/1/1993 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-12 3/28/1994 Nickel 10 20 ug/L Extreme Value 
MW-12 9/14/1995 Nickel 50 250 Ufl/L Extreme Value 
MW-12 9/10/1996 Nickel 50 250 ug/L Extreme Value 
MW-12 5/1/1999 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-12 9/7/2001 Nickel 5 2.5 Ufl/L Extreme Value 
MW-12 11/21/2002 Nickel 50 250 Ufl/L Extreme Value 
MW-12 6/22/2005 Nickel 20 10 Ufl/L Extreme Value 
MW-12 12/13/2005 Nickel 20 10 Ufl/L Extreme Value 
MW-12 3/27/2006 Nickel 20 10 Ufl/L Extreme Value 
MW-14 11/1/1989 Nickel 0 30 Ufl/L Extreme Value 
MW-14 11/20/1989 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-14 12/15/1989 Nickel 0 30 Ufl/L Extreme Value 
MW-14 1/24/1990 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-14 3/4/1991 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-14 9/24/1991 Nickel 10 5 Ufl/L Extreme Value 
MW-14 3/17/1992 Nickel 10 5 Ufl/L Extreme Value 
MW-14 9/3/1992 Nickel 1 0.5 Ufl/L Extreme Value 
MW-14 3/24/1993 Nickel 1 0.5 Ufl/L Extreme Value 
MW-14 9/1/1993 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-14 3/28/1994 Nickel 10 5 Ufl/L Extreme Value 
MW-14 5/1/1999 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-14 6/7/2000 Nickel 50 250 Ufl/L Extreme Value 
MW-14 3/30/2005 Nickel 20 24 Ufl/L Extreme Value 
MW-14 6/22/2005 Nickel 20 10 Ufl/L Extreme Value 
MW-14 9/23/2005 Nickel 20 10 Ufl/L Extreme Value 
MW-14 12/13/2005 Nickel 20 10 Ufl/L Extreme Value 
MW-14 3/21/2006 Nickel 20 10 Ufl/L Extreme Value 
MW-14 . 6/20/2006 Nickel 20 10 Ufl/L Extreme Value 
MW-15 11/1/1989 Nickel 0 20 Ufl/L Extreme Value 
MW-15 11/20/1989 Nickel 0 50 Ufl/L Extreme Value 
MW-15 12/15/1989 Nickel 0 20 ug/L Extreme Value 
MW-15 1/24/1990 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-15 3/4/1991 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-15 9/24/1991 Nickel 10 5 Ufl/L Extreme Value 
MW-15 3/17/1992 Nickel 10 5 Ufl/L Extreme Value 
MW-15 9/3/1992 Nickel 1 0.5 Ufl/L Extreme Value 
MW-15 3/24/1993 Nickel 1 0.5 Ufl/L Extreme Value 
MW-15 9/1/1993 Nickel 1 0.5 Ufl/L Extreme Value 
MW-15 3/28/1994 Nickel 10 5 Ufl/L Extreme Value 
MW-15 5/1/1999 Nickel 0 0 Ufl/L zero value with zero det. Limit 
MW-15 9/30/1999 Nickel 50 250 Ufl/L Extreme Value 
MW-15 6/7/2000 Nickel 50 250 .Ufl/L Extreme Value 
MW-15 6/23/2005 Nickel 20 10 ug/L Extreme Value 
MW-15 12/13/2005 Nickel 20 10 ug/L Extreme Value 
MW-15 3/23/2006 Nickel 20 10 Ufl/L Extreme Value 
MW-15 6/21/2006 Nickel 20 10 Ufl/L Extreme Value 
MW-17 11/6/1991 Nickel 50 9000 Ufl/L Extreme Value 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-17 3/24/1993 Nickel 1 0.5 ug/L Extreme Value 
MW-17 9/1/1993 Nickel 1 0.5 ug/L Extreme Value 
MW-17 3/28/1994 Nickel 10 5 ug/L Extreme Value 
MW-17 5/1/1999 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-17 9/30/1999 Nickel 0 250 ug/L Extreme Value 
MW-17 11/30/2000 Nickel 10 5 ug/L Extreme Value 
MW-17 9/7/2001 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-17 90/2001 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/2002 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-17 9/10/2002 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-17 9/10/2002 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-17 9/24/2003 Nickel 50 12 ug/L Extreme Value 
MW-17 6/22/2005 Nickel 20 10 ug/L Extreme Value 
MW-17 12/13/2005 Nickel 20 10 ug/L Extreme Value 
MW-17 3/23/2006 Nickel 20 10 ug/L Extreme Value 
MW-18 9/1/1993 Nickel 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-19 9/1/1993 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-19 5/1/1999 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-19 9/1/2002 Nickel 0 0 u!i!/L zero value with zero det. Limit 
MW-2 2/27/1991 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-2 9/24/1991 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/1993 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-2 5/11/1999 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-2 9/1/2002 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-26 3/30/2005 Nickel 20 25 u9/L Extreme Value 
MW-3 3/5/1991 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-3 9/24/1991 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-3 3/17/1992 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-3 9/3/1992 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-3 9/1/1993 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-5 3/30/1982 Nickel 20 10 u9/L Extreme Value 
MW-5 11/1/1989 Nickel 10 5 u9/L Extreme Value 
MW-5 11/20/1989 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-5 . 12/15/1989 Nickel 10 5 u9/L Extreme Value 
MW-5 1/24/1990 Nickel 0 0 u!i!/L zero value with zero det. Limit 
MW-5 2/28/1991 Nickel 0 0 u9/L zero value with zero det. Limit 
MW-5 9/24/1991 Nickel 10 5 u9/L Extreme Value 
MW-5 3/17/1992 Nickel 10 5 u9/L Extreme Value 
MW-5 9/3/1992 Nickel 1 0.5 u9/L Extreme Value 
MW-5 3/24/1993 Nickel 1 0.5 u9/L Extreme Value 
MW-5 9/1/1993 Nickel 1 0.5 u9/L Extreme Value 
MW-5 3/28/1994 Nickel 10 5 u9/L Extreme Value 
MW-5 5/1/1999 Nickel 1 0.5 u9/L Extreme Value 
MW-5 3/20/2003 Nickel 50 2500 u9/L Extreme Value 
MW-5 6/21/2005 Nickel 20 10 u9/L Extreme Value 
MW-5 12/13/2005 Nickel 20 10 u9/L Extreme Value 

MW-11 9/10/2002 N03N02 N 0.1 0.005 m9/L Extreme Value 
MW-11 6/20/2006 N03N02 N 0.8 0.4 mg!L Extreme Value 
MW-12 11/30/2000 N03N02 N 0.12 mg/L Extreme Value 
MW-12 9/10/2002 N03N02 N 0.1 0.005 m9/L Extreme Value 
MW-14 9/10/2002 N03N02 N 0.1 0.005 m9/L Extreme Value 
MW-14 6/20/2006 N03N02 N 0.8 0.4 m9/L Extreme Value 
MW-17 6/23/2006 N03N02 N 0.1 0.1 m9/L Extreme Value 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-18 6/21/2006 N03N02 N 0.8 0.4 mg/L Extreme Value 
MW-19 5/1/1999 N03N02 N 0.5 mg/L Extreme Value 
MW-2 6/20/2006 N03N02 N 0.8 0.4 mg/L Extreme Value 

MW-32 6/21/2006 N03N02_N 0.8 0.4 mg/L Extreme Value 
MW-5 9/10/2002 N03N02 N 0.1 c mg/L Extreme Value 
MW-1 9/4/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-1 1/27/1988 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-1 6/21/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-1 9/1/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-1 2/16/1990 Selenium 0 692000 ug/L Extreme Value 
MW-1 8/7/1990 Selenium 0 685000 ug/L Extreme Value 
MW-1 11/30/2000 Selenium 1 52 ug/L Extreme Value 

MW-11 9/4/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-11 11/20/1987 Selenium 0 20 ug/L Extreme Value 
MW-11 8/24/1988 Selenium 0 72 ug/L Extreme Value 
MW-11 11/2/1988 Selenium 0 29 ug/L Extreme Value 
MW-11 6/22/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-11 11/15/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-11 5/1/1999 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-11 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-12 9/4/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-12 3/9/1989 Selenium 0 21 ug/L Extreme Value 
MW-12 6/22/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/18/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-12 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-12 6/23/2006 Selenium 1 18 ug/L Extreme Value 
MW-14 11/18/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-14 5/1/1999 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-14 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-15 11/18/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-15 9/3/1992 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-17 5/1/1999 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-17 11/30/2000 Selenium 1 55 ug/L Extreme Value 
MW-17 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-18 9/1/1993 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-18 3/28/1994 Selenium 2 11 ug/L Extreme Value 
MW-18 5/1/1999 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-18 11/30/2000 Selenium 1 11 ug/L Extreme Value 
MW-19 9/1/1993 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 6/13/1984 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 6/25/1985 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 3/27/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/4/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 11/20/1987 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 1/27/1988 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 8/23/1988 Selenium 0 45 ug/L Extreme Value 
MW-2 6/21/1989 Selenium 0 0 _ug/L zero value with zero det. Limit 
MW-2 8/24/1989 Selenium 0 0 u9/L zero value with zero det. Limit 
MW-2 3/17/1992 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/3/1992 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/1993 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 Selenium 0 0 ug/L zero value with zero det. Limit · 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-2 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 

MW-26 3/30/2005 Selenium 5 6 ug/L Extreme Value 
MW-3 4/21/1983 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 6/15/1984 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 6/25/1985 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 3/27/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 9/4/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 11/20/1987 Selenium 0 360 ug/L Extreme Value 
MW-3 1/27/1988 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 8/24/1988 Selenium 0 91 ug/L Extreme Value 
MW-3 11/3/1988 Selenium 0 370 ug/L Extreme Value 
MW-3 6/22/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 9/8/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 9/3/1992 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 5/1/1999 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-3 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 

MW-32 3/30/2005 Selenium 5 5 ug/L Extreme Value 
MW-5 9/4/1986 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-5 11/20/1987 Selenium 0 18 ug/L Extreme Value 
MW-5 8/24/1988 Selenium 0 61 ug/L Extreme Value 
MW-5 11/4/1988 Selenium 0 26 ug/L Extreme Value 
MW-5 6/22/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-5 8/25/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-5 11/15/1989 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-5 6/5/1996 Selenium 0 46 ug/L Extreme Value 
MW-5 9/1/2002 Selenium 0 0 ug/L zero value with zero det. Limit 
MW-1 5/1/1999 silver 1 0.5 ug/L Extreme Value 
MW-1 11/30/2000 silver 2 1 ug/L Extreme Value 

MW-11 5/1/1999 silver 1 0.5 ug/L Extreme Value 
MW-11 3/30/2005 silver 10 10 ug/L Extreme Value 
MW-12 5/1/1999 silver 1 0.5 ug/L Extreme Value 
MW-14 5/1/1999 silver 1 0.5 ug/L Extreme Value 
MW-15 5/1/1999 silver 1 0.5 ug/L Extreme Value 
MW-17 5/1/1999 silver 0 0 ug/L zero value with zero det. Limit 
MW-17 11/30/2000 silver 2 1 ug/L Extreme Value 
MW-17 9/1/2002 silver 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 silver 0 0 ug/L zero value with zero det. Limit 
MW-18 11/30/2000 silver 2 1 ug/L Extreme Value 
MW-19 5/1/1999 silver 0 0 ug/L zero value with zero det. Limit 
MW-19 11/30/2000 silver 2 1 ug/L Extreme Value 
MW-19 9/1/2002 silver 0 0 ug/L zero value with zero det. Limit 
MW-2 2/11/1981 silver 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 silver 0 0 ug/L zero value with zero det. Limit 
MW-2 11/30/2000 silver 2 1 ug/L Extreme Value 
MW-2 9/1/2002 silver 0 0 ug/L zero value with zero det. Limit 
MW-3 2/12/1981 silver 0 0 ug/L zero value with zero det. Limit 
MW-3 11/30/2000 silver 2 1 ug/L Extreme Value 
MW-5 2/11/1981 silver 0 0 ug/L zero value with zero det. Limit 
MW-5 5/1/1999 silver 1 0.5 _ug/L Extreme Value 
MW-1 10/31/1979 Sulfate 220 mg/L Extreme Value 
MW-1 12/15/1985 Sulfate 1080 mg/L Extreme Value 
MW-1 1/27/1988 Sulfate 10 mg/L Extreme Value 

MW-11 2/15/1984 Sulfate 2250 mg/L Extreme Value 
MW-11 12/15/1985 Sulfate 79 mg/L Extreme Value 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-11 11/19/1992 Sulfate 1507 mg/L Extreme Value 
MW-12 12/15/1985 Sulfate 7820 mg/L Extreme Value 
MW-14 12/15/1989 Sulfate 1160 mg/L Extreme Value 
MW-14 5/8/1990 Sulfate 1160 mg/L Extreme Value 
MW-15 12/15/1989 Sulfate 1250 mg/L Extreme Value 
MW-15 5/8/1990 Sulfate 1260 mg/L Extreme Value 
MW-17 3/28/1994 Sulfate 1400 mg/L Extreme Value 
MW-2 10/31/1979 Sulfate 240 mg/L Extreme Value 
MW-2 1/31/1980 Sulfate 630 mg/L Extreme Value 
MW-2 5/30/1980 Sulfate 1075 mg/L Extreme Value 
MW-3 10/31/1979 Sulfate 930 mg/L Extreme Value 
MW-3 10/31/1980 Sulfate 0 mg/L Extreme Value 
MW-5 12/15/1985 Sulfate 7820 mg/L Extreme Value 
MW-5 6/26/1986 Sulfate 1890 mg/L Extreme Value 
MW-1 10/31/1979 TDS 627 mg/L Extreme Value 
MW-1 1/31/1980 TDS 870 mg/L Extreme Value 
MW-1 12/15/1985 TDS 4000 mg/L Extreme Value 
MW-1 12/1/1993 TDS 1692 mg/L Extreme Value 
MW-11 12/15/1985 TDS 5100 mg/L Extreme Value 
MW-11 11/19/1992 TDS 2850 mg/L Extreme Value 
MW-11 12/1/1993 TDS 2528 mg/L Extreme Value 
MW-15 9/24/1991 TDS 38 mg/L Extreme Value 
MW-15 12/1/1993 TDS 4530 mg/L Extreme Value 
MW-15 3/28/1994 TDS 3120 mg/L Extreme Value 
MW-17 3/28/1994 TDS 2460 mg/L Extreme Value 
MW-2 10/31/1979 TDS 855 mg/L Extreme Value 
MW-2 1/31/1980 TDS 1080 mg/L Extreme Value 
MW-2 5/30/1980 TDS 1950 mg/L Extreme Value 
MW-2 6/30/1980 TDS 1300 mg/L Extreme Value 
MW-3 10/31/1979 TDS 2102 mg/L Extreme Value 
MW-3 1/31/1980 TDS 2450 mg/L Extreme Value 
MW-3 7/31/1980 TDS 4024 mg/L Extreme Value 
MW-5 12/15/1985 TDS 6600 mg/L Extreme Value 
MW-5 6/26/1986 TDS 3210 mg/L Extreme Value 
MW-11 11/20/1989 Thallium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/1/1989 Thallium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/20/1989 Thallium 0 0 ug/L zero value with zero det. Limit 
MW-14 11/20/1989 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-15 11/1/2001 Thallium 100 50 u9/L Extreme Value 
MW-17 5/1/1999 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-17 9/1/2002 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-18 5/1/1999 Thallium 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-19 9/1/2002 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-2 5/11/1999 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-2 11/1/2001 Thallium 100 50 u9/L Extreme Value 
MW-2 9/1/2002 Thallium 0 0 u9/L zero value with zero det. Limit 
MW-5 11/20/1989 Thallium 0 0 u9/L zero value with zero det. Limit 

MW-1 1/22/1981 Uranium 11.00 l,Jg/L Extreme value 
MW-1 2/20/1987 Uranium 0.2 0.15 ug/L Duplicate sample 
MW-1 8/23/1988 Uranium 107.46 ug/L Extreme value 
MW-1 9/24/1991 Uranium 2E-10 1.64 ug/L Duplicate sample 
MW-1 12/9/1992 Uranium 2E-10 0.30 u~L duplicate sample 
MW-1 3/24/1994 Uranium 0.0000003 .0.67 u~L duplicate sample 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-1 8/18/1994 Uranium 0.0000003 49.70 ug/L duplicate sample 
MW-1 8/18/1994 Uranium 2E-10 0.30 ug/L duplicate sample 
MW-1 8/18/1994 Uranium 49.93 ug/L Extreme value 
MW-1 9/16/1996 Uranium 0.0003 1.80 ug/L duplicate sample 
MW-11 2/20/1987 Uranium 0.2 1.34 ug/L duplicate sample 
MW-11 6/22/1989 Uranium 2E-10 0.90 ug/L duplicate sample 
MW-11 9/13/1989 Uranium 0.2 2.69 ug/L duplicate sample 
MW-11 8/16/1990 Uranium 0.3 0.80 ug/L duplicate sample 
MW-11 8/16/1990 Uranium 3.88 ug/L Extreme value 
MW-11 5/22/1991 Uranium 2E-10 0.46 ug/L duplicate sample 
MW-11 3/17/1992 Uranium 4.03 ug/L Extreme value 
MW-11 6/12/1992 Uranium 2E-10 0.15 ug/L duplicate sample 
MW-11 9/15/1992 Uranium 5.06 ug/L Extreme value 
MW-11 11/12/1992 Uranium 4.75 ug/L Extreme value 
MW-11 6/10/1993 Uranium 4.00 ug/L Extreme value 
MW-11 6/27/1995 Uranium 0.0003 0.80 ug/L duplicate sample 
MW-11 6/27/1995 Uranium 0.15 ug/L duplicate sample 
MW-11 6/6/1996 Uranium 0.0003 0.40 ug/L duplicate sample 
MW-11 6/6/1996 Uranium 51.49 ug/L Extreme value 
MW-11 3/19/1997 Uranium 0.0003 0.15 ug/L duplicate sample 
MW-11 11/27/2000 Uranium 47.40 ug/L Extreme value 
MW-11 3/23/2001 Uranium 0.0003 3.20 ug/L duplicate sample 
MW-11 11/6/2001 Uranium 0.0003 1.40 ug/L duplicate sample 
MW-11 3/14/2002 Uranium 0.0003 1.60 ug/L duplicate sample 
MW-11 5/20/2002 Uranium 0.0003 1.10 ug/L duplicate sample 
MW-11 11/21/2002 Uranium 0.0003 0.90 ug/L duplicate sample 
MW-11 3/20/2003 Uranium 0.3 1.10 ug/L duplicate sample 
MW-11 6/27/2003 Uranium 0.3 1.30 ug/L duplicate sample 
MW-11 9/24/2003 Uranium 0.3 1.00 ug/L duplicate sample 
MW-11 3/19/2004 Uranium 1 1.00 ug/L duplicate sample 
MW-11 5/27/2004 Uranium 1 0.50 ug/L duplicate sample 
MW-11 9/14/2004 Uranium 1 0.50 ug/L duplicate sample 
MW-11 11/9/2004 Uranium 1 0.50 ug/L duplicate sample 
MW-11 6/21/2005 Uranium 0.3 0.74 ug/L duplicate sample 
MW-11 9/22/2005 Uranium 0.3 0.67 ug/L duplicate sample 
MW-11 12/13/2005 Uranium 0.3 0.90 ug/L duplicate sample 
MW-12 11/22/1988 Uranium 177.00 ug/L Extreme value 
MW-12 11/15/1990 Uranium 0.3 14.33 ug/L duplicate sample 
MW-12 3/18/1992 Uranium 2E-10 12.72 ug/L duplicate sample 
MW-12 12/9/1992 Uranium 2E-10 21.79 ug/L duplicate sample 
MW-12 12/8/1994 Uranium 0.0003 19.00 ug/L duplicate sample 
MW-12 12/8/1994 Uranium 139.25 ug/L Extreme value 
MW-12 12/8/1994 Uranium 0.15 ug/L Extreme value 
MW-12 6/27/1995 Uranium 45.52 ug/L Extreme value 
MW-12 9/19/1995 Uranium 41.49 ug/L Extreme value 
MW-12 5/12/1999 Uranium 0.90 ug/L Extreme value 
MW-12 12/9/1999 Uranium 0.50 ug/L Extreme value 
MW-14 12/18/1989 Uranium 0.3 58.21 ug/L duplicate sample 
MW-14 1/25/1990 Uranium 0.3 53.73 ug/L duplicate sample 
MW-14 3/18/1992 Uranium 2E-10 50.90 ug/L duplicate sample 
MW-14 6/21/1994 Uranium 0.0000003 9.70 ug/L duplicate sample 
MW-14 3/16/1995 Uranium 0.0003 41.79 ug/L duplicate sample 
MW-14 9/19/1995 Uranium 150.75 ug/L Extreme value 
MW-15 10/31/1989 Uranium 0.3 52.24 ug/L duplicate sample 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-15 11/20/1989 Uranium 0.3 58.21 ug/L duplicate sample 
MW-15 9/15/1992 Uranium 2E-10 37.31 ug/L duplicate sample 
MW-15 3/16/1995 Uranium 0.0003 35.52 ug/L duplicate sample 
MW-15 6/27/1995 Uranium 95.82 ug/L Extreme value 
MW-15 9/19/1995 Uranium 116.42 ug/L Extreme value 
MW-15 9/12/1996 Uranium 0.0003 38.00 ug/L duplicate sample 
MW-15 3/20/1997 Uranium 0.0003 46.00 ug/L duplicate sample 
MW-15 5/20/2002 Uranium 85.26 ug/L Extreme value 
MW-17 3/31/1993 Uranium 2E-10 28.21 ug/L duplicate sample 
MW-17 3/24/1994 Uranium 0.0000003 13.43 ug/L duplicate sample 
MW-17 11/25/1996 Uranium 0.0003 21.00 ug/L duplicate sample 
MW-18 3/24/1993 Uranium 2E-10 18.21 ug/L duplicate sample 
MW-18 9/22/1993 Uranium 0.0000003 13.13 ug/L duplicate sample 
MW-19 9/23/1993 Uranium 0.0000003 12.12 ug/L duplicate sample 
MW-2 5/19/1980 Uranium 1 12.00 ug/L U308 
MW-2 6/17/1980 Uranium 1 10.00 ug/L U308 
MW-2 7/16/1980 Uranium 1 21.00 ug/L U308 
MW-2 8/19/1980 Uranium 1 10.00 ug/L U308 
MW-2 9/1/1980 Uranium 67.00 ug/L Extreme value 
MW-2 12/10/1980 Uranium 1 55.00 ug/L U308 
MW-2 1/22/1981 Uranium 1 7.00 ug/L U308 
MW-2 2/11/1981 Uranium 23.00 ug/L U308 
MW-2 3/1/1981 Uranium 1 9.00 ug/L U308 
MW-2 4/21/1981 Uranium 6.00 ug/L U308 
MW-2 9/1/1981 Uranium 1 2.00 ug/L U308 
MW-2 1/28/1982 Uranium 3.00 ug/L U308 
MW-2 1/28/1982 Uranium 3.00 ug/L U308 
MW-2 4/2/1982 Uranium 7.00 ug/L U308 
MW-2 8/3/1982 Uranium 4.00 ug/L U308 
MW-2 12/1 0/1982 Uranium 0.50 ug/L U308 
MW-2 10/27/1983 Uranium 9.00 ug/L U308 
MW-2 3/13/1989 Uranium 0.2 9.85 ug/L duplicate sample 
MW-2 5/1 0/1990 Uranium 0.3 10.90 ug/L duplicate sample 
MW-2 5/21/1991 Uranium 2E-10 7.01 ug/L duplicate sample 
MW-2 · 6/12/1992 Uranium 2E-10 3.88 ug/L duplicate sample 
MW-2 6/9/1993 Uranium 0.0000003 14.00 ug/L duplicate sample 
MW-2 9/14/1995 Uranium 2E-10 2.33 ug/L duplicate sample 
MW-2 9/14/1995 Uranium 0.0003 1.80 ug/L duplicate sample 
MW-26 6/23/2006 Uranium 0.3 24.60 ug/L duplicate entry 
MW-3 5/19/1980 Uranium 1 15.00 ug/L U308 
MW-3 6/17/1980 Uranium 1 23.00 ug/L U308 
MW-3 7/16/1980 Uranium 1 33.00 ug/L U308 
MW-3 8/19/1980 Uranium 1 13.00 ug/L U308 
MW-3 12/10/1980 Uranium 1 48.00 ug/L U308 
MW-3 1/22/1981 Uranium 1 20.00 ug/L U308 
MW-3 2/12/1981 Uranium 1 5.00 ug/L U308 
MW-3 3/1/1981 Uranium 1 0.50 ug/L U308 
MW-3 4/13/1981 Uranium 1 10.00 ug/L U308 
MW-3 9/1/1981 Uranium 1 1.00 l,Jg/L U308 
MW-3 1/27/1982 Uranium 4.00 ug/L U308 
MW-3 1/27/1982 Uranium 6.00 ug/L U308 
MW-3 4/13/1982 Uranium 35.00 ug/L U308 
MW-3 8/5/1982 Uranium 13.00 ug/L U308 
MW-3 12/13/1982 Uranium 37.00 ug/L U308 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-3 4/21/1983 Uranium 30.00 ug/L U308 
MW-3 1 0/26/1983 Uranium 42.00 ug/L U308 
MW-3 10/27/1983 Uranium 36.00 ug/L U308 
MW-3 11/22/1988 Uranium 219.00 ug/L Extreme value 
MW-3 12/5/1991 Uranium 2E-10 13.13 ug/L duplicate sample 
MW-3 12/16/1993 Uranium 131.34 ug/L Extreme value 
MW-3 8/18/1994 Uranium 2E-10 23.88 ug/L duplicate sample 
MW-3 6/28/1995 Uranium 38.36 ug/L duplicate sample 

~~- MW-3 6/28/1995 Uranium 0.0003 28.00 ug/L duplicate sample 
MW-3 9/20/1995 Uranium 103.13 ug/L Extreme value 
MW-5 5/19/1980 Uranium 1 2.00 ug/L U308 
MW-5 5/19/1980 Uranium ND ug/L No value 
MW-5 6/17/1980 Uranium 1 10.00 ug/L U308 
MW-5 6/17/1980 Uranium 8.00 ug/L Extreme value 
MW-5 7/16/1980 Uranium 1 16.00 ug/L U308 
MW-5 7/16/1980 Uranium 8.00 ug/L Extreme value 
MW-5 8/19/1980 Uranium 1 31.00 ug/L U308 
MW-5 8/19/1980 Uranium 10.00 ug/L Extreme value 
MW-5 911/1980 Uranium 8.00 ug/L Extreme value 
MW-5 1 0/1/1980 Uranium 8.00 ug/L Extreme value 
MW-5 12/9/1980 Uranium 1 2.00 ug/L U308 
MW-5 1/22/1981 Uranium 1 2.00 ug/L U308 
MW-5 1/22/1981 Uranium 13.00 ug/L Extreme value 
MW-5 2/11/1981 Uranium 1 6.00 ug/L U308 
MW-5 3/1/1981 Uranium 1 10.00 ug/L U308 
MW-5 4/21/1981 Uranium 1 3.00 ug/L U308 
MW-5 6/18/1981 Uranium 12.00 ug/L Extreme value 
MW-5 9/1/1981 Uranium 1 0.50 ug/L U308 
MW-5 1/26/1982 Uranium 0.50 ug/L U308 
MW-5 1/26/1982 Uranium 1.00 ug/L U308 
MW-5 4/13/1982 Uranium 4.00 ug/L U308 
MW-5 8/3/1982 Uranium 0.50 ug/L U308 
MW-5 12/13/1982 Uranium 0.50 ug/L U308 
MW-5 10/27/1983 Uranium 1.00 ug/L U308 
MW-5 12/10/1986 Uranium 2.39 ug/L duplicate·sample 
MW-5 6/22/1989 Uranium 2E-10 0.60 ug/L duplicate sample 
MW-5 9/13/1989 Uranium 0.2 1.79 ug/L duplicate sample 
MW-5 2/28/1991 Uranium 2E-10 0.51 ug/L duplicate sample 
MW-5 9/15/1992 Uranium 2E-10 5.06 ug/L duplicate sample 
MW-5 9/15/1992 Uranium 5.56 ug/L Extreme value 
MW-5 12/7/1994 Uranium 0.0003 2.00 ug/L duplicate entry 
MW-5 12/7/1994 Uranium 0.0000003 0.15 ug/L duplicate sample 
MW-5 3/15/1995 Uranium 48.51 ug/L Extreme value 
MW-5 12/8/1995 Uranium 0.0003 3.30 ug/L duplicate sample 
MW-5 9/30/1997 Uranium 0.0003 1.00 ug/L duplicate entry 
MW-5 2/18/1999 Uranium 19.00 ug/L Extreme value 

MW-1 4/14/1981 Vanadium 500 250 ug/L Extreme Value 
MW-1 12/28/1981 Vanadium 500 500 ug/L Extreme Value 
MW-1 6/13/1984 Vanadium 0 0 _ug/L zero value with zero det. Limit 

MW-11 6/12/1984 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-11 11/20/1989 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-11 1/24/1990 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-12 6/12/1984 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-12 11/1/1989 Vanadium 0 0 ug/L zero value with zero det. Limit 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 

MW-12 11/20/1989 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-12 1/24/1990 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-14 11/20/1989 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-14 1/24/1990 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-15 11/1/1989 Vanadium 0 40 ug/L Extreme Value 
MW-15 1/24/1990 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-15 5/1/1999 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-15 9/10/2002 Vanadium 100 50 ug/L Extreme Value 
MW-17 5/1/r999 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-17 9/1/2002 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-18 5/1/1999 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-19 5/1/1999 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-19 9/1/2002 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-2 4/21/1981 Vanadium 500 250 ug/L Extreme Value 
MW-2 12/28/1981 Vanadium 500 250 ug/L Extreme Value 
MW-2 6/13/1984 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-2 6/25/1985 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-2 5/11/1999 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-2 9/1/2002 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-26 3/30/2005 Vanadium 20 20 Ul:;!/L Extreme Value 
MW-3 12/28/1981 Vanadium 500 250 Ul:;!/L Extreme Value 
MW-3 4/21/1983 Vanadium 0 0 Ul:;!/L zero value with zero det. Limit 
MW-3 6/15/1984 Vanadium 0 0 Ul:;!/L zero value with zero det. Limit 
MW-3 6/25/1985 Vanadium 0 0 Ul:;!/L zero value with zero det. Limit 
MW-32 3/30/2005 Vanadium 20 20 Ul:;!/L Extreme Value 
MW-5 4/21/1981 Vanadium 500 250 Ul:;!/L Extreme Value 
MW-5 11/20/1989 Vanadium 0 0 Ul:;!/L zero value with zero det. Limit 
MW-5 1/24/1990 Vanadium 0 0 ug/L zero value with zero det. Limit 
MW-1 4114/1981 Zinc 20 250 Ul:;!/L Extreme Value 
MW-1 8/14/1981 Zinc 0 450 Ul:;!/L Extreme Value 
MW-1 6/13/1984 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-1 6/25/1985 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-1 5/1/1999 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 

MW-11 6/12/1984 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-11 6/25/1985 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-11 5/1/1999 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-11 3/30/2005 Zinc 10 12 ug/L Extreme Value 
MW-12 6/12/1984 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-12 6/25/1985 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-12 5/1/1999 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-12 6/22/2005 Zinc 10 12 Ul:;!/L Extreme Value 
MW-14 5/1/1999 Zinc 0 13000 u9/L Extreme Value 
MW-14 9/1/2002 Zinc 0 11500 Ul:;!/L Extreme Value 
MW-15 11/30/2000 Zinc 0 26000 Ul:;!/L Extreme Value 
MW-17 5/1/1999 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-17 9/1/2002 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-18 5/1/1999 Zinc 0 0 ug/L zero value with zero det. Limit 
MW-18 11/30/2000 Zinc 30 15 Ul:;!/L Extreme Value 
MW-19 511/1999 Zinc 0 0 .ul:;!/L zero value with zero det. Limit 
MW-19 11/30/2000 Zinc 30 15 Ul:;!/L Extreme Value 
MW-19 9/1/2002 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-2 6/13/1984 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-2 6/25/1985 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 
MW-2 5/11/1999 Zinc 0 0 Ul:;!/L zero value with zero det. Limit 



Well Sample Date Analyte Det. Limit Result Units Reason 
MW-1 1/27/1988 Arsenic 0 690000 ug/L Extreme Value 
MW-2 9/1/2002 Zinc 0 0 ug/L zero value with zero det. Limit 

MW-26 3/30/2005 Zinc 10 10 ug/L Extreme Value 
MW-3 8/18/1981 Zinc 5 441 ug/L Extreme Value 
MW-3 4/21/1983 Zinc 0 0 ug/L zero value with zero det. Limit 
MW-3 6/15/1984 Zinc 0 0 ug/L zero value with zero det. Limit 
MW-3 6/25/1985 Zinc 0 0 ug/L zero value with zero det. Limit 

MW-32 3/30/2005 Zinc 10 594 ug/L Extreme Value 
MW-5 8/18/1981 Zinc 5 449 ug/L Extreme Value 
MW-5 6/14/1984 Zinc 0 0 ug/L zero value with zero det. Limit 
MW-5 6/25/1985 Zinc 0 0 U!:,!/L zero value with zero det. Limit 
MW-5 5/1/1999 Zinc 0 0 U!:,!/L zero value with zero det. Limit 
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Dose Assessment in Support of the License Renewal Application and Environmental Report 
for the White Mesa Uranium Mill 

EXECUTIVE SUMMARY 

Denison Mines (USA) Corp. (DUSA) operates the White Mesa Uranium Mill (hereafter referred 
to as the "mill") in San Juan County, Utah, approximately 6 miles (9.5 km) south of the city of 
Blanding. The mill is located on a parcel of land and mill site claims covering approximately 
5,415 acres (2,191 ha). The mill is licensed by the State of Utah Division of Radiation Control 
(DRC) to process uranium ore and selected alternate feed materials. 

DUSA has commenced mining activities in the Colorado Plateau district, and conventional ores 
are being hauled and stockpiled at the mill. In addition, DUSA has mining assets in the Arizona 
Strip and processing of ores from those properties can be anticipated in the future. Milling of 
conventional ore is scheduled for early 2008 when the milling of currently available alternate 
feed material is completed (DUSA 2007). 

This dose assessment was prepared in support of the license renewal application for the mill. An 
element of the license renewal application is to complete a dose estimate to members of the 
public based on the operations at the mill. 

During the recovery of uranium from conventionally mined ore at the mill, small amounts of 
uranium and other radioactive contaminants can be released to the atmosphere from various 
processes and activities. The radioactivity can be dispersed by wind into the surrounding 
environment and subsequently, via deposition to soil, plants and animals. 

In this assessment, MILDOS-AREA was used to estimate the dose commitments that could 
potentially be received by individuals and the general population within a 50 mile (80 km) radius 
for the processing of Colorado Plateau ore or Arizona Strip ore. The expected ore grade from the 
Colorado Plateau ore is an average of 0.25% U30 8 and 1.5% V 20 5 (NRC 1980) while the 
Arizona Strip ore is assumed to contain 0.637% U30 8 (DUSA (2007a)). The proposed ore 
process rate for the Colorado Plateau ore and Arizona Strip ore is approximately 730,000 tons 
per year (tpy) (an average of2000 tons per day). Assuming that the average uranium recovery is 
at the historical recovery yield of 94%, approximately 1,715 tons (3,431,000 lbs) of U30 8 per 
year would be recovered from Colorado Plateau ore at the proposed ore process rate. Similarly, 
approximately 4,371 tons (8,742,188 lbs) of U30 8 per year would be recovered from Arizona 
Strip ore at the proposed ore process rate. The proposed operating schedule at the mill is 
assumed to be 24 hr/day for 365 days per year. 

The MILDOS-AREA calculated total annual effective dose commitments (including radon) were 
compared to the Utah Administrative Code R313-15-301(1)(a) requirements that the dose to 
individual members of the public shall not exceed 100 mrem/yr (radon included). Overall, the 
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total annual effective dose commitments are at most 1.20 mrem/yr (effective dose for infant at 
BHV-1) of the R313-15-301(1)(a) limit of 100 mrem/yr (radon included) to an individual 
member of the public for the processing of Colorado Plateau ore. The total annual effective dose 
commitments are at most 2.94 mrem/yr (effective dose for infant at BHV-1) of the R313-15-
301(1)(a) limit of 100 mrem/yr (radon included) to an individual member of the public for the 
processing of Arizona Strip ore. Therefore, the predicted annual effective dose commitments for 
anticipated ore processing operations comply with R313-15. 

In addition, the MILDOS-AREA-calculated 40 CFR190 annual dose commitment (excluding 
radon) was compared to the 40 CFR190 Criterion of 25 mrem/yr to the whole body (excluding 
the dose due to radon) and 25 mrem/yr to any other organ to any member of the public (EPA 
2002). The 40CFR 190 doses were also used to demonstrate compliance with R313-15-101(4) 
(i.e., the licensee must demonstrate that total effective dose equivalent to the individual member 
of the public likely to receive the highest total effective dose equivalent will not exceed 10 mrem 
(absent of the radon dose)). Overall, from Table 6.3, the 40 CFR190 annual dose commitments 
are at most 4.62 mrem/yr (dose to the bone for the teen at BHV -1) of the 40 CFR190 dose 
criterion of 25 mrem/yr for Colorado Plateau ore. In addition, the 40 CFR190 annual effective 
dose commitments demonstrate compliance with the R313-15-1 01 ( 4) limit of 10 mrem/yr to the 
individual member of the public likely to receive the highest total effective dose equivalent. 
From Table 6.8, the 40 CFR190 annual dose commitments are at most 11.7 mrem/yr (dose to the 
bone for the teen at BHV -1) of the 40 CFR190 dose criterion of 25 mrem/yr for Arizona strip 
ore. In addition, the 40 CFR190 annual effective dose commitments demonstrate compliance 
with the R313-15-1 01 ( 4) limit of 10 mrem/yr to the individual member of the public likely to 
receive the highest total effective dose equivalent. For Colorado Plateau ores, the maximum 
effective dose is 0.535 mrem/yr and for Arizona Strip Ore it is 1.37 mrem/yr, in both cases for an 
infant at BHV-1. Therefore, the predicted 40 CFR annual effective dose commitments for 
anticipated ore processing operations comply with R313-15-1 01 ( 4). 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Denison Mines (USA) Corp. (DUSA) operates the White Mesa Uranium Mill (hereafter referred 
to as the "mill") in San Juan County, Utah, approximately 6 miles (9.5 km) south of the city of 
Blanding. The mill is located on a parcel of land and mill site claims covering approximately 
5,415 acres (2,191 ha). The mill was built in 1979 and licensed by the U.S. Nuclear Regulatory 
Commission (NRC) to process uranium ore and selected alternate feed materials. The mill began 
operations in July 1980. In August 2004, the State of Utah became an Agreement State for the 
regulation of uranium mills, and primary regulatory authority over the mill was assumed by the 
State of Utah Division of Radiation Control (DRC) at that time. 

The mill is a standard design with both uranium and vanadium circuits and uses the acid leach
solvent extraction process for uranium recovery from uranium ores and uranium/vanadium ores. 
Vanadium in uranium/vanadium-bearing ores is partially solubilized during leaching, and the 
dissolved vanadium present in uranium raffinate is further processed for recovery of vanadium 
before recycling (NUREG 1979). 

In the early 1990s, the mill began receiving "alternate feed material" (uranium-bearing materials 
other than conventionally mined ores) for processing. From 1999 to present, the mill has relied 
solely on alternate feed materials. The mill goes on standby for periods of time and then it 
processes the stockpiled alternate feeds for the recovery of uranium. The residual tailings from 
these processes are stored in the tailings ponds on-site. DUSA has commenced mining activities 
in the Colorado Plateau district and conventional ores are being hauled and stockpiled at the mill. 
In addition, DUSA has mining assets in the Arizona Strip and processing of those ores can be 
anticipated in the future. Milling of conventional ore is scheduled for early 2008, when the 
milling of currently available alternate feed material is completed (DUSA 2007). 

This dose assessment was prepared in support of the license renewal application for the mill. An 
element of the license renewal application is to complete a dose estimate to members of the 
public based on the operations at the mill. The goal is to determine potential doses to both 
nearby individuals and to populations in the vicinity of the mill from ore processing operations at 
the mill. 
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1.2 OBJECTIVE 

The objectives of this assessment are to estimate the potential annual doses to the people living 
close to the mill and to the population living within 50 miles (80 km), from any releases to the 
atmosphere of natural uranium (i.e., uranium-238 decay chain and associated radioactive 
constituents) during the routine ore processing operations. 

The mill is licensed for the annual recovery of 4,380 tons of uranium (as U30 8) The amount of 
ore needed to provide that quantity of uranium depends on the grade(s) of the ores processed, 
with larger quantities of low grade ores and smaller quantities of higher grade ores required to 
achieve the same production. The mill uses an acid leach-solvent extraction process for uranium 
recovery with a nominal recovery of approximately 94%, with remainder of the uranium being 
discharged to tailings. 

The ore supply expected for the mill is typically from mining activities on the Colorado Plateau 
and Arizona Strip districts. The expected ore grade from the Colorado Plateau district is an 
average of 0.25% U30 8 and 1.5% VzOs (NRC 1980) while the Arizona Strip ore is assumed to 
contain 0.637% U30 8 and no vanadium (DUSA (2007a)). 

In this assessment, the doses to individual members of the public are estimated separately for the 
processing of Colorado Plateau and Arizona Strip ores. The proposed ore process rate for the 
Colorado Plateau ore and Arizona Strip ore is approximately 730,000 tons per year (tpy) (an 
average of 2000 tons per day). Assuming that the average uranium recovery is at the historical 
recovery yield of 94%, approximately 1,715 tons (3,431,000 lbs) of U30 8 per year would be 
recovered from Colorado Plateau ore at the proposed ore process rate. Similarly, approximately 
4,371 tons (8,742,188 lbs) of U30 8 per year would be recovered from Arizona Strip ore at the 
proposed ore process rate. 

The activity concentration of the U-238 in the ore is calculated as follows: 

Activity Concentration= (Ore Grade (g U 30 8/g ore))(% U- 238/g U 30 8 )(Specific Activity of U- 238) (1) 

where, 

• Ore Grade (g U30 8/ gore)= 0.0025 for Colorado Plateau Ore and 0.00637 for Arizona 
Strip Ore 

• % U-238/g ofU30 8= 0.848 

• Specific Activity ofU-238=3.30 x 105 pCi/g U-238/g ore 
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Using equation 1, the activity concentration of U-238 for Colorado Plateau ore is 700 pCi 
U-238/g ore. Similarly, the activity concentration of U-238 for Arizona Strip ore is 1783 pCi 
U-238/g ore. In all cases, the ores are assumed to be in secular equilibrium. 

It should be noted that the current licensed production capacity is 4,380 tons of U30 8 

(8,760,000 lbs of U30 8) per year. Therefore, the processing of Colorado Plateau ore is 
approximately at 40% of the current licensed U30 8 production capacity while the processing of 
Arizona Strip ore is just below the current licensed yellowcake production capacity. The 
proposed operating schedule at the mill is assumed to be 24 hr/day for 365 days per year. 

1.3 APPROACH 

The MILDOS computer code calculates the dose commitments received by individuals and the 
general population within a 50 mile (80 km) radius of an operating uranium recovery facility. 
The MILDOS code is an NRC-approved code designed as a tool to provide input on regulatory 
and compliance evaluations for various uranium recovery operations. 

As part of this assessment, the EnecoTech analysis (EnecoTech 199la and 1991b) was reviewed 
to examine the input parameters and emissions calculations used to perform the previous 
MILDOS modeling for the mill in 1991. The intent of the review was to ensure that issues 
addressed in 1991 were addressed in the current assessment where relevant. 

It should be noted that the MILDOS code developed in 1981 has gone through a number of 
changes over the years and served as the basis for the development of the MILDOS-AREA code. 

The approach used for this assessment is to evaluate the exposure pathways considered in the 
EnecoTech analysis with the updated MILDOS-AREA code. All sources considered in the 
EnecoTech analysis (EnecoTech 1991a) are considered in this assessment and updated as 
appropriate to current conditions. As discussed later, emissions from the vanadium stacks are 
also considered in this analysis. A description of the sources used in this assessment is provided 
in Section 4.0. 

The source emissions calculations for airborne radioactive releases at the mill include those 
related to dust generation during ore handling, area source dusting from ore pad stockpiles and 
the tailings ponds. The source emissions calculations generally follow the guidance of NRC's 
Regulatory Guide 3.59 (NRC 1987) and NUREG-0706 (NRC 1980). Details of emissions 
estimates are provided in Appendix A. 
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Many of the receptors used in the EnecoTech analysis were also used in this assessment. A 
description of the receptors used in this assessment is provided in Section 5.0. Locations for the 
sources and receptors used in this assessment were updated with Global Positioning System 
(GPS) coordinates provided by DUSA (DUSA 2007b). 

The physical parameters pertaining to particle size (and distribution) are consistent with the 
EnecoTech analysis. These parameters are the default values within the MILDOS-AREA code 
(ANL 1998) as well as in NUREG-0556 (NRC 1979). 

The dose to receptors near the mill was estimated using MILDOS-AREA for the processing of 
Colorado Plateau ore and, separately, for the processing of Arizona Strip ore. The proposed ore 
process rate for the Colorado Plateau ore is approximately 730,000 tpy which would recover 
approximately 2,573 tons (3,431,000 lbs) of U30 8 per year (assuming that the average uranium 
recovery is 94%). The proposed ore process rate for Arizona Strip ore is approximately 730,000 
tpy, which would recover approximately 4,371 tons (8,742,188 lbs) of U30 8 per year (assuming 
that the average uranium recovery is 94%). 

In addition to doses to individual receptors, the dose received by the general population within an 
50 mile (80 km) radius ofthe mill is predicted. 

1.4 CONTENTS OF THIS REPORT 

The remainder of this report is arranged into seven sections. 

Section 2.0, Regulatory Compliance, provides a description of the regulatory framework 
pertaining to the applicable dose limits to members of the public from licensed activities at the 
mill. 

Section 3.0, Radiation Dose Assessment, describes the method used to estimate the radiation 
doses to members of the public and how MILDOS-AREA was used. Section 3.0 also describes 
how the MILDOS-AREA software has evolved, highlighting some of the key differences 
between the updated version, MILDOS AREA (NRC 1998), and the original version of 
MILD OS. 

Section 4.0, Source Terms, describes the source terms and source emission rates related to the 
ore processing operations and other input parameters required (i.e., meteorological data and 
population data) for the MILDOS-AREA runs. The source emission rates were calculated for 
processing Colorado Plateau ore and Arizona Strip ore based on the ore grade, ore process rate 
and uranium recovery yield. 
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Section 5.0, Receptors, describes the receptors used in the MILDOS-AREA runs. 

Section 6.0, Radiation Dose Estimates, provides the dose results from the MILDOS-AREA 
runs using the parameters described in Sections 4.0 and 5.0. 

Section 7.0, Overviews, provides a summary of the dose estimates from the MILDOS-AREA 
runs. 

Section 8.0, References, provides a list of reference material used to prepare this report. 

Appendix A: Emissions Calculations describe the basis of the emission estimates for each 
source. 
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2.0 REGULATORY COMPLIANCE 

The DRC has the regulatory authority over the license issued for the site. As required by Utah 
Administrative Code R313-15-101(2), the mill shall, to the extent practical, employ procedures 
and engineering controls based upon sound radiation protection principles to achieve 
occupational doses and doses to members of the public that are as low as reasonably achievable 
(ALARA). The licensee is required to demonstrate that the total dose equivalent to individual 
members of the public from the licensed operation does not exceed 0.1 rem in a year, exclusive 
of the dose contribution from natural background (including radon) and medical sources. Under 
10 CFR20.1301 (NRC 1991), the NRC has adopted the provisions of the U.S. Environmental 
Protection Agency (EPA) environmental radiation standards in 40 CFR190 (EPA 2002). This 
subpart requires that the licensee provide reasonable assurance that the radiation attributed the 
mill operations does not exceed the annual dose of 25 millirem (mrem) to the whole body, 
75 millirem to the thyroid and 25 millirem to any other organ of any member of the public (radon 
and it daughters excepted). In addition, 10 CFR20.1301 (d) (R313-15-101(4)) sets a constraint 
limit on air emissions of radioactive material to the environment, excluding Radon-222 and its 
daughters such that the individual member of the public likely to receive the highest total 
effective dose equivalent will not exceed 10 mrem/yr. 
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3.0 RADIATION DOSE ASSESSMENT 

3.1 ENECOTECH ASSESSMENT 

As mentioned in Section 1.3, all of the sources considered by EnecoTech are addressed in this 
analysis. In addition, the vanadium stack which is an additional point source, is considered in 
this assessment. The emission calculations from the mill point sources (grinder, loading ore to 
the grizzly, yellowcake stack and vanadium stack) and area sources such as the ore pads and the 
tailings ponds were revised based on the new operating parameters and meteorological data 
provided by DUSA. Some of the receptors used in the EnecoTech analysis are used in this 
assessment. In addition, there are new receptor locations added to this assessment. Locations for 
the sources and receptors used in this assessment were updated using the GPS coordinates 
provided by DUSA (DUSA 2007b ). 

A description of the sources and receptors used in this assessment is provided in Sections 4.0 and 
5.0, respectively. It should be noted that the MILDOS code used in the EnecoTech analysis is 
outdated. The MILDOS code has been updated to MILDOS-AREA; the most up-to-date 
MILDOS-AREA code version 2.20~ is used in this assessment. A discussion on the 
development of the MILDOS code is provided in Section 3.2. 

3.2 GENERAL INFORMATION ABOUT MILDOS-AREA 

The MILDOS computer code was developed from the verswn IV for Argonne National 
Laboratory's (ANL's) Uranium Dispersion and Dosimetry (UDAD) computer program 1981. 
The MILDOS program was based on the models and assumptions from the U.S. NRC's Draft 
Regulatory Guide RH802-4 (Calculational Models for Estimating Radiation Doses to Man from 
Airborne Radioactive Material Resulting from Uranium Milling Operation) and portions of the 
UDAD document (Strenge and Bender 1981). 

In 1989, ANL developed MILDOS-AREA code by modifying the MILDOS code developed in 
1981. The MILDOS-AREA code was designed or used on IBM or IBM compatible computers; 
the changes made were intended to enhance capabilities for calculating dose from large area
sources and updated dosimetry calculations. The major revision from the original MILDOS code 
is the treatment of atmospheric dispersion from area sources; MILDOS-AREA substituted a 
finite-element approach for the virtual-point source method (the algorithm used in the original 
MILD OS code) when specified by the user. The new approach subsequently led to a reduction 
in the number of sources from 20 to 10 in MILDOS-AREA due to the fact that a large area can 
be considered as a single source rather than two or more point sources. 
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The internal dosimetry calculations were also updated in MILDOS-AREA. In the original 
version of MILDOS, the dose to exposed individual is calculated for comparison with 
requirements ofboth 40 CFR190 and 10 CFR Part 20 (R313-15). The calculations of ingestion 
DCFs were based on ICRP Publication 2 and lOA's ingestion models (ICRP 1966). The 
inhalation DCFs are calculated by the ANL computer program UDAD (Momeni 1979) in 
accordance with Task group on Lung Dynamics lung model (TGLM) of the International 
Commission on Radiological Protection (ICRP 1966; ICRP 1972). ICRP Publication 19 (ICRP 
1972) gives dose commitments to adult members of the public at age 20 that are assumed to live 
another 50 years. DCFs are provided as a function of particle size and organ for the 
radionuclides U-238, U-234, Th-230, Ra-226, Pb-210, Po-210 and Bi-210. The inhalation dose 
factors incorporated into MILDOS-AREA are calculated using the dosimetric model from ICRP 
Publication 30 (ICRP 1979) (Yu 1991); the inhalation dose factors are provided for the age 
groups of infant, child, teenager and adult. However, these factors are fixed internally in the 
code, and are not part of the input options. The annual average air concentrations were 
computed to the maximum permissible concentrations (MPCs) in 10 CFR Part 20. The MPCs in 
10 CFR20 (incorporated by reference in R313-15) were revised in 1994 to incorporate the 
updated dosimetry to the 1 CRP 1978 recommendations. 

In 1997, the MILDOS-AREA code was updated to meet the requirements of the revised 10 CFR 
Part 20. The dose limit to the general public also changed; which led to a revised calculation of 
the allowable concentrations (ALCs) for unrestricted areas, with MPC replaced with the term 
"effluent concentrations". 

In 1998, ANL again updated the MILDOS-AREA code in an attempt to improve the "user 
friendliness" of the software. In the past, the user must develop an input file in an American 
Standard Code for Information Interchange (ASCII) file containing values that are required by 
the code. The code executes this file to produce the output. The latest version of MILDOS
AREA, has a graphical user interface (GUI) which provides an interface for the user to input 
each parameter needed for the calculations in the Windows operating system. The GUI allows 
the results of the MILDOS-AREA calculations to be viewed. The 1998 update was the last time 
ANL made changes to the MILDOS-AREA code. The most up-to-date version of MILDOS
AREA is used in this assessment. 

MILDOS-AREA calculates the impacts based on annual average air concentrations of nuclides 
considered. The human pathways considered in MILDOS-AREA for individual and population 
impacts are: inhalation, external exposure from ground concentrations, external exposure from 
cloud immersion, ingestion of vegetables, ingestion of meat and ingestion of milk. 

34489- February 2007 3-2 SENES Consultants Limited 



Dose Assessment in Support of the License Renewal Application & Environmental Report for 
White Mesa Uranium Mill 

3.3 THE USE OF MILDOS-AREA IN THIS ASSESSMENT 

The 1991 EnecoTech analysis conducted by EnecoTech Environmental Consultants (under 
contract from Umetco Minerals) evaluated the potential radiological doses arising from the 
production of 8,760,000 lbs ofU30 8 per year at the mill from processing conventionally mined 
ores. As mentioned, the original MILDOS code is no longer applicable. 

In this assessment, the most up-to-date MILDOS-AREA code version 2.20~ (ANL 1998a) was 
used to estimate potential radiation doses to members of the public estimated from the processing 
of Colorado Plateau or Arizona Strip ores, in separate cases, at the proposed ore process rates for 
each ore. As mentioned, the proposed ore process rate for the Colorado Plateau ore is 
approximately 730,000 tpy would recover approximately 1,715 tons (3,431,000 lbs) ofU30 8 per 
year (assuming that the average uranium recovery is 94%). The proposed ore process rate for 
Arizona Strip ore is approximately 730,000 tpy would recover approximately 4,371 tons 
(8,742,188 lbs) of yellowcake per year (assuming that the average uranium recovery is 94%). 

MILDOS-AREA was used to design a conceptual model of the mill. MILDOS-AREA requires 
the location of sources and receptors to be defined by the user; the locations are calculated 
relative to the reference point at the mill on a Cartesian grid system. The reference point used 
for the MILDOS-AREA code used in this assessment was the vanadium stack. The GPS 
coordinates were plotted using Google Earth Pro (Google 2005). The easting, northing and 
elevation of each source and receptor relative to the vanadium stack were measured in Google 
Earth Pro. The measured coordinates are entered directly for point sources. For area 

(quadrilateral) sources (i.e., ore pads and tailings ponds), the user must enter the boundaries and 
elevation of the area source which are calculated based on the easting and northing of the source. 
The sources are defined to represent each significant radionuclide release point at the mill; 
radionuclide releases for particulates and radon are defined by the user for point sources. 
MILDOS-AREA calculates the release rates from area sources based on the radionuclide 
concentrations, source area and meteorological data. 

MILDOS-AREA only considers airborne releases of radioactive materials; releases to surface 
water and groundwater are not addressed. The U-238 decay chain is assumed to be the only 
significant source of radiation from uranium milling operations (the contribution from the U-235 
chain is less than 5% of that from the U-238 chain). The particulate releases include U-238, 
Th-230, Ra-226 and Pb-210. The gaseous releases are defined for Rn-222 with in-growth of 

short-lived daughter products also considered. These Rn-222 daughters include Po-218, Pb-214, 
Bi-214, Pb-210 and Po-210. The model accounts for the releases and in-growth of other 
radionuclides using the assumption of secular equilibrium within the U-238 decay chain. 
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The transport of model radiological emissions from the point and area sources is predicted using 
a sector averaged Gaussian plume dispersion model. The dispersion model uses the 
meteorological data provided by the user and also includes mechanisms of dry deposition of 
particulates, re-suspension, radioactive decay and progeny in-growth and plume reflection. 
Deposition build-up and in-growth of radioactive progeny are considered in estimating ground 
concentrations. 

The impacts to humans through various pathways are estimated based on the calculated annual 
average air concentrations of radionuclides. The pathways considered in this analysis include: 
inhalation, external exposure from ground concentrations, external exposure from cloud 
immersion, and ingestion of meat and vegetables. 
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4.0 SOURCE TERMS 

The radionuclides of concern for license renewal modeling consideration include; U-238 and its 
daughters Th-230, Ra-226, Pb-210 and Rn-222 which are assumed to be in secular equilibrium 
with the ore. The radioactive particulates and radon are emitted from airborne radioactive 
releases related to dust generation during ore handling (unloading ore from truck to ore pads and 
loading ore to the grizzly), point sources (grinder, yellowcake stacks and vanadium stack) and 
area source dusting from ore pad stockpiles and the tailings ponds. The large area sources such 
as the tailings area are divided into smaller sources (four tailings ponds) to allow for the size and 
irregular shape of these areas. 

As mentioned in Section 3.3, the source locations used in the EnecoTech analysis were revised 
using the GPS coordinates provided by DUSA (DUSA 2007b ). The coordinates for all the 
sources except for the grinder were calculated first by plotting the GPS coordinates provided by 
DUSA (DUSA 2007b) in Google Earth Pro and then using the measuring tool in Google Earth 
Pro to measure the easting, northing and elevation of each source relative to a reference point at 
the mill (i.e., the vanadium stack). The source locations (plotted in Google Earth) are shown in 
Figure 4.1. 
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The dose to members of the public is estimated for the processing of Colorado Plateau ore or 
Arizona Strip ore in separate cases. Therefore, the emission calculations are provided for each 
ore type based on the activity concentration of U-238 in the ore, expected ore grade, average 
uranium recovery and the proposed ore process rate. It should be noted that the MILDOS-AREA 
model for Colorado Plateau ore has an additional point source (i.e., vanadium stack) since the ore 
may contain vanadium (assumed at 1.5% V20 5). A description of the approach used to calculate 
the emissions from the point and area sources are described in Section 4.1 and 4.2, respectively. 
Detailed source emissions calculations are provided in Appendix A. 

4.1 POINT SOURCES 

Mill point sources used in the EnecoTech analysis were also used in this assessment. These 
sources include the grinder, loading ore to the grizzly and yellowcake stacks (north and south). 
The vanadium stack described in section 4.1.4 is exclusive to the processing of Colorado Plateau 
ore. A description of the approach used to calculate the emissions from point sources is provided 
in this section. 

4.1.1 Grinder 

There is no onsite crushing of the ore, only a wet grinding operation. The ore dust emissions are 
controlled because the material is wet during the grinding operations. The particulate emission 
control from the grinding operation is assumed to be 99.9%. U-238 and its decay daughters are 
all emitted at a rate of 9.27E-05 Ci/yr (assuming secular equilibrium) for Colorado Plateau ore. 
This calculation assumes the proposed ore process rate of 730,000 tpy and an ore specific 
activity of 700 pCi/g. Similarly, U-238 and its decay daughters are all emitted at a rate of 
2.36E-04 Ci/yr (assuming secular equilibrium) for Arizona Strip ore. This calculation assumes 
the proposed ore process rate of 730,000 tpy and an ore specific activity of 1783 pCi/g. The 
emission rates for Rn-222 released during wet grinding is calculated assuming that only 20% of 
the radon is available for release or emanation from the mineral grains in which it is produced 
(NUREG 1980). The Rn-222 concentration in the ore was assumed to be equal to the U-238 
concentration. The Rn-222 released during wet grinding is 92.7 Ci/yr and 236 Ci/yr for 
Colorado Plateau ore and Arizona Strip ore, respectively. 

4.1.2 Grizzly 

The emissions from trucks dumping ore onto the grizzly is highly controlled; the truck dump 
area is enclosed on three sides and has a negative pressure on it during dumping activities. The 
ore is delivered wet with an average moisture content of 10%. The exhaust from the induced 
draft (ID) fans used on the grizzly is ducted through a baghouse. The combined particulate dust 
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control on this operation is assumed to be 99.9%. U-238 and its decay daughters are all emitted 
at a rate of 9.27E-05 Ci/yr (assuming secular equilibrium) for Colorado Plateau ore. This 
calculation assumes the proposed ore process rate of 730,000 tpy and an ore specific activity of 
700 pCi/g. Similarly, U-238 and its decay daughters are all emitted at a rate of 2.36E-04 Ci/yr 
(assuming secular equilibrium) for Arizona Strip ore. This calculation assumes the proposed ore 
process rate of730,000 tpy and an ore specific activity of 1783 pCi/g. 

4.1.3 Yellowcake Stacks 

The mill has two yellowcake dryers (north and south yellowcake dryers). From the EnecoTech 
analysis, stack tests on the yellowcake dryer yielded a yellowcake emission rate of 0.06 lbs/hr 
U30 8 when the process rate was 1300 lbs/hr. This yields an emission rate of 0.092 lbs/hr of 
yellowcake per ton of feed (EnecoTech 1991 a and 1991 b). The emission rate is with all the 
particulate emissions controls. Since there are north and south yellowcake dryers, the stack 
emissions from U-238 and its decay daughters are assumed to be divided equally between the 
two (i.e., north and south yellowcake stacks), and are based on the proposed ore process rate of 
Colorado Plateau ore and Arizona Strip Ore. Therefore, U-238 is all emitted at a rate of 
1.01E-02 Ci/yr for Colorado Plateau ore. This calculation assumes the proposed ore process rate 
of 730,000 tpy and an ore specific activity of 700 pCi/g. Similarly, U-238 is emitted at a rate of 
2.36E-04 Ci/yr for Arizona Strip ore. This calculation assumes the proposed ore process rate of 
730,000 tpy and an ore specific activity of 1783 pCi/g. 

Based on field measurements, the decay daughters of U-238 (Th-230, Ra-226 and Pb-210) are 
processed along with yellowcake at 0.22%, 0.13% and 0.78%, respectively (EnecoTech 1991a 
and 1991b). Therefore, the decay daughters Th-230, Ra-226 and Pb-210 are emitted at a rate of 
2.22E-05 Ci/yr, 1.31E-05 Ci/yr and 7.88E-05 Ci/yr, respectively for Colorado Plateau ore. This 
calculation assumes the proposed ore process rate of 730,000 tpy (divided equally between the 
north and south yellowcake dryers) and an ore specific activity of 700 pCi/g. Similarly, the 
decay daughters Th-230, Ra-226 and Pb-210 are emitted at a rate of 5.67E-05 Ci/yr, 
3.35E-05 Ci/yr and 2.01E-04 Cilyr, respectively for Arizona Strip ore. This calculation assumes 
the proposed ore process rate of 730,000 tpy (divided equally between the north and south 
yellowcake dryers) and an ore specific activity of 1783 pCi/g. 

Since the ore processing steps reject nearly all the radium to the tailings, very little radon is 
released during the production of yellow cake. No significant radon releases occur during 
yellowcake drying and packaging, since only about 0.1% of the original Ra-226 in the ore is 
found in yellowcake. Therefore, the amount of Rn-222 emitted from the yellowcake stack is 
assumed to be negligible. 
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4.1.4 Vanadium Stack 

The vanadium stack source term was only used in the MILDOS-AREA model for Colorado 
Plateau ore. The vanadium present in the Colorado Plateau ore is partially solubilized during 
leaching. The dissolved vanadium is present in uranium raffinate. Depending on its vanadium 
content, the uranium raffinate will either be recycled to the counter-current decantation step or 
further processed for recovery of vanadium before recycling. The product from the vanadium 
recovery contains less than 0.005% U30 8 (NUREG 1980). Therefore, the emission rate for the 
vanadium stack was calculated to be 0.005% of the total emission rate from the yellowcake 
stacks (north and south yellowcake stack). U-238 is emitted at a rate of 1.01E-06 Ci/yr for 
Colorado Plateau ore. This calculation assumes the proposed ore process rate of 730,000 tpy and 
an ore specific activity of700 pCi/g. 

By adopting the EnecoTech analysis (EnecoTech 1991a and 1991b) measurements for the decay 
daughters of U-238 (Th-230, Ra-226 and Pb-210) processed along with yellowcake of 0.22%, 
0.13% and 0.78%, respectively, the emissions from the remaining radionuclides are assumed to 
be negligible and in any event are likely discharged to the tailings ponds. 

4.2 AREA SOURCES 

Mill area sources used in the EnecoTech analysis were also used in this assessment. These 
sources include the ore pads and the tailings ponds. The area of the ore pad was reduced in this 
assessment to match anticipated future requirements as discussed below. In addition, the number 
of tailings ponds was reduced from 5 (used in the EnecoTech analysis) to 4 in this assessment. A 
description of the approach used to calculate the emissions from area sources is provided in this 
section. 

4.2.1 Ore Pads 

The ore pad storage operation has two different sources of emissions namely unloading ore from 
trucks to the ore pad and wind emissions. Approximately 300,000 tons of ore is assumed to be 
temporarily stockpiled at the mill's ore pads at any given time. Using a bulk ore density of 
1.47 tons/yd3 (DUSA, Feb. 6/07), the quantity of ore would create a pile 30 ft. (9.1 m) tall 
covering approximately 4 acres (17 ,000 m2

) stockpile area. 

With respect to the truck unloading emissions, a process emission factor of 0.04 lbs of ore is 
emitted per cubic yard handled (for a truck end and assuming no control (NRC 1987)) and a bulk 
ore density of 1.47 tons/yd3 is used in the calculations. U-238 and its decay daughters are all 
emitted at a rate of 1.58E-02 Ci/yr for each isotope for Colorado Plateau ore. This calculation 
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assumes the proposed ore process rate of 730,000 tpy and an ore specific activity of 700 pCi/g. 
Similarly, U-238 and its decay daughters are all emitted at a rate of 4.02E-02 Ci/yr (assuming 
secular equilibrium) for Arizona Strip ore. This calculation assumes the proposed ore process 
rate of 730,000 tpy and an ore specific activity of 1783 pCi/g. 

Wind erosion from the ore pad is assumed to have a 50% control factor due to the active 
watering program in place. This is conservative, in that actual dust control on the ore pads may 
be better than this. The annual dust loss from the ore pad is 21.29 g/m2yr; this was calculated 
using the method from NRC's Regulatory Guide 3.59 (NRC 1987) on the basis of the 
meteorological data (provided by DUSA (DUSA 2007c) presented in Appendix A; the annual 
dust loss from the ore pads is 10% that of the tailings piles since the particulates in the ore pads 
are coarse material (1 to 6 inch) because the ore has not yet been ground. U-238 and its decay 
daughters are all assumed to be emitted at a rate of 3 .17E-04 Ci/yr for each isotope for Colorado 
Plateau ore. This calculation assumes the proposed ore process rate of 300,000 tpy and an ore 
specific activity of 700 pCi/g. Similarly, U-238 and its decay daughters are all emitted at a rate 
of 8.07E-04 Ci/yr (assuming secular equilibrium) for Arizona Strip ore. This calculation 
assumes the proposed ore process rate of 300,000 tpy and an ore specific activity of 1783 pCi/g. 
Therefore, the total emission rate of U-238 and its daughter from truck dumping and wind 
erosion is 1.61E-02 Ci/yr and 4.10E-02 Ci/yr for Colorado Plateau ore and Arizona Strip ore, 
respectively. 

Rn-222 will be produced in the ore pads from the decay of Ra-226. The estimated annual radon 
release rate from the ore pads is 375 Ci/yr and 956 Ci/yr for Colorado Plateau ore and Arizona 
Strip ore, respectively. 

4.2.2 Tailings ponds 

The current, or anticipated, status of the various tailings ponds at the mill are summarized in 
Table 4.1. In brief, Tailings Cell 1 is used as an evaporation pond and will always have a water 
cover (tailings solution); hence, no dust or radon emissions are expected from Tailings Cell 1. 
Tailings Cell 2 is almost entirely covered with an interim soil cover. Data from the 2005 
NESHAP's report indicates an average radon flux of 6.6 pCi/m2s from covered areas and an 
average radon flux of 55.8 pCi/m2s from remaining exposed beaches 
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TABLE 4.1 
CHARACTERISTICS OF TAILINGS AT WHITE MESA 

Tailings Cell 
Water Cover Interim Soil Cover Beach 

(acres) (acres) (acres) 
1 55 - -
2 - 66.1 0.7 
3 35 37 7 

4A 36 - 4 

Wind erosion of tailings from Cell 2 will be limited to the small area remaining to be covered. 
Tailings Cell 3 has a mixture of water cover (tailings solution), an interim soil cover and exposed 
tailings beach. As for cell 1, it is assumed that no tailings dust or radon will be released from the 
water covered parts of Cell 3. Wind eroded tailings dust would arise from uncovered tailings 
beach. Radon release rates are based on the 2005 NESHAP's report which indicates a radon flux 
about 7.1 pCi/m2s from covered areas and 24.2 pCi/m2s from exposed tailings beach. 

In the case of Cell 4, for present purposes, it is assumed that the cell is fully developed with 
approximately 36 acres of water cover (tailings solution) and 4 acres of exposed tailings. 

As mentioned in Section 4.0, large area sources such as the tailings area are divided into smaller 
sources (four tailings ponds) to allow for the size and irregular shape of these areas. Therefore, 
the tailings areas were divided into four area sources in the MILDOS-AREA run. Tailings ponds 
1, 2, 3, and 4 represent celll, cell2, cell3 and cell4A, respectively. 

Using the onsite wind data generated over the last 3 years (provided by DUSA (DUSA 2007c)), 
the annual dust loss from the tailings ponds is estimated to be approximately 213 g/m2yr; this 
was calculated using the method from NRC's Regulatory Guide 3.59 (NRC 1987). It is assumed 
that the average uranium recovery rate is 94%. In addition, a process emission control factor of 
70% was assumed, based on 1) the active watering (tailings solutions spraying) program on 
exposed areas of tailings beaches in active areas; 2) solutions cover other tailings areas; and 3) 
crusting agents from the sprayed solutions act to minimize the erosion of the tailings beaches by 
wind. With these assumptions and the particulate emission factor, U-238 is emitted at a rate of 
2.09E-04 Ci/yr and the decay daughters Th-230, Ra-226 and Pb-210 are emitted at a rate of 
3.48E-03 Ci/yr from Cell 2 and 3 while U-238 is emitted at a rate of 1.09E-04 Ci/yr and the 
decay daughters Th-230, Ra-226 and Pb-210 are emitted at a rate of 1.81E-03 Ci/yr from Cell4A 
for Colorado Plateau ore. These calculations assume the proposed ore process rate of 730,000 tpy 
and an ore specific activity of 700 pCi/g. Similarly, for Arizona Strip ore, U-238 is emitted at a 
rate of 5.32E-04 Ci/yr and the decay daughters Th-230, Ra-226 and Pb-210 are emitted at a rate 
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of 8.87E-03 Ci/yr from Cell 2 and 3 while U-238 is emitted at a rate of 2.76E-04 Ci/yr and the 

decay daughters Th-230, Ra-226 and Pb-210 are emitted at a rate of 4.61E-03 Ci/yr from Cel14A 
for Arizona Strip ore. These calculations assume the proposed ore process rate of 730,000 tpy 
and an ore specific activity of 1783 pCi/g. 

The tailings consist of a mixture of sands and slimes, which are the sources of radon. The 
National Emission Standards for Hazardous Air Pollutants (NESHAPS) (Regulation 40 CFR60, 

Subpart W) standard limits the Rn-222 emission rate to 20 pCi/m2s from uranium mills and their 
associated tailings impoundments. In order to demonstrate compliance with NESHAP's, the mill 

carries out a NESHAP's evaluation on an annual basis. As indicated previously, data from the 
2005 NESHAP's report (IUC, 2005) was used in this assessment. In this analysis, a total annual 

radon releases rate of approximately 130 Ci/yr was estimated for the tailings source. 

4.3 METEOROLOGICAL DATA 

Meteorological conditions influence re-suspension and dispersion of radionuclides from point 

sources and area sources. The mill has an onsite weathering monitoring station that records the 
wind speed, wind direction and stability class. This data is used to formulate a joint frequency 
distribution which is a required input for MILDOS-AREA. The joint frequency distribution used 

in this assessment was provided by DUSA (DUSA 2007c) using the most recent three years 
(2004 to 2006) of recorded data. 

4.4 POPULATION DATA 

The population data was obtained from the year 2000 U.S. census and were used to complete 

demographic and population dose projections. Census data is only available in 10 year intervals 
and local demographics have experienced little change since the 2000 census. 

4.5 URANIUM MILL SOURCE EMISSION RATES 

4.5.1 Colorado Plateau Ore 

The calculated mill radioactive particulate and radon emission rates from point sources and area 
sources described in Sections 4.1 and 4.2, respectively for Colorado Plateau ore are provided in 

Table 4.2. 
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U-238 

TABLE 4.2 
RADIOACTIVE PARTICULATE AND RADON EMISSION RATES 

(COLORADO PLATEAU ORE) 

Process 

Ore Dump Ore North YC South YC 
Tailings Tailings 

Grinding 
to Grizzly Pads Stack Stack 

Cell2 Cell4A 
and3 

9.27E-05 9.27E-05 1.61E-02 1. OlE-02 1. OlE-02 2.09E-04 1.09E-04 

Vanadium 
Stackb 

1. OlE-06 

Emission Th-230 9.27E-05 9.27E-05 1.61E-02 2.22E-05 2.22E-05 3.48E-03 1.81 E-03 2.22E-09 
Rate Ra-226 9.27E-05 9.27E-05 1.61E-02 1.31E-05 1.31E-05 3.48E-03 1.81E-03 lJlE-059 
(Ci/yr) Pb-210 9.27E-05 9.27E-05 1.61E-02 7.88E-05 7.88E-05 3.48E-03 1.81E-03 7.88E-09 

Rn-222 9.27E+Ol Note a 3.75E+02 Note a Note a 117.71 12.36 Note a 
Notes: 
a) No significant release during this process. 
b) Source is exclusive to the processing of Colorado Plateau ore. 

4.5.2 Arizona Strip Ore 

The calculated mill radioactive particulate and radon emission rates from point sources and area 
sources described in Sections 4.1 and 4.2, respectively for Arizona Strip ore are provided in 
Table 4.3. 

Emission 
Rate 
(Ci/yr) 

Note: 

TABLE 4.3 
RADIOACTIVE PARTICULATE AND RADON EMISSION RATES 

(ARIZONA STRIP ORE) 

Process 

Grinding 
Ore Dump 

Ore Pads 
North YC South YC Tailings 

to Grizzly Stack Stack Cell2 and 3 
U-238 2.36E-04 2.36E-04 4.10E-02 2.58E-02 2.58E-02 5.32E-04 
Th-230 2.36E-04 2.36E-04 4.10E-02 5.67E-05 5.67E-05 8.87E-03 
Ra-226 2.36E-04 2.36E-04 4.10E-02 3.35E-05 3.35E-05 8.87E-03 

Pb-210 2.36E-04 2.36E-04 4.10E-02 2.01E-04 2.01E-04 8.87E-03 
Rn-222 2.36E+02 9.56E+02 Note a Note a 117.71 

a) No significant release during this process. 

Tailings 
Cell4A 

2.76E-04 
4.61E-03 

4.61E-03 
4.61E-03 

12.36 
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5.0 RECEPTORS 

The receptors used in this assessment were provided by DUSA. The receptors used in this 

assessment are as follows: 

• Nearest Historical Resident (BHV -2); 

• Nearest Actual Resident 

• Nearest Potential Resident (BHV-1); 

• White Mesa Ute Community; 

• Blanding, Utah. 

In addition, two grazing locations 1 and 2 are considered as a possible source of meat. 

As mentioned in Section 1.3, the receptor locations were determined using a GPS receiver and 
were provided by DUSA (DUSA 2007b). The GPS coordinates were used for all the receptors 

except for Grazing location 1 and 2 where the easting and northing for Grazing locations 1 and 2 

were taken as nominal "mid-points" in Google Earth for these two receptor locations. 

The receptor locations (plotted in Google Earth) with respect to the vanadium stack are shown in 

Figure 5.1. 
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FIGURE 5.1 
RECEPTOR LOCATIONS WITH RESPECT TO THE VANADIUM STACK 

1 White Mesa Community 
2 Nearest Potential Resident 
3 BHV-2 
4 Nearest Actual Resident 
5 Blanding 
6 Grazing Location 1 
7 Grazing Location 2 

34489 - Fcbnmry 2007 5-2 SENES Consultnnls Limiled 



Dose Assessment in Support of the License Renewal Application & Environmental Report for 
White Mesa Uranium Mill 

At the time of the 1979 Final Environmental Statement (FES) for the mill, the nearest resident 
lived approximately 4.8 miles ( 4.5) km north-north east of the mill building, near the location of 
air monitoring station BHV-2 (also referred to as the historical nearest resident). Currently, the 
nearest "potential" resident is approximately 1.2 miles (1.9 km) north of the Mill, near the 
location of air monitoring station BHV -1. The nearest actual resident is located approximately 
1.6 miles (2.5 km) north of the mill. Nearby population groups include the community of White 
Mesa, about 8.5 km south east and the city of Blanding, approximately 6 miles (10 km) from the 

mill. 

The area to the immediate north of the mill (Grazing location 1) is believed to be used only for 
grazing of meat animals (beef) (NRC 1979). A second location (Grazing location 2) to the east 
and south of the mill is also used for the grazing of meat animals (beef) as was assumed in the 
EnecoTech analysis (EnecoTech 1991a and 1991b). Although considered unlikely, in one worst 
case scenario, it is possible that the meat animal grazed at Grazing location 1 and 2 would be 
eaten by the residents near the mill. We have not included a scenario whereby it is assumed that 
grazing at Grazing locations 1 and 2 supports dairy cattle, because the prospect of supporting 
dairy cattle in those locations is not credible, given the arid climate and the much larger feed 
requirements of dairy cattle as opposed to beef cattle. We have also been advised by DUSA that 
no dairy cattle graze in Grazing locations 1 and 2. It should be noted, however, that in all of the 
MILDOS AREA model runs in this report, we did assume, conservatively, that individuals at 
each receptor location are assumed to drink all of their milk from cows and eat all of their beef 
from cattle that graze at the receptor location (but not at Grazing locations 1 or 2). This is also 

thought to be a very conservative assumption. 
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6.0 RADIATION DOSE ESTIMATES 

This section describes the MILDOS-AREA results of the mill's potential radiological impacts to 
the population in the vicinity of the Mill. This analysis is primarily based on the estimated 
annual releases of radioactive materials and assumptions discussed in Sections 4.0 and 5.0. All 
potential exposure pathways which are likely to impact individuals near the mill have been 
included in the MILDOS-AREA model. 

MILDOS-AREA calculates the total annual effective dose commitment (including radon). The 
calculated total annual effective dose commitments are compared to the 10 CFR20 (R313-15) 
requirements that the dose to individual members of the public shall not exceed 100 mrem/yr 
(radon included). In addition, MILDOS-AREA calculates 40 CFR190 doses (excludes radon). 
The 40 CFR190 Criterion is 25 mrem/yr to the whole body (excluding the dose due to radon) and 
25 mrem/yr to any other organ to any member of the public (EPA 2002). The 40CFR 190 doses 
are also used to demonstrate compliance with 10 CFR20.1101(d) (R313-15-101(4)). Under 10 
CFR 20.1101 (d) (R313-15-1 01 ( 4) the licensee must demonstrate that the total effective dose 
equivalent to the individual member of the public likely to receive the highest total effective dose 
equivalent will not exceed 10 mrem/yr (absent of the radon dose). 

In this assessment, a worst case scenario in which there is a possibility that individuals near the 
mill ingest meat from cattle grown at Grazing Location 1 or 2 is considered. It is assumed that 
the cattle will graze at Grazing location 1 or 2 for 2 months of the year (due to the arid nature of 
the region and the lack of forage). Therefore, the meat ingestion dose to individuals near the mill 
who might consume beef grazed at Grazing Location 1 or 2 is assumed to be one-sixth of the 
MILDOS-AREA calculated meat ingestion dose from these grazing locations. 

MILDOS-AREA was run separately for Colorado Plateau ore and Arizona Strip ore. Total 
annual dose commitments and 40 CFR190 annual dose commitments were estimated for 
locations in which individual members of the public might reside (BHV-1 (nearest potential 
resident), BHV-2, Nearest Actual Resident, White Mesa Ute Community and Blanding, Utah) 
are provided in Sections 6.1 and 6.2 for Colorado Plateau ore and Arizona Strip ore, respectively. 
In addition, total annual dose commitments and 40 CFR190 annual dose commitments from the 
meat ingestion pathway that is estimated for Grazing location 1 and 2 are provided in Sections 
6.1 and 6.2. 
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6.1 MILDOS-AREA RESULTS FOR COLORADO PLATEAU ORE 

The potential annual doses to the people living close to the mill and to the population living 
within 50 miles (80 km) as a result of processing Colorado Plateau ore is calculated using 
MILDOS-AREA. As mentioned in Section 1.2, the proposed ore process rate for the Colorado 
Plateau ore is approximately 730,000 tpy. Assuming that the average uranium recovery is at the 
historical recovery yield of 94%, the ore processing operations is expected to yield 1715 tons 
(3,431,000 lbs) ofU30s per year. 

The MILDOS-AREA-calculated total annual dose commitments (including radon) and 40 
CFR190 total annual dose commitment for processing of Colorado Plateau ore are provided in 
Sections 6.1.1 and 6.1.2, respectively 

6.1.1 R313-15-301(1)(a) Regulatory Compliance 

The MILDOS-AREA calculated total annual dose commitments (including radon) are provided 
in this section. These doses are regulated by R313-15-301(1)(a) which requires the dose to an 
individual member of the public shall not exceed 100 mrem/yr (radon included). 

Table 6.1 presents a summary of the individual dose commitments for the residential receptors 
for the age group of infant, child, teenage and adult. 

TABLE 6.1 
COMPARISON OF ANNUAL DOSE COMMITMENTS TO APPLICABLE RADIATION 

PROTECTION STANDARDS (COLORADO PLATEAU ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 
Infant Effective 1.20E+OO 100 1.20E-02 

Bone 1.86E+OO - -
Avg. Lung 5.01E-01 - -
Bronchi l.05E+01 - -

Child Effective 8.93E-01 100 8.93E-03 
Bone l.31E+OO - -
Avg. Lung 6.68E-01 - -

Nearest Potential Bronchi l.05E+01 - -
Resident (BHV -1) Teenage Effective 9.34E-01 100 9.34E-03 

Bone 4.65E+OO - -
Avg. Lung 5.34E-01 - -
Bronchi l.05E+01 - -

Adult Effective 8.25E-01 100 8.25E-03 
Bone 2.04E+OO - -
Avg. Lung 3.72E-01 - -
Bronchi l.05E+01 - -
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TABLE 6.1 (Cont'd) 
COMPARISON OF ANNUAL DOSE COMMITMENTS TO APPLICABLE RADIATION 

PROTECTION STANDARDS (COLORADO PLATEAU ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 
Infant Effective 2.54E-01 100 2.54E-03 

Bone 2.89E-01 - -

Avg. Lung 9.56E-02 - -
Bronchi 2.69E+OO - -

Child Effective 2.10E-01 100 2.10E-03 
Bone 2.16E-01 - -
Avg. Lung 1.17E-01 - -

Nearest Historical Bronchi 2.69E+OO - -
Resident (BHV-2) Teenage Effective 2.16E-01 100 2.16E-03 

Bone 7.18E-01 - -

Avg. Lung 9.42E-02 - -
Bronchi 2.69E+OO - -

Adult Effective 2.00E-01 100 2.00E-03 
Bone 3.28E-01 - -
Avg. Lung 6.85E-02 - -

Bronchi 2.69E+OO - -
Infant Effective 7.59E-01 100 7.59E-03 

Bone 1.09E+OO - -

Avg. Lung 2.95E-01 - -
Bronchi 7.01E+OO - -

Child Effective 5.77E-01 100 5.77E-03 
Bone 7.71E-01 - -
Avg. Lung 3.93E-01 - -

Nearest Actual Bronchi 7.01E+OO - -
Resident Teenage Effective 6.01E-01 100 6.01E-03 

Bone 2.70E+OO - -

Avg. Lung 3.16E-01 - -
Bronchi 7.01E+OO - -

Adult Effective 5.38E-01 100 5.38E-03 
Bone 1.19E+OO - -
Avg. Lung 2.21E-01 - -
Bronchi 7.01E+OO - -
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TABLE 6.1 (Cont'd) 
COMPARISON OF ANNUAL DOSE COMMITMENTS TO APPLICABLE RADIATION 

PROTECTION STANDARDS (COLORADO PLATEAU ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 
Infant Effective 1.77E-01 100 1.77E-03 

Bone 1.29E-01 - -
Avg. Lung 5.55E-02 - -
Bronchi 2.16E+OO - -

Child Effective 1.56E-01 100 1.56E-03 
Bone 9.08E-02 - -
Avg. Lung 5.21E-02 - -

White Mesa Bronchi 2.16E+OO - -
Community Teenage Effective 1.57E-01 100 1.57E-03 

Bone 2.48E-01 - -
Avg. Lung 4.15E-02 - -

Bronchi 2.16E+OO - -
Adult Effective 1.52E-01 100 1.52E-03 

Bone 1.25E-01 - -

Avg. Lung 3.31E-02 - -
Bronchi 2.16E+OO - -

Infant Effective 8.37E-02 100 8.37E-04 
Bone 8.26E-02 - -
Avg. Lung 2.91E-02 - -
Bronchi 9.21E-01 - -

Child Effective 7.09E-02 100 7.09E-04 
Bone 6.00E-02 - -
Avg. Lung 3.35E-02 - -

Blanding 
Bronchi 9.21E-01 - -

Teenage Effective 7.23E-02 100 7.23E-04 
Bone 1.89E-01 - -
Avg. Lung 2.73E-02 - -
Bronchi 9.21E-01 - -

Adult Effective 6.81E-02 100 6.81E-04 
Bone 8.89E-02 - -
Avg. Lung 2.06E-02 - -

Bronchi 9.21E-01 - -

From Table 6.1, the total annual effective dose commitments are at most 0.0120 (effective dose 
for infant at BHV-1) of the R313-15-301(1)(a) limit of 100 mrernlyr (radon included) to an 
individual member of the public. Therefore, the predicted annual effective dose commitments 
comply with R313-15-301. 
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In the worst case scenario in which there is a possibility that individuals near the mill ingest meat 
from cattle grown at Grazing Location 1 or 2. It is assumed that the cattle will graze at Grazing 
location 1 or 2 for 2 months of the year. The meat ingestion dose to individuals near the mill 
who might consume beef grazed at Grazing Location 1 or 2 is assumed to be one-sixth of the 
MILDOS-AREA calculated meat ingestion dose from these grazing locations. Table 6.2 
presents a summary of the annual dose commitments from the meat ingestion pathway for 
Grazing location 1 and 2. Even in the very unlikely event that a resident were to consume meat 
from one of the grazing locations, the total dose would remain well below regulatory limits. 

TABLE 6.2 
TOTAL ANNUAL DOSE COMMITMENTS (mrem) FOR MEAT INGESTION 

PATHWAY (COLORADO PLATEAU ORE) 

Location 
Age Organb 

Group Effective• Bone• Avg. Lung• 

Grazing Location 1 Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Child 1.08E-02 5.35E-02 4.87E-02 

Teenage 1.68E-02 2.78E-Ol 4.27E-02 

Adult 1.22E-02 1.51 E-0 1 3.52E-02 

Grazing Location 2 Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Child 5.82E-04 2.88E-03 2.38E-03 

Teenage 8.95E-04 l.52E-02 2.08E-03 

Adult 6.35E-04 7.93E-03 1.72E-03 
Note: 

a) Assumes cattle will graze at the particular Grazing location for 2 months of the year. 
b) Exclusive of radon. 

6.1.2 40 CFR190 Regulatory Compliance 

MILDOS-AREA calculated 40 CFR190 doses (excludes radon). These doses are regulated by 
the 40 CFR190 criterion, which is 25 millirem (mrem) to the whole body (excluding the dose 
due to radon) (EPA 2002) or to any organ of the body. The 40CFR 190 doses are also used to 
demonstrate compliance with R313-15-101(4) (10 CFR20.1101(d)). The licensee must 
demonstrate that total effective dose equivalent to the individual member of the public likely to 
receive the highest total effective dose equivalent will not exceed 10 mrem/yr (absent of the 
radon dose). 

Table 6.3 presents a summary of the 40 CFR190 individual dose commitments for the residential 
receptors for the age group of infant, child, teenage and adult. 
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TABLE 6.3 
COMPARISON OF 40 CFR190 ANNUAL DOSE COMMITMENTS WITH 

APPLICABLE RADIATION PROTECTION STANDARDS 
(COLORADO PLATEAU ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction of 

Group (mrem/yr) (mrem/yr) Limit 
Infant Effective 5.35E-01 25 2.14E-02 

Bone 1.82E+OO 25 7.29E-02 

Avg. Lung 4.63E-01 25 1.85E-02 

Bronchi 9.55E-04 not limited 
Child Effective 2.23E-01 25 8.94E-03 

Bone 1.27E+OO 25 5.10E-02 

Avg. Lung 6.30E-Ol 25 2.52E-02 

Nearest Potential Bronchi 9.55E-04 not limited 
Resident (BHV-1) Teenage Effective 2.65E-01 25 1.06E-02 

Bone 4.62E+OO 25 1.85E-Ol 

Avg. Lung 4.96E-Ol 25 1.98E-02 

Bronchi 9.55E-04 not limited 
Adult Effective 1.56E-O 1 25 6.24E-03 

Bone 2.00E+OO 25 7.99E-02 

Avg. Lung 3.33E-Ol 25 1.33E-02 

Bronchi 9.55E-04 not limited 

Infant Effective 7.84E-02 25 3.14E-03 

Bone 2.72E-01 25 1.09E-02 

Avg.Lung 8.01E-02 25 3.21E-03 

Bronchi 1.35E-04 not limited 

Child Effective 3.42E-02 25 1.37E-03 

Bone 1.98E-01 25 7.91E-03 
Avg. Lung l.OOE-01 25 4.01E-03 

Nearest Historical Bronchi 1.35E-04 not limited 
Resident (BHV-2) Teenage Effective 4.03E-02 25 1.61E-03 

Bone 6.92E-01 25 2.77E-02 

Avg. Lung 7.76E-02 25 3.10E-03 

Bronchi 1.35E-04 not limited 

Adult Effective 2.40E-02 25 9.61E-04 

Bone 3.07E-01 25 1.23E-02 

Avg. Lung 5.25E-02 25 2.10E-03 

Bronchi 1.35E-04 not limited 
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TABLE 6.3 (Cont'd) 
COMPARISON OF 40 CFR190 ANNUAL DOSE COMMITMENTS WITH 

APPLICABLE RADIATION PROTECTION STANDARDS 
(COLORADO PLATEAU ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction of 

Group (mrem/yr) (mrem/yr) Limit 
Infant Effective 3.11E-01 25 1.25E-02 

Bone 1.06E+OO 25 4.25E-02 
Avg. Lung 2.67E-Ol 25 1.07E-02 
Bronchi 5.50E-04 not limited -

Child Effective 1.30E-Ol 25 5.18E-03 
Bone 7.40E-Ol 25 2.96E-02 
Avg. Lung 3.63E-Ol 25 1.45E-02 

Nearest Actual Resident 
Bronchi 5.50E-04 not limited -

Teenage Effective 1.53E-Ol 25 6.14E-03 
Bone 2.66E+OO 25 1.07E-Ol 
Avg. Lung 2.86E-Ol 25 1.14E-02 
Bronchi 5.50E-04 not limited -

Adult Effective 9.01E-02 25 3.60E-03 
Bone 1.16E+OO 25 4.64E-02 
Avg. Lung 1.93E-Ol 25 7.70E-03 
Bronchi 5.50E-04 not limited -

Infant Effective 3.18E-02 25 1.27E-03 
Bone l.llE-01 25 4.43E-03 
Avg. Lung 4.04E-02 25 1.62E-03 
Bronchi 4.06E-05 not limited -

Child Effective 1.18E-02 25 4.73E-04 
Bone 7.01E-02 25 2.80E-03 
Avg. Lung 3.39E-02 25 1.35E-03 

White Mesa Community 
Bronchi 4.06E-05 not limited -

Teenage Effective 1.24E-02 25 4.95E-04 
Bone 2.10E-Ol 25 8.38E-03 
Avg. Lung 2.39E-02 25 9.56E-04 
Bronchi 4.06E-05 not limited -

Adult Effective 7.75E-03 25 3.10E-04 
Bone 9.88E-02 25 3.95E-03 
Avg. Lung 1.68E-02 25 6.71E-04 
Bronchi 4.06E-05 not limited -
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TABLE 6.3 (Cont'd) 
COMPARISON OF 40 CFR190 ANNUAL DOSE COMMITMENTS WITH 

APPLICABLE RADIATION PROTECTION STANDARDS 
(COLORADO PLATEAU ORE) 

Location Age Organ 
Estimated Dose Applicable Limit Fraction of 

Group (mrem/yr) (mrem/yr) Limit 
Infant Effective 2.13E-02 25 8.51E-04 

Bone 7.34E-02 25 2.94E-03 
Avg. Lung 2.18E-02 25 8.73E-04 
Bronchi 3.36E-05 not limited -

Child Effective 8.58E-03 25 3.43E-04 
Bone 4.97E-02 25 1.99E-03 
Avg. Lung 2.44E-02 25 9.78E-04 

Blanding 
Bronchi 3.36E-05 not limited -

Teenage Effective 9.77E-03 25 3.91E-04 
Bone 1.69E-01 25 6.75E-03 
Avg. Lung 1.86E-02 25 7.43E-04 
Bronchi 3.36E-05 not limited -

Adult Effective 5.87E-03 25 2.35E-04 
Bone 7.51E-02 25 3.00E-03 
Avg. Lung 1.26E-02 25 5.06E-04 
Bronchi 3.36E-05 not limited -

From Table 6.3, the 40 CFR190 annual dose commitments are at most 0.185 (dose to the bone 
for the teen at BHV -1) of the 40 CFR190 dose criterion of 25 mrernlyr. In addition, the 
40 CFR190 annual effective dose commitments demonstrate compliance with the R313-15-
101(4) (10 CFR20.1101(d)) limit of 10 mrernlyr to the individual member of the public likely to 
receive the highest total effective dose equivalent. The maximum total effective dose equivalent 
was 0.535 mrernlyr (infant at BHV-1), or 0.0214 of the 10 mrem/yr limit. 

In the worst case scenario in which there is a possibility that individuals near the mill ingest meat 
from cattle grown at Grazing Locations 1 or 2, it is assumed that the cattle will graze at Grazing 
location 1 or 2 for 2 months of the year. The meat ingestion dose to individuals near the mill 
who might consume beef grazed at Grazing Location 1 or 2 is assumed to be one-sixth of the 
MILDOS-AREA calculated meat ingestion dose from these grazing locations. Table 6.4 

presents a summary of the 40 CFR190 annual dose commitments from the meat ingestion 
pathway for Grazing Locations 1 and 2. As before, in the unlikely event a receptor were to eat 
meat from cattle grazing in areas 1 or 2, the total dose would remain well below regulatory 
limits. 
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TABLE6.4 
40 CFR190 ANNUAL DOSE COMMITMENTS (mrem) FOR MEAT INGESTION 

PATHWAY (COLORADO PLATEAU ORE) 

Location Age Group 
Onranb 

Effective• Bone• Avg. Lung• 

Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Grazing Location 1 
Child 1.08E-02 5.35E-02 4.87E-02 

Teenage 1.68E-02 2.78E-01 4.27E-02 

Adult 1.22E-02 1.51E-O 1 3.52E-02 

Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Grazing Location 2 
Child 5.80E-04 2.87E-03 2.37E-03 

Teenage 8.92E-04 1.52E-02 2.07E-03 

Adult 6.33E-04 7.90E-03 1.72E-03 
Note: 

a) Assumes cattle will graze at the particular Grazing location for 2 months of the year. 
b) Exclusive of radon. 

The annual doses to the population estimated within 50 miles (80 km) of the site are provided in 

Table 6.5. 

TABLE 6.5 
ANNUAL POPULATION DOSE COMMITMENTS WITHIN 50 MILES (80 km) OF THE 

MILL FOR COLORADO PLATEAU ORE 
ANNUAL POPULATION DOSE COMMITMENTS, 

Organ PERSON-REM PER YEAR 
Mill Operations 

Effective l.lSE-01 

Bone 9.18E-01 

Avg. Lung 1.22E-01 

Bronchi 6.28E+OO 

The population dose ansmg from the processmg of Colorado Plateau ore is estimated at 
0.15 person-rem. This can be compared to the dose from natural background sources of 

radiation. 

In the United States, nominal average levels of natural background radiation are as follows 
(National Council on Radiation Protection and Measurements (NCRP), 1987): 

Cosmic and Cosmogenic 

Terrestrial 
Inhaled (Radon) 
Ingested 
Total (Average) 

34489- February 2007 

28 mrem/yr 
28 mrem/yr 
200 mrem/yr 
40 mrem /yr 
296 mrernlyr (96 mrernlyr excluding radon) 
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In the area of the White Mesa Mill, natural background radiation was measured at two sites in 
1977: the project site (Blanding) and the Hanksville site. At the Blanding site, the average dose 
equivalent from external radiation was about 142 mrem/yr. Of this 142 mrem/yr, 68 mrem/yr 
came from cosmic radiation, while 74 mrem/yr came from terrestrial radiation. (Dames & 

Moore, 1978). At the Hanksville site, the corresponding average dose equivalent was about 
122 mrem/yr (68 mrem/yr from cosmic radiation and 54 mrem/yr from terrestrial radiation). 
(Dames & Moore, 1978). 

Ingested radionuclides would contribute (about) a further 18 mrem/yr (NRC, 1979). This brings 
the total background dose from external radiation and ingested radioactivity, but exclusive of the 
dose from radon-222, to about 161 mrem/yr; which is higher than both the US averages of 96 
mrem/yr. 

If the nominal U.S. dose from radon of about 200 mrem per year is added, then the total dose 
from natural background in the area of the mill is 360 mrem/y (or more assuming the dose from 
radon would increase along with that from terrestrial source). 

The current population of San Juan county is about 14,400 people. Assuming everyone living in 
San Juan county receives an annual dose of (about) 360 mrem/y, then the total dose due to 
natural background is approximately 5184 person-rem. The theoretical incremental dose of 
0.15 person-rem is clearly inconsequential by comparison. 

6.2 MILD OS-AREA RESULTS FOR ARIZONA STRIP ORE 

The potential annual doses to the people living close to the mill and to the population living 
within 50 miles (80 km) as a result of processing of Arizona Strip ore is calculated using 
MILDOS-AREA. As mentioned in Section 1.2, the proposed ore process rate for Arizona Strip 
ore is approximately 730,000 tpy. Assuming that the average uranium recovery is at the 
historical recovery yield of 94%, the ore processing operations is expected to yield 4,371 tons 
(8,742,188 lbs) of yellowcake per year. 

The MILDOS-AREA calculated total annual dose commitments (including radon) and 40 
CFR190 annual dose commitments for processing of Arizona Strip ore are provided in 
Sections 6.2.1 and 6.2.2, respectively. 
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6.2.1 R313-15-301 (l)(a) Regulatory Compliance 

The MILDOS-AREA calculated total annual dose commitments (including radon) are provided 
in this section. These doses are regulated by R313-15-301(1)(a) which requires the dose to an 
individual member of the public shall not exceed 100 mrem/yr (radon included). 

Table 6.6 presents a summary of the individual dose commitments for the residential receptors 
for the age group of infant, child, teenage and adult. 

TABLE 6.6 
COMPARISON OF ANNUAL DOSE COMMITMENTS WITH APPLICABLE 

RADIATION PROTECTION STANDARDS (ARIZONA STRIP ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 
Infant Effective 2.94E+OO 100 2.94E-02 

Bone 4.74E+OO - -
Avg. 
Lung 1.27E+OO - -

Bronchi 2.49E+Ol - -
Child Effective 2.15E+OO 100 2.15E-02 

Bone 3.35E+OO - -
Avg. 
Lung 1.69E+OO - -

Nearest Potential Bronchi 2.49E+01 - -
Resident (BHV -1) Teenage Effective 2.25E+OO 100 2.25E-02 

Bone 1.18E+01 - -
Avg. 
Lung 1.35E+OO - -
Bronchi 2.49E+01 - -

Adult Effective 1.97E+OO 100 1.97E-02 

Bone 5.19E+OO - -
Avg. 
Lung 9.40E-01 - -
Bronchi 2.49E+01 - -
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TABLE 6.6 (Cont'd) 
COMPARISON OF ANNUAL DOSE COMMITMENTS WITH APPLICABLE 

RADIATION PROTECTION STANDARDS (ARIZONA STRIP ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 

Infant Effective 6.00E-Ol 100 6.00E-03 

Bone 7.35E-Ol - -
Avg. 
Lung 2.40E-01 - -

Bronchi 6.09E+OO - -

Child Effective 4.87E-Ol 100 4.87E-03 

Bone 5.45E-O 1 - -
Avg. 
Lung 2.94E-Ol - -

Nearest Historical Bronchi 6.09E+OO - -
Resident (BHV-2) Teenage Effective 5.03E-Ol 100 5.03E-03 

Bone 1.82E+OO - -
Avg. 
Lung 2.36E-01 - -
Bronchi 6.09E+OO - -

Adult Effective 4.60E-Ol 100 4.60E-03 

Bone 8.29E-Ol - -
Avg. 
Lung 1.70E-Ol - -

Bronchi 6.09E+OO - -

Infant Effective 1.83E+OO 100 1.83E-02 

Bone 2.78E+OO - -
Avg. 
Lung 7.47E-Ol - -
Bronchi 1.63E+Ol - -

Child Effective 1.37E+OO 100 1.37E-02 

Bone 1.96E+OO - -
Avg. 
Lung 9.96E-01 - -

Nearest Actual Bronchi 1.63E+Ol - -
Resident Teenage Effective 1.43E+OO 100 1.43E-02 

Bone 6.88E+OO - -
Avg. 
Lung 7.99E-Ol - -
Bronchi 1.63E+Ol - -

Adult Effective 1.27E+OO 100 1.27E-02 

Bone 3.03E+OO - -
Avg. 
Lung 5.59E-Ol - -
Bronchi 1.63E+Ol - -
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TABLE 6.6 (Cont'd) 
COMPARISON OF ANNUAL DOSE COMMITMENTS WITH APPLICABLE 

RADIATION PROTECTION STANDARDS (ARIZONA STRIP ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 
Infant Effective 3.96E-01 100 3.96E-03 

Bone 3.23E-01 - -
Avg. 
Lung 1.36E-01 - -
Bronchi 4.72E+OO - -

Child Effective 3.45E-01 100 3.45E-03 
Bone 2.24E-01 - -

Avg. 
Lung 1.26E-01 - -

White Mesa Bronchi 4.72E+OO - -
Community Teenage Effective 3.47E-01 100 3.47E-03 

Bone 6.18E-01 - -
Avg. 
Lung 9.94E-02 - -

Bronchi 4.72E+OO - -

Adult Effective 3.34E-Ol 100 3.34E-03 
Bone 3.10E-01 - -
Avg. 
Lung 7.86E-02 - -
Bronchi 4.72E+OO - -

Infant Effective 1.94E-01 100 1.94E-03 

Bone 2.08E-01 - -
Avg. 
Lung 7.20E-02 - -
Bronchi 2.06E+OO - -

Child Effective 1.62E-01 100 1.62E-03 
Bone l.SOE-01 - -

Avg. 
Lung 8.27E-02 - -

Blanding 
Bronchi 2.06E+OO - -

Teenage Effective 1.65E-01 100 1.65E-03 
Bone 4.74E-01 - -
Avg. 
Lung 6.68E-02 - -
Bronchi 2.06E+OO - -

Adult Effective 1.54E-01 100 1.54E-03 
Bone 2.22E-01 - -

Avg. 
Lung 5.02E-02 - -
Bronchi 2.06E+OO - -
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From Table 6.6, the total annual effective dose commitments are at most 0.0294 (effective dose 
for infant at BHV-1) of the R313-15-301(1)(a) of 100 mrem/yr (radon included) to an individual 
member of the public. Therefore, the predicted annual effective dose commitments comply with 
R313-15-101(1)(a). 

In the worst case scenario in which there is a possibility that individuals near the mill ingest meat 
from cattle grown at Grazing Location 1 or 2. It is assumed that the cattle will graze at Grazing 
location 1 or 2 for 2 months of the year. The meat ingestion dose to individuals near the mill 
who might consume beef grazed at Grazing Location 1 or 2 is assumed to be one-sixth of the 
MILDOS-AREA calculated meat ingestion dose from these grazing locations. Table 6. 7 
presents a summary of the annual dose commitments from the meat ingestion pathway for 
Grazing location 1 and 2. As before, even in the unlikely event that a receptor consumed beef 
from one of the grazing locations, the total dose would remain well below regulatory limits. 

TABLE 6.7 
TOTAL ANNUAL DOSE COMMITMENTS FOR MEAT INGESTION PATHWAY 

(ARIZONA STRIP ORE) 

Location Age Group 
Organb 

Effective• Bone• Avg. Lung• 
Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Grazing Location 1 
Child 2.73E-02 1.37E-O 1 1.24E-Ol 

Teenage 4.28E-02 7.10E-01 1.09E-Ol 

Adult 3.10E-02 3.83E-Ol 8.97E-02 

Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Grazing Location 2 
Child 1.48E-03 7.35E-03 6.05E-03 

Teenage 2.28E-03 3.88E-02 5.30E-03 

Adult 1.62E-03 2.02E-02 4.38E-03 
Note: 

a) Assumes cattle will graze at the particular Grazing location for 2 months of the year. 
b) Exclusive ofradon 

6.2.2 40 CFR190 Regulatory Compliance 

MILDOS-AREA calculated 40 CFR190 doses (excludes radon). These doses are regulated by 
40 CFR190 Criterion is 25 millirem (mrem) to the whole body (excluding the dose due to radon) 
(EPA 2002). The 40CFR 190 doses are also used to demonstrate compliance with 
R313-15-101(4) (10 CFR20.1101(d)). The licensee must demonstrate that total effective dose 
equivalent to the individual member of the public likely to receive the highest total effective dose 
equivalent will not exceed 10 mrem/yr (absent of the radon dose). 
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Table 6.8 presents a summary of the 40 CFR190 individual dose commitments for residential 
receptors for the age group of infant, child, teenage and adult. 

TABLE 6.8 

COMPARISON OF 40 CFR190 ANNUAL DOSE COMMITMENTS WITH 
APPLICABLE RADIATION PROTECTION STANDARDS (ARIZONA STRIP ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrernlyr) of Limit 
Infant Effective 1.37E+OO 25 5.47E-02 

Bone 4.65E+OO 25 1.86E-Ol 
Avg. 
Lung l.l8E+OO 25 4.72E-02 

Bronchi 2.43E-03 not limited 
Child Effective 5.70E-Ol 25 2.28E-02 

Bone 3.24E+OO 25 1.29E-Ol 
Avg. 
Lung 1.60E+OO 25 6.41E-02 

Nearest Potential Bronchi 2.43E-03 not limited 
Resident (BHV-1) Teenage Effective 6.75E-Ol 25 2.70E-02 

Bone l.l7E+Ol 25 4.70E-Ol 
Avg. 
Lung 1.26E+OO 25 5.05E-02 
Bronchi 2.43E-03 not limited 

Adult Effective 3.96E-Ol 25 1.58E-02 
Bone 5.10E+OO 25 2.04E-Ol 
Avg. 
Lung 8.48E-Ol 25 3.39E-02 

Bronchi 2.43E-03 not limited 

Infant Effective 2.00E-Ol 25 8.00E-03 

Bone 6.96E-Ol 25 2.79E-02 
Avg. 
Lung 2.04E-Ol 25 8.18E-03 
Bronchi 3.45E-04 not limited 

Child Effective 8.72E-02 25 3.49E-03 

Bone 5.03E-Ol 25 2.01E-02 
Avg. 
Lung 2.55E-Ol 25 1.02E-02 

Nearest Historical Bronchi 3.45E-04 not limited 
Resident (BHV-2) Teenage Effective 1.03E-Ol 25 4.10E-03 

Bone 1.76E+OO 25 7.03E-02 
Avg. 
Lung 1.98E-Ol 25 7.91E-03 

Bronchi 3.45E-04 not limited 
Adult Effective 6.11E-02 25 2.45E-03 

Bone 7.83E-Ol 25 3.13E-02 
Avg. 
Lung 1.34E-Ol 25 5.35E-03 
Bronchi 3.45E-04 not limited 
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TABLE 6.8 (Cont'd) 
COMPARISON OF 40 CFR190 ANNUAL DOSE COMMITMENTS WITH 

APPLICABLE RADIATION PROTECTION STANDARDS (ARIZONA STRIP ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 
Infant Effective 7.93E-Ol 25 3.17E-02 

Bone 2.71E+OO 25 l.09E-O 1 
Avg. 
Lung 6.77E-Ol 25 2.71E-02 
Bronchi 1.40E-03 not limited -

Child Effective 3.30E-Ol 25 1.32E-02 

Bone 1.89E+OO 25 7.54E-02 
Avg. 
Lung 9.25E-Ol 25 3.70E-02 

Nearest Actual Bronchi 1.40E-03 not limited -

Resident Teenage Effective 3.91E-Ol 25 1.56E-02 
Bone 6.80E+OO 25 2.72E-Ol 
Avg. 
Lung 7.28E-Ol 25 2.91E-02 
Bronchi l.40E-03 not limited -

Adult Effective 2.29E-Ol 25 9.17E-03 
Bone 2.96E+OO 25 l.l8E-Ol 
Avg. 
Lung 4.90E-Ol 25 l.96E-02 

Bronchi 1.40E-03 not limited -
Infant Effective 8.12E-02 25 3.25E-03 

Bone 2.82E-Ol 25 l.l3E-02 
Avg. 
Lung l.03E-Ol 25 4.12E-03 
Bronchi l.03E-04 not limited -

Child Effective 3.01E-02 25 1.20E-03 
Bone 1.79E-Ol 25 7.15E-03 
Avg. 
Lung 8.62E-02 25 3.45E-03 

White Mesa Bronchi 1.03E-04 not limited -
Community Teenage Effective 3.16E-02 25 1.26E-03 

Bone 5.35E-Ol 25 2.14E-02 
Avg. 
Lung 6.08E-02 25 2.43E-03 
Bronchi 1.03E-04 not limited -

Adult Effective l.97E-02 25 7.90E-04 
Bone 2.53E-Ol 25 l.OlE-02 
Avg. 
Lung 4.27E-02 25 1.71E-03 

Bronchi l.03E-04 not limited -
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TABLE 6.8 (Cont'd) 
COMPARISON OF 40 CFR190 ANNUAL DOSE COMMITMENTS WITH 

APPLICABLE RADIATION PROTECTION STANDARDS (ARIZONA STRIP ORE) 

Location 
Age 

Organ 
Estimated Dose Applicable Limit Fraction 

Group (mrem/yr) (mrem/yr) of Limit 

Infant Effective 5.44E-02 25 2.18E-03 

Bone 1.87E-Ol 25 7.48E-03 
Avg. 
Lung 5.57E-02 25 2.23E-03 

Bronchi 8.57E-05 not limited -
Child Effective 2.19E-02 25 8.76E-04 

Bone 1.27E-Ol 25 5.06E-03 
Avg. 
Lung 6.24E-02 25 2.49E-03 

Blanding 
Bronchi 8.57E-05 not limited -

Teenage Effective 2.49E-02 25 9.95E-04 
Bone 4.30E-Ol 25 1.72E-02 
Avg. 
Lung 4.72E-02 25 1.89E-03 

Bronchi 8.57E-05 not limited -
Adult Effective 1.49E-02 25 5.98E-04 

Bone 1.92E-Ol 25 7.66E-03 
Avg. 
Lung 3.22E-02 25 1.29E-03 

Bronchi 8.57E-05 not limited -

From Table 6.8, the 40 CFR190 annual dose commitments are at most 0.47 (dose to the bone for 
the teen at BHV -1) of the 40 CFR190 dose criterion of 25 mrem/yr. In addition, the 40 CFR190 

annual effective dose commitments demonstrate compliance with R313-15-101(4) (10 

CFR20.1101(d)) limit of 10 mrem/yr to the individual member of the public likely to receive the 
highest total effective dose equivalent. 

In the worst case scenario in which there is a possibility that individuals near the mill ingest meat 

from cattle grown at Grazing Location 1 or 2. It is assumed that the cattle will graze at Grazing 
location 1 or 2 for 2 months of the year. The meat ingestion dose to individuals near the mill 

who might consume beef grazed at Grazing Location 1 or 2 is assumed to be one-sixth of the 

MILDOS-AREA calculated meat ingestion dose from these grazing locations. Table 6.9 

presents a summary of the 40 CFR190 annual dose commitments from the meat ingestion 

pathway for Grazing location 1 and 2. Again, even in the unlikely event that someone were to 

consume beef from grazing area 1 or 2, the total dose would be small and well below regulatory 

limits. 
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TABLE 6.9 
40 CFR190 ANNUAL DOSE COMMITMENTS (mrem) FOR MEAT INGESTION 

PATHWAY (ARIZONA STRIP ORE) 

Location Age Group 
Organ 

Effective• Bone• Avg. Lung• 

Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Grazing Location 1 
Child 2.73E-02 1.37E-Ol 1.24E-Ol 

Teenage 4.28E-02 7.10E-Ol 1.09E-01 

Adult 3.10E-02 3.83E-Ol 8.97E-02 

Infant O.OOE+OO O.OOE+OO O.OOE+OO 

Grazing Location 2 
Child 1.48E-03 7.32E-03 6.03E-03 

Teenage 2.27E-03 3.87E-02 5.28E-03 

Adult 1.61E-03 2.02E-02 4.35E-03 
Note: 

a) Assumes cattle will graze at the particular Grazing location for 2 months of the year. 
b) Exclusive of radon. 

The annual doses to the population estimated within 50 miles (80 km) of the site are provided in 
Table 6.10. 

TABLE 6.10 
ANNUAL POPULATION DOSE COMMITMENTS WITHIN 50 MILES (80 km) OF THE 

MILL FOR ARIZONA STRIP ORE 

ANNUAL POPULATION DOSE COMMITMENTS, 
Organ PERSON-REM PER YEAR 

Mill Operations 

Effective 2.71E-Ol 
Bone 2.21E+OO 

Avg. Lung 2.88E-Ol 
Bronchi 1.41E+Ol 

The population dose ansmg from the processmg of Colorado Plateau ore is estimated at 
0.345 person-rem. This can be compared to the dose from natural background sources of 
radiation in the Colorado Plateau of about 360 mrem/yr as previously discussed. 

In the United States, nominal average levels of natural background radiation are as follows 
(National Council on Radiation Protection and Measurements (NCRP), 1987): 

The current population of San Juan county is about 14,400 people. Assuming everyone living in 
San Juan county receives an annual dose of (about) 360 mrem/y, then the total dose due to 
natural background is approximately 5184 person-rem. The theoretical incremental dose of 
0.345 person-rem is clearly inconsequential by comparison. 
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7.0 KEYOBSERVATIONS 

As mentioned in Section 1.0, milling of conventional ore is scheduled for early 2008 when the 
milling of currently available alternate feed materials completed (DUSA 2007). This dose 
assessment was prepared in support of the license renewal application for the White Mesa 
Uranium mill. 

The goal was to determine the potential doses to populations in the vanity of the mill. 

In this assessment, MILDOS-AREA was used to estimate the dose commitments received by 
individuals and the general population within a 50 mile (80 km) radius for the processing of 
Colorado Plateau ore or Arizona Strip ore. The expected ore grade from the Colorado Plateau 
ore is an average of 0.25% U30 8 and 1.5% V20 5 (NRC 1980) while the Arizona Strip ore is 
assumed to contain 0.637% U30 8 (DUSA 2007a). The proposed ore process rate for the 
Colorado Plateau ore and Arizona Strip ore is approximately 730,000 tons per year (tpy) 
(2000 tons per day). Assuming that the average uranium recovery is at the historical recovery 
yield of 94%, approximately 1,715 tons (3,431,000 lbs) of U30 8 per year would be recovered 
from Colorado Plateau ore at the proposed ore process rate. Similarly, approximately 4,371 tons 
(8,742,188 lbs) ofU30 8 per year would be recovered from Arizona Strip ore at the proposed ore 
process rate. The proposed operating schedule at the mill is assumed to be 24 hr/day for 
365 days per year. 

The MILDOS-AREA calculated total annual effective dose commitments (including radon) were 
compared to the R313-15-30l(l)(a) (10 CFR20) requirements that the dose to individual 
members of the public shall not exceed 100 mrem/yr (radon included). Overall, the total annual 
effective dose commitments are at most 0.0120 (effective dose for infant at BHV-1) of the 
R313-15-30l(l)(a) (10 CFR20) limit of 100 mrem/yr (radon included) to an individual member 
of the public for the processing of Colorado Plateau ore. The total annual effective dose 
commitments are at most 0.0294 (effective dose for infant at BHV-1) of the R313-15-30l(l)(a) 
(10 CFR20) limit of 100 mrem/yr (radon included) to an individual member of the public for the 
processing of Arizona Strip ore. Therefore, the predicted annual effective dose commitments for 
anticipated ore processing operations comply with R313-15-301(1)(a) (10 CFR20). 

In addition, the MILDOS-AREA-calculated 40 CFR190 annual dose commitment (excluding 
radon) were compared to the 40 CFR190 Criterion, which is 25 mrem/yr to the whole body 
(excluding the dose due to radon) and 25 mrem/yr to any other organ to any member of the 
public (EPA 2002). The 40CFR 190 doses were also used to demonstrate compliance with 
R313-15-101(4) (10 CFR20.1101(d)) (i.e., the licensee must demonstrate that total effective dose 
equivalent to the individual member of the public likely to receive the highest total effective dose 
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equivalent will not exceed 10 mrem/yr (absent of the radon dose). Overall, from Table 6.3, the 
40 CFR190 annual dose commitments are at most 0.185 (dose to the bone for the teen at BHV-1) 
of the 40 CFR190 dose criterion of 25 mrem/yr for Colorado Plateau ore. In addition, the 40 
CFR190 annual effective dose commitments demonstrate compliance with the 
R313-15-101(4) (10 CFR20.1101(d)) limit of 10 mrem/yr to the individual member of the public 
likely to receive the highest total effective dose equivalent. From Table 6.8, the 40 CFR190 
annual dose commitments are at most 0.47 (dose to the bone for the teen at BHV-1) of the 
40 CFR190 dose criterion of 25 mrem/yr. In addition, the 40 CFR190 annual effective dose 
commitments demonstrate compliance with R313-15-101(4) (10 CFR20.1101(d)) limit of 
10 mrem/yr to the individual member of the public likely to receive the highest total effective 
dose equivalent. Therefore, the predicted 40 CFR annual effective dose commitments for 
anticipated ore processing operations comply with R313 -15 ( 10 CFR20). 
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A.O EMISSIONS CALCULATIONS 

Supplemental Information which describes the model and assumptions used to calculate the 
source emissions for the sources described in Section 4.0 are provided below. 

A.l Calculation of Annual Dust Loss 

The calculation of the annual dust loss from the ore pads and the tailings ponds was required to 
calculate an emission factor. This dusting rate for the tailings impoundments is calculated 
according to the emission factor (Ew) equation from NRC's Regulatory Guide 3.59 (NRC 1987). 
The equation of for the dusting rate is calculated as follows: 

Ew = 3.156x107 x LRsFs (A.l) 
0.5 s 

where, 

Ew= annual dust loss per unit area in g/m2yr; 
Fs= annual average frequency of occurrence of wind speed group S (dimensionless) obtained 
from the joint relative frequency distribution for the mill (provided by DUSA (DUSA 2007c); 
Rs= resuspension rate for the tailings pond at the average wind speed for wind group S, for 
particles :S 20 f!m in diameter in g/m2s; 
3.156x107= number of seconds per year; and, 
0.5= fraction of the total dust lost constituted by particle :S 20 f!m in diameter. 

TABLEA.l 
PARAMETER VALUES FOR CALCULATION OF ANNUAL DUSTING RATE FOR 

EXPOSED TAILINGS 

Resuspension 
Frequency 

Wind Speed (kts) 
Average Wind 

Rate (Rs) 
of 

Rs xF8 Speed (g/m2s)" Occurrence, 
(Fs)b 

0 to 3 1.5 0 0.165 O.OOE+OO 

4 to 6 5.5 0 0.427 O.OOE+OO 

7 to 10 10.0 3.92E-07 0.276 l.OSE-07 

11 to 16 15.5 9.68E-06 0.106 1.03E-06 

17 to 21 21.5 5.71E-05 0.021 1.20E-06 

21+ 28.0 2.08E-04 0.005 1.04E-06 

Is 3.37E-06 

Notes: 

a) Resuspension rate of a function of wind speed is computed by the MILDOS code. 
b) Wind speed frequency obtained fromjoint frequency distribution data provided by DUSA (DUSA 2007c). 
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Using equation A.1 and the parameters in Table A-1, the annual dust loss from the tailings ponds 
is approximately 213 g/m2yr. As mentioned in Section 4.2.1, the annual dust lost for ore pads is 
1 0% of that of the tailings ponds since the particulates on the ore pad are coarse material ( 1 to 6 
inch) because the ore has not yet been ground; therefore the annual dust loss from the ore pad is 
21.29 g/m2yr. 

A.2 Emission Calculations 

The equations and assumptions used to calculate the radioactive particulate ((U-238) and its 
daughters thorium (Th-230), radium (Ra-226) and lead (Pb-210)) and radon emission rates from 
the grizzly, grinding, ore pads, vanadium stack (exclusively for processing Colorado Plateau 
ore), yellowcake stacks (north and south yellowcake stacks) and the tailings ponds were taken 
from NRC's Regulatory Guide 3.59 (NRC 1987), NUREG-0706 (NRC 1980) and the EnecoTech 
analysis (EnecoTech 199la and 199lb). 

A.2.1 Wet Grinding 

Radioactive Particulate Emission Rates 

Colorado Plateau Arizona Strip 
Ore Ore 

Process Rate (tpy) 730,000 730,000 
Contaminant Concentration (pCi/g U-238) 700 1783 
Process Emission Factor (lbs/ton)" 0.16 0.16 

Activity Enrichment Ratio 2.5 2.5 
Control Factor(%)" 99.90 99.90 

Notes: 
a) For moisture <8% (NRC 1987). 
b) Particulate emission control from the wet grinding operations is assumed to be 99.9% (EnecoTech 199la and 
1999b) 

The U-238 Emission Rate (S) is calculated as follows: 

S= (Process Rate (tons/yr))*(Process Emission Factor (lbs/ton))*(453.6 g/lb)*(Contaminant 
Concentration (pCi/g))*(Activity Enrichment Ratio)*(1-Control Factor)*(l0-12 Ci/pCi) (A.2-l) 

Using equation A.2-1, the U-238 Emission Rate from wet grinding operations of Colorado 
Plateau ore is approximately 9.27E-05 Ci/yr. U-238 decay daughters (Th-230, Ra-226 and Pb-
21 0) are assumed to be in secular equilibrium; therefore the decay daughters are also emitted at a 
rate of 9.27E-05 Ci/yr. Similarly, the U-238 Emission Rate from the wet grinding operations of 
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Arizona Strip ore is approximately 2.36£-04 Ci/yr and the decay daughters (Th-230, Ra-226 and 
Pb-210) are also emitted at a rate of2.36E-04 Ci/yr. 

Radon Emission Rates 

Colorado Arizona 
Plateau ore Strip ore 

Process Rate (tpy) 730,000 730,000 
Contaminant Concentration 700 1783 
(pCi/g Ra-226) 

Activity Factor(%)" 20 20 

Note: 
a) It is assumed that only 20% ofthe radon is available for release or emanation from the mineral grains in which it 
is produced (i.e. the emanating fraction or power is 0.20) (NUREG 0706 1980). 

Radon Release (F): 

F= (Process Rate (tons/yr))*(2000 lbs/ton)*(453.6 g/ton)*(Contaminant Concentration pCi/g Ra-
226)*(1 o- 12 Ci/pCi)*(Activity Factor) (A-2-2) 

Using equation A.2-2, the radon release from the wet grinding operations of Colorado Plateau 
ore is approximately 92.7 Ci/yr. Similarly, the radon release from the wet grinding operations of 
Arizona Strip ore is approximately 236 Ci/yr. 

A.2.2 Ore Dump to Grizzly 

Radioactive Particulate Emission Rates 

Colorado Plateau Arizona Strip 
Ore Ore 

Process Rate (tpy) 730,000 730,000 
Contaminant Concentration (pCi/g U-238) 700 1783 
Process Emission Factor (lbs/ton)" 0.16 0.16 

Activity Enrichment Ratio 2.5 2.5 
Control Factor(%) 99.90 99.90 

Notes: 
a) For moisture <8% (NRC 1987). 
b) Grizzly Dump is enclosed on three sides. Trucks dump inside enclosure under negative pressure. The ID fans 
are ducted through a baghouse. Ore moisture content is 10 %. 
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The U-238 Emission Rate (S) is calculated as follows: 

S= (Process Rate (tons/yr))*(Process Emission Factor (lbs/ton))*(453.6 g/lb)*(Contaminant 
Concentration (pCi/g))*(Activity Enrichment Ratio)*(l-Control Factor)*(10- 12 Ci/pCi) (A.2-3) 

Using equation A.2-3, the U-238 Emission Rate due to the trucks dumping Colorado Plateau ore 
on the grizzly is approximately 9.27E-05 Ci/yr. U-238 decay daughters (Th-230, Ra-226 and 
Pb-21 0) are assumed to be in secular equilibrium; therefore the decay daughters are also emitted 
at a rate of 9.27E-05 Ci/yr. Similarly, the U-238 Emission Rate due to the trucks dumping 
Arizona Strip ore on the grizzly is approximately 2.36E-04 Ci/yr and the decay daughters 
(Th-230, Ra-226 and Pb-210) are also emitted at a rate of2.36E-04 Ci/yr. 

Radon Emission Rates 

No radon is released from the trucks dumping ore onto the grizzly. 

A.2.3 Yellowcake Stacks 

As mentioned in Section 4.1.3, the mill has two yellowcake dryers (north and south yellowcake 
stack dryers); therefore the total emissions were assumed to be divided equally between the two 
stacks (i.e., north and south yellowcake stacks). 

Radioactive Particulate Emission Rates 

Colorado Plateau Arizona Strip Ore 
Ore 

Process Rate (tpy U30 8) 1716 4371 
Contaminant Concentration (Ci/g ofU-238) 3.33E-07 3.33E-07 

Process Emission Factor (g U-238/g UP8) 0.848 0.848 

Emission Rate/ Control Factor (lbs/ton)" 0.092 0.092 

Note: 

a) Based stack tests that showed an emission rate of0.06lbs/hr U30s per 1300 lbs/hr process rate which translates 

to 0.092 lb/ton including controls. 

The U-238 Emission Rate (S) for one yellowcake stack is calculated as follows: 

S= [(Process Rate (tons/yr U30 8))*(Emission Rate (lbs/ton))*(Process Emission Factor)* 
(453.6 g/lb)*(Contaminant Concentration (Ci/g))]/2 (A.2-4) 
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Based on field measurements, the decay daughters Th-230, Ra-226 and Pb-21 0 are processed 
along with yellowcake at 0.22%, 0.13% and 0.78%, respectively. 

Using equation A.2-4, the U-238 Emission Rate from each yellowcake stack (north and south 
yellowcake stacks) is approximately 1.01E-02 Ci/yr for the processing of Colorado Plateau ore. 
The emission rate for the decay daughters Th-230, Ra-226 and Pb-210 is 2.22E-05 Ci/yr, 
1.31E-05 Ci/yr and 7.88E-05 Ci/yr, respectively from each yellowcake stack (north and south 
yellowcake stacks). Similarly, the U-238 Emission Rate from each yellowcake stack (north and 
south yellowcake stacks) is approximately 2.58E-02 Ci/yr for the processing of Arizona Strip 
ore. The emission rate for the decay daughters Th-230, Ra-226 and Pb-210 is 5.67E-05 Ci/yr, 
3.35E-05 Ci/yr and 2.01E-04 Ci/yr, respectively from each yellowcake stack (north and south 
yellowcake stacks). 

Radon Emission Rates 

There is no significant radon releases during this process. 

A.2.4 Vanadium Stack 

Radioactive Particulate Emission Rates 

As mentioned in Section 4.1.4, the vanadium source was only used in the MILDOS-AREA 
model for Colorado Plateau ore. The product from the vanadium recovery contains less than 
0.005% U30 8 (NUREG 1980). Therefore, the emission rates of U-238 and its decay daughters 
from the vanadium stack were assumed to be 0.005% of the total emission rate from the 
yellowcake stacks (north and south yellowcake stacks). 

Emission Rate (S) (Ci/yr) 

Radioactive Particulate Total from 
Yellowcake Vanadium Stack" 

Stacks 
U-238 2.02E-02 1.52E-06 

Th-230 4.45E-05 3.34E-09 
Ra-226 2.63E-05 1.97E-09 
Pb-210 1.58E-04 1.18E-08 

Note: 

a) Total from yellowcake stacks (north and south yellowcake stacks)*O.OOS% 

Radon Emission Rates 

There are no significant radon releases during this process 
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A.2.5 Ore Pads 

The ore pad storage operation has two different sources of emissions - namely unloading from 
the truck to the ore pad and wind emissions. For the wind emissions calculated, it was assumed 
that approximately 300,000 tons of ore are temporarily stockpiled with a height of 30 ft. and bulk 
density of ore of 120 lbs/ft3 (1.47 tons/yd3

). Using these assumptions, the area of the ore pad is 
approximately 17,000 m2

. 

Radioactive Particulate Emission Rates 

Source Description: Truck Unloading 
Colorado Plateau Arizona Strip 

Ore Ore 
Process Rate (tpy) 730,000 730,000 
Contaminant Concentration (pCi/g U-238) 700 1783 

Process Emission Factor (lbs/ydj)" 0.04 0.04 

Activity Emission Ratio 2.5 2.5 

Control Factor None None 
Bulk Density of Ore (tons/ydj) 1.47 1.47 

Note: 
a) Process emission factor for Truck end dump (NUREG 1987). 

The U-238 Emission Rate (S) is calculated as follows: 

S= (Process Rate (tons/yr))*(1 yd3/1.47 tons)*(Process Emission Factor (lbs/yd3))*(453.6 
g/lb )*(Contaminant Concentration (pCi/g))*(Activity Enrichment Ratio )*(1 o- 12 Ci/pCi) (A.2-5) 

Using equation A.2-5, the U-238 Emission Rate from truck unloading Colorado Plateau ore is 
approximately 1.58E-02 Ci/yr. U-238 decay daughters (Th-230, Ra-226 and Pb-210) are 
assumed to be in secular equilibrium; therefore the decay daughters are also emitted at a rate of 
1.58E-02 Ci/yr. Similarly, the U-238 Emission Rate from truck unloading of Arizona Strip ore is 
approximately 4.02E-02 Ci/yr and the decay daughters (Th-230, Ra-226 and Pb-210) are also 
emitted at a rate of 4.02E-04 Ci/yr. 
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Source Description: Wind Erosion 
Colorado Plateau Arizona Strip Ore 
Ore 

Area (m2
)" 17000 17000 

Contaminant Concentration (pCi/g U-238) 700 1783 

Process Emission Factor,Ew (g/m2yr)b 21.29 21.29 

Activity Enrichment Ratio 2.5 2.5 
Control Factor(%)" 50 50 

Notes: 
a) Calculated assuming a stockpile of 300,000 tons of ore with a height of 30 ft. and bulk ore density of 1.47 

tons/yd3
. 

b) The process emission factor for the ore pad was derived in Section A.1. 
c) The control factor of 50% is based on the assumption that an active watering program will be in place during 

operations. 

The U-238 Emission Rate (S) is calculated as follows: 

S= (Process Emission Factor (g/m2yr))*(Area (m2))*(Contaminant Concentration (pCi/g)) 
*(Activity Enrichment Ratio )*(1-Control Factor)*(l o- 12 Ci/pCi) (A.2-6) 

Using equation A.2-6, the U-238 Emission Rate from trucks unloading Colorado Plateau ore is 
approximately 3.17E-04 Ci/yr. U-238 decay daughters (Th-230, Ra-226 and Pb-210) are 
assumed to be in secular equilibrium; therefore the decay daughters are also emitted at a rate of 
3.17E-04 Ci/yr. Similarly, the U-238 Emission Rate from truck unloading of Arizona Strip ore is 
approximately 8.07E-04 Ci/yr Ci/yr and the decay daughters (Th-230, Ra-226 and Pb-210) are 
also emitted at a rate of 8.07E-04 Ci/yr. 

The total radioactive particulate emission rates from the ore pad are obtained by adding the 
results of truck unloading and wind erosion and are as follows: 

Emission Rate (S) (Ci/yr) 
Radioactive Particulate Colorado Plateau Arizona Strip 

Ore Ore 
U-238 1.61E-02 4.10E-02 
Th-230 1.61E-02 4.10E-02 
Ra-226 1.61E-02 4.10E-02 
Pb-210 1.61E-02 4.10E-02 
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Radon Emission Rates 

Colorado Arizona 
Plateau ore Strip ore 

Area (m2
) 17000 17000 

Contaminant Concentration 700 1783 
(pCi/g Ra-226) 

Specific Radon Flux Factor 1 1 
(pCi Rn-222/m2s)/(pCi/g Ra-
226) 

Radon Release (F): 

F= (Specific Radon Flux Factor (pCi Rn-222/m2s)/(pCi/g Ra-226))*(Contaminant Concentration 
(pCi/g Ra-226))*(Area (m2)*(3.156x107 s/yr)*(l0- 12 Ci/pCi) (A-2-7) 

Using equation A.2-7, the radon release from storage of Colorado Plateau ore is approximately 
375 Cilyr. Similarly, the radon release from storage of Arizona Strip ore is approximately 956 
Ci/yr. 

A.2-6 Tailings Ponds 

Radioactive Particulate Emission Rates 

Colorado Plateau Ore Arizona Strip Ore 
Cell2 and 3 Cell4A Cell2 and 3 Cell4A 

Area (acres) 7.7 4 7.7 4 
Contaminant Concentration (pCi/g U- 42 42 107 107 
238)" 

Contaminant Concentration of all other 700 700 1783 1783 
isotopes (pCi/g) 

Process Emission Factor, Ew (g/m"yr)" 213 213 213 213 

Activity Enrichment Ratio 2.5 2.5 2.5 2.5 
Control Factor(%)" 70 70 70 70 

Notes: 
a) Assumes 94% recovery. 
b) The process emission factor for the tailings ponds was derived in Section A.l. 
c) The control factor of70% is based on the assumption that an active watering program as well as crusting agents 
are used to minimize the erosion of the tailings by wind. 

The Emission Rate (S) for U-238 and its decay daughters are calculated as follows: 

34489- February 2007 A-8 SENES Consultants Limited 



Dose Assessment in Support of the License Renewal Application & Environmental Report for 
White Mesa Uranium Mill 

S= (Process Emission Factor (g/m2yr))*(Area (acres))*(4047 m2/acre)*(Contaminant 
Concentration (pCi/g)) *(Activity Enrichment Ratio )*(1-Control Factor)*(l o- 12 Ci/pCi) (A.2-8) 

Using equation A.2-8, the U-238 Emission Rate from Tailings Cell 2 and 3 from the processing 
of Colorado Plateau ore is approximately 2.09E-04 Ci/yr. The decay daughters (Th-230, Ra-226 
and Pb-210) are emitted at a rate of 3.48E-03 Ci/yr. The U-238 Emission Rate from Tailings 
Cell 4A from the processing of Colorado Plateau ore is approximately 1.09E-04 Ci/yr. The 
decay daughters (Th-230, Ra-226 and Pb-210) are emitted at a rate of 1.81E-03 Ci/yr. 

Similarly, the U-238 Emission Rate from the Tailings Cell 2 and 3 from the processing of 
Arizona Strip ore is approximately 5.32E-04 Ci/yr. The decay daughters (Th-230, Ra-226 and 
Pb-210) are emitted at a rate of8.87E-03 Ci/yr. The U-238 Emission Rate from Tailings Cell4A 
from the processing of Arizona Strip ore is approximately 2.76E-04 Ci/yr. The decay daughters 
(Th-230, Ra-226 and Pb-210) are emitted at a rate of 4.61E-03 Ci/yr. 

Radon Emission Rates 

Colorado Plateau Ore Arizona Strip Ore 
Cell2 and 3 Ce114A Cell2 and 3 Ce114A 

Area (acres) 112.8 4 112.8 4 
Contaminant Concentration (pCi/mLs) 8.17 24.2 8.17 24.2 

Radon Release (F): 

F= (Contaminant Concentration (pCi/m2s)*(Area (acres))*(4047 m2/acre)*(3.156x107 s/yr)*(l0-
12 Ci/pCi) (A-2-9) 

Using equation A.2-9, the radon release from Tailings Cell2 and 3 (combined) and Tailings Cell 
4A is approximately 117.71 Ci/yr and 12.36 Ci/yr, respectively from the ore processing 
operations at the mill. 
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