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EPA has updated the 2011 draft  Regional Groundwater Assessment of Impacts from Historic Releases of 

the NECR Mine and UNC Mill Facilities Navajo Nation to include recently collected data and to replace a 

table in the original report that had incorrect units. 

 

The updated report includes: 

1. The 2011 report, in its entirety.  

2. Revised Table 3. Summary of Groundwater Sampling Results. The revised table , replaced in the 

original report, corrects unit error in original table and incorporates data from water samples collected 

in the summer of 2022 from five wells around the UNC Mill/NECR Mine and Quivira Mine Sites. 

3. Lab Data results from water samples collected in the summer of 2022.  The lab reports are included in 

Attachment A. 
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Section 1. Introduction    

The purpose of this report is to summarize the impacts to groundwater due to historical mining and 
milling activities of the Northeast Church Rock, and the United Nuclear Corporation (UNC) Mill in the 
Church Rock area of the Navajo Nation.                 

The United States Environmental Protection Agency (US EPA) issued the “Engineering Evaluation/Cost 
Analysis, Northeast Church Rock (NECR) Mine Site, Gallup, New Mexico” (EE/CA) on May 30, 2009, 
which presented its preferred remedy for clean-up of waste material from the NECR Mine Site.  The 
preferred remedy included excavation of approximately 871,000 cubic yards of waste material and 
placement in a disposal cell to be constructed on the United Nuclear Corporation (UNC) Mill Site tailings 
disposal cells located approximately 0.5 miles southeast of the NECR mine.  The EE/CA specifically 
stated: 

“The scope of this EE/CA is to present alternatives for surface and near-surface soil removal 
actions only. A detailed groundwater characterization has not been performed at the NECR 
mine facility to date.” 

US EPA received numerous comments expressing concern that the EE/CA did not address groundwater.  
The local community and the Navajo Nation requested that further evaluation and understanding of the 
area-wide impacts to groundwater from local mining activities be conducted prior to the NECR surface 
soil cleanup. This groundwater assessment was conducted in response to the local community and the 
Navajo Nation’s request to evaluate the potential groundwater impacts.   

To determine aquifers that were likely to be impacted, this assessment analyzed the historic releases from 
the NECR mine and UNC mill sites, and the groundwater flow direction.  Historical well data was 
reviewed to determine which wells were screened in potentially impacted aquifers, followed by review of 
historical and current groundwater chemistry data from representative wells.   

The historical sources of potential groundwater contamination analyzed in this report include mine water 
discharges from the NECR and Quivira Mines, the 1979 spill due to the dam failure at the UNC Mill Site, 
ponding at the NECR Mine Site, historical seepage from the mill tailings, the dewatering of the 
Westwater Canyon Formation during mining operations and the placement of waste rock back into the 
Westwater Canyon Formation.  The three local aquifers impacted by these releases include the Alluvium 
aquifer along the Rio Puerco, the Upper Gallup aquifer, and the Westwater Canyon aquifer.  The 
historical releases from the mill cell tailings are the subject of a current investigation and enforcement 
action of US EPA Region 6. 
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Similarly, this report references and discusses the findings and conclusions of several other historical 
reports that examined the effects of releases of the mine water discharge and 1979 spill on the soils and 
groundwater along the Rio Puerco.  However, this report focuses only on regional groundwater impacts of 
mining and milling in the local area. 
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Section 2. Geology 

2.1. SAN JUAN BASIN GEOLOGY 

The prominent geologic feature in northwestern New Mexico is the San Juan Basin, which encompasses 
over 26,000 square miles extending into southwestern Colorado (Figure 1).  The central portion of the 
basin is a circular, bowl-shaped depression containing sedimentary rocks up to 14,400 feet thick and 
ranging in age from approximately 2 million to 570 million years old. The uplifted, folded, and faulted 
rocks of the adjacent mountain ranges define the margins of the San Juan Basin. (Brister and Hoffman, 
2002). 

The geologic description of the San Juan Basin was developed through observations of the subsurface 
rock outcrops at the basin margins and from wells and mines within the basin.  The northern margin of the 
basin is defined by the San Juan uplift, La Plata Mountains, and Sleeping Ute Mountain of southern 
Colorado (Figure 1).  The western margin is defined by the Carrizo and Chuska Mountains and the 
Defiance uplift (monocline).  The southern margin of the San Juan Basin is defined by the Zuni 
Mountains (a result of the Zuni uplift), and the southeastern margin by the Lucero uplift and Ignacio 
monocline.  The eastern margin is defined by the Nacimiento Mountains (uplift) and the Gallina-
Archuleta arch.  The mountains and highlands at the margins of the basin receive most of the rainfall and 
have more vegetation than the semiarid San Juan Basin (Brister and Hoffman, 2002).   

Following the west, north, and east margins is the Hogback monocline, whose rocks dip steeply into the 
basin.  Following the southern margin is the Chaco slope, a gently dipping platform with upper elevations 
approximately 2,500 feet above the central basin (Brister and Hoffman, 2002).   

The basin terrain consists of mesas, canyons, and valleys eroded from nearly flat-lying Upper Cretaceous 
and Tertiary (approximately 95 to 2 million years ago) sedimentary rock units.  In the early Paleocene 
epoch (approximately 65 million years ago), the mountains and hogbacks that define the basin boundary 
began to form (Brister and Hoffman, 2002). 

The NECR mine is located on the Chaco slope adjacent to the Zuni uplift. 

2.1.1. San Juan Basin Stratigraphy in the Zuni Uplift 

The layers of sedimentary rock in the San Juan Basin slope down (dip) toward the center of the basin 
from the highlands at the margins.  Older sedimentary rocks are exposed at the margins of the basin and 
are successively overlain by younger layers of rock toward the center, “similar to a set of nested bowls” 
(Figure 2) (Brister and Hoffman, 2002). 
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The oldest rocks in the San Juan Basin are the Precambrian basement rocks (approximately 1,500 to 1,750 
million years old), which underlie all of the sedimentary rocks within the basin.  Outcrops of the 
Precambrian rocks appear in uplifts along the basin margins, including the Nacimiento Mountains, the 
Zuni uplift, and the San Juan uplift in Colorado.  Common Precambrian rock types in the area are Granite 
and quartzite (Brister and Hoffman, 2002). 

Sedimentary deposition occurred in the San Juan Basin from the Pennsylvanian through Tertiary periods 
(from approximately 330 to 2 million years ago) when the basin went through cycles of marine, coastal, 
and nonmarine deposition.  The Pennsylvanian and Permian formations (approximately 330 to 240 
million years ago) also outcrop in the uplifts at the basin margins, prominently in the Zuni uplift east of 
Gallup.  The Pennsylvanian and Permian rocks are marine and composed predominantly of limestone, 
shale, sandstone, and gypsum; and are fractured ground-water aquifers in the Zuni uplift region (Brister 
and Hoffman, 2002).   

The Pennsylvanian and Permian rocks are overlain by nonmarine Triassic rocks (approximately 240 
million years old) including sandstone, siltstone, and mudstone of the Chinle Group and the Rock Point 
Formation.  These nonmarine deposits occurred mainly from rivers and streams that flowed into the area 
from the southeast (Brister and Hoffman, 2002).   

This period of nonmarine deposition was followed by windblown sand dunes approximately 170 million 
years ago.  These dunes were preserved as cross bedded layers of sand in the Middle Jurassic Entrada 
Sandstone (Brister and Hoffman, 2002).   

During the Late Jurassic period (approximately 145 million years ago), stream-laid sands were deposited 
throughout the basin creating the Morrison Formation.  The United States Geological Survey (USGS) 
recognizes four members of the Morrison Formation in the southern margin of the San Juan Basin (aka 
Grants uranium district): the Recapture Member (oldest), the Westwater Canyon Member, the Brushy 
Basin Member, and the Jackpile Sandstone Member (youngest).  The Recapture Member is a grayish-red 
siltstone and claystone.  The Westwater Canyon Member overlies the Recapture Member and consists 
principally of medium- to coarse-grained, arkosic sandstones interbedded with mudstone units of variable 
thicknesses.  It is approximately 270 feet thick in NECR mine.  The Brushy Basin Member overlies the 
Westwater Canyon member, is approximately 70 feet thick, and consists of mudstone formed from 
volcanic ash falls.  The Jackpile Sandstone Member is the uppermost fluvial sandstone in the formation, 
and does not appear in the NECR area (Roca Honda Resources, 2009).  The Morrison is one of several 
well-known uranium-bearing rock units in the mining districts along the southern flank of the basin 
(Brister and Hoffman, 2002). 

The Late Jurassic period was followed by approximately 50 million years of no deposition and erosion, 
and no sediments were preserved in the San Juan Basin during the Early Cretaceous period (Brister and 
Hoffman, 2002). 
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The western U.S. was bisected by a large interior seaway during the Late Cretaceous (approximately 95 to 
65 million years ago), which had a northwest-to-southeast-trending shoreline in northwest New Mexico.  
The shoreline migrated back and forth (northeastward and southwestward) across the basin, depositing 
approximately 6,500 feet of marine, coastal plain, and nonmarine sediments.  The back and forth 
migration of the shoreline across the basin shifted the depositional environment from nonmarine to 
marine (transgression), and back to nonmarine (regression), until the seaway retreated from the basin and 
nonmarine deposits dominated the area at the end of the Cretaceous.  The marine deposits in the area 
consist of sandstone, shale, and a few thin limestone beds; the coastal plain deposits include sandstone, 
mudstone, and coal; and nonmarine deposits include mudstone, sandstone, and conglomerate (Brister and 
Hoffman, 2002).   

The transgression/regression sequence was repeated throughout the Late Cretaceous period and was 
preserved in the formations in the San Juan Basin.  The Late Cretaceous rocks include the following units 
from the oldest to the youngest: the Dakota Sandstone, the Mancos Shale, the Mesa Verde Group (which 
includes the Gallup Sandstone, the Crevasse Canyon Formation, and the Point Lookout Sandstone), the 
Menefee Formation, the Cliffhouse Sandstone, the Lewis Shale, the Pictured Cliffs Sandstone, the 
Fruitland Formation, and the Kirtland Shale (Brister and Hoffman, 2002).  The youngest rock outcrops in 
the NECR area are from the Mesa Verde Group (Canonie, 1988).   

The Dakota Formation dates from the Late Cretaceous and consists of fine to medium grained, well sorted 
sandstone with siltstone and shale interbeds (Hilpert, 1963).  The Formation is about 100 feet thick in the 
NECR mine (Canonie, 1988).  

The Mancos Shale Formation dates from the Late Cretaceous and consists of three Members. The 
lowermost (oldest) Whitewater Arroyo Shale Member is about 60 feet thick, the middle Two Wells 
Sandstone Member is about 50 feet thick and the uppermost Mancos Shale Member is about 700 feet 
(Hilpert, 1963 and Canonie, 1988).  The upper 200 feet of the Mancos Shale is interbedded with the lower 
Gallup sandstone of the Mesa Verde Group (Canonie, 1988). 

In the NECR Mine, the Gallup formation occurs as the Lower Gallup Sandstone and the Upper Gallup 
Sandstone with the Lower Gallup Sandstone interbedded in the upper portion of the Mancos Shale 
(Figure 3 and Figure 4).  The lower Gallup Sandstone is approximately 160 feet thick and the Upper 
Gallup Sandstone is approximately 150 feet thick.  The Crevasse Canyon Formation overlies the Gallup 
Formation and includes the Dilco Coal Member, the Mulato Tongue, and the Dalton Sandstone Member.  
The basal unit of the Crevasse Canyon Formation is the Dilco Coal Member, which is approximately 100 
feet thick and consists of interbedded sandstone, siltstone, shale and coal beds.  The Mulatto Tongue is 
actually a member of the Mancos Shale but occurs between the Dilco Coal Member and the Dalton 
Sandstone in the Church Rock area and is included in the Crevasse Formation locally.  The Mulatto 
Tongue consists of shale, siltstone, and marine sandstone and is approximately 70 feet thick.  The Dalton 
Sandstone Member is above the Mulatto Shale and is approximately 90 feet thick at the top of the NECR 
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Mine.  The Dalton Sandstone is a light gray very fine grained to fine grained marine sandstone.  The 
Dalton Sandstone comprises the surface rocks at the NECR Mine (Canonie, 1988, and Brister and 
Hoffman, 2002) The Dalton Sandstone is non-producing formation in the vicinity of NECR, and as a 
consequence, there are no wells drawing from that formation.   

Nonmarine deposition in stream channels, floodplains, lakes, and windblown sands were the dominant 
forms of sediments in the San Juan Basin from the end of the Cretaceous through the Tertiary 
(approximately 65 to 2 million years ago). These deposits are found primarily in the central basin area 
away from the margins (Brister and Hoffman, 2002). 

2.2. HYDROGEOLOGY 

There are two main sources of sources of water in the Churchrock area: surface water and groundwater.   

2.2.1. Surface Water 

Average annual precipitation in the area is approximately 12 to 16 inches and generally occurs as 
localized, short-duration, high-intensity thunderstorms from July to October causing streams in the area to 
be primarily ephemeral (EPA, 2007c).  Water records from 1948 through 1962 indicate the annual 
evaporation rate is nearly 5 times the precipitation rate, which means more water is lost to the atmosphere 
than is absorbed by the ground, creating a semi-arid climate.  Native vegetation consists of grasses, shrubs 
and trees, but is generally sparse in the region and provides minimal protection from surface erosion 
(Stone, 1981).   

The dry conditions and high intensity rains cause the surface soils to quickly saturate and prevent 
precipitation from penetrating deeper below the ground surface and much of the rain fall in the canyons 
washes over the ground surface.  During periods of increased precipitation the discharge rate in the 
streams increases allowing more sediment to be suspended in the river.  Short-term, fast moving streams 
and arroyos are produced that cut-through the bedrock in the canyons and washes, carrying the sediments 
downstream, and depositing them as alluvium.  Drainage ways and washes in the area tend to be long 
rectilinear channels following the direction of local fracture zones, suggesting influence from the 
underlying bedrock and regional uplift.  This stream pattern is especially apparent where channels cross 
the Upper Gallup Sandstone (USGS, 1994). 

The alluvium in the canyons and on valley floors consists of fine grained sand inter-fingered with silty 
clay layers deposited from eroded bedrock material.  The alluvium directly overlies sedimentary bedrock 
in the Puerco River basin and aids in transferring surface water through the shallow groundwater zone in 
the alluvium to the deeper bedrock aquifers (Figure 5).  The water table elevation in the area remains 
relatively constant through the year allowing the river channel to act as a zone of recharge, losing water 
downward through sediments when water is flowing in the river, and as zone of evaporation when water 
is not actively flowing in the channel (USGS, 1994).  When surface water is present near the NECR mine, 
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the flow direction is from northwest to southeast along unnamed arroyos and into the northeast- to 
southwest-trending Pipeline arroyo. 

2.2.2. Groundwater 

The sandstone units in and near the NECR mine and the UNC Mill area mine overlying the basement 
faults show passive bending or draping as evidenced by fracturing in the sedimentary rock layers.  The 
fracturing increases near the hinge of the folds over the basement faulting.  Recharge for the aquifers 
primarily occurs where the water bearing strata are exposed at the ground surface or where they are in 
direct contact with potentially saturated alluvial deposits.  The ability of the sandstone units to capture 
water increases as it is weathered from exposure, fractured from faulting, or chemically altered through 
dissolution.  The main water bearing strata in the NECR mine and the UNC Mill area, from shallowest to 
deepest, are the alluvial deposits, the Upper Gallup Sandstone, the Lower Gallup Sandstones, and the 
Westwater Canyon Sandstone (Raymondi, R. & Conrad, R., 1983).  Because of the northward dip of the 
rock units, each of these strata outcrop along the Pipeline Arroyo and the North Fork of the Puerco River 
with the deeper units appearing further south.  The rock outcrops comprise a narrow east-to-west belt that 
forms the southern outline of the San Juan Basin along the north side of the Zuni Uplift.  The narrow 
exposures dip northward locally from 3 to 30 degrees, and occur at elevations of approximately 6,500 feet 
above mean sea level.  As stated previously, rainfall infiltrates into the shallow subsurface and become 
the alluvium groundwater moving southwesterly with the ground surface contours.  Groundwater is 
transmitted to the underlying water bearing strata where the alluvium comes in contact.  Once in the water 
bearing strata, the groundwater flows northward following the regional dip in the area (Kerr-McGee 
Corporation, 1976).  A piezometric surface map for the Upper Gallup Sandstone shows a northeast flow 
direction following the regional dip in the area of the NECR Mines (EPA, 2010).  Regional dip at the east 
end and south of the Zuni Uplift becomes nearly level and may not have much effect on groundwater flow 
direction (Stone, 1981). 

Prior to mine dewatering a continuous shallow groundwater system in the alluvium was not likely present 
in Pipeline Arroyo area.  The alluvium in the Pipeline canyon became saturated and generated an artificial 
groundwater system once dewatering of the mine began. 

Measurements and calculations conducted by the USGS on water flowing in the Pipeline Arroyo from 
March through June 1981 estimated a daily water loss of 47,500 cubic feet (ft3) of water per day.  The 
areas of loss were evapotranspiration (5,000 ft3/day), alluvial underflow (4,000 ft3/day), absorbed by the 
Upper Gallup Sandstonei (32,000 ft3/day), and absorbed by the Torrivio Sandstone1 and Dilco Coal 

                                                      
1 Raymondi and Conrad identified the Torrivio Sandstone Member as located just above the Upper Gallup 
Sandstone Member; however, subsequent geologic review of drilling logs and fieldwork found the Torrivio 
Sandstone Member cannot be distinguished from the underlying Upper Gallup Sandstone Member.  This 
groundwater assessment report includes the Former Torrivio Sandstone Member as part of the Upper Gallup 
Sandstone Member. 
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Members (6,500 ft3/day) (Raymondi, R. & Conrad, R., 1983).  The amount was approximately 7% of the 
total flow in the arroyo and indicates substantial recharge occurred from surface precipitation along 
fractured sections of the bedrock. 

According to a study conducted by Canonie, the alluvium sandstone layers within the Upper Gallup 
Sandstone Member are in direct contact with the tailings or tailings seepage.  Figure 5 provides a 
conceptual model of how surface water and tailings can be transported to the shallow and deep aquifers in 
the region. 
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Section 3. Potential Location of Mining Impact 

3.1. MINING HISTORY IN THE CHURCHROCK AREA 

Uranium was mined near Church Rock from the 1950’s until 1962, and to a greater extent from 1967 to 
1986.   The NECR Mine and the Quivira Mine (a.k.a. Kerr-McGee Mine) mined uranium ore form the 
Westwater Canyon member of the Morrison Formation from shafts between 1500 and 2000 feet below 
ground surface (bgs).  Because the ore body was located below the groundwater table; large quantities of 
groundwater had to be pumped from the shafts to allow access to the ore.  Prior to the mining and milling 
activities, no near-surface ground water system existed in the site area.  During mining operations the 
Pipeline Arroyo had a steady flow of water from the mine water discharge.   

Initially, mine water pumped from the shafts and mining works was discharged directly into an unnamed 
arroyo that feed into the Pipeline arroyo.  In 1973, UNC applied for a National Pollution Discharge 
Elimination System (NPDES) permit for NECR Mine and in 1974, Kerr-McGee applied for the Quivira 
Mine.  The permits granted effective January 1975, set the maximum uranium concentration of 2 
milligrams per liter (mg/L) and dissolved radium-226 at 30 picocuries per liter (pCi/L).  The dissolved 
radium-226 standard was subsequently lowered in 1977 to 3.3 pCi/L.  Both mines used settling ponds 
followed by ion-exchange to meet the NPDES permit requirements.  There were numerous daily 
exceedences during the mine discharge permit period.  The USGS estimates that over the period of 
operations of the mines, a total of approximately 600 tons of uranium were released into the Pipeline 
Arroyo/Rio Puerco from the mine water discharges alone.  The NECR mine ceased operations in 1982 
and the Quivira Mine in 1986.   

The mill facility at UNC was licensed to operate in May 1977.  The mill used conventional acid leach, 
solvent extraction methods to extract uranium.  The acid-waste tailings mix was pumped to three disposal 
cells located adjacent to the Pipeline Arroyo.  Acidic waste water seeped into two underlying Gallup 
sandstone formations and the Alluvium material underneath the Pipeline Arroyo.   

In July 1979, the dam on the south disposal cell failed and an estimated 94 million gallons and 18,000 
tons of suspended solids were released into the Pipeline Arroyo, and ultimately in the Rio Puerco.  Details 
of the release are presented in Section 4.2 Uranium Mine Releases. 

In May 1982, the UNC Mill site was closed and in 1987, UNC submitted a reclamation plan for 
permanent closure to the Nuclear Regulatory Commission (NRC). A final Reclamation Plan was 
approved in 1991, which included dewatering of Borrow Pit #2, regrading and recontouring the tailings 
piles, dismantling the Mill buildings and equipment, and placing them in Borrow Pit #1 in compacted 



Section 3 Potential Location of Mining Impact 

3-2 

layers.  A soil and rock cover was placed over the 100 acre tailings disposal cells.  The final element for 
closure is groundwater corrective action program that is ongoing. 

3.2. URANIUM MINE/MILL RELEASES 

The releases that occurred as a result of uranium mining at NECR: mine water discharges from the NECR 
and Quivira Mines, the 1979 spill due to the dam failure at the UNC Mill Site, ponding at the NECR 
Mine Site, and historical seepage from the mill tailings cells. In addition, the dewatering during mining 
operation and the placement of waste rock back into the ore body may have impacted the Westwater 
Canyon formation. (Figure 6). 

The largest historic release associated with mining in the area was the discharge of groundwater pumped 
from the uranium mines.  Because the ore deposits were below the water table, groundwater was pumped 
from the mine workings to allow access to the ore bodies, tunnels, and shafts during operations.  At its 
peak, mine water from NECR and neighboring Quivira Mine was discharged at 5,000 gallons per minute 
(gpm) to the unnamed arroyo which fed into the Pipeline Arroyo (Figure 7).  Mine discharges began in 
1967 but were not treated until after 1975 under an NPDES permit.  The USGS estimates that 
approximately 140 million cubic meters of mine water discharge (37 billion gallons) and 600 tons of 
uranium was released into the Pipeline Arroyo/Rio Puerco from the discharges conducted from 1967 
through 1985 when the UNC mining operations ceased.    

In 1979, a catastrophic release occurred when the dam on the south tailings disposal cell at the UNC Mill 
facility failed and approximately 94 million gallons of acidic mine tailings were released into the Pipeline 
Arroyo.  The release increased flows in the Rio Puerco and carried mine tailings as far as 80 miles 
downstream into the State of Arizona.  The release left deposits of tailings sludge along the Pipeline 
Arroyo which contained radioactive thorium, uranium and other metals.  Under oversight of the State of 
New Mexico (NMEID), UNC conducted a cleanup of tailings containing high levels of thorium-230 
along approximately 8 miles on the Pipeline Arroyo and Rio Puerco downstream of the spill.  Sediment 
samples collected after the cleanup indicated that most Thorium-230 levels were below NMEID 
standards.  A comprehensive human health assessment of the spill was conducted by NMEID, NRC, and 
US EPA, and included water samples, sediment samples, air monitoring, and human and animal tissue 
analyses.  The study found increased levels of radionuclides, specifically uranium, in animal tissue and 
bone radioactivity, although the high levels could not be directly associated with the 1979 spill, but may 
have been associated with the mine water discharges (Centers for Disease Control [CDC], 1980). 

A sustained release in the form of seepage from the tailings disposal cells occurred, when UNC 
discharged an estimated 820 million gallons of acidic mine water and sludge into unlined tailings disposal 
cells located adjacent to the Pipeline Arroyo.  Of the estimated 820 million discharged, an estimated 380 
million gallons were lost to evaporation during this period and 94 million gallons were lost in the dam 
failure, leaving approximately 346 million gallons that seeped into the underlying formations or were 
retained in the tailings sludge.  Whenever possible during closure of the tailings disposal cells, UNC 
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removed excess liquid and mixed lime into the disposal pits in an attempt to neutralize the remaining 
acidic material.  The Closure Report for the Mine Site stated that the tailings were no longer discharging 
into the underlying units.  The contamination associated with the historic release is being cleaned up by 
UNC with oversight by US EPA Region 6 (UNC, 2011). 

In response to a concern about the continued movement of the groundwater plumes, UNC conducted an 
assessment of the tailings to determine if contaminated liquids were still seeping into the formation 
aquifers below the site in 2004.  The study included installation of piezometers near the former borrow 
area that had been the original source of acid seepage.   Based on the field work and evaluation of historic 
data, the report concluded that the disposal cells had in fact stopped leaching to the aquifers.  In 2011, in 
response to a request by US EPA, UNC modeled the saturation rate in the tailings over time and 
concluded that saturation exists in locations but the fluid is bound into the soil matrix.   

There were also ponds on the NECR Mill site as part of the NPDES treatment process.  The mine water 
pumped from the Westwater Canyon Formation was held for settlement prior to treatment and discharge 
into the Unnamed Arroyo.  Theoretically, mine water could seep into the underlying formation that is 
located at the surface.  The formation that outcrops at the NECR Mine is the Dalton sandstone which is a 
non-producing formation in the area.    

The mining of uranium ore in the Westwater Canyon Formation at NECR involved sinking a shaft to the 
ore zone and dewatering since the ore resided below the top of the water table elevation.  The dewatering, 
open shaft, tunnels, and stopes introduced air into the rock layers that were previously saturated.  Opening 
of the underground through dewatering and exposure to air caused the geochemical setting to change 
from a reducing environment to an oxidizing environment.  .  After mining ended, the groundwater has 
been re-saturating the ore zones that were dewatered.  The re-saturation is likely to have occurred slowly, 
but it would still trap some air that likely entered the ground water as dissolved oxygen.  It would likely 
take a period before the geochemical condition of the ground water will change from an oxidizing to a 
reducing environment again. The oxidizing environment is more conducive to uranium solubilization and 
mobilization. At the end of mining and the beginning of closure, some parts of the NECR Mine were 
filled with washed tailings sands from the UNC mill using a slurry mixture that was pumped from the 
surface and down into the mine.  After backfilling was completed, the NECR Mine was closed and sealed. 
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Section 4. Conceptual Model 

Major releases uranium, radium and gross alpha that occurred in the NECR area are dewatering of the 
mine and discharges of mine water in to the unnamed Arroyo, catastrophic release from the tailings 
disposal cells, and seepage to the subsurface from water in the tailings disposal cells.  These releases are 
discussed in more detail in Section 3.2.  To assess the impact of all historic releases, wells that may have 
been impacted by the releases were selected.  The wells were selected by reviewing the release, 
determining the movement of water from the release through in the subsurface, and identifying wells in 
the pathway.  

The mine water discharges and the spill from the 1979 dam breach flowed south-southwesterly along the 
Pipeline Arroyo and into the Rio Puerco.  The water infiltrated into the shallow groundwater unit in the 
Alluvium.  The Alluvium beneath the Pipeline Arroyo is shallow and no wells were drilled in that part of 
the formation.  However, shallow hand dug wells in the Alluvium beneath the Rio Puerco have been used 
in the area since before mining began.   

To a lesser extent, mine water discharges would have also seeped through the Alluvium into the Upper 
Gallup formation where the Upper Gallup contacts the base of the Alluvium along the Pipeline Arroyo at 
the UNC Mill site.  The Upper Gallup formation was unsaturated in the vicinity of the UNC Mill Site 
prior to mining operations, but became saturated once mine dewatering began (Canonie, 1988).  Once 
mining operations ceased, the water levels in the Upper Gallup decreased.   

Seepage from the tailings disposal cells infiltrated into the Upper Gallup Sandstone where it contacts the 
base of the Alluvium beneath the tailings disposal cells.  Because groundwater flow in the Upper Gallup 
Sandstone Member is northerly at the UNC mill site, the closest well north of the site screened in the 
Upper Gallup Sandstone Member was selected for this assessment.   

The Dalton Sandstone Member outcrop is present at the NECR Mine site where the historic holding 
ponds were operated for the NPDES permit compliance treatment before releasing into the Pipeline 
Arroyo.  Theoretically, any seepage from the surface at the NECR Mine site would infiltrate into the 
Dalton Sandstone; however, the sandstone has been described in several wells logs in the area as dry or 
non-producing.  A review of available well logs for the area at Navajo Nation Division of Natural 
Resources Department of Water Resources did not find any wells screened across the Dalton Sandstone 
Member in the vicinity of the site, further indicating that the sandstone does not produce water.  The 
shallowest water producing formation at the NECR Mine site is the Upper Gallup. 

The mining operations and subsequent closure may have impacted or altered the Westwater Canyon 
aquifer in the area of the mine.  An oxidation/reduction environment is required for uranium to leach into 
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the groundwater.  Dewatering the mine workings and exposing the ore to air may have accelerated 
oxidation of the uranium ore, and once groundwater was allowed to fill the mine workings when the mine 
closed operations a larger oxidation/reduction environment may have been created than previously 
existed.  In addition, waste rock from the mining and milling processes was placed in the mines to fill the 
workings and remove the waste rock from the surface.  The waste rock also may have added oxidized and 
partially processed ore to the subsurface environment also increasing the oxidation/reduction environment 
in the mine area.  Groundwater from the Westwater Canyon formation is used for drinking water up 
gradient in the aquifer (south of the mine) and near Crownpoint, New Mexico, approximately 40 miles 
cross gradient.  The Westwater Canyon aquifer is too deep in the mine vicinity and wells for assessing 
water quality are limited to the NECR Mine Well (abandoned in 2004) and Mill Well2.    

Table 2 provides a summary of the rationale in selecting the wells used to assess groundwater quality for 
this assessment.  The five historic releases are listed across the heading and the water bearing units are 
listed in the first column.  If the water bearing unit had a potential impact from a specific release based on 
water flow in the area, the closest well to that impact was chosen.  A review of the well locations in the 
Alluvium identified two old wells in the Rio Puerco Alluvium immediately down gradient of mouth of 
the Pipeline Arroyo. These wells would have been the first to see a potential impact from mine water 
discharges and 1979 spill.  Two wells in the Upper Gallup formation north of the UNC Mill site and north 
of the NECR Mine Site were identified to assess impacts from the UNC Mill tailing seepage and the Mine 
water discharge historic releases.  The UNC Mill well and the abandoned NECR Mine well are the only 
wells located in the Westwater Canyon aquifer in the area.  There are no wells in the Dalton formation.  

Figure 8 presents the well locations. 

 

                                                      
2 Documents reviewed indicated that the Mill well is located in the Westwater Canyon member.  However, one reference 
indicates that it might be located in the sandstone above the Westwater Canyon Member: the Dakota Sandstone.   
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Section 5. Area-wide Groundwater Sampling Events 

After mining operations began in the area, several sampling programs were instituted in response to 
increased community concern regarding the quality of the water for domestic and livestock purposes.  
This section describes these sampling programs and their findings in the area.  Most of the programs were 
broader in scope than the impact of historic releases at the NECR Mine and the UNC Mill Site, and 
included wells that are not hydrogeologically connected to these sources.   

The chemicals of concern in groundwater in the NECR mine area include radionuclides, TDS, nitrates, 
and arsenic.  The primary contaminants are radium-226, radium-228, uranium, and TDS.  The primary 
risk to human health and the environment from the chemicals of concern is through direct ingestion of 
contaminated groundwater or ingestion of meat from livestock that have ingested contaminated 
groundwater.  The cleanup criteria for groundwater in the areas are the US EPA maximum contaminant 
levels (MCLs) for drinking water.   

The US EPA established primary and secondary MCLs to protect public health and provide guidelines to 
state and local enforcement agencies.  Primary MCLs are legally enforceable standards that apply to 
public water systems and were established to protect public health by limiting the levels of contaminants 
in drinking water.  The secondary MCLs are non-enforceable guidelines regulating contaminants that may 
cause cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or 
color) in drinking water.  The US EPA recommends secondary standards to water systems but does not 
require systems to comply. 

The MCLs for the contaminants of concern for NECR are: 

Contaminants Primary MCL Secondary MCL 
Gross Alpha 15 pCi/L  
Radium-226 not established not established 
Radium-228 not established not established 
Radium-226 + Radium-228 5 pCi/L  
Uranium 30 mg/L  
TDS not established 500 mg/L 
Nitrates 10 mg/L  
Arsenic 10 mg/L  
Sulfate not established 250 mg/L 
pH Less than 6.5 

greater than 8.5  
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Water samples have been collected from many unregulated wells and springs throughout the Navajo 
Nation region under various investigations and programs.  From 1977 to 1979, Los Alamos Scientific 
Laboratory collected samples in the Church Rock area as part of the National Uranium Resource 
Evaluation Program (NURE) during the hydrogeochemical and stream sediment reconnaissance phase.  In 
July 2002, a water quality sample was collected from a domestic well in the Westwater Canyon Member 
in the area of the UNC Mill.  In 2003 and 2004, Navajo Nation Environmental Protection Agency 
(NNEPA) collected samples under the Church Rock Uranium Monitoring Project (CRUMP).  EPA 
collected additional samples in the Church Rock area from 2008 through 2010.  Because the wells are 
unregulated sources of water, limited or no information on well development is available and 
groundwater samples were not collected regularly.  Available analytical results summarized below are 
from limited grab groundwater samples. 

5.1. NURE 1977 TO 1979 SAMPLING EVENT 

From September 1977 to October 1979, NURE collected thirteen groundwater samples in the Church 
Rock area from twelve wells.  Data from the samples were compiled and transferred to a database by 
USGS.  Ten samples were collected in September 1977; one sample was collected in October 1978; and 
two samples were collected in October 1979 after the UNC Mill tailings spill in July 1979, including a 
resample of a well from the 1977 event (EPA, 2009d).  Samples are identified in the database with unique 
identifiers; however, no information is available to correlate the samples with wells from other sampling 
events or specific aquifers in the area.  Sample identification, dates collected, and uranium concentrations 
are presented below. 

Sample ID Date Collected Uranium Concentration  
 1081950 9/20/1977 0.89 

1081951 9/20/1977 0.22 
1081952 9/20/1977 0.18 
1081953 9/20/1977 0.64 
1081954 9/20/1977 2.4 
1081955 9/20/1977 1.24 
1081956 9/20/1977 2.62 
1081958 9/20/1977 0.44 
1081962 9/20/1977 0.63 
1082210 10/01/1978 1.46 
1082328  

(resample of 1081958) 
10/17/1979 0.24 

1082365 10/18/1979 0.95 
1082366 10/18/1979 1007.4 

 



Section 5 Area-Wide Groundwater Sampling Events 

5-3 

Uranium concentrations in the samples ranged from 0.17 µg/L to 2.62 µg/L, except for sample 1082366 
that had a uranium concentration of 1,007.4 µg/L, which exceeded the MCL of 30 µg/L.  Sample 
1082366 was collected from the drainage directly across Pipeline Arroyo from the UNC Mill .   

5.2. 2002 UNC MILL SAMPLING EVENT 

In July 2002, MWH collected a water quality sample from the Westwater Canyon Member in the area of 
the UNC Mill from a domestic well located in Section 2 of Township 16 north and Range 16 west.  
Dissolved uranium was detected at a concentration of 70 µg/L, and gross alpha activity was not detected 
at a level greater than the laboratory reporting limit of 1.0 pCi/L (MWH, 2003).   

5.3. CHURCH ROCK URANIUM MONITORING PROJECT 2003 AND 2004 SAMPLING 
EVENTS 

EPA and NNEPA collected water samples near the Church Rock and NECR Mines in October 2003 as 
part of the CRUMP.  The pollutants and water quality parameters included in the analyses were 
concentrations of arsenic, iron, selenium, sulfate, pH, total hardness, fluoride, chloride, and total 
dissolved solids.  Many of the wells sampled during the CRUMP October 2003 study were deemed 
unsuitable for human and domestic uses based on water quality parameters of the samples, and various 
pollutants detected.  Thirteen wells were sampled in the area and analyzed for uranium (EPA, 2009):  

• Well 14K-313 contained 0.05 µg/L of uranium  

• Well 14K-586 contained 3 µg/Lof uranium 

• Well 15T-303 (listed as 15K-303) contained 0.69 µg/L of uranium  

• Well 16-4-10 contained 69.37 µg/L of uranium  

• Well 16K-336 contained 0.57 µg/L of uranium 

• Well 16K-340 contained 2.92 µg/L of uranium  

• Well 16T-348 contained 0.29 µg/L of uranium 

• Well 16T-534 contained 0.15 µg/L of uranium  

• Well 16T-559 contained 0.09 µg/L of uranium 

• Well 16T-606 contained 6.99 µg/L of uranium  

• Well 16T-608 contained 5.76 µg/L of uranium 

• Well Grey contained 14.84 µg/L of uranium  

• Well Solar contained 0.24 µg/L of uranium 

 

Of the 13 wells sampled during this sampling event, only the groundwater sample collected from well 16-
4-10 contained uranium at a concentration greater than the MCL of 30 µg/L.  Well 16-4-10 is a shallow 
well (less than 10 feet) and located approximately 6.5 miles downgradient of the UNC Mill site.  It 
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appears to be located in an outcrop of the Morrison Formation along a tributary drainage running 
northwest into the Rio Puerco.   

5.4. EPA 2008 TO 2009 SAMPLING EVENT 

EPA collected and analyzed water samples from 2008 to 2009 from the following wells: 

• Well 15K-303 contained 0.38 µg/L of uranium 

• Well 14T-586 contained 1.5 µg/L of uranium  

• Well 14K-313 did not contained uranium at a concentration greater than or equal to the 
laboratory reporting limit 

• Well Grey contained 5.2 µg/L of uranium 

• Well 16-4-10 contained 260 µg/L of uranium 

• Well 16-3-4 did not contained uranium at a concentration greater than or equal to the 
laboratory reporting limit 

• Well 16T-513 did not contained uranium at a concentration greater than or equal to the 
laboratory reporting limit 

• Becenti Trail Spring contained 110 µg/L of uranium  

The uranium concentrations in the samples collected from well 16-4-10 in 2008 and the Becenti Trail 
Spring in 2009 exceeded the MCL of 30 µg/L.    As mentioned earlier, Well 16-4-10 is downstream of the 
mines; however, it is along a different drainage running northwest into the Rio Puerco and therefore is not 
influenced by the releases analyzed in this report.  Becenti Trail Spring is a shallow water source with an 
aquifer listed as 231CHNL, the Chinle Formation, although the spring depth does not correlate well with 
the expected formation depth.  The measured depth to water at the Becenti Trail Spring was reported as 
12 feet bgs.  The spring may be an associated with the same source as Well 16-4-10. 

5.5. EPA 2010 SAMPLING EVENT 

EPA collected and analyzed water samples from the following wells on October 19, 2010: 

• Well 15K-303 had uranium activity of 0.978 pCi/L  

• Well 14T-586 had uranium activity of 2.474 pCi/L  

• Well Mill Well had uranium activity of 5.604 pCi/L  

• Well 16K-336 had uranium activity of 0.743 pCi/L  

• Well 16K-340 had uranium activity of 1.812 pCi/L 
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• Mine Well was not sampled because it had previously been abandoned in place and filled with 
concrete. 

Water from the wells were analyzed in the field for pH, temperature, conductivity, dissolved oxygen 
(DO), salinity, total dissolved solids (TDS), turbidity, and oxygen reduction potential (ORP).  Samples 
were collected from each of the wells and analyzed for gross alpha, beta, and photon radioactivity by EPA 
Method 900, radium-226 by EPA Method 903.1, radium-228 by EPA Method 904.0, isotropic uranium by 
Health and Safety Laboratory (HASL) Method 300 U-01-RC mod, and thorium by HASL Method Th-01-
RC mod.  All wells met the maximum contaminant level (MCL) for radionuclides in drinking water, 
except 16K-336 that had a Radium (226 and 228) activity level of 5.78 pCi/L, which is greater than the 
MCL of 5 pCi/L. Groundwater samples from all wells exceeded the TDS secondary MCL of 500 mg/L.  
(Secondary MCLs are not health-based and for aesthetic considerations, such as taste, color and odor.) 
Wells 16K-340, 14K-586, 15T-303 and Mill Well had concentrations of sulfate greater than the secondary 
MCL of 250 mg/L.  Well 16K-336 contained arsenic at a concentration of 11 mg/L, slightly greater than 
the MCL of 10 mg/L.  A summary of the analytical results from the 2010 sampling event are presented in 
Table 1. 
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Section 6. Historical Groundwater Data for Select 
Wells 

Water quality data including radionuclides and general chemistry were evaluated for the selected wells 
identified in Section 4.  Table 3 summarizes data from the selected wells.  Evaluation of the well data was 
problematic because: 

• very few wells had groundwater data from before mining began, 

• samples from different wells were rarely collected concurrently, making comparison of water 
quality parameters difficult, 

• sampling methods and procedures could not be verified for most of the data, 

• analytical procedures have modified and become more sensitive since sampling began, 

• Infrequent sampling events providing a small data set. 

The most recent laboratory analytical data for groundwater indicate that all wells met the federal standard 
for radionuclides contaminants, except 16K-336 that had a Radium (226 and 228) activity level of 5.78 
pCi/L, which is greater than the MCL of 5 pCi/L.  Well 16K-336 contained arsenic at a concentration of 
11 mg/L, slightly greater than the MCL of 10 mg/L. Groundwater samples from all wells exceeded the 
Total Dissolved Solids (TDS) secondary MCL of 500 mg/L.  Wells 16K-340, 14K-586, 15T-303 and Mill 
Well had concentrations of sulfate greater than the secondary MCL of 250 mg/L.  The secondary MCLs 
are not health-based but established considering aesthetic qualities such as odor, taste and color. Primarily 
due to the high TDS concentrations, the water from the wells is considered poor quality for human 
consumption. 

The data show indicates: 

Alluvium 
wells:  

• Decreases in the conductivity from >1,330 to 150 and >1,180 to 190 

• Decreases in nitrates from 13.02 mg/L to <7 mg/L, and >13.0 mg/L to 5.97 mg/L 

• A temporary increase in sulfate followed by decreasing concentrations, to 
concentrations approximately the same sulfate concentrations from the first 
sample event pre-mining. (368 mg/L and 118 mg/L) 

Gallup 
Wells: 

• Both wells exhibit increases in sulfate from 580.68 mg/L to 1,380 mg/L in well 
14K-586 and 520 mg/L to 2,000 mg/L in well 15T-303. 
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Westwater 
Canyon: 

• The Mill Well exhibited a decrease in uranium concentrations from 65 mg/L in 
1984 to 3 mg/L in 2010.  No radionuclide data was available for this well prior to 
1984.  However, the Mine well that draws water from the same formation had 
dissolved uranium concentrations between 0.725 mg/L and 3.71 mg/L in 1979 

• The Mill Well showed an increase in TDS and sulfate from 335 mg/L to 2,300 
mg/L and from 32 mg/L to 1,460 mg/L, respectively. 
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Section 7. Summary of Prior Groundwater 
Assessments 

 
The US EPA and USGS conducted assessments of the groundwater in response to growing concern over 
the possible impact to the groundwater quality in the area around and down gradient of the NECR Mine. 

7.1. WATER QUALITY IMPACTS OF URANIUM MINING AND MILLING ACTIVITIES IN THE 
GRANTS MINERAL BELT, 

In 1975, at the request of NMEIA, US EPA Region 6 assessed the impacts of mining and mine water 
discharge in the Grants Mineral belt, specifically in relation to the applicable regulations and standards 
(US EPA, 1975).  The water quality assessment evaluated discharges, potable water supply and limited 
stream data for the Ambrosia Lake, Church Rock and Jackpile-Paguate Mining areas.  A representative 
sample of the mine discharge water could not be collected during the initial sampling event at the NECR 
Mine (referred to as United Nuclear Corporation Churchrcok Mine) because a power failure caused the 
mine to flood and mining operations were temporarily suspended for repairs.  The report stated that even 
without a representative sample “Indications are that the present treatment facility is inadequate to meet 
existing NPDES permit conditions.”  NMEIA returned to the mine on March 14, 1975, and collected a 
sample after the mining operations had resumed.  The concentration of radium-226 in the sample was 57 
pCi/L, which exceed the NPDES permit condition of 30 pCi/L. 

The assessment also found that concentrations of radium-226 and selenium in drinking water at the 
NECR Mine and mobile home area for workers and families exceeded the United States Public Health 
Service limits of 3 pCi/L and 0.01 mg/L, respectively.  Radium was detected at concentrations of 12.6 
pCi/L at the mine and 39.7 pCi/Lin a mobile home used by mine workers, and selenium was detected at a 
concentration of 0.06 mg/L in both locations.  The US EPA recommended finding an alternate source of 
potable water for the workers and families of miners who use the wells (US EPA, 1975). 

7.2. HISTORIC WATER QUALITY DATA, PUERCO RIVER BASIN, ARIZONA AND NEW 
MEXICO 

In 1988, the USGS began a five-year study of the occurrence and movement of radionuclides and trace 
metals in the Puerco River basin in Northeastern Arizona and northwestern New Mexico (USGS, 1991).  
The report presented historical water quality data for select wells in the Puerco river basin and a 
bibliography of geology, hydrology, and water quality references.  The purpose of the report was to 
summarize data for surface water and groundwater quality indicators in the Puerco River basin dating 
from before the mine tailings release up to 1988.  The report included water quality information for 72 
stream locations and 323 groundwater wells.  Several of the 323 wells were located in the study area for 
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this report, including wells 16K-340 and 16K-336.  The historic stream water data presented several 
samples collected immediately after the July 16, 1979, tailings dam failure that contained high levels of 
thorium (54.6 pCi/L maximum result on August 4, 1979) and uranium (900 ug/L maximum result on July 
26, 1979) 

7.3. RADIOACTIVITIY IN THE ENVIRONMENT – A CASE STUDY OF THE PUERCO AND 
LITTLE COLOROADO RIVER BASINS, ARIZONA AND NEW MEXICO 

The USGS presented a second study of the Puerco River basin to determine the distribution of radioactive 
elements (USGS, 1994).  The second study included sampling surface water, sediment, and groundwater 
down to 150 feet bgs in the Puerco River basin.   Nine surface water sampling stations were established in 
the basin: three on the Puerco River; three on the Little Colorado River, and three on tributaries not 
affected by mining (Black Creek, Zuni River, and the Little Colorado River at Woodruff).  The 
groundwater strategy included sixty-nine wells along the Puerco and Little Colorado Rivers, including 
thirty-eight wells in ten well clusters.  Each well cluster consisted of three to nine wells of varying depths 
and distances from the river channel to allow determination of vertical and horizontal extent of 
radioactive contamination.  The screen lengths were typically short – from a foot screened interval to 
about 10 feet length.  The USGS also sampled groundwater from wells on tributaries where no mining 
had occurred and wells screened in the underlying bedrock aquifers.   

Because radium and uranium adsorb to sediments, water samples were filtered so that the unfiltered 
water, filtered water, and sediment components of the sample could be assessed separately.  Ninety-three 
of 95 filtered samples contained gross-alpha activity less than the federal drinking water standards of 15 
pCi/L, and twenty out of twenty-three filtered samples contained uranium concentrations less than the 
proposed Federal standard in 1994 of 20 mg/L.  In comparison to the filtered samples, unfiltered samples 
contained up to 10 times more uranium and generally exceeded Federal drinking-water standards for total 
uranium in 51 out of 54 samples, and exceeded total gross alpha standards in 82 out of 91 samples.  

There was no significant difference in the radioactivity levels in sediments collected from areas that were 
potentially impacted by mining and in sediments collected from tributaries with no mining history.  
Differences in radioactivity in the sediments appeared to be related to the geology of the surrounding area 
and not proximity to uranium mines.  

The groundwater study concluded that groundwater samples collected from shallow depths (less than 40 
feet), closest to the abandoned uranium mines, and near the center of the riverbed had higher 
concentrations of dissolved uranium.  In 1989, concentrations of dissolved uranium greater than 35 µg/L 
were detected in shallow groundwater samples from the mouth of the Pipeline Arroyo to the Arizona/New 
Mexico border.  In 1990, the area containing concentrations of dissolved uranium greater than 35 µg/L 
only reached from the mouth of the Pipeline Arroyo to just East of Gallup, New Mexico   
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7.4. EFFECTS OF URANIUM-MINING RELEASES ON GROUND-WATER QUALITY IN THE 
PUERCO RIVER BASIN, ARIZONA AND NEW MEXICO 

In 1997, the USGS published the “Effects of Uranium Mining Releases on Ground-Water Quality in 
Puerco River Basin, Arizona and New Mexico” to describe the water quality of the Rio Puerco Alluvium 
aquifer, the movement of water between the Puerco River and the underlying alluvial aquifer, and 
changes in the water quality of the alluvial and bedrock aquifers related to the mine releases.  The report 
used the data presented in the previous USGS reports and additional previously published data to develop 
models and evaluate the geology and geochemistry of the Puerco River basin.   

Reviewing historic stream gages and estimating evaporation rates, the USGS estimated that in 1990 the 
source of the almost half of the groundwater in the Alluvium between the mouth of the Pipeline Arroyo 
and the Nuria Monocline (approximately 3 miles east of Gallup) could have been mine water discharge.  
Background samples collected upstream of the mouth of the Pipeline Arroyo in the Rio Puerco contained 
tritium concentrations indicating recent source of water, and uranium concentrations between 6 and 13 
ug/L.  Groundwater samples downstream of the Pipeline Arroyo had tritium concentrations indicating an 
older source of water similar to the tritium concentrations from the mine water in the Westwater Canyon 
formation and uranium concentrations as high as 870 µg/L.     

USGS reported groundwater concentrations of uranium ranged from 1 to 220 µg/L in 1990, which was 
less than the maximum uranium concentration of 870 µg/L detected in groundwater in 1989.  The report 
also confirmed that higher concentrations were detected in shallow wells, close to the center of the 
riverbed, and closest to the abandoned mines.  Water in the Alluvium was generally alkaline, with high 
concentrations of sulfate and TDS.  All samples of radium-226 and radium-228 were less than federal 
standards. 

The USGS assessed the fate of the uranium released through mine dewatering discharge and concluded 
that sorption of uranium on the sediment is the probable fate of the dissolved uranium.  This conclusion 
was based on analyses of sediment samples for uranium and thorium isotopes.  In most natural cases, the 
ratio of uranium activity to thorium activity should be close to one.  If significant amount of uranium 
leached in to the environment or sorbed onto the sediments, the ratio would be greater than one. The 
calculated U/Th ratios for the sediment samples closer the centerline of the streambed were greater than 
one indicating uranium had been added to the sediments from mine releases.  However, the changes were 
small because USGS could not distinguish between uranium concentrations in sediments containing mine 
water discharges and sediments without mine discharge water.   

The USGS study determined that the groundwater and sediments in the Alluvium had been impacted by 
the mine water discharges.  Concentrations of dissolved uranium had decreased over time but were still 
present in limited areas in 1990 at concentrations greater than 35 µg/L.  Except for a few shallow samples 
in the center of the channel, gross alpha, uranium, and radium met federal standards downstream of 
Gallup.  Groundwater samples east of Gallup showed improvement over the study period.   As indicated 
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in the analysis of the Alluvium aquifer, sorption on to the sediment is probably where the dissolved 
uranium resides.  Isotope analyses of the sediments suggest that the concentrations of uranium in the 
sediments near the center of the channel are more likely to be associated with the mine water discharge 
than concentrations in the sediments away from the center.    
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Section 8. Conclusions 

During the mining operations at NECR mines and the UNC Mill Site operations, dissolved uranium, 
radium, gross alpha and other contaminants were introduced into the groundwater in the area by several 
different releases: mine water discharges, the 1979 dam breach release, seepage from the tailings disposal 
cells at the UNC Mill site, dewatering of the ore body formation during mining, and disposal of waste 
rock back into the mine workings..   

Surface water flowing in the Pipeline Arroyo and Rio Puerco seeps into the underlying Alluvium forming 
the shallow groundwater in the area.  Groundwater in the Alluvium generally flows from northeast to 
southwest, in the same the direction as the Pipeline Arroyo and Rio Puerco.  Groundwater can seep from 
the Alluvium into the underlying sandstone bedrock, such as the Upper Gallup Sandstone Member, where 
it contacts the Alluvium.  Surface water can also seep directly into the sandstone formations where they 
outcrop at the surface.  Groundwater in the sandstone formations flows northward following the regional 
dip in the area. 

Based on the historic releases and the hydrogeology of the Area, three aquifers were identified as 
potentially impacted from the historic releases: the Alluvium aquifer, the Upper Gallup Sandstone 
Member aquifer, and the Westwater Canyon Formation aquifer. 

8.1. IMPACTS TO THE ALLUVIUM AQUIFER 

The Alluvium beneath the Rio Puerco is a source of groundwater for the neighboring communities. The 
largest impact on the Alluvium aquifer was from the mine water discharge where an estimated 37 billion 
gallons of water containing 600 tons of uranium was released into the Pipeline Arroyo/Rio Puerco over a 
16 year period. The second major impact to the Alluvium Aquifer was the 1979 dam breach that released 
of approximately 94 million gallons of water containing radioactive mill tailings.   While considered one 
of the largest radioactive spills in history, contamination from the 1979 spill occurred as a single event 
and had a brief period during which it could be absorbed into the underlying aquifers as it flowed down 
the Rio Puerco.  Investigations conducted by USGS determined that the Alluvium beneath the Rio Puerco 
had been impacted by the mine water discharge and to a lesser extent by the 1979 dam breach.  The 
USGS reports documented dissolved uranium in the Alluvium groundwater and indicated that the 
uranium had adsorbed on to the Alluvium sediments.  The USGS investigations constructed numerous 
monitoring wells targeting zones in the Alluvium where groundwater impacts from the previous releases 
were expected (i.e. shallow, center of stream wells).   
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This groundwater assessment utilized data from wells installed prior to mining operations.  This 
assessment of existing livestock wells found that mining in the area had a possible influence on secondary 
water quality constituents in the Alluvium groundwater, such as the decrease in TDS, and the spike and 
subsequent decrease in sulfate concentrations wells 16K-336 and 16K-340.  The wells used in this 
assessment may not have shown impacts from uranium or radium 226/228 because they were not located 
in an optimal location relative to the center of the stream channel and the depth of screen, or they had an 
insufficient historical data. 

TDS concentrations have remained consistent in the Alluvium groundwater wells from pre-mining to 
present.  Pre-mining data indicate TDS concentrations ranged from 832 mg/L to 1,423 mg/L and data 
from October 2010 detected concentrations of TDS ranging from 1,000 mg/L to 1,200 mg/L.  
Concentrations of TDS in drinking water are regulated under the EPA’s National Secondary Drinking 
Water Standards and is considered and aesthetic effect causing and undesirable taste or odor.  The 
elevated concentrations of TDS detected in the Alluvium groundwater are considered poor water quality 
for human consumption.   

Based on the limited data for wells in this assessment, the uranium concentrations in the Alluvium 
groundwater appears to have been consistent over the past 50 years and are below federal safe drinking 
water levels.  The well furthermost from the NECR mine within the study area, 16K-336, had an 
anomalous concentration of 5.78 pCi/L of Radium-226/228 during the October 2010 sampling event, 
which exceeded the MCL of 5 pCi/L.  Previous groundwater samples collected in 1989 and 1990 by the 
USGS were less than the MCL for of radium-226 and radium-228, as well as all other historic samples 
collected from the livestock wells in this assessment. 

The Alluvium in the Pipeline Arroyo has also been impacted by historical tailing seepage.  The lateral 
extent of this impact is approximately 2000 feet southeast of the UNC Mill Site; however, there are no 
livestock wells located in the Pipeline Arroyo Alluvium in the impacted area. 

8.2. IMPACTS TO THE UPPER GALLUP SANDSTONE MEMBER AQUIFER 

The Upper Gallup Sandstone Member wells may also have been affected by the mine water discharge but 
to a lesser extent because the mine water would have passed through the Alluvium before entering the 
Upper Gallup Sandstone Member.  The Friendship well, 14K-586, and the Pipeline Canyon Well, 15T-
303 showed an increase in sulfate concentrations but have not shown a subsequent decrease as seen in the 
Alluvium wells  All other constituent’s concentrations appear constant over the historic record. 

Current groundwater in Upper Gallup Sandstone Member wells contains elevated concentrations of TDS 
ranging from 1,700 mg/L to 2,200 mg/L.   Groundwater in the region that is not impacted by mining can 
also have high concentrations of TDS from dissolved formation material as groundwater passes through.  
Uranium and radium 226/228 concentrations in the groundwater in the livestock wells within the study 1111 
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area are less than federal safe drinking water levels, and based on the limited data; appear to have been 
fairly consistent over the past 33 years. 

The greatest impact from releases of radionuclides and secondary contaminants on the quality of Upper 
Gallup Sandstone Member groundwater is at the UNC Mill Site, where the Upper Gallup Sandstone 
Member has been affected by the acidic seepage from the tailings disposal cells during mining operations.  
These releases are currently being remediated under oversight of US EPA Region 6 and the State of New 
Mexico.  The extent of the release from the tailing seepage currently extends approximately 3000 feet in 
the Upper Gallup Sandstone Member.   

8.3. IMPACTS TO THE WESTWATER CANYON AQUIFER 

A large quantity of mine water was extracted from the Westwater Canyon Formation to allow access to 
ore during mining operations.  This process introduced oxygen and temporarily changed the aquifer 
around the ore rock from anaerobic to aerobic.  After mining operations ceased, groundwater around the 
ore returned to the original oxidation state.  In addition, waste rock was disposed in the mine shafts and 
stopes as part of the mine closure. 

The Westwater Canyon Sandstone Member Aquifer showed a decrease in water quality with elevated 
uranium concentrations occurring in the Mill well immediately following the cessation of mining, but has 
since declined to below federal levels.  Radium-226 concentrations in the Mine well were high during 
mining operations but decreased to less than the MCL after mining ceased.  Radionuclide concentrations 
appear to have improved, but secondary contaminant concentrations indicate a decrease in water quality 
in the Westwater Canyon Sandstone Member.  The Mine well sample collected in 1973 and Mill well 
sample collected in 1976 contained high quality water with low TDS concentrations (300 mg/L to 400 
mg/L).  After mining ceased in 1986, the TDS concentrations increased to 2,258 mg/L in 1993 and have 
remained greater than the MCL of 500 mg/L.  
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Section 9. Summary 

In response to concerns voiced by the community, US EPA evaluated the impacts to groundwater due to 
historical mining and milling activities of the Northeast Church Rock, and the UNC Mill in the Church 
Rock area of the Navajo Nation.    

The prominent geologic feature in northwestern New Mexico is the San Juan Basin, which is a circular, 
bowl-shaped depression containing sedimentary rocks. The uplifted, folded, and faulted rocks of the 
adjacent mountain ranges define the margins of the San Juan Basin. The southern margin of the San Juan 
Basin, where NECR is located, is defined by the Zuni Mountains. The layers of sedimentary rock in the 
San Juan Basin slope down toward the center of the basin from the highlands at the margins.  During the 
Late Jurassic period, stream-laid sands were deposited throughout the basin creating the Morrison 
Formation which includes the Westwater Canyon Sandstone Member. The Morrison is one of several 
well-known uranium-bearing rock units in the mining districts.   

A prominent feature of the Late Cretaceous was northwest to southeast shoreline that migrated back and 
forth across the basin, depositing marine, coastal plain, and nonmarine sediments.  The marine deposits in 
the area consist of sandstone, shale, and a few thin limestone beds. The Late Cretaceous rocks include the 
following units from the oldest to the youngest: the Dakota Sandstone, the Mancos Shale, the Mesa Verde 
Group (which includes the Upper Gallup Sandstone Member and the Crevasse Canyon Formation). 

River deposited alluvium overlies the sedimentary bedrock in the Puerco River basin.  The Alluvium 
consists of fine grained sand interfingered with silty clay layers.  When surface water is present near the 
NECR mine, the flow direction is from northwest to southeast along unnamed arroyos, into the northeast- 
to southwest-trending Pipeline arroyo and into the Rio Puerco.  Groundwater can seep from the Alluvium 
into the underlying sandstone bedrock, such as the Upper Gallup, where it contacts the Alluvium.  Surface 
water can also enter the sandstone formations where the formation outcrops at the surface.  Groundwater 
in the sandstone units flows to the north following the regional dip of bedrock. 

During operations of the UNC Mill and the NECR Mine, the largest releases of uranium, radium and 
gross alpha were surface water discharges (water pumped from the mines, and the 1979 catastrophic 
release from the tailings disposal cells) whose impacts would first be observed in the Alluvium 
groundwater wells.  The tailing disposal cells at the UNC Mill Site and the settlement ponds at the NECR 
Mill would affect groundwater by seeping into the underlying formations.  The Upper Gallup Sandstone 
Member outcrops at the UNC Mill Site and the Dalton Sandstone Member outcrops at the NECR Mill 
site.   The Dalton Sandstone Member is a non-producing sandstone in the NECR area; therefore, very 
little seepage would have passed through the Dalton into the groundwater.   In addition, groundwater 
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quality in the Westwater Canyon Sandstone Member Aquifer could have been affected by the disposal of 
waste rock in the mine workings and dewatering of the mine during operation. 

Water samples have been collected from many unregulated wells and springs throughout region under 
various investigations and programs.  From 1977 to 1979, Los Alamos Scientific Laboratory collected 
samples during the hydrogeochemical and stream sediment reconnaissance phase. In 2003 and 2004, 
Navajo Nation Environmental Protection Agency collected samples under the Church Rock Uranium 
Monitoring Project. EPA collected additional samples in the Church Rock area from 2008 through 2010.  
Uranium concentrations were greatest after the 1979 spill event in the Pipeline Arroyo.  There also 
exceedences of federal standards for Uranium in wells within 15 miles of the area but were located in 
geologic formations or watersheds that would not have been impacted by releases at the NECR Mine or 
UNC Mill Site.   

Historical groundwater quality data including radionuclides and general chemistry were compiled for 
select wells.  These select wells were identified after evaluating release and groundwater flow patterns to 
identify pre-mining wells closest to the releases.  Generally, most Alluvium and Upper Gallup wells 
showed a general increase in secondary contaminant concentrations (such as sulfate and TDS) since 
mining had ceased. The Westwater Canyon Sandstone Member well, Mill Well 1, has shown 
improvement in quality for uranium concentrations but a worsening in quality for the secondary 
contaminants.  The most recent laboratory analytical data for groundwater indicate that all wells met the 
federal standard for radionuclides contaminants, except the furthermost Alluvium well, 16K-336, had a 
Radium 226/228 activity level of 5.78 pCi/L.  Groundwater samples from all wells exceeded the Total 
Dissolved Solids (TDS) secondary MCL of 500 mg/L and some wells had concentrations of sulfate 
greater than the secondary MCL of 250 mg/L. 

Finally, a literature search was conducted and results summarized.  The USGS conducted a detailed study 
of the Alluvium under the Rio Puerco between 1988 and 1991.   Using short-screened, specifically-
located monitoring wells in the Alluvium, the USGS documented that releases from the NECR Mine and 
the UNC Mill Site had resulted in increased uranium concentrations in the Alluvium groundwater.  
Concentrations of dissolved uranium decreased over time but were still present in limited areas in 1990 
when the study was completed. The USGS assessed the fate of the uranium released through mine 
dewatering discharge and concluded that sorption of uranium on the sediment is the probable fate of the 
dissolved uranium; however, the changes in sediment concentrations were within the range of non-mining 
impact sediment concentrations.   

In summary, the three major water sources in the NECR Mine and UNC Mill area, the Alluvium 
groudwater, the Upper Gallup Sandstone Member aquifer, and the Westwater Canyon Sandstone Member 
aquifer have shown impacts to water quality associated with the mining operations.  Water quality in the 
groundwater has generally improved since cessation of mining operations.  Current water quality is 
considered poor due to the TDS concentrations that are normal for the region.  Uranium concentrations 
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and Radium-226/228 are below federal health levels with the exception of an anomalous result from one 
Alluvium well, and the plume for the historical Tailing Disposal cells seepage, which is under 
investigation and enforcement by EPA Region 6. 
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Table 1. NECR Water Well Sampling Data – EPA START October 2010 

Analyte Units MCL Well Name 
14T-
586 

14T-586 
100(dup) 

15T-
303 

16K-
336 

16K-340 Mill 
Well 

Water Quality         
pH   7.1 7.1 6.8 7.4 7.6 7.4 
Conductivity S/m  0.26 0.26 0.35 0.15 0.19 0.36 
Turbidity NTU  10.1 10.1 10.1 29.9 5.5 14.7 
Dissolved 
Oxygen 

mg/L  6.30 6.30 7.99 3.05 5.26 6.39 

Temperature °C  7.6 7.6 12.1 15.5 °C Temperature  
Salinity %  0.1 0.1 0.2 0.1 0.1 0.2 
Total Dissolved 
Solids 

g/L  1.7 1.7 2.2 1 1.2 2.3 

Oxidation 
Reduction 
Potential 

mV  100 100 mV 86 76 -127 

Metals         
Aluminum µg/L  220 82 68.0 229 126 68.0 
Antimony µg/L 6 3.00 7.34 6.83 3.00 3.00 3.00 
Arsenic µg/L 10 5.00 5.00 7.54 11 8.53 5.00 
Barium µg/L 2,000 13.1 13.4 8.24 450 140 1.64 
Beryllium µg/L 4 1.00 1.00 1.00 1.00 1.00 1.00 
Bromide µg/L  0.200 0.200 0.200 0.234 0.295 0.361 
Cadmium µg/L 5 1.00 1.00 1.17 1.00 1.00 1.00 
Calcium µg/L  270000 281000 373000 76800 99800 2420 
Chromium µg/L 100 13.9 1.00 1.16 1.00 1.03 1.43 
Cobalt µg/L  1.13 1.00 1.00 1.00 1.00 1.00 
Copper µg/L 1,300 3.00 3.00 3.00 29.7 3.00 20.4 
Iron µg/L  482 468 685 2720 181 9870 
Lead µg/L 15 3.30 3.30 3.30 3.58 3.30 3.74 
Magnesium µg/L  119000 122000 144000 20600 43500 470 
Manganese µg/L  320 319 162 95.9 122 51 
Mercury µg/L 2 0.066 0.066 0.066 0.066 0.066 0.066 
Nickel µg/L  71.3 1.51 1.50 1.50 1.50 2.38 
Potassium µg/L  7430 7690 5650 2540 3940 3200 
Selenium µg/L 50 7.7 37.7 43.8 10.2 5.00 26.7 
Silver µg/L  1.00 1.00 1.00 1.00 1.00 1.00 
Sodium µg/L  135000 140000 188000 202000 233000 694000 
Thallium µg/L 2 5.00 5.00 8.9 5.00 5.00 6.45 
Vanadium µg/L  1.00 1.00 1.00 1.00 1.00 1.00 
Zinc µg/L  338 355 839 153 148 659 
Radionuclides         
ALPHA pCi/L 15 2.62 5.80 -0.526 0.129 5.46 9.79 
BETA pCi/L ne 6.58 6.02 2.62 4.99 2.37 2.72 
Pct Uranium-
235 

percent ne 0.00 0.00 0.00 0.00 0.00 0.00 

Radium-226 pCi/L  0.880 0.540 1.18 1.20 0.464 0.639 
Radium-228 pCi/L  3.41 3.71 3.34 4.58 0.747 1.77 
Radium 226 + 
228 

pCi/L 5 4.29 4.25 4.52 5.78 1.211 2.409 



Table 1. NECR Water Well Sampling Data – EPA START October 2010 (continued) 

10-2 

Analyte Units MCL Well Name 
14T-
586 

14T-586 
100(dup) 

15T-
303 

16K-
336 

16K-340 Mill 
Well 

Thorium-228 pCi/L  -
0.0147 

0.155 -0.139 0.298 -0.0682 0.139 

Thorium-230 pCi/L  -0.185 0.818 -0.158 -0.524 0.0264 0.480 
Thorium-232 pCi/L  -0.133 -0.0195 -0.0195 -0.0195 -0.0722 -0.0195 
Uranium-
233/234 

pCi/L  1.16 1.73 0.317 -0.171 0.297 2.61 

Uranium-
235/236 

pCi/L  0.114 0.0569 0.219 0.181 0.115 0.174 

Uranium-238 pCi/L  1.20 0.790 0.442 0.392 1.40 2.82 
Uranium1 µg/L 30 3.69 3.85 1.46 0.60 2.70 8.36 
Anions         
Chloride mg/L  14.0 14.1 10.5 18.8 22.1 154 
Nitrate mg/L  0.267 0.266 0.100 2.89 5.97 0.100 
Nitrite mg/L  0.100 0.100 0.100 0.100 0.100 0.100 
Ortho-
phosphate 

mg/L  0.200 0.200 2.00 0.291 0.163 2.00 

Sulfate mg/L 2502 1380 1310 2000 118 368 1460 
Fluoride mg/L  1.19 1.24 1.52 0.861 0.483 1.73 
Miscellaneous         
δD H2O %  -80.8 -81.2 -73.1 -91.4 -82.6 -107.3 
δ18O H2O %  -10.44 -10.53 -8.56 -12.04 -11.01 -14.14 
Notes: 

1. Uranium in µg/L was calculated by summing the pCi/l for uranium 233 through 238 and multiplying by a conservative 
conversion factor of 0.67 pCi/µg. 

2. Secondary drinking water standard for sulfate is presented in the table. 
MCL – maximum contaminant level for EPA drinking water standards 
 S/m – Siemens per meter 
NTU – Nephelometric Turbidity Units 
mg/L – milligram per liter 
°C – degrees Celsius 
g/L – grams per liter 
mV – millivolts 
µg/L – micrograms per liter 
pCi/L – picoCuries per liter 
% - percent 
ne – not established 
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Table 2. Summary of NECR Aquifer Formations and Associated Wells 

Geologic Unit Description 

Mine Site UNC Mill Site 

Mine 
Dewatering 

Waste 
placed back 
in ore body 

Pond/ Waste 
Seepage Tailings Seepage 1979 Spill 

Alluvium   Shallow water bearing 
zone in under Pipeline 
Arroyo and Rio Puerco 

Majority of water 
infiltrated into 

Alluvium. 
 

16K-336 
16K-340 

  Under Region 6, GE 
is addressing plume 

from tailings 
remanating about 

1400  feet d/g from 
tailings pile. 

Dam breached 
resulted in thorium-230 

contamination in 
Pipeline Arroyo 

sediments.  Clean-up 
was completed. 

 
16K-336 
16K-340 

Dalton Sandstone 
Member 

Non- producing 
sandstone/shale 

  No wells.  
Formation not a 
large producer 

  

Upper Gallup 
Sandstone Member 

First producing 
sandstone in are 

Fraction of Mine 
water may 

infiltrate from 
Alluvium into 

Gallup and back 
under Mine Site 

 
14K-586 

  Two areas impacted :  
Zone 1 – Plume 
stable, remedy 

suspended; MNA 
proposed and  

Zone 3 – Plume 
migrating towards 

north 
 

15T-303 

 

Westwater Canyon 
Sandstone Member   

Ore body aquifer Large radius of 
influence may 

have resulted in 
change of 

geochemistry 
which could 

increase Uranium 
dissolution rates 

 
NECR Mine Well; 

Mill Well 

Waste placed 
back in ore 

body 
 

NECR Mine 
Well; Mill Well 

   

 



UPDATED Table 3.  Summary of Groundwater Sampling Results w/corrected units

Total 
Uranium 
(pCi/L)

Uranium 
(ug/L)

Radium-226 
(pCi/L)

Radium-228 
(pCi/L)

Radium-226 + 
Radium 228 
(pCi/L)

Gross Alpha 
(pCi/L)

Gross Alpha 
excluding U 
(pCi/L)

TDS 
(mg/L)

Conductiv
ity Field pH pH Arsenic (ug/L)

Sulfate  
(mg/L)

Nitrate 
(mg/L)

12-Apr-76 -- -- -- -- -- -- -- 4,890 1,690 -- 8.0 -- 581 trace
17-May-78 -- 2 a 1.2 a 2 a 3.2 a -- -- -- -- -- -- -- -- --
06-Mar-79 -- -- -- -- -- <17 -- -- -- -- -- <5 -- 0.5
31-Jul-79 -- -- -- -- -- <5 -- -- -- -- -- -- -- --
07-Nov-79 -- -- -- -- -- <3 -- -- -- -- -- -- -- --
11-Feb-80 -- -- -- <4 -- -- 2,134 -- 7.87 -- 887 --
30-May-85 -- -- -- -- -- -- -- 922 -- 7 7.3 23.9 1,042 0.42
18-Jul-85 -- -- -- -- -- <2 -- -- -- -- -- -- -- --
17-Mar-88 -- -- -- -- -- -- -- -- -- -- -- 886 --
05-Aug-03 -- 3 2.60 -- -- 10.80 -- 2,136 -- 8.07 -- 8 1,097 --

Feb - Mar 2008 -- 1.50 1.19 2.25 3.44 7.85 6.85 1,810 2,250 6.98 7.80 0.97 -- <0.3
09-Oct-10 2.47 0.88 3.41 2.62 1,700 2,600 7.1 5 1,380 0.267
22-Jun-22 2.00 1.50 1.40 -- 2,100 2,317 7.57 <5 955 0.300

Jun-55 2,450 3,120 520 0.6
24-Sept-87b -- -- 1.6 ± 0.1 0 ± 1 -- -5.1 ± 3.2 -- 2,593 1910.00 8.00 7.20 <5 1,770 0.24
28-Oct-03 0.46 0.69 0.47 1.50 -- 4.0 -- 3,043 -- 8.13 -- <5 1,940 --

Feb - Mar 2008 -- 0.38 1.19 3.73 4.9 0.9 1 2,528 2,890 7.20 7 1 -- <0.3
09-Oct-10 0.978 1.18 3.34 -0.526 2,200 3,500 6.8 7.54 2,000 0.100
21-Jun-22 0.374 2.50 0.90 -- 2,490 2,671 7.23 1.02 1,490 <0.1

Sep-53 -- -- -- -- -- -- -- 832 1,330 -- -- -- 91 0.3
26-Mar-74 -- -- -- -- -- -- -- 892 1,380 -- 8.2 <10 (trace) 136 13.02

29-Oct-03 0.38 0.57 0.83 0.30 -- 5.9 -- 888 -- 8.05 -- 6 122 --
01-Oct-08 -- 0.80 0.40 0.67 -- -- -- 904 -- -- -- -- 158 7
09-Oct-10 0.402 1.20 4.58 0.129 1,000 150 7 11 118 2.89
21-Jun-22 0.422 0.60 <0.4 -- 970 1,244 7.63 4.07 122 1.00

Jun-54 -- -- -- -- -- -- -- 1,250 1,810 -- -- -- 314 13.0
02-May-72 -- -- -- -- -- -- -- 1,423 2,190 -- 8.3 -- 490 20.46
20-Sep-77 -- 2.4 -- -- -- -- -- -- 2,150 -- 7.1 -- -- --
29-Oct-03 1.96 2.92 0.40 0.40 -- nd -- 1,469 -- 8.16 -- <5 419 --
Oct-09b -- 2.20 -- 0.34 -- -- -- -- -- -- -- -- -- --

09-Oct-10 1.812 0.464 0.747 5.46 1,200 190.0 7.6 8.5 368 5.97
22-Jun-22 2 0 <0.2 -- 1,170 1,655 8.24 <5 334 6.70

Mine Well Nov-73 -- -- -- -- -- -- -- 412 663 -- -- -- 110 --
13-Feb-79 1,250 77 1.0 552 8 10 77 1
14-Feb-79 725 103 1.0 421 8 <10 79 1
16-Feb-79 2,070 0.6 5.0 415 8 <10 81 1
17-Feb-79 2,100 49 <1 483 8 <10 76 1
21-Feb-79 960 82 <1 386 8 <10 73 0
27-Feb-79 3,710 155 <1 383 7 <10 70 1
14-Mar-79 1,570 67 <1 386 7 <10 70 1
27-Mar-79 1,530 90 2.0 404 8 <10 76 1

Sample Date**

Radionuclides General Chemistry

Gallup

Westwater 
Canyon 
Member

Geologic 
Formation

Well ID/                            
Sample ID

14K-586               
(Friendship-1; 
14T-586)

Alluvium

15T-303*
(Pipeline Cyn./ 
15K303 in 
1948)

16K-336                                
(Puerco North 
Fork; 
Superman 2)

Mine Water

A-Zone Aquifer Wells

16K-340                                   
(1081954)

https://usepa-my.sharepoint.com/personal/wetmore_cynthia_epa_gov/Documents/Desktop/temp - gw wells necr/Updated 2022 NEChurchRock_WellDataCompilation_11092022.xlsx
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UPDATED Table 3.  Summary of Groundwater Sampling Results w/corrected units

Total 
Uranium 
(pCi/L)

Uranium 
(ug/L)

Radium-226 
(pCi/L)

Radium-228 
(pCi/L)

Radium-226 + 
Radium 228 
(pCi/L)

Gross Alpha 
(pCi/L)

Gross Alpha 
excluding U 
(pCi/L)

TDS 
(mg/L)

Conductiv
ity Field pH pH Arsenic (ug/L)

Sulfate  
(mg/L)

Nitrate 
(mg/L)Sample Date**

Radionuclides General Chemistry

Geologic 
Formation

Well ID/                            
Sample ID

A-Zone Aquifer Wells
11-Apr-79 2,290 22 5.0 381 8 <10 76 13
2-May-79 1,700 11 -- 371 8 -- 73 1
11-Jun-79 3,620 36 5.2 450 8 12 112 <0.1
30-Apr-80 2,840 490 <1 381 8 71
16-Jul-80 2,700 86.1 1.3 538 6.7 272
12-Aug-76 -- 335 7.98 1 32 5
9-Oct-84 -- 65 1.8 -- -- 43 -- 228 -- -- 8.49 1 18 --
23-Apr-92 -- 576 0.4 2 2 292 8.83 4 33 0.1
28-Jul-93 -- 2 1.6 1.4 3 1.8 -- 2258 -- -- 8.5 1.0 1,260 0.1

3rd Quarter 1998 -- 65 -- -- <0.2 -- -- -- -- -- -- -- -- --
4th Quarter 1998 -- 1 -- -- <0.2 -- -- -- -- -- -- -- -- --
1st Quarter 1999 -- 48 -- -- <0.2 -- -- -- -- -- -- -- -- --
2nd Quarter 1999 -- 33 -- -- <0.2 -- -- -- -- -- -- -- -- --

18-Jun-02 -- 70 0.7 2.7 3.4 1 -- 2,090 -- -- 8.34 1 1,100 0.1
Feb-06 -- 8.1 -- -- 2.4 -- -- -- -- -- -- -- -- --
Sep-10 -- 3 0.92 1.7 2.6 -- 1.7 2,240 -- -- 8.80 <1 1270 <0.1

09-Oct-10 5.604 8 0.639 1.77 9.79 2,300 360 7.4 5.0 1,460 0.100
19-Jul-22 0.3 0.400 <-0.2 <0.2 1,020 8.3 2.0 469 0.170

MCLs 30 ne ne 5 15 15 500 ne 6.5 to 8.5 6.5 to 8.5 10 ne 10

Notes:

Shaded cells indicate data from before the July 16, 1979 spill. nd = non-detect (detection limit not available)

a = Radio isotope data for Well 14K-586 is a compilation of data from the same formation in neighboring wells. pCi/L = picoCuries per liter

Values in bold exceed MCLs. TDS = total dissolved solids

* - listed as 15K-303 No. 3 (In powerhouse) for Crownpoint -- = not analyzed for

MCLs = maximum contaminant levels <0.5 = not detected at concentrations greater than the laboratory reporting limit of 0.5 µg/L.

mg/L = milligrams per liter µg/L = micrograms per liter

Mill Well I

 
  

https://usepa-my.sharepoint.com/personal/wetmore_cynthia_epa_gov/Documents/Desktop/temp - gw wells necr/Updated 2022 NEChurchRock_WellDataCompilation_11092022.xlsx
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ecology and environment, inc. 
International Specialists in the Environment 

1940 Webster Street, Suite 100 
Oakland. California 94612 
Tel: (510) 893-6700, Fax: (510) 550-2760 

January 24, 2011 

U.S. Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, CA 94105 

Attention: 

Subject: 

Harry Allen, USEPA On-Scene Coordinator 
Andrew Bain, USEP A 

NECR Water Well Sampling 
Church Rock Chapter 
Navajo Nation 

INTRODUCTION 

TDD No: T02-09-10-08-0005 
Project No: 002693.2103.0lRA 
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In October 2010 the U.S. Environmental Protection Agency (USEPA) tasked the Ecology and 
Enviromnent Inc. Superfund Technical Assessment and Response Team (START) with technical 
assistance relating to residential water well sampling in the vicinity of the former Northeast Church Rock 
Mine located in the Church Rock Chapter of the Navajo Nation. (Figure 1, Attachment A). 

The purpose of this sampling event was to generate additional data to measure the impact of the former 
Northeast Church Rock Mine uranium mine on wells within the adjacent areas. 

SAMPLING ACTIVITIES 

Well sampling was conducted on October 19, 2010. A total of five wells were sampled. Four of the 
wells were residential wells and one (Mill Well) well was part of the former United Nuclear Corporation 
(UNC) facility in the area. Every effort was made to collect water samples in a manner consistent with 
resident collection and use (i.e. taps, pumps or bucket collect). 

A Time Critical Quality Assurance and Sampling (QASP) Plan (Appendix D) was developed prior to 
sampling and followed with the following exceptions: 

- Well NR#l is no longer in use and was not sampled as the casing has been filled with concrete. 
- The Mine Well is no longer in use and was not sample~ as the casing has been filled with 
concrete. 

Water quality parameters were measured in the field using a Horiba, Ltd. multi-parameter water quality 
meter. The meter was calibrated daily using a buffer solution. Samples were collected and analyzed for 
metals, radionuclides and anions by GEL Laboratories Inc. (Charleston, SC). Samples were collected and 
analyzed for oxygen and hydrogen isotopic ratio by Isotech Laboratories, Inc (Champaign, II). The 
QASP (Appendix D) contains all methods and volumes used in sample analysis. 

WELL DESCRIPTIONS 



NECR Water Well Sampling 
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Well lST-303 
Well 15T-303 is a windmill powered well that feeds into an approximately 40,000 gallon uncovered metal 
tank. The well is currently in use and there is a trough and locked tap in the vicinity of the tank that are 
used to water livestock. Samples were collected from the top of the tank using a bucket. 

14T-586 
14T-586 is a diesel engine powered well that feeds into an approximately I 0,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

Mill Well 
The Mill Well is located on the former UNC facility property. The well is electric powered well, housed 
in a wooden pump house, north of the former UNC offices and equipment yard. There is no storage tank 
affiliated with the well and the well is not currently in use. Samples were collected from a tap inside the 
pump house with pump turned on. 

Mine Well 
The mine well is located within the boundary of the fonner Northeast Church Mine. The well is currently 
not in use and has been non-operational for at least 15 years. The well opening is currently plugged with 
concrete. 

NR#l 
The NR#l well is located within the boundary of the former Northeast Church Mine. The well is 
currently not in use and has been non-operational for at least 15 years. The well opening is currently 
plugged with concrete. 

16K-340 
Well 16K-340 is a windmill powered well that feeds into an approximately 40,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

RESULTS 

Table 1 (Appendix B) gives a well specific summary of all applicable data. All laboratory data was 
validated by a START chemist using the Region 9 Draft Super.fund Data Evaluation/Validation 
Guidance. Data validation indicated the laboratory data was acceptable with qualification as definitive 
data. A separate data validation report was generated under this project and is included in the project file. 

This letter summarizes all activities conducted on the Tuba City Removal project. If you have any 
questions regarding ST AR T's activities associated with this project, please do not hesitate to contact me. 

Respectfully, 

Mike Folan 



START Member 

Attachments: A - Homesite Location Map 
B -Data Tables 

cc: file 

C - Photographic Docnmentation 
D-QASP 
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ATTACHMENT A: 
Well Location Map 



LEGEND 

Drinking water well 

b. 
N 

0 2.25 4.5 9 Miles 

Figure 1 
NECR 

Water Well Sampling 

Navajo Nation 



ATTACHMENT B: 
Data Tables 



Table 1: NECR Water Well Sampling Data 

TDD:09-10-08-0005 PAN:002693.2104.01 RA 
14T-586 14T-586100 (duplicate) 15T-303 

Result Units Result Units Result Units 

pH 7.1 pH 7.1 pH 6.8 

Conductivity 0.26 Sim Conductivity 0.26 Sim Conductivity 0.35 Sim 

Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU 

~ Dissolved Oxygen 6.30 mglL Dissolved Oxygen 6.30 mglL Dissolved Oxygen 7.99 mglL 
~ Temperature 7.6 oc Temperature 7.6 oc Temperature 12.1 oc 
0 
C: Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % !!!. 
~ 

Total Dissolved Solids 1.7 glL Total Dissolved Solids 1.7 g/L Total Dissolved Solids 2.2 gl L 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 100 mV Potential 100 mV Potential 129 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 220 ug/L Aluminum 82 ugl L Aluminum 68.0 ug/L 

Antimony 3.00 uglL Antimony 7.34 uglL Antimony 6.83 ugl L 

Arsenic 5.00 uglL Arsenic 5.00 uglL Arsenic 7.54 ugl L 

Barium 13.1 ug/L Barium 13.4 ug/L Barium 8.24 ug/L 

Beryllium 1.00 ug/L Beryllium 1.00 ug/L Beryllium 1.00 ugl L 

Bromide 0.200 ug/L Bromide 0.200 ug/L Bromide 0.200 ug/L 

Cadmium 1.00 ug/L Cadmium 1.00 ug/L Cadmium 1.17 ug/L 

Calcium 270000 ug/L Calcium 281000 ug/L Calcium 373000 ug/L 

Chromium 13.9 ug/L Chromium 1.00 ug/L Chromium 1.16 ug/L 

Cobalt 1.13 ug/L Cobalt 1.00 ug/L Cobalt 1.00 ug/L 

s:: Copper 3.00 ug/L Copper 3.00 ug/L Copper 3.00 ug/L 
!l!. Iron 482 ug/L Iron 468 ug/L Iron 685 ug/L "' 'iii 

Lead 3.30 ug/L Lead 3.30 ug/L Lead 3.30 uglL 

Magnesium 119000 uglL Magnesium 122000 ug/L Magnesium 144000 ug/L 

Manganese 320 ug/L Manganese 319 ug/L Manganese 162 ug/L 

Mercury 0.066 ug/L Mercury 0.066 ug/L Mercury 0.066 ug/L 

Nickel 71 .3 ug/L Nickel 1.51 ug/L Nickel 1.50 ug/L 

Potassium 7430 ug/L Potassium 7690 uglL Potassium 5650 ug/L 

Selenium 7.7 ug/L Selenium 37.7 uglL Selenium 43.8 ug/L 

Silv.er 1.00 ug/L Silver 1.00 ug/L Silver 1.00 ug/L 

Sodium 135000 ug/L Sodium 140000 ug/L Sodium 188000 ug/L 

Thallium 5.00 ug/L Thallium 5.00 ug/L Thallium 8.9 ug/L 

Vanadium 1.00 ug/L Vanadium 1.00 ugl L Vanadium 1.00 ugl L 

Zinc 338 ug/L Zinc 355 ugl L Zinc 839 ug/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 2.62 pCi/L ALPHA 5.80 pCi/L ALPHA -0.526 pCi/L 

BETA 6.58 pCi/L BETA 6.02 pCi/L BETA 2.62 pCilL 

Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent 
;u 

pCi/L 1.18 pCilL "' Radium-226 0.880 Radium-226 0.540 pCi/L Radium-226 a. 
o' Radium-228 3.41 pCilL Radium-228 3.71 pCi/L Radium-228 3.34 pCil L ::, 
C 
!2 Thorium-228 -0.0147 pCi/L Thorium-228 0.155 pCi/L Thorium-228 -0. 139 pCi/L 
C: 
<1) Thorium-230 -0.185 pCi/L Thorium-230 0.818 pCi/L Thorium-230 -0.158 pCi/L vi 

Thorium-232 -0.133 pCi/L Thorium-232 -0.0195 pCi/L Thorium-232 -0.0195 pCi/L 

Uranium-233/234 1.16 pCi/L Uranium-233/234 1.73 pCi/L Uranium-233/234 0.317 pCi/L 

Uranium-235/236 0.114 pCi/L Uranium-235/236 0.0569 pCi/L Uranium-235/236 0.219 pCi/L 

Uranium-238 1.20 pCilL Uranium-238 0.790 pCi/L Uranium-238 0.442 pCi/L 
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Table 1: NECR Water Well Sampling Data 

TDD:09-10-08-0005 PAN:002693.2104.01 RA 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 14.0 mg/L Chloride 14.1 mg/L Chloride 10.5 mg/L 

)> Nitrate 0.267 mg/L Nitrate 0.266 mg/L Nitrate 0.100 mg/L 

"· Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 0 
~ 
00 Ortho-phosphate 0.200 mg/L Ortho-phosphate 0.200 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 1380 mg/L Sulfate 1310 mg/L Sulfate 2000 mg/L 

Fluoride 1.19 mg/L Fluoride 1.24 mg/L Fluoride 1.52 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

8D H20 -80.8 % 8D H20 -81.2 % 8DH20 -73.1 % 
81 0 H20 -10.44 % 61 0 H20 -10.53 % 61 0 H20 -8.56 % 
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Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 PAN·002693 2104 01 RA 
16K-336 16K-340 MILLWELL 

Result Units Result Units Result Units 

pH 7.4 pH 7.6 pH 7.4 

Conductivity 0.15 Sim Conductivity 0.19 Sim Conductivity 0.36 Sim 

Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU 
~ Dissolved Oxygen 3.05 mglL Dissolved Oxygen 5.26 mglL Dissolved Oxygen 6.39 mglL "' ~ Temperature 15.5 oc Temperature 16.8 oc Temperature 15.2 oc 
0 
C Salinity 0 .1 % Salinity 0.1 % Salinity 0 .2 % !!!. 
~ 

Total Dissolved Solids 1 glL Total Dissolved Solids 1.2 glL Total Dissolved Solids 2.3 glL 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 86 mV Potential 76 . mV Potential -127 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 229 uglL Aluminum 126 uglL Aluminum 68.0 uglL 

Antimony 3.00 uglL Antimony 3.00 uglL Antimony 3.00 uglL 

Arsenic 11 uglL Arsenic 8.53 ug/L Arsenic 5.00 uglL 

Barium 450 uglL Barium 140 uglL Barium 1.64 uglL 

Beryllium 1.00 ug/L Beryllium 1.00 uglL Beryllium 1.00 uglL 

Bromide 0.234 ug/L Bromide 0.295 uglL Bromide 0.361 ugl L 

Cadmium 1.00 uglL Cadmium 1.00 uglL Cadmium 1.00 ugl L 

Calcium 76800 uglL Calcium 99800 uglL Calcium 2420 ugl L 

Chromium 1.00 ug/L Chromium 1.03 uglL Chromium 1.43 uglL 

Cobalt 1.00 ug/L Cobalt 1.00 uglL Cobalt 1.00 uglL 

s: Copper 29.7 ug/L Copper 3.00 uglL Copper 20.4 uglL 
~ 
"' Iron 2720 uglL Iron 181 ug/L Iron 9870 uglL 
en 

Lead 3.58 uglL Lead 3.30 ugl L Lead 3.74 uglL 

Magnesium 20600 ug/L Magnesium 43500 uglL Magnesium 470 ug/L 

Manganese 95.9 ug/L Manganese 122 ugl L Manganese 51 uglL 

Mercury 0.066 ug/L Mercury 0.066 uglL Mercury 0.066 uglL 

Nickel 1.50 ug/L Nickel 1.50 ug/L Nickel 2.38 uglL 

Potassium 2540 ug/L Potassium 3940 ug/L Potassium 3200 ug/L 

Selenium 10.2 ug/L Selenium 5.00 ug/L Selenium 26.7 ug/L 

Silver 1.00 ug/L Silver 1.00 ug/L Silver 1.00 ug/L 

Sodium 202000 uglL Sodium 233000 ug/L Sodium 694000 ug/L 

Thallium 5.00 ug/L Thallium 5.00 ug/L Thallium 6.45 ug/L 

Vanadium 1.00 ug/L Vanadium 1.00 ug/L Vanadium 1.00 ug/L 

Zinc 153 ug/L Zinc 148 ug/L Zinc 659 ug/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 0.129 pCilL ALPHA 5.46 pCi/L ALPHA 9.79 pCil L 

BETA 4.99 pCilL BETA 2.37 pCilL BETA 2.72 pCil L 

Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent 
:xi 

pCi/L "' Radium-226 1.20 pCi/L Radium-226 0.464 pCilL Radium-226 0.639 
C. 
ci' Radium-228 4.58 pCi/L Radium-228 0.747 pCi/L Radium-228 1.77 pCi/L ::, 
C 

pCilL £l. Thorium-228 0.298 pCi/L Thorium-228 -0.0682 pCi/L Thorium-228 0.139 
C: 
(1) Thorium-230 -0.524 pCi/L Thorium-230 0.0264 pCi/L Thorium-230 0.480 pCilL "'-

Thorium-232 -0.0195 pCil L Thorium-232 -0.0722 pCi/L Thorium-232 -0.0195 pCi/L 

Uranium-2331234 -0.1 71 pCilL Uranium-233/234 0.297 pCi/L Uranium-233I234 2.61 pCi/L 

Uranium-235I236 0.181 pCilL Uranium-235/236 0.115 pCilL Uranium-235/236 0.174 pCi/L 

Uranium-238 0.392 pCi/L Uranium-238 1.40 pCilL Uranium-238 2.82 pCi/L 
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Table 1: NECR Water Well Sampling Data 

TDD:09-10-08-0005 PAN·002693 2104 01RA 
16K-336 16K-340 MILLWELL 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 18.8 mg/L Chloride 22.1 mg/L Chloride 154 mg/L 

~ Nitrate 2.89 mg/L Nitrate 5.97 mg/L Nitrate 0.100 mg/L 
::, 
o· Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L ::, 
(I) 

0rtho-phosphate 0.291 mg/L 0rtho-phosphate 0.163 mg/L 0rtho-phosphate 2.00 mg/L 

Sulfate 118 mg/L Sulfate 368 mg/L Sulfate 1460 mg/L 

Fluoride 0.861 mg/L Fluoride 0.483 mg/L Fluoride 1.73 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

o0 H20 -91.4 % oDH20 -82.6 % 8D H20 -107.3 % 

8
10

0 H20 -12.04 % 8100 H20 -11.01 % 8
10

0 H20 -14.14 % 
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ATTACHMENT C: 
Photographic Documentation 



Description: 

Well 15T-303 

Description: 

Well 15T-303 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Well 14T-586 

Description: 

Well 14T-586 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Mill Well 

Description: 

Mill Well 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 
Mine Well 

Description: 

Well NR#1 

Date: 
10/19/10 

Date: 
10/19/10 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

002693.2103.01 RA T02-09-10-08-0005 



Description: 

16K-340 

Description: 

16K-340 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

16K-336 

Description: 

16K-336 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



TableJ 
Reportin2 Limits, Action Levels, and Ouality Control Limits 

. 
- Actio'n Level Quantitation Duplicate ~=:~~" . Matrix Spike Analysis . . Analyte .(mg/L) Limit (µg/L) . ,. RPD RPD. 

Anions by 300.0 Fluoride 4 0.10 25 75-125 20 
Anions by 300.0 Chloride 250 1.0 25 75-125 20 
Anions by 300.0 Nitrite as N 1 0.10 25 75-125 20 
Anions by 300.0 Nitrate asN 10 0.10 25 75-125 20 
Anions by 300.0 a-Phosphate, as P Not Available 1.0 25 75-125 20 
Anions by 300.0 Sulfate 250 (s) 0.50 25 75-125 20 
Metals by 6010B Aluminum 0.1 100 25 75-125 20 
Metals by 601 OB Antimony 0.1 100 25 75-125 20 
Metals by 6010B Arsenic 0.01 10 25 75-125 20 
Metals by 6010B Barium 2 20 25 75-125 20 
Metals by 6010B Beryllium 0.005 5 25 75-125 20 
Metals by 601 OB Cadmium 0.01 10 25 75-125 20 
Metals by 6010B Calcium Not Available 1000 25 75-125 20 
Metals by 6010B Chromium 0.10 10 25 75-125 20 
Metals by 601 OB Cobalt Not Available 20 25 75-125 20 
Metals by 6010B Copper 1.3 (s) 20 25 75-125 20 
Metals by 601 OB Iron Not Available 50 25 75-125 20 
Metals by 6010B Lead 0.015 5 25 75-125 20 
Metals by 6010B Magnesium Not Available 600 25 75-125 20 
Metals by 6010B Manganese 0.05 (s) 15 25 75-125 20 
Metals by 6010B Mercury 0.002 0.5 25 75-125 20 
Metals by 601 OB Nickel Not Available 20 25 75-125 20 
Metals by 60 I OB Potassium Not Available 5000 25 75-125 20 
Metals by 6010B Selenium 0.05 10 25 75-125 20 
Metals by 6010B Silver 0.10 (s) 10 25 75-125 20 
Metals by 6010B Thallium 0.002 10 25 75-125 20 
Metals by 60 I OB Vanadium Not Available 20 25 75-125 20 
Metals by 6010B Zinc 5 (s) 10 25 75-125 20 
Gross alpha by 900.0 alpha See table A-1 1.0 piC/L 25 75-125 20 
Gross beta by 900.0 beta See table A-1 1.0piC/L 25 75-125 20 
903.1 Ra-226 See table A-1 1.0 piC/L 25 75-125 20 
904.0 Ra-228 See table A-1 1.0 piC/L 25 75-125 20 
Isotopic Th by HASL 

Th-238, 230, 232 See table A-1 1.0 piC/L 25 75-125 20 
300 Th-01-RCmod 
Isotopic U by HASL U-233/234, U-

See table A-1 1.0 piC/L 25 75-125 20 
300 U-02-RC mod 235/236, U-238 

Key: RPD = relative percent difference; mg/L = milligrams per liter; µ/L = micrograms per Liter NA= Not 
Applicable 

(s) = National Secondary Drinking Water Regulation not enforceable and not an action limit for this assessment 

Version: September 2010 26 



f' 
. BUREAU OF INDIAN.,,.~IRS MAY 2 O 1976-

SOIL, ffATER & MATERIALS '. . . LABORATu11.l ~ P. o. BOX 1060 , GALLUP, \ ,.c~ MBXICO 87301 -~T-sr, 
. LABORATORY DATA SHEEr FOR WATER SAMPLES · -

LAB. NO. 76-NT-894 FIELD N0.1 ___ ANAL'iZED BY K_ ~ __ --J .COLLECTOR Russ Brangan - Kerr McGee TRANSCRIBED~BY-+<-<~ ~ LOCATION Sec 35 T 17 R 16W CHECKED BY __ ~ DATE RECEIVED BY LABORATORY April 13 11976 RKPORTED BY :;; DATE ANALYSIS COMPLP:TED If- 2 "7-]t; AUTHORIZED BY George B. socJ 
DATE COLLECTED April 12 1 1976 SOURCE OF WATER,__=-14.,_--=T'---=-58"'6'-------DEPARTMl!NT Navajo Tribe AGENCY Ft. Defiance BRAWCB Water & Sanitation 

Meq/1 Mg/1 

Temperature (°F) __ ( 0c) - - -----
Silica (Si02) - .-· .. 

-
Boron (B) - 6. JC/ 

Iron (Fe) "t;;A,, ~ 
Calcium (Ca) .S:/a /Oz. 2..C 

Magnesium (Mg) t/, 2. 0 SI, 117 

Sodium (Na) '1. C, () z..' (),7~ 

Potassium (K) /I. 1q 7.1./3 

Cations I 'I, O'f 

Phosphorus (P) 'r+;, .It ~ .. 

Bicarbonate (HC03) 6, I 7,_ {) L/c,K',is 

Carbonate (C03) ~A_,,,. fu.,_..c. 
Sulfate (S04) /2 ,C 'i .58()-',g 

Chloride (Cl) o. (J. < I c: 2.S 

Fluoride (F) r,.04- (),(;,8 

Nitrate (N) "tt.. .......... ~ 
Alli&,Jl9 I 1. 2.fs> 

Total Solids Mg/1 ll ~qo 

L:/1 /~ ·~•L Dissolved Solids 

ldbC:. ons Per Acre Foot 

Hardness as Mg/1 C"'•'-· _ .. ,- L/t:,5 
Ca C03 

on Carbonate J:~o 

ri•=b=<• Alk•lirliy 335' 
·. 

Alkalinity as Mg/1 arbonate Alkalinity -
Ca C03 

ydroxide Alkalinity --, 

Total Alkalinity 335 

Soluble Sodium Percentage (SSP) 5/ 
Sodium Absorption Ratio (SAR) ,i,, 'IS' 
Specific Conductance (Micromhos at 25oC) /-(, '1 /} 
Residual Sodium Carbonate (RSC) 

~ -
PH ~t) 

Class for Irrigation Water c.3 s, 
REMARK$: 



14T-586 Friendship-1 PWSID NN3500323 

EPA sample - · 
0.970 Arsenic MCL 10 ug/Lj 
1.500 Uranium MCL 30 ug/L 
1.190 Ra226 pCi/L 
2.250 Ra228 pCi/L 
3.440 RaTotal MCL 5 pCi/L 
7.850 Gross Alpha pCi/L 
6.845 Gr. Alpha (excluding U) MCL 15 pCi/L 
4.450 Beta 
7.80 pH Secondary MCL 6.5 - 8.5 
6.98 Field pH 
2250.00 Conductivity umhos/cm 
14.900 Turbidity MCL 1ntu 
-0.37 Corrosivity 
3. 78 Collection temperature celsius 
325.0 T. Alkalinity (CaCO3) mg/L 
830.0 Total Hardness NTUA desired maximum 500 mg/L 
150.4 Calcium NTUA desired range 75-200 mg/L 
376.0 Calcium (CaCO3) NTUA desired range 75-200 mg/L 
110.40 Magnesium mg/L 
454.0 Magnesium (CaCO3) mg/L 
1810.0 Dissolved Solids Secondary MCL 500 mg/L 
16.40 Chloride Secondary MCL 250 mg/L 
0.388 Fluoride Primary MCL 4.0; Secondary MCL 2.0 mg/L 
<0.3 Phosphate mg/L 
Sulfate Secondary MCL 250 mg/L 
<0.3 Nitrate Primary MCL 10 
<0.3 Nitrite Primary MCL 1 mg/L 
ND Mercury Primary MCL .002 ug/L 
100 Boron ug/L 
240000 Calcium ug/L 
2.100 Iron Secondary MCL .3 mg/L 
120000 Magnesium ug/L 
8000 Potassium ug/L 
160000 Sodium ug/L 
1100.0 Hardness as CaCO3 (calculated) mg/L 
ND AluminumSecondary MCL .05-.2 mg/L 
ND Antimony Primary MCL .006 mg/L 
0.0200 Barium Primary MCL 2 mg/L 
ND Beryllium Primary MCL .004 mg/L 
ND Cadmium Primary MCL .005 mg/L 
ND ChromiumPrimary MCL .1 mg/L 
1.30 Cobalt ug/L 
0.0029 Copper Primary MCL action level 1.3 mg/L 
ND Lead Primary MCL action level .015 mg/L 
2.0000 Manganese Secondary MCL .05 mg/L 
13.00 Molybdenum ug/L 
13.000 Nickels ug/L 
0.00110 Selenium Primary MCL .05 mg/L 
ND Silver Secondary MCL .10 mg/L 
ND ThalliumPrimary MCL .002 mg/L 
ND Vanadiumug/L 
2.0000 Zinc Secondary MCL 5 mg/L 

1 SK-303 Pipeline Canyon Well 

EPA sample 

3.730 Ra228 pCi/L 
4.920 RaTotal MCL 5 pCi/L 
0.895 Gross Alpha pCi/L 
0.640 Gr. Alpha (excluding U) MCL 15 pCi/L 
13.800 Beta 
6.54 pH Secondary MCL 6.5 - 8.5 
7.20 Field pH 



2890.00 Conductivity umhos/cm 
11.200 Turbidity MCL 1 ntu 
-0.45 Corrosivlty 
3.70 Collection temperature celsius 
195.0 T. Alkalinity (CaC03) mg/L 
1040.0 Total Hardness NTUA desired maximum 500 mg/L 
129.6 Calcium NTUA desired range 75-200 mg/L 
324.0 Calcium (CaC03) NTUA desired range 75-200 mg/L 
174.10 Magnesium mg/L 
716.0 Magnesium (CaC03) mg/L 
2528.0 Dissolved Solids Secondary MCL 500 mg/L 
10.50 Chloride Secondary MCL 250 mg/L 
O. 738 Fluoride Primary MCL 4.0; Secondary MCL 2.0 mg/L 
<0.3 Phosphate mg/L 
Sulfate Secondary MCL 250 mg/L 
<0.3 Nitrate Primary MCL 10 
<0.3 Nitrite Primary MCL 1 mg/L 
ND Mercury Primary MCL .002 ug/L 
11 o Boron ug/L 
370000 Calcium ug/L 
1.000 Iron Secondary MCL .3 mg/L 

· 140000 Magnesium ug!L 
5300 Potassium ug/L 
140000 Sodium ug/L 
1500.0 Hardness as CaC03 (calculated) mg/L 
ND AluminumSecondary MCL .05-.2 mg!L 
ND Antimony Primary MCL .006 mg/L 
0.0067 Barium·Primary MCL 2 mg/L 
ND Beryllium Primary MCL .004 mg/L 
ND Cadmium Primary MCL .005 mg/L 
ND ChromiumPrimary MCL .1mg/L 
0.77 Cobalt ug/L 
0.0024 Copper Primary MCL action level 1.3 mg/L 
ND Lead Primary MCL action level .015 mg/L 
0.3100 Manganese Secondary MCL .05 mg/L 
0.84 Molybdenum ug/L 
16.000 Nickels ug/L 
0.00083 SeleniumPrimary MCL .OS mg/L 
ND Silver Secondary MCL .10 mg/L 
ND ThalliumPrimary MCL .002 mg/L 
ND Vanadiumug/L · 
0.0400 Zinc Secondary MCL s mg/L 

Annie Grey HP 

EPA sample 
2.400 Arsenic MCL 10 ug/L 
5.200 Uranium MCL 30 ug/L 
0.948 Ra226 pCi/L 
0.566 Ra228 pCi/L 
1.514 RaTolal MCL 5 pCi/L 
12.200 Gross Alpha pCi/L 
8.716 Gr. Alpha (excluding U) MCL 15 pCi/L 
35.400 Beta 
8.57 pH Secondary MCL 6.5 - 8.5 
6.90 Field pH 
332.00 Conductivity umhos/cm 
22.400 Turbidity MCL 1ntu 
-1.54 Corrosivity 
6.82 Collection temperature celsius 
143.0 T. Alkalinity (CaC03) mg/L 
55.2 Total Hardness NTUA desired maximum 500 mg/L 
17.6 Calcium NTUA desired range 75-200 mg/L 
44.0 Calcium (CaC03) NTUA desired range 75-200 mg/L 
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MWH 

To: Roy Blicl..·wedel 
Larry Bush 

Date: August 3, 2004 

From: Jed Thompson Job No: 1010139.011802 

Subject: Groundwater Quality in the Westwater Canyon Member at the Northeast 

Church Rock Mine 

This memorandum was prepared in response to comments to the Northeast Church Rock (NECR) 
Mine Closeout Plan received from the State of New Mexico, Mining and Minerals Dhision (MMD) in 
their memo dated June 23, 2004. This memorandum presents available information nbout: 

• Regional groundwater quality within the Westwater Canron Me_mber, Dakota Sandstone and 
Gallup Formation near the NECR Mine site (the Site), 

• Historic groundwater quality analyses ofNECR mine water; and, 

• Comparisons of regional nnd historic water quality data to the groundwater sample collected nt 
the Site on May 17, 2004. 

HISTORIC AND REGIONAL DATA 

Historic and regional groundwater qualit)· data sources used in this report are listed below. 

• 

• 

• 

• 

• 

• 

117atrr Q11ali!J lnlj)afts of Ura11i11n1 Mitring a11d A-filling ArtMtitJ in the Grants Afintral Belt, N,w 
Mexifo. (EPA, 1975) 

lv'ater Q11ali!J Data for Disrha,ges frr)IIJ Neu.• Mt>.-iro Ura11il1111 Minu a11d Mills. (NMEID, 1980) 

Hydrogtology and IV"aler Rtso11rrts of San ]11a11 Basin, NtJJ' Mtxiro. Hydrologif fuport 6. (Stone, 1983) 

Rtdan1alio,1 Eng1i1mi,,g Smfres, Gtolo·drologif Rtporl. (Canonic, 1987) 

Fivt:)'tar RJ:iew &port, U11ittd N11dtar Co,poralio11 Grolf11d Water Operable U11il AfrKi11ley Colfn!J·, 
Neu•Mexiro. (USEPA, 1998) 

Discharge Permit {DP) 63 sampling r~sults 

The primary aquifers in the Church Rock region arc the Dakota Sandstone and Westwa1cr Cnnyon 
Member. Higher geologic units, including the Gallup Formation and the :illuvium arc not historic 
aquifers (Canonic, 1987). · · 

The :illuvium nnd Gallup Formation at the Northeast Church Rock mine and mill were unsaturated. 
Occurrences of groundwater in both units arc derived from mine dew:uering seepage from multiple 
mines (USEPA, 1998), and arc hydraulicallr separated from the Dakota Sandstone and Westwater 
Canyon Member by the Upper D-Cross Tongue Member of the l\fancos Shale which is a \'Cf}' 

r.,1r_,""' .. -1'L"--.JN....,,,._N,,,.,,_r..._,..,.a~r:o...c.-.-wnu..i• 
1/IIIHaJ 
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effective aquiclude (Canonic, 1987). Minewater that seeped into the alluvium and Gallup Formation 
is being regulated and addressed under the Church Rock Mill Superfund site under NRC Source 
Materials License SUA-1475. Minewater was discharged to Pipeline Arroyo in accordance with the 
Federal Clean Water Act under NPDES Permit Number NM0020401. 

Groundwater flows downdip in bedrock (Cnnonie, 1987). The local dip and groundwater flow 
direction in the Gallup Formation, Dakota Sandstone and Westwater Canyon Member is to the north 
(Stone, 1983). 

Available analytical dat:i for Site minewatcr :ire summarized in Table 1 and listed in Attachment 1. All 
data arc reported results from DP-63 for minewater before comingling ,,;th decant from sand backfill. 
These data represent the ambient groundwater quality in the Westwater Canyon Member at the Site. 

TABLE 1 
NECR MINEWATER QUALITY DATA SUMMARY' 

Data Points Avera11e1 Max Min St Dev NMED Std.3 

MAJOR IONS 
Alkalinltv (CaC03) 2 179.5 232 127 -
Bicarbonate 1 155 155 155 -
Calcium 2 20.55 31 10.1 -
Chloride 13 7.6 14.9 5 3:0 250 
Fluoride 11 0.50 0.55 0.42 0 .03 1.6 
Maoneslum 2 2.6 4.2 1 -
Nltroaen. Nitrate las Nl 11 1.7 13 0.1 3.7 10 

Potassium 2 2.1 2.2 1.9 --
Sodium 6 282.9 1009.1 10 410.5 
Sulfate 13 93 272 70 55 600 
PHYSICAL PROPERTIES 
TDS 13 426.9 552 370.5 61.3 I 1000 
oH• 13 7.88 8.45 6.70 0.52 I 6 to 9 
Conductivitv' 6 683 950 485 171 T 
METAL - DISSOLVED 
Aluminum 13 0.5 2.8 0.1 0.7 5.0 

Arsenic 10 0.0102 0 .0118 0.0100 ·0.0006 0.1 
Barium 13 0.20 0.70 0.01 0.18 1.0 
Boron 10 0.20 0.30 0.01 0.09 0.75 
Cadmium 11 0.003 0.010 0.001 0.004 0.01 

Chromium 11 0.011 0.041 0.001 0.015 0.05 
Cobalt 11 0.0146 0.0500 0.0001 0.0137 0.05 
Conner 11 0 .0066 0.0235 0.001 0.0075 1.0 
Iron 13 0.85 4 .9 0.01 1.46 1.0 
Lead 11 0.01 0.05 0.001 0.020 0.05 
Manoanese 13 0.112 1.3 0.002 0.357 0.2 
Mercurv 11 0.0005 0.001 0.0004 0.0002 0.002 
Molvbdenum 11 0.012 0 .04 0.001 0.017 1.0 
Nickel 11 0.0250 0.1349 0.01 0.0376 0.2 
Selenium 12 0.031 0.05 0.004 0.013 0.05 
Sliver 10 0.0095 0 .01 0.0054 0.0015 0.05 
Uranium 13 2.082 3 .71 0.725 0.936 5.0 
Vanadium 3 0.1 0 .1 0.1 0 
Zinc 13 0.0117 0.02 0.0022 0.0052 10.0 
RADIONUCLIDES - DISSOLVED 
Radium-226 13 97.6 490 0.6 125.1 309 

Radium-228 12 2.1 6.2 1 1.8 I 30° 
Notes: 
1. Summary of selected parameters from Attachment 1. 
2. All values In mg/L except es otherwise noted 
3. Standards for arsenic, cadmium, barium, chromium, fluoride, mercury, nitrate, lead, selenium, silver, and 

uranium are human health standards 
Standards for chloride, copper, sulfate, TOS, pH, Iron, and zinc are secondary domestic water supply standards 
Standards for aluminum, boron, cobalt, manganese, molybdenum, and nickel are for Irrigation water 

4. pH In standard units 
5. Conductivity In uS/cm 
6. Combined Radium 226 and 228 cannot exceed 30 oCI/L 
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There is no groundwater quality data for the Dakota Sandstone near the Site. 

Average historic minewater dara exceeded srandards for radium 226 in the Westwater Canyon 
Member, 

Four wells are located within a one mile radius of the Site. The locations of the wdls are shown in 
Figure I. The Church Rock :Mill Well and NECR-1 Well are completed in the Westwater Cru,yon 
Member, The Friendship Well is completed in the Gallup Formation. NR-1 is completed in the 
alluvium. The Church Rock Mill Well is used as a non-potable water supply for the mine office and 
to supplement the water in the tailings impoundment evaporation ponds to prevent the pond liner 
from drying out. NECR-1, NR-1 and the Friendship wells arc not currently used. Completion data 
for these wells ore provided in Table 2 The Pipeline Canyon Well mentioned in the Closeout Plan is 
Jocotcd npproximatcly 1.5 miles to the northcost of the Permit Boundary. 

· TABLE 2 .. 
.. .. . . WELL COMPLETION DATA 

Well Name Completion Total Depth Top of Screen Screened Completion 
Date 1ft bas) (It bns) · Interval lftl Unit 

Church Rock Mill 6/GnG 1,600 Unk 100 Westwater 
Canvon 

NECR Well Unk 1,228 Unk Unk 
Westwater 

Canvon 
Friendshin Unk 718 Unk 40 Gailun 
NR-1 5/28/91 105 74.6 30.4 Alluvium 

CURRENT SITE CONDITIONS 

A groundwater sample was collected ot the Site on May 17, 2004. The sample was collected from the 
well.located approximatdy 200 feet south of shaft NECR-1 on the north end of the Site. The sample 
was collected in accordance with the SOP presented in the Section 27 Closeout Plan. 

The sample was collected from approximotely the center of the water column in the well. The depth 
to water was 524.68 feet below the top of casing. The total depth of the vent is 1,230 feet below the 
top of casing. The sample was collected at approximately 900 feet below the top of casing. The 
sample was collected using multiple trips with a PVC double ball bailer. The double ball bailer works 
the same as n single ball bailer, with the balls floating as the bailer is lowered, allowing water to enter 
and flow through the de,•ice freely. When the designated depth is reached, the bailer is hoisted and 
the balls at the top and bottom of the bailer arc seated preventing the water from leaving the bottom 
of the bailer and prc,·cnting water above the bailer from mb<ing with the water in the bailer. 

Sufficient trips were made with the bailer to provide the quantity of water required for NMED and 
UNC to analyze for the analytes included in the Closeout Plan. Results of the ana!J~ical nnalyses of 
UNC's samples arc provided in Table 3 nlong with the a,•crage minewatcr quality from Table l ru,d 
the water quality from the Church Rock Mill Well which is also completed in the Wcstwnter Canyon 
Member. The laboratory report is included in Attschment 2. 

Water bailed from the NECR well was black in color and smelled of hydrogen sulfide. The field pH 
of the sample was 10.2 standard units, and the conductivity was 1800 qmhos/cm at 18.0 degrees 
Celsius. 

As shown in Table 3, the pH and concentrations of alkalinity, sulfate, sodium, TDS, and boron arc 
elevated above average mine water concentrations from' the DP-63 monitoring. Several constituents, 
particularly radium and ur~nium, :ire less concentrated currently than when mining was active. pH 
and alkalinity' values in the recent NECR sample arc also greater than those seen in the Church Rock 
Mill Well, while sulfate and sodium concentrations (which make up the bulk of TDS) are less 

r,, ... ._,,,,.....,.,v_...,,,, . .,....,,__..,-..,a-,, 11,,,.u.\.~r~c.-.-nr..t...i.w 
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concentrated. Concentrations of boron and TDS, and the pH exceed NMED standards in the NECR 
sample. · · 

TABLE 3 /1-1 I"-<., 
SECTION 27 MINE WATER ANALYTICAL RESULTS 

Constituent -Units 
MinWeU Average M&eflWell 

NMED Std.4 
. 6/18/021 · Mine Water2 5/17/042 

MAJOR IONS 
Alkalinity, Total as ·mgll .. 179.5 365 caco, 
Bicarbonate m!lll 225 155 -
Calcium mgll 16.0 20.55 3.38 
Chloride mall 160 7.6 21.8 250 
Fluoride mall .. 0.50 0.7 1.6 
Maaneslum mall 4.2 2.6 0 .58 
Nitrate .. Nitrite mg/L . <0.10 1.71 <0.10 10.0 
as N 
Potassium mgll 3.5 2.1 5.57 
Sodium mall 644 282.9 388 
Sulfate moll 1100 93 450 600 
PHYSICAL PROPERTIES 
TSS moll .. - 243 
TDS moll 2090 426.9 1150 1000 
DH s.u. 8.34 7.88 9.90 6to 9 
Conductivity umhos/cm - 683 1840 
METALS - DISSOLVED 
Alumlnum mall <0.10 0.5 <0.10 5.0 
Arsenic moll <0.001 0.0102 0.001 0.1 
Barium mall - - 0.20 0 .014 1.0 
Bervllium mgll <0.01 - <0.01 
Boron mgll - 0 .20 4.47 0 .75 
Cadmium m11/L <0.005 0.003 <0.01 0.01 
Cobalt mall <0.01 0.0146 <0.01 
Iron mall - 0.85 0.140 1.0 
lead mgll <0.05 0.01 <0.001 0.05 
Manganese mg/l 0.05 0.112 0.003 
Molvbdenum mall <0.10 0.012 0.056 1.0 
Nickel mall -<0.05 0.025 <0.05 
Selenium mg/L <0.001 0 .031 0.002 0 .05 
Uranium m111l 0 .0700 2.082 0.134 5.0 
Vanadium mall <0.10 0.1 <0.005 
RADIONUCLIDES - DISSOLVED 
Gross Aloha oCl/1 <1 - 93 ± 3.6 
Radium-226 pCi/1 0.7 97.6 2.4 :1: 0.5 30' 
Radium-228 oCl/1 2.7 2.1 <1 .0 301 

Notes: 
1. Samples collected from Church Rock Mill Well es reported In Closeout Plan 
2 . Average mine water quality as reported In Table 1 
3. Sample collected from well located near shalt NECR•1 
4. Standards for fluoride, nitrate, arsenic, barium, cadmium, lead, selenium, uranium, end radium 

are· human health standards. 
Standards for chloride, sulfate, TDS, pH, end Iron ere secondary domestic water supply 
standards. 
Standards for aluminum, boron end molybdenum are for Irrigation water. 

5. Value represents nitrate es N 
6. Combined Radium 226 end 228 cannot exceed 30 pCl/l 

Figures 2 through 6 show the concentration trends for alkalinity, sulfot~, TDS, pH and boron. The 
figures plot the trends over time by datn source. All nvailable datn is plotted in the grnphs. 

Elevnted values for pH nnd alknlinity fo the recent NECR sample are likely due to the presence of 
sulfate reducing bncteria (SRB) in the well water, adding alkalinity to the water as they reduce sulfate 
to sulfide. The presence of SRB's would explain the black coloring and hrdrogen sulfide smell of the 
water bailed from the well. This might also explain why urnnium and iron conccntrntions are lower 

r.\1·-n...-.\t'....., .v....,._,._ . .,,._ O-• a...1.\&o•\.\'l!O..,c-.t.-T!tlJ...J.,1,,,,, 
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today than during active mining. Uranium is less mobile in reducing environments and iron \\.ill react 
\\ith the sulfide and precipitate as iron sulfide. 

The likely role of sulfate-reducing conditions in the current NECR sample chemistry is further 
supported by the follo\\ing differences between the NECR sample and the !vlill Well: 

• Sulfate is about a factor of two less in the NECR sample compared to the Mill Well indicating 
sulfate reduction, ' 

• Bicarbonate is concentrated in the NECR sample in stoichiometric proportion to sulfate 
reduction according to the reaction: 

2 CH20 + S04·2 = H,S + 2 HCO,· 

There is currently no explanation for the elevated concentration of boron in the recent NECR 
sample. There arc no data for boron from the Mill Well. 

CONCLUSIONS 

Groundwater quality at the Site is within NMED standards \\ith the exception of pH, TDS and 
boron. Sulfate and TDS concentrations and radium acti,ity at the site have dropped since the peak 
concentration recorded in 1993 possibly because of sulfate reduction. f,. sulfate reducing environment 
would explain the increase in pH and olkalinity seen in the recent NECR sample. 

The source of boron in the water is unknown. 

Water quality has improved since mining ceased. This is especially true for constituents of greatest 
concern, radium and uranium. In addition, metals concentrations meet water quality standards. 
\,'hi!c dissolved solids arc greater today thon during mining, they arc comprised of common ions that 
do not pose a health risk. 

While the pH of the NECR is higher than historic results, it ls not recommended that it be considered 
for abatement. Treatment to reduce pH could produce adverse environmental consequences. Metals 
and radionuclidcs ore geochemically fixed under current and onticipated conditions; to alter this 
equilibrium would be to run the risk of mobilizing them. 
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LADORA TORY ANALYTICAL REPORT 

Client: United Nuclear Corporation 

Project: UNC Closeout Plan 

Lob ID: C04050789-00I 

Client Sample ID: NECR•Wcll 1 

Analyses Resull Units 

MAJOR IONS 
Allcalinlly, Total os CaC03 365 mg/I. 

Calcium 3.3B mg/I. 

Chloride 21.B mg/I. 
r'luorldo 0.7 mg/L 

Magnesium 0.58 mg/I. 

Nitrogen, Nitrate+Nllrlle as N NO mg/I. 

Potassium 5.57 mg/I. 

Sodium 388 mg/I. 

Sulfalo 450 mg/I. 

PHYSICAL PROPERTIES 
ConduclMtv 1840 umhos/cm 
pH 9.90 s.u. 
Solids, Total 01sso1Ved TOS@ 160 C 11~0 mg/I. 
Sorlds, Total Suspended TSS@ 105 C 243 , mg/I. 

METALS• DIOSOLVED 
Aluminum NO mg/I. 

Arsenic 0.001 mg/I. 

Barium 0.014 mg/I. 
Beryllium NO mg/I. 

Boron 4.47 mg/I. 

Cadmium NO mg/I. 

Cobalt NO mg/I. 

Iron 0.140 mg/I. 

Lead NO mg/I. 
Mangane$e 0.003 mgl'L. 

Molybdenum 0.056 mg/I. 

Nickel NO mg/I. 

Selenium 0.002 mg/I. 

Uranium 0.134 mg/I. 

Vanadium NO mg/I. 

RADIONUCLIDES • DISSOLVED 
Gross Alpha 93.0 pCI/L 
Gro$S Alpha precision (%) 3.6 . pCI/L 

Radium 226 2.4 pCI/L 

Radium 226 precision <•> 0.5 pCI/L 

Radium 228 NO pCI/L 

Jleport RI. -Analyte reporting limit. 
Dennfllons: QCL- Quality control limlt. 

o .. RL Increased due to sample malrix Interference, 

Report Dnlc: 06/24/04 

Collection Dote: 05/17/04 09:40 

Dale Received: 05/20104 

Mntrlx: Aqueous 

MCU 
Qual RL QCL Method Analysis Dntc / By 

0 

1.0 A2320B 
0.20 E200.7 
1.0 A4500-CI 6 
0.1 A4600-F C 

0.20 E200.7 
0.10 E353.2 
0.30 E200.7 
0.30 E200.7 
9.8 A4500-SO< E 

1,0 A2510 B 
0.01 A4500-H B 
10 A2~40 C 
1,0 E160.2 

0.1 E200.B 
0.001 E200.8 
0.003 E200.8 
0.01 E200.8 

0.0010 E200.7 
0.01 E200.8 
0.01 E200.8 

0.010 E200.7 
0.001 E200.8 
0.001 C00.0 
0.001 E200.8 
0.05 E200.8 

0.001 E200.8 
0.0001 5200.B 
0.005 E200.B 

1.0 E900.0 
E900.0 

0.2 E903.0 
5903.0 

1.0 E904.0 

MCL .. Maximum contaminant level. 
NO• No1 detected at the reporting limit. 

05/21/04 10:36 / nlm 
05/24/04 15:27 / Is 
05/21/04 09:34 / JI 
05/24,'0.1 00:42 / clb 

05/24/0415:27 /ts 
05124/04 12:10 / Jal 
05/24/04 15:27 / Is 
05/24/04 15:27 / Is 
06/01/04 12:47 / dd 

05/21/04 09:55 / dd 
05/21/04 11:02 /js 
00/21/04 1::i.◄ 0 / J:i. 
05121/04 09:07 / Js 

05125/04 16:31 / eli,b 
05125/0416:31 / eli•b , 
06/18/04 01:48 / bws 
05125/04 16:31 / ell-b 
05/24/04 15:27 / Is 
05/25/0416:31 / ell-b 
05125/0416:31 / ell-b 
05124/04 15:27 / Is 
06/18/04 01:48 / bws 
00110/0-4 01 :◄O / bws 

06/18/04 01 :48 / bws 
05/25/04 16:31 / ell-b 
05/25/0416:31 / ell•b 
06/18/04 01:4B /bws 
06/1Bl04 01:48 / bws 

05/24/04 09:00, ,. 
05/24/04 09:00,,. 
05/25/04 12:50 / df 
05/25/04 12:50 I df 
05/28/04 09:24 / Pl 
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LADORATORY ANALYTICAL REPORT 

Client: United Nuclear Corporation 
Project: UNC Closeout Plan 

Lob ID: C04050789-00I 
Cllent'Samplc ID: NECR-Well l 

Analyses 

DATA QUALITY 
A/C Balance(± 5) 
Anions 
Cations 
Solids, Total Ol$Solved Calculated 
TOS Bala~ce (O.eo- 1.20) 

Report RL • Analyte reporting llmft. 
ncnaltloni: CCL. Quality control limit. 

Result Units 

-0.170 % 
.17.3 meq/l. 
17,3 meq/l. 
1090 mg/L 

1.06 dee.% 

Printed with FinePrint - purchase at www.fineprint.com 

MCU 
Qual RL QCL 

Report Date: 06124104 
Collection Date: 0,/17/04 09:40 

Dote Received: 0S120/04 

!lfolrix: Aqueous 

Method Analysis Date/ By 

CaleufaUon 06/11/0414:47 /lae 
CalculaUon 06/11/04 14:47 / tae 
carculation 06111/04 14:47 /lae 
ca1cu1at1on OC/11/0,q 14,47 / IHtl 

Calculation 06/11/04 14:471 lae 

MCL .. Maximum contaminant level 
NO• Not detected at the reporting Urn It. 
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LABORATORY ANALYTJCALREPORT 

Client: 
Project: 
Lab ID: 

United Nuclear Corporation 
UNC Closeout Plan 

C040S0789-002 

Client Sample ID:' SECT27-Vcnt3 

Analyses 

MAJOR IONS 
Alkallnlly, Total as CaC03 

Calcfum 
Chloride 
FJuorlde 
Magnesium 
Nitrogen, Nllrale+Nitrile as N 
Potassium 
Sodium 
Sulfate 

PHYSICAL PROPERTIES 
Conductivity 
pH 
sorods, Tola! Dissolved TDS@ 180 C 

S•!ld•· Tola! Suspended TSS@ 105 C 

METALS. orssoLveo 
Alumlnum 
Arsenic 
Barium 
Beryllium 
eoron 
Cadmium 
Cobalt 
Iron 

Load 
Manganese 
Molybdenum 
Nickel 
Selenium 
Uranium 
Vanadium 

RAOIONUCUDES. OISSOLVEO 
Gross Alpha 
Gross Alpha precision (:t:) 
Radium 226 
Radium 226 precision (t) 
Radium 228 

Report RL • Analyte reporting limit. 
DcfinlUoas: QCL .. Quality control limit. 

Result Units 

308 mg/\. 
339 mg/\. 
23.2 rTlg/L 
O.◄ mg/I. 

41.8 mg/I. 
ND mg/I. 

13.4 mg/I. 
492 mg/I. 
1780 mg/\. 

3520 umhos/cm 
7.10 s.u. 
2810 mg/L 
100 mg/I. 

ND mg/I. 
0.011 mg/\. 
0.017 mg/\. 

ND mg/I. 
0.379 mg/I. 
ND mg/I. 
ND mg/I. 

18.8 mg/I. 
ND mg/I. 
2.6 mg/I. 
0.7 mg/\. 
ND mg/I. 

0.003 mg/\. 
7.84 mg/I. 
NO mg/I. 

5660 pCl/1. 
27,8 pCIII. 
24.2 pCIII. 

1.5 pCIII. 
ND pCl/1. 

O .. RL fncre-ised due.to sample matrix interference. 
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MCLI 

Report Date: 06/24/04 

Collcctlou Dale: 05/17104 14:30 

Dale Received: 0S/20104 

Matrix: Aqueous 

Qual RL QCL· Method Analysis Date/ By 

1.0 A2320B 05121/04 10:47 I nlm 
D 0.57 E200.7 05124/04 15:35 /ls 

1.0 A4500-CI B 05121/04 09:35/JI 
0.1 A.CSOO·F C 0~4/04 00:44 / Dlb 

0.20 E200.7 05124/04 15:30 /Is 
0.10 E353.2 05124/0412:20/Jal 
0.30 E200.7 05124/0415:30t'ts 
0.30 E200.7 05124/04 15:30/ts 

D 30 A4500-S04 E 06/01/04 12:50 / dd 

,.o A2510 B 05121/04 09:551 dd 
0.01 A4500-HD 05121/04 11:03 I Js 
10 A2540C 0.5121/04 1:1:◄CI / Js 
,.o E160.2 05121/04 09:07 I Js 

0.1 E200.B 05125/04 16:43 / ert-b 
0.001 E200.B 05125/04 16:43 / oli-b 
0.003 E200.B 06118/04 01:411 bws 
0.01 E200.8 05125/04 16:43 / elj.b 

0.0010 E200.7 05124/04 15:30 I ts 
0.01 E200.8 05125/04 16:43 I oll--b 
0.01 E200.B 05125/04 16:43 / oll-b 
0.010 E200.7 05124/04 15:30 I ts 
0.001 E200.B 06/18/04 01:411 bws 
0.01 e20O.a 00/27/04 23:20 / till-ll 
0.1 E200.8 05127/04 23:26 / ell-b 

0.05 E200.B 05125/04 16:431 ell-b 
0.001 E200.B 05/25/0416:43 / ell,b 

0.0001 E200.B 00118/04 01:411 bws 
0.005 E200.8 OG/18/04 01:411 bws 

1.0 E900.0 05124/04 09:00, ,. 
ESOO.O 05124/04 09:00 / rs 

0.2 E903.0 05125/0412:50 I df 
E903.0 05125/04 12:50 I df 

1.0 E904.0 05128/04 09:241 pj 

MCL .. Maximum contaminant level. 
ND .. Nol detected al the reporting limil. 
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CHent: United Nuclear Corporation 
Project: UNC Closeout Plan 

Lab ID: C040S0789-002 
Client Sample ID: SECT27-Vent 3 

Analyses 

DATA QUALITY 
A/C Balance (:t 5) 

Anions 
Cations 
Solids, 'ro1a1 01ssorvea Calcurat~cJ 

TOS Balance (0.80 -1.20) 

Report RL. Analyte reporting 6mit. 
DefinlttDns: QCL .. Quality control limlt. 

LABORATORY ANALYTICALREPORT 

Result Units 

,0.944 % 
43.8 meq/L 
43.0 meq/L 
2090 ms/L 
0.970 dee.% 

MCU 
, Qual RL QCL 

Report Date: 06/24/04 
Collecllou Date: 05111104 14:30 

Date Received: 05/20/04 
Matrix: Aqueous 

Method Analysis Date / By 

Carculatfon 06N1/04 14:48 /ta• 
carculallon 06/1110414:48 ltae 
Calculatfon 06/11/0414:48 /tae 
Caleuklllon 06/11/01 H:,fB / l:IIO 

Catculallon 06/11/04 14:48 / tae 

MCL .. Maximum contaminant level. 
ND .. Not detected at the reporting m:nlt. 
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UNC Mtnrna and MIIUna ChurohRook OaoraUono 

GroundWater Monltorlnn Summary; Closeout Plan 
Well ID: NECR,WeU 1 
Colfectlon Date: 5/1712004 9:40 
Rec:etve Date: 5120/2004 10:00 
Report Dale: 6/18/200414:30 . 
mr;J,llc,;}!']'1~,!li::·;ili-;rulil!IY,illb:\rlit,H, .. ~ii:il 
Alkallnlty. Total as CaC03 mg/L ; 365 
Calcium mg/L , 3.38 I 

Chforlde mg/L : 21.8 
Fluoride mg/L . 0.7 
Magnesium mg/L 0.58 .. 
Nltmgen, Nitrate+Nilrlle as N . mg/L · ND(0,10) · 
Potassium 1111,J/L . -'.D7 

Sodium mg/L , 388 

Sutrate mg/L · 450 
ConductMty umhos/cm 1840 
pH s.u. 9,90 
Sollds, Tola! Dissolved TOS@ 180 C mg/L 1150 
Solldc, Tot=il Su1ruuv!M TSS@ 105 C moll 243 
Aluminum mg/L N0(0,1) 
Arsentc mg/L 0.001 
Barium !!'?IL, ... 0.014 
Beuyl/ium mg/L N0(0,01) 
Boron mg/L 4.47 
Cadmium mg/L N0(0.01) 
cobatt mg/L N0(0,01) 
Iron mg/L 0,140 
Lead mg/L N0(0,001). 
Manganese mg/L 0.00:S 

Molybdenum mg/L 0.056 
Nickel mg/L ND(0.05) 
Sefenrum mg/L 0.002 
Uranium mg/L 0,134 
Vanadium molL ND(0.005) 
Oro,:, Npho pCI/L 93.0 
Gross Alpha precision (t) pCI/L 3.6 
Radium 226 pCIJL 2.4 
Radium 226 precision (j;) pCI/L 0.5 
Radium 228 pCIJL N0(1.0) 
Radium 228 precision (±) pCIJL 

NC Balance Ct 5) •.. .0.170 .. 
Anions 17,3 
ca1ions 17.3 
Solids, Total Olssotved Calculated : 1090 
TOS Balance (0.80 • 1.20) ! 1.06 

.. Noto: Th• data preuntod on this form Is lntondod for 1ummuy pu1p0Hs only. L■borato,y ■pprovod data le contained 
within t.'10 quartorly reports. 

tae:r.~lents2UU4'1.1nc_m~_llitlkJV-2nd200-t_nN1J.,11h1 
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UNO Mlnlnn and Mllllng ChurchRock OaeraUons 

GroundWater Monltorlna Summarv: Closeout Plan 
Weft ID: SECT27°Venl 3 
COl!ectlon Dile: 5117/200414:30 
Receive Date: 5/20/2004 10:00 
Report Date: 8/18/2004 14:30 
"'-~~=·-1r;-~ -,-.. it,f !l!~.-- ,-1 ~~ r~~: ill,lif.i-.: .. ' . ... ;.1~ , ""1

1w'-:,: 
Alkaffnlty, Total as CaC03 mg/I. 308 
Calcium mg/I. 339 
Ch1oride mg/I. 23.2 
Fluorfde mg/I. 0.4 
Magno.slum mgll, 41.8 
Nitrogen, Nitrale+Nillite as N mg/I. ND(0.10) 
Potassium mgll. 13.4 

Sodium mg/I. 492 
Sulfate mg/I. 1780 

ConductMty umhos/crn 3520 
pH s.u. 7.10 
sor!ds, Total Dissolved TDS@ 180 C mg/I. 2810 

•Oolld:,, Total SucpondodTSS @l 105 C mg/I. 100 
Aluminum mg/I. ND(0.1) 
Arsenic mg/I. 0.011 
R•rlum moll. 0.017 

•Be,yUlum mg/I. ND(0.01) 
Boron mg/I. 0.017 
Cadmium mg/I. ND(0.01) -Cobalt mg/I. ND(0.01) 

Iron mg/I. 18.8 
Lead mg/I. ND(0.001) 
Manganese mg/I. 2,6 

Mol'/bcfenum mg/I. 0.7 
Melle! mg/I. ND(0.5) 

Selenium mg/I. 0.003 
Uranium mg/I. 7.84 
Vanadium mg/I. ND(0.005) 
Orms Alpha pCIIL 5680 

Gross Alpha precision (:t) pCI/L 27.8 
R>dlum 226 pCI/L 24.2 
Radium 228 prec:lslon (:t) _pCI/L 1.5 
Radium228 pCI/L ND(1.0) 
Radium 228 precision (t) pCI/L 

A/C Balance(: 5) -0.944 ... .. 
Anions 43.8 
Cations 43.0 
Sollds, Total Dissolved Calculated 2890 
TDS Balance (0.BO • 1.20) 0.970 

"Note: The data s:iresenltd on this form b lntondod for summary purpous onl)', Laboratory approved data ts contained 
wltttln tho quarterly reports. 

tae: r.'cllenb200-4\UnC_1rur11ng\une_ganop.2naZW4 .. nna1.xis 
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QA/QC Summary-Report 

Client: United Nuclear Corporation Report Dale: 06/18/04 

Project: UNC Closeout Plan Work Order: C040S0789 

~nalyte Result Unlls RL %REC Lowllmll Hig.h Limit RPO RPDlfmlt Qua! 

M•lhod: A2320 B Anolyticol Run: ORION_040521A 

Samplo ID: CCV1_040521_1 Continuing CalibraUon Verfflcallon Standard 05121/04 09:32 · 
Alkalinity, Total as CaC03 4820 mg/L 1.0 96.3 90 110 · 

Method: A2320 B Batch: 040521_1_ALK•W 

Samplo ID: MBLK1_040521_ 1 Melhod Blank 05121/04 07:46 
Alkatinity, T0tcll u CaC03 ND mi,n. 1.0 

Samplo ID: C04050718.004DMS Matrix Spika 05121/04 08:21 
Alkalinity, Total as CaC03 349 mg/L 1.0 95.7 90 110 

Samplo ID: C04050718.0040MSO Matrix Spike Duplicate 05121/04 08:31 
Alkallnity, Total as CaC03 349 mgll. 1.0 96 90 110 0.1 10 

Samplo ID: C04050790·002BMS Matrix Spike 05121/04 11 :18 
Alkalinity, Total as CaCO3 266 mgll. 1.0 94.2 90 110 

Sample ID: C04D5U7V0-0028MSD M.il1 IA SpJi,.e Duplk:ato OGf.!1/0-4 11 :20 
Alkallnlty, Total as CaC03 265 mg/L 1.0 93.6 90 110 0,3 10 

s~mr,la ID: LCS1-04052L1 Laboratory Control Spike 05121/0411:47 
AlkaffnJty, Total as CaC03 4900 mg/L 1,0 98.1 90 110 

Method: A2510 B Balch: 040521A-COND-PROBE-W 

Sample ID: LCS1_040521A Laboratory Control Spike 05121/04 09:55 
Conductivity 1450 umhos/cm 1.0 103 90 110 

Sample ID: MBLK1_040521A Melhod Blank 05121/04 09:55 
Conductivity NO umhos/cm 1.0 

.S~mpla ID: C04050789.002BDUP Sample Duplicate 05121/04 09:55 
Condudivity 3510 umhosfcm 1,0 0.3 10 

Sample ID: LCS2_040521A Laboratory Control Splke 05121/04 09:55. 
Conductivity 1460 umhos/cm 1.0 103 90 110 

Qunllfitrs: 
RL - Analyte reporting limiL ND - Not detected at the reporting limit. 
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QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: U~/18/114 

Project: UNC Closeout Plan Work Ord~r: C040S0789 

Anatyfe Result Units RL %REC Low Limit High Limit RPO RPOL/mil Ouar 

U11thod: A2S40 C Batch: 040521A-SLDS•70S-W 

Sample ID: LCS1_040521A Laboratory Control Spike 05121/04 15:46 
Sollds, Tola! Dissolved TOS@ 180 C 996 mg/I. 10 99.6 90 110 . 

Sample ID: MBU<1_040521A Meihod Blank 05121/04 15:46 
Sollds, Total Dissolved TOS@ 180 C ND mg/I. 10 

Sample ID: CO4D50U14-O03BMS Matrix :Spll\tr 061:!:1104' 16:-48 
Solids, jotal Dissolved lDS@ 180 C 3280 mg/I. 10 99 90 110 

Sample ID: C04050814-003BMSD Matrix Spike Ouplleate 05121io4 15:48 
Solids, Total Dissotved TOS@ 180 C 3270 mg/I. 10 98.3 90 110 0.5 10 

Sample ID: C04050814-004BMS Matrb: Spike 05121/0415:49 
Solfds, Tola! U1ssorvec:1 TD:i G tea c :,oeo mg/I. 10 09.6 00 110 

Sample ID: C04050814-004BMSD Matrix Spike Duplicate 05121/04 15:49 
Sollds. Total Dissolved TDS@ 180 C 3660 mg/I. 10 98.5 90 110 0.7 10 

Sample JD: LCS2_040521A Laboratory control Spike 05121/04 15:50 
Sollds, Tola! Dissolved TDS@ 180 C 1000 mg/I. 10 100 90 110 

Method: A4500-CI B Balch: 040521A-CL-TTR-W 

SamplolD: MBU<9-040521A Method Blank 05121/04 09:20 
Chlonde ND mgJI. 1.0 

Sample JD: C04050766-001BMS Ma~lx Spike 05121/04 09:38 
Chloride 5700 mg/I. 1.0 100 90 110 

Sample ID: C04050756•001BMSD Matrix Spike Oupllcale 05121/04 ·09:39 

Chloride 5680 mg/I. 1.0 99.6 90 110 0.2 10 

Sample ID: LCS35-040521A Laboratory Control Spike 05121/04 09:41 
Chloride 3510 mg/I. 1.0 99.1 90 110 

Method: A4500·F C Batch: 040524_1_F-ISE•W 

Sample ID: MBLK1_040524_1 Melhod Blank 05124/04 09:14 
Fluoritfl'! ND mg/I. 0.10 

Sample ID: C04050714-0011MS Matrix Spike 05124/04 09:21 
Fluoride 1.80 mg/I. 0.10 90 90 110 

Sample ID: C04050714-0011MSD Matrix Spike Duplicate 05/24/04 09:24 

Fluoride 1.80 mg/I. 0.10 90 90 110 0 10 

Qualifiers: 

RL - Analyte reporting Timlt. ND - Not delected at the reporting llmit. 
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. QA/QC Summary Report 

Client: Unit<d Nuclear Corporation •Report Dote: 06118/04 · 

Work Order: C04050789 
' ' ' 

Project: UNC C!oseoui Plan 

Analyte 

Method: A◄ l!iOO-H a 
Somplo ID: (CCV)•ph7 
pH 

Method: A4500-H B 

Samplo ID: C04050775-G01A(DUP) 
pH 

Method: M500-S04 E 

SamplolD: MBLK-1_040601 
Sulfate 

SamplolD: CD4050789,001BMS 
Sulfate 

S?mplelO: C04050789-G01BMSD 
SUifate 

Sample ID: C040S0874-G05DMS 
Sulfate 

Sample ID: CD40SOB74-G05DMSD 

Sutrate 

Sample ID: LCS-1_040601 
Sulfate 

Method: E160,2 

Sample 10: MBLK1_040521A 
Solids, Tola/ Su.,pcndcd TSS @ 105 C 

Sample ID: C04050789-G02BDUP 
Solids, Tola/ Suspended TSS @ 105 C 

Method: E200.7 

Sample ID: CONT 120103-96 
Boron 
Iron 
Calcium 
Magnesium 
Potassium 
Sodium 

Qualiners: 
RL • Analyte reporting limit. 

Result Units RL %REC Low Umlt High Linll RPO RPDL/m/1 Qua/ 

Continuing Canbration Verification Standard 
6.97 l,U. 

SampJe Dupficate 
0.15 o.u. 

Method Blank 
ND mg/L 

Matrix Spike 
1410 mg/I. 

Matrix Spike Opplicate 
1400 mg/I. 

Matrix Spike 
110 mg/I. 

Malrbc Spike Duplicate 
111 mg/L 

Laboratory Control Spike 
41,7 

Method Blank 
ND 

mg/I. 

mg/I. 

Sample Duplicate 
122 mg/I. 

. 0.010 

0.010 

1.0 

30 

30 

1.5 

1.5 

1.0 

1,0 

1.0 

Continuing Calibration VerificaUon Standard 
1.01 mg/L 0.10 

1.05 mg/I. 0.030 
53.2 mg/L 1 .O 
53.1 mg/I. 1.0 
51,5 mg/L 1,0 
53.2 mg/L 1.0 

99.6 

100 

gg,1 

96.8 

97.7 

104 

101 

105 
106 
106 
103 
106 

90 

00 

90 

90 

90 

80.5 

89.5 
89.5 
89.5 
89.5 
89.5 

AnalyUcal Run: DRION°PH_040521A 

110 

110 

110 

110 

110 

110 

05/21/04 10:56 

Batch: pHOS-21-041108 

05/21/04 11:04 
0.5 1n 

Balch: 040601~ 1_S04• TURB-W 

06101/04 12:26 

06101/04 13:09 

06/01/04 13:10 
n.7 1n 

06/01/04 13:25 

06/01/04 13:26 
0.4 10 

06/01/0413:27 

Batch: 040521A-SLDS-iSS-W 

05/21/04 09:07 

20 
05/21/04 09:08 
25 

Analytical Run: ICP1•C_040524/\ 

05/24/04 14:23 
110,5 

110,5 
110.5 
110.5 
110.5 
110.5 

ND - Not detected at the reporting limit. 
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. QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: 06/18104 

Project:. UNC Closeout Plan Work Order: C04050789 

.. 
Analyte Resutt Units RL %REC Low Limit High Limit RPO RPDLlmlt Qual 

Mnthod: E2DD.8 Analytical Run: ICPMS1-C_040617B 

Sample 10: CCV ConUnurng Calibrallon Verification Standard 06/18/04 01:06 
Barium 0.0638 ~ 0.0010 106 90 110 
Lead 0.0619 mg/I. 0.0010 103 90 110 
Uranium 0.0615 mg/I. 0.0010 · 102 90 110 
Vanadium 0.0619 mg/I. 0.0010 103 90 110 

Method: E200.8 Batch: R36342 

Sample 10: C04050789-001DMS Matrix Spike 06/18/04 01:55 
Barium 0.0632 mg/I. 0.0010 97.3 70 130 
Lead 0.0502 mg/I. 0.0010 100 70 130 
Uranfum 0.186 mg/I. 0.0010 105 70 130 
Vanadium 0.0494 mg/I. 0.0010 97.5 70 130 

Sample ID: C04050789-0D1DMSD Matrix Spike Dupncate 06/18/04 02:02 
Barium 0.0632 mg/I. 0.0010 97.5 70 130 0.1 20 
Load 0.0500 moll. 0.0010 99.6 70 130 0.5 20 
Uranium 0.180 mg/L. 0.00J0 92.2 70 130 3.4 20 
Vanadium 0.0489 mg/I. 0.0010 96.4 70 130 1.1 20 

Qualifiers: 

RL .. Analyte reporting limit. NO - Not detected at the report.Ing limit. 
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QA/QC Summary Report 

Client: United Nuclear Corporation Report JJate: 06/18/04 

Project: UNC Closeout Plan Work Order: C04050789 

Analyte . Result Units RL %REC LOWUmit High Limit RPO RPOLlmit Qual 

Methnd: E353.2 Analytical Run: TECHNICON_040524A 

Sample ID: CCV•16 Con_linulng Calibration Verification Standard 05124/0411:55 
Nitrogen, Nitrate+Nitrite as N 0.930 mg/l. 0,10 93 90 110 

Sample ID: CCV,2S Continuing Calibration Verification Standard 05124/0412:18 
Nitrogen, Nitrate+Nltrite as N 1.07 mg/l. 0.10 107 90 110 

Method: E353.2 80.tch:l\:!0O-1-06 2◄_1_NO3_01 

Sample ID: MBLK-1 Method Blank 05124/04 09:43 
Nitrogen: Nitrale+Nitrtte as N ND mg/L 0.10 

Sample ID: CD4050727-001BMS MalrlxSplke 05124/04 10:01 
Nitrogen, Nitrate+Nitrtte as N 2.00 mg/L 0.10 100 90 110 · 

Sample ID: C04050727•001BMSD Matrix Spfke Oup/icale 05124/04 10:03 

Nilrogen, Nitrale+Nltrite as N 2.01 mg/L 0.10 101 90 110 0.5 10 

Sample ID: MHLK•17 Method Dlank OSJ;,M/0'1 11:58 
NHrogen, Nitra!e+Nitrite as N ND mg/L 0.10 

S•mple ID: C04050789-001 CMS Matrix Spike 05124/04 12:13 
Nitrogen, Nitrate+Nitrlte as N 2.02 mg/l. 0.10 101 90 110 

Sample ID: C040S0789-001CMSD Matrix Spiko Duplicate 05/24/04 12:15 
Nitrogen, Nltrate+Nltrlte as N 2.0◄ mg/L 0.10 10:! 00 110 1.0 10 

Somple ID: MBLK-32 Method Blank 05124/04 12:35 
Nitrogen, Nitrate+Nilrile as N ND mg/L 0.10 

Somple ID: C0405084S-005CMS Matrix Spike 05124/04 12:53 
Nitrogen, Nitrale+Nltrlte as N 2.29 mg/L 0.10 95.5 90 110 

Sample ID: C0405084S-OOSCMSD Matrix Splko Duplicate 05124/04 12:58 
Nitrogen, Nitrate+Nltrite as N 2.31 mg/L 0.10 96.5 90 110 0.9 10 

Sampto ID: MBLK-4B Melhod Blank 05124/04 13:18 
· Nitrogen, Nitrate+Nitrile as N ND mg/l. 0.10 

:Samplu ID: CG40S08-4G-01.fCMS M:i.trtx Spike 05124/04 13:57 
Nitrogen, Nitrate+Nitrite as N 14.5 mg/L 0.15 90.9 90 110 

Sample ID: C04D5D845-014CMSD Matrix Spike Duplicate 05124/04 13:59 . 
Nitrogen, NJtrate+Nitrite as N 14.5 mg/L 0.15 90.9 90 110 0 10 

Quatmers: 
RL .. Analyte reporting limlL ND :- Not detected at the reporting limit. 
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QA/QC Summary Report 

Client: United Nuclear Corporation Report !late: U6118/U4 
Project: UNC Closeout Plan Work Order: C04050789 

Analyte Resuft Units RL %REC LowUmlt High Umif RPO RPOLfmit Ouat 

Method: E900.0 Balch: R355B0 

Sample JD: C04050732.001A Matrfx Spike 05/24/04 09:00 
Gross Alpha 543 pCl,t. 1.0 106 70 130 

Sample ID: C04050732.001A Matrix Spike Oupflcate 05/24/04 09:00 
Gross Alpha 562 pCIII. 1.0 110 70 130 3.3 30 

~ampltt ID: MB-A~tiGOO McthodDlank O51:!:-1/0◄ 00:00 
Gross Alpha ND pCI/I. 1.0 

Sample ID: LCS-R355B0 · Laboratory Control Spike . 05/24/04 09:00 
Gross Alpha 507 ·pCIII. 1.0 99,5 70 130 

Sample ID: C04050910-001A · Sample Oupflcate 05/24104 09:00 
OronAfpha NO pCIIL 1,0 70 ,130 0 30 

Sample ID: 004040049.001B Sample Duplicate 05/24/0◄ 09:00 
Gross Alpha ND p~i/1. 1,0 0 30 

Method: E903,0 Batch: RA226-05B9 

Samplo ID: C04050B05-001AMS Malrbc Spike 05/25/04 12:50 
Radlum226 24.B pCIII. 0.20 92,7 70 130 

· Sample ID: C04050B05-001AMSD Matrix Spike Dupncale 05/25/04 12:50 
Ro.dlurn22G :ZS . .f pCI/I. o.:zo o.u 70 130 2.1 30 

. Sample ID: MB-RA226-05B9 Method Blank 05/25/04 12:50 
Radlum226 ND pCIII. 0.20 

: Sample 10: LCS-RA226-0589 Laboratory Control Spike 05/25/04 12:50 
Radium226 14,9 pCI/I. 0.20 98.1 70 130 

Method: E904.0 Batch: 04228-602A 

Sample ID: C04050891-001A Matrix Spike 05/28/04 09:24 
Radium228 25 pCI/I. 1,0 107 70 130 

Sample ID: C04050891.001A Matrix Spike OupHcale 05/28/04 09:24 
Radlum228 22 pCI/I. 1.0 96.8 70 130 9.8 30 

Qualifiers: 

RL - Analyte reporting limit. NO - Not deteded at the reporting limit. 
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[•·•~1•/ltO•l&#fi . 

Energy Laboratories.Inc. 
239J S•h Ct«k Higliwoy 
1·() Bu.x ,2~$ 
Cm.pi:r. \VY 82602 .. 

Quotation Date: 29-Apr-04 
Subnunod J3y: Tt0oy O•Witt 

· TEL: (307) 23S·0S t S 
.f'AX: (307) 234-1639 Quotation for Analytical Services# Cl212 

c;.-.m~ny-:· MMtf;,)m~ w,u.m HUD 

c,~11.1,;r. J.:d n1,n1s:o,is.7>n 

AcJi.lr~~: 1475 Pinc On.we Rl'.J~J 
S<t 109 
ro """" 11.io1, 
$t¢\mb.l:.ii S)'ri'n·ts, CO S(r.17' 

l·'hurn:': {910) 279-6~60 F~x: 

M:1trlv- Tut N2mo 
Aqueous Alkalinil>i,• 
Aq::cnl.t( Chlnridc, 

1'"1\1.:,,1.,: Con,tucttvlty 
.".Q11t,)uj fklQtidt 

/.q:icu1111 Gru.1i1 .,1ptu 
,J,q-Jcnur: Meua!, by lCI'. Oii-.olvi:J • 

ti,1uc,...11c U,'f.,,1thy IC:Mt"J'MS. Tntit• 

A\'lll(0\1$ J.1'1:ils by ICP•MS. Oi55111\'cd. 

t.(lutl>US: NitrO&Cll, JU!t:1¢ "'Nitrhc 

• ",t.p.i~u:s ,n . 
,~ucuus k.,.Jium 216, DiH\lhiei! 

Aqucn~ l:adium 2::?S. Uii~olvi:J 

'-'l""flt.l( Snlid1, Tncl Dlunlvcd 

/u)utt>\IJ $.>lids, Tool Susp.::n,1c-J 

l\quc-uui Suliah: • 

(970) 879-904' 

Tost 
A2)20D 
M50-l-CID 
A2,IO D 
A.&100·FC 
E900,0 

E200,7 
1::200.,_a 

ElOO.R 
FJSJ.2 
A4$01Ml n 
E90J.O 
U90W 

>.2,40C 
F.I (.0.2 

M)OO·S0"t 

Quote JD: C 1212 
l'r11j••I: t:rnu,:J .. -., .. ~ c;.,..,,.1;,.I! 

TAT: IS Wnr'a.inr O:i)'!. 

Q(~ Level: .S-'11) 

F.vrlr~: 21,Arr-n!: 

Remarks 11 S.1mp 

C.,Ft,Mt,K.N• 
[ju run unit (atu1l)·ttd in EU, 
Oillin:O 
B:1,V.Un:11,Pb 

I 

I 

Unil Pri~c-
SlO.OD 
$10.0') 
SI0.00 
$10.00 
$.SU.00 

$S0.(lll 

SIMO 

s,o.oo 
SIS,00 
$10.M 

S7.5.0l 

57.5 0(, 

S10.00 
SIMO 
SIO.O•) 

THtTotal 
$10.00 
$10.00 

s.10.00 
SIMO 
s~.(I() 
$!MO 
sm.oo 

s.:n.ou 
SJ;'S.O('I 
$1(),()0 

S1$.(•0 
SiS.<IU 
sm.OI) 
SI0.00 
S10.60 

To :ir.!':ure tlm:t the quoied analysis and pricing spccific.'l~ions arc· provided, please include the Quote 1D number' 
reftrtnced abtlVe oa the ·chain of Cus1od)· o~ sample submitt:al documents. 
}:ul..:i\l\trXlin: o{ u.mr'1t ~,~ 110 •n Oub.ldC' J;al,cr.atarym~)' be r~uu,iJ. If )C:, f.nct;,y LJll>Uru\uoc:, will \:UIIJ:11 lb, br.1n.::h l,,t,l'1t.t❖rin Vt (1u:il1!11!a C❖I\U')(I 
t;,t,(lr..totiH r~t 1his 1-:rvicc. /\A)' such hl•or:i1oria: will M' h11:lic:11c(I whhln 11ic J.:i.\W'.lr:uor; A11~l)tic:i1 Rcp,,n. , • · 

Jc/1 
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Jdn1111r:., 20(),t 'A;,p,trti« B ♦ Gm11nlU'tlt~r Sanr/)MJ. SOP ,, Pw J 

the Project Manage, and the laboratory's project manager, will decide whether or not to analy:ze the 
samples. · 

3.4 FIELD DOCUMENTATION 

All aspects qf sample collection and .handling as well as visu,l observations w,11. be documented in the 
field logbooks. Field logbooks will note the following information: 

• Site location 
• Sampler name(s) 
• · D:ate and time of sample collection 
• Sample identification number(s) 
• Field water qudity me2surcmcnts (pH, conductivity, temperature) 
• Sample handling (including preservation, as appropriotc) 
• How c~mplc·c:ollected (e.g. grab. cnmpo~itc. hailer) 
• Number and type of •ny QA/QC or split samples collected 
• Field observations, including any unusual conditio;0s or activities in the area 

4.0 WATER QUALITY PARAMETERS 

Witter qu:tlity p~r.tmll"'r~r,., to he analyzed f~r the collected sample arc presented jn Table 4.1 below • 
.. 

.. ; . 
:·:-:.': • .· .,,·:·'.:"r!(Y.TA\lL~.;4;~;_;;.:\.•· .. ::.•_-:• •·''· . ~tit~:: ~::f>-:.~: ·'··; .. 

... ·· ·., .•. : .. ,.WATER OUAlln' MONITORING PARAMETERS -· ... ' . . 
Parameter fraction Method Detection ·UNITS 

Limit 
GENERAL CHEMISTRY AND ANIONS 

oH EPA 150.1 0.1 man 
Electrical Conductivi1v EPA 120.1 1 umhos/cm 
Total Dissolved Solids . EPA 160,1 10 . man 
Total Susoended Solids EPA 160,2 ~ fflQ/1 

Alkalinity EPA 310.1 2,0 mgn (as 
caco,1 

Chloride EPA 325.2 1.0 man 
Fluoride EPA 340.2 o., man 
Nitrate (N03 4 N02 as NJ EPA 353.2 0.02 mn/1 
Sulfate EPA 375,3 ,o.o man 

CATIONS AND TRACE METALS 
Barium Dissolved EPA 200.7, ICP 0.003~> ma/I 
Boron Dissolved · EPA 200.7, ICP ,0.001 v•' ma/I 
Calcium OissolVed EPA 200.7. ICP 0:2 ✓ ma/I 
Iron Dissolved EPA 200.7. ICP 0.01,o.1 man 
Lead Dissolved EPA 200.7. ICP 0.04D,' ma/I 
Ma411~:slum Oi:s~olvcd EPA 200, 7, ICP 0.2 ✓ man 
Potassium Dissolved EPA 200.7. ICP 0.30 ✓ man 
Sodium Dissolved EPA 200.7, ICP 0.30 ✓ mall 
Uranium Dissolved EPA 200.8, ICP,MS 0.0001 man 
Vanadium Dissolved EPA 200,7, ICP 0,00Sl\ ma/I 

RADIONUCLIDES 
R;irtium 226 Dissolved EPA 903.0 1 oCl/1 
Radium 228 Dissolved EPA 904.0 1 cCi/1 
Gross Alpha . Dissolved EPA 900.0 1 pCl/1 
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--•--:, .. .,.,. ,...11a1yu,.,a1 l'-t::'-fUt::SI. l"i.eCOfQ -~•:1•~~H•~'~I PLEASE
0

PRINT .. pro'1de as much lnfonnallon as possible. Referto corresponding noleson reverse side. 
Page_L_ of_L 

lll!pany Name: Project Name, PWS #, Perrnl #, Ell:.: 

U/Jt.. IJ~{.. '-r.c,Stil)Vt'" pultv 

!pOfl M3IIAddrcss: :,1.ti--'l'f,.J COntad Name;Pnona, FaJ. E-maa: Sampler Mame It other than C<rrtact 
ATTNf '3£;, "':'rlOH~ J(;, "fHDMP<o,J . 

~Ali€. ,70 30ir.. 17 l(O'JSG ~ ~m: 1c;,'1 {3"Ut) f!J1'1·6U(l> •"I?~ .-.r,JG:~,:1c:v ; "-
~,..c3,..,;1..- s;,a.,.Jr;.S u, i>'i~?7 SAM&~.1t1DMPS<,,JG>MWll/.1.C"-"L,C~,<-1 
rvotce Mdress: lnvok:e Contact& PhOna #: Purcnase Oraef#! ELI Quote#~ 
•.-.JC- ]Jdf.€filJ $/!i:tWJ 
•o /lC~ ~r;;,77 t;,e-s) '1-1-1. -'6 S" I C. 11./ z. ,(lLl~P,,vM S'j');,,S"-3""7 "1' 

.eport Required For. POTWNIWTP Cl DWCI .§ A \jj L' SI ;1 E ~u ...... " D Notify ELI prior to RUSH 
Rece)Temp I'! 0 ]! sarr.ple submittal for addiUonal Other om• I • C "> i'b charges and scheduling 

:pecial Report Formats - ELI must be noUfied prior to !!"'"'a 0 Cooler 'D(s) ample submittal for lhe following: ·s 3= !? w ~ Comments: 
('~ \ e-io,-\--

ELACCI A2LA0 Leve\lVO ~~~;.;- :I: c ~ 
0 i---. (.) u c 

Cus\iidf Sea~ ,._ =" 
~ l 

. 
•!her ClJ 3A _g 

~ .c .!! ... a:( 
lnlact 1f;;:.'tl E o. • e DD/EDT Q Form,t :, E iii 

z vl 3:t <( ,,! Slgnatcre 0'..}' ;\', lli I Match SAMPLE IDENTIFICATION Collec11on con,c11on I (Name, Locaton, lnteMII, etc.) Date llme MATRIX rn . lablD 

tJ::n • ,,,._,,. f l1H/tf()"t <M~ 'l-w }(' I~ ,.... ·:-c,"'r·<,.:i 
\ I ··'-'"" 1 r. , 

se:-•7-V~3 11-H/WJ'/ 1'1~'11 'f·W 
.. x ~-

w 
I~ 

>-
:::-

,.~ 

cg 
' .J .--, . . ' •. 

Custody RellnQul,hed Oy: ,(,,, {.. µ,Z--,-· /A. ~temme: , .... -
SIIIJped by: R~(r'Oy: I ' ~-l,tt--.\~te/fime: VP~. ✓ ... - ' '11'1.n..Y.n,...,,_r• ---~-t '\"'(1.1 ~r.-ru· 

Record Refinqukhed oy: Oat11111m~; Stllpplldby: R.......iby. OJWTimr. 

MUST be LABORATORY USE ONLY 
Signed Sample otsposal: Return to dlent lab Dlspo,al: r& Sall!ploType: #offnlcilons . tn certain c1tcumstances, sanpl~ subm1ttcd ta Erergy laboratories, Inc. may be r.ibcontra~d to othercertl1ted l&boratorlestn order to complete the anatysls requ!Stad. 

This serves II notko of thfs poulblllty. Ari aub-connct data""" be d•arfy notated on your amfytrcal report. 

Visit our web site at www.ar.ergytab.com for additional information, downloadable fee schedule, forms, & links. 
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Energy_ Laboratories Inc. 

Sample Receipt Checklist 

cnenl Naine: United Nuclear COrporaUon Dale and Trme Received: 5/20/2004 10:00:00 

Work Order Number C04050789 r Received by: sp 

Checkttstcompleledby0 \.\a,; 0t ti .. o,,,. $\9..0 l C)I...{ Rev!ewedby 
"•,.,.-· -.,..U-U.-"'--'-'"-'>-''-'-.....,.....,1,_~,,.,.::,."-"'-''-'-"'C-'- --::..,a:,cc•c----r---.,.=,.----

Carrier name: w. 

Shipping conlalnor/cooler In good condl!lon? Yes 621 No0 Not Present D 
Custody seals Intact oil shipping container/cooler? Yes E2l No□ Not Present D 
Custody seals lntict on sample bottles? Yes D No□ · Not Present E2l 
Chain of custody present? Yes 621 No0 

Chain of custody sJgned when relinquished and recefved? Yes E2l No □ 

Chain of custody agrees with sample labels? Yes 621 No □ 

Samples In proper container/boll.le? Yes li!l No □ 

Sample containers Intact? Yes 0 No □ 

sumc1ent samplu vulumu ror lndlc:atod lost? Yoo &!I No0 

All samples received wllhrn holding Ume? Yes 0 No □ 

Cont.Atnor!Tomp Blank tomporalurn In r.nmr,lilmcA'l . Yes D Noli2J 1e•c 

Water• VOA vials have zero headspace? . Yes D No □ No VOA vials :submitted E2l 

Water. J:JH acceptable upon receipt? Yes 61l No 0 Not Applicable 0 
Adjusted? Checked by 

Any No and/or NA (not applicable) response must be delalled In the comments section bel'ow. 

---------------------------------------------
Cllentcontacied:. ________ _ Date conlacted; Person contacted 

Contacted by: Regarding: 

Comments: 
SPIit nod preserved forto!el metals, 

Corrective Action 
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ANALYTICAL SUMMARY REPORT 

Juno 24, 200-1 

Max Chischilly 
United Nuclear Corporation 
147S Pine Grove Road 
Ste 109 
PO Box 774018 
Gallup, NM 87305 

Workorder No.: C040S0789 Quote ID: Cl247 • Groundwater Sampling 

Energy Laboratories Inc. received the following 2 samples from United Nuclear_ Corporation on S/20/2004 for analysis. 

Sample ID CIJent Sample JD Collect Dale Receive Date M1drb. 

C040S0789·001 NECR-Well I OS/17/04 9:40 OS/20/04 Aqueous 

C040S0789·002 SECT27-Vent3 OS/17/U4 14:30 OS/20/U4 Aqueous 

Metals by ICPnCPMS, Dissolved 
Metals by ICP/ICPMS, Total 
Alkalinity 
QA Calculations 
Chloride 
Conductivity 
Fluoride 
Met•ls by ICP, Dissolved 
Metals by ICP-MS, Dissolved 
Nitrogen. Nitrnte + Nilritc 
pH 
Gross Alpha 
Rndium 2261 Dissolved 
lhufium ?1.8. ni~vi1vr:tl 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 

Same As Above 

There were no problems wilh the analyses and all data for associated QC met EPA or laboratory specifications 
except where noted in the Case Na'rrative or Report. 

If you have any questions regarding these tests results, please call. 

Report Approved By: 
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Date: 2,f.Jun-04 

CLIENT: United Nuclear Corporation 
Project: UNC Closeout Plan CASE NARRATIVE 
Sample Delivery Group: C04050789 

TIIIS IS TJIB FINAL PAGE OF THE LABORATORY ANALYTICAL REPORT 

COMMENTS 
Additional metals added per clients request 6/23/04. 

BRANCH LABO RA TORY LOCATIONS 
eli-b. Energy Laboratories, Inc.• Billinss, MT 
eli-cs. Enew Lnboratories, Inc.• College Station, TX 
ell•g. Energy Laboratories, Inc. • GIilette, \VY 
eli-h • Energy Laboratories, Inc. • Helena, MT 
eli-r. Energy Laboratories, Inc. • Rapid City, SD 

ORIGINAL SAMPLE SUBMIITAL(S) 
All original sample submlttals have been returned with the data packase. A copy of the submlttal(s) has been Included and 
trnckod in tho data pnck::age, 

SUBCONTRACTING ANALYSIS . 
Subcontracting of sample analyses to an outside laboratoiy may be required. If so, ENERGY LA BORA TORIES will utilize 
its branch laboratories or qualified contract laboratories for this service. Any such laboratories will be indicated within the 
Laboratoty Analytical Report. 

SAMPLE TEMPERATURE COMPLIANCE; 4"C ("'2"C) 
Temperature of samples received may not be considered properly preserved by accepted standards. Samples that rue hand 
delivered immediately after collection shall be considered acceptable if there is evidence that the chilling process has begun. 

ENERGY LABORATORIES, INC. • CASPER, WY certifies that certain method selections contained In this report meet 
requir<ments as set forth by NELAC. Some client specific reporting requin,ments may not require NELAC reporting 
protocol. NELAC Certification Number E8764 I. 

ELI appreciates the opportunity.to provide you with this analytical service. For additional infonnation and services visit our 
web pase www.cnergyl~b.com. 

Toe tolal number of pages of this report are indicaled by the pase number localed In the lower right comer. 
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. ATTACHMENT·1 
WESTWATER CANYON MEMBER

0

WATER QUALITY DATA 
Date SamolelD Location .Analvte Units Value auallfler 
8/12/1976 Mill Well Alkalinltv ICaCO3l mn11 100 
8/12/1976 MillWell , Arsenic . mo/L . . 0.001 
8/12/1976 MillWell .. Bicarbonate .. ma/L -121.7 
8/12/1976 Mill Well Cadmium ' ma/L 0.01 
8/12/1976 Mill Well Calcium ... ma/L 5.5 
8/12/1976 Mill Well Chloride ma/L 17 
8/12/1976 MillWell Maoneslum mo/L 0.8 
8/12/1976 ' MillWell Manaanese ma/L 0.08 
8/12/1976 Mill Well Nitrate + Nitrate as N . ma/L 5.3 
8/12/1976 Mill Well nH : S.U.· 7.98' 
8/12/1976 Mill Well Potassium ma/L 6.6 
8/12/1976 MillWell . Selenium ma/L 0.01 
8/12/1976 MillWell Sodium ' ma/L 60 
8/12/1976 MillWell Sulfate ·ma/L 32 
8/12/1976 Mill Well TDS mo/L 335 
2/13/1979 TS-24A · Minewater Alumlnum :...21:!.9.II 0.2 
2/13/1979 TS-24A Minewater Arsenic .ma/I 0.01 · 
2/13/1979 TS-24A · Minewater Barium ~/I 0.1 < 
2/13/1979 TS-24A : Minewater Boron .ma/I 0.2 
2/13/1979 TS-24A · Minewater Cadmium 'mall 0.001 < 
2/13/1979 TS-24A • Minewater Chloride :ma/I 5.8 
2/13/1979 TS·24A Minewater Chromium mall 0.001 < 
2/13/1979 TS-24A : Minewater Cobalt mall 0.01 < 
2/13/1979 TS-24A Minewater Coeaer ~II 0.001 
2/13/1979 TS-24A : Minewater Cvanlde ·mall 0.1 < 
2/13/1979 TS-24A 'Minewater Fluoride ·mo/I 0.5 
2/13/1979 TS-24A Minewater Iron -mall 0.05 
2/13/1979 TS-24A · Minewater Lead moll 0.001 < 
2/13/1979 TS-24A : Minewater Mannanese mall 0.006 
2/13/1979 TS-24A · Minewater Mercurv · mall 0.0004 < 
2/13/1979 TS-24A · Minewater Mol•"'denum mall 0.003 
2/13/1979 TS-24A · Mlnewater Nickel man 0.01 < 
2/13/1979 TS-24A · Minewater Nitrogen, Nitrate (as N) ·man 0.7 
2/13/1979 TS-24A : Minewater nH,lab SU 8.4 
2/13/1979 TS-24A Minewater Phenols ·ma/I 0.003 
2/13/1979 TS-24A Minewaler Radium-226 oCi/1 76.7 ±2.8 
2/13/1979 'TS-24A Minewater Radium-228 oCi/1 ,1 ± 1 
2/13/1979 TS-24A Minewater Selenium ma/I 0.04 
2/13/1979 TS-24A Minewater Silica ma/I 0.01 < 
2/13/1979 TS-24A : Minewater Sulfate mall 77 
2/13/1979 TS-24A Minewater TDS · moll 552 
2/13/1979 TS-24A Minewater Uranium mo/I 1.25 
2/13/1979 TS-24A Minewater Zinc ma/I 0.02 
2/14/1979 TS-28A Minewater Aluminum mo/I 0.3 
2/14/1979 TS-28A Minewater Arsenic ma/I 0.01 < 
2/14/1979 TS·28A Minewater Barium ma/I 0.1 < 
2/14/1979 TS-28A Minewaler Boron ma/I 0.2 
2/14/1979 TS-28A Minewater Cadmium moll 0.001 < 
2/14/1979 TS·28A Minewater Chloride _!!29/1 6.1 
2/14/1979 TS·28A Minewater Chromium rTta/1---: 0.001 < 
2/14/1979 TS-28A Minewater Cobalt mQ/1 0.01 < 
2/14/1979 TS-28A Minewater Conner ma/I 0.002 

Page 1 of 10 
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ATTACHMENT:1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamolelO Location Analvte Units, Value Qualifier 

2/14/1979 TS-28A Minewaler ~vanlde .. mml 0.1 < 
2/14/1979 TS-2BA Minewaler Fluoride moil 0.5 

2/14/1979 · TS-28A Minewater Iron ; mo/I 0.01 

2/14/1979 TS-28A Minewater Lead ~ 0.001 < 
2/14/1979 TS-28A Minewater Manaanese : mn/1 0.002 

2/14/1979 TS-28A Minewater Mercurv I mall 0.0004 < 
2/14/1979 TS-28A Minewater Molvadenum ma/I 0.001 

2/14/1979 TS-28A Minewater Nickel mnn 0.01 

2/14/1979 TS-2BA Minewater NitraQen, Nitrate las Nl mn" 1.2 

2/14/1979 TS-28A Minewater pH,lab SU 8.4 
2/14/1979 TS-2BA Minewater Phenols man 0.003 

2/14/1979 TS·2BA ' Minewater Radium-226 CCI/I 103 ±3 

2/14/1979 TS-28A Minewater Radium-228 cCi/1 1 ±2 ' 
' 

2/14/1979 TS-2BA ' Minewater Selenium mall 0.04 

2/14/1979 TS-28A ' Minewater Sliver me/I 0.01 < 
2/14/1979 TS-28A Mlnewater Sulfate mr/1 79 

2/14/1979 TS-2BA Minewater TOS mr/1 421 

2/14/1979 TS-28A Minewater Uranium ma/I 0.725 

2/14/1979 TS-28A Minewater Zinc mo/I 0.01 

2/16/1979 TS-33A Minewater Aluminum moil 1.2 

2/16/1979 TS-33A Minewater Arsenic mo/I 0.01 < 
2/16/1979 TS-33A Minewater Barium mn11 0.3 

2/16/1979 TS-33A Minewater Boron ' mail 0.2 

2/16/1979 TS-33A Minewater Cadmium ' mail 0.001 < 
2/16/1979 TS-33A Minewater Chloride ; man 7.7 

2/16/1979 TS-33A Minewater Chromium man 0.002 

2/16/1979 TS-33A Minewater Cobalt moil 0.01 < 
2/16/1979 TS-33A Minewater Conner man 0.004 

2/16/1979 TS-33A Minewater Cvanide mail 0.1 < 
2/16/1979 TS-33A Minewater Fluoride ~il 0.48 

2/16/1979 TS-33A Minewater Iron mall 4.9 

2/16/1979 TS-33A Minewater Lead mall 0.001 < 
2/16/1979 TS-33A Minewater Manaanese mall 0.011 

2/16/1979 TS-33A Minewaler Mercurv mnil 0.0004 < 
2/16/1979 TS-33A Minewater Molvndenum ma/I 0.003 

2/16/1979 TS!33A Minewater Nickel mall 0.01 < 
2/16/1979 TS-33A Minewater Nilrooen, Nitrate (as Nl mail 0.7 

2/16/1979 TS-33A Minewater nH, lab SU 7.98 

2/16/1979 TS-33A Minewater Phenols moil 0.004 

2/16/1979 TS-33A Minewater Radium-226 cCi/1 0.6 ±0.4 

2/16/1979 TS-33A Minewater Radium-228 cCl/1 5 ±2 

2/16/1979 TS-33A Minewater Selenium mn11 0.04 

2/16/1979 TS-33A Minewater Sliver mn11 0.01 < 
2/16/1979 TS-33A Minewater Sulfate moil 81 

2/16/f979 TS-33A Minewater TOS mo/I 415 

2/16/1979 TS-33A Minewater Uranium ma/I 2.07 

2/16/1979 TS-33A Minewater Zinc ma/I 0.01 < 
2/17/1979 TS-38A Minewater Aluminum mail 0.3 

2/17/1979 TS-38A Minewater Arsenic mn11 0.01 < 
2/17/1979 TS-38A Minewater Barium mall 0.7 

2/17/1979 TS-38A Minewater Boron mnn 0.2 

2/17/1979 TS-38A Minewater Cadmium moil 0.001 < 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date .SamnlelD Location ·Analvte Units Value Quallller 
2/17/1979 T:S·38A Minewater Chloride -mo/I 6.2 
2/1711979 TS·3BA Minewater Chromium · . ·moll 0.001 < 
2/17/1979 TS-3BA .Minewater Cobalt moll O.D1 < 
2/1711979 · TS-38A .Minewaler Conner __:.._l!!Jlll · 0.001 < 
2/17/1979 TS•38A Minewater Cvanide moll 0.1 < 
2/1711979 TS·38A Minewater Fluoride moll 0.48 
2117/1979 TS·38A Minewater Iron ! mall ' 2.5 
2117/1979 TS·38A . · Minewater Lead mo/I 0.001 < 
211711979 TS-38A ,Minewater Manoanese · moll · 0.003 
2117/1979 TS-38A :Minewater Mercurv ' moll 0.0004 < 
2/17/1979 TS-38A Minewater Mofvndenum mall '0.002, 
2117/1979 TS-38A -Minewater Nickel mall 0.01 < 
2117/1979 TS-38A •Minewater Nitrooen, Nitrate las Nl mall 0.5 
2117/1979 TS·38A .Mlnewater nH,lab SU 8.2 
2/17/1979 TS-38A 'Mlnewater Phenols· : mn/1 0.005' 
2117/1979 TS·38A :Minewater Radium-226 nCIII 49.3 ± 2.1 
2117/1979 TS-38A ·Minewater Radium-228: oCIII 1 < 
2/17/1979 TS·38A . i Minewater Selenium moll 0.03 
2117/1979 TS-3BA :Mlnewater Sliver moll 0.01 < 
2117/1979 TS·38A ,Minewater Sulfate .moll 76 
2/1711979 TS·38A Minewater TDS .moll 483 
2/17/1979 TS-3BA !Minewater Uranium mn/1 ·2.1 
211711979 TS-38A . i Minewater Zinc ' ma/I 0.01 < 
2121/1979 TS-43A iMinewater Aluminum mo/I 0.3 
212111979 TS-43A ,Minewater Arsenic moll 0.01 < 
2/2111979 "TS·43A iMinewater Barium moll 0.4 
2/21/1979 TS·43A . , Minewater Boron moll 0.3 
2/21/1979 TS-43A , iMinewater Cadmium moll 0.001 < 
2121/1979 TS·43A lMinewater Chloride moll 7 
2/21/1979 TS-43A • i Minewater Chromium ~ 0.001 < 
2/21/1979 TS-43A . : Minewater Coball moll 0.01 < 
2121/1979 TS-43A . I Minewater Conner ' moll 0.003 
2121/1979 TS-43A , . Minewater Cvanlde mo/I 0.1 < 
2121/1979 TS-43A . iMinewater Fluoride moll 0.46 
2121/1979 TS-43A :Minewater Iron ' moll 0.07 
2/21/1979 TS·43A · , Minewater Lead mo/I 0.001 < 
2121/1979 TS-43A 'Minewater Manoanese mn/1 0.01 
2/21/1979 TS•43A ,Minewater Mercury mo/I 0.0004 < 
2121/1979 TS·43A •Minewater Molvndenum mg/I 0.002 
2121/1979 TS-43A •Minewater Nickel mall 0.01 < 
2/21/1979 TS·43A 'Minewater Nitroaen, Nitrate (as NI moll 0.4 
2121/1979 TS·43A : i Minewater nH, lab mo/I 8.19 
2/2111979 TS·43A . ; Minewater Phenols mo/I 0.003 
2/21/1979 TS-43A :Minewater Radium-226 oCVI 82 ± 1.7 
2/21/1979 TS-43A :Minewater Radium-228· oCVI 1 < 
2/21/1979 TS·43A iMinewater Selenium malt 0.03 
2121/1979 TS-43A 'Minewater Sliver mn/1 0.01 < 
2121/1979 TS·43A , . Minewater Sulfate . moll 73 
2/21/1979 TS-43A · Minewaler TDS moll 386 
2121/1979 TS·43A :Minewater Uranium mo/I 0.96 
2121/1979 TS-43A :Minewater Zinc ' moll 0.01 < 
2/27/1979 TS-47A •Minewater Aluminum mo/I 0.3 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamDle ID Location Analvte Units Value Qualifier 

2/27/1979 TS·47A Minewater Arsenic mo ' 0.0, < 
2/27/1979 .TS-47A Minewater Barium .. 

" -mo 0.1 ' 
2/27/1979 TS-47A Minewater Boron mo · 0.3 · 
2/27/1979 TS-47A Minewater Cadmium ____!!!9!! 0.001 < 
2/27/1979 TS-47A Minewater Chloride mn• 7 
2/27/1979 TS-47A Minewater Chromium mnn 0.001 < 
2/27/1979 TS-47A Minewater Cobalt man. 0.01 < 
2/27/1979 TS-47A Minewater Con""r man 0.001 < 
2/27/1979 -TS-47A Minewater Cv,,nfde man· 0.2 
2/27/1979 : TS·47A ' Minewater Fluoride man 0.48 
2/27/1979 i TS-47A Minewater Iron man 0.61 
2/27/1979 '· TS-47A Minewater Lead man 0.001 < 
2/27/1979 TS-47A Minewater Manaanese man 0.02 
2/27/1979 TS-47A Minewater Mercurv man 0.0004 
2/27/1979 TS-47A Minewater MolVbdenum mnn 0.001 < 
2/27/1979 TS-47A Minewater Nickel man 0.01 <' 
2/27/1979 TS-47A • Minewater Nitrogen, Nitrate las Nl mn 0.5 
2/27/1979 TS-47A Minewater nH, lab mn 7.42 
2/27/1979 TS-47A Minewater Phenols mn 0.002 
2/27/1979 TS-47A Minewater Radium-226 oCi/1 155 ±3 
2/27/1979 TS-47A Minewater Radium-228 oCi/1 1 < 
2/27/1979 TS-47A Minewater Selenium .mn 0.04 
2/27/1979 TS-47A Minewater Silver mn 0.01 < 
2/27/1979 TS-47A Minewater Sulfate mn 70 
2/27/1979 TS-47A Minewater TDS mn 383 
2/27/1979 TS-47A Minewater Uranium ma 3.71 
2/27/1979 TS-47A Minewater Zinc mo 0.0, < 
3/14/1979 TS-52A Minewater Aluminum mn 0.3 
3/14/1979 TS-52A Minewater Arsenic ma 0.0, < 
3/14/1979 TS-52A Minewaler Barium ____!!!9!! 0.2 
3/14/1979 TS-52A Minewater Boron ma 0.3 
3/14/1979 TS·52A Minewater Cadmium mo 0.001 < 
3/14/1979 TS-52A Minewater Chloride ma 6.5 
3/14/1979 TS-52A Minewater Chromium ma 0.041 
3/14/1979 TS-52A Minewater Cobalt ma 0.0, < 
3/14/1979 TS-52A Minewater Canner ma 0.016 
3/14/1979 TS-52A Minewater C=nide man 0.1 
3/14/1979 TS-52A Minewater Fluoride ma 0.52 
3/14/1979 TS-52A Minewater Iron ma11 0.62 
3/14/1979 .TS-52A Minewater Lead man 0.001 < 
3/14/1979 TS-52A Minewater Manaanese ma 0.081 
3/14/1979 TS-52A Minewater Mercurv ma 0.0004 < 
3/14/1979 TS-52A Minewater Mol""denum ma 0.003 
3/14/1979 TS-52A Minewater Nickel man 0.0, < 
3/14/1979 TS-52A Minewater Nitroaen, Nitrate las Nl ma11 0.5 
3114/1979 TS-52A Minewater nH, lab man 7.2 
3/14/1979 TS-52A Minewater Phenols man 0.006 
3/14/1979 TS-52A Minewater Radium-226 oCVI 67 ±2.7 
3/14/1979 TS-52A Minewater Radium-228 oCi/1 1 < 
3/14/1979 TS-52A Minewater Selenium mo~ 0.03 
3/14/1979 TS-52A Minewater Silver mn• 0.01 < 
3/14/1979 TS-52A Mlnewater Sulfate .. ma•1 70 
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ATTACHMENT·1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Sample ID ·Location· Analvte ,: ' ' Units Value auallller 
· 3/14/1979 T::i-52A Minewater ,os ·. ;• mo/I 386 

3/14/1979 TS-52A Minewater Uranium mo/I 1.57 
3/14/1979 · ·TS-52A Minewater Zinc ' ' ·mo/I 0.02 
3/27/1979 . !TS-56A . Minewater Aluminum :~I · 0.1 < 
3/27/1979 ·TS-56A Minewater Arsenic · · .mnif 0.01 < 
3/27/1979 'TS-56A . ,Minewater Barium I mo/I 0.2 
3/27/1979 . =:rs,ssA .Minewater Boron .moll .0.2 
3/27/1979 :TS-56A . "Minewater Cadmium me/I 0.001 < 
3/27/1979 'TS-56A . Minewater Chloride me I 7 
3/27/1979 : TS-56A · -Minewater Chromium me I 0.002 
3/27/1979 :TS·56A .. Minewater Cobalt ma/I 0.01 <. 
3/27/1979 ITS-56A . Minewater Co""er mo/I 0.001 
3/27/1979 1TS-56A . :Minewater Cvanlde ma/I 0.1 < 
3/27/1979 'TS-56A ,Minewater Fluoride '_!1}9/1 0.48-
3/27/1979 :TS-56A .. Minewater Iron ma/I 0.02 
3/27/1979 ,rs,ssA , 'Mlnewater Lead mail 0.001 < 
3/27/1979 :TS-56A Minewater Manaanese ma/I 0.002 
3/27/1979 !TS056A , ·Minewater Mercurv man 0.0004 < 
3/27/1979 ITS-56A · Minewater Mol•mdenum mail 0.001 
3/27/1979 :TS056A , Minewater Nickel ma/I 0.01 < 
3/27/1979 'TS056A Minewater Nitrooen, Nitrate las Nl · ma/I 0.5 
3/27/1979 : TS;56A .. Minewater nH,lab mo/I .· 8 
3/27/1979 ,:rs,ssA -Minewater Phenols mo/I 0.001 < 
3/27/1979 :TS,56A . ,Minewater Aadium-226 oCVI 89.8 ±2.3 
3/27/1979 i TS056A :Minewater Aadium-228 oCVI 2 ±1 
3/27/1979 'TS056A i ,Minewater Selenium mo/I 0.03 
3/27/1979 · TS,56A . Minewater Silver mo/I O.D1 < 
3/27/1979 'TS056A : ,Minewater Sulfate mo/I 76 
3/27/1979 'TS-56A : •Minewater TDS mo/I 404 
3/27/1979 TS-56A , 'Minewater Uranium mg/I 1.53 
3/27/1979 'TS'56A , Minewater Zinc mail 0.01 <. 
4/11/1979 '·TS·63 : ·Minewater Aluminum ma/I ,0.2 < 
4/11/1979 .. TS-63 . Minewater Arsenic mo/I O.o1 < 
4/11/1979 · TS-63 : Minewater Barium mo/I ·0.2 
4/11/1979 .TS-63 : Minewater Boron mo/I :0,1 < 
4/11/1979 ' TS-63 · ,Minewater Cadmium ma/I 0.01 < 
4/11/1979 · TS-63 :Minewater Chloride mo/I 5. 
4/11/1979 · ·TS-63 Minewaler Chromium mo/I 0.02 < 
4/11/1979 ·TS-63 , Minewater Cobalt ma/I 0.03 < 
4/11/1979 :TS-63 · Minewater CoMer mo/I O.o1 < 
4/11/1979 TS-63 Minewater Cvanlde ma/I 0.1 < 
4/11/1979 ·TS-63 Minewater Fluoride mail 0.51 
4/11/1979 .TS-63 Minewater Iron mo/I 0.05 < 
4/11/1979 TS-63 Minewater Lead ma/I 0.05 < 
4/11/1979 :TS-63 Minewater Manoanese mo/I 0.01 < 
4/11/1979 :TS-63 Minewater Mercurv ma/I 0.0004 < 
4/11/1979 ·.TS-63 Minewater Molvhdenum mo/I 0.04 < 
4/11/1979 :TS-63 Minewater Nickel mo/I 0.02 
4/11/1979 ·TS-63 Minewater Nilrocien, Nitrate fas Nl mOJI 13 
4/11/1979 TS-63 Minewater "H,lab ma/I 7.59 
4/11/1979 :TS-63 Minewater Phenols ma/I 0.001 < 
4/11/1979 ·TS-63 Mlnewater Radium-226 PCill 22 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamDlelD Location Analvte Units Value Qualifier 
4/11/1979 TS-63 Mlnewater Radium-228 ' oCVI 5 
4/11/1979 TS-63 Minewater Sc I umhos/cm 600 
4/11/1979 TS-63 Minewater Selenium : I ma/I 0,02 
4/11/1979 TS-63 Minewater Sliver I __!!!!!II 0.01 < 
4/11/1979 ' TS-63 Minewaler Sodium 

• 
ma/I 85.3 

4/11/1979 TS-63 Minewaler Sulfate mall 75.8 
4/11/1979 TS-63 Minewater TDS mall 380.5 
4/11/1979 TS-63 Minewater Thorium-230 ! oCi/1 · 0.6 < 
4/11/1979 TS-63 Mlnewater Uranium mo/I 2.29 
4/11/1979 TS-63 Minewater Vanadium mo/I 0.1 < 
4/11/1979 TS-63 Minewater Zinc mo/I 0.01 < 
5/2/1979 TS-69 Minewater Aluminum mo/I 0.2 < 
5/2/1979 · TS-69 Minewater Barium mo/I 0,1 < 

I 

5/2/1979 TS-69 Minewater Cadmium mo/I 0.01 < 
5/2/1979 TS-69 Minewater Chloride mall 5 
5/2/1979 TS-69 Minewater Chromium ma/I 0.02 < 
5/2/1979 TS-69 Minewater Cobalt mo/I 0.05 < 
5/2/1979 TS-69 Minewater Conner moll 0.01 < 

' 5/2/1979 TS-69 Minewater Fluoride men 0.42 
5/2/1979 TS-69 Mlnewater Iron mo n . 0.04 < 

' 5/2/1979 TS-69 Minewater Lead man 0.05 < I 

5/2/1979 TS-69 Mlnewater Manaanese mo/I 0.01 <· : 
5/2/1979 . TS-69 Minewater Mercurv mo 0.0004 < 
5/2/1979· TS-69 Minewater Molvndenum mol 0.04 < I: 
5/2/1979 TS-69 Minewater Nickel mo 0.04 < I. 5/2/1979 TS-69 Minewater Nitrooen, Nitrate las Nl mo/I 1 
5/2/1979 TS-69 Minewater nH,lab mo/I 8.45 ' 
5/2/1979 TS-69 Minewater Phenols ma/I 0.001 < 

' 5/2/1979 TS-69 Mlnewater Radium-226 DCVI 11.2 
5/2/1979 TS-69 Minewater Sc umhos/cm 485 ., 
5/2/1979 TS-69 Minewater Sliver mnn 0.01 < 
5/2/1979 TS-69 Minewater Sodium· mo/I 1009.1 
5/2/1979 TS-69 Mlnewater Sulfate mnn 73.3 
5/2/1979 TS-69 Minewater TDS mall 370.5 I 

5/2/1979 TS-69 Minewater Thorium-230 oCl/1 5.8 
5/2/1979 TS-69 Minewater Uranium mnn 1.7 
5/2/1979 TS-69 Minewater Vanadium mo/I 0.1 < 
5/2/1979 TS-69 Minewater Zinc mNn 0.01 < 
6/11/1979 Mlnewater Aluminum mo/I 0.339 ' .. 
6/11/1979 · Minewater Arsenic mn 0.0118 
6/11/1979 Minewater Barium mn 0.043 :i 

' 6/11/1979 Minewater Boron mn 0.01 ·, 

6/11/1979 Minewater Cadmium mn 0.0038 
" 6/11/1979 Minewater Chloride mn 13.4 

6/11/1979 Minewater Chromium mn 0.0356 
6/11/1979 Minewater Cobalt mo/I 0.0001 < 

,, 
6/11/1979 Minewater Conner 0.0235 

., 
mn11 

6/11/1979 Minewater Fluoride mo/I 0.55 
6/11/1979 Minewater Iron mo/I 0.059 
6/11/1979 Minewater Lead mo/I 0.0138 \ 
6/11/1979 Minewater Manoanese mo/I 0.0026 
6/11/1979 Minewater Mercurv mo/I 0.001 
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. WESTWATER CANYON MEMBER WATER QUALITY DATA ... 

Date SamolelD . Location ' . Analvte Units Value Qualifier 
6/11/1979 Minewater Mol'" denum mail 0.0373 
6/11/1979 Minewater . Nickel mall 0.1349 
6/11/1979 Minewater Nitronen, Nitrate las N) moll 0.1 < 
6/11/1979 Minewater P.H, lab SU 7.94 
6/11/1979 Mlnewater Radium-226 oCi/1 36.1 
6/11/1979 Mlnewater Radium-228 oCi/1 5.2 
6/11/1979 Minewater Sc umhos/cm 690 
6/11/1979 Minewater Selenium ma/I 0.0149 
6/11/1979 Minewater Sliver ma/I 0.0054 
6/11/1979 Minewater Sodium ma/I 10 
6/11/1979 Minewater Sulfate moil 111.5 
6/11/1979 Minewater TDS moil 449.6 
6/11/1979 Minewater Thorium-230 oCi/1 120.5 
6/11/1979 Minewater Uranium m□/1 3.62 
6/11/1979 Minewater Vanadium ·m□/1 0.1 
6/11/1979 Minewater Zinc .mo/I 0.0022 
4/30/1980 Minewater Alkalinitv !CaCO3\ .ma/I 232 
4/30/1980 Minewater Aluminum mo/I 2.8 
4/30/1980 Minewater Barium ,ma/I 0.1 
4/30/1980 Minewater Calcium ma/I 10.1 
4/30/1980 Minewater Chloride ma/I 6.5 
4/30/1980 Minewater Iron ma/I 1.99 
4/30/1980 Minewater Lead-210 DCi/1 240 ±7.0 
4/30/1980 Minewater Maanesium mo/I 1 < 
4/30/1980 Minewater Mancianese ma/I 0.003 
4/30/1980 Minewater nH,lab SU 8 
4/30/1980 Minewater P.otasslum mo/I 2.2 
4/30/1980 Minewater Radium-226 oCi/1 490 ±12 
4/30/1980 Minewater Radium-228 oCi/1 1 < 
4/30/1980 Minewater Sc umhos/cm 691 
4/30/1980 Minewater Selenium mo/I 0.004 
4/30/1980 Minewater Silica mo/I 21 
4/30/1980 Minewater Sodium mg/I 170 
4/30/1980 Minewater Sulfate m□/1 71 
4/30/1980 Minewater TDS ma/I 381 
4/30/1980 Minewater Thorium-230 oCl/1 ·0.6 < 
4/30/1980 Minewater Uranium ma/I 2.84. 
4/30/1980 Minewater Zinc mo/I 0.02 
7/16/1980 Minewater Alkalinitv ICaCO3l mo/I 127 
7/16/1980 Minewater Aluminum mo/I 0.1 < 
7/16/1980 Minewater Barium mo/I 0.01 < 
7/16/1980 Minewater Bicarbonate mo/I 155 
7/16/1980 Minewater Calcium mo/I 31 
7/16/1980 Minewater Carbonate m□/1 0.1 < 
7/16/1980 Minewater Chloride · ma/I 14.9 
7/16/1980 Minewater Iron mail 0.1 < 
7/16/1980 Minewater Lead-210 oCi/1 0 ±3.42 
7/16/1980 Minewater Maaneslum moll 4.2 
7/16/1980 Minewater Man□anese ma/I 1.3 
7/16/1980 Minewater loH,lab SU 6.7 
7/16/1980 Minewater Potassium ma/I 1.9 
7/16/1980 Minewater Radium-226 llCi/1 86.1 ± 1.7 
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WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Samele ID Location Analvle Units Value Qualifier 
7/16/1980 Minewater Radium-228 DCVI 1.3 ±5.0 
7/16/1980 Minewater Sc umhos/cm 950 
7/16/1980 Minewater Selenium. man 0.05 
7/16/1980 Minewater SIiicon ~ 6.9 
7/16/1980 Mlnewater Sodium m, 140 
7/16/1980 Mlnewater Sulfate me 272 
7/16/1980 Minewater TDS mr 538 
7/16/1980 Minewater Thorium-230 oCl/1 5.3 ±2.6 
7/16/1980 Minewater Uranium man 2.7 
7/16/1980 Minewater Zinc mnn 0.01 
10/9/1984 MillWell Alkalinltv ICaC03l mall 197 
10/9/1984 .MillWell Aluminum mall 0.05 
10/9/1984 --MillWell Ammonium as N moll - 0.05 
10/9/1984 Mllf•Well Arsenic mall 0.001 
10/9/1984 MillWell Bicarbonate mall 239.7 
10/9/1984 MillWell Cadmium mall 0.01 
10/9/1984 MillWell Calcium mall 4.7 
10/9/1984 MillWell Chloride moll 4.1 
10/9/1984 MillWell Cobalt ma/L 0.05 
10/9/1984 MillWell Gross Aloha pCVL 43 
10/9/1984 MillWell Lead motL 0.05 
10/9/1984 MillWell Lead210 oCVL 9.3 
10/9/1984 MillWell Maoneslum moll 3.24 
10/9/1984 MillWell Manaanese mo/L 0.01 
10/9/1984 MillWell Mofvhdenum mM 0.01 
10/9/1984 MillWell Nickel mn11 0.05 
10/9/1984 MillWell nH s.u. 8.49 
10/9/1984 MillWell Potassium moll 1.6 
10/9/1984 MillWell Radium 226 PClll 1.8 
10/9/1984 MillWell Selenium moll 0.001 
10/9/1984 MillWell Sodium me 103.2 
10/9/1984 MillWell Sulfate me 17.7 
10/9/1984 MillWell TDS me 228 
10/9/1984 MillWell Thorium 230 oCVL 61.3 
10/9/1984 MillWell Uranium moil 0.065 
10/9/1984 MillWell Vanadium moll 0.01 
4/23/1992 MillWell Alkalinitv ICaC03l moll · 201 
4/23/1992 MillWell Aluminum mn ~ 0.1 
4/23/1992 · Mill Well Ammonium as N mn 0.1 
4/23/1992 MillWell Arsenic mn 0.004 
4/23/1992 MillWell Bervllium mn 0.1 
4/23/1992 MIIIWell Bicarbonate ma L 245 
4/23/1992 MillWell Cadmium mo/L 0.01 
4/23/1992 MillWell Calcium mall 3.2 
4/23/1992 MIIIWell Chloride moll 6.3 
4/23/1992 MillWell Cobalt mall 0.01 
4/23/1992 MillWell Gross Aloha oCVL 2.3 
4/23/1992 Mill Well Lead mail 0.05 
4/23/1992 MillWell Lead 210 oCVL 1 
4/23/1992 MillWell Manneslum mail 0.4 
4/23/1992 MillWell Manoanese mail 0.01 
4/23/1992 MillWell Mofvhdenum mail 0.1 
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WESTWATER CANYON MEMBER WATER QUALITY DATA .. . ' 
Date Samole ID Location . · Analvte .. ' Units ' Value Qualifier 

4/2311992 :Mill Well Nickel ' : mo/L 0.05 
4/23/1992 :Mill Well Nitrate + Nilrate as N moll 0.1 
4/23/1992 ,Mill Well DH ·s.u .. 8.83 
4/23/1992 · ,MillWell Potassium _!!!IJIL 1 .. 

4/23/1992 •Mill Well Radium 226 oCi/L 0.4 
4/23/1992 · ,MillWell Radium 228 oCi/L 2.1 
4/23/1992 :Mill Well Selenium ma/L 0.218 
4/23/1992 IMillWell Sodium ma/L 123 
4/23/1992 1MillWell Sulfate ma/L 33.3 
4/23/1992 !Mill Well TDS ma/L 292 
4/23/1992 :Mill Well Thorium 230 oCi/L 0.2: 
4/23/1992 1MillWell Uranium ma/L 0.576' 
4/23/1992 IMillWell Vanadium ma/L 0.1 . 
7/28/1993 IMillWell Alkalinilv !CaCO3\ ma/L 188 
7/28/1993 iMillWell Aluminum ma/L · 0.16 · 
7/28/1993 IMillWell Ammonium as N ma/L 0.05 
7/28/1993 :Mill Well Arsenic ma/L 0.001 : 
7/28/1993 :Mill Well Bervllium mo/L 0.005 · 
7/28/1993 Mill Well Bicarbonate ma/L 229 
7/28/1993 •Mill Well· Cadmium mo/L 0.01 
7/28/1993 :Mill Well Calcium ma/L 15 
7/28/1993 'Mill Well Chloride mo/L 182 
7/28/1993 •Mill Well Cobalt ma/L 0.01 
7/28/1993 Mill Well Gross Aloha oCi/L 1.8 
7/28/1993 :Mill Well Lead mo/L 0.05 
7/28/1993 ·Mill Well Maoneslum mn11 4.9 
7/28/1993 Mill Well Manaanese ma/L 0.24 
7/28/1993 Mill Well Molvndenum ma/L 0.1 
7/28/1993 •Mill Well Nickel ma/L 0.05 
7/28/1993 Mill Well Nilrale + Nitrate as N ma/L 0.1 
7/28/1993 Mill Well nH s.u. 8.49 
7/28/1993 Mill Well Potassium ma/L 3 
7/28/1993 Mill Well Radium 226 oCi/L 1.6 
7/28/1993 Mill Well Radium 228 oCi/L 1.4 
7/28/1993 Mill Well Selenium mo/L 0.003 
7/28/1993 Mill Well Sodium mo/L 708 
7/28/1993 Mill Well Sulfate mo/L 1260 
7/28/1993 Mill Well TDS mo/L 2258 
7/28/1993 Mill Well Thorium 230 oCI/L 0.2 
7/28/1993 Mill Well Uranium ma/L 0.002 
7/28/1993 Mill Well Vanadium maL 0.1 
6/18/2002 Mill Well Alkalinitv rcaCO3I maL 185 
6/18/2002 Mill Well Aluminum ma/L 0.1 
6/18/2002 Mill Well Ammonium as N ma 'L 0.5 
6/18/2002 Mill Well Arsenic mo L 0.001 
6/18/2002 Mill Well Bervllium moL 0.01 
6/18/2002 Mill Well Bicarbonate mo L 225 
6/18/2002 Mill Well Cadmium maL 0.005 
6/18/2002 - MillWell Calcium maL 16 
6/18/2002 Mill Well Chloride maL 160 
6/18/2002 Mill Well Cobalt mo/L 0.01 
6/18/2002 Mill Well Gross Aloha oCI/L 1 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamolelD Location· Analvte Units , Value Qualifier 
6/18/2002 MillWell Lead ma/L 0.05 
6/18/2002 MillWell Lead 210 pCi/L 1 
6/18/2002 MillWell Maoneslum mo/L 4.2 , 
6/18/2002 Mill Well Manganese _l!!ll/L 0.05 . 
6/18/2002 MillWell Moivtidenum mo/L 0,1 I 

6/18/2002 MillWell Nickel mni, 0.05 : 
6/18/2002 MillWell Nitrate + Nitrate as N ma/L· 0.1 
6/18/2002 MillWell l □H s.u. 8.34 ' 
6/18/2002 MillWell Potassium mo/L 3.5 
6/18/2002 . Mill Well Radium 226 oCffL• 0.7 
6/18/2002 Mill Well Radium 228 oCi/L 2.7 
6/18/2002 MillWell Selenium ma/L 0.001 
6/18/2002 MillWell Sodium ma/L· 644 , 
6/18/2002 Mill Well Sulfate ma/L 1100 
6/18/2002 MillWell TDS ma/L 2090 
6/18/2002 MillWell Thorium 230 oCf/L 0.02 
6/18/2002 MillWell Uranium mo/L 0.07 
6/18/2002 Mill Well Vanadium ma/L 0.1 
Notes: 
Qualifier of< signifies tnat concentration was less than detection limit shown 
Qualifier of± reoresents Precision of radionuclldes anal•~ls 
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SFUND ltECORDS CTR 

2097103 

Water Sources in Church Rock Area Sampled in 2003 by CRUMP Water Assessment Team 

Well# Well Name Chapter Latitude Longitude TRS Formation Well Type TD (ft) Use(s) 
Coordinates 

Grey Annie Grey Pinedale 35,37 457 108,30 670 1616141111 Qal dug, HP 8 LS, DOM 

Solar Solar St Church Rock 35,32158 108,35 753 1517131 Qal? drilled, HP . unk LS 
14K-313 Brown Bull Coyote Cyn 35,39 982 108,34113 1716 32 or 29 Kg drilled, WM 622 LS, DOM 

_14K-586 Friendship I Coyote Cyn 35,39 432 108,30557 17 16 35 Kmv or Kg drilled, PWS 750 abd-CWS 

,,,,.- i5K-303 Pipeline Cyn Standing Rk 35,40 277 108,28698 17 15 29 421 Kg drilled, WM 614 LS 

16-4-10 Lime Ridge Church Rock 35,34 315 108,34633 16 16 31 33 Jmw? dug, HP <1 · LS, DOM 

16K-336 Puerco No Fork Church Rock 35,34 362 108,38 202 16 17 33 4223 Qal drilled, WM 122 LS 

_..:16K-340 Windmill Cluster Church Rock 35,35 582 108,35 890 1617 251132 Qal drilled, WM 141 LS 

16T-348 -Lobo Valley Pinedale 35,37 178 108,27 195 16 1517 1431 Kd drilled, WM 410 LS 

16T-534 Superman Cyn Church Rock 35,35 818 108,38 675 1617 21 344 Jmw drilled, WM 410 DOM.LS 

16T-559 Coal Mine/ Church Rock 35,27 560 108,39 207 1517 33 43 unk drilled, WM unk LS 

Henry's 
16T-606 Kmg Ranch Church Rock 35,36998 108,33237 161617411 Kd drilled, WM 417 LS 

16T-608 Yazzie Family Church Rock 35,31123 108,38 332 1517 21 4 unk drilled, WM unk DOM;Ls 

Following Pages Abbrev1at1ons and Symbols 

Summary of General Chemistry TRS = Township, Range, Section 

Summary of Heavy Metals TD= Total Depth of well, in feet, unk = unknown depth 

Summary of Rad1onuchdes Uses abd-CWS = abandoned community water system, DOM= domestic, LS 

Complete field chemistry reported by NMED . = livestock, 

Complete rad1onuchde analyses reported by NMED Type HP = hand pump, WM = wmdmlll 

) Complete uranium analyses reported by USEPA Formation Qal = alluv1.um, Kd = Dakota SS, Kg = Gallup SS, Kmv = Mesa [ ') 
Verde, Jmw =Momsen/Westwater ' ' 

NNEPA = Nava10 Nation Environmental Protection Agency 
USEPA =US Environmental Protection Agency 
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Summary of General Chemistry 
Well# . Sampling Date · Dissolved Calcium Magnesium Potassium Sodium Total Chloride Sulfate pH (Units) 

Solids (mg/L) (CaCO3) ·(mg/L) . (mg/I) (mg/L) Hardness (mg/L) (rng/L) 

(mg/L) (mg/L) 

USEPA or NNEPA MCL 500 75-200 none none none 500 250 250 6 5-8 5 
Lab NTUA NTUA NTUA NTUA NTUA NTUA .NTUA NTUA held 

Grey 10/28/2003 5535 3760 (???) -36 6 69 241 2400 45 3050 772 
Solar 10/29/2003 561 8 380 1200 400 279 148 0 464 3520 861 
14K-313 10/29/2003 1,0950 6400 4400 436 1050 1,080 0 107 1,070 0 8 31 
14K-586 8/5/2003 2,136 0 251 8 125 1 7 10 1431 1,143 9 19 1 1,097 2 807 
15K-303 10/28/2003 3,0430 9800 (???) -940 597 191 0 400 12 1 1,940 0 813 
16-4-10 10/29/2003 2375 152 0 32 0 1 61 837 1840 14 3 271 745 
16K-336 10/29/2003 8876 2000 88 0 2 84 207 0 2880 209 1220 805 
16K-340 10/29/2003 1,A69 0 4200 180 0 365 2560 6000 255 419 0 816 
16T-348 10/29/2003 6609 40 80 086 2220 12 0 348 155 0 963 
16T-534 10/29/2003 8118 132 0 760 300 1790 208 0 80 3140 867 
16T-559 10/28/2003 4984 12 0 15 0 1 71 1620 27 0 459 148 0 887 
16T-606 10/28/2003 3,500 0 196 0 1,740 0 6 91 2450 1,940 0 233 1,130 0 745 
16T-608 10/28/2003 1,015 0 240 36 0 086 3900 600 251 0 1340 882 

Boldface numbers indicate values exceeding standards 
Abbrev1at10ns MCL = maximum contaminant level, mg/L = m1lhgrams per liter, NMSLD = New Mexico Sc1enllflc Laboratory D1v1s1on, 
NTUA = NavaJo Tribal Ut11tty Authority, ??? = data are questionable 

~ Rev'd February 25, 2004 CRCWellsWaterQuahty2003 Page2 
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Summar~ of Heavy Metals and Aesthetic Parameters 
Well # Sampling Date Arsen•c Cadmium Chrom1ul'T' Copper (mg/L) Lead (mg/L) Nickel Selenium Fluoride Iron (mg/L) 

{m9Lq. {mg{q (mg/q (mg/L} (mg/q (mgtq 
USEPA or N_NEPA MCL 0010 0 005 005 1 3 002 01 005 16(WQCC) 03 
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA field* freld* 

~ 

Grey 10/28/2003 <0005 <0 0002 <0 001 <002 0 001 <004 <0005 092 0 01 
Solar 10/29/2003 <0005 <0 0002 <0 001 0062 <0 001 <004 <0005 032 410 
14K313 10/29/2003 <0005 <0 0002 <0 001 <002 <0 001 <0Q4 <0005 1 34 054 
14K 586 8/5/2003 0008 .. <0 001·· <0 001** <01·· <0 001"* <0 1** <0 005** · not tested 510** 
15K 303 10/28/2003 <0005 <0 0002 - <0 001 0026 <0001 <004 <0-005 1 60 068 
16 410 10/29/2003 <0005 <00002 <0 001 <002 <0001 <004 0043 058 010 
16K 336 10/29/2003 0006 <00002 <0 001 <002 <0001 <004 <0005 1 03 200 
16K 340 10/29/2003 <0 005 <00002 <0 001 <002 <0 001 <004 <0 005 0 71 040 

. 16T 348 10/29/2003 <0005 <00002 <0 001 <002 <0001 <004 <0005 047 002 
16T 534 10/29/2003 <0 005 <0 0002 <0001 <002 <0001 <004 <0005 0 44 049 
16T 559 10/28/2003 <0 005 <00002 <0 001 <0 02 <0001 <004 <0005 064 007 
16T 606 10/28/2003 <0005 <00002 <0001 <002 <0001 <004 <0005 1 16 328 
16T 608 10/28/2003 <0005 <00002 <0001 <002 <0001 <004 0006 1 96 012 

*field tests by New Mexico Environment Department **lab results reported by NMSLD 
) 

Boldface numbers indicate values exceeding standards 
Abbreviations MCL = maximum contaminant level mg/L =-mllhgrams per liter NMSLD = New Mexico Sc1ent1f1c Laboratory D1v1s1on 
NTUA = Nava10 Tribal Utility Authority WQCC =NM Water Quality Control Comm1ss1on groundwater standard ??? = data are questionable 
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Summary of Selected Radronuchdes* 
Well# Sampling Date Gr Alpha (U Gr Beta Radium 226 Radium 228 Total Uramum 

Nat Ref) (SrN 90 (pCt/L) (pCI/L) Uramum mass {ug/L) 
(pCI/L) Ref) (pC1/L) 

C1/L 
USEPA or NNEPA MCL 15 none combined 5 O none · 30 

' Grey 10/28/2003 720 940 010 040 . 994 14 84 
Solar 10/29/2003 nd 440 008 020 016 024 
14K 313 10/29/2003 nd 440 004 050 004 005 
14K 586 8/5/2003 1080 1490V' 2 60 not tested not tested 300 
15K 303 10/28/2003 400 900 047 1 50 0 46 069 
16 4 10 10/29/2003 4410 2600 0 33 070 4648 6937 
16K 336 10/29/2003 590 440 083 030 038 057 
16K 340 10/29/2003 nd 490 040 040 1 96 292 
16T 348 10/29/2003 nd 1 60 nd 060 020 029 
16T 534 10/29/2003 nd 270 020 050 010 015 
16T 559 10/28/2003 nd 1 50 005 nd 006 009 
16T 606 10/28/2003 4000 2040 834 080 468 699 
16T 608 10/28/2003 540 nd 004 1 40 386 576 

*All samples except for 14T 586 analyzed at USEPA lab m Las Vegas NV 14T 586 analysis at NM State Laboratory 
Boldface numbers indicate values exceeding standards 
Abbrev1at10ns MCL = maximum contaminant level pCr/L = pIc0Curies per liter 
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REPOR1' OF SANITARY SURVEY OF POBLIC WATER SYSTJ!M 

KERR l'mEE WATER SYST1!2'f 
FWSID # 1'1'1-02J323 

<XlNDlJCl'EDBY 

DEPAR'IMENI' OF· HEALTH AND H™AN SERVI~ 
PUBLIC HF.ALTH SERVICE 

NAVAJO . ARF.A INDIAN HF.ALTH SERVICE 
OFFICE OF ENVIROOMENTAL HF.AI.TH AND »J3INEERitli 

FOR 

ENVIRCN1Em'AL PRC1I'ECI'IOO AGEOCY 
SAN FRAOCISCO, CALIFORNIA 

1 / b~ 

r-l'e>< 
'$ / J-C( 



I, INI'RODOCTION 

The biennial survey of the Kerr McGee coomunicy l<l8.ter system was 
canpleted on May 25, 1988, The system is located about 16 miles oorth and 
east of Gallup, New Mexico. The last survey was canpleted en Ji.me 27, 
1985 by a representative of the Enviroanental Protection Agency. The 

purposes of this latest survey were to evaluate a:id make recamiendations 
on the operation a:id maintenance of the system, determine canpliance with 
the Safe Drinking Water Act (SOWA) and to determine possible Ullllet neeas, 

The survey was conducted i..."l accordance with the Safe Drinking-water Act 
(PL 93-523) and its anendments. The procedure manual "A Guide co Be Used 
in Conducting a Sanitary Survey", an i."lterim guideli..."le delreloped for use 
in the Navajo Area, was used as a rough guideli..."le during the survey. The 
survey was conducted by Don Payne, Senior Sanitarian, Navajo Area Office 
of Enviroanental Health and Engineering. 

II. BACKGROUND 

The responsibility for operation and maintenance of this system has been 
that of the Navajo Tribe since the Kerr McGee mine closed and left the 
source mattended, The water system serves the rural camrunity of Kerr 
McGee, It was ruilt mder separately funded P.L, 86-121 projects 
NA-74-542 and NA-74-543a during 1977. The water system has a total of 8 
connections mich serve an approximate population of 44 persons. The main 
system canponents are one well with tribal well ru:nber 14T-586, one 
groi.md level storage tank of 4,000 gallon capacity and PVC water service 
li..."les to serve the 8 connections. 

Well 14T-586 is the source of water for the system. The well is 750 
feet deep with.a 7 inch diameter steel casi..."lg. It is equipped with a 
Jenson pump jack powered by an electric motor. The pump is operated 
fran a manual, wall m::,unted switch. 

For those who are i."lterested in obtaini."lg more indepth technical 
information for the system a copy of the design analysis sheet may be 
found i..."l the master service wit file for this camrunity water system. 

III. OPEAATION .AND MAINTE!AAN::E 

The operation and mi..."ltenance (o&M) evaluation was oot carried rut to the 
extent that. valve boxes were checked for leakage, water line markers 
specifically checked, etc, Instead, the surveyors tried to get a general 
idea of the quality of O&M by noting the general appearance of the 
pl.llllpoouse, presenc~ of vater lL"le markers and the degree that the 
operator has been satisfying the requirenents of the Safe Drinking Water 
Act. 

Person."lel responsible fur operation of this water system are rot 
certified as mter treannent plant operators. Sane of them have attended 
training courses sponsored by the Fnviromte."ltal Protection Agency and the 
Indian 
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Health Service. However, they have not passed any of the tests for 
cenification. 

M:mthly T.iater samples for bacteriological analysis are collected fran the 
system •and analyzed at the Nit1A laboratory in Ft. Defiance, Arizona. The 
sample results are sent to EPA, Region IX as required. The system has had 
no m:mi coring nor reporting or maximum concentration level (M:L) 
violations for bacteriology during the last t:TNelve months. 

The baseline samples for inorganic analyses W::!re collected in March, 
1979. Initial data indicated that all results, with the eitception of 
selenitm at 0.02 mg/1, W::!re in canpliance with Federal standards . Fbllow 
up samples collected for further seleniun analysis indicated that the-
first result was probably an anomaly as the follow up samples analysis 
results were less than the MCL for selenium. (0 .01 mg/1) Sampling for 
inorganics was most recently done again in June, 1986. The concentration 
of seleniun was again below the MCL. Results of all other inorganic 
baseline analyses were within the Federal standards as before. 

se me radionuclide sampling was completed · in February, 1980. Results 
W::!re in compliance with Federal standards . The system was again sanpled 
in July, 1985. The latest radionuclide analyses results, (gross alpha"" 
<2pCi/l) , were also within the Federal standards . ·- -Water samples for a canplete series of secondary chemical analyses were 
collected in May, 1985. All of the results W::!re within the recanmended 
range of concentrations. 

Sodium is a special case when you consider that approximately 3% of the 
.American population are on low sodium diets prescribed for reasons of 
illness. The low sodiun diets most COillIIOnly prescribed limit the patient 
to either 2.0, 1.0, or 0.5 grams of sodiun over a 24 mur period. vhere 
water supplies contain more than 20 mg/1, limiting dietary sodiun to less 
than 1.0 grams/day is difficult to achieve and maintain. For this reason, 
the SIMA requires that each \oater system using well water collect sanples 
every three years and sul:mit the results to EPA. (If a system has several 
wells, all drawing water fran the sane aquifer , the operator is cnly 
required to sample cne well.) The frequency of sampling can be varied if 
the sodiun concentration is significantly greater or less than the 20 
mg/1. This particular systan had a measured sodiun concentration of 238 
mg/1 , ~11 above the 20 mg/1 recoomended for hypertensives . It is highly 
recaamended that the system operator notify the medical camwnity of the 
sodiun conGentration of this public water system . 

NCYI'E: The above information was obtained fran "Drinking Water and 
Health", S.AFE 00.INKING WATER illMMITI'EE , Advisory Center en 
Toxicology, As·sembly of Life Sciences, National Research Council. 
NATIONAL ACADEMY OF SCIE.R:;F.S, 'Washington, D.C. 1977 . (4th Printing, 
1984.) 

The corrosivity of the water bas not . . been determined. 
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The water for this system is neither chlorinated nor fluoridated. The 
water contains natural fluoride at 0.77 mg/1. 

Information concerning chemical, radiological and bacteriological 
sampling and analyses records are included in Attacrment A. 

IV. SUMMARY 

The water system is very simple. However, the pumphouse and storage tank 
area have apparently never received IlUCh attention from any operator. 
Numerous problems such as the following were noted: 

1. The punphouse and storage tank are not protected fran trespass 
by a fence. 

2. The crude punphouse has a large role in the roof directly over 
the ..ell. The plate sealing the well casing has a role 
approximately 1 1/2 inches in diameter. A portion of the 
pl11lphouse wall has also been removed and left open for easy 
access. 

3. The electric cable supplying power to the l!Dtor lies on the 
floor in water. 

4. The water storage tank is badly rusted inside and out. 

This water system is poorly maintained. Therefore, no new connections 
soould be made mtil the punphouse, .:ell, and storage tank area have been 
significantly improved. 

The water is very high in sodiun. Emphasis should be placed upon 
notification of health officials of the sodium concentration of the raw 
wacer supply. The corrosivity of the water should also be determined so 
the operator can know if there is any p:>tential problem with lead 
leaching from lead solder in houses. None of the operators for this 
particular system are certified. However, they have had som~ training. 
Even though the operators may not become certified they should be 
encouraged and allo-..ed to attend soort refresher courses that may be 
offered in the area. The items noted during the sanitary survey are found 
on the attached field survey sheet. 

The items recamnended for correction, listed in priority order, and 
estimated cpst of corrections are presented below: 

Findings and Rec011IDendations 

1 • The access hole in the roof 
of the punphouse had been left 
open, leaving the top of the 
i.msealed well casing open to 
contaminated rain water. 

The access role should be sealed. 
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2. Q-ie of the large bridge timbers 
in the side of the J?Uiipl:-.ouse 
had been raJX)ved to provide 
access to the inside of the 
ruilding. 

The old lock for vihich no one 
apparently has a key should be 
cut off and replaced. The timber 
should be nailed back up 
at the open side of the ruilding. 

3. The top of the well had an 
imsealed hole of about 1 1/2 inches 
in diameter. 

'The tole soould be repaired. 

4. The p.llllphouse was poorly drained. 
Consequently, wter that leaks 
from aroond the sucker rod collects 
in a large puddle in and around 
the ruilding. 

The water should be drained from 
the inside of the ruilding. 

5, 'The ruilding was not heated. 

An electric, thermostatically 
controlled heater should be 
installed in the ruilding 
after it has been renovated. 

6. A sampling tap ~ not available 
in the pumphouse. 

A sampling tap with vacuun 
breaker should be installed 
inside the p.llllpIDlSe, 

7. 'There w_as no means of adequate 
treatment of the water. Lask of 
treatment will probably become a 
problan when the forthcoming amend-
ment to·the SDWA become effective. 
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The operator should begin plarming 
for the installation and oper
ation of a chlorinator. 

8. The storage tank ms badly rusted 
inside and out. One welded 
joint appeared to be nearly rusted 
through. The oover was off the 
hatch at the top of the tank. 

Plans should be made 
to replace the storage tank. 

9. A stock tank ;.as located next 
to the water storage tank and 
pumphouse. Standing water was 
noted. 

The stock tank should be re
located 50-100 yards dOl<itl
gradient fran the present site. 
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Sul:xnitted By: 0\-c.&.~ Q 7L,(.2~ \o, 
Ixmalcl W. Payne 
Senior Sanitarian 
Navajo Area Office 

Sul:xnitted By: Q~Cl)Q.QS C 1,_u._ 
Charles Freenar1, R.S. 
District Sanitarian 
Gallup District 

Sul:xnitted By: UJ,'J ~ • Q. ~- b 
Bil Mace, P .E. r 
District Engineer 
Gallup District 

8- 1S.·B1:3 
Date 

flt& 
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l 
: I : 

I 
: I : I I>>»> 

: : : : : : : <<<<< >>>>> 
5
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: 
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•, 

.. 

SAMPLE 
IDENTIFICATION . 

REPORT OF ANALYSIS 

DATE 
COLLECTED 

_07/18/8~ 12:30:00 

OUT o" ■TAT■ B00/15415•R1 BB 

ALPHA! 
pCi/liter 

WU. 

LAB# 8~·08-08'. 



-1 

____ pH 
---f'2 -Wlau>. 

--- TEW' d ~ME IN w. 

IWUIIG AOOUSS Of IUOrl 

10D1111 

OTT I STAT( Ill' . 
5!1 ///,t.: / IAlt lfPOntD __ t._ _____ <_ AIIAlm...._~_....;./ __ _ 

f0«.1,111() ~61 

I!(' COMMUMITY 

D NOIKOMMUIIITY 

D INOIVIOUAI. 

ICTAllB IOOIPTIOI A■ ~ ~ 
lOOTIOII Of SUPUIII: POHi! -4! 

~ /4? -Tu(,(U~ 
IUIAIIIS _____________ _ 

l(V_ .... ® .. 

/ CHEMICAL ,!JAVAJO TRIBAL UTILITY AUTHORITY 
-ANALYSIS 

( . 
LABORATORY I 

I 

SAMPLE NUMBER /e 09 9 P\11/SID NUMBER __ N ___ f11 ___ "11.......,0 ..... ~ .......... a ____ _ 
SAMPLE LOCATION __ _,_~...,Afr.._....__.__m:...:l~c...,Gi"''j/1 .. e: .... ,..__I_L,j_,_-_.,_,..'('~ DATE COLLECTED __ 5_-_:3...aQ .... -.... s .... ~"-------
DATE RECEIVED '2-5:: 65: COUECTED BY __ __,;;c ... _rn ............ ir. .... e."'-----
DATE OUT _____ __.. _ _.__-__,,________ AODRESS _____ /(J~.JS __ /)_~--fJ ......... -'----

' 

ARSeNIC ATOMIC ABSORPTION 0.05 
BARIUM ATOMIC ABSORPTION 1.0 
C-'OMIUM ATOMIC ABSORFTION 0.01 
CHROMIUM ATOMIC ABSORPTION 0.05 
IRON ATOMIC ABSORPTION NIA 
LEAD ATOMIC ABSORPTION 0.05 
MANGANESE ATOMIC ABSORPTION NIA 
MERCURY FLAMELESS ATOMIC ABSORPTION 0.002 
SELENIUM ATOMIC ABSORPTION 

SILVER ATOMIC ABSORPTl0N ~ 0.05 
NITRATE (ASNI 10.0 
FLUORIDE ELECTRODE 1.4 

FOAM NO. !><160 (e) .. AEV~ 



- ' . .. 
CHEMICAL 
ANALYSIS 

A ~~VAJO TRIBAL UTIµTY ~/~ IORIJ;_ V tt LABORATORY _.) t ··,f 
SAMPLENUMBER._..,l, .. IJ9'l ___ ~~------
SAMPLE LOCATION Ke.rr: Uc.Gee 
DATE RECEIVED /,-?:f31f5' ,. 

PNSIDNUMBER __________ _ _ 

DATE COLLECTED ___________ _ 

OATEOUT __ /,_-=/U_-&-.-'---____ _ 
COLLECTED BY ___ -,-_______ _ 

ADORESS ___ .... o ...... Z+m~-------

BARIUM ATOMIC ABSORPTION 
1.0 CADMIUM ATOMIC ABSORPTION 
0.01 CHROMIUM ATOMIC ABSORPTION 
0.05 IRON ATOMIC ♦BSOARIION • 
N/A ATOMIC ABSORPTION 
0.05 MANGANESE 

N/A MERCURY FLAMELESS ATOMIC ABSORPTION 
0.002 SELENIUM ATOMIC A6S0RPTION 
0.01 SILVER ATOMIC ABSORPTION 
0.05 NITRATE (A$NJ CADMIUM REOUCilON 

10.0 FLUOAlDE ELECTRODE 
1.4 FORM NO.s.60 ®" 

REVMJ 

NAVAJO TRIBAL UTILITY AUT'''lRITY ~ OWNER COPY i SAMPLE NO. /ppCf'j Nh1,r ~~3 
SAMPLE LOCATION ('nr t>1c Cee. 1 j f - SJ'¼, DATE COLLEcTeo_-=S.=----,3-=o'--.... B ... '.5_...._ __ _ DATE RECEIVED t, - 5"-t;:J~ COLLECTED BY ~ 

WATER CHEMICAL ANAL YSI' 

DATE OF FINAL AA~IS I D-7-fJC. 
ADDRESS .. TECHNICIAN • ,r,11r1JJ IF. S. L)J. .• -h, 

TEST PARAMETER METHOD RESULTS mg/I ALKALINITY TITRAMETRIC A.A f"~t!/J. 3'-... __ ,, 
CALCIUM (IIIIUQ~li:llg))R AA "'t!rt1n ~~-' ,,, 

75-200 CHLORIDE ..%1:ulAUa.Ftu; .:r,e J (0. 7 250 TOTAL HARDNESS TITRAMETRIC ""' /1 ~ I' '1 '-fl. fl'J 500 MAGNESIUM ('.(;ALCULATcurOR M ~Al'~ l'li- ~?q MANGANESE SPECTROPHOTOMETRIC OR M- 0.05 IRON SPECTROPHOTOMETRIC ORM 0.3 pH ELECTRODE 7.3 6.5-8.5 PHOSPHATE !flli(;;+ROPIHij+QlilE'fAlt.,X('"_ <lJ. I POTASSIUM '-I.I UE; 2~QlQUEJ:Ei l"..JJ.. 't:. 4, I 1000-2000 SODIUM ~u, gMQitQU~iA ~~J r~ ~!lP. SULFATE ~•Aau.ta~ .IC.. IDil-1 250 TOTAL DISSOLVED SOLIDS ELECTRODE ._,('_J_1J_ qj.::, 500 TURBIDITY NEPH E LOM ETER -·--- -·---
FLUORIDE e~,.:i:~og, :r r _ 

I 7'7 1.~ 



MO. on 
DATE Of. SlllPLING 

DUE 
COIIPOSITE 

STARTED I I I I 

. TURBIOITT (5 s.u. )* . DJ·[D 
COLOR (15 s.u.)• 

ODOR (3 s.u.)• 

TOTAL DISSOLVED 
SOLIDS (500>• 

CH LOR ID£ (250)• 

SULFATE (25D)• 

,'"·•-i·i 10 . 
·ittTRlTE (45)* 

SODIUM 

LITHIUII 

BlRIUII (1.0)•• 

II. 8.1. s. (0.S)• 

ARSENIC (0.01)• 
(0.05)•• · 

SELENIUM (0.01)•• 

- CCE . 

FLUORIDE (t.4 TD 
2.0·· 

CTAHIDE (0.01)• . 
(0.2) .. 

9 12 

DJ· 
13 

□· 15 

· I I I I I·□ 
I& _ __,,._... 20 

I ·I I I·□ 
21 24 

. r 1 1 ,~□-
25 28 

DJ-~ 
29 31 

I I I I·□ 
32 35 rn-rn 
. 36 39 < □·I,..._,, ~...--.1___,1___,1 

AO ,--,,.......--. 44 

□·I I I I 
46 49 

<D·ldolst 
51 54 

· □•lclzj I 
56 SC 

□·I I I-I 
61 64 

□•rn · . 66 68 

□·I I I I 10 . . 73 

EIIOIIIG GATE 

I Of COIPOSITE 
· 01 OlTE Of 

liRlB SUPLE 

CAE 

10 •. · .OAT . 

I cl.31 ol ld71q I 
, 1 I 

.. □·I t I I 
15 .18 

EKD ClllO 2 • DUPLICATE COLS. 1-1 FOR CAIO 3 D 
SPECIFIC 
CONDUCTANCE 

pH 

SILVER {0.0S)•• 

COPPER (1.0)1' 

llHGAHESE (0.05)* 
(SPECT.) 

LEAD (0. 05)•• 

: . 80 

I I I I 1•(:~c~~~~Hs) 
9 12 

CD·□ . 
IC 16 < □·--lo lr-ol,._...,if..._l 

17 21 -

4(□··1 ol.3 I I I 
23 21 

' · D·la13I 1 · I 
28 3Z 

□·161!/I I t 
34 38 

□•lablbl I 
4~ 

IRON (0.3)• (SPECT.} □·I l-11/1 l I 
46 50 

COBALT □·I I I t -I 
52' 56 .. . 

CADMIUM (0~01 )*• . · · -_. <_0.lol cl2l . 1· -
. .. 58 62 

' . □•l('d~..1 I I 
64 68 

NICKEL □·I I I I J 
. 70 74 

-
MERCURY .. --<□·lclck~ltt 

' 75 79 
RElllRlS 

/ 2.S-8 EhO CARD 3. GJ lab. NO.----'~-:c..=-=c..--
•UCOIIMENOEI! LIIIIT ••IIANOATORY LINIT lJ, -(~ _ :9 80 II.I. ¥&1.UES Allt '111.1.1cu11s ,u LIi~• UNI.US OTN(IIISE NOTED. Date Completed,,__-._.-. ..,;._.._ ..... -----

111or IIIClUOH Ill 1912 PMS OIINUII, lllU SUIIOAIOS 
.·-,: . . . ~-... _, ,,. i•..i:-'-r-· · ... .,__;:....,~\Jv.. 



l 

• • •'f. • • . 

~:..;.... ;·. u.s~ El";~.'\~dNMEN'rAL';P,ROTEf::D.Q~f-\1.El'J.CY;:;;~,;~,~~-:~t'·;,;·~nw6-

• 
I ""·..... '.. OFFtd-._.,oF RESEARCH ANO:·DEVEl.1,~.JMENT · ·· : ,;:- ::, ::-· ·0•• ••• ). ~ 

t·'..,,.. .. ''.lJRINKING WATER RESEARCH':0·1v1s10N:0::·:>l\.:~;'.~ ::~:. :. , · -:?]t,;:; 
LABORATORY REPORT OF DRINKING WATER EXAMINATION··· ''" . 

CHEMICAL ANALYStS • . ... 
.. . 

-SERIAL NO. OF WATER SAMPLE ,..., ....,(5f__,..:1:_l_:t_l_:t_l<:1'-I 
. • . :. • . 1 -t, . 

, · ENDING DATE · 
DATE MO. , DAY OF COMPOSITE MO. DAY YR •. 

DATE OF SAMPLING. COMPOSITe j I . j j j OR DATE OF. lols1zl8IPilol 
STARTED ,__....._.__.___, GRAB SAMPLE 7• ··• . 

TURBIDITY (I t.u.)• 

COLOR (15c.u.)•• 

[De!_..._. 
. 9 1Z 

DJ• 
13 

TOTAL DISSOLVED ... 1 .... 1...__.._l__._l .... 1.rr 
SOLIDS (500) •• . . . . . •u 

• 111 20 

CHLORIDE (2501 .. 1·111•□ 
21 24 

CALCIUM 

MAGNESIUM 

I.·•. 

HARDNESS 
as.CaC03 . 

- ALKALINITY 
as CaC03 

I I I I l~J u ___ 3t 

I I -I 1°DJ 
• 33 ., .. 37 ,,,,, .. 
11 . 14 r-

1 I I ·I I· 
17 20 

SULFATE (2SOJ•• 

e NITRATE ,N (1 O.J• . 

I I I I{] 
2!1 . 211 

[TI{] 

SPECIFIC 
CONDUCTANCE 

I I . I I I· fMl~~~~~HS 

9 12 

OJ·□ 
SODI_UM 

.LITHIUM 

BARIUM (1. )" 

. ARSENIC 
(0.05) 0 (FURNACEJ 

SELENIUM (0.01)" 
(FURNACE) 

29 31 

· I. I I I·□· 
32 35 

CD·CD 
311 39 

□•I.__ .__I...._.I'---' 
co 

CHROMIUM (TOT,;L) 
(FURNACE) (.05) • 

SILVER (0.05)• · 

COPPER (1.0J•• . 

□•I I I I MANGANESE (0.05) 0 

· · · • · (SPECT.J · 
$4 . < □•-! 0-,0-,-15 .... ;r . ·LEAD 10.051• (FURNACEJ 

!HI S9 

14 18 . 

□•11111 
17 · 21 

□•I I I I I 
2:l 27 

□•11111 
28 32 

□•I I I I I 
34 38 

I I I I 
"' 

FLUORIDE (1.4 to 2.41" O~ITJ IRON (0.3) .. (SPECT.) I I I I 
... 18 

SILICON -1-1 ➔ ...... I•□ 
22 25 

AtUMINUM LI I l•CD 
111 55 

• I I I l·I I I 
5& at 

I ! I 1•1 I I 
52 ·67· 

•Primary MCL •·secondary MCL 

I . 
I 

CADMIUM (0.0101" (FURNACE} 

. ZINC (51" 0 

MERCURY (0.0021• 

REMARKS: · 

50 

I I I I 
•5a -52 

□•I I I LL. 
54 "' 
□-,~ .......,_...,,. ,,......, 
75 -n 

Z9¢S-. LAB. NO. -__,;;;~_;....-=---
1 / r 



"i'URBIOITY (I t.u.J• 

COLOR (1 Sc.u.J•• 

[TICTJ 
ll 12 

[IJ• 
13 

TOTAL DISSOLVED I I I I I{] 
SOLIDS (500) •• · · · · . 16 ___ ~ 

CHLORIDE 12so,·· I I l•D 
SULFATE (250J•• 

.ITRATE •N (10.J• 

SODIUM . 

21 . 24 

I I 1 ·-1•□ 
25 2! 

OJ{] 
29 31 

1. I I I•□· 
32 :is 

.LITHIUM DJ·OJ 
BARIUM (1. 1• 

ARSENIC 
(O.ClSJ•{FURNACE) 

36 

□•I 
40 

□•I 
51 

3S 

I I 
I I 

I 

$4 

. SELENIUM (0.01)• 
(FURNACE) 

D•loiolsj 
56 55 

FLUORIDE (1.4 to 2.4J• □·OJ 
tG . 68 

SILICON I I ·I I·□ 
22 25 

ALUMINUM l•ITJ 
Sf 

.... 

I I I 1•1 I I. 
56 ., 

____ :I 11 l•I I I-· 
62 67 

•Primary MCL ·•secondary MCL 

I 

. CALCIUM 1 1 1 l~J 
MAGNESIUM 

n ___ 31 

I I -1 I•[[] 
:13 37 

HARDNESS 
as CaC03 I I I I ,. 

11 14 

ALKALINITY 
as CaC03 I I I I ~ 

f7 20 

SPECIFIC 
CONDUCTANCE 

I I I I I• '"'':,.~~oci:s 
S 12 

pH (6.5-8.SJ•• 

CHROMIUM (TOTA!.! 
(FURNACE) (.05) • 1 

SILVER (0.0SJ• 

COPPER (1.0J•• 

MANGANESE (0.05i •• 
(SPECT.) . 

LEAD (0.05)" (FURNACE) 

IRON (0.3)•• (SPECT.) 

CD·□ 
14 1G. 

□•1,__,1___,1---.1-1 . 
17 21 

□•I I I I I 
23 27 

□·I I I I 1 
28 32 

□•I ....... l___.___1:.......,1 
34 38 

0~ ........ 1___.___.1.....,1 
£0 

0-1 I I · I I 
46 50 

CADMIUM (0.010;lF\.)RNACEJ [1-1 I I I .] 
51 &% 

ZINC (SJ•• ·-· □·I I · I I I 
... 61 

MERCURY (0.00:ZJ" 0-l'--.,___.___,_I __,I 
75 73 

REMARKS: 

LAS.. NO. _ ___.;:Z.;__;Cf_d.;_· ..;:..2-,.::;;;.._,--
~ -. / r": r 



.1· ,. ........ '°° RFCEIVED ,,--...,, , "anc1 'HYl"°"MI!"' D!PARTMu« CHEMICAL and PHYSICAL P.. ·1. VSES 
•~ , E~e'64~~~RY o1v1s10JtAR 6 1980 for WATER SAMPLES 

CONSULT SLD Lab Annex L tor proper preaantat/on.ol sample(!). TYPE or PRINT with Ball.Point Pen I 

TYPE of CHEMICAL ANALYSIS 
Cil Complete Secondary 0 01'118'llC O Redial~! Wat•r Supply yst•m Name 

Kerr McGee 
Coll•ctlon Oat• Collectlon Tim• 

,;u/eo llJOOUl 
Collact•d By Owner 

A. Smiley 
TYPE of SYSTEM (Ol~k ont1/ 
D PRIVATE PUBLIC: IE Community 

CATIONS ml ANIONS 

00930 
Sodium 
(H Na) 

0093!5 
Potassium 
(H Kl 

00900 
Tot.HardnH-~~~----' 
(as CaC03 ) ~ ) . 

0091!5 
Calcium 
(&I Ca) 

00925 
Magnesium 
(U Mg) 

01045 
Iron.Total 
(IS Fe) /. 

0,\0511 
Man91nese 
fas .Mn) 

) 

00940 
Chloride 
(11 Cl) 

00950 
Fluoride 
(U F) 

00620 
Nitrate 
(as N) 

00430 
Alkallnlty 
(11CaC03) 

00440 
Bicarbonate 
(II HC03) 

00445 
C•r1><>nate 
(11 C03) 

00945 
Sulfate 
(HSO4I 

I 

0 NO~-communltY 

PHYSICAL 

70300 

◊ 
Total 

. Fut,rabl• RHldu• 

38260 
Foaming 

Agents (as Las) 

00095 
Conductance 

Mlcromhos 25·C 

00400 

'f '-I 
pH 

01330 
Odor 

00080 
Color 

00070 
Turbidity 

I 
J 

') 

lty or Loat on oun y Ol«:lcoM: 
JraIT· Mdle'l Mine, Mc\< i.nley Co. □TREATED WATER !:!I RAWWATEA 

Coll•ctor•s remarks Raport to Don Payne• CE H 
Addr .. , 

SOURCE: □spring OLaka □W•ll•D•Pth •••• • : •••••••••••••• 
0 Drain Ostraam OPool Dothar (~eel · .. 

HEAVY 
METALS 

01000 
Arsenic 

0100!5 

( p \ 
Barium 

01025 
Cadmium 

01030 
Chtomlum 

01049 
Lead 

mg/I 07180 
Mercury 

01145 

) 
Selenium 

01075 
Sliver 

' ·, -------.-·----f ..__,, 
PARAMETER ORGANIC 

39390 
1-,--,--r-l----' Endrln 

39732 
t--r-.,--r-t---' Llndtne 

38270 

Methoxydllor 

RADIOLOGICAL pCl/1. 3t400 
1--..--,-...--+---' 01501 t---r-~-r---1---.J Toxapnene 1--...-..-..... __.-.--' 

Gron Alph 

03501 pCl/1 39730 
f--....-~~----' Gross Beta l-'T--i--r-1--.....J 2, 4•0 

09501 pCIJI 3t740 
-....--~--- Radll!m•22fit--.-...--r-t.-...J 2, 4, 5-TP 

(Sllvex) 

11501 pCl/1 
f--....-~~----' Radlum•228t---.--r--r-t.--' 

LABORATORY ~EMARKS: I 
.... ·•······•··· .............. ·············· ························-·-··l·······. . ................................................................. ···················· ... . I 

............................... ··--· ....................................... -------·· ·---------··-............................... .. ---... .. ---... -----..................................... -....... -......... -.. .... -----......... -·---.............. -.... ---.. --.. ...................... . 

SLO 702 Form Revlaed 4/78 DISTRIBUTION: White • Waler Supply Regulellon, S_F • Canary • WS Syslem • Pink • EIA Regional 0fflce • Qoklenrod: SlO U1b 



.. 

Ms. · Laura Toa 

EPA Region ll 

215 Fremont S tnet• . : 

San Francisco• . Cal~foruia 94105 
' 

Sample Number 
and . 

Collec don Date Gross 
Alpha 

-
Ref : LFE No. : 4137-58,59.61,6 
Purchase Order No. : · SO ·4i6 NTSE . , · - . . . 
·Date ~ceived: . ·:. · - 2/4-2/21/80 

-i 

Date l.e\)orted: .. . . : . Pi-elim. 3/21/80 
No. of Samples: --:··2::.::6:..,__ __ _ 

Results oCi/1 t 2 a 
228k. Total 

11"tanium 
Cross 
Beta 

. · . ;. 

~4.6_J./.1J.~=o ___ ---=t~~7-· .;:%..:l::. _ _;_...r.I.unJ,;JcA.u:mp11p.,1,J.i;.eti;J"'=--·---L.1Io:uc::.c:01ai,rnple1:e . ~~ 1~1: ~ ~ · ~.s-~ __ 
.. 4-56 .... 4 .... z ........ , ... , .... 21 ... , .... a ... 0 ___ --'<........,1_· ___________ ____ •. ~ ~1:- ~-~te. ~~~ . 
456l..8 1/24/80 < 3 NV,~· Fal\on ~- c..s. 
~.2 .. 1Li3/80 ________ <._· 3 ·- ~---·------ , . fo(V le.:&· ~\xcm ~:~ ---

&650 l/23l~.:.o_· _· _ . __ <;_.:.2 _____________ ---··-----=--~ )_~:-~adsN~-c.~s.: 
4565] J-/?.2/80. ·- · ~- < 3 ···---------··-• - _________ tN __ _ 1,t_:_:·~?oe.tl ~ Go· . . 
5203 6 2L4L80 ... . <_~·-··•-··:..· .,., v.o-e.e\,.~~ ,n1.Ct1.c:-r-

___________ - ·· . 

54616 2111/so < ?---------------~~-z..n/~ ~ 1a~ 
S4671 2 lll l6C < 2 -~ ~is., .-\~~~ ~ I 
54618 2£]1 {SQ.__,. --~~2. ___ ·._. __ .;_ MM 22J _ __ °iD~\ - ~~~ . 

.;4579 2lll/80 . __ ...;.<....:3=---...-------- _ --~. ··- '? _~M ::,~ ~~-~ tt. 
,5MSO '1./ll/80 6 ~ 1 . . Iuc:omplet:.e . .. . . , : '--\_ ~ -~-$.~•s-9" W~ 

. ..,,.__ __ __,::~------------· __;':.....:"::::.:.." -~14 . O:,ptc..~ s.,· -· -
~~---...,_~ll!..----..:...-=------------,:__-_ _:· ?~"':!:""~--· -~~~- St'l\\th ~-,,ct:i:s 

S46.8.l., .2lll/8Q < 3 . 
54682 UUlBO < 2 

56683 2/12/80 < 2 

5s6Slt 2 ll'lBQ -~-
54685 21]2/80 < 2 

___ -=:,.. _____ ______ _ 

S4686 7/J2t~D _ ... -L2. __ __ . . . 

~89 2 ll J /80 ----~- •. :< ··4 -· ·-·- .. •·•• 
54111 1 nu.so . < 2 

________ Mt-\ 'U! ~ -mA~ c;.: 

~~S tu~l't'fl . . 
·---~ ~ : .. __ su.~~ s~~. s."1~ . . 

- . ··----·-· - ~M ?:)\ \0~1 ~S~ I 

---·---·-· ------:~ ·---~~~ . ----·-· -· .- °' ~//:-~Tr\ ~'le,\~ 6~ l1/4 ... 1?¼r . F-J: 
Environmental Chemise 
Nuclear Science· Departmeric 



Ms. Vera Moritz . Envirom.iental Protection A$ency 215 Fremont St. · , · · 
San Francisco, Califot:ni,a 94105 

• · :! .... . 

.··· .; . ✓.,-

Itef: LFE No.: 4137-30 
Purchase Order No. : SO 416 },'TSE 

-Date Received: 11/7/79 
Date lteported: 
No. ~f Samples : 

. Prelim. 1/23(80 
36 

Results pCi/1 t 2 a 
Sample Number 

and 
Collection Date Cross 

Alpha 
22sea ' 22eRa Total · ·. Gross 

.. , . Uranium Beta 
54~5~ .:. __ -·•··· -~ _U. __ t __ ~. · ... -~~c_omple:e ___ : .. . · . _· -~~t~ 8~~lc:S:pn"o> W~s~ . _ --545_~~---- ·--- _ ·--~ 2 . •• ---··--- _________ .. :. _· __ ----~~~~dk,ek C~kr- ~o"~ _ _ __ s4s56 < 3 .. ___ . _ _ . : · ·_ M4"'-~:lv G."'-· ~"'61-• 54553 

54554 
54555 
54557 
54558 

54559 
v?t:560 

. 54561 

54562 
S4801 
54804 
54806 
54811 
54812 

54813 
54814 

< .3 

9 :t 2 

<3 

<4 

<3 

<3 

< 3 

<4 

<3 

< 3 . . 

·< 3 

< 2 

Incomplete 
. _. __ . Pr~ Houc.k C,\M_\11\i~S'rltw-. . - · ... 'Pr~\'l L,r~ ... G-..~.__. S'o°k--. ~ ?-.1 g 1 ~~"'To~ Cl. ..,t,..(. ··•·-•~~~---- ···~ _________ · __ MH.?$l_S.a"r.:.~ ~~ ~-'\- ~~ 

.. N¾~ c~ .. rc1 Rac.k C(, . Ho\l~ 
tHt~1~P:"ed.i:Je °'· H • .,...c. 
. tett" - Hc:C.e~ Ca--r 
wt-\?..~C\ft. ~•·"\)-.k BIA 

.. N..t\. ::2~RIA Trzt,~ij~>C"t "O,'v.·, 
Nl-1. ~'a3 OJo tl\C;f\O ~lA ~oo( 

t-1'\ ~~~ ·Whi~~orse ~e Ch. Ho~ 
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Ms. -Vera Moritz 
EP!\ l«?gian IX 
215 Fremont Street· • 

~: ·. 1B Nfr :: __ , _ S~06-JQ6"'.'S 
.Purchase Order No.: SB-192-WX 

~an Francisco, California 94105 : ~~:. ·•. · .: ~te bcaived:". ·.· . ·-8/J, at3t29 

_ ·· ~-- · .'. Date llqa:rtecl: b:el1m J Q/4179 ..... 
. . . . .. . 

Sample Number 
· and · 
Col_lect:ion Date 

33853 . 7/12/79 
33862 7/14/79 
3]867 7/12/79 
3.3870 7/13/79 
34181 - 7 /14/i9 

Qi.182 7 /14/79 
~196 7 /13/79 

Ft. Wingate 
7/31/79 

Ft. Wingate BIA 
7/31/i9 

v!Cen:: McGee Camp 
7/31/79 

.Chu~chrock Comm. 
7/31/79 

Navajo '!raining 
Center Continental 

. ..Jivid~, !-IM 232 
7/31/79 

t • , • • • • " ·- • ... ., • • • I # _ • • , • • o 
O 

, 

. ... . . . .. . . ... -··-•· .. . . -• ,.;.°' . ~ -Ho.--of Samples:- . -. • 32· .. . . - - . . ~ . 

Gross 
Alpha 

. . · .. ·-r· . . . . -. . . .· . ·• 

Results pCi/1 ~ :! a 
... 

228Ra Total ·. . <D:oss ~-. . . 3H 
Beta .. ·:. · __ Uranium. 

2 :!: l 
< s 

• /1tJU'f1-,·,-,, ~ie 12 2t3 -
>IA11t F4rm.l '171/A- , 1 %52-

< 3 
< 3 
& :!: ·2 
< 3 
< 3 
< 3 

< 5 

< s 
< 3 . 

.&c,l- ~,:,,I' A! 3ef/r · 
e".le. ·- :1~,:1•":1.' e/, Ch.ry lt/Af'/ ~CAfnl~/" A? egzz 
Not Completed 4•,~~ .Lf,~ lh"J', S:/e,r.-f Ai JD, 1 
Ll,,/t.t>eltv~A-; Ai lil . 

1/ttrd,•~-' - NA4'1-f• 1.5-ttt,,•I h,~#1:af '42 %
0

57 

I 

. . 

. tupton Chiirch House,. 4 ~ l · · ;. 
AZ 281,. 7 /31/79 

Pi:iedale Church 
Bouse, ID1 275 

7/31/79 · 
South Churchrock, 
ID-I 259, 7 /31./79 
Chi Chil Tah . 
C'heechiltah, NX 224 

7 /31/79 
~ouck ComQunity 
a, i/31/79 

< 4 

< 4 . 

< 3 

Envircamental-Chemist 
Nuclo?a. Science Deparc~cnt 
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WELL NO: 14T-586 

WELL NAME/OTHER NO: 

WELL TYPE: WW 

Navajo Nation Water Management Branch 
Well Log and Drilling Report 

PO Box 678 Fort Defiance, Arizona* PH: 928. 729.4004 * FAX: 928.729.4126 

PWSID: NM3500323 

KERR MCGEE PUB. WTR. SYS. 

WELL STATUS: ACT WELL USE: DOM 

LOCATION: .75 M. SW OF KERR MCGEE MINE OFF. 

UTM: X(EAST) 724991 Y (NORTH) 3949101 

WATERSHED CODE: 15020006000 STATE: NM 

ZONE: 12 

COUNTY: MK 

OPERA TOR: TRIBE O&M 

CHAPTER CODE: COYO 

GRAZING DISTRICT: 14 

WELLNO: 

ELEVATION: 

DIAMETER: 

14T-586 

7090 

9.88 

FT. 

IN. 

CAS/NG_DIAMETER: 7 IN. 

CASING_D/AMETER: 

CASING_D/AMETER: 

CASING_DIAMETER: 

0 IN. 

0 IN. 

0 IN. 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

DATE WELL TURNED OVER TO TRIBE: 

FUNDED BY: PRIVATE 

SITE IMPROVEMENTS: TA-WL 

HORSEPOWER RATING OF PUMP: 3 

STRUCTURE DATA SOURCE: 

WELLNO: 14T-586 

LOCATION DATA SOURCE: FIELD CHECKED 06/16/94 

STARTED: 

DEPTH: 

3/26/1976 COMPLETED: 

750 FT. DEPTH MEASURED: 

3/27/1976 

3/26/1976 

DEPTH IS: R Measured, Estimated, Reported 

FROM: -1 FT. TO: 750 FT. MATL: STL 

FROM: 0 FT. TO: 0 FT. MATL: 

FROM: 0 FT. TO: 0 FT. MATL: 

FROM: 0 FT. TO: 0 FT. MATL: 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

CONTRACTOR: SALAZAR DRILL. 

TYPE OF LIFT: SU ENERGY: EM 

ON SITE STORAGE CAPACITY: 13000 GAL. 

WELL FILE/FLD CHK 

USGS PRINCIPLE AQUIFER CODE: 211MVRD 

THICKNESS: 0 FT. NOMINAL YIELD: 10 GPM DATE YE/LO MEASURED: 

BAILER/PUMP TEST: PT RATE: 

DRAWDOWN: 10 FT. 

HORIZONTAL CONDUCTIVITY: 

VERTICAL CONDUCTIVITY: 

COEFFICIENT OF TRANSM/SSIVITY: 

A VA/LAB/TY OF TEST DA TA: 

HYDROLOGY DATA SOURCE: 

16 GPM TESTPERIOD: 24 HR. TESTDATE: 10/28/1991 

OBSERVATION WELL DATA AVAILABLE: N 

0 

0 

0 

NYNY 

FT/DAY 

FT/DAY 

FT2/DAY 

SPECIFIC CAPACITY: 

STORAGE COEFFICIENT: 

DRILLERS/ELECTRIC LOGS: 

WTR DVLPMNT/WELL FILE 

Page 1 of2 

1.6 

0 

GAL./MIN./FT. 

DLEL 



WELL NO: 14T-586 

STA TIC WATER LEVEL/SI: 

GEOLOGIC INTERVAL{Sl-· 

TOP 
0 

164 

238 

418 

560 

690 

703 

718 

COMMENT/SI: 

381 FT. 

388 FT. 

380 FT. 

B..OTI'OM 

164 

238 

418 

560 

690 

703 

718 

0 

1012811991 

5/2211990 

3127/1976 

UNTI' 

211BRLB 

211DLTN 

211MLTT 

211GLLP 

210MNCS 

211TLLS 

210MCDK 

211DKOT 

WELL PROJECT NO. NA-74-543a\NO APPROX. LOCATION 

OPERATES ON PUMP JACK. 14T-584 & 14T-586 (SAME WELL) 

WELL CONFIRMED-UPDATED PER• O&M SURVEY OF FALL 91 • 

TRIBAL WELL RECORD INDICATES PERFORATION SLOTTED 40 FT. WITH 

1116" MESH DEPTH OF PERFORATED INTERVAL UNKNOWN. WELL 

RECORD DOES NOT SHOW THE DEPTH OF PERFORATION. WELL WAS 

DEVELOPED BY KERR MCGEE AND IHS. DRILLERS LOGIE LOG/WATER 

QUALITY AVAILABLE IN WELL FOLDER. ALSO PUMP TEST DATA FROM 

10/28/91 TEST. PUMP RATE DURING TEST VARIED FROM 10.5 GPM 

TO 19.0 GPM; AVERAGE OF 16 GPM CALCULATED BY DIVIDING TOTAL 

GALLONS WITHDRAWN (FROM METER READINGS) BY TOTAL PUMPING 

TIME. BECAUSE DEPTH OF PERFORATED INTERVAL IS UNKNOWN AQUI

FER COULD BE ANY OF THE GEOHYDROLOGIC UNITS IN THE MESA 

VERDE GROUP (211MVRD); WELL MAY ALSO BE PRODUCING FROM THE 

DAKOTA SANDSTONE(211DKOT). GEOHYDROLOGIC UNITS INTERPRETED 

FROM GEOPHYSICAL LOG AS CORRELATED WITH OTHER LOGS IN THE 

AREA. INTERVAL INTERPRETED AS 211MLTT PROBABLY ALSO DILCO 

COAL MEMBER OF CREVASSE CANYON FORMATION (211DLCOC). LOCA

TION COORDINATES MEASURED WITH GPS DEVICE 7 SATELLITES VI

SIBLE. ELEVATION INTERPOLATED FROM 1 :24000 TOPO. THE 

IMPROVEMENTS AT THIS SITE ARE IN FAIR CONDITION. STORAGE 

TANK IS COVERED. L. NOTAHIM.S. JOHNSON 1211811994 

Page 2 of2 

LITHOLOGY 

SDSL 

SDSL 

SDSL 

SDSL 

SHLE 

SNDS 

SHLE 

SDSL 



-~--- ..... - ---- ................ --.. 
.~ LOCATION FILE 

Tr<~BAL WELL NO 111t11-r1- FsiBl,s 1 1 1 1 1 1 

WELL NAME/OTHER No 1Klilsl£1 lflic.lnliilc:1 lflulsl, I lwl1Hrl&liaj B#l51. I 
w I & L TY PI WELL S T A T U S W E L L U S E 

(l!ARlt ONLY ONE) (MA.JUI: ONLY ONE) (KAAA ONLY ONE) 

l]ww •WATER Wl!:LL (ilACT ACTIVE [i ooM DOMESTIC 

nwA ARTESIAN Wl!:LL n INA INACTIVE nAGR AGRICULTURE 

nws SPRING n Al!A Al!ANDONED II LIV LIVESTOCr; 

nNs NATURAL SPRING n fJllX lJNl'JIOl/l'I n IND INDUSTRIAL MINING 

Dow OBSERVATION WELL nll.Ec RECREATIOII 

Oas GAS WELL nMUN 111/N IC IP AI. 

Oop OIL PRODUCTION nOTII OTHER 

nxw MINERAL WELL n UNI( UNKNOWII 

Oxx Ull'ICNOIIII 

ouAD uo l#IG Ir I MILES WEST I I I .1 1 1 MILES SOUTH I I I .I I I 
'llJ SE SW NW / NE Sl!: SW NW / NE SE SW NW 

10 ACRE 40 ACRll: 160 ACRE 
m 
SECT. 

l,tlll.111 liJll.111 
TOWNSHIP RANGE 

APPROXIMATE LOCATION l:lrlil l,,,IJILlcl lslJ lokl l1(1.d~l1d lmich:;ld!!:I ful1l1Vli! loli:'IFL I 
LATITUDE I I I I I I I LONGITUDE I I I I I I I I 
uTK cooROINATES1 X(EAST) j7 [;i]4:J1hl,I Y(NORTB) l3l11'/-1911lol{I ZONE [G_ 
OPERATOR ~4til~'litbfcil lolt,hl usos WATERSHED cooE l1kJ;,l2lololoLilt1IO:OI 

'f' lZ I P,, E... r.:i 
E7,D• n AZ ARIZONA !4) 1111 NEW MEXICO n UT UTAH n co COLORADO 

COUNTY• n AP APACHE !Kl Hit MCKINLEY n SJ SAN JUAll n M'1' l!OIITEZU!IA 

0 NA NAVAJO O VL VALENCIA O n XANE O LP u PLATA 

n CO COCONINO O BL BERNALLILLO 

0 SD SANDOVAL 

n SO SOCORRO GRAZING DISTRICT !Z:@j 
0 RA RIO ARRIBA 

0 SA SAN JUAN 

cHAPTER NAME, C-0 Yo T£ c fta/jaut/ cHAPTER coDE ffo(yfoj 
LOCATION oATA soURcE, IFl1 ltilL-lol lclt?lilc.lKli::lpl I I I 1G VII li',_0tlil 

LOCATION FILE coMPLETED BY: / •• Alo T4f/ 

FIELD CHECKED BY: 12 I, l,iii •lrl11l110Gi)1d1L1,h·l£i<-I 
reviud 01 April U 

- DATE _jz_/_/ ft 

1!~!~vek•1:~(lt:cw!et'l 



STRUCTURE FIU 

'l:R1aAL m:LL No I 11 ¥Iii- 15-1 alt, I I I I I I 
ELEVATION I l7lal9lol FT DEPTH I 

r--. lllPDATED JUL 1 9 'lb' 
ST>..RTED.....1_/ ~/ J.J:lb~ COHJ?U:TED....,2_/ ;2.. 7 t lfi7i; 

171.slo I DEPTH KEASVREDi/ '2./21 l'J7t 

DEPTH IS n ~UR.ED n J;STIHATED !Zl aEPORTED WELL DIA. l9l .lslBI rn 

l CASING DIA I I~ .lo.lo} FROM I 1-1 /1, lol FT TO I I 171,~=fol FT NATL lshli)_ 
2 CASING DIA I I I .I I I FROM I I I I I I FT TO I I I I I I FT KATL I I I I 
3 CASING DIA I I I .I I I FROM I I I I I I FT TO I I I I l I FT NATL I I I I 

' CASING DIA I I I .I I I FROM I I l l I I FT TO I I l I I I FT KATL I I I I 
CASING MA.TL CODES! brs=-brasa copxcopper evd=everdur irn•iron lllOn•lllOnel 

pls•plutic atl=oteel aat 3 stainless steel 

1 CASING PERFORATED FROM I I I I I I FT TO I I l I I I FT OPENING TYPE fj 
2 CASING PERFORATED FROM I I I I I I FT TO I I I I I I FT OPENING TYPI: n 
3 CASING PERFORATED FROM I I I I I I FT TO I I I I I I FT OPENING TYPE n 
' CASING PERFORATED FROM I- I I I I I n TO I I I I I I FT OPENING TYPB n 
s CASING PERFORATED FROM I I I I I I n TO I I I I I I FT OPENING TYPE n 
OPENING CODES, f•fractured rock l•louvered/shutter-type screen m=mesh screen 

p•perforated/porous/slotted casing r-::wire-wound screen 
•=screen/type unknown t=sand point v=walled/shored x=open hole 
z=other 

DATB 'HELL TUlUIED OVER TO TRIBE, __ /_/ __ 

FUlll>ED BY• plRII IVldlilid coNTRAcroR, lslflli IA-1.dA-Ld !Dlid ildLl. l 

Sifl IMPROVEKEffl TYPE OF LIFT S!IERGY SOURCE 

□- WINDMILL DAL AIRLIFT IZJEH ELECTRIC MOTOR 

DWP WATERING POIIIT On PISTON nDE DIESEL ENGINE 

[;) TA Tl\Nlt n TU 'l'URBINE nHA RAND 

!i)WL NATER LINE n 11'1' IIULTIPLE TURBINE nGs GAS ENGINE 

□ TR TROUGH nCN CENTRIFOOAL nu LP GAS ENGINE 

ncs CISTERN nKC IIULTIPLE CENTRIFUGAL nNG NATURAL GAS ENGI!IJ: 

Oap RAND PUMP nau BUCXE'l' n WK WINDMILL 

ONO NONE ..0 SU SUBMERSIBLE nso SOLAR 

l'llKP ap I I I l:~I oN sI'l'E sToRAGE CAPACITY I I dslddd GAL 

STRUCTURE DATA SOURCE I lid t!L-1 LI If It It l,;;:\#lt. lb! lell/I4 I I. 1 I I I I I 

I 



.LA,1.Dfta.t "a&., ... f\Ci-\.:VJtU 

,-, HYDROLOGY FILt 

TUBAL WELL No 1, l<1lrl- kl,d4 I I I I I I 
- UPDATED JUL 19 'TS7 

USGS AQUIFER coDE 12.I I I I hlvlR ~ I I 

Tuxcr;NEss I I I I TT NOMINAL YIELD I I I; lol GPK YIELD MEAsuRED __ 1 __ 1 __ 

ti BAILER ~ PUMP TEST t I I WGPH FOR I lz..ltl .Id HOURS DATE • .ilZ.J~t/'19/ 
DRAWl>OWll I I .§ I 'JI JI TT / b OBSERVATION WELL DATA AVAILAJILE ,, YES gi NO 

ID 

BORU CONDUCTIVITY I I I I .I I I I FT/DAY 

VEltT. CONDUCTIVITY I I I I .I I I I FT/DAY 

SPECIFIC CAPACITY J / J .lt,161 GPM/FT 

STORAGE COEl' I .I I I I I I I 
COEF OF TRANSKISSIVITY I J ! J I J ! I FT2/DAY 

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY: 

D YES Ed 110 l!IJLT!PLE RATE DRAWDOlill PUMPING TEST 

0 YES n 110 SINGLE RATE DRAIIDOl!ll PUMPING TEST 

O YES 0 NO l!IJLTIPLE !\ATE DRAllOOWll/RECOVERY TEST 

Iii YES D NO RECOVERl!' TEST 

LOG AVAILABLE• 0 DL DRILLER'S llil EL ELECTRIC LOG 

HYDROLOGY DATA SOURCE, kZhrl:rfii1d ~el,L~~Ni2,;3't.l 11:I l~ LE:I 
I Z. 

DATE 1lf I jJ:_1'f' 'f HYDROLOGY !'ILE COMPLETED n, • 6 '/JI. . ~If, 'J, 

, ENTERED JUL 1 9 1995 
STATIC WATER L E V g L l' I L g 

DEP'l'B TO SIIL s. 8 l-"" rr DATE .LQ./ 2. 8 I@ DEPTH TO SIIL n DATE -'--'-
DEPTB TO S1iL 8P"-= DATE O ?/ Z 7 / ..2'f. DEPTB TO SIIL n DATE __ / __ ,_ 
DEPTB TO S1iL rr DATE -'-'-- DEPTH TO SIIL n DATE __ ,_· -'-
DEPTH TO SIIL rr DATE -'-'-- DEPTH TO SIIL n DATE --'-'-
DEPTH TO SIIL FT DATE -'-'-- DEPTH TO SIIL n DATE --'-'-
DEPTH TO SIIL FT DATE -'-'-- DEPTB TO SIIL n DATE _, __ ,_ 
DEPTB TO SIIL FT DAT& -'-'- DEPTH TO SIIL FT DATE -'-'-
DEPTH TO SIIL FT DATE -'-'-- DEPTH TO SWL FT DATE --'--'-
DEPTH TO SIIL FT DATE -'-'-- DEPTH TO SIIL FT DATE --'--'-
DE:PTH TO SIIL FT DATE _,_, __ DE?':'H TO S\\"L F'!' DATE __ , __ /_ 

DEPTH TO SIIL FT DATE -'-'-- DEPTH TO SWL FT DATE __ / __ /_ 
n-vi .. -d 01 April ti /~n/v•ll•/doc/Byd-fon:.wp 



Tit I BAL WELL RECORD 
-~ GEOHYDROLOGIC UNITS 

TRIBAL WELL NO Ji ltlfl- kl&l.,I I I I I I 

sEQ-No I olol f I 
DEPTH TO TOP 

I I I I I I I lcl 
DEPTH TO BOTTOM 

I I I I I ltl"'lt I 
LITHOLOGIC MODIFIER 

GEOHYDRO-UNIT 

IZII It IBIRILIBI I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CONTRIBUTING UNIT CODE 10 
sEQ-No lololil 

DEPTH TO TOP DEl'TB TO BOTTOM GEOBYDRO-UNIT 

I I I I I I llt,,lq I 111 I I IZl3WI ltltll !i51L-ITINI I 
LITBOLOGIC MODIFIER 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CONTRIBUTING UNIT CODI!: @ 

sEo-No Io lol7I 
DEPTH TO TOP DEPTH TO BOTTON GEOHYDRO-UNI'l' 

I I I I I lzl,lrl I I I I I lfl 1 Iii lzl JI i111tll-lrlrt I 
LITBOLOGIC MODIFIER 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CONTRIBUTING UNIT CODE lul 

SEO-NO fo7tjf,il 
DEPTB~P 

I I I I I 1¥11 lfl 
DEPTH TO BOTTOM 

I I I I I 1114,lo! 
LlTBOLOGIC KOOIFIER 

GEOHYDRO-UNIT 

I ti; 11 @ll-11..IPI I 

1111111111111111111111111111111 
CONTRIBUTING UNIT CODE [iii 

sl!:o-No ltdo l?r 
DEPTH TO TOP DEPTH TO BOTTOM GEOHYDRO-UNIT 

I I I I I 11).,lol I I I I I ~ 19 lei Iii / lo llfll 4'lds I I 
LITBOLOGIC MODIFIER 

11 I I I 11111111111111 I I I I I I I I 1111 
CONTRIBUTING UNIT CODE 1W 

LITB, 

lstbls Ii-I 

LITB. 

l'.Sl.t>ISIL--1 

LITB. 

lslDlsliJ 

LITS. 

l-i!Pl:514 

LITS. 

b+::IIL!E] 

INTl!:RVAL FILE COMPLETED BY:_M--'-~_f_._\ ... h-'-'-wt.-'--AJ.-'-;t-~'-->v"'---
reviae-d 01 ~pril t) 

DATE IZ I If? , .Ji. 
/dbaaebt•ffi7a"«7Iiwona.vp 



'I' RI 5 AL V £LL RSC OR.~ 
- .. GEOHYDROLOGIC UNITS ' 

TRIBAL WELL NO ltl:flri-1518::101 I I I I I 

sEQ-No lo I" I& I 
t>EPTB TO TOP 

t I I I I ~V !iii 
DEPTH TO BOTTOM 

I I I I I 171,itl 
LITROLOOIC MODIFIER 

GEOHYDRO-UNIT 

lzl, lt~I I. t I 
TL.LS 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CONTRIBUTING UNIT CODE li7l 

s1:Q-110 lelol1I 
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COll)IENTS nu: 

TRIBAL WELL No 111 ilrl- ls.-lali;,I I I I I I 

~~~~~~; <6;£ ffi!i wu; q 5- p;i;5€. g/✓=1'DJ!~95 

£- ,::;:f;ft;:t:;:J:,z.:;t:!p;r~ 
4;,g# 4,.J,;,a ~e,,/,?r: ~- /YJc a.,ee., q-,.,/.J-#.S-

t.-- w4(,?d;b1 . 4-14P1~ ~,::-/4:zf.,_r dtpf'lt @f 
• /t?,f' it? /'I, ti m · 

f l/i: 11ef;~ce ddf;A( ti, /J(~ &d<;#y! f{l(;ljVRo);· t/d 7 U, k
~ ~ -UI/P~r;l 
~ ~-~~Mf_;;}iet? # 
t!~~<' ,!ti ;n, ~ ~, 7~~4r£ ZII/JfLTr 

1~~ 1JZ P;&8aJ4-41!f~iff'.~w~(v11JL.eo9. 

0 LOCATION COORDINATES MEASURED WITH GPS DEVICE [z) SATELLITES VISIBLE 

D LOCATION COORDINATES PICKED OFF TOPO MAP -SCALE• ______ _ 

D ELEVATION PRINTED ON TOPO Mr.P ~SCALE• _______ _ 

0 ELEVATION MEASURED WITB GPS UNIT -4 SATELLITES VISIBLE 

@ ELEVATION INTERPOLATED FROM 1:24000 TOPO 

THE IMPROVEMENTS AT TRIS SITE ARE: 

n IN GOOD CONDITION n NEED SOME MAINTENANCE 

0 IN FAIR CONDITION: n NEED MAJOR MAINTENANCE 

n Ill POOR CONDITION 

STORAGE TANK IS ~ COVERED n UNCOVERED 

COMMENTS BY, 
r•vi1.d 01 April ,1 

I Ir 



Water Well Development 
Navajo Tribe 

WELL RECORD 

Window Rock, Arizona WELL NO 14T-586 
Kerr M:::Gee Cap. 

Quad. No 106 SWl:;; Miles wes,t...._,_7.,_.,,,_3::,:4 ______ Miles s01,th'---'12=•:..:2::.:3'-------

T.l7N, Ri GW Sec 34 
Location 

3-26-76 3-27-76 
Began well --------------- Finished well -------------

9 7/8" 750' Diameter of well -----''--'-'----=--------- Depth of well -----'='---------
380' NA NA Static water level --===------- Drawdown __ _.,:.:.:•=•--- Recovery ____ ._. __ 

Quantity of water on test run: bailer: pump,c· _______ G. P. M. Tested for-------,.--'•ours 

Kind of casing· 7" O. 0 me:l;?i;izes and Jength.__7'-'-' _,0,.,.:..,0'-"x'-'7-"5"'0'-'-------------

lot .. _., 4Q I 1/16" Screen kin<l~---5=='-"'-'~--- Length.__ __ _;:..::_ ______ Mes"----===--------

Contractor _Sa=):::a:::z::::a=,rc....=Bro=-"ther=:::s::....::Dr=l'-"gc.;.•-=Inc=·:...-. Address ..:Box#=:::_ __ 2"-9"-58--''---Mi __ .:::lan _ _,_, _N;.;.•c...M--• ____ _ 

DEPTH 
LOG 

Ftorn To Formation Acquifct llcntarks 

Remuks: 

Tm Ct.lcium Magnesium Sodiu.tQ Chloridff Sul!ates Carbonacts P.H. co 
Salti c.. Mg. Na. CL so HCO ¼ • l 

Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use 

NTRl"I • (U 

1f 



TRIBAL WELL NO >14T-586 PWSID 
,A}(l1 ~ 5" 0" 3.,2. .3 

> ******* STATE NUMBER 
WELL NAME/OTHER NO >35 WATERWEL1/J<t1<~ /7Jc6,$lf-

WELL STATUS ACT WELL USE ~t~ WELL TYPE >WW 
:$'7-b I 

QUAD NO ~ MILES WEST > '/'.-r&r MILES SOUTH 

10 ACRE> 40 ACRE> 160 ACRE> SECT >35 TWNSHP >T17.0 RANGE >R16,0W 
, 75' ,.,,,J..,s s;w. d p- r>1/.V1,,lt; o;"'f"/c,;:s 

APPROXIMATE LOCATION >KERR MCGEE MINING CAMP 
124 2'11 3'/ 'ti/ I <>I > I 'Z-

UTM COORD: X(EAST) >-714:A3" Y(NORTH) >&l1392:H ZONE » OPERATOR >TRIBE O&M 

WATERSHED CODE >/5°t>-Z.Ot>06o::n.fr STATE 
c.oyo 

>NM COUNTY >MK CHAPTER CODE >GHUJ2. 

GRAZING DISTRICT >14 LOCATION DATA SOURCE >WELL FILES 

FIELD CHECKED BY > t, ;Vo-r'ltll b - /,;. 1 '( 

WELLNO 14T-586 STARTED 
3 -2.6· /'17.,r, 

**l**I**** COMPLETED 3 / 27/ l'l 7.G 

ELEVATION 71),o FT DEPTH 7 ,t;;'7> FT DEPTH MEASURED 3 /Z.6/ 1976 

DEPTH IS JV1 WELL DIA tj.8 S IN 

1 CASING DIA 7,06 IN FROM -/.-o FT TO 75'0 FT MATL -,YL, 

2 CASING DIA IN FROM FT TO FT MATL 

3 CASING DIA IN FROM FT TO FT MATL 

4 CASING DIA IN FROM FT TO FT MATL 

WELL NO= 14T-586 

1 CASING PERFORATED FROM FT TO FT OPENING TYPE 

2 CASING PERFORATED FROM FT TO FT OPENING TYPE 

3 CASING PERFORATED FROM FT TO FT OPENING TYPE 

4 CASING PERFORATED FROM FT TO FT OPENING TYPE 

5 CASING PERFORATED FROM FT TO FT OPENING TYPE 

DATE WELL TURNED OVER TO TRIBE I I 



FliNUE)) .BY CONTRACTOR r, 
SITE IMPROVEMENTS TA }lI( In TYPE OF LIFT ,U 

PUMP HP 3 ON SITE STORAGE CAPACITY 13,,c:,o a 
STRUCTURE DATA SOURCE O&J<I MAINTAINANCE STATION 
.... no hydrology data available 
$RECNO WELLNO SWL DATE 

14653 14T-586 388,0 5/22/1990 
... no geologic interval data available 
.. ....- field water quality data·available 
WELL PROJECT NO. NA-74-543a\NO APPROX. LOCATION 
OPERATES ON PUMP JACK. 14T-584 & 14T-586 (SAME WELLi 
WELL CONFIRMED-UPDATED PER* O&M SURVEY OF FALL 91 * 

ff 
' • 1 

ENERGY SOURCE f;;/"1 



Water Well Development 
Navajo Tribe 
Window Roek, Arizona 

Quad. No 106 SW¼ 

WELL RECORD 

WELL NO 14T-586 
Kerr M::Gee Cap. 

Miles wes"--7=· 3,c,4.,_ ____ ~_ Miles south~-1~2-•~2_3~-----

3-26-76 3-27-76 Began well _______________ Finished well --------------

9 7/8" 750' Diameter of well ---~-~--------- Depth of well _____________ _ 

380' NA NA Static water level -~-------- Drawdown ____ • __ • __ Recovery ----•-•--

Quantity of water on test run: bailer: pumpc.· _______ G. P. M. Tested for _______ uours 

Kind of casing· 7" 0. 0 meWizes and lengtn-_,7_"__,0,.,._,,0'-"x'-'-7"'5°"0_' ____________ _ 

Screen kind slotted 40' 1/16" Lengtu ____________ Mes,~--~--------

Contractor Salazar Brothers Drlg. Inc. Address Box# 2958, Milan, N.M. 

DEPTH 
LOG 

From To Fonnation Acquifcr Remark, 

Q ' 7<;0' ;VJ£,..~ <Jtl,-,,-.,;; 

. 

Remuks: 

S.P. 

Teta CaJciwn Masnesiw:n Sodium Chloridct Sulfates Carbonatf'! P.H. co S11.lts c,,. Mg. No. CL so HCO J. 
4 3 

Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use 

NTIHl. t'II 



SALAZAR BROS. DRILLING 
ORILLING FU::PORT REPORT Nu. 

ARIZA 

LOCATION r· /I c ::>c .. /, C, -

STATE OF 

RIG NO. 

SECTION TWN RNG jf 
DRILLING AND 

OE?TH BIT USEC REMARKS OR 
HOLE ROCK 

FEET OF CORE NO. FROM TO 
TYPE NAME TYPE: SIZE RUN SER. NO. RECOVER!i:O 

0 /01, J;};'f:::-t:; A /J/ ~ {' d.,_' <:'I tf-r; 
I ( 

DRILLERS TIME DISTRIBUTION MATERIALS USED 

R I), ;? ,4) --?'; ,· ,r) 

c/ 

. 

-

WATER-GALLONS FROM 

LOST CIR CU LA T!ON-MIX MUD REMARKS: 

FROM 'TO 

""ROM 'TO 

FROM • TO 

FROM ' TO 

FROM ' TO , 



DATE 

SALAZAR BROS. DRILLING 
ORI LLI NG RE:PORT 

REPORT NO. 

LOCATION 
COMPANY 

TYPE RIG 

SECTION TWN RNG f1_ J1 
DRILLING AND CORING LOG 

DEPTH BIT USED REMARKS OR 
HOLE ROCK FEET OF CORE 

NO. FROM TO TYPE NAME TYPE SIZE RUN SER, NO. RECOVERED 

lr,/1 { L.J C 7-,•,,. (' ..!. ;·,<, ',, < S-~ 

DRILLERS TIME DISTRIBUTION MATERIALS USED 

<,?' ,,(,, ~/I' 'pj . 
• •,<_.,.., 

c/ 

. 

WATER-GALLONS FROM 

L OST CIRCULATION-MIX MUD REMARKS: 

FROM • TO 

"'"ROM • TO 
. 

FROM • TO 

FROM ' TO 

FROM ' TO 

ILLER 



DATE._., 

SALAZAR BROS. ORI LLING 
DRILLING REPORT 

PROJECT RE;PORT NO. 

AREA COMPANY STATE OF 

t.OCATION ./f~.: /.? I?"' '/".'J /' ,:j.- :-· .. .,/,,\'."'~·ct //'?l"./"r;rc, 

TYPE >""RIG_ RIG !_::.'?'• 

S!'._CTIO~N======T:,,W:.:.:.;N:.....==e:=""""=;;_R~N;;;;G~_,,..,.,._.,..,._.,_.,,-=f=;•. /,,.l .. J__,<:_· -?_.t__,J==_,_ _ _.·:..,/_. __ _ 
DRILLING AND CORING LOG 

HO~E t----o_E,P_T_H __ --i 
NO. FROM TO 

Ll',, 1 I 

ROCK 
TYPE 

DRILLERS TIME DISTRIBUTION 

WATER-GAL.LONS 

!LOST CIRCULATION-MIX MUD REMARKS: 

FROM • TO 

so-ROM • TO 

F'ROM • TO 

F'ROM • TO 

FROM • TO 

r I 

BIT USED 

NAME TYPE $ I ZE RUN SER, NO. 

3 
/ 

MATERIALS USED 

FROM 

REMARKS OR 
FEET OF' CORE 

RECOVERED 



LOCATION I 

SECTION 

HOLE 

SALAZAR BROS. DRILLING 
DRILLING REPORT 

AREA 
('"' / /, 
- /J/•,•('C ' 

PROJECT / 

-'TYPE RIG 

TWN RNG 0· 
DRII LING AND CORING LOG -

OEPTH ROCK BIT USED 

t:o. FROM TO 
TYPE NA.ME TYPE SIZE RU"' SER, NO. 

Jcy, T /,,('' I, ,, ~· //JI/ 

. 

DRILLERS TIME DISTRIBUTION MATERIALS USED 

.L~_,.,,_._,, ,,.{,,.;?-/. ,::,,_,,,-, ,.LJ .,- • ,n ;;::J ~'O /7,:?,1 ~I,, 
c/ / ,' 

WATER-GALLONS FROM 

f; LOST CIRCULATION-MIX MUD REMARKS: 

FROM • TO 

i='RQM 'TO 

FROM 'TO 

F'ROM ' TO 

FROM ' TO 

ILLE'.R 

I I 

A£PORT NO. 

RIG NO, 
d)J 

RE MAP.KS OR 
FEET OF CORE: 

Rl!COVEREO 

. 

-



SALAZAR BROS. DRILLING 

I ORI L.LING REPORT 

LOCATION 

OAT 

TYPE 

STATE OF 

<,."' J) 

REPORT NO. 

RIG NO, 

S,,:;E;;:C;;,;T~IO;;;.;;N======"'TJ;W~N~======~R;,;N;,;G~--,..,.,j,.:Ga;,1-41.;,1~,,,,'o',;,·,:.;";;,,·=====...I....:;:;_ ___ _ 
DRILLING AND CORING LOG 

DEPTH BIT USED REMARKS OR 
HOLE ROCK 

FEET OF" CORE NO, FROM 1"0 TYPE NAME TYPE SIZE RUN SER, NO. RECOVEREO 

t. {. I; 17.~-r, 1--:;,,~:; .I 1 . . .a N Yl,f" 

DRILLERS TIME DISTRIBUTION MATERIALS USED 

' I -,;Jr) 
. / ~ ,/"'--•,<t.L 1!),.,/ A<,t_' .. 

J I ' 

1,t,' ' '. , 
"' ' 

.. ' '·Q ' 
,✓ 

. 

WATER-GALLONS FROM 

L OST CIRCULATION-MIX MUD REMARKS: 
FROM ' TO 

""ROM ' TO 

FROM ' TO 

FROM ' TO 

FROM ' TO . 
. -



--DRILLING REPORT 
PROJECT REPORT NO, 

SECTION TWN RNG 
TVPE_,,flG 

-:f:;J.f), 
NO, 

2 
DRILLING AND CORING LOG 

OEPTH ROCK BIT USEO REMARKS OR 

HOLE TYPE 
F'EET OF CORE 

NO, FROM TO NAME TYPE SIZE RUN· SER. NO. RECOVERED 

lU~lu.. 
[{.};;/ 

J DRILLERS TIME DISTRIBUTION MATERIALS USED 

• ,,{WH"l .Lj:oo - ,:;-c)o P· ,,,.., 
(...1, J /..,..,1, --~ ,._,,r- "u.l J! 

I a 

¥V0 -~G· (1 (; ,7 /\/),fl. d 

.£ . JJ,~ . " 

. 

WATER-GALLONS FROM 

L. · OST CIRCULATION-MIX MUD REMARKS: 

FROM • TO 

~ROM • TO 

FROM • TO -
FROM ' TO 

FROM ' TO ' ,' - .. ~ ISIGNEt't-;;DR,(,L,,£/~·-
; ,,(. I.., '/, . ' . . , ·/·~(;,~ 

• , < 

" . 
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ecology and environment, inc. 
International Specialists in the Environment 

1940 Webster Street, Suite 1 00 
Oakland, California 94612 
Tel: (510) 893-6700, Fax: (510) 550-2760 

January 24, 2011 

U.S. Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, CA 94105 

Attention: 

Subject: 

Harry Allen, USEPA On-Scene Coordinator 
Andrew Bain, USEP A 

NECR Water Well Sampling 
Church Rock Chapter 
Navajo Nation 

INTRODUCTION 

TDD No: T02-09-10-08-0005 
Project No: 002693.2103.0lRA 

/' 
OCT /0 

i '1'f- '>13& 

1 '?'1- 5"'> 

1 c,,/t<-3H 

;{;<-<. - 3'-10 

,,.,.11 ,w., tl 

In October 2010 the U.S. Environmental Protection Agency (USEPA) tasked the Ecology and 
Environment Inc. Superfund Technical Assessment and Response Team (ST ART) with technical 
assistance relating to residential water well sampling in the vicinity of the former Northeast Church Rock 
Mine located in the Church Rock Chapter of the Navajo Nation. (Figure 1, Attachment A). 

The purpose of this sampling event was to generate additional data to measure the impact of the former 
Northeast Church Rock Mine uranium mine on wells within the adjacent areas. 

SAMPLING ACTIVITIES 

Well sampling was conducted on October 19, 2010. A total of five wells were sampled. Four of the 
wells were residential wells and one (Mill Well) well was part of the fonner United Nuclear Corporation 
(UNC) facility in the area. Every effort was made to collect water samples in a manner consistent with 
resident collection and use (i.e. taps, pumps or bucket collect). 

A Time Critical Quality Assurance and Sampling (QASP) Plan (Appendix D) was developed prior to 
sampling and followed with the following exceptions: 

- Well NR#l is no longer in use and was not sampled as the casing has been filled with concrete. 
- The Mine Well is no longer in use and was not sampled as the casing has been filled with 
concrete. 

Water quality parameters were measured in the field using a Horiba, Ltd. multi-parameter water quality 
meter. The meter was calibrated daily using a buffer solution. Samples were collected and analyzed for 
metals, radionuclides and anions by GEL Laboratories Inc. (Charleston, SC). Samples were collected and 
analyzed for oxygen and hydrogen isotopic ratio by Isotech Laboratories, Inc (Champaign, 11). The 
QASP (Appendix D) contains all methods and volumes used in sample analysis. 

WELL DESCRIPTIONS 



NECR Water Well Sampling 
TDD No: 02-09-10-08-0005 

Page2 
Well lST-303 
Well 15T-303 is a windmill powered well that feeds into an approximately 40,000 gallon uncovered metal 
tank. The well is currently in use and there is a trough and locked tap in the vicinity of the tank that are 
used to water livestock. Samples were collected from the top of the tank using a bucket. 

14T-586 
l 4T-586 is a diesel engine powered well that feeds into an approximately 10,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

Mill Well 
The Mill Well is located on the former UNC facility property. The well is electric powered well, housed 
in a wooden pump house, north of the former UNC offices and equipment yard. There is no storage tank 
affiliated with the well and the well is not currently in use. Samples were collected from a tap inside the 
pump house with pump turned on. 

Mine Well 
The mine well is located within the boundary of the former Northeast Church Mine. The well is currently 
not in use and has been non-operational for at least 15 years. The well opening is currently plugged with 
concrete. 

NR#l 
The NR#l well is located within the boundary of the former Northeast Church Mine. The well is 
currently not in use and has been non-operational for at least 15 years. The well opening is currently 
plugged with concrete. 

16K-340 
Well 16K-340 is a windmill powered well that feeds into an approximately 40,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

RESULTS 

Table I (Appendix B) gives a well specific surmnary of all applicable data. All laboratory data was 
validated by a START chemist using the Region 9 Draft Superfand Data Evaluation/Validation 
Guidance. Data validation indicated the laboratory data was acceptable with qualification as definitive 
data. A separate data validation report was generated under this project and is included in the project file. 

This letter summarizes all activities conducted on the Tuba City Removal project. If you have any 
questions regarding ST ART's activities associated with this project, please do not hesitate to contact me. 

Respectfully, 

Mike Folan 



START Member 

Attachments: A - Homesite Location Map 
B -Data Tables 

cc: file 

C - Photographic Documentation 
D-QASP 

NECR Water Well Sampling 
TDD No: 02-09-10-08-0005 
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ATTACHMENT A: 
Well Location Map 
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ATTACHMENT B: 
Data Tables 



Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 

~ -;c., 
PAN·002693 2104 01 RA 

Result Units Result Units Result Units 

pH 7_1 pH 7.1 pH 6.8 
Conductivity 0.26 Sim Conductivity 0.26 Sim Conductivity 0.35 Sim 

I 
Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU 
Dissolved Oxygen 6.30 mgiL Dissolved Oxygen 6.30 mgiL Dissolved Oxygen 7.99 mg/L 
Temperature 7.6 ·c Temperature 7.6 ·c Temperature 12.1 ·c 0 

C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % w 

~ 
Total Dissolved Solids 1.7 g/L Total Dissolved Solids 1.7 g/L Total Dissolved Solids 2.2 g/L 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 100 mV Potential 100 mV Potential 129 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 220 ug/L Aluminum 82 ug/L Aluminum 68.0 ug/L 

Antimony 3.00 ug/L Antimony 7.34 ug/L Antimony 6.83 ug/L 
Arsenic 5.00 ug/L Arsenic 5.00 ug/L Arsenic 7.54 ug/L 
Barium 13_1 ug/L Barium 13.4 ug/L Barium 8.24 ugiL 
Beryllium 1.00 ug/L Beryllium 1.00 ug/L Beryllium 1.00 ug/L 
Bromide 0.200 ug/L Bromide 0_200 ug/L Bromide 0.200 ug/L 
Cadmium 1.00 ug/L Cadmium 1.00 ug/L Cadmium 1.17 ug/L 

Calcium 270000 ug/L Calcium 281000 ug/L Calcium 373000 ug/L 

Chromium 13.9 ug/L Chromium 1.00 ug/L Chromium 1.16 ug/L 

Cobalt 1.13 ug/L Cobalt 1.00 ug/L Cobalt 1.00 ug/L 

;: Copper 3.00 ug/L Copper 3.00 ug/L Copper 3.00 ug/L 

m- Iron 482 ug/L Iron 468 ug/L Iron 685 ug/L 
in 

Lead 3.30 ug/L Lead 3.30 ug/L Lead 3.30 ug/L 

Magnesium 119000 ug/L Magnesium 122000 ug/L Magnesium 144000 ug/L 

Manganese 320 ug/L Manganese 319 ug/L Manganese 162 ug/L 

Mercury 0_066 ug/L Mercury 0.066 ug/L Mercury 0.066 ug/L 
Nickel 71.3 ug/L Nickel 1.51 ug/L Nickel 1.50 ug/L 
Potassium 7430 ug/L Potassium 7690 ug/L Potassium 5650 ug/L 

Selenium 7.7 ug/L Selenium 37.7 ug/L Selenium 43.8 ug/L 
Silv.er 1.00 ug/L Silver 1.00 ug/L Silver 1.00 ug/L 
Sodium 135000 ug/L Sodium 140000 ug/L Sodium 188000 ug/L 
Thallium 5.00 ug/L Thallium 5.00 ug/L Thallium 8.9 ug/L 
Vanadium 1.00 ug/L Vanadium 1.00 ug/L Vanadium 1.00 ug/L 
Zinc 338 ug/L Zinc 355 ug/L Zinc 839 ug/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 2.62 pCi/L ALPHA 5.80 pCi/L ALPHA -0.526 pCi/L 
BETA 6.58 pCi/L BETA 6.02 pCi/L BETA 2.62 pCi/L 
Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent ;u 

w Radium-226 0.880 pCi/L Radium-226 0.540 pCi/L Radium-226 1.18 pCi/L 0. ,,-
Radium-228 3.41 pCi/L Radium-228 3-71 pCi/L Radium-228 3.34 pCi/L ~ 

C 

"-
C: 

Thorium-228 -0.0147 pCi/L Thorium-228 0.155 pCi/L Thorium-228 -0.139 pCi/L 

~- Thorium-230 -0.185 pCi/L Thorium-230 0.818 pCi/L Thorium-230 -0.158 pCi/L 
Thorium-232 -0.133 pCi/L Thorium-232 -0.0195 pCi/L Thorium-232 -0.0195 pCi/L 

Uranium-233/234 1.16 pCi/L Uranium-233/234 1.73 pCi/L Uranium-233/234 0.317 pCi/L 

Uranium-235/236 0.114 pCi/L Uranium-235/236 0.0569 pCi/L Uranium-235/236 0.219 pCi/L 
Uranium-238 1.20 pCi/L Uranium-238 0_790 pCi/L Uranium:-238 0.442 pCi/L 

Page 1 of 4 



Table 1: NECR Water Well Sampling Data 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 14.0 mg/L Chloride 14.1 mg/L Chloride 10.5 mg/L 

► Nitrate 0.267 mg/L Nitrate 0.266 mg/L Nitrate 0.100 mg/L 
~ a· 
~ 

Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 
w Ortho-phosphate 0.200 mg/L Ortho-phosphate 0.200 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 1380 mg/L Sulfate 1310 mg/L Sulfate 2000 mg/L 

Fluoride 1.19 mg/L Fluoride 1.24 mg/L Fluoride 1.52 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 
oD H20 -80.8 % oD H20 -81.2 % 8D H20 -73.1 % 
51 OH20 -10.44 % 8

1 0 H20 -10.53 % 51 0 H20 -8.56 % 

Page 2 of4 



Table 1: NECR Water Well Sampling Data 

TDD·09 10 08 0005 - - - PAN·002693 2104 01 RA 

Result Units Result Units Result Units 

pH 7.4 pH 7.6 pH 7.4 

Conductivity 0.15 Sim Conductivity 0.19 Sim Conductivity 0.36 Sim 

~ 
Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU 
Dissolved Oxygen 3.05 mglL Dissolved Oxygen 5.26 mglL Dissolved Oxygen 6.39 mglL 

~ Temperature 15.5 ·c Temperature 16.8 ·c Temperature 15.2 ·c 0 
C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % !!!. 
q 

Total Dissolved Solids 1 glL Total Dissolved Solids 1.2 glL Total Dissolved Solids 2.3 glL 
Oxidation Reduction uxidation Reduction Oxidation Reduction 
Potential 86 mV Potential 76. mV Potential -127 mV 
Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 229 uglL Aluminum 126 uglL Aluminum 68.0 uglL 

Antimony 3.00 uglL Antimony 3.00 uglL Antimony 3.00 uglL 

Arsenic 11 uglL Arsenic 8.53 uglL Arsenic 5.00 uglL 

Barium 450 uglL Barium 140 uglL Barium 1.64 uglL 

Beryllium 1.00 uglL Beryllium 1.00 uglL Beryllium 1.00 uglL 

Bromide 0.234 uglL Bromide 0.295 uglL Bromide 0.361 uglL 

Cadmium 1.00 uglL Cadmium 1.00 uglL Cadmium 1.00 uglL 

Calcium 76800 uglL Calcium 99800 uglL Calcium 2420 uglL 

Chromium 1.00 uglL Chromium 1.03 uglL Chromium 1.43 uglL 

Cobalt 1.00 uglL Cobalt 1.00 uglL Cobalt 1.00 uglL 

;:: Copper 29.7 uglL Copper 3.00 uglL Copper 20.4 u9IL 

ffi- Iron 2720 uglL Iron 181 uglL Iron 9870 uglL 
;;; 

Lead 3.58 uglL Lead 3.30 uglL Lead 3.74 uglL 

Magnesium 20600 uglL Magnesium 43500 uglL Magnesium 470 uglL 

Manganese 95.9 uglL Manganese 122 uglL Manganese 51 uglL 

Mercury 0.066 uglL Mercury 0.066 uglL Mercury 0.066 uglL 

Nickel 1.50 uglL Nickel 1.50 uglL Nickel 2.38 uglL 

Potassium 2540 uglL Potassium 3940 uglL Potassium 3200 uglL 

Selenium 10.2 uglL Selenium 5.00 uglL Selenium 26.7 uglL 

Silver 1.00 uglL Silver 1.00 uglL Silver 1.00 uglL 

Sodium 202000 uglL Sodium 233000 uglL Sodium 694000 uglL 

Thallium 5.00 uglL Thallium 5.00 uglL Thallium 6.45 uglL 

Vanadium 1.00 uglL Vanadium 1.00 uglL Vanadium 1.00 uglL 

Zinc 153 uglL Zinc 148 uglL Zinc 659 uglL 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 0.129 pCilL ALPHA 5.46 pCilL ALPHA 9.79 pCilL 

BETA 4.99 pCilL BETA 2.37 pCilL BETA 2.72 pCilL 

Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent ,, 
w Radium-226 1.20 pCilL Radium-226 0.464 pCilL Radium-226 . 0.639 pCilL Q. a· Radium-228 4.58 pCilL Radium-228 0.747 pCilL Radium-228 1.77 pCilL => 
C 
0 Thorium-228 0.298 pCilL Thorium-228 -0.0682 pCilL Thorium-228 0.139 pCilL 
~ 
~- Thorium-230 -0.524 pCilL Thorium-230 0.0264 pCilL Thorium-230 0.480 pCilL 
~ 

Thorium-232 -0.0195 pCilL Thorium-232 -0.0722 pCilL Thorium-232 ·0.0195 pCI/L 

Uranium-233/234 -0.171 pCilL Uranium-233/234 0.297 pCilL Uranium-233/234 2.61 pCilL 

Uranium-235/236 0.181 pCilL Uranium-235/236 0.115 pCilL Uranium-235/236 0.174 pCilL 

Uranium-238 0.392 pCilL Uranium-238 1.40 pCilL Uranium-238 2.82 pCilL 
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Table 1: NECR Water Well Sampling Data 

TDD·09-10-08 0005 

-~ 
PAN·002693 2104 01 RA 

Analyte Result Units Analyte Result Units Analyte Result Units 
Chloride 18.8 mg/L Chloride 22.1 mg/L Chloride 154 mg/L 

l> Nitrate 2.89 mg/L Nitrate 5.97 mg/L Nitrate 0.100 mg/L 
=> 5· 
=> 

Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 
w Ortho-phosphate 0.291 mg/L Ortho-phosphate 0.163 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 118 mg/L Sulfate 368 mg/L Sulfate 1460 mg/L 

Fluoride 0.861 mg/L Fluoride 0.483 mg/L Fluoride 1.73 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

5D H20 -91.4 % 5D H20 -82.6 % 5DH20 -107.3 % 
6180 H20 -12.04 % 6,-s-O H20 -11.01 % 611.10 H20 -14.14 % 
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ATTACHMENT C: 
Photographic Documentation 



Description: 

Well 15T-303 

Description: 

Well 15T-303 

Date: 
10/19/10 

Date: 
10/19/10 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

002693.2103.01 RA T02-09-10-08-0005 



Description: 

Well 14T-586 

Description: 

Well 14T-586 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Mill Well 

Description: 

Mill Well 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02"09-10-08-0005 



Description: 
Mine Well 

Description: 

Well NR#1 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

16K-340 

Description: 

16K-340 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-O8-0005 



Description: 

16K-336 

Description: 

16K-336 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



TableJ 
Reoortin2 Limits, Action Levels, and Oualitv Control Limits 

..• , • . i'f >)*!! .{'\ jl{._~J1{t~'"ti12? Acti~i' L•iel Qu~n~latii>f puplicat~ 
h ::· -- ·------ .·-: Matrix Spike. /:;I.,v. ,,··;,,-. . .. ::-dv!-~ttb" ._:: 

··•··•·.r.Rl'ri·•·•·•.·····••. <•(mg/L)·.·· Limit(µg/L) ••;RPD •; .;Spike 
Anions by 300.0 Fluoride 4 0.10 25 75-125 20 
Anions by 300.0 Chloride 250 1.0 25 75-125 20 
Anions by 300.0 Nitrite as N 1 0.10 25 75-125 20 
Anions by 300.0 Nitrate as N 10 0.10 25 75-125 20 
Anions by 300.0 a-Phosphate, as P Not Available 1.0 25 75-125 20 
Anions by 300.0 Sulfate 250 (s) 0.50 25 75-125 20 
Metals by 6010B Aluminum 0.1 100 25 75-125 20 
Metals by 6010B Antimony 0.1 100 25 75-125 20 
Metals by 6010B Arsenic 0.01 10 25 75-125 20 
Metals by 601 OB Barium 2 20 25 75-125 20 
Metals by 60 !OB Beryllium 0.005 5 25 75-125 20 
Metals by 601 OB Cadmium 0.01 10 25 75-125 20 
Metals by 6010B Calcium Not Available 1000 25 75-125 20 
Metals by 6010B Chromium 0.10 10 25 75-125 20 
Metals by 6010B Cobalt Not Available 20 25 75-125 20 
Metals by 601 OB Copper 1.3 (s) 20 25 75-125 20 
Metals by 601 OB Iron Not Available 50 25 75-125 20 
Metals by 6010B Lead 0.015 5 25 75-125 20 
Metals by 6010B Magnesium Not Available 600 25 75-125 20 
Metals by 6010B Manganese 0.05 (s) 15 25 75-125 20 
Metals by 601 OB Mercury 0.002 0.5 25 75-125 20 
Metals by 601 OB Nickel Not Available 20 25 75-125 20 
Metals by 601 OB Potassium Not Available 5000 25 75-125 20 
Metals by 6010B Selenium 0.05 10 25 75-125 20 
Metals by 6010B Silver 0.10 (s) 10 25 75-125 20 
Metals by 6010B Thallium 0.002 10 25 75-125 20 
Metals by 6010B Vanadium Not Available 20 25 75-125 20 
Metals by 6010B Zinc 5 (s) 10 25 75-125 20 
Gross alpha by 900.0 alpha See table A-1 1.0 piC/L 25 75-125 20 
Gross beta by 900.0 beta See table A-1 l.OpiC/L 25 75-125 20 
903.1 Ra-226 See table A-1 l.OpiC/L 25 75-125 20 
904.0 Ra-228 See table A-1 1.0 piC/L 25 75-125 20 
Isotopic Th by HASL 

Th-238, 230,232 See table A-1 l.OpiC/L 25 75-125 20 300 Th-01-RCmod 
Isotopic U by HASL U-233/234, U-

See table A-1 1.0 piC/L 25 75-125 20 300 U-02-RC mod 235/236, U-23 8 

Key: RPD = relative percent difference; mg/L = milligrams per liter; µIL= micrograms per Liter NA= Not 
Applicable 

(s) = National Secondary Drinking Water ReoHlation not enforceable and not an action limit for this assessment 

Version: September 2010 26 
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REFERENCE: 1008501 

SUBJECT: Risk Analysis of Mill Site Well Water Used for Construction Dust Control 
Northeast Church Rock Mine Site, New Mexico 

MWH is submitting this technical memorandum to U.S. EPA, Region 9 on behalf of United Nuclear 
Corporation (UNC). This memorandum describes an assessment of potential risk associated with the 
use of a well water in connection with investigations or construction activities at or nearby NECR and 
related areas (e.g. , on the adjacent Navajo Reservation). This memorandum has been developed to 
address concerns recently expressed by the local community with respect to the quality of the water 
used for dust suppression during the NECR investigation and removal activities and whether such use 
poses a potential risk to humans or the environment. 

Introduction and Background 

UNC has been using water from a well on its property at NECR in connection with site investigations 
since 2006 and most recently for dust control during the Interim Removal Action (IRA) (Interim Removal 
Action Construction Plan (MWH, 2009)). The primary use of the water has been for suppression of 
dust generated during construction activities, by utilizing a spray truck, in accordance with standard 
operating procedures. The source of water used for dust suppression has been a well at the Church 
Rock Mill Site, herein referred to as or "Mill Weff 1". 

Mill Well 1 is completed in the Westwater Canyon Member of the Morrison Formation at a total depth of 
1,600 feet below ground surface (bgs). Water from the well has historically been sampled and 
analyzed for a variety of constituents, including radionuclides. The results of these analyses are 
summarized in Table 1, Historical Water Analytical Results from Mill Weff 1. This well was most 
recently sampled by UNC in September 2010 for chemical analysis of metals, general water quality 
parameters, and radionuclides. Table 1 lists historical results for total uranium and radium-226 plus 
radium-228. Results for other analyses from the September 2010 sampling event are shown in Table 
2, Summary of Mill Weff 1 Water Analytical Results, September 2010. A copy of the laboratory report 
for this most recent sampling event is included as an attachment. 

Although not applicable to water used for dust control, analytical results were compared to applicable 
New Mexico water quality standards (i.e., NMAC 20.6.2) to determine if any compounds warrant further 
evaluation. As presented in Tables 1 and 2, three constituents (uranium, sulfate and total dissolved 
solids) have been detected above the standards. However, uranium was last detected above its 
standard in 2002 and has been below the standard in the last two sampling events, including during the 
time period of water use for the IRA. 

14i5 Pine Grove Road TEL 970-879-6260 
Stute 109 FAX 970-679-9048 
Steamboat Springs. CO 80487 1wJW mwn9tob~l.r.om 



As can be seen in Table 2, both sulfate and total dissolved solids (TDS) exceeded NMAC 20.6.2 
standards. Both constituents are classified as general water quality parameters, and are not 
considered constituents of potential concern. Sulfates are naturally occurring in mineral compounds, 
many of which are found dissolved in groundwater and are non-toxic. Consumption of water containing 
sulfate or sulfate compounds may have a laxative effect at high concentrations (e.g., greater than 1000 
mg/I) and can impart an unpleasant taste to the water. Due to the lack of toxicity, there are no health
based guidelines for sulfate in drinking water. 

TDS represents the sum of the cations (positively charged) and anions (negatively charged) in the 
water and is a qualitative measure of the amount of dissolved ions, but does not indicate the levels of 
individual ions or specific water quality issues. As such, there is no toxicity issue directly related to 
TDS. 

Risk Assessment 

The water used during dust suppression was applied conservatively and the amount used was only 
enough to suppress dust. At no time was the water allowed to pool or runoff the construction areas. 
Based on the location and methods used to apply the water from Mill Well 1 for dust suppression, water 
mist applied to the surface evaporates quickly and has no potential to impact surface water or 
groundwater. The lack of impact to surface was demonstrated by the post-IRA status survey results. 

Because water from Mill Well 1 is not used for drinking, the only possible complete exposure pathway is 
inhalation of water mist by a construction worker or observer while the water is being applied. 
Therefore, potential risks to human health from uranium through this potential exposure pathway were 
evaluated. Sulfate and TDS were not included in the risk assessment for the reasons stated above and 
because there are no toxicity values with which to conduct risk calculations. 

The general approach used in this risk evaluation was based on screening-level human health risk 
assessment (HHRA) methods presented in the Final Removal Site Evaluation Report Northeast Church 
Rock Mine Site (MWH, 2007). A preliminary remediation goal (PRG) for uranium in water that is used 
for dust suppression was calculated using the U.S. Environmental Protection Agency (USEPA) Online 
PRG Calculator for Chemicals (2010a). The general framework for conducting HHRAs under CERCLA 
is provided in USEPA's Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 
Manual, Part A (1989). The PRGs were calculated using the methodologies described in USEPA's Risk 
Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual, Part B (1991a) and 
updated input parameters and equations as noted in USEPA's Online PRG Calculator for Chemicals 
.(2010a). 

As described above, the primary exposure scenario for the Site involves potential exposure of Site 
workers or remediation observers to uranium in water used in dust suppression through inhalation of 
mist generated during dust suppression activities. Currently, the USEPA does not have a method, or 
exposure model, for the evaluation of non-volatile constituents (e.g., uranium) in water mist. Therefore, 
an oral exposure model was used and it was conservatively assumed that a Site worker or remediation 
observer could be exposed to up to 1 liter per day (L/day) of dust suppression water as inhaled mist. 
While USEPA's Online PRG Calculator for Chemicals (2010a) cites the water ingestion rate of an adult 
as 2 L/day, USEPA's Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation 
Manual, Supplemental Guidance: Standard Default Exposure Factors (1991b) further clarifies that it 
should be assumed that half of a site worker's daily water intake (1 liter out of 2) occurs at work, with all 
water ingested being conservatively assumed to come from drinking water at work and not a bottled 



water source. The assumption that a site worker would inhale a volume of inhaled mist equivalent to 
the daily drinking water intake at work (i.e., 1 L/day) is highly conservative, as it is unlikely that a worker 
would inhale that much mist. Additional assumptions included an exposure frequency (EF) of 250 days 
per year {d/yr) and exposure duration (ED) of 15 years (yr). The oral reference dose (RfD) for uranium 
of 3.0E-03 milligrams per kilogram per day (mg/kg-day) was obtained from USEPA's Integrated Risk 
Information System (IRIS) database (USEPA, 2010b}. Based on these exposure assumptions and 
toxicity information, a PRG for uranium in dust suppression water of 0.31 mg/L was calculated (Table 
3). 

In accordance with MWH (2007), only non-carcinogenic hazards of uranium were evaluated; potential 
carcinogenic risks associated with possible exposure to uranium daughter products (e.g., radium-226) 
were not evaluated in the above PRG. It should also be noted that this PRG does not inciude potential 
contributions of background concentrations of uranium to non-carcinogenic hazard. A screening-level 
non-carcinogenic hazard quotient (HQ) for Site workers and remediation observers assuming exposure 
to uranium in dust suppression water as mist was calculated based upon the following equation: 

HQ= EPCIPRG 

Where: 

EPC = exposure point concentration (mg/L} 
HQ= hazard quotient (unitless) 
PRG = preliminary remediation goal (mg/L} 

(Equation 1) 

An EPC for uranium in dust suppression water was conservatively assumed as 0.07 mg/L, the highest 
concentration measured in samples collected from Mill Well 1 historically. 

For Site workers and remediation observers potentially exposed to uranium in water used for dust 
suppression, a non-carcinogenic HQ estimate was calculated as 0.2 (Table 3). This screening-level 
non-carcinogenic HQ estimate does not exceed the USEPA's point of departure risk management 
criterion for evaluation of non-carcinogenic hazards equal to 1. Based on the above results, the 
presence of uranium in water used for dust suppression does not pose a significant risk to Site workers 
or remediation observers. 

IRA Air Monitoring and Soil Data Evaluation 

During the IRA, a comprehensive Health and Safety Program, including Radiation Safety, was 
implemented by the construction contractor (MACTEC, 2009) for both field personnel as well as the 
general public or remediation observers (e.g., at the boundaries of the construction areas and from the 
viewing area used during the IRA}. The results of the H&S sampling confirmed that there was no 
exposure during the IRA. Personnel and vehicle monitoring included: 

• Uranium bioassay monitoring 
• External radiation monitoring 
• Breathing-zone air monitoring 
• Radioactive contamination monitoring 
• Fugitive dust monitoring 



No exceedances of applicable occupational exposure limits were detected for any of these tests, as 
described in the Interim Removal Action Status Survey Report (MWH, 2010). Additionally, radioactive 
contamination was not detected on any person or any vehicle leaving the IRA construction area. 
Fugitive dust monitoring was also conducted and all results were less than applicable occupational 
exposure limits (MACTEC, 2010). 

Environmental monitoring was also performed during the IRA, as described in the Interim Removal 
Action Completion Report (MWH, 2010). Monitoring included: 

• Air monitoring of internal and external radiation dose 
• Radon exposure 
• Environmental external radiation dose 
• Respirable dust 

All results were within EPA-approved monitoring criteria (MWH, 2010). 

After the conclusion of IRA construction activities, a post-construction status survey was conducted that 
included surface soil sampling and analysis of Ra-226 concentrations, as described in the Interim 
Removal Action Post-IRA Status Survey Report (MWH, 2010). The soil samples were collected at 22 
locations within the IRA construction area from O to 0.5 feet below ground surface (bgs) on a regular 
grid over the whole area. The results of the soil analyses indicated post-IRA Ra-226 concentrations 
(pCi/g) were within the range of background concentrations as demonstrated using the methods of the 
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) (EPA, 2000). 

Conclusions 

The results of this analysis indicate that use of water from Mill Well 1 for dust suppression during 
construction activities does not result in significant risk of exposure to humans or the environment, and 
that if comparable methods of control and monitoring are used during future investigation and 
construction activities, no significant risk of exposure will occur. While water from Mill Well 1 meets 
current drinking water standards for uranium, this analysis indicates that, even at historically maximum 
levels, concentrations of uranium in site water from Mill Well 1would not pose a significant risk to site 
workers or remediation observers as result of its use for dust suppression. 
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Laboratory Analytical Report 

cc: Lance Hauer - GE 
Larry Bush - UNG 
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Table".! 
;Historical1Water!Jll.nalyticaliResults'from.iMill;Well 1 

'United ,Nuclear Corn. •Mininn .and ,Millina 
Date Uranium Ima/LI Ra-226 + Ra-228 1nCi/LI 

Seotember 20101 0.003 2.6 

Februarv 20062 0.0081 2.4 

June 20023 0.07 3.4 

2nd Qtr 19994 0.033 <0.2 

1st Qtr 19994 0.048 <0.2 

4th Qtr 19984 0.001 <0.2 

3'' Qtr 19984 0.065 <0.2 

Julv 19935 0.002 3 

Notes: 
1 Laboratory analytical report, United Nuclear Corporation (Energy Labs, Inc., 2010). 
2 Table 1 from the In-Situ Alkalinity Stabilization Pilot Study Report (2006). 
3 Laboratory Analysis Report, UNC Mining and Milling (Energy Labs, 2002). Uranium 
4 UNC Domestic Waterwell Analysis Summary. Footnote to the table states: 

"On 1111/96 NMED determined that this water system is no tonger classified under 
'Non-Transient.' 'Non-Community' or defined as a Public Water System and 
therefore sampling is not required." 

5 Water Analysis Report, UNC Mining and Milling (Energy Labs, 1993). 
6 All results represent the dissolved fraction. 
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Table 2 
Summary of Mill Well 1 Water Analvtical Results 

I I 
NMAC 20.6.2 

Analyte Result Units Precision RL Standard 
MAJOR IONS 

Bicarbonate as HCO3 246 mg/L 1 n/a 
Calcium 13 mg/L 2 n/a 
Magnesium 3 mg/L 1 n/a 
Nitrogen, Ammonia as N 0.49 mg/L 0.05 n/a 
Nitrogen, Nitrate+Nitrite as N ND mg/L 0.1 n/a 
Potassium 3 mg/L 1 n/a 
Sodium 806 mg/L 1 n/a 
Sulfate 1270 mq/L 8 600 

PHYSICAL PROPERTIES 
pH 8.8 s.u. 6-9 
TDS ® 180 C 2240 mq/L 1000 

METALS 
Aluminum ND mg/L 0.1 5 
Arsenic ND mg/L 0.001 0.1 

Beryllium ND mg/L 0.01 n/a 
Cadmium ND mg/L 0.005 0.01 
Cobalt ND mg/L 0.01 0.05 
Lead ND mg/L 0.05 0.05 
Manganese 0.07 mg/L 0.01 0.2 
Molybdenum ND mg/L 0.1 1 
Nickel ND mg/L 0.05 0.2 
Selenium ND mg/L 0.001 0.05 
Uranium 0.003 mg/L o·.0003 0.03 
Vanadium ND mq/L 0.1 n/a 

RADIONUCLIDES 
Gross Alpha (- Rn & U) 1.7 pCi/L (±) 0.5 n/a 
Lead 210 2.7 pCi/L (±) 1.2 n/a 
Radium 226 0.92 pCi/L (±) 0.25 

30 
Radium 228 1.7 pCi/L (±) 0.58 
Thorium 230 0.06 pCi/L (:+:) 0.07 n/a 
Notes: 
Sample collected September 22, 2010. 
RL = reporting limit. 
n/a = not applicable 



•. ~ 11"able:3 > 

···•··•S~ll)ma,;yofiHumanfHe3l_thiRiskiEstimates 
.. •. . •GroundwaterUse1for:Dust•Sunnression-•Site\Worker . . . 

Groundwater 
Pathway-Specific Cancer Risk and Noncancer Hazard 

Concentration Estimates 1 

In ,estion of Groundwater 

Cancer-based Non cancer~ 

Constituent EPC2 PRG3 ILCR 3 based PRG 3 HQ' 

Uranium 0.07 NA NA 3.1E-01 0.23 

Cumulative ILCR/HQ4
: 0E+00 0.2 

I 
Notes: 
1 Based on the Soil Screening Guidance for Chemicals, and the Online PRG Calculator for chemicals (USEPA, 
2010). Risk and hazard estimates are for site worker exposure to groundwater used for dust suppression at the 
Site. 
2 The exposure point concentration (EPC) is the most recent groundwater monitoring concentration as of 

September 2010. 
3 Calculated using tap water equations within USEPA's online PRG calculator for chemicals (USEPA, 2010) 
adjusting for site-specific exposure parameters for the site worker. Primary exposure pathway for the site 
worker is inhalation of water vapor, yet no model exists to evaluate this pathway for metals. Therefore it was 
assumed that the exposure would be through ingestion of groundwater for the purposes of these risk estimates. 

4 The ILCR and HQ are calculated as a ratio of the EPC divided by the cancer-based or the noncancer-based 
PRGs, respectively. 

HQ - Hazard quotient. 
ILCR - Incremental lifetime cancer risk. 
NA - Not applicable 
PRG - Preliminary remediation goal 
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www.energylab.com 
A111lytfcalbcsllsnuSit1CB 1952 j 

Helena, MT.877--472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
.Gillette,WY866-686-7175 • Rapid City, SD 888-672-1225 • College Station, lX 888-690-2218 

ANALYTICAL SUMMARY REPORT 

October 11, 2010 

United Nuclear Corporation 

21 Miles NE Of Gallup 

Gallup, NM 87305 

Workorder No.: C10090864 

Project Name: Not Indicated 

Quote ID: C129 - Quarterly Long List 

Energy Laboratories, Inc. received the following 1 sample for United Nuclear Corporation on 9/22/2010 for analysis. 

Sample ID Client Sample ID 

C10090864-001 Domestic Water Well 

Collect Date Receive Date Matrix Test 

09/20/10 13:58 09/22/10 Aqueous Metals by ICP/ICPMS, Dissolved 
Metals by ICP/ICPMS, Total 
Alkalinity 
QA Calculations 
Arsenic Speciation 
Selenium-IV, Total 
CVAA Selenium Prep 
E300.0 Anions 
Nitrogen, Ammonia 
Nitrogen, Nitrate + Nitrite 
pH 
Metals Preparation by EPA 200.2 
Gross Alpha minus Rn222 and 
Uranium 
Lead 21 o, Total 
Radium 226, Total 
Radium 228, Total 
Thorium, Isotopic 
Solids, Total Dissolved 
E624 Purgeable Organics 

This report was prepared by Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601. Any exceptions 
or problems with the analyses are noted in the Laboratory Analytical Report, the QA/QC Summary Report, or the 
Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call. 

Report Approved By: 
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www.energylab.com 
ARafyticll Exulfsncs SIDCtJ 1952 

CLIENT: United Nuclear Corporation 

Project: Not Indicated 

Sample Delivery Group: C10090864 

BRANCH LABORATORY SUBCONTRACT ANALYSIS 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Gasper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, lX 888-690-2218 

Report Date: 10/11/10 

CASE NARRATIVE 

Tests associated with analyst identified as ELI-H were subcontracted to Energy Laboratories, 3161 E.Lyndale Ave., Helena, 
MT, EPA Number MT00945. 

Tests associated with analyst identified as ELI-CS were subcontracted to Energy Laboratories, 415 Graham Rd., College 
Station, TX, EPA NumberTX01520. 
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www.energylab.com 
Analytical ExJ:81/aJIC6 SiJJc8 1952 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, 'IN 888-235-0515 
Gillette, YIY 866-686-7175 • Rapid Cily, SD 888-672-1225 • College Station, 1X 888-690-2218 

LABORATORY ANALYTICAL REPORT 

Client: 
Project: 
Lab ID: 

United Nuclear Corporation 
Not Indicated 
C10090864-001 

Client Sample ID: Domestic Water Well 

Analyses Result 

MAJOR IONS 
Bicarbonate as HCO3 246 

Calcium 13 

Chloride 151 

Magnesium 3 

Nitrogen, Ammonia as N 0.49 

Nitrogen, Nitrate+Nitrite as N ND 

Potassium 3 

Sodium 806 

Sulfate 1270 

PHYSICAL PROPERTIES 
pH 8.80 

Solids, Total Dissolved TDS @ 180 C 2240 

METALS· TOTAL 
Aluminum ND 

Beryllium ND 

Cadmium ND 

Cobalt ND 

Lead ND 

Manganese 0.07 

Molybdenum ND 

Nickel ND 

Uranium 0.0030 

Vanadium ND 

METALS· SPECIATED 
Arsenic-I I I ND 

Selenium-JV ND 

RADIONUCLIDES • TOTAL 
Gross Alpha minus Rn & U 1.7 

Gross Alpha minus Rn & U Precision (±) 0.5 

Gross Alpha minus Rn & U MDC 0.5 

Lead 210 2.7 

Lead 21 0 precision (±) 1.2 

Lead 210 MDC 1.9 

Radium 226 0.92 

Radium 226 precision (±) 0.25 

Radium 226 MDC 0.21 

Radium 228 1.7 

Radium 228 precision (±) 0.58 

Radium 228 MDC 0.84 

Report RL - Analyte reporting limit. 
Definitions: QCL - Quality contror limit. 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

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 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 
pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

MDC - Minimum detectable concentration 

U - Not detected at minimum detectable concentration 

Report Date: 10/11/10 
Collection Date: 09/20/10 13:58 

DateReceived: 09/22/10 
Matrix: Aqueous 

MCL/ 
Qualifiers RL QCL Method Analysis Date / By 

5 A2320 B 09/22/10 17:21 / ja 

E200.7 09/23/10 15:06 / cp 

D 2 E300.0 09/22/10 19:49 /ljl 

E200.7 09/23/10 15:06 / cp 

0.05 A4500-NH3 G 09/22/10 21 :11 / ljl 

0.1 E353.2 09/22/10 15:19 / ljl 

E200.7 09/23/1 o 15:06 / cp 

E200.7 09/23/10 15:06 / cp 

D 8 E300.0 09/22/10 19:49 / ljl 

0.01 A4500-H B 09/22/10 15:12 /Ir 

10 A2540 C 09/23/10 10:55 I Ir 

0.1 E200.7 09/28/10 23:07 / cp 

0.01 E200.8 09/28/10 02:45 / sml 

0.005 E200.8 09/24/10 18:39 / sml 

0.01 E200.8 09/24/10 18:39 / sml 

0.05 E200.8 09/24/10 18:39 / sml 

0.01 E200.8 09/24/1 o 18:39 I sml 

0.1 E200.8 09/24/10 18:39 / sml 

0.05 E200.8 09/28/1 0 02:45 / sml 

0.0003 E200.8 09/24/10 18:39 / sml 

0.1 E200.8 09/24/10 18:39 / sml 

0.001 E1632AM 09/24/10 15:36 / eli-h 

0.001 A3114 B 09/28/1 0 09:56 / rdw 

E900.1 09/27/10 15:46 / ep 

E900.1 09/27 /10 15:46 / ep 

E900.1 09/27/10 15:46 / ep 

E909.0M 10/05/1 0 12:13 / eli-cs 

E909.0M 10/05/10 12:13 / eli-cs 

E909.0M 1 0/05/1 o 12:13 / eli-cs 

E903.0 10/04/10 12:38 / dmf 

E903.0 10/04/10 12:38 / dmf 

E903.0 10/04/10 12:38 / dmf 

RA-05 09/28/10 09:18 / plj 

RA-05 09/28/10 09:18 / plj 

RA-05 09/28/10 09:18 / plj 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit 

D - RL increased due to sample matrix. 
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www.energylab.com 
Analytical Exr:el/snca Since 1S52 

Helena, Mf 877-472-0711 • Billings, Mf 800-735-4489 • Casper, WY 888-235-0515 
Gillette, V/Y 866·686-7175 • Rapid City, SD 888-672-1225 • College Station, 1]( 888-690-2218 

LABORATORY ANALYTICAL REPORT 

Client: 
Project: 
Lab ID: 

United Nuclear Corporation 
Not Indicated 
C10090864-001 

Client Sample ID: Domestic Water Well 

Analyses 

RADIONUCLIDES -TOTAL 
Thorium 230 
Thorium 230 precision (±) 
Thorium 230 MDC 

DATA QUALITY 
A/C Balance (± 5) 
Anions 
Cations 
Solids, Total Dissolved Calculated 
TDS Balance (0.80 • 1.20) 

VOLATILE ORGANIC COMPOUNDS 
Bromodichloromethane 
Bromoform 
Chlorodibromomethane 
Chloroform 
Trihalomethanes, Total 

Surr: 1,2-Dichlorobenzene-d4 
Surr: Dibromofluoromethane 
Surr: p-Bromofluorobenzene 
Surr: Toluene-dS 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 

Result 

0.06 

0.07 

0.1 

1.49 

35.0 

36.1 

2390 

0.940 

ND 
ND 
ND 
ND 
ND 

98.0 

98.0 

98.0 
96.0 

Units 

pCi/L 

pCi/L 

pCi/L 

% 
meq/L 
meq/L 
mg/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

%REC 
%REC 
%REC 
%REC 

MDC - Minimum detectable concentration 

Report Date: 10/11/10 
Collection Date: 09/20/10 13:58 

DateReceived: 09/22/1 o 
Matrix: Aqueous 

MCL/ 
Qualifiers RL QCL Method Analysis Date / By 

u E907.0 09/27/10 13:31 / dmf 

E907.0 09/27/10 13:31 / dmf 

E907.0 09/27/10 13:31 / dmf 

Calculation 09/30/10 12:39 / kbh 

Calculation 09/30/10 12:39 / kbh 

Calculation 09/30/10 12:39 / kbh 

Calculation 09/30/10 12:39 / kbh 

Calculation 09/30/10 12:39 / kbh 

1.0 E624 09/29/10 06:12 / jlr 

1.0 E624 09/29/10 06:12 / jlr 

1.0 E624 09/29/10 06:12 / jlr 

1.0 E624 09/29/10 06:12 / jlr 

1.0 E624 09/29/10 06:12 / jlr 

80-120 E624 09/29/10 06:12 / jlr 

80-120 E624 09/29/10 06:12 / jlr 

80-120 E624 09/29/10 06:12 / jlr 

80-120 E624 09/29/10 06:12 / jlr 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit 
U - Not detected at minimum detectable concentration 
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www.energylab.com 
Allllytil:alfxull8n&OSl#ts 1952 

Helena,MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, VIY866-686-7175 • Rapid City, SD 88B-672-1225 • College Station, 1X 888-690-221B 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte 

Method: A2320 8 

Sample ID: MBLK 

Alkalinity, Total as CaC03 

Bicarbonate as HC03 

Sample ID: LCS1 

Alkalinity, Total as CaC03 

Sample ID: C10090851-003ADUP 

Al~alinity, Total as CaC03 

Sample ID: C10090859-001AMS 

Alkalinity, Total as CaC03 

Qualifiers: 
RL - Analyte reporting limit. 

Count Result Units 

2 Method Blank 

ND mg/L 

mg/L 

Laboratory Control Sample 

210 mg/L 

Sample Duplicate 

69.0 mg/L 

Sample Matrix Spike 

1680 mg/L 

MDC - Minimum detectable concentration 

Report Date: 10/11 /1 0 

Work Order: C10090864 

RL %REC Low Limit High Limit 

Run: MANTECH_100922B 

Run: MANTE CH_ 100922B 

5.0 105 90 110 

Run: MANTECH_100922B 

5.0 

Run: MANTECH_100922B 

5.0 106 80 120 

ND - Not detected at the reporting limit. 

RPD RPDLimit Qual 

0.7 

Batch: R137570 

09/22/10 16:56 

09/22/1017:12 

09/22/10 17:44 

10 

09/22/10 19:38 
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www.energylab.com 
Analyticaf Excalhmca Since 1952 

Helena, MT 877-472-0711 • Billings, MT 80D-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, Tl: 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count 

Method: A2540 C 

Result 

Sample ID: MBLK1_100923 

Solids, Total Dissolved TDS@ 180 C 

Method Blank 

ND 

Units 

mg/L 

Sample ID: LCS1_100923 Laboratory Control Sample 

Solids, Total Dissolved TDS@ 180 C 995 mg/L 

Sample ID: C10090804-002AMS Sample Matrix Spike 

Solids, Total Dissolved TDS@ 180 C 4080 mg/L 

Sample ID: C10090804-002AMSO Sample Matrix Spike Duplicate 

Solids, Total Dissolved TDS@ 180 C 4030 mg/L 

Qualifiers: 
RL - Analyte reporting limit. 

MDC - Minimum detectable concentration 

Report Date: 10/11/10 

Work Order: C10090864 

RL %REC Low Limit High Limit 

Run: BAL-1_100923A 

10 

Run: BAL-1_100923A 

10 99 90 110 

Run: BAL-1 100923A -
10 103 90 110 

Run: BAL-1 100923A -
10 102 90 110 

ND - Not detected at the reporting limit. 

RPD RPDLimit Qual 

Batch: 100923_1_SLDS-TDS-W 

09/23/10 1 0:48 

09/23/10 10:48 

09123110 10:51 

09/23110 10:51 

1.4 10 
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www.enargylab.et1m 
Alll/ylf&II Exc,H,ne, Sines 1952 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette;WY.866-686-7175 • Rapid Cily, SD 888-672-1225 • College Station, TX 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Report Date: 10/11 /10 

Work Order: C10090864 

Analyte Count Result Units RL %REC Low Limit High Limit 

Method: A3114 B 

Sample ID: MB-27612 

Selenium 

Sample ID: LCS-27612 

Selenium 

Sample ID: C10090864-001BMS 

Selenium 

Sample ID: C10090864-001 BMSD 

Selenium 

Qualifiers: 
RL - Analyte reporting limit 
MDC - Minimum detectable concentration 

Method Blank Run: CVAA-C202_100928D 

ND mg/L 0.0003 

Laboratory Control Sample Run: CVAA-C202_100928D 

0.0547 mg/L 0.0010 109 90 110 

Sample Matrix Spike Run: CVAA-C202_100928D 

0.0558 mg/L 0.0010 112 85 115 

Sample Matrix Spike Duplicate Run: CVAA-C202_100928D 

0.0562 mg/L 0.0010 112 85 115 

ND - Not detected at the reporting limit 

RPD RPDLimit Qua! 

0.7 

Batch: 27612 

09/28/10 14:57 

09/28/10 14:59 

09/28/10 15:03 

09/28/1015:06 

15 
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www.energylab.com 
Analytfnl Exclllanca Slacs 1952 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY866-686-7175 • Rapid City, SD 888-672-1225 • College Station, Tll 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count 

Method: A4500-H B 

Result Units 

Report Date: 10/11 /1 0 

Work Order: C10090864 

RL %REC Low Limit High Limit RPD RPDLimit Qual 

Sample ID: ICV1_100922_2 

pH 

Initial Calibration Verification Standard 

Analytical Run: ORION555A-2_100922B 

09/22/10 14:22 

102 

Method: A4500-H B 

Sample ID: C10090851-005ADUP 

pH 

Qualifiers: 
RL - Analyte reporting limit. 
MDC - Minimum detectable concentration 

6.85 s.u. 0.010 100 

Sample Duplicate 

7.64 s.u. 0.010 

98 

Batch: 100922_2_PH-W _555A-2 

Run: ORION555A-2_100922B 

0.4 

09/22/10 14:57 

10 

ND - Not detected at the reporting l!mit. 
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www.energylab.com 
Nlalytlcal Exulltnce SiJJca 1942 

Helena, Mf 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 88B-235-0515 
Gillette,WY 866'686-7175 • Rapid City, SD 8B8-672-1225 • College Station, T.< 88B-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: 10/11/10 

Project: Not Indicated Work Order: C10090864 

Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: A4500-NH3 G Batch: R137582 

Sample ID: MBLK-1 Method Blank Run: TECHNICON_1009228 09/22110 21 :03 

Nitrogen, Ammonia as N ND mg/L 0.02 

Sample ID: LCS-2 Laboratory Control Sample Run: TECHNICON_1009228 09/22110 21 :05 

Nitrogen, Ammonia as N 19.2 mg/L 0.50 96 80 120 

Sample ID: C10090831-002EMS Sample Matrix Spike Run: TECHNICON_1009228 09/22110 21 :17 

Nitrogen, Ammonia as N 2.22 mg/L 0.050 105 80 120 

Sample ID: C10090831·002EMSD Sample Matrix Spike Duplicate Run: TECHNICON_ 1009228 09/2211 0 21 :19 

Nitrogen, Ammonia as N 2.18 mg/L 0.050 103 80 120 1.8 20 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 

MDC - Minimum detectable concentration 
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www.energylab.com 
Allalyt/cal Exullan&e Since 11152 

Helena, MT 877-472-0711 • Billings, MT 80D-735-4489 • Casper, WY 888-235-0515 
Gilletll!, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, 1X 888-69D-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count Result Units 

Method: E1632AM 

Sample ID: AS100924-LFB 

Arsenic-Ill 

Sample ID: C10090B64-001E 

Arsenic-Ill 

Sample ID: C10090B64-001E 

Arsenic-Ill 

Sample ID: ICB_13r 

Arsenic-Ill 

Qualifiers: 
RL - Analyte reporting limit. 
MDC - Minimum detectable concentration 

Laboratory Control Sample 
45.4 ug/L 

Sample Matrix Spike 

52.0 ug/L 

Sample Matrix Spike Duplicate 
45.5 ug/L 

Method Blank 
ND ug/L 

RL 

5.0 

5.0 

5.0 

0.3 

Report Date: 10/11 /1 O 

Work Order: Cl 0090864 

0/oREC Low Limit High Limit RPD RPDLimit Qua! 

Batch: H_R65633 

Run: SUB-H65633 09/24110 15:29 

91 90 110 

Run: SUB-H65633 09124110 15:42 

104 55 146 

Run: SUB-H65633 09124110 15:4B 

91 55 146 13 20 

Run: SUB-H65633 09124110 14:55 

ND - Not detected at the reporting limit. 
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www.energylab.com 
Analytic.al Exullanca 'Sim:o 1852 

Helena, MT 877--472-0711 • Billings, f,lf 800-735-4489 • Casper, WY 888-235-0515 
Gillette,.WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, 1X 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: 10/11 /1 O 

Project: Not Indicated Work Order: C10090864 

Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual 

Method: E200.7 Balch: R137628 

Sample ID: MB-100923A 4 Method Blank Run: ICP2·C_100923A 09/23/1011 :00 

Calcium ND mg/L 0.2 

Magnesium ND mg/L 0.05 

Potassium ND mg/L 0.02 

Sodium ND mg/L 0.3 

Sample ID: LFB-100923A 4 Laboratory Fortified Blank Run: ICP2-C_100923A 09/23/10 11 :04 

Calcium 49.3 mg/L 0.50 99 85 115 

Magnesium 49.5 mg/L 0.50 99 85 115 

Potassium 44.3 mg/L 0.50 89 85 115 

Sodium 49.0 mg/L 0.50 98 85 115 

Sample ID: C10090529-001BMS2 4 Sample Matrix Spike Run: ICP2-C_ 100923A 09/23/10 15:50 

Calcium 131 mg/L 1.0 96 70 130 

Magnesium 104 mg/L 1.0 94 70 130 

Potassium 97.9 mg/L 1.0 92 70 130 

Sodium 311 mg/L 1.0 98 70 130 

Sample ID: C10090529-001BMSD 4 Sample Matrix Spike Duplicate Run: ICP2·C_ 100923A 09/23/10 15:54 

Calcium 130 mg/L 1.0 95 70 130 1.1 20 

Magnesium 106 mg/L 1.0 96 70 130 1.9 20 

Potassium 97.1 mg/L 1.0 91 70 130 0.8 20 

Sodium 315 mg/L 1.0 1 01 70 130 1.2 20 

Method: E200.7 Batch: 27551 

Sample ID: MB-27551 Method Blank Run: ICP2-C_100928A 09/28/10 22:51 

Aluminum ND mg/L 0.01 

Sample ID: LCS3-27551 Laboratory Control Sample Run: ICP2-C_ 100928A 09/28/10 22:55 

Aluminum 2.60 mg/L 0.10 104 85 115 

Sample ID: C10090864-001CMS3 Sample Matrix Spike Run: ICP2-C_100928A 09/28/10 23:11 

Aluminum 2.78 mg/L 0.10 107 70 130 

Sample ID: C10090864-001CMSD Sample Matrix Spike Duplicate Run: ICP2-C_100928A 09/28/10 23:16 

Aluminum 2.60 mg/L 0.10 100 70 130 6.9 20 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 

MDC - Minimum detectable concentration 
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li~li•l;~a,tE:] www.energylab.com Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Analytiul Exwlence Since 1952 Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, TX 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: 1 0/11 /1 0 

Project: Not Indicated Work Order: C10090864 

Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qua! 

Method: E200.8 Batch: 27551 

Sample ID: MB-27551 7 Method Blank Run: ICPMS4-C_100924A 09/24/10 17:33 

Cadmium 4E-05 mg/L 4E-05 

Cobalt ND mg/L 4E-05 

Lead 5E-05 mg/L 5E-05 

Manganese 0.0001 mg/L 2E-05 

Molybdenum 0.0010 mg/L 0.00010 

Uranium ND mg/L 4E-05 

Vanadium 0.004 mg/L 4E-05 

Sample ID: LCS3-27551 7 Laboratory Control Sample Run: ICPMS4-C_100924A 09/24/10 18:07 

Cadmium 0.268 mg/L 0.010 107 85 115 

Cobalt 0.499 mg/L 0.010 100 85 115 

Lead 0.521 mg/L 0.050 104 85 115 

Manganese 2.39 mg/L 0.010 96 85 115 

Molybdenum 0.519 mg/L 0.10 104 85 115 

Uranium 0.557 mg/L 0.00030 111 85 115 

Vanadium 0.477 mg/L 0.10 95 85 115 

Sample ID: C10090864-001CMS3 7 Sample Matrix Spike Run: ICPMS4-C_100924A 09/24/10 18:46 

Cadmium 0.242 mg/L 0.010 97 70 130 

Cobalt 0.514 mg/L 0.010 103 70 130 

Lead 0.542 mg/L 0.050 108 70 130 

Manganese 2.56 mg/L 0.010 100 70 130 

Molybdenum 0.549 mg/L 0.10 109 70 130 

Uranium 0.609 mg/L 0.00030 121 70 130 

Vanadium 0.527 mg/L 0.10 102 70 130 

Sample ID: C10090864-001CMSD 7 Sample Matrix Spike Duplicate Run: ICPMS4-C_100924A 09/24/1 0 18:53 

Cadmium 0.240 mg/L 0.010 96 70 130 0.8 20 

Cobalt 0.518 mg/L 0.010 104 70 130 0.9 20 

Lead 0.545 mg/L 0.050 109 70 130 0.4 20 

Manganese 2.59 mg/L 0.010 101 70 130 1.1 20 

Molybdenum 0.546 mg/L 0.10 109 70 130 0.4 20 

Uranium 0.612 mg/L 0.00030 122 70 130 0.4 20 

Vanadium 0.523 mg/L 0.10 1 01 70 130 0.9 20 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 

MDC - Minimum detectable concentration 
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www..energylab.com J-> 
Analytleat Exufllmcs SilJCB 1952 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, l)( 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count 

Method: E200.8 

Result Units 

Sample ID: MB-27551 

Beryllium 

2 Method Blank 

ND mg/L 

Nickel 9E-05 mg/L 

Sample ID: LCS3w27551 2 Laboratory Control Sample 

Beryllium 0.263 mg/L 

Nickel 0.554 mg/L 

Sample ID: C10090864-001CMS3 2 Sample Matrix Spike 

Beryllium 0.227 mg/L 

Nickel 

Sample ID: C10090864-001CMSD 

Beryllium 
Nickel 

Qualifiers: 
RL - Analyte reporting limit. 

0.528 mg/L 

2 Sample Matrix Spike Duplicate 
0.233 mg/L 

0.528 mg/L 

MDC -·Minimum detectable concentration 

Report Date: 10/11 /1 0 

Work Order: C10090864 

RL %REC Low Limit High Limit 

3E-05 

4E-05 

0.010 

0.050 

0.010 

0.050 

0.010 

0.050 

105 

111 

91 

105 

93 

105 

Run: ICPMS4-C_100927A 

Run: ICPMS4-C_100927A 

85 115 

85 115 

Run: ICPMS4·C_100927A 

70 130 

70 130 

Run: ICPMS4-C_100927A 

70 130 

70 130 

ND - Not detected at the reporting limit. 

RPD RPDLimit Qual 

2.8 

0 

Batch: 27551 

09128110 02:18 

09/28110 02:24 

09128110 02:52 

09128110 03:26 

20 

20 
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www.energylab.com 
AnalytiulfxWlm/ceSlncs 1952 ) _ 

Helena, MT 877-472-0711 , Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SO 888-672-1225 • College Station, lX 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count Result Units 

Method: E300.0 

Sample ID: LCS 

Chloride 
Sulfate 

Sample ID: MBLK 

Chloride 
Sulfate 

Sample ID: C10090812-001AMS 

Chloride 

Sulfate 

Sample ID: C10090812-001AMSD 

Chloride 
Sulfate 

Qualifiers: 
RL - Analyte reporting limit. 

2 

2 

2 

2 

ND - Not detected at the reporting limit. 

Laboratory Control Sample 
9.40 mg/L 

37.4 mg/L 

Method Blank 

ND mg/L 

ND mg/L 

Sample Matrix Spike 
989 mg/L 

445 mg/L 

Sample Matrix Spike Duplicate 

986 mg/L 

445 mg/L 

RL 

1.0 

1.0 

0.06 

0.2 

2.0 

8.0 

2.0 

8.0 

Report Date: 10/11 /1 o 
Work Order: C10090864 

%REC Low Limit High Limit RPD RPDLimit Qual 

Run: IC2·C_100922A 

94 90 110 

93 90 110 

Run: IC2-C_100922A 

Run: IC2-C_100922A 

80 120 

97 80 120 

Run: IC2-C_ 100922A 

80 120 

97 80 120 

0.3 

0 

Batch: R137577 

09/22/10 11 :53 

09/22/10 12:07 

09/22/10 12:51 

A 

09122/10 13:05 

20 A 

20 

A - The analyte level was greater than four times the spike level. In 
accordance with the method% recovery is not calculated. 
MDC - Minimum detectable concentration 
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AlfalyticalfxafftJIICIISfnC6 1952 _ 

Helena, MT.877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette,WY.866-686-7175 • Rapid City, SD 888-672-1225 • College Station, 1X 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count Result Units 

Method: E353.2 

Sample ID: MBLK-1 

Nitrogen, Nitrate+Nitrite as N 

Sample ID: LCS-2 

Nitrogen, Nitrate+Nitrite as N 

Sample ID: C10090689·007DMS 

Nitrogen, Nitrate+Nitrite as N 

Sample ID: C10090689-007DMSD 

Nitrogen, Nitrate+Nitrite as N 

Qualifiers: 
RL - Analyte reporting limit. 
MDC - Minimum detectable concentration 

Method Blank 
ND mg/L 

Laboratory Control Sample 
2.43 mg/L 

Sample Matrix Spike 
2.66 mg/L 

Sample Matrix Spike Duplicate 
2.68 mg/L 

Report Date: 10/11/10 

Work Order: C10090864 

RL %REC Low Limit High Limit RPD RPDLimit Qual 

Batch: R137559 

Run: TECHNICON_100922A 09/22/10 12:19 

0.04 

Run: TECHNICON_100922A 09/22/10 12:22 

0.10 97 90 110 

Run: TECHNICON_100922A 09/22/10 12:37 

0.10 99 90 110 

Run: TECHNICON_100922A 09/22/10 12:39 

0.10 101 90 110 0.7 10 

ND - Not detected at the reporting limit. 
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lil~1l~~~- ,www.energylab.com Helene, MT 877-472-D711 • Billings, MT BDD-735-4489 • Casper, WY 888-235-D515 
Anafyw:II ExcllflnceSlncs 1852 Gillette; WY 866-686-7175 • Rapid Crly, SD 888-672-1225 • College Sta lion, TX 888-69D-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: 10/11 /1 o 

Project: Not Indicated Work Order: C10090864 

Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qua! 

Method: E624 Batch: R137927 

Sample ID: 092810_LCS_ 4 9 Laboratory Control Sample Run: SATURNCA_100928C 09/28/10 13:43 

Bromodichloromethane 9.20 ug/L 1.0 92 70 130 

Bromoform 10.3 ug/L 1.0 103 70 130 

Chlorodibromomethane 10.6 ug/L 1.0 106 70 130 

Chloroform 9.44 ug/L 1.0 94 70 130 

Trihalomethanes, Total 39.6 ug/L 1.0 99 70 130 

Surr: 1,2-Dichlorobenzene-d4 1.0 101 80 120 

Surr: Dibromofluoromethane 1.0 100 80 120 

Surr: p-Bromofluorobenzene 1.0 98 80 120 

Surr: Toluene-d8 1.0 93 80 120 

Sample ID: 092810_MBLK_6 9 Method Blank Run: SATURNCA_100928C 09/28/10 14:56 

Bromodichloromethane ND ug/L 1.0 

Bromoform ND ug/L 1.0 

Chlorodibromomethane ND ug/L 1.0 

Chloroform ND ug/L 1.0 

Trihalomethanes, Total ND ug/L 1.0 

Surr: 1 ,2-Dichlorobenzene-d4 1.0 97 80 120 

Surr: Dibromofluoromethane 1.0 97 80 120 

Surr: p-Bromofluorobenzene 1.0 92 80 120 

Surr: Toluene-dB 1.0 90 80 120 

Sample ID: C10090864-001HMS 9 Sample Matrix Spike Run: SATURNCA_100928C 09/29/1 0 08:04 

Bromodichloromethane 106 ug/L 10 106 70 130 

Bromoform 86.8 ug/L 10 87 70 130 

Chlorodibromomethane 114 ug/L 10 114 70 130 

Chloroform 103 ug/L 10 103 70 130 

Trihalomethanes, Total 410 ug/L 10 102 70 130 

Surr: 1,2-Dichlorobenzene-d4 1.0 99 80 120 

Surr: Dibromofluoromethane 1.0 96 80 120 

Surr: p-Bromofluorobenzene 1.0 100 80 120 

Surr: Toluene-dB 1.0 98 80 120 

Sample ID: C10090864-001 HMSD 9 Sample Matrix Spike Duplicate Run: SATURNCA_100928C 09/29/10 08:40 

Bromodichloromethane 103 ug/L 10 103 70 130 3.1 20 

Bromoform 104 ug/L 10 104 70 130 18 20 

Chlorodibromomethane 109 ug/L 10 109 70 130 4.3 20 

Chloroform 102 ug/L 10 102 70 130 1.2 20 

Trihalomethanes, Total 418 ug/L 10 104 70 130 1.9 20 

Surr: 1,2-Dichlorobenzene-d4 1.0 99 80 120 

Surr: Dibromofluoromethane 1.0 97 80 120 

Surr: p-Bromofluorobenzene 1.0 103 80 120 

Surr: Toluene-dB 1.0 98 80 120 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 

MDC - Minimum detectable concentration 
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www.energylab.com 
Analyt/tll Excllllnco Sllm, 11152 

Helena, MT 877-472-D711 • Billings, MT SDD-735-4489 • Casper, WY 888-235-0515 
Gillette,WY,866-686-7175 • Rapid City, SD 888-672-1225 • College Station, 1X 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count 

Method: E900.1 

Result 

Sample ID: MB-GA-0360 

Gross Alpha minus Rn & U 

3 Method Blank 

0.1 

Gross Alpha minus Rn & U Precision (±) 0.3 

Gross Alpha minus Rn & U MDC 0.5 

Units 

pCi/L 

pCi/L 

pCi/L 

Sample ID: LCS-GA-0360 

Gross Alpha minus Rn & U 

Laboratory Control Sample 

8.43 pCi/L 

Report Date: 10/11/10 

Work Order: C10090864 

RL %REC Low Limit High Limit 

Run: G5000W_100924A 

Run:G5000W_100924A 

32 70 130 

RPO RPDLimit Qual 

Batch: GA-0360 

09/27/10 14:12 

u 

09/27/1014:12 

s 
- LCS response is outside of the acceptance range for this analysis. Since the MB, MS, and MSD are acceptable the batch is approved. 

Sample ID: C10090851-007FMS Sample Matrix Spike 

Gross Alpha minus Rn & U 28.4 pCi/L 

Sample ID: C10090851-007FMSD Sample Matrix Spike Duplicate 

Gross Alpha minus Rn & U 28.2 pCi/L 

Qualifiers: 
RL - Analyte reporting limit. 

MDC - Minimum detectable concentration 

U - Not detected at minimum detectable concentration 

Run: G5000W_100924A 

103 70 130 

Run: G5000W_100924A 

103 70 130 

ND - Not detected at the reporting limit. 

S - Spike recovery outside of advisory limits. 

0.7 

09/27/10 15:46 

09/27/10 15:46 

23.6 
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Analytle1I Exulls,u;eSinr:11 1952 

Helena, MT 877-472-D711 • Billings, MT SDD-735-4489 • Casper, WY 888-235-D515 
Gillette, YIY 866°686-7175 • Rapid City, SO 888-672-1225 • College Station, TX 888-69D-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count Result Units 

Method: E903.0 

Sample ID: C10090619-011DMS 

Radium 226 

Sample ID: C10090619-011DMSD 

Radium 226 

Sample ID: MB-RA226-4829 

Radium 226 
Radium 226 precision (±) 

Radium 226 MDC 

Sample ID: LCS-RA226-4829 

Radium 226 

3 

Sample Matrix Spike 
21 pCi/L 

Sample Matrix Spike Duplicate 
20 pCi/L 

Method Blank 

-0.1 pCi/L 

0.09 pCi/L 

0.2 pCi/L 

Laboratory Control Sample 
11 pCi/L 

Report Date: 10/11 /1 o 
Work Order: C10090864 

RL %REC Low Limit High Limit RPO RPOLimit Qual 

Run: BERTHOLD 770-2_100924A 

124 70 130 

Run: BERTHOLD 770-2_100924A 

118 70 130 3.8 

Run: BERTHOLD 770-2_ 100924A 

Run: BERTHOLD 770-2_100924A 

141 70 130 

Balch: RA226-4829 

10/04/10 12:38 

10/04/10 12:38 

24.5 

10/04/10 14:10 

u 

10/04/10 14:10 

s 
- LCS response is outside of the acceptance range for this analysis. Since the MB, MS, and MSD are acceptable the batch is approved. 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 
MDC - Minimum detectable concentration S - Spike recovery outside of ,advisory limits. 
U - Not detected at minimum detectable concentration 
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Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Slalion, lX 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte Count 

Method: E907.0 

Result Units 

Sample ID: LCS-RA-TH-IS0-1250 

Thorium 230 

Laboratory Control Sample 

Sample ID: C10090852-001DMS 

Thorium 230 

Sample ID: C10090852-001DMSD 

Thorium 230 

5.8 pCi/L 

Sample Matrix Spike 

13 pCi/L 

Sample Matrix Spike Duplicate 

12 pCi/L 

Report Date: 10/11 /1 0 

Work Order: C10090864 

RL %REC Low Limit High Limit 

Run: EGG-ORTEC_100923A 

110 70 130 

Run: EGG-ORTEC_100923A 

104 70 130 

Run: EGG-ORTEC_100923A 

91 70 130 

RPD RPDLimit Qual 

Batch: RA-TH-ISO-1250 

09/27/10 13:31 

13 

09/27/10 13:31 

09/27/10 13:31 

40.6 

Sample ID: MB-RA-TH-ISO-1250 3 Method Blank Run: EGG-ORTEC_100923A 09/27/10 13:31 

u Thorium 230 0.008 pCi/L 

Thorium 230 precision (±) 0.06 pCi/L 

Thorium 230 MDC 0.1 pCi/L 

Qualifiers: 
RL - Analyte reporting limit. ND - Not detected at the reporting limit. 

MDC - Minimum detectable concentration U - Not detected at minimum detectable concentration 
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AnatytiulExullencaSiaca 1952 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, VIY.866-686-7175 • Rapid Cily, SD 888-672-1225 • College Station, 11( 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Analyte 

Method: E909.0M 

Sample ID: MB-PB-210-0019 

Lead 210 
Lead 21 O precision (±) 

Lead 210 MDC 

Sample ID: LCS-PB-210-0019 

Lead 210 

Sample ID: TAP WATER-MS 

Lead 210 

Sample ID: TAP WATER-MSD 

Lead 210 

Qualifiers: 
RL - Analyte reporting limit. 

Count Result Units 

3 Method Blank 
ND pCi/L 

pCi/L 

2 pCi/L 

Laboratory Control Sample 
59 pCi/L 

Sample Matrix Spike 

130 pCi/L 

Sample Matrix Spike Duplicate 
140 pCi/L 

MDC - Minimum detectable concentration 

Report Date: 10/11 /1 0 

Work Order: C10090864 

RL %REC Low Limit High Limit 

Run: SUB-T37150 

Run: SUB-T37150 

107 70 130 

Run: SUB-T37150 

119 70 130 

Run: SUB-T37150 

124 70 130 

ND - Not detected at the reporting limit. 

RPD RPDLimit Qual 

4.1 

Balch: T _PB-210-0019 

10/04/10 23:05 

u 

10/05/10 03:28 

10/05/10 07:51 

10/05/10 10:02 

15.7 

U - Not detected at minimum detectable concentration 
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Analyfiul fxcalllmu Slnu 1!152 

Helena, MT 877-472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillelle,'WY,866'686-7175 • Rapid City, SD 888-672-1225 • College Station, lX 888-690-2218 

QA/QC Summary Report 

Client: United Nuclear Corporation 

Project: Not Indicated 

Anatyte Count Result Units 

Method: RA-05 

Sample ID: LCS-228-RA226-4829 

Radium 228 

Sample ID: MB-RA226-4829 

Radium 228 
Radium 228 precision (±) 

Radium 228 MDC 

Sample ID: C10090793-001GMS 

Radium 228 

Sample ID: C10090793-001GMSD 

Radium 228 

Qualifiers: 
RL - Analyte reporting limit. 

Laboratory Control Sample 
7.43 pCi/L 

3 Method Blank 

05 pCi/L 

0.6 pCi/L 

0.9 pCi/L 

Sample Matrix Spike 
14] pCi/L 

Sample Matrix Spike Duplicate 
13.6 pCi/L 

MDC - Minimum detectable concentration 

Report Date: 10/11 /1 o 
Work Order: C10090864 

RL %REC Low Limit High Limit 

Run: TENNELEC-3_100924A 

94 70 130 

Run: TENNELEC-3_100924A 

Run: TENNELEC-3_100924A 

95 70 130 

Run: TENNELEC-3_100924A 

RPO RPDLimit Qual 

Batch: RA228-3398 

09/28/10 09:18 

09/28/1 0 09:18 

u 

09/28/10 09:1 8 

88 70 130 7.8 

09/28/10 09:18 

30.5 

ND - Not detected at the reporting limit. 
U - Not detected at minimum detectable concentration 
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Helena, MT 877--472-0711 • Billings, MT 800-735-4489 • Casper, WY 888-235-0515 
Gillette, WY 866-686-7175 • Rapid City, SD 888-672-1225 • College Station, lX 888-690-2218 

Workorder Receipt Checklist 

United Nuclear Corporation 
I IIIIIII IIII IIII IIIII IIIII Ill II Ill II 11111111111111111 

C10090864 
Login completed by: Corinne Wagner 

Reviewed by: BL2000\tedwards 

Reviewed Date: 9/22/2010 

Shipping container/cooler in good condition? 

Custody seals intact on shipping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

All samples received within holding time? 

Container/Temp Blank temperature: 

Water- VOA vials have zero headspace? 

Water- pH acceptable upon receipt? 

Contact and Corrective Action Comments: 

None 

Yes 0 

Yes 0 

Yes D 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 

Yes 0 
5°C On lee 

Yes 0 

Yes 0 

Date Received: 9/22/2010 

Received by: ha 

Carrier name: FedEx 

No 0 

No 0 

No 0 

No 0 

No 0 

No 0 

No 0 

No 0 

No 0 

No 0 

Not Present D 

Not Present D 

Not Present 0 

No 0 

No 0 

No VOA vials submitted D 

Not Applicable 0 
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To: 

From: 

MWH 

Roy Blickwcdel 
Larry Bush 

Jed Thompson 

Date: Augusr 3, 2004 

Job No: 1010139.011802 

Subject: Groundwater Quality in the Westwater Canyon Member at the Northeast 

Church Rock Mine 

This memorandum was prepared in response to comments to the Northeast Church Rock (NECR) 
Mine Closeout Plan received from the State of New 1\-lcxico, Mining and Minerals Dhision (MMD) in 
their memo dated June 23, 2004. This memorandum presents available information about: 

• Regional groundwater quality \\ithin the Westwater Canyon Me_mbcr, Dakota Sandstone and 
Gallup Formation near. the NECR Mine site (the Site), 

• Historic groundwater quality analyses ofNECR mine water; and, 

• Comparisons of regional and historic water quality data to the groundwater sample collected at 
the Site on May 17, 2004. 

HISTORIC AND REGIONAL DATA 

Hisroric and regional groundwater quality data sources used in this report are listed below, 

• 

• 

• 

• 

117altr QJ/ality lmp11#1 of Ura11i/1111 Mi11ing a11d l\.fil/i11g A,IMJiu in lht Gra11/1 Mineral D,!t, N,11, 
Mexi,o. (EPA, 1975) 

l'/?a/er QJ/ality Dalafor Di,,ha,gujrom N,w M,,,i,o Urani/1111 Jo.fine, a11d Mi/!,. (NMEID, 1980) 

H.Jdrog,olo~ and ll7al,r Rt1011rrt1 of San ]J/a11 Da,in, N,u, Mexito. Jfydrologi, Rtporl 6. (Stone, 1983) 

Rtdamalio11 E1,gi11mi11g Sm-iw, Gto'-!Jdrologi< R,porl. (Canonic, 1987) 

• Fivt:Jtar Rt,i,w R,port, U11i1,d N11d,ar Co,poralio11 Gro1111d Waler Op,rabl, U11il l\.frKi11l1fY Co1111!)·, 
N,u.•l\fexiro. (USEPA, 1998) 

• Discharge_ Permit (DP) 63 sompling results 

The primary aquifers in the Church Rock region arc the Dakota Sandstone ·and Westwater Canyon 
Member. Higher geologic units, including the Gallup Formation and the alluvium ilrc not historic 
aquifers (Canonic, 1987). ' · 

The alluvium and Gallup Formation at the Northeast Church Rock mine and mill were unsarurated. 
Occurrences of groundwater in both units nrc derived from mine dcwatcring seepage from multiple 
mines (USEPA, 1998), and are hydraulica.lly separated from the Dakota Sandstone and Westwater 
Canyon Member by the Upper D-Cross Tongue Member of the Mancos Shale which is a very 

r.,1r...,, .... .,""J\L'-...l/','...;..N.,,i,..,rJ..,,,11,o,,Ji,.,,\,Nr;c._~T.\lj"i-1J,,, 
1/J/IHW 
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AIIJ!.IIJ/2004 NECRGro111td11'11ltrTtth1tirit/Mtmo f Pat,2 

effective aquicludc (Canonic, 1987). Mincwater that seeped into the allu,ium and Gallup Formation 
is being regulated and addressed under the Church Rock Mill Superfund site under NRC Source 
Materials License SUA-1475. Minewater was discharged to Pipeline Arroyo in accordance with the 
Federal Clean Water Act under NPDES Permit Number NM0020401. 

Groundwntcr flows downdip in bedrock (Canonic, 1987). The local dfp and groundwater flow 
direction in the Gallup Formation, Dakota Sandstone and Westwater Canyon Member is to the north 
(Stone, 1983). 

Available analytical data for Site minewatcr are summarized in Table 1 and listed in Attnchmcnt 1. All 
data arc reported results from DP-63 for minewater before comingling \\ith decant from sand backftll. 
These data represent the ambient groundwater quality in the Westwater Canyon Member at the Site. 

TABLE 1 
NECR MINEWATER QUALITY DATA SUMMARY' 

I Data Points Averaae2 Max I Min I St Dev I NMED Std.' 
MAJOR IONS 
Alkalinltv (CaCO3) 2 179.5 232 127 -
Bicarbonate 1 155 165 155 .. 
Calcium 2 20.55 31 10.1 -
Chloride 13 7.6 14,9 5 3;0 250 
Fluoride 11 0.50 0.55 0.42 0.03 1,6 
Mac:meslum 2 2.6 4.2 1 -
Nltrooen, Nitrate las N) 11 1.7 13 o., 3.7 10 
Potassium 2 2., 2.2 1,9 .. 
Sodium 5 282.9 1009. 1 10 410.5 
Sulfate 13 93 272 70 55 600 
PHYSICAL PROPERTIES 
TDS 13 426.9 552 370.5 61.3 1000 
nH' 13 7.88 8.45 6.70 0.52 6 to 9 
Conductlvitvs 5 683 950 485 171 
METAL - DISSOLVED 
Aluminum 13 0.5 2.6 0.1 0.7 5.0 
Arsenic 10 0.0102 0.0118 0.0100 '0,0006 0.1 
Barium 13 0.20 0.70 0.01 0.18 1.0 
Boron 10 0.20 0.30 0.01 0,09 0.75 
Cadmium 11 0.003 0.010 0.001 0.004 0.01 
Chromium 11 0.011 0.041 0,001 0.015 0.05 
Cobalt 11 0.0146 0,0500 0,0001 0.0137 0.05 
CO""er 11 0.0066 0,0235 0,001 0.0075 1.0 
Iron 13 0.85 4.9 0.01 1,46 1,0 
Lead 11 0.01 0.05 0,001 0,020 0.05 
Manaanese 13 0.112 1.3 0.002 0.357 0.2 
Mercurv 11 0,0005 0.001 0,0004 0.0002 0.002 
Molvbdenum 11 0.012 0.04 0.001 0.017 1.0 
Nickel 11 0.0250 0.1349 0.01 0.0376 0.2 
Selenium 12 0.031 0.05 0.004 0.013 0.05 
Sliver 10 0,0095 0.01 0.0054 0.0015 0.05 
Uranium 13 2,082 3.71 0.725 0,936 5,0 
Vanadium 3 0.1 0.1 0.1 0 
Zinc 13 0.0117 0.02 0,0022 0.0052 10.0 
RAOIONUCLIDES - DISSOLVED 
Radium-226 13 I 97.6 I 490 I 0,6 I 125,1 I 30' 
Radium-228 12 I 2.1 I 5.2 I 1 I 1,8 I 30' 
Notes: 
1. Summary of selected parameters from Attachment 1. 
2. All values In mg/L except as otherwise noted 
3. Standards for arsenic, cadmium, barium, chromium, fluoride, mercury, nitrate, lead, selenium, silver, and 

uranium are human health standards 
Standards for chloride, copper, sulfate, TOS, pH, Iron. and zinc are secondary domestic water supply standards 
Standards for aluminum, boron, cobalt, manganese, molybdenum, end nickel are for Irrigation water 

4, pH In standard units 
5. Conductivity In uS/cm 
6. Combined Radium 226 and 228 cannot exceed 30 nCJ/L 

r.,r.,..,.__\L'...-.IA'ri,,1.,,'l;_,,,°""'l'{.,',1£ .. -...Nr:O..~t.uJ....t"k 
1/1/tuW 
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There is no groundwoter quolity dota for the Dakota Sandstone near the Site. 

Average historic minewater data exceeded standards for radium 226 in the Westwater Canyon 
Membet, 

Four wells are located within a one mile radius of the Site. The locations of the wells are shown in 
Figure 1. The Church Rock Mill Well and NECR-1 Well are completed in the Westwater Cruiyon 
Member, The Friendship Well is completed in the Gallup Formation. NR-1 is completed in the 
alluvium. The Church Rock Mill Well is used as a non-potable water supply for the mine office and 
to supplement the water in the tailings impoundment evaporation ponds to prevent the pond liner 
from drying out. NECR-1, NR-1 and the Friendship wells are not currently used. Completion data 
for these wells are provided in Table 2 The Pipeline Canyon \'(1ell mentioned in the Closeout Plan is 
located approximately 1.5 miles to the northeast of the Permit Boundary. 

· TABLE 2 .. .. .. WELL COMPLETION DATA 
Well Name Completion Total Depth Top of Screen Screened Completion 

Date flt bas) (It bns) · Interval lftl Unit 

Church Rock Mill a1ane 1,600 Unk 100 Westwater 
Canvon 

NECR Well Unk 1,228 Unk Unk 
Westwater 

Canvon 
Friend shin Unk 718 Unk 40 Gailun 
NR-1 5/28/91 105 74.6 30.4 Alluvium 

CURRENT SITE CONDITIONS 

A groundwater sample was collected at the Site on May 17, 2004. The sample was collected from the 
well.located approximately 200 feet south of shaft NECR-1 on the north end of the Site. The sample 
was collected in accordance v.ith the SOP presented in the Section 27 Closeout Plan. 

The sample was collected from approximate!)• the center of the water column in the well. The depth 
to water was 524.68 feet below the top of casing. The total depth of the vent is 1,230 feet below the 
top of casing. The sample was collected at approximately 900 feet below the top of casing. The 
sample was collected using multiple trips with a PVC double ball bailer. The double ball bailer works 
the same as a single ball bailer, with the balls floating as the bailer is lowered, allowing water to enter 
and flow through the device free!)', :\'Uhen the designated depth is renched, the boiler is hoisted and 
the balls at the top and bottom of the bailer arc seated preventing the water from leaving the bottom 
of the bailer and preventing water above the bailer from mLxing ,vith the water in the bailer. 

Sufficient trips were made with the bailer to provide the quantity of water required for NMED and 
UNC to analyze for the anal)·tes included in the Closeout Plan. Results of the anali~ical nnalyses of 
UNC's samples are prO\ided in Table 3 along with the a,•crage mincwatcr quality from Table 1 ruid 
the water quality from the Church Rock Mill Well which is also completed in the Westwater Cnnyon 
Meml/er. The laboratory report is included in Attichment 2. 

Water bailed from the NECR well was black in color and smelled of hydrogen sulfide. The field pH 
of the sample was 10.2 standard units, and the conductivity was 1800 qmhos/cm at 18.0 degrees 
Celsius. 

As shown in Table 3, the pH and concentrations of alkalinity, sulfate, sodium, TDS, and boron arc 
. elevated above average mine water concentrations from· the DP-63 monitoring. Several constituents, 

particularly radium and uranium, arc less concentrated currently than when mining was active. pH 
and alkalinity' values in the· recent NECR sample arc also grenter than those seen in the Church Rock 
Mill Well, while sulfate and sodium concentrations (which make up the bulk of TDS) arc less 

1,,rr~~\V,•.JNwM.'J-a-. 11,,, si. .. \.'\'r~c.-..i.-n,_,..__, 
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concentrated. Concentrations of boron and TDS, and the pH exceed NMED standards in the NECR 
sample. 

TABLE3 
SECTION 27 MINE WATER ANALYTICAL RESULTS 

Constituent .units MinWeU Average NECR Well 
NMED Std.' 6/18/021 · Mine W11er::t 5/17/042 

MAJOR IONS 
Alkalinity, TotBI as in,g/l .. 179.5 365 Ceco, 
Bicarbonate mn/l 225 155 -
Calcium mn/L 16.0 20.55 3.38 
Chloride m"/l 160 7.6 21.8 250 
Fluoride m,,/L .. 0.60 0.7 1.6 
Ma,,neslum mn/l 4.2 2.6 0.58 
Nitrate + Nitrite mg/L. <0.10 1.71 <0.10 10.0 as N 
Potassium mn/l 3.5 2.1 5.57 
Sodium mn/l 644 282.9 388 
Sulfate mn/l 1100 93 450 600 
PHYSICAL PROPERTIES 
TSS mn/l .. .. 243 
TDS mn/l 2090 426.9 1150 1000 
-H s.u. 6.34 7.88 9.90 6to 9 
Conductivlt" umhos/cm - 683 1840 
METALS - DISSOLVED 
Aluminum mn/L <0.10 0.5 <0.10 6.0 
Arsenic mn/l <0.001 0.0102 0.001 0.1 
Barium mn/l - - 0.20 0.014 1.0 
Ber\Jlllum mn/l <0.01 .. <0.01 
Boron mn/l .. 0.20 4.47 0.75 
Cadmium mn/L <0.005 0.003 <0.01 0.01 
Cobalt mn/L <0.01 0.0146 <0.01 
Iron mn/l .. 0.85 0.140 1.0 
Lead mn/l <0.05 0.01 <0.001 0.05 
Man"anese mo/L 0.05 0.112 0.003 
Molubdenum mn/l <0.10 0.012 0.056 1.0 
Nickel mn/l -<0.05 0.025 <0.05 
Selenium mn/l <0.001 0.031 0.002 0.05 
Uranium mn/l 0.0700 2.082 0.134 5.0 
Vanadium mn/l <0.10 0.1 <0.005 
RADIONUCLIDES - DISSOLVED 
Gross Alnha -Cl/I <1 - 93 ± 3.6 
Radium-226 nCl/1 0.7 97.6 2.4 ± 0.5 30' 
Radium-228 nCln 2.7 2.1 <1.0 30' 
Notes: 
1. Samples collected from Church Rock Mill Well as reported In Closeout Plan 
2. Average mine water quality es reported In Table 1 
3. Sample collected from well located near shaft NECR-1 
4. Sta.ndards for fluoride, nitrate, arsenic, barium, cadmium, lead, selenium. uranium, and radium 

are human health standards. 
Standards for chloride, sulfate, TDS, pH, and Iron ere secondary domestic water supply 
standards. 
Standards for aluminum, boron and molybdenum are for Irrigation water. 

5. Value represents nitrate as N 
6. Combined Radium 226 and 228 cannot exceed 30 oCI/L 

Figures 2 through 6 show the concentration trends for alkalinity, sulfate, TDS, pH and boron. The 
figures plot the trends over time by data source. All available data is plotted in the graphs. 

Elevated values for pH and alkalinity in the recent NECR sample are likely due to the presence of 
sulfate reducing bacteria (SRB) in the well water, adding alknliniiy to the water as they reduce sulfate 
to sulfide. The presence of SRB's would c.~plain the black coloring and hydrogen sulfide smell of the 
water bai]cd from the well. This might also explain why uranium and iron concentrations are lower 

rnr...m-."'ll\l',.;,,./;v-,...,t,,·..,,_a-•L•.1~ .. \.V!:Ot..C-...-,nr.1-...t.,w 
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today than during active mining. Uranium is less mobile in reducing environments and iron v.ill react 
with the sulfide and precipitate as iron sulfide. 

The likely role of sulfate-reducing conditions in the current NECR sample chemistty is further 
supported by the fol!O\,ing differences between the NECR sample and the Mill Well: 

• Sulfate is about a factor of two less in the NECR sample compared to the Mill Well indicating 
sulfate reduction, ' 

• Bicarbonate is concentrated in the NECR sample in stoichiometric proportion to sulfate 
reduction according to the reaction: 

2 CH20 + S0,·2 = H2S + 2 HCO,· 

There is currently no explanation for the elevated concentration of boron in the recent NECR 
sample. There arc no data for boron from the Mill Well, 

CONCLUSIONS 

Groundwater qualit)· at the Site is within NMED standards v.ith the exception of pH, TDS and 
boron. Sulfate and TDS concentrations and radium acti,ity at the site have dropped since the peak 
concentration recorded in 1993 possibly because of sulfate reduction . .f>. sulfate reducing environment 
would explain the increase in pH and alkalinit)• seen in the recent NECR sample. 

The source of boron in the water is unknown. 

Water qualit)• has improved since mining ceased. This is especially true for constituents of greatest 
concern, radium and uranium. In addition, metals concentrations meet water quality standards. 
While dissolved solids arc greater today than during mining, they arc comprised of common ions that 
do not pose a health risk. 

While the pH of the NECR is higher than historic results, it ls not recommended that it be considered 
for abatement. Treatment to reduce pH could produce adverse environmental consequences. Metals 
and radionuclidcs are geochemically fixed under current and anticipated conditions; to alter this 
equilibrium would be to run the risk of mobilizing them. 

r.,.-....,.,,,.....,v...., N•J.,\JJ""-a-.i 1w, ·''""\."r,a._c.-.,,...r,t1.J-;.J.M 
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LADORA TORY ANALYTICAL REPORT 

Client: United Nuclear Corporation 

Project: UNC Clo.scout PJcn 

Lnb ID: C04050789-00I 

Client Sample ID: NECR-Well 1 

Analyses Result Units 

MAJOR IONS 
Alkalinity, Total IS CaC03 365 mg/I. 
Calcium 3.38 mg/I. 
Chloride 21.8 mg/I. 
l"luorldo 0.7 mg/I. 
Magnesium 0.58 mg/I.· 
Nitrogen, Nitrale+Nllrlle as N NO mg/I. 
Potassium 5.57 mg/I. 
Sodium 368 mg/I. 
sutraI0 450 mg/I. 

PHYSICAL PROPERTIES 
ConductMly 1840 umhos/cm 
pH 9.90 s.u. 
Solids, Tola! OtSS0IVed TDS @ 1ao C 11,0 mg/I. 
Solids, Tala!Suspencfed TSS@ 105 C 243 . mg/I. 

METALS• DIOSOLVe'.D 
Aluminum NO mg/I. 
Arsenic 0.001 mg/I. 
Barium 0.014 mg/I. 
Beryllium ND mg/I. 
Baron 4.47 mg/I. 
Cadmium NO mg/I. 
Cobalt NO mg/I. 
Iron 0.140 mg/I. 
Lead NO mg/I. 
Manganese 0.003 111511\.. 
Mol';bdenum 0.056 mg/I. 
Nk:kel ND mg/I. 
Selenium 0.002 mg/I. 
Uranium 0.134 mg/I. 
Vanadium ND mg/I. 

RADIONUCLIDE$. DISSOLVED 
Gross Alpha 93.0 pCI/L 
Gross Alpha precision Ct) 3.6 . pCI/L 
Radium 226 2.4 pCI/L 
Radium 226 precision (±) 0.5 pCI/L 
Radium 228 ND pCI/L 

Jteport RL • Analyte reporting limll. 
Dc:nnllla11s: QCL .. Quality control limH. 

0-RL Increased due to sample matruc Interference. 

Report Dote: 06/24/04 

Collccllon Dote: 05/17104 09:40 

Date Received: 05/20104 

Mntrlx: Aqueous 

MCU 
Qual RL QCL Method Analysis Date/ By 

0 

1.0 A23208 
0.20 E200,7 
1.0 A4500.CIB 
0.1 A-1500..F C 

0.20 E200,7 
0,10 E353.2 
0.30 E200.7 
0.30 E200.7 
9,8 A4500.SO4 E 

1.0 A2510 8 
0.01 A450Q.H 8 
10 A2~40 C 
1.0 E160.2 

0,1 E200.8 
0.001 E200.8 
0.003 E200.8 
0.01 E200.8 

0.0010 E200.7 
0.01 E200.8 
0.01 E200.8 

0.010 E200.7 
0,001 E200.8 
0.001 1!200.0 
0.001 E200.8 
0.05 E200.8 
0.001 E200,8 

0.0001 E200.8 
0.005 E200.8 

1.0 E900.0 
E900.0 

0.2 E903.0 
E903,0 

1.0 E904.0 

MCL .. Maximum contaminant level. 
NO - Not delected at lhe reporting limit. 

05121/04 10:36 / nlm 
05124/04 15:27 / Is 
05121/04 09:34 / JI 
05/:24/o.4 OQ:42 I clb 

0 5124/04 15:27 / Is 
05124/04 12:10 /Jal 
05124/04 15:27 / ls 
05124/04 15:27 / ,, 
06/01/0412:47 / dd 

05121104 09:55 / dd 
05121/0411:02/js 
00/21/04 10,40 / J:,. 
05121/04 09:07 f)s 

05125/04 16:31 / eli•b 
05125/0416:31 / eli•b . 
06/18/04 01:48 / bws 
05125/04 16:31 / ell-b 
05124/04 15:27 / Is 
05125/0416:31/ ell-b 
05/25/0416:31 / ell-b 
05124/04 15:27 / Is 
06/18/04 01:48 / bws 
00110/04 01:◄ 0 lbw~ 
06/18/04 01:48 / bws 
05125/04 16:31 / ei,b 
05125/0418:31 / ell•b 
06/18/04 01:48 / bws 
06/18/04 01:48 / bws 

05124/04 09:00,,. 
05124/04 09:00 I rs 
05125/04 12:50 / df 
05125/04 12:50 / df 
05128/04 09:24 / pf 
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LADORATORV ANALVTICALREPORT 

Client: United Nuclear Corporation 
Project: UNC Closeout Plan 

Lob ID: C04050789,00l 

Cllent'Somplc ID: NECR•Well 1 

Analyses 

DATA QUALITY 
AJC Balance (t 5) 
Anions 
Cations 
Solids, Total Olssotved Calculated 
TOS Balance {0.B0-1.20) 

ReJ10rt RL • Analyte reporting lfmlt. 
belialiious: CCL. Qualily conlrol limit, 

Result Units 

-0.170 '/4 
.17,3 meq/1. 
17.3 meq/1. 
1090 mg/L 
1.06 dee.% 

Printed with FinePrint • purchase at www.fineprint.com 

MCU 
Qua) RL QCL 

Report Dote: 06/24/04 
l:ollecllon Date: 0"17/04 09:40 

Dnte Received: 05/20/04 

Motrlx: Aqueous 

Method Analysis Date I Dy 

Caleufatlon 06/11/0414:47 /tae 
Calculatlon 06/11/04 14:47 / tao 
CafculaUon 06111/0414:47 /tae 
ca1cutatlon 00'11/0,q 14.47 / lwu 

Calculation 06111/04 14:47 /lae 

MCL. Maximum contaminant level 
ND • Not detected at the reporting llmH. 
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LA BORA TORY ANALYTICAL REPORT 

Client: United Nuclear Corporation 
Project: UNC Closeout Plan 

Lab ID: C04050789.002 

Client Sample JD:' SECT27-Vent 3 

Analyses 

MAJOR IONS 
Alkalinity, Total os CaC03_ 
Calcium 
Chlorldo 
Fluoride 
Magnesium 
Nitrogen, Nltrale+Nitrile as N 
Potassium 
Sodium 
Suffate 

PHYSICAL PROPERTIES 
-Conductlvily 
pH 
Sor.ds, Total Olssolved TOS@ 180 C 
Solids, Tolal Suspended TSS@ 105 C 

METALS• DISSOLVf!O 
Aluminum 
Arsenic 
Barium 

Be,ylllum 
Boron 
Cadmium 
Cobol! 
Iron 
Lead 
Manganese 
Molybdenum 
Nickol 
Selenium 
Uranium 
Vanadium 

RADIONUCUDES • DISSOLVED 
Gross. Alpha 
Gross. Alpha precision (±) 
Radium 226 
Radium 226 precision (±) 

Radium 228 

Report Rt.. • Analyte reporting limit. 
Dcfinlllous; QCL .. Quality conlrcl limit. 

Result Units 

308 mg/L 
339 mg/L 
23.2 nigll. 
o.• mgn. 

41.8 mg/L 
NO mg/L 
13.4 mg/L 
492 mg/L 

1780 mg/L 

3520 umhos/em 
7.10 s.u. 
2810 mg/L 
100 mg/L 

NO mg/L 
0.011 mg/L 
0.017 mgll. 

NO mg/L 
0.379 mg/L 

NO mg/L 
NO mg/L 

18.8 mg/L 
NO mg/L 
2.6 mgn. 
0.7 mg/L 

NO mg/L 

0.003 mg/L 
7.84 mg/L 
NO mg/L 

5660 pCI/L 
27,8 pCI/L 
24.2 pCI/L 
1.5 pCI/L 
ND pCI/L 

0 .. RL Increased due .to sample matrix Interference. 

Printed with FinePrint - purchase at www.fineorint.com 

MCU 

Report Date: 06/24/04 
Collection Date; OS/17/04 14:30 

Date Received: 05/20/04 

Matrix: Aqueous 

Qua! RL QCL· Method Analysis Date/ By 

1,0 A2320B 05121/04 10:47 / nlm 
0 0.57 5200.7 05124/0415:35/1s 

1.0 A4500-CI B 05/21/04 09:35/jl 
0.1 A-4500-FC Osr.?-410... 00:44 I olb 

0.20 5200.7 05/24/04 15:30 / Is 
0.10 5353.2 05/24/04 12:20 / Jal 
0.30 5200.7 05/24/04 15:30 its 
0.30 5200.7 05/24/04 15:30 / Is 

0 30 A4500-S045 06/01/04 12:50 / dd 

1.0 A2510 B 05121/04 09:55 / dd 
0.01 A4500-H B 05121/0411:03 / Js 
10 A2~0C Om1/04 1:1:40 / JS 
1.0 E160.2 05121/04 09:07 / J• 

0.1 E200.B 05125104 16:◄3 / erl-b 
0,001 E200,B 05125104 16:43 / eli-b 
0.003 E200.B 06/18/0401:41 /bws 
0.01 E200.B 05125104 16:43 / ell-b 

0.0010 E200.7 05124/04 15:30 / Is 
0.01 E200.8 05125104 16:431 ell-b 
0.01 5200.8 05125104 16:43 / ell-b 
0,010 5200.7 05124/0415:30 /Is 
0.001 E200.8 06/18104 01:41 /bws 
0.01 ezoo.a 0!:1127/04 23:20 I t1IH.1 
0.1 E200,8 05127/04 23:26 / ell-b 

0.05 5200.8 05125/04 16:43 / ell-b 
0,001 E200,8 05125/0416:43 / ell•b 

0.0001 E200.B 06/18/04 01:41 / bws 
0.005 E200.8 06/18/0401:41 /bws 

1.0 E900.0 05124/04 09:00 / n, 

5900.0 05124/04 09:00 / rs 
0.2 5903.0 05125/0412:50 / di 

5903.0 05125/04 12:50 / di 
1,0 5904.0 05128/04 09:24 / pj 

MCL • Maximum contaminant level. 
NO .. Not delecled at lhe reporting limil. 
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Client: United Nuclear Co!pOration 
Proj eel: UNC Closeout Plan 

Lab ID: C04050789-002 
Client Sample ID: SECT27.Yent 3 

Analyses 

DATA QUALITY 
A/C Bafance (± 5) 
Anions 
Collons 
Solids, 'rotal DISSOived carculalt=tJ 
TDS Balance (0.80 • 1.20) 

Report RL • Analyte reporUng llmlt. 
Definitions: QCL- Qualily control limit. 

LABORATORY ANALYTICAL REPORT 

Result Units 

-0.944 % 
43.8 meq/1. 
43,0 meq/L 
2090 mgn. 

0.970 dee.% 

MCU 
, Qual RL QCL 

Report Date: 06/24/04 
Collecllon Date: 05/17/04 14:30 

Date Received: 0S/20/04 
Matrix: Aqueous 

Method Anolysls Date/ By 

Cafculatton 06N1104 14:48 /lao 
caTeulatlon 06/1110414:48 /lae 
Calculatron 06/11/0414:48 /lao 
Caleulo.tlon 06/11/CM H:'18 / l:a• 

Calculatlon 06/t110414:48/l>o 

MCL • Maximum contaminant level. 
ND• Not detected at the reporting 11r:ntt. 
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UNC Mlnlna and Mllllna ChurahRaok Onor.lUana 
GroundWater Monitoring Summa,v: Closeout Plan 

Well ID: NECR-Well 1 
eonectlon Date: 5/17/2004 9:40 
Receive Dale: . . 5120/2004 10:0D 
Report Date: 8/181200414:30 . 

~ ~ ...... ~ .. ~il'~, 
Afkallnlty, Total as CaC03 mg/I. ; 365 
Cale/urn mg/I. , 3.38 I 

Chloride mg/I. :21.8 
Fluoride mg/I. . 0.7 
Magnesium mg/I. 0.68 .. 
Nitrogen, Nitrate+NllrUe as N mg/I. · ND(0,10) ' 
Potassium myJL ; :I.D7 
Sodium mg/L ; 388 

Sulfate mg/L . 450 
ConductMty umhos/cm 1840 
pH s.u. 9,90 
Sollds, Tela/ Dissolved TDS @ 1 BO C mg/I. 1150 
Sotldi:, Tot:::11 Sutr-"ntfftd TSS@ 105 C moll 243 
Aluminum mg/L ND(0,1) 
Arsentc mg/I. 0.001 
Barium mp_lL .... 0.01◄ 
Baiymum mg/L ND(0,01) 
Boron mg/I. ◄.47 
Cadmium mg/L ND(0.01) 
coiatt mg/I. ND(0.01) 
Iron mg/L 0.140 
Lead mg/L ND(D.001). 
Manganese mg/L 0.00:3 
Molybdenum mg/I. 0,056 
Nickel mg/L ND(0.05) 
Selenium mg/I. 0.002 
Uranium mg/I. 0.134 
Vanadium mg/L ND(0.005) 
Crw5 Alpha. pCI/L 93,0 
Gross Alpha precision {:t) pCI/L 3.6 
Radium 226 pCI/L 2.4 
Radium 226 precision (:t} pCI/L 0.5 
Radium 228 pCI/L ND(1.0) 
Radium 228 precision (±) pCI/L 
NC Balance ltS) ... -0.170 .. 
Anlcns 17,3 
Cations 

' 
17.3 

Solids, Total Olssol\ted Calculated ; 1090 
TDS Balance (0.80 • 1.20) I 1,06 
"Nata: Th• data presantod on thl• form Is lntondod for aumm.ary pu,pous only. L■ borato,y approved data Is contained 

within t.'te quarterly reports. 
tae: r.i.:nents2uu-1 u,e_m~.Jll;dlvp-2nd200"..,flnar.x1, 
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f!it1i!2l4o•mz➔v 
. . . 

UNO MlnJn..- ond MIiiing ChurchRock Oau·aUons 

Grounc!Water Monltorlna Summarv: Closeout Plan 
WeUIO: SECl27•Venl 3 
C011ectlon Date: 5/171200414:30 

· Reeefve Date: 5120/2004 10:00 
Re ort Date: p 6118/2004 14:30 

[S.,, ~~:,;)[i.'i~ilh~1¥'"""-c','.J 
Alkannlty, Total as CaC03 mg/I. 308 
Cafclum mg/I. 339 

~ 

Ch?oride mg/I. 23.2 
Fluoride mg/I. 0.4 
Magne.slum mg/I,. 41.8 
Nilrogen, Nitrale+Nlfrite as N mg/I. ND{0.10) 
Potassium mg/L 1:1.4 

Sodium mg/I. 492 
Sulfate mg/I. 1780 
Conducllvlty umhos/cm 3520 
pH I.U. 7,10 
SoUds, Total Dlssotved TDS@ 180 C mg/I. 2810 

•Cofld3, Total Sucpondod TSS ® 105 C mg/L 100 
Aluminum mg/I. N0(0,1) 
Arsenic mg/I. 0.011 
R•rlum mQ/1. 0.017 

'Beryl!lum mg/I. N0{0.01) 
Boron mg/I. 0.017 
Cadmium - -· mg/I. ND(0.01) 
Coball mg/I. N0(0.01) 

Iron mg/I. 18.8 
Lead mg/I. N0(0.001) 
Manganese mg/I. 2,6 
Molybdenum mg/I. 0.7 
Nlcllel mg/I. ND{O.S) 
Sek!nlum mg/I. 0.003 
Uranium mg/I. 7.84 
Vanadium mg/I. ND(0.005) 
OrouA.lpha pCIII. 6680 
Gross Alpha precision (±) pCl/1. 27.8 
Ratllum 228 pCIII. 24.2 
Rad'lum 226 precision (t) _pCIII. 1.5 
Radium 228 pCIII. ND(1.0) 
Radium 228 precision (t) pCI/I. 
NC Balance(,: 5) .. :0,?44 .. 
Anions 43.8 
Cations 43.0 
Sollds, Tolal Dissolved Calculated 2890 
TDS Balance (0.80 -1.20) 0.970 

"Note: The data presenttd en this form ls lntondad for summary purpoan only, Laboratory approved data Is contained 
w1U1ln tho quarterly reports. 

tae: r.'v:llenb2004\Unc_lT\ll'\mg\Unc.J1allop.2na2004_nna1.x1s 
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QA/QC Summary-Report 

Client: United Nuclear Corporation Report Date: 06/18/04 
Project: UNC Closeout Plan Work Order: C04050789 

~nalyte Result Unlls RL '/.REC LowUmll Hig_hllmll RPO RPDLlmil Qua! 

M•lhod: A2320 B Analyl!cal Run: ORION_040521A 

Samplo ID: CCV1_040521_1 ConUnulng CalibraUon VerlficaUon Standard 05121/0-4 09:32 · 
Alkallnlty, Total as CaCO3 4820 mg/L 1.0 96.3 90 110 · 

Method: A2320 B Balch: 040521_1._ALK-W 

Samplo ID:_ MBLK1_040521_1 Method Blank 05/21/04 07:46 
Alkalin!ty, Tolef n CoC03 NO man. 1.n 

Samplo ID: C04050718-004DMS Maltlx Spike 05/21/04 08:21 
Alkalinity, Total as CaC03 349 mg/L 1.0 95,7 90 110 

Samplo ID: C04050718-0040MSD Malrbc Spike Duplicate 05/21/04 08:31 
Alkallnity, Total as CoCO3 349 mg/L 1.0 96 90 110 0.1 10 

Samplo ID: C04050790·002BMS Matrix Spike 05121/0411:18 
Alkanntty, Total as CaCO3 266 mg/L 1.0 94.2 90 110 

Sample ID: C04D507i10-0028MSD Modi!.-. Splko Duplicate OGr.:!110◄ 11:20 
AlkaUnlty, Total as CaCO3 265 mg/L 1.0 93.6 90 110 0.3 10 

,!:;~mr,la 10: LCS1_040521-.1 Laboratory Control Spike 05121/0411:47 
Alkafin!ly, Total as CaCO3 4900 mg/L 1.0 98,1 90 110 

Method: A2510 B Batch: 040521A-COND-PROBE-W 

Samplo ID: LCS1_040521A Laboratory Control Spike 05121/04 09:55 
Conductivity 1450 umhoa/cm 1.0 103 90 110 

Sampto ID: MBI.K1_040521A Melhocf Brank 05/21/04 09:55 
Conductivity NO umhos/cm 1.0 

!=l11mpl1t ID; C04050789..Q02BOUP Sample Dupficate 05121/04 09:55 
Conductivity 3510 umhos/cm 1,0 0.3 10 

Sample ID: LCS2_040521A Laboratory Control Spike 05/21/04 09:55. 
Conductivity 1460 umhos/cm 1.0 103 90 110 

Quntuiers: 

RL - Analyte reporting limil ND- Not detected at the reporting limit. 
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QA/QC Summary Report 

Client: United Nuclear Corporation Report Date: U6/l8/U4 

Project: UNC Closeout Plan Work Ord~r: C040S0789 

Analyte Result Units RL %REC Low limit High Limit RPO RPOUmit Qua! 

lll11thod: A2S40 C Batch: 040521A-SLDS-7DS-W 

Sample ID: LCS1_040521A Laboratory Control Spike 05121104 15:46 
So/Ids, Total Dissolved TOS @ 1 BO C 996 mg/I. 10 99.6 90 110 . 

Sample ID: MBU<1_040521A Meihod Blank 0512110415:46 
Solids, Tots/ Olsso/ved TOS @ 180 C ND mg/I. 10 

Sample ID: C0405Cl814•003BMS Matrix Splhtr 061:!:1/0◄ 16:◄ 8 
Sollds, ]'olal Oissofved lDS @ 180 C 3280 mg/I. 10 99 90 110 

Sample ID: C04050814-003BMSD Matrix Spike Duplicate 05121io4 15:48 
Solids, Tots/ Dissolved TDS@ 180 C 3270 mg/I. 10 98.3 90 110 0.5 10 

Sample ID: C04050814-004BMS Matrix Spike 0512110415:49 
Solids, Total U1uorved TC5@ 100 C ~OM mg/I. 10 09.6 00 110 

Sample ID: C04050814-004BMSD Matrix Spike Duplicate 05121/04 15:49 
Solids. Tots/ Dissolved TOS@ 180 C 3660 mg/I. 10 98.5 90 110 0.7 10 

Sample ID: LCS2_040521A Laboratory control Spike 05121/04 15:50 
Solids, Total Dissolved TDS@ 180 C 1000 mg/I. 10 100 90 110 

Method; A4500-CI B Batch: 040521A-CL-TTR-W 

SamplolO: MBU<9•040521A Method Blank 05121/D4 09:20 
Chlonde ND mg/I. 1.0 

Sample ID: C04050756-001 BMS Ma~lx Spike 05/21/04 09:38 
Chloride 5700 mg/I. 1.0 100 90 110 

Sample ID: COI050756·001 BMSD Malrix Spike Oupl/cale 05121/04,09:39 
Chlortde 5680 mg/I. 1,0 99.6 90 110 0.2 10 

Sample ID: LCS35•040521A Laboratory Control Splke 05121/04 09:41 
Chlortde 3510 mg/I. 1.0 99.1 90 110 

Method: A4500-F C Batch: 040524_1_F-ISE-W 

SamplolO: MBLK1_040524_1 Method Blank 05124/04 09:14 
Fluoritff'! ND mg/I. 0.10 

Sample ID: C040S0714-001IMS Matrix Spike 05124/04 09:21 
Fluoride 1.80 mgll 0.10 90 90 110 

Sample ID: C04050714-001IMSD Mafrlx Spike Dupllcale 05/24104 09:24 
Fluoride 1.80 mg/I. 0.10 90 90 110 0 10 

Qunllliers: 
RL - Analyte repcrtlng limit. NO - Not detected at the reporting limit. 
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Client: United Nuclear Corporation 
Project:· UNC C!osc~ui Plan 

. QA/QC Summary Report 

•Report Date: 06118/04 

Work Order: C040S0789 

Analyle Result Units RL %REC Low Limit High Llmll RPO RPDLlmll Qua! 

Method: A◄500-H B 

Samplo ID: (CCV)•ph7 
pH 

Method: A4500-H B 

Sample ID: C04050775-001A(DUP) 
pH 

Mathod: A4500-S04 E 

SamplolD: MBLl<-1_040601 
Sulfate 

SomplolD: C04050789-001BMS 
Sulrate 

S?mple ID; C040S0789-001BMSD 
su1rate 

SamptelO: C040S0874-0050MS 
Sulfate 

Sample ID: C040S0874-0050MSO 

Sulfate 

Sample ID: LCS•1_040601 
Sulfate 

Mothod: E160,2 

Somplo ID: MBI.K1_040521A 
Solids, Total Suspended TSS @ 105 C 

Sample ID: C04050789-002BDUP 
Solids, Total Suspended TSS@ 105 C 

Mothod: E200.7 

Sample ID: CONT 120103,96 
Boron 
Iron 
Ca1crum 
Magnesrum 
Potassium 
Sodium 

QualiRtm 

Continuing Ca!ibr.:ilion Verification Standard 
S.97 l,U, 

Sample Oupncate 
O.15 D,U. 

Method Blank 
ND mgll. 

Matrix Spike 
1410 mgll. 

Matrix Spike Duplicate 
1,400 mg/L 

Matrix Spike 
110 mgll. 

Matrix Spike Duplicate 
111 mgll. 

Laboratory Control Splke 
41,7 

Method Blank 
ND 

mgll. 

mgll. 

Sample Duplicate 
122 mgll. 

0.010 

0.010 

1.0 

30 

30 

1.5 

1.5 

1.0 

1.0 

1,0 

Continuing Calibration VerificaUon Standard 
1.01 mg.IL 0.10 

1.05 mgll. 0.030 
53.2 mgll. 1.0 
53.1 mgll. 1.0 
51.5 mgll. 1,0 
53.2 mgll. 1.0 

99.6 

100 

Q0,1 

96.8 

97,7 

104 

101 

105 
106 
106 
103 
106 

90 

90 

00 

90 

90 

90 

80.6 

89.5 
89.5 
89.5 
89.5 
89,5 

Analytical Run: ORION-PH_Oc:10521A 

110 

110 

11n 

110 

110 

110 

05/21/04 10:56 

Batch: pHOS-21--041108 

Oi?/21/04 11:04 
o.g ,n 

Batch: 04060( 1_S04• TURB-W 

06/01/04 12:26 

06101/04 13:09 

06/01/04 13:10 
n.1 10 

06101/04 13:25 

06101/04 13:26 
0.4 10 

06/01/04 13:27 

Batch: 040521A-SLDS-TS&W 

05/21104 09:07 

20 
05/21104 09:08 
25 

AnalyUcal Run: ICP1•C_040524A 

05124/04 14:23 
110.5 

110.5 
110,5 
110.5 
110.5 
110.5 

RL ... Analyte reporting Hmlt. ND - Not delecied at the reporting llmlt. 
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. QA/QC Summary Report 

Cllcnt: United Nuclear Corporation 
Project:. UNC Closeout Plan 

Report Dote: 06/18/04 

Work Order: C040S0789 

Analyte Result Units RL %REC Low Limit High Limit RPO RPDLimlt Qua! 

Method: E200.8 Analytical Run: ICPMS1-C_040617B 

Sample 10: CCV Continuing Calibration Verification Standard 06/18/04 01:06 
Barium 0.0638 mglL 0.0010 106 90 110 
lead 0.0619 mg/I. 0.0010 103 90 110 
Uranium 0.0615 mg/I. 0.0010. 102 90 110 
Vanadium 0.0619 mg/I. 0.0010 103 90 110 

Method: E200.8 Balch: R35342 

SamplolD: C04050789-001DMS Matrix Spike 06/18104 01:55 
Barium 0.0632 mg/L 0.0010 97.3 70 130 
Lead 0.0502 mg/I. 0.0010 100 70 130 
Uranfum 0.186 mg/I. 0.0010 105 70 130 
Vanadium 0.0494 mg/I. 0.0010 97.5 70 130 

Sample ID: C04050789-001DMSD Matrix Spike Duplicate 06118/04 02:02 
Barium 0.0632 mg/I. 0.0010 87.5 70 130 0.1 20 
Lood 0.0500 ma/I. 0.0010 99.6 70 130 0.5 20 
Uranium 0.180 mgn.. 0.00J0 82.2 70 130 3.4 20 
Vanadium 0.0489 mg/I. 0.0010 86.4 70 130 1.1 20 

Qualifier,: 

RL .. Analyte reporting limit. NO- Not delected at the reporting llmlt. 
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QA/QC Summary' Report 
Client: United Nuclear Corporation Report Date: 06118/04 
Project: UNC Closeout Plan Work Order: C04050789 

Analyte . Result Unlls RL \\REC LoWUrnit High Limit RPO RPOLlmit Quaf 

M•thnrf: E353.2 Analytlcat Run: TECHNICON_040524A 

Sample 10: CCV-16 Con.llnulng Calibration Verification Standard 05/24104 11:55 
Nllrogen, Nitrate+Nitrite as N 0.930 mg/l. 0.10 93 90 110 

Sample ID: CCV-25 Continuing Calibration Verification Standard 05/2410412:18 
Nitrogen, Nitrate+Nltrite as N 1.07 mg/l. 0.10 107 90 110 

Method: E353.2 80.tch: A:?00-4·06 2-4_1_N03_01 

Sample ID: MBLK-1 Method Blank 05/24/04 09:43 
N!trogen,' Nitrate+Nltrite as N ND mg/l. 0.10 

Samplo ID: C04050727-001BMS Matrix Spike 05/2410410:01 
Nitrogen, Nitrate+Nilrite as N 2.00 mg/l. 0.10 100 90 110 · 

Sample ID: C04050727-001BMSO Matrlt Spike Ouplicala 05/24/04 10:03 
Nitrogen, Nitralo+Nllrite as N 2.01 mg/I. 0.10 101 90 110 0.5 10 

Sample 10: Ml:ILK•17 Method Dlank 05/2,t/04 11 :58 
Nftrogen, Nitra!e-+Nltr/!e as N NO mg/l. 0.10 

Snmpla ID: C04050789-001 CMS Matrix Spike 05/24/04 12:13 
Nitrogen, Nilrate+Nltrlte as N 2.02 mg/l. 0.10 101 ·so 110 

Sample ID: C04050769-001CMSO Matrix Spike Oupllcalo 05/24/04 12:15 
Nitrogen, Nllrate+NHrlte as N 2.0◄ rngJI. 0.10 102 00 110 1.0 10 

Sample ID: MBLK-32 Method Blank OS/24/04 12:35 
Nitrogen, N!trate+Nllrite as N NO mg/l. 0.10 

Samplo ID: C040S084S-005CMS Matrix Spike 05/24/04 12:53 
Nitrogen, Nitrate+Nllrlle as N 2.29 mg/l. 0.10 95.5 90 110 

Sample ID: C040SOB4S-005CMSO Matrix Spike Duplicate 05124/04 12:58 
Nitrogen, Nitrate+Nltrite as N 2.31 mg/L 0.10 96.5 90 110 0.9 10 

Samplo ID: MBI.K-48 Method Blank 05/24/04 13:18 
· Nitrogen, Nitrate+Nitrlte as N NO mg/l. 0.10 

:Sitinplu- ID: C0-IOS00-4S-01.CCMS Matrix Spike 05/24/04 13:57 
Nitrogen, Nitrate+Nitrite as N 14.5 mg/l. 0.15 90.9 90 110 

Sample ID: C04050845-014CMSD Matrix Spike OupHcale 05/24/04 13:59 • 
Nitrogen, Nltrate+Nitrite as N 14.5 mg/l. 0.15 90.9 90 110 0 10 

Qualifiers: 

RL • Analyte reportlng limit NO ~ Not delected at the reporting llmit. 
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QA/QC Summary Report 

Cllent: United Nuclear Corporation Report !late: U6/UIU4 
Project: UNC Closeout Plan Work Order: C04050789 

Anafyte Result Units RL %REC LowUmlt HighUmil RPO RPOLlmll Quar 

Method: E900.0 Balch: R35580 

Sample 10: C04050732-001A Matrix Spike 05/24/04 09:00 
Gross Alpha 543 pCI/L 1.0 106 70 130 

Samplo JO: C04050732--001A Matrix Spike Oupncate 05/24/04 09:00 
Gross Alpha 562 pCI/L 1.0 110 70 130 3.3 30 

:Samplu JD; MB-R:IDtiOO McthodDlank Osr.!-110◄ 00:00 
Gross Alpha NO pCI/L 1.0 

Sample 10: LCS-R35580 · Laboratory Control Spike . 05/24/0◄ 09:00 
Gross Alpha 507 . pCI/L 1.0 99.5 70 130 

Sample ID: C0.C0S0910-001A · Sample Ouplfcate 05/24/0◄ 09:00 
Gron Alpha NO pCI/L 1.0 70 .130 0 30 

Sample JO: C04040049--001B Sample Duplicate 05/2410◄ 09:00 
Gross Alpha NO p~I/L 1.0 0 30 

Method: E903.0 Balch: RA226-0589 

Samplo JD: C04050805-001AMS Malrbc Spike 05/25104 12:50 
Radium 226 24.8 pCI/L 0.20 92.7 70 130 

· Samplo JD: C04050805--001AMSD Matrix Spll<e Oupncale 05/25/0◄ 12:50 
Radlurn:~G 25.<t pCI/L 0.20 04.B 70 130 2.f 30 

. Sample 10: MB-RA226-0589 Method Blank 05/25/0◄ 12:50 
Radlum226 ND pCI/L 0.20 

, Samplo ID: LCS,R,\226--0589 Laboratory Control Spike 05/2510412:50 
Radium 226 14.9 pCI/L 0.20 98.1 70 130 

Method: E904.0 Balch: 04228-li02A 

Sample JD: C04050891--001A Matrix Spike 05/28104 09:24 
Radium228 25 pCI/L 1.0 107 70 130 

Sample 10: C0405089f-001A Matrix Spike Dupnealo 05/2811)4 09:24 
Radlum228 22 pCI/L 1.0 96.8 70 130 9.8 30 

Qualifiers: 

RL - Analyle reporting limit. ND. Not detected at t~e reporting limit. 
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Energy Laboratories.Inc. 
23!>3 S:\h Creek Higli,-...1y 
t"(l Box:-:?."'$ 
C:aspi:r. WY 82602-

Quotation Date: 29-Apr-04 
Subminod l)y: !ta<y D•Witt 

· TEL: p07) 23S·OS U 
.f'AX: (307)234-1639 Quotation for Analytica_I Services# Cl212 
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QC: Level: STU 
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To :1$!1:Ure 1hat the quoied :analysis and pricing spcclfic.,~ions nrc·providcd, please include the Quote lD number 
reft-rtnced nboVe on the 'Chain of Cus1ody o~ samplt submitt:1I documents. 
~;uh.:-1mr.x:1in:;: oigmrik zin.il)'K'S lo Dn 0ubi1d1: bt,or.,larymay bC!1't:itUm:U, HM.!, i!ncfS,)' Ulboruluncs will i.:llll,'11 lb br.1n.:ll t.1t,,w:.l❖rii:1o Ot(111:lhri~Q O:N\11")(1 
1;1t,(lt~t<oti~ rvt thi5 i ... tvicc, /\n.y su~h hbor:11orio ,,·Ill~ h\,Jlcmd whhl11 the J~\w;ir.uor; An:i1)1icil R.:p,1n. · · · 
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the Project Manager and the laboratory's project manager, will decide whether or not to analyze the 
samples. 

3.4 FIELD DOCUMENTATION 

All aspects Qf s•mple collection and _handling as well as visu,l observations will- be documented in the 
field logbooks. Field logbooks will note the followi_ng information: 

• Site location 
• Sampler name(s) 
• • Date and time of s:i.mplc collection 
• Sample identification number(s) 
• Field water quality measurements (pH1 conductivity1 temperature) 
• Sample handling (including preservation, as appropriate) 
• How s::unp1e•collected (t".g. grAh. cnmpn1;ite0 bailer) . 

• Number and type of any QA/QC or split samples collected 
• Fidd observations, including any unusual conditio;1s or activities in the area 

4.0 WATER QUALITY PARAMETERS 

Wo.ter qu::tl.ity p2r.tmt"tl'!rR tn he ia.na.l}'2cd f~r the coUcctcd sample arc Presented in Table 4.1 below . 
.. 

:.i .. 
-,:•' '•i ·.0 •• • •• ,, .. ·,:•r:i:'sTAl3LE4:~• :/ .. · ·.· .; . .. :'• . ~{[:~~ ~:}·'.·:·~·_:: 

., . . 
.. ·: ..• ::.,.WATER OUALITY0

MONIT'o'RINif PARAiiETERS . ... .. ... ' 
Parameter Fraction Method Detection 'UNITS 

Limit 

GENERAL CHEMISTRY AND ANIONS 
oH EPA 150.1 0.1 man 
Electrical Conductivitv EPA 120.1 1 umhos/cm 
Total Dissolved Solids . . EPA 160.1 10 . man 
Total Susoended Solids EPA 160.2 b ma/I 
Alkalinity EPA310.1 2.0 mg/I tas 

caco,1 
Chloride EPA 325.2 1.0 man 
Fluoride EPA 340.2 o., man 
Nitrate IN03 + N02 as NI EPA 353.2 0.02 man 
Sulfate EPA 375,3 ,o.o man 

CATIONS AND TRACE METALS 
Barium Dissolved EPA 200.7, ICP 0.0031> mon 
Boron Dissolved · EPA 200.7, ICP ,0,001 fl•' man 
Calcium OissolVed EPA 200.7, ICP 0:2 ✓ man 
Iron Dissolved EPA 200.7. ICP o.o,..,., ma/I 
Lead Dissolved EPA 200.7. ICP 0,04i),\ man 
M~!.1!1t~:slum Dis:,olvcd EPA 200,7. ICP 0,2 ✓ mon 
Potassium Dissolved EPA 200.7. ICP 0.30 ✓ moll 
Sodium Dissolved EPA 200.7. ICP 0.30✓ moll 
Uranium Dissolved EPA 200.8, ICP•MS 0.0001 moll 
Vanadium Dissolved EPA 200.7. ICP 0.005~1 man 

RADIONUCLIDES 
R;irlium 226 Dissolved EPA 903.0 1 oCln 
Radium 228 Dissolved EPA 904.0 1 cCi/1 
Gross Alpha . Dissolved EPA 900.0 1 CCIII 
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Page_L_ of_j_ - -------- -· ~•:i•~~H•~U:::r PLEASE PRINT, prmlde as much Information as possible. Refer to corresponding notes on reverse side. 

,mpany Name: Project Name, PWS #, Permt ff, Etc.: 

U/Jl- U>JC.. '""':;,;c;,r- p..tltv 
~ Man Address: ,:,1 fl.) 11....., COntact Name;Pnona. Fa:ir. e.rna1: Sampler Name H other than emtact 
A11'NJ J£:, ~,,,._,~ J(J> "IHOMP~r,,J 

~.41<€. i'O 30it 17 l(O,JBG ~ °'1'!1 10'1 {:!1<t) 'o1'f-6U~ . •""I?!> rr....,tur.ca.- 1 
~,.,a,..,;1..,- s;,i!r.J',1&.S c.o EW1/?"7 -lAMr.~. 'T'110MPs,,,l C) M WJ//.U,d "'L, """' 
rro!ce Address: tnVOlce Contact & Pnona #: Purchase On:ier#: E.LIQuoto#: •.-.Jl- J)(,f.€£1.1 $,u,,.,.,,J 
•o GcF ~,;;,?'? 

l~i).-i-1. -'65'" I C./2./Z. •flLL•·P, ,-JM 8'l)'1'S'° -;;r,,-;-; 

.eport Required For: P0TW/WWTPO DWO § A '4J L~ SI ii E u = ... 1t D llotify ELI prior to RUSH 
Reca)Temp !!! 0 s sar,ple submittal for addiUonal Other " ... I O C .S>i'h charges and scheduling 

:pecial Report Formats - ELI must be noUHed prtor to .. .,,.. 
·g3:;g~ 0 Comments: Cooter 'O(s) ample submittal for the following: 
~1~~ 

w ~ ~ (' ~ , <'-½, .\--
EtAC □ ,'.2LAQ Leve!IVO :c t:. 

Q "" l) ~ t:. 
Cusiodf Sea~ oi 3ii i s . 

•ther .0 .!! ... ~ ~ Intact !X;'~ E "- • e ! DO/EDT O Form•! ::, E 'ii 
z~:::t <( ;! Slgna!t.re 0'..:·.w 

SAMPLE IDENTIFICATION Col1ect!on ~ w ) I 
Match Coltect!on w 

(Name, locaton, Interval, etc.) Dato llme MATRIX U) . lab ID 

1v::, .. .,. lol,l_u f t1HlltCJ't /H'(a) 'f-w V I ~I""{ -~;""f--~'{;J 
l I .J...., I ,. . • .. ... 

i.~ I~ ${!Q"71- - 'r'IEN:--3 ffH/11¢"/ l'13~ 'f-/,ll 

w 
I~ 
>: 
::; 

1,:..--; 

~-

!l'.! 
' .J ...... .. ' •. 

Custody Rellnquishedby. £,(...~· Oatemme: , Shlppod by.,,,_, , R~by. _L../ -. ,\,_,.,.._·fate/Ume: I"- . V . ""1 l\. n.. • .n ,.._ •. r • ·-··•:( , ~-1 !11·t·,r 
Record i,er,nquished cy: Oaternme S11fAledby. R-by. ll,le/11me: 

MUST be LABORATORY USE ONLY 
Signed Sampfe Ofsc,osal: Return lo dfent lsb Olspo!.at: t& Sample Type: # of fractions 

tn certain cln:umstanoes, sanpl!S submllt<d to Erergy llboralorles, In,. may bo rJbeontnct,d to otltercerffl!ed ltbooitorles In order lo Cl)fflpleta t,e •n•l)lsl• requ!!lad. 
This S!!rvts II nolko of this poulbRlty. AIi aub-corr.ract data \l'lll be dearly nobttd on your andytlcat nport. 

Visll our W3b slle at www.er.ergylab.com for additional information, downloadable fee schedule, forms, & links. 
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Energy_ Laboratories Inc. 

Sample Receipt Checklist 

Client Na~e: United Nuclear CorparatJon Date andTfme Received: 5120/200410:00:00 

Work Order Number ~050789 r 
Chockllst compleled by> \:\ o ,. o, b·o, 1 r • .,,..... I 

Received by: sp 

Reviewed by -::=:----,---;;:,::-----
1n1t111s Oat• 

Carrier name: J.!fll. 

Shipping container/cooler ln good condition? Yes E2J No □ Not Present D 
custody seals Intact or'l shipping container/cooler? Yes E2I No □ Not Present D 
Custody seals fnt3ct on sample botues? Yes D No□ · Not Present 0 
Chain or custody present? Yes E2I No □ 
Chain of custody signed when relinquished and received? Yes E2l No □ 

Chain of custody agrees with sample labels? Yes E2l No □ 
Samples In proper contalner/botl_le? Yes @ No □ 

Sample containers lntact7 Yes E2l No □ 
sumclent samplu vurunu: ror lndlc:ated lost? Yoo &!I No □ 

All samples received wilhfn holding Ume? Yes E2l No □ 
ContAlnor!Tcimp 01:ank tompot;;:i.lurA In r.nm(lliRnCA? . Yes □ No@ 1s·c 
Water .. VOA vials have zero heads pace? . Yes D No □ No VOA vials submitted E2I 

Water .. pH acceplable upon rece1pl? Yes E2l No 0 Not Applicable D 
Adjusted? Checked by 

Any No and/ar NA (not appllcable) response must be detailed In the comments sectJon befow. 

---------------------------------------------
C//entcontacted:. ________ _ 

Contacted by: 

Commonts: 
SPIit and ornsewd forto!af metals 

Correctlvo Action 

Dalo contacted; 

Regarding: 

Person contacted 

Printed with FinePrint - purchase at www.fineprint.com 



!tt"':"M? ENERGY LABORATORIES, INC. • 2393 Solt Creek Highway (82601) .'110. Box 3258 • Casper, WY 82602 ~- ."!!.~•-- TollFtee888.235.0S15 • 307.235.0515 • Ru301.234.1639•casper@enetgytab.com •www.enef!}ytab.ccm #tiMilf?rttst&tD 

ANALYTICAL SUMMARY REPORT 

Juno 24,200-1 

Max Chischilly 
United Nuclear Corporation 
1475 Pine Grove Road 
Ste 109 
PO Box 774018 
Gallup, NM 87305 

Workorder No,: C04050789 Quote ID: Cl247 • Groundwater Sampling 

Energy Laboratories Inc. received the following 2 samples from United Nuclear.Corporation on 5/20/2004 for analysis. 

Sample ID t:llent Sample JD Collect Dace Rc:n:hc D•te l'rhlrb. 

C04050789-00I NECR•Well l OS/17/04 9;40 05120/04 Aqueous 

C04050789•002 SECT27-Vcnt3 05/17/04 14:30 05120/04 Aqueous 

Ted 

Metals by ICPnCPMS, Dissolved 
Metals by lCP/lCPMS, Total 
Alknlinlly 
QA Calculattons 
Chloride 
Conductivity 
:Fluoride 
Mctols by JCP, Dissolved 
Metals by ICP-MS, Dissolved 
NitroSen. Nitrnte + Nitrite 
pH 
Gross Alpha 
Radium 226, Di.ssolved 
11:l'tfinm ?:?Jl:6 Tii!tcnlvr.rl 
Sotid.s, Total Dissolved 
Solids, Total Suspended 
Sulfate 

Same As Above 

There were no problems with the analyses and nil data for associated QC met EPA or laboratory specifications 
except where noted In the Case Narrative or Report. 

Jfyou have any questions regarding these tests results, please call. 

Report Approved Dy: 
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IW·td■ trl·fi1/&i$# 

Date: 24-Jun-04 

CLIENT: Unitod NucJea.r Corporation 

Project: UNC Closeout Plan CASE NARRATIVE 
Sample Delivery Group: C04050789 

nus JS nm FINAL PAGE OF TIIE LABORATORY ANALYTICAL REPORT 

COMMENTS 
Additional metals added per clients request 6123/04. 

BRANCH LABO RA TORY LOCATIONS 
eli-b - Energy Laboratories, Inc.• BIiiings, MT 
eli-cs • Enew Laboratories, Inc. • College Station, TX 
ell-g • Energy Laboratories, Inc. • Gillette, WY 
eli-h • Energy Laboratories, Inc. • Helena, MT 
cli-r. Energy Laboratories, Inc.• Rapid City, SD 

ORIGINAL SAMPLE SUBMIITAL(S) 
All original sample submittals have been returned with the data package. A copy of the submittal(s) has been included and 
tra.ckod in tho data package. 

SUBCONTRACTING ANALYSIS . 
Subcontracling of sample analyses to an outside laboralory may be required. lfso, ENERGY LA BORA TORIES wlll utilize 
its branch laboralories or qualified contract laboratories for this service. Any such laboratories will be indicated within the 
Laboratory Analytical Report. 

SAMPLE TEMPERATURE COMPLIANCE: 4"C (±2"C) 
Temperature of samples received may not be considered properly preserved by accepted standards. Samples that are hand 
delivered immediately after collection shall be considcre4 acceptable if there is evideace that the chilling process has begun. 

ENERGY LABORATORIES, INC. • CASPER, WY certifies that certain method selections contained in this report meet 
requirements as set forth by NELAC. Some client specific reporting requirements may not require NELAC reporting 
protocol. NELAC Certification Number E8764 l. 

ELI appreciates the opportunity.to provide you with this aaalytical service. For additional information and services visit our 
web page www.cnergylo,b.com. 

The total number of pages of this report are indicated by the page number located in the lower right comer. 
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. ATTACHMENT-1 

WESTWATER CANYON MEMBER'WATER QUALITY DATA 
Date Samele ID Location .Analvte Units Value auallfler 
8/12/1976 ·Mill Well Alkalinitv CCaCO3l mail 100 
8/12/1976 MillWell , Arsenic . mCJL . . 0.001 
8/12/1976 MillWell , Bicarbonate mail ~21.7 
8/12/1976 Mill Well Cadmium ' mail 0.01 
8/12/1976 Mill Well Calcium ··· ' mCJL 5.5 
8/12/1976 Mill Weil Chloride ma/L 17 
8/12/1976 MillWeil . Maanesium ma/L 0.8 
8/12/1976 ' MillWeil Manaanese mail 0.08 
8/12/1976 Mill Weil Nitrate + Nitrate as N . mail 5.3 
8/12/1976 Mill Well oH ' S.U,· 7,98 • 
8/12/1976 Mill Well Potassium mgll 6.6 
8/12/1976 Mill Well . Selenium mgil 0.ot 
8/12/1976 Mill Well Sodium mg/l .60 
8/12/1976 Mill Well Sulfate ·mall 32 
8/12/1976 MillWell TDS mall 335 
2/13/1979 TS-24A · Minewater Aluminum :,__J)}g/1 0.2 
2/13/1979 TS-24A Minewater Arsenic .ma/I 0.01 · 
2/13/1979 TS-24A · Minewater Barium ma/I 0.1 < 
2/13/1979 TS-24A '. Minewater Boron .ma/I 0.2 
2/13/1979 TS-24A · Minewater Cadmium 'ma/I 0.001 < 
2/13/1979 TS-24A , Minewater Chloride :ma/I 5.8 
2/13/1979 TS-24A Minewater Chromium ma/I 0.001 < 
2/13/1979 TS-24A : Minewater Cobalt ma/I 0.ot < 
2/13/1979 TS-24A · Minewater QQj:loer ~I 0.001 
2/13/1979 TS-24A : Minewater Cvanlde ·ma/I 0.1 < 
2/13/1979 TS-24A · Minewater Fluoride ·ma/I 0.5 
2/13/1979 TS-24A Minewater Iron • ma/I 0.05 
2/13/1979 TS.·24A · Minewater Lead ma/I 0.001 < 
2/13/1979 TS-24A : Minewater Manaanese ma/I 0.006 
2/13/1979 TS-24A · Minewater Mercurv · ma/I 0.0004 < 
2/13/1979 TS-24A 'Minewater Molvbdenum mall 0,003 
2/13/1979 TS-24A · Minewater Nickel ma/I 0.ot < 
2/13/1979 TS-24A · Minewater Nitrogen, Nitrate (as N) ·m!'.111 0.7 
2/13/1979 TS-24A : Minewater pH, lab SU 8.4 
2/13/1979 TS-24A Minewater Phenols · ma/I 0.003 
2/13/1979 TS-24A Minewater Radium-226 oCVI 76.7 ±2.8 
2/13/1979 'TS-24A Minewater Radium-228 oCi/1 ,1 ± 1 
2/13/1979 TS-24A Minewater Selenium ma/I 0.04 
2/13/1979 TS-24A Minewater Silica m!'.111 0.01 < 
2/13/1979 TS-24A : Minewater Sulfate mall 77 
2/13/1979 TS-24A Minewater TDS · mg/I 552 
2/13/1979 TS-24A Minewater Uranium mg/I 1.25 
2/13/1979 TS-24A Minewater Zinc mo/I 0.02 
2/14/1979 TS-28A Minewater Aluminum ma/I 0.3 
2/14/1979 TS-28A Minewater Arsenic ___!!!9/1 0.01 < 
;,114/1979 TS-28A Minewater Barium ma/I 0.1 < 
2/14/1979 TS-28A Minewater Boron mall 0.2 
2/14/1979 TS-28A Minewater Cadmium mall 0.001 < 
2/14/1979 TS-28A Minewater Chloride ___!!!9/1_ 6.1 
2/14/1979 TS-28A Minewater Chromium mg/I . 0.001 < 
2/14/1979 TS-28A Minewater Cobalt mg/I 0.01 < 
2/14/1979 TS-28A Minewaler Conner ma/I 0.002 
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----
ATTACHMENJ":1 

WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamolelD Location Analvte . Units, Value Quallfler 

2/14/1979 TS-28A Minewater C•~nlde .. mQ/1 0.1 < 
2/14/1979 TS-28A Minewater Fluoride mg/1 0.5 

2/14/1979 · TS·28A Minewater Iron ; ma/I 0.01 

2/14/1979 TS-28A Minewater Lead _!!!9/i 0.001 < 
2/14/1979 TS-28A Minewater Manaanese ! mnn 0.002 

2/14/1979 TS-28A Minewater Mercurv I mall 0.0004 < 
2/14/1979 TS-28A Minewater Mol•"'denum mQII 0.001 

2/14/1979 TS·28A Minewater Nickel mQ/i 0.01 

2/14/1979 TS-28A Minewater Nitro□en, Nitrate las Nl ma/I 1.2 

2/14/1979 TS-28A Minewater nH, lab SU 8.4 

2/14/1979 TS·2BA Minewater Phenols ma/I 0.003 

2/14/1979 .TS·28A ' Minewater Radium-226 oCl/1 103 ±3 

2/14/1979 TS-28A ' Minewater Radium-228 oCl/1 1 ± 2 

2/14/1979 .TS-28A ' Minewater Selenium ' man 0.04 

2/14/1979 TS-28A ' Minewater Silver mall 0.01 < 
2/14/1979 TS-28A Minewater Sulfate mw, 79 

2/14/1979 TS-28A Minewater TDS mall 421 

2/14/1979 TS-28A Minewater Uranium mall 0.725 

2/14/1979 TS-28A Minewater Zinc mall 0.01 

2/16/1979 TS-33A Minewater Alumlnum mi:i/1 1.2 

2/16/1979 · TS-33A Minewater Arsenic mg/I 0.01 < 
2/16/1979 TS-33A Minewater Barium ma/I 0,3 

2/16/1979 TS-33A Minewater Boron ' ma/I 0.2 I 

2/16/1979 TS·33A Minewater Cadmium ' mall 0.001 < ' 
2/16/1979 TS-33A Minewater Chloride i ma/I 7.7 

2/16/1979 TS-33A Minewater Chromium ma/I 0.002 I 
2/16/1979 TS-33A Minewater Cobalt mall 0.01 < ; 
2/16/1979 TS-33A Minewater Con~er mall 0.004 

2/16/1979 TS-33A Minewater c•~nide mQ/1 0.1 < ' 
2/16/1979 TS-33A Minewater Fluoride _!!!!!fl.___ 0.48 ' 

2/16/1979 TS-33A Minewater Iron mg/I 4.9 
' 2/16/1979 TS-33A Minewater Lead mg/I 0.001 < 

2/16/1979 TS-33A Minewater Mannanese mg11 0.011 ' 
2/16/1979 TS-33A Minewaler Mercurv ma/I 0.0004 < ' 
2/16/1979 TS-33A Minewater Moi""denum mg/I 0.003 

2/16/1979 TS!33A Minewater Nickel mnil 0.01 < 
Nitroaen, Nitrate 7as N) 0.7 ' 2/16/1979 TS·33A Minewater mall 

2/16/1979 TS-33A Minewater nH, lab SU 7.98 ' 
2/16/1979 TS-33A Minewater Phenols ma/I 0.004 i 
2/16/1979 TS·33A Minewater Radium-226 oCl/1 0.6 ±0.4 ' 

' 
2/16/1979 TS-33A Minewater Radium-228 oCi/i 5 ±2 i 

' 
2/16/1979 TS-33A Minewater Selenium mwl 0.04 

2/16/1979 TS-33A Minewater Silver ma/I 0.01 < ' 

2/16/1979 TS·33A Minewater Sulfate ma/I 81 

2/16/i979 TS-33A Minewater TDS ma/I 415 

2/16/1979 TS·33A Minewater Uranium ma/I 2.07 

2/16/1979 TS-33A Minewater Zinc man 0.01 < 
2/17/1979 TS-38A Minewater Aluminum mall 0.3 

2/17/1979 TS-38A Minewater Arsenic mall 0.01 < 
2/17/1979 TS-38A Minewater Barium mg/I 0.7 

2/17/1979 TS-38A Minewater Boron mall 0.2 

2/17/1979 TS-38A Minewater Cadmium mall 0.001 < 
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ATTACHMENT1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date .SamolelD Location ·Analvle Units Value Quallfler 
2/17/1979 IS·38A Minewater Chloride -mg/I 6.2 
2/17/1979 TS-38A Minewater Chromium · ·mgil 0.001 < 
2/17/1979 TS·38A .Minewater Cobalt : mgil ·0.01 < 
2/17/1979 · TS-38A .Minewater Conner __:_!!!llil · 0.001 < 
2/17/1979 TS-38A Minewater Cvanlde . mnn 0.1 < 
2/17/1979 TS-38A Minewater Fluoride mail 0.48 
2/17/1979 TS-38A Minewater Iron ! mail : 2.5 
2/17/1979 TS·38A . ·Minewater Lead mail 0.001 < 
2/17/1979 TS-38A ,Minewater Manaanese · mail · 0.003 
2/17/1979 TS-38A :Minewater Mercurv ' mail 0.0004 < 
2/17/1979 TS-38A Minewater Molvndenum mail '0.002: 
2/17/1979 TS-38A ,Minewater Nickel mail 0.01 < 
2/17/1979 TS·38A •Minewater Nitroaen, Nitrate ras Nl mail 0.5 
2/17/1979 TS-38A .Mlnewater oH, lab SU 8.2 
2/17/1979 rrS-38A :Mfnewater Phenols -· : mail 0.005' 
2/17/1979 TS-38A :Minewater Radium-226 pCI/I 49.3 ±2.1 
2/17/1979 TS-38A -Minewater Radium-228: pCI/I 1 < 
2/17/1979 ·TS·38A . iMinel'iater Selenium moil 0.03 
2/17/1979 TS-38A :Mfnewater Sliver moil 0.01 < 
2/17/1979 TS-38A ,Minewater Sulfate .moil 76 
2/17/1979 TS·38A Minewater TDS .moil 483 
2/17/1979 TS·38A !Minewater Uranium mo/I ·2.1 
2/17/1979 TS-38A . i Minewater Zinc I mo/I 0.01 < 
2/21/1979 TS-43A ;Minewater Aluminum mail 0.3 
2/21/1979 ,TS·43A ,Minel'iater Arsenic mail 0.01 < 
2/21/1979 ·:rs-43A iMinewater Barium moil 0.4 
2/21/1979 TS-43A . ; Minewater Boron mail 0.3 
2/21/1979 TS-43A • iMinewater Cadmium mail 0.001 < 
2/21/1979 TS·43A lMinewater Chloride mail 7 
2/21/1979 TS-43A • i Minewater Chromium _!!!9/1_ 0.001 < 2/21/1979 TS-43A . : Minewater Cobali moil 0.01 < 2/21/1979 TS-43A . ! Minewater Coooer ' moil 0.003 
2/21/1979 TS·43A , ,Minewater Cvanlde mall 0.1 < 
2/21/1979 TS·43A . t Minewater Fluoride moil 0.46 
2/21/1979 TS-43A :Minewater Iron ' mail 0.07 
2/21/1979 TS-43A · , Minewater Lead moll 0.001 < 2/21/1979 TS-43A 'Minewater Manaanese mall 0.01 
2/21/1979 TS·43A ,Minewater Mercury mall 0.0004 < 2/21/1979 TS-43A . , Minewater Molvbdenum mail 0.002 
2/21/1979 TS-43A •Minewater Nickel moil 0.01 < 2/21/1979 TS·43A •Minewaler Nltroaen, Nitrate las Nl moil 0.4 
2/21/1979 TS·43A : i Minewater nH, lab mail 8.19 
2/21/1979 TS-43A . ; Minewater Phenols ma/I 0.003 
2/21/1979 TS-43A 1Minewater Radium-226 oCVI 82 ± 1.7 
2/21/1979 TS·43A :Minewater Radium-228· oCVI 1 < 
2/21/1979 TS-43A /Minewater Selenium mall 0.03 
2121/1979 TS-43A •Minewater Sliver mall 0.01 < 
2/21/1979 TS-43A , . Minewater Sulfate . mail 73 
2/21/1979 TS-43A · Minewater TDS moil 386 
2/21/1979 TS-43A 1Minewater Uranium mo/I 0.96 
2/21/1979 TS-43A :Minewater Zinc ' moil 0.01 < 2/27/1979 TS·47A 1Mfnewater Aluminum mall 0.3 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Samele ID Location Analvte Units Value Qualifier 
2/27/1979 TS-47A Minewater Arsenic mo I, 0.01 < 
2/27/1979 ,TS-47A Minewater Barium " ' -mo 0.1 ' 
2127/1979 TS•47A . Minewater Boron mo · 0.3 · 
2127/1979 ' TS-47A Minewater Cadmium ~ 0.001 < 
2/27/1979 TS-47A Minewater Chloride man 7 
2/27/1979 TS-47A Minewater Chromium man 0.001 < 
2127/1979 TS-47A Minewater Cobalt man 0.01 < 
2127/1979 TS-47A Minewater Conner man 0.001 < 
2127/1979 -TS-47A Minewater Cvanlde man· 0.2 
2127/1979 : TS-47A · Minewater Fluoride man 0.48 
2127/1979 i TS-47A Minewater Iron man 0.61 
2127/1979 \ · TS-47A Minewater Lead man 0.001 < 
2/27/1979 TS-47A Minewater Manoanese man 0.02 
2127/1979 TS-47A Minewater Mercurv man 0.0004 
2127/1979 TS-47A Minewater Molvhdenum man 0.001 < 
2127/1979 TS-47A Minewater Nickel man 0.01 <' 
2127/1979 TS-47A • Minewater Nitrooen, Nitrate (as N\ mnn 0.5 
2127/1979 TS-47A Minewater nH,lab man 7.42 
2127/1979 TS-47A Minewater Phenols man 0.002 
2/27/1979 TS-47A Minewater Radium-226 oCi/1 155 ±3 
2127/1979 TS-47A Minewater Radium-228 oCi/1 1 < 
2127/1979 TS-47A Minewater Selenium -man 0.04 
2/27/1979 TS-47A Minewater Sliver man 0.01 < 
2127/1979 TS-47A Minewater Sulfate man 70 
2127/1979 TS-47A Minewater TDS mn 383 
2127/1979 TS-47A Minewater Uranium ma 3.71 
2127/1979 TS-47A Minewater Zinc mo 0.01 < 
3/14/1979 TS-52A Minewater Aluminum mo 0.3 
3/14/1979 TS-52A Minewater Arsenic mo 0.01 < 
3/14/1979 TS-52A Minewater Barium ___!!!911_ 0.2 
3/14/1979 TS-52A Minewater Boron mo 0.3 
3/14/1979 TS·52A· Minewater Cadmium mo 0.001 < 
3/14/1979 TS-52A Minewater Chloride mn 6.5 
3/14/1979 TS-52A Minewater Chromium man 0.041 
3/14/1979 TS·52A Minewater Cobalt mn'I 0.01 < 
3/14/1979 TS·52A Minewater Conner me•, 0.016 
3/14/1979 TS-52A Minewater Cvanide man 0.1 
3/14/1979 TS-52A Minewater Fluoride mnn 0.52 
3/14/1979 TS-52A Minewater Iron man 0.62 
3/14/1979 .TS-52A Minewater Lead moll 0.001 < 
3/14/1979 TS-52A Minewater Manoanese mo 0.081 
3/14/1979 TS·52A Minewater Mercurv ma 0.0004 < 
3/14/1979 TS-52A Minewater Molvbdenum mo~ 0.003 
3/14/1979 TS-52A Minewater Nickel man 0.01 < 
3/14/1979 TS·52A Minewater Nitrooen, Nitrate ras Nl mall 0.5 
3/14/1979 TS-52A Minewater oH, lab man 7.2 
3/14/1979 TS-52A Minewater Phenols mnn 0.006 
3/14/1979 TS-52A Minewater Radium-226 nCVI 67 ±2.7 
3/14/1979 TS·52A Minewater Radium-228 oCi/1 1 < 
3/14/1979 TS-52A Minewater Selenium mn 0.03 
3/14/1979 TS-52A Minewater Silver mn 0.01 < 
3/14/1979 TS·52A Mlnewater Sulfate 

,. mn 70 
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ATTACHMENT·1 · 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Sample ID ·Location· ·Anafyte " .. ' Units Value auallfler 
· 3/14/1979 TS·52A Minewater TDS · ,, ma/I ·386 

3/14/1979 TS·52A · Minewater Uranium mo/I 1.57 
3/14/1979 ·TS-52A .Minewater Zinc ; ' ·ma/I 0.02 
3/27/1979 . !TS-56A . Minewater Aluminum !~I · 0.1 < 
3/27/1979 · TS-56A Minewater Arsenic · · ma/I 0.01 < 
3/27/1979 'TS·56A . ,Minewater Barium I ·ma/I 0.2 
3/27/1979 _:rs,ssA .Minewater Boron .moil .0.2 
3/27/1979 ,TS-56A . --Minewater Cadmium moll 0.001 < 
3/27/1979 :TS-56A . Minewater Chloride : mo/I 7 
3/27/1979 : TS-56A · -Minewater Chromium mo/I 0.002 
3/27/1979 :TS·56A ' .Minewater Cobalt moll 0.01 <. 
3/27/1979 ITS·56A .. Minewater Cooner moll 0.001 
3/27/1979 1TS-56A . :Minewater Cyanide mo/I 0.1 < 
3/27/1979 'TS·56A ,Minewater Fluoride , _!!lg/I 0.48-
3/27/1979 :TS-56A .. Minewater Iron mg/I 0.02 
3/27/1979 !TS'56A , -Mlnewater Lead ma/I 0.001 < 
3/27/1979 ,TS-56A Minewater Manaanese ma/I 0.002 
3/27/1979 !TS;56A , -Minewater Mercurv ma/I 0.0004 < 
3/27/1979 i TS·56A · Minewater Molvndenum mo/I 0.001 
3/27/1979 :TS'56A , Minewater Nickel mall 0.01 < 
3/27/1979 : TS'56A Minewater Nitrooen, Nitrate cas Nl · ma/I 0.5 
3/27/1979 ; TS;56A , .Minewater nH, lab ma/I .· 8 
3/27/1979 :rs,ssA -Minewater Phenols mall 0.001 < 
3/27/1979 : TS;56A . ,Minewater Aadium-226 PCVI 89.8 ±2.3 
3/27/1979 ;:J'S'56A :Minewater Aadium-228 pCVI 2 ±1 
3/27/1979 •TS'56A i ,Minewater Selenium mo/I 0.03 
3/27/1979 · TS!56A , Minewater Sliver mg/I 0.01 < 
3/27/1979 'TS'56A , ,Minewater Sulfate ma/I 76 
3/27/1979 'TS·56A : ;Minewater TDS ma/I 404 
3127/1979 . TS-56A , •Minewater Uranium mg/I 1.53 
3127/1979 , TS'56A , Minewater Zinc ma/I 0.01 <. 
4/11/1979 : ·TS0 63 : ·Minewater Aluminum mo/I ,0.2 < 4/11/1979 . TS-63 . Minewater Arsenic moll 0.01 < 
4111/1979 · · TS-63 : Minewater Barium mo/I ·0.2 
4/11/1979 .. TS-63 : Minewater Boron mo/I :0.1 < 4/11/1979 'TS-63 · ,Minewater Cadmium mo/I 0.01 < 4/11/1979 · TS-63 ,Minewater Chloride ma/I 5. 
4/11/1979 --TS-63 . Minewater Chromium ma/I 0.02 < 4/11/1979 ·TS-63 , Minewater Cobalt mall 0.03 < 4/11/1979 :TS-63 · Minewater Conner mo/I 0.01 < 4/11/1979 TS·63 Minewater Cyanide mo/I 0.1 < 4/11/1979 ·TS-63 Minewater Fluoride mwi 0.51 
4/11/1979 .TS-63 Minewater Iron moll 0.05 < 4/11/1979 TS-63 Minewater Lead _!!lg/I 0.05 < 
4/11/1979 ,TS-63 Minewater Manganese ma/I 0.01 < 4/11/1979 :TS-63 Minewater Mercurv ma/I 0.0004 < 4/11/1979 ·TS-63 Minewater Molvodenum ma/I 0.04 < 4/11/1979 ,TS-63 Minewater Nickel mall 0.02 
4/11/1979 ·TS-63 Minewater Nitro11en, Nitrate cas Nl _!:!!9/1 13 
4/11/1979 TS-63 Minewater nH, lab ma/I 7.59 
4/11/1979 ,TS-63 Minewater Phenols mo/I 0.001 < 4/11/1979 ·TS-63 Mlnewater Aadium-226 oCVI 22 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamolelD Location Analvte Units Value Qualifier 
4/11/1979 TS-63 Mlnewater Radium-228 ! oCVI 5 
4/11/1979 TS-63 Minewater Sc I umhos/cm 600 
4/11/1979 TS-63 Minewater Selenium : I mall 0.02 
4/11/1979 TS-63 Minewaler Sliver ' l mall 0.01 < 
4/11/1979 ' TS-63 Minewater Sodium mall 85.3 
4/11/1979 TS-63 Minewater Sulfate moll 75.8 
4/11/1979 TS-63 Minewater TDS moll 380.5 
4/11/1979 TS-63 Minewater Thorium-230 I oCi/1 · 0.6 < 
4/11/1979 TS-63 Mlnewater Uranium moll 2.29 
4/11/1979 TS-63 Minewaler Vanadium mall 0.1 < 
4/11/1979 TS-63 Minewater Zinc mnll 0.01 < 
5/2/1979 TS-69 Minewaler Aluminum mnll 0.2 < 
5/2/1979 · TS-69 Minewater Barium mall 0.1 < 

I 

5/2/1979 TS-69 Minewater Cadmium moll 0.01 < 
5/2/1979 TS-69 Minewater Chloride moll 5 
5/2/1979 TS-69 Minewater Chromium mall 0.02 < 
5/2/1979 TS-69 Minewaler Cobalt mall 0.05 < 
5/2/1979 TS-69 Minewater Conner moll 0.01 < 
5/2/1979 TS-69 Minewater Fluoride mall 0.42 

' 5/2/1979 TS-69 Mlnewater Iron mo11. 0.04 < 
' 5/2/1979 TS-69 Minewater Lead ma/I 0.05 < : 

5/2/1979 TS-69 Mlnewater Manaanese mall 0.01 <· : 
5/2/1979 . TS-69 Minewater Mercurv mall 0.0004 < 
5/2/1979 TS-69 Minewater Molvndenum mall 0.04 < [: 
5/2/1979 TS-69 Minewater Nickel man 0.04 < 
512/1979 TS-69 Minewater Nitro11en, Nitrate (as NI moll 1 I. 

512/1979 TS-69 Minewater oH, lab mall 8.45 ! 
512/1979 TS-69 Minewater Phenols man 0.001 < '· 
512/1979 TS-69 Mlnewater Radium-226 oCl/1 11.2 
512/1979 TS-69 Minewater Sc umhoslcm 485 'I 

512/1979 TS-69 Minewater Sliver moll 0.0, < 
512/1979 TS-69 Minewater Sodium · moll 1009.1 
51211979 TS-69 Mlnewater Sulfate mnn 73.3 
51211979 TS-69 Minewater TDS mall 370.5 I 

512/1979 TS-69 Minewater Thorium-230 oCl/1 5.8 
51211979 TS-69 Minewater Uranium mn/1 1.7 
51211979 TS-69 Minewater Vanadium mall 0.1 < 
512/1979 TS-69 Minewater Zinc mall 0.01 < 
6/1111979 Mlnewater Aluminum moll 0.339 ! 

L 
6111/1979 · Minewater Arsenic man 0.0118 
6/11/1979 Minewater Barium moll 0.043 :j 

; 

6/11/1979 Minewater Boron mo 11 0.01 
6111/1979 Minewater Cadmium ma 11 0.0038 ,, 
6/11/1979 Minewater Chloride man 13.4 
6/11/1979 Minewater Chromium moll 0.0356 
6111/1979 Minewater Cobalt moll 0.0001 I 

< 
6111/1979 Minewater Conner mn11 0.0235 
6/11/1979 Minewater Fluoride moll 0.55 
6/11/1979 Minewater Iron mall 0.059 
6/11/1979 Minewater Lead moll 0.0138 

\ 
6/11/1979 Minewater Manaanese mall 0.0026 
6/11/1979 Minewater Mercurv mall 0.001 
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ATTACHMENT 1 
. WESTWATER CANYON MEMBER WATER QUALITY DATA 

. ' ' 

Date Sample ID . Location ' ' 
Analyte Unlls Value Qualifier 

6/11/1979 Minewater Molvndenum · · ma/I 0,0373 
6/11/1979 Minewaler . Nickel ma/I 0.1349 
6/11/1979 Minewater Nitroaen, Nitrate !as Nl ma/I 0.1 < 
6/11/1979 Minewater P.H, lab SU 7.94 
6/11/1979 Mlnewater Radium-226 PCi/I 36.1 
6/11/1979 Minewater Radium-228 oCi/1 5.2 
6/11/1979 . Minewater Sc umhos/cm 690 
6/11/1979 Minewater Selenium man 0.0149 
6/11/1979 Minewater Sliver ma/I 0.0054 
6/11/1979 Minewater Sodium man 10 
6/11/1979 Minewater Suttate ma/I 111.5 
6/11/1979 Minewater TDS mC'I/I 449.6 
6/11/1979 Minewater Thorium-230 pCi/1 120.5 
6/11/1979 Minewater Uranium mQ/1 3,62 
6/11/1979 Minewater Vanadium -mg/I 0.1 
6/11/1979 Minewater Zinc .ma/I 0.0022 
4/30/1980 Minewater Alkalinilv !CaC03\ ,ma/I 232 
4/30/1980 Minewater Aluminum ma/I 2.8 
4/30/1980 Minewater Barium •mo/I 0.1 
4/30/1980 Minewater Calcium .ma/I 10.1 
4/30/1980 Minewater Chloride ma/I 6.5 
4/30/1980 Minewater Iron ma/I 1.99 
4/30/1980 Minewater Lead-210 oCi/I 240 ±7.0 
4/30/1980 Minewater Maaneslum mq/I 1 < 
4/30/1980 Minewater Manoanese mQ/1 0.003 
4/30/1980 Minewater pH,lab SU 8 
4/30/1980 Minewater P.olasslum ma/I 2.2 
4/30/1980 Minewater Radium-226 oCi/I 490 ±12 
4/30/1980 Minewater Radium-228 oCi/I 1 < 
4/30/1980 Minewater Sc umhos/cm 691 
4/30/1980 Minewater Selenium ma/I 0.004 
4/30/1980 Minewater Silica ma/I 21 
4/30/1980 Minewater Sodium ma/I 170 
4/30/1980 Minewater Sulfate man 71 
4/30/1980 Minewater TDS ma/I 381 
4/30/1980 Minewater Thorium-230 oCi/I ·0.6 < 4/30/1980 Minewater Uranium mall 2.84. 
4/30/1980 Minewater Zinc ma/I 0.02 
7/16/1980 Minewater Alkalinilv CCaC03l mail 127 
7/16/1980 Minewater Aluminum mail 0.1 < 7/16/1980 Minewater Barium mall 0.01 < 
7/16/1980 Minewater Bicarbonate mall 155 
7/16/1980 Minewater Calcium mall 31 
7/16/1980 Minewater Carbonate mQ/1 0.1 < 
7/16/1980 Minewater Chloride · ma/I 14.9 
7/16/1980 Minewater Iron ma/I 0.1 < 
7/16/1980 Minewater Lead-210 oCi/1 0 ± 3.42 
7/16/1980 Minewater Mat1neslum mo/I 4.2 
7/16/1980 Minewater Manaanese ma/I 1.3 
7/16/1980 Minewater oH, lab SU 6.7 
7/16/1980 Minewater Potassium ma/I 1.9 
7/16/1980 Minewater Radium-226 oCi/1 86.1 ± 1.7. 
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ATTACHMENT 1 

WESTWATER CANYON MEMBER WATER QUALITY DATA 
Date Sami,lelD Location Analyte Units Value Qualifier 
7/16/1980 Minewater Radium-228 oCVI 1.3 ±5.0 
7/16/1980 Minewater Sc umhos/cm 950 
7/16/1980 Minewater Selenium. man 0.05 
7/16/1980 Minewater SIiicon ~ 6.9 
7/16/1980 Minewater Sodium n,n7i 140 
7/16/1980 Mlnewater Sulfate mo/I 272 
7/16/1980 Minewater TDS ma/I 538 
7/16/1980 Minewater Thorium-230 oCI/I 5.3 ±2.6 
7/16/1980 Minewater Uranium mnn 2.7 
7/16/1980 Minewater Zinc mnn 0.01 
10/9/1984 MillWell Alkalinhv !CaC03) mn/L 197 
10/9/1984 .MillWell Aluminum . mnll 0.05 
10/9/1984 --MillWell Ammonium as N ma/L • 0.05 
10/9/1984 Mifl•Well Arsenic mall 0.001 
10/9/1984 MillWell Bicarbonate mall 239.7 
10/9/1984 MillWell Cadmium mo/L 0.01 
10/9/1984 MillWell Calcium moll 4.7 
10/9/1984 MillWell Chloride mall 4.1 
10/9/1984 MillWell Cobalt mnn 0.05 
10/9/1984 MillWell Gross Aloha oCI/L 43 
10/9/1984 MillWell Lead mn/L 0.05 
10/9/1984 MillWell Lead 210 nCI/L 9.3 
10/9/1984 MillWell Maaneslum moll 3.24 
10/9/1984 MillWell Manganese mall 0.01 
10/9/1984 MillWell Molvndenum mn'L 0.01 
10/9/1984 MillWell Nickel ma/L 0.05 
10/9/1984 MillWell nH s.u. 8.49 
10/9/1984 MillWell Potassium mo/L 1.6 
10/9/1984 MillWell Radium 226 oClll 1.8 
10/9/1984 MillWell Selenium mall 0.001 
10/9/1984 Mill Weil Sodium me 103.2 
10/9/1984 Mill Weil Sulfate mr 17.7 
10/9/1984 MillWell TDS me 228 
10/9/1984 MillWell Thorium 230 oCill 61.3 
10/9/1984 MillWell Uranium ma/L 0.065 
10/9/1984 MillWell Vanadium mr/L 0.01 
4/23/1992 MillWell Alkalinity iCaC03) mr L· 201 
4/23/1992 MillWell Aluminum m, 0.1 
4/23/1992 · Mill Weil Ammonium as N me 0.1 
4/23/1992 MillWell Arsenic ma 0.004 
4/23/1992 MillWell Bervllium moll 0.1 
4/23/1992 MIIIWell Bicarbonate mall 245 
4/23/1992 MillWell Cadmium moll 0.01 
4/23/1992 MillWell Calcium ma/L 3.2 
4/23/1992 MIIIWell Chloride maJL 6.3 
4/23/1992 MillWell Cobalt ma/L 0.01 
4/23/1992 MiliWell Gross Aloha oCI/L 2.3 
4/23/1992 MillWell Lead ma/L 0.05 
4/23/1992 MillWell Lead 210 oCI/L 1 
4/23/1992 MiliWell Maaneslum mo/L 0.4 
4/23/1992 MiliWell Manaanese mall 0.01 
4/23/1992 MiliWell Molvndenum mall 0.1 
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ATTACHMENT 1 
. , I' . • , 

WESTWATER CANYON MEMBER WATER QUALITY DATA 
Date Samole ID Location . · Analyte ' . Units ' Value Quallller .. ' 
4i23i1992 :Mill Well Nickel ' : mn/L ' 0.05 
4i23i1992 ,Mill Well Nilrate + Nilrate as N m"" 0.1 
4i23/1992 ,Mill Well nH ·s.u .. 8.83 
4123/1992 ',MillWell Potassium _l!!.llil 1 .. 

4123/1992 •Mill Well Radium 226 oCi/L 0,4 
4123/1992 · ,Mil!Well Radium 228 oCl/l 2.1 
4/23/1992 :Mill Well Selenium mn/L 0.218 
4/23/1992 

.. 
lMillWell Sodium mo/L 123 

4/23/1992 iMillWell Sulfate mo/L 33,3 
4/23/1992 IMillWell TDS mo/L 292 
4/23/1992 iMillWell Thorium 230 oCi/L 0.2' 
4i23/1992 1MillWell Uranium moil 0.576' 
4i23/1992 IMillWell Vanadium moil 0.1 . 
7/28/1993 !Mill Well Alkalinity {CaC031 mo/L 188 
7/28/1993 iMillWell Aluminum mnil · 0.16 · 
7/28/1993 !Mill Well Ammonium as N mn/L 0.05 
7/28/1993 !Mill Well Arsenic mniL 0.001 : 
7/28/1993 :Mill Well Ber.Ilium moil 0.005 · 
7/28/1993 Mill Well Bicarbonate moil 229 
7/28/1993 'Mill Well· Cadmium mo/L 0.01 
7/28/1993 :Mill Well Calcium moil 15 
7/28/1993 'Mill Well Chloride mo/L 182 
7/28/1993 'Mill Well Cobalt mo/L 0.01 
7/28/1993 Mill Well Gross Alpha oCI/L 1.8 
7/28/1993 :Mill Well Lead ma/L 0.05 
7/28/1993 ·Mill Well Maoneslum mn/L 4.9 
7/28/1993 Mill Well Manaanese moil 0.24 
7/28/1993 Mill Well Molvndenum moiL 0.1 
7/28/1993 ,Mill Well Nickel mo/L 0.05 
7i28i1993 Mill Well Nilrate + Nitrate as N moil 0.1 
7/28/1993 Mill Well pH s.u. 8.49 
7/2811993 Mill Well Potassium mo/L 3 
7/28/1993 Mill Well Radium 226 oCiiL 1.6 
7/28/1993 Mill Well Radium 228 oCi/L 1.4 
7/28/1993 Mill Well Selenium mo/L 0.003 
7/28/1993 Mill Well Sodium mn/L 708 
7/28/1993 Mill Well Sulfate mnil 1260 
7/28/1993 Mill Well TDS mniL 2258 
7/28/1993 Mill Well Thorium 230 nCI/L 0.2 
7/28/1993 Mill Well Uranium mo/L 0.002 
7/28/1993 Mill Well Vanadium moil 0.1 
6/18/2002 Mill Well Alkalinity (CaC03l moil 185 
6/18/2002 Mill Well Aluminum mo/L 0.1 
6/18/2002 Mill Well Ammonium as N mnn 0.5 
6/18/2002 Mill Well Arsenic mr/L 0.001 
6118/2002 Mill Well Ber.Ilium m< L O.ot 
6/18/2002 Mill Well Bicarbonate m< L 225 
6/18/2002 Mill Well Cadmium mc/L 0.005 
6/18/2002 . Mill Well Calcium me L 16 
6/18/2002 Mill Well Chloride me L 160 
6/18/2002 Mill Well Coball mniL 0.01 
6/18/2002 Mill Well Gross Aloha nCUL 1 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Dale SamolelD Location· Analyte Units , Value Qualifier 
611812002 MillWell Lead mn/L 0.05 
6/1812002 MillWell Lead 210 nCi/L 1 
6/1812002 MillWell MaQneslum mn/L 4.2 , 
6118/2002 MillWell Manganese _1!!9/L 0.05 . 
6/1812002 MillWell Molvhdenum mo/L 0,1 I 

6/1812002 MillWell Nickel mnn· 0.05 : 

I 6/1812002 Mill Well Nitrate + Nitrate as N mn/L· 0.1 
6/1812002 Mill Well nH s.u.' 8.34 ' 
6/18/2002 Mill Well Potassium mn/L 3.5 
6/18/2002 . Mill Well Radium 226 oCI/L' 0.7 
6/18/2002 Mill Well Radium 228 oCi/L 2.7 
6118/2002 Mill Well Selenium ma/L 0.001 
6118/2002 Mill Well Sodium ma/L· 644 , 
6/1812002 MillWell Sulfate mall 1100 
6/18/2002 MillWell TDS mn/L 2090 
6/18/2002 MillWell Thorium 230 nCI/L 0.02 
6118/2002 Mill Well Uranium ma/L 0.07 
6/18/2002 Mill Well Vanadium ma/I 0.1 
Noles: 
Qualifier of< signifies !Hal concentration was less than detection limit shown 
Qualifier of± reoresenls Precision of radionuclldes analvsls 
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CHEMICAL GROUND-WATER ANALYSES OF TRIBAL WELLS AND SPRINGS OPERATED BY. 
THE GROmm-WATER DEVELOTh!ENT Al\TJ) SF.ALLOW WELL AND SPRING DEVELOPMENT DEPARTMENTS ( continued.) 

Qaad. Miles from Fielq. Date Si02 Ca Mg Na HC03 COJ 804 Cl F NO Hard-Dis- Conduc - pH Geological 

# NE-Corner # or Col-
3 ness solved ta.nee Formation 

West South Name J.ect P a r t s Per M i l 1 i 0 n (ppm) ppm Solids 

District 16 _(continued) 

106 0.55 X 16.15 16B- 12 5/50 11 169 87 24': 2l~7 0 596 5 .2 .. 3 779 1010 1350 Glorieta 

5.35 X 14.70 16B- LOA 2164 356 236 220 0 385 20 592 1125 1500 8.1 Glorieta 
I , 

7.60 X 12.10 16l{-336 9/53 5,8 80 19 227 776 O 91 26 1.4 . 3 278 832 1330 Alluvium 

.:; }1 C. 10.80 16.A--3lio ,,,. ! _- ~ 12 139 44 264 890 O 314 24 . 6 13 528 1250 1810 Alluviu."Il 
/ • -r.) X Of )4 

12 .92 x. 10.}'.) l6T-525 12/53 458 52 10 1080 8 .6 Crevasse 
Canyon 

4.65 X 12 .80 16-3-7 8/49 153 0 8 268 west'r;ater 
Canyon 

107 lt.60 X 10.00 l6K-328 8/53 5-1 20 11 262 498 11 210 12 .o L9 95 778 1280 Menefee 

16-18 
8.55 X 16. 70 16T-339 8/54 14 48 13 157 364 o 138 13 .5 .2 17!~ 613 937 Gallup 

h .75 X 7.20 16T-524 11/53 310 67 8 1h 842 8 .8 ·Menefee 

0 . 25 X 8 C:'" 16'1'-526 12/53 548 55 9 50 1260 8.4 Menefee+ 
. /) Crevasse 

Canyon 

108 2.15 X 6 . 35 16-2-8 3/50 590 O 2430 i+320 La!ldslide 

119 10.50 X 10.00 16'1'-521 n/63 10 19 1.5 204 416 0 124 15 2 .0 .7 54 581 912 7:,9 Entrada 

'\".)A 12.~5 x 5~5:3 16:8~39 12/h8 1. :2 ,5 141 244 16 5l~ 19 .4 . 9 5 353 576 Sonnl11 
-1-V 

7,35 X 4.20 16-5-9 3/53 114 0 4650 373 13400 Petrified.<:i 
li' ,,. c,"- I .o.e.,.,, w 
Upper w 

? .75 X 4 . 50 San 11/48 2.0 3.3 219 436 O 77 33 1.2 8.6 18 559 881 Wingate 
(Rock 

Antone Point) 
Sur. 

121 0,50 :x .4.55 16T-529 3/64 7 .1 10 2 .l~ 147 236 o 92 44 .8 .o 35 419 687 8 .2 Glorieta 

::.23 0.35 X 3, 40 l6K-321 5/51 10 58 21 287 587 0 314 30 1.6 .8 231 1010 1560 Gallup 

16-l+-20 
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To: 

From: 

MWH 

Roy Blickwcdel 
Larry Bush 

Jed Thompson 

Date: August 3, 2004 

Job No: 1010139.011802 

Subject: Groundwater Quality in the Westwater Canyon Member at the Northeast 

Church Rock Mine 

This memorandum was prepared in response to comments to the Northeast Church Rock (NECR) 
Mine Closeout Plan received from the State of New Mexico, Mining and Minerals rn,;sion (MMD) in 
their memo dared June 23, 2004. This memorandum presents available information about: 

• Regional groundwater quality within the Westwater Canyon Member, Dakota Sandstone and 
Gallup Formation near_ the NECR Mine site (the Site), 

• Historic groundwater quality annlyses of NECR mine water; and, 

• Comparisons of regional and historic water quality data to the groundwater sample collected ar 
the Site on May 17, 2004. 

HISTORIC AND REGIONAL DATA 

Historic and regional groundwater quality data sources used in this report arc: listed below. 

• 

• 

• 

• 

• 

• 

W'at,r Quality Impact, of Uraui11n1 Mining a11d A.filling Actfritie, in th, Grat/If Mineral Bdt, Ne11• 
Mexico. (EPA, 1975) 

117aler Quality Data for Diuhazyp from Neu• Mexi<o Ura11i11111 Mine, a11d Mills. (NMEID, 1980) 

Hydrogeo!ogr and 117ater Ruo11rru of San ]11011 Ba,in, Neu• Mexiro, Hydrologi, H,port 6. (Stone, 1983) 

&da11Jalio11 E1,grii,en'11g Smiw, G,oh)·drologic Report. (Canonic, 1987) 

Fin:)'tar &tiew Rrport, United N11dear Co,poratio11 Ground Water Op,rable U11il AfrKiiil'!)' Co11n{y, 
Neu.• Mexiro, (USEPA, 1998) 

Discharge_ Permit (DP) 63 s•mpling results 

The primary aquifers in the Church Rock region are the Dakota Sandstone ·and Westwater Canyon 
Member. Higher geologic units, including the Gallup Formation and the nUuvium arc not historic 
aquifers (Canonic, 1987). · · 

The alluvium and Gallup Formation at the Ndrthcast Church Rock mine and mill were unsaturated. 
Occurrences of groundwater in both units nre derived from mjne dcwntering seepage from multiple 
mines (USEPA, 1998), and are hydraulica_lly separated from the Dakota Sandstone and Westwater 
Canyon Member by the Upper D-Cross Tongue Member of the J\foncos Shale which is a ,•cry 

lr.\lf-T"'-'"'"'l\l;__,t,,'~N.,,w.J(".J-.j ~, Uw\Nl:CJ.._c;..........,..T,\/_f;..,JJ,., 
I/II~ ..S 
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Allj!,1111 200.f. NECR Gro"nd1n1lerTubnirr1! Memo I Pa;:.e 2 

cffecth·e aquicludc (Canonic, 1987). Minewatcr that seeped into the allu,ium and Gallup Formation 
is being regulated and addressed under the Church Rock Mill Supcrfund site under NRC Source 
Materials License SUA-1475. Minewater was discharged to Pipeline Arroyo in accordance with the 
Federnl Clean Water Act under NPDES Permit Number NM0020401. 

Groundwater flows downdip in bedrock (Canonic, 1987). The locnl dip and groundwater flow 
direction in the Gallup Formation, Dakota Sandstone and Westwater Canyon Member is to the north 
(Stone, 1983). 

Available analytical data for Site rnincwatcr are summarized in Table 1 and listed in Attachment 1. All 
dara are reported results from DP-63 for mincwatcr before comingling \\ith decant from sand backftll. 
These data represent the ambient groundwater quality in the \'X'cstv:ater Canyon l\.fernber at the Site. 

TABLE.1 
NECR MINEWATER QUALITY DATA SUMMARY' 

Data Points I Averane1 I Max Min I St Dev -I NMED Std.3 

MAJOR IONS 
Alk!llinltv (CaC03) 2 179.5 232 127 -
Bicarbonate , 155 165 155 .. 
Calcium 2 20.55 31 10. 1 -
Chloride 13 7.6 14.9 5 3:0 250 
Fluoride 11 a.so 0,55 0.42 0.03 1 ,6 
Manneslum 2 2.6 4.2 1 -
Nltn;-;;-en, Nitrate (as NI 11 1.7 13 0.1 3.7 10 
Potassium 2 2.1 2.2 1.9 .. 
Sodium 6 282.9 1009. 1 10 410.5 
Sulfate 13 93 272 70 55 600 
PHYSICAL PROPERTIES 
TDS 13 426.9 552 370.5 61.3 1000 

lnH' 13 7,88 8.45 6.70 0.52. 6 to 9 
Conductlvitvi 6 683 950 485 171 
METAL - DISSOLVED 
Aluminum 13 0.5 2.8 0.1 0.7 5.0 
Arsenic 10 0.0102 0.0118 0.0100 ·0.0006 0.1 
Barium 13 0.20 0.70 0.01 0.18 1.0 
Boron 10 0.20 0.30 0.01 0.09 0.75 
Cadmium 11 0.003 0.010 0.001 0.004 0.01 
Chromium 11 0.011 0.041 0.001 0.015 0.05 
Cobalt 11 0.0146 0,0500 0.0001 0.0137 0.05 
Co--er 11 0.0066 0.0235 0.001 0.0075 1.0 
Iron 13 0.85 4.9 0.01 1.46 1.0 
Lead 11 0.01 0.05 0.001 0.020 0.05 
Man'"'aneso 13 0.112 1.3 0.002 0.357 0.2 
Mercurv 11 0.0005 0.001 0.0004 0.0002 0.002 
Mol .. bdenum 11 0.012 0.04 0.001 0.017 1.0 
Nickel 11 0.0250 0.1349 0.01 0.0376 0.2 
Se!enlum 12 0.031 0.05 0.004 0.013 0.05 
Sliver 10 0.0095 0.01 0.0054 0.001 5 0.05 
Uranium 13 2,082 3.71 0.725 0.936 5.0 
Vanadium 3 0.1 0.1 0.1 0 
Zinc 13 0.0117 0.02 0.0022 0.0052 10.0 
RAOIONUCLIDES - DISSOLVED 
Aadium-226 I 13 97.6 -r 490 0.6 I 125.1 I 30' 
Radium-228 7 12 2.1 I 6.2 1 I 1.8 I 30' 
Notes: 
1. Summary of selected parameters from Attachment 1. 
2. All values In mg/L except es otherwise noted 
3. Standards for arsenic, cadmium, barium. chromium, fluoride, mercury, nitrate, lead, selenium, silver, !Ind 

uranium are human health standards 
Standards for chloride, copper, sulfate, TOS, pH, Iron, and zinc arc secondary domestic water supply standards 
Standards for aluminum. boron, cobalt, manganese, molybdenum, end nickel era for Irrigation water 

4, pH In standard units 
5, Conductivity In uS/cm 
6. Combined Radium 226 and 228 cannot exceed 30 nCI/L 

r.\r~u:-Jr-·-~.-...,_.,C'-'1t,.4,\L•\Nf";0t.,,~n,J:...t.i., ,,,,~i.,; 
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There is no groundwater quality data for the Dakota Saiidstone near the Site. 

Average historic minewater data exceeded standards for radium 226 in the \v'cstv:atcr Canyon 
Member. 

Four wells are located within a one mile radius of the Site. The locations of the wells are shown in 
Figure 1. The Church Rock Mill Well and NECR-1 Well are completed in the Westwater Canyon 
Member. The Friendship Well is completed in the Gallup Formation. NR-1 is completed in the 
alluvium. The Church Rock Mill Well is used as a non-potable water suppl)' for the mine office and 
to supplement the water in the tailings impoundment evaporation ponds to prevent the pond liner 
from drying out. NECR-1, NR-1 and the Friendship wells are not .currently used. Completion data 
for these wells arc pro,ided in Table 2. The Pipeline Canyon Well mentioned in the Closeout Plan is 
located approximately 1.5 miles to the northeast of the Permit Boundary. 

· TABLE 2 
'. .. . . WELL COMPLETION DATA 

Well Name Completion Totol Depth Top of Screen Screened Completion 
Date (ft bas) 1ft bns) · Interval lftl Unit 

Church Rock Mill 6/6176 1,600 Unk 100 Westwater 
Canvon 

NECR Well Unk 1,228 Unk Unk Westwater 
Canyon 

Friendship Unk 718 Unk 40 Gallup 
NR-1 6/28/91 105 74.6 30.4 Alluvium 

CURRENT SITE CONDITIONS 

A groundwater sample was collected at the Site on Mar 17, 2004. The sample was collected _from the 
well.located approximately 200 feet south of shaft NECR-1 on the north end of the Site. The sample 
was collected in accordance ,.,_;th the SOP ptescnred in the Section 27 Closeout Plan. 

The sample was collected from approximately the center of the water column in the well. The depth 
to water was 524.68 feet below the top of casing, The total depth of the vent is 1,230 feet below the 
top of casing. The sample was collected at approximately 900 feet below the top of casing. The 
sample was collected using multiple trips with a PVC double ball bailer. The double ball bailer works 
the same as n single ball bailer, with the balls floating as the bailer is lowered, allowing water to enter 
and flow through the device frcclr. \'Vhcn the designated depth is reached, the bailer is hoisted and 
the balls at the top and bottom of the bailer arc seated preventing the water from leaving the bottom 
of the bailer and pre,·enting water above the bailer from mLxing ,'1th the water in the bailer. 

Sufficient trips were made with the bailer to provide the quantity of water required for N11ED and 
UNC to analyze for the analytes included in the Closeout Plan, Results of the analJ~ical analyses of 
UNC's samples ate pro,ided in Table 3 nlong with the n,•crage minewater qualitr from Table I and 
the water quality from the Church Rock Mill Well which is also completed in the Westwater Canyon 
Meml/er. The laboratory report is included in Atwchmcnt 2. 

Water bailed from the NECR well was black in color and smelled of h)•drogen sulfide. The field pH 
of the sample was 10.2 standard units, and the conducti\ity was 1800 ttmhos/cm at 18.0 degrees 
Celsius. 

As shown in Table 3, the pH and concentrations of alkaliniry, sulfate, sodium, TDS, and boron arc 
. elevated above average mine water concentrations from· the DP-63 monitoring. Several constituents, 

particularly radium and uranium, arc Jess concentrated currently than when mining was active:. pH 
and alkalinity. values in the· recent NECR sample arc also greater than those seen in the Church Rock 
Mill Well, while sulfate and sodium concentrations (which make up the bulk of TDS) are less 

l":\11".....,.._""'C\U,;,.J ,...,l,.,\,\J-1.J~ ~.I l~-wr,o..c.-..i..-. TMJ':..l,J,,,, 
,:uru 1.i 
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concentrated. Concentrations of boron and IDS, and the pH exceed NMED standards in the NECR 
sample. · · 

TABLE3 
SECTION 27 MINE WATER ANALYTICAL RESULTS 

.Units 
Min Well Average NECR Well 

NMED Std." Constituent 
6118102' · Mine Water2 5/17/04' 

MAJOR IONS 
Alkalinity, TotDI as :mg/L .. 179.5 365 caco, 
Bicarbonate moll 225 155 -
Calcium mn/L 16.0 20.55 3.38 
Chloride mnll 160 7.6 21.8 250 
Fluoride mn/L .. 0.60 0.7 1.6 
Mallneslum moll 4.2 2.6 0.58 
Nitrate + Nitrite mg/l · <0.10 1.7e <0.10 10.0 as N 
Potassium mnll 3.5 2.1 5.57 
Sodium mnll 644 282.9 388 
Sulfate mo/L 1100 93 450 600 
PHYSICAL PROPERTIES 
TSS mnll .. .. 243 
TDS moll 2090 426.9 1150 1000 
nH s.u. 8.34 7.88 9.90 6 to 9 
Conductivltv umhos/cm - 683 1840 
METALS - DISSOLVED 
Aluminum ma/L <0.10 0.5 <0.10 5.0 
Arsenic m"ll <0.001 0.0102 0.001 0.1 
Barium mn/L - -- 0.20 0.014 1.0 
Berullium mn/L <0.01 ·- <0.01 
Boron mo/L -- 0.20 4.47 0.75 
Cadmium mnfL <0.005 0.003 <0.01 0.01 
Cobalt mn/L <0.01 0.0146 <0.01 
Iron ma/L .. 0.85 0.140 1.0 
Lead mnll <0.05 0.01 <0.001 0.05 
Mannanese mn/L 0.05 0.112 0.003 
Molvbdenum moll <0.10 0.012 0.056 1.0 
Nickel mn/L .<0.05 0,025 <0.05 
Se1enfum mn/L <0.001 0.031 0.002 0.05 
Uranium moll 0.0700 2.082 0.134 5.0 
Vanadium ma/L <0.10 0.1 <0.005 
RADIONUCLIDES - DISSOLVED 
Gross Alnha nCl/1 <1 - 93 ± 3.6 
Radium•226 nCl/1 0.7 97.6 2.4 ± 0.5 30' 
Radium•228 nCl/1 2.7 2.1 <1.0 30' 
Notes: 
1. Samples collected from Church Rock Mill Well as reported In Closeout Plan 
2, Average mine water quality ns reported In Table 1 
3. Sample collected from well located near shaft NECR~1 
4. Sta,ndards for fluorlde, nitrate, arsenic, barium, cadmium, lead, selenium, uranium, end radium 

ere human health standards. 
Standards for chloride, sulfate, TDS, pH, and Iron are secondary domestic water supply 
standards. 
Standards for aluminum, boron and molybdenum are for Irrigation water. 

5. Value represents nitrate as N 
6. Combined Radium 226 and 228 cannot exceed 30 nCI/L 

Figures 2 through 6 show the concentration trends for alkalinity, sulfite~, 'IDS, pH and boron. The 
figures plot the trends over time by dn.t::i source. AH nvailable data is plotted in the graphs. 

Elevated values for pH nnd alkalinity in the recent NECR sample are likely due to the presence of 
sulfate redudng bncteria (SRB) in the well water, adding alkn.linify to the water-ns the}' reduce sulfate 
to sulfide. The presence of SRB's would explain the black coloring and hydrogen sulfide srneU of the 
water bailed from the ,vell. This might also explain why uranium and iron concentrations are Iov,·er 
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today than during active mining. Uranium is less mobile in reducing environments and fron ,,..ill react 
with the sulfide and ptecipitate as iron sulfide. 

The likely role of sulfate-reducing conditions in the current NECR sample chemistry is further 
supported by the following differences between the NECR sample and the Mill Well: 

• Sulfate is about a factor of two less in the NECR sample compnred to the Mill Well indicating 
sulfate reduction, ' 

• Bicarbonate is concentrated in the NECR sample in stoichiometric proportion to sulfate 
reduction according to the reaction: 

2 CH,O + S0,·2 = H,S + 2 HCO,· 

There is currently no explanation for the elevated concentration of boron in the recent NECR 
sample. There are no data for boron from the Mill Well. 

CONCLUSIONS 

Groundwater quality at the Site is \\irhin NMED standards \\1th the exception of pH, TDS and 
boron. Sulfate and TDS concentrations and radium acthity at the site have dropped since the peak 
concentration recorded in 1993 possibly because of sulfate reduction. -t,. sulfate reducing environment 
would explain the increase in pH and alkalinity seen in the recent NECR sample. 

The source of boron in the water is unknown. 

\\'ater quality has improved since mining ceased. This is especially true for constituents of greatest 
concern, radium and uranium. In addition, metals concentrations meet water quality standards. 
\'Vhile dissoh·ed solids are greater today than dut"ing mining, they nre comprised of common ions that 
do not pose a health risk. 

\X'hile the pH of the NECR is higher than historic results, it is not recommended that it be considered 
for abatement. Treatment to reduce pH could_ produce adverse environmental consequences. :Metals 
and radionuclides are geochemically fixed under current and nnticipated conditions; to alter this 
equilibrium would be to run the risk of mobilizing them. 
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1#!1/li•!t>..JU"'lWft 

LABORATORY ANALYTICAL REPORT 

Client: United Nuclear Corporation 
Project: UNC C1o5cout Plan 

Lnb ID: C040l0789-00I 

Client Sample ID: NECR-Wcll ! 

Analyses Result Units 

MAJOR IONS 
Alkalinity, Total ,:5 CaC03 365 mg/I. 
Calcium 3.38 mg/I. 
Chlortdo 21.8 mg/L 
l"luorltJo Q.7 mg/I. 

Magnesium 0,58 mg/L· 
Nitfogen, Nitrate+Nllr11& as N ND mg/L 
Potassium 5.57 mg/L 
Sodium 388 mg/L 
Sulfalo 450 mg/L 

PHYSICAL PROPERTIES 
ConductMly 1840 umhoslcm 
pH 9.90 s,u. 
Solids, Total Oissorvect TDS @ 100 C 11!10 mg/I. 
Solids, Total Suspended TSS@ 105 C 243 . mg/L 

METALS - OfOSOLVED 
Alutnlnum ND mg/I. 
Arsenlc 0.001 mg/I. 
fl;uium 0.014 mg/L 
Beryllium ND mg/L 
Boron 4.47 mg/I. 

, Cadmium ND mg/L 
. Cobalt ND mg/I. 

Iron 0.140 mg/I. 
Lead ND mg/L 
Manganese 0.003 11191\. 
Molybdenum 0.056 mg/I. 
Nickel ND mg/I. 
Selenium 0.002 mg/I. 
Uranium 0.134 mg/I. 
Vanadium ND mg/I. 

RADIONUCLIDES. DISSOLVED 
Gross Alpha 93.0 pCJ/L 
Gross Alpha precision(±) 3.6 . pClil 
Radium 228 2.4 pCJ/L 
Radium 226 precision (±) 0.5 pCJ/L 
Radium 228 ND pClil 

Report RL-Analyte reporting fimll, 
Dcnn111011s: CCL- Quality control limit. 

D - RL Increased due to sample matrix Interference. 

Report Dntc: 06/24/04 
Cotlcc:tion Date: 05/11/04 09:40 

Date Received: 05120104 

Mntrlx: Aqueous 

MCLJ 
Quol RL QCL Method Analysis Date/ Dy 

D 

1.0 A2320 8 
0.20 E200.7 
1.0 A4500-CI B 
0.1 A4S0O.F C 

D.20 E200.7 
0.10 E353.2 
0.30 E200.7 
0.30 E200.7 
9.8 A4500-S04 E 

1.0 A2510 B 
0.01 A4500-H B 

10 A2!540 C 

1.0 E160.2 

0.1 E200.8 
0.001 E200.6 
0.003 E200.8 
0.01 E200.6 

0.0010 E200.7 
0.01 E200.8 
0.01 E200.8 
0.010 E200.7 
0.001 E200.8 
0.001 l::r200.0 

0.001 E200.8 
0.05 E200.8 
0.001 E200.8 

0.0001 E200.B 
0.005 E200.6 

1.0 E900.0 
E900.0 

0.2 E:903.0 

E903.0 
1.0 E904.0 

MCL- Maximum contaminant revel, 
ND• Not delected al the reporting limit. 

05121/04 10:36 / nlm 
05124/04 15:27 I Is 
05121/0409:34 /jl 
05/:24/04 OQ:<41 / clb 

05/24,1)415:27 / 13 

05124/04 12:10 / Jal 
05/24/04 15:27 / IS 
05/24/04 15:27 / 13 

06/01,1)412:47 /dd 

05121/04 09:55 / dd 

05/21/0411:02/J• 
0!l/21/04 15.40 I J:; 
05/21/04 09:07 / Js 

05/25/0416:31 / eli•b 
05/25/04 16:31 / eli•b . 
06/18/04 01:46 / bw, 
OS/25104 16:31 I ell-b 
05/24/04 15:27 / ts 
05125f0416:'31 / el\.-b 
05/25/04 16:31 / eli-b 
05124/04 15:27 I ts 
06118/04 01:48 I bws 
00/10/0-4 01:◄0 / bw~ 

06/18/04 01:48 / bws 
05125/04 16:31 / eleb 

05125/04 16:31 I ell-b 
06/18/04 01:48 / bws 
06/18/04 01 ;48 I bws 

05124104 09:00 , ,. 

05/24/04 09:00' " 
05125/04 12:50 / df 

05125/04 12:50 / d( 

05128/04 09:24 I pJ 
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LADORATORY ANALYTICAL REPORT 

Ctient: United Nuclear Corporation 
Project: UNC Closeout Plan 

Lnb ID: C04050789-00I 

Cllcnt'Sarnplc ID: NECR-Wcll l 

Analy,cs 

DATA QUALITY 
AJC Balance (± 5) 
Anion$ 
Cations 
Solids, Total Olssotved Calculated 
TOS Bala~ce (o.ao - 1.20) 

Report Rl • Analyte reporting llm1t. 
bcrinftle11u: OCL. Quality conlrol limit. 

Result Units 

-0.170 % 
.17,3 moq/t. 
17,3 meq/L 
1090 mg/I. 
1.06 dee.% 

Printed with FinePrint - purchase at www.fineprint.com 

MCU 
Qua! RL QCL 

Report Date: 06124/04 
Collection lJatc: 05/17/04 09:40 

Dntc Received: 05120/04 

:r,.fntrfx: Aqueous 

Method Analysis Date I By 

Calculation 06/11/04 14:47 / tao 
CalculaUon 06/11/04 14:47 / lae 
Calculation 06/11/0414:47 /lae 
ca1cu1at1on 00'11/~ 14.47 / httJ 

Calculation 06/11/04 14:47 J l.ie 

MCL • Maximum contaminant level 
ND• Not detected ot the reporting llmft. 
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LABORATORY ANALYTICAL REPORT 

Client: United Nuclear Corporation 
Project: UNG Closeout Plan 

Lab ID: C04050789--002 

Client Sample ID: SECT27,Vent 3 

Analyse., Result Units 

MAJOR IONS 
AJkal!nlty, Total as CaCOJ. 306 mg/I. 
Calcium 339 mg/I. 
Chlor!de 23.2 nig/L 
Fluor/Cle 0.4 mg/L 
Magnesium 41.6 mg/I. 
Nitrogen, Nllrale+Nilrite as N ND mg/I. 
Potassium 13.4 mg/I. 
S0dium 492 mg/L 
Suffate 1780 mg/I. 

PHYSICAL PROPERTIES 
Conductivity 3520 umhos/cm 
pH 7.10 s.u. 
so rids, Tola I Olssotved TDS@ 180 C 2610 mgll. 
So~:s, Total Sil:spended TSS@ 105 C 100 molt. 

METALS• O155OLVeO 
Alumlnum ND mg/I. 
Arsenic 0.011 mg/I. 
Borium 0.017 malt. 
Beryllium ND mg/I. 
Boron 0.379 mg/I. 
Ca:dmlum ND mg/I. 
Cobalt ND mg/I. 
Iron 18.8 mg/I. 
Lead NO mg/I. 
Manganese 2.6 mgJL 
Molybdenum 0.7 mg/I. 
Nickel ND mg/I. 
Selenium 0.003 mg/I. 
Uranfum 7.64 mg/I. 
Vanadium ND mg/I. 

RAOJONUCLIDES • DISSOLVED 
Gross. Alpha 5660 pCU\. 
Gross Alpha precision (±) 27.6 pCU\. 
Radium 226 24.2 pCU\. 
Radium 226 precision (±) 1.5 pCU\. 
Radium 228 ND pCU\. 

Report RL-Analyte reporting limit. 
Dclinltloos: QCL - Quality conlrol lfmlt. 

0- RL Increased due .to sample matrix lnlerference. 

PrintAri with FinAPrint M nl lr('h~c.o. ~+ \Af\AJ\AI finnnl'in+ ................. 

MCU 

Report Dute: 06/24/04 

Collection Date; 05/17/04 14:30 

Date Received: 05/20104 

Matrix: Aqueous 

Qua! RL QCL· Method Annlysls Dnte / By 

1.0 A2320 B 05/21/04 10:47 I nlm 
D 0.57 E200.7 05/24/04 15:35 /ls 

1.0 A4500-Cl8 05/21/04 09:35/JI 
0.1 A◄S00·F C 061;?◄/0.f 00:◄.C / olb 

0.20 E200.7 05/24/04 15:30 I Is 
0.10 E353.2 05/24/04 12:20 I Jal 
0.30 E200.7 05/2-4/04 15:JO/ts 
0.30 E200.7 05124104 15:30 I Is 

D 30 A4500-SO4 E 06/01/04 12:50 I dd 

1.0 A2510 B 05/21/04 09:55 I dd 
0.01 A4500-H B 05/21/04 11:03 I Js 
10 A2~0C O!l/21/'04 1!1'.40 / J:s 
1.0 E160.2 05121/04 09:07 / Js 

0.1 E200.6 05/25104 16:43 I eli-b 
0.001 E200.6 05/2si04 16:43 I oli-b 
0.003 E200.6 06116/0401:41 lbw, 
0.01 E200.8 05/25104 16:43 / ell-b 

0.0010 E200.7 05124/04 15:30 / ts 
0.01 E200.6 05/25/04 16:431 efi-b 
0.01 E200.6 05/25/04 16:43 / ell-b 

0.010 E200.7 05/24/04 15:30 / Is 
0.001 E200.8 08/18/04 01:41 I bv.ts 
0.01 f!Z00.a 0:,121,04 2J:20 / t,11-tJ 
0.1 E200.8 05/27104 23:26 I ell-b 

0.05 E200.8 05/25104 16:43 I ell-b 
0.001 E200.8 05/25104 16:43 / ell•b 

0.0001 E200.6 06116/04 01:41 / bws 
0.005 E200.8 06116/04 01:41 / bws 

1.0 E900.0 05/24104 09:00 I r, 
E900.0 05/24/04 09:00 / rs 

0.2 E903.0 05/25!04 12:50 / df 
E903.0 05/25/04 12:50 / df 

1.0 E904.0 05/28/04 09:24 I pj 

MCL .. Maximum contaminant level. 
ND .. Not delecled al 1he repor1fng limit. 
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Client: United NuclellJ" Corporation 
Project: UNG CtoSeom Plan 

Lab ID: C04050789-002 

Client Sample ID: SECT27-Vcnt 3 

Analyses 

DATA QUALITY 
NC Balance (± 5) 
Anions 
Callens 
So!Jds, 'ro!al DJssoNeef Galcul.itetJ 

TDS Balance (Q.80 • 1.20) 

Report RL • Anatyte reporting fimit. 
Dcnnitll)ns: QCL. Quality control limit. 

LABORATORY ANALYTICAL REPORT 

ResuJt Units 

•D,944 % 
43.8 meq/1. 
43.0 meq/L 
2090 mg/L 

0.970 dee.% 

MCU 
, Qua! RL QCL 

Report Date: 06124104 
Collcctlon l>nte; 0S/17/04 14:30 

Date Received: 05/20/04 

Mntrlx: Aqueous 

Method Annlysls Dntc I By 

Cafculal/on 06/11/0414:48/tae 
ca1culatlon 06/11/04 14:48 I tae 
Calculallon 06/11/0414:48 /tae 
Colculallof\ 06/11/01 H:-tB/t2a 
Calculallon 06/11/04 14:48 I tae 

MCL ~ Maximum contaminant level. 
NO .. Not detected :at !he reporting Ui:nlt. 

Printed with FinePrint - purchase at www.fineprint.com 
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UNC Mining and MHl/nn ChurohRook OnoraU0n~ 
GroundWater Monltorlno Summarv; Closeout Plan 

Well ID: NECR-Well 1 
Coffection Date: S/17/2004 9:40 
Receive Date: 5/20/2004 10:00 
Report Date; 6/18/2004 14:30 . 

•~ ··~•§;'l} 
All<aUnlty, Total as CaC03 mgl1. ; 365 
Calcium mg/I. , 3.38 I 

Chloride mg/I. : 21.8 
Fluoride mg/I. . 0.7 
Magne3Jum mgl1. 0.58 
Nitrogen, Nitrate•Nltrlte as N mgl1. · ND(0.10) ' 
Potassium mu1t. : a.01 ' 
Sodium mgl1. . 388 
Sulfate mg/1. . 450 
ConductMty umhos/cm 1840 
pH s.u. 9,90 
Sofk:!s, iotal Dis solved TOS @ 180 C , mgl1. 1150 
Sofld;, Tot:d Sutr,i-nrlN'I TSS f/J 105 C mo/I. 243 
Alumlnum mgl1. ND(0,1) 
Arsenic mgl1. 0.001 
Bnrlum !!'?.11. .... 0.014 
Beryllium mgl1. ND(0,01) 
Boron mg/I. 4.47 
Cadmium mg/1. N0(0.01) 
Cobalt mgl1. N0(0.01) 
Iron mg/1. 0.140 
Lead mgl1. N0(0.001). 
Manganese mg/L 0.003 
Molybdenum mg/1. 0.058 
N!ckel moll N0(0,05) 
Selenfum mg/I. 0.002 
Uranium mg/I. 0.134 
Vanadium mg,t. ND(0.005) 
Cro3:J Alphc::i pCI/L 93.0 
Gross Alpha precision (f) pCI/L 3.6 
Radium 226 pCI/L 2.4 
Radium 226 precision(±) pCI/L 0.5 
Radium 228 pCI/L ND(1.0) 
Radium 228 precision{±) pCl/l. 
NC Salancelt 5) ... .0.170 
Anions 17.3 
Cations 17,3 
So!lcf:!, Total Olssolved Calculated : 1090 
TOS Balance (O.SO .. 1.20) 7 1.06 
... Note: Th• dat, pre.unfed on thb form Is lntandod tor summary putpons only, L•boratory approvod data la cont.al nod 

within tho quartorly reports. 
tac:r.\cl1enuwu◄'Unc_mll'll~Jllo'lk.lp-tnd:zoo-4_11Nt1.x!:1 
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UNC Mining and Milling Chur-chRock Opor.alton• 

GroundWater Monltorlnn Summarv: Closeout Plan 
WeDID: SECT27-Venl 3 
Co11ectlon Date: 5/1712004 14:30 
Recofve Dale: 5/20/2004 10:00 
Report Date: 6/18/2004 14:30 

. " .. .• . 
Alkallnlty, Total as CaCOJ mg/I. 308 
Calcium mg/I. 339 
Chloride mg/I. 23.2 
Fluorlde mg/I. 0.4 
Magne.s/um mg/I, 41.8 
Nifrogen, Nitrale+Nllrite as N mg/I. N0(0.10) 
Potassium mg/I. 13.,$ 

Sodium mg/I. 492 
Sulfate mg/I. 1780 
Conductivity umhos/cm 3520 
pH s.u. 7,10 
Solids, Total Dissolved TDS@ 180 C mg/I. 2810 

•CoTid:,, Teto.I 6ucpondod TSS@ 10S C mg/I. 100 
Aluminum mg/I. ND(0.1) 
Arsenic mg/I. 0.011 
A:ufum moll. 0.017 

·eeryl!lum . mg/I. ND(0.01) 
Boron mg/I. 0.017 
Cadmium .. mg/I. N0(0.01) 
Coball mg/I. NO(C.01) 
Iron m01t. 18.8 
Lead mg/I. N0(0.001) 
Manganese mg/I. 2.6 
Molybdenum mg/I. 0.7 
Nickel mg/I. ND(0.5) 
Selenlum mg/I. 0.003 
Uranium mg/I. 7.84 
Vanadium mg/I. ND(0.005) . 

Oron l\lpha pCVI. 5660 

Gross Alpha precision (:t} pCI/L 27.8 
Radium 226 pCI/L 24.2 
Radium 226 precision(±) .PCIIL 1.5 
Radium 228 pCI/L ND(1.0) 
Radium 228 precision {t) pCI/L 

NC Balance (± 5) -0.944 .. .. 
Anions 43:8 
Cations 43.0 
Solids, Total Dissolved Calculated 2890 
TOS Balance (0.80 ~ 1.20) 0.970 

.,.Note: Tho data pre:scnted en this fonn ls lntond!ld for summary purposes onft. Laboratory approved data ts conh:lnod 
within tho quarterly reports. 

tall: r.v:llenU2004\Unc_mnmo,unc.JJallop-2na~_nna1.x1:1 

Printed with FinePrint - purchase at www.fineprint.com 
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QA/QC Summary-Report 
Client: Unite~ 1:-luclear Corporation Report Dote: 06/18/04 
Project: UNC Closeout Plan Work Orller: C04050789 

,!\nalyte Result Units RL %REC Low limit Hig.hllmlt RPO RPDLlmlt Qua! 

Mothocf: A2320 B An:itytlcal Run: ORION_0-40521A 

Sample ID: CCV1_0-40521_1 Contlnulng Calibration Verification Standard 05121/04 09:32 · 
Alkal!nlty, Total as CaCO3 4820 mgll 1.0 96.3 90 110. 

Method: A2320 B Ba!eh: 040521_ 1_ALK•W 

Samp(o 10: MBLK1_040521_1 Me!hod Blank 05121/04 07:46 
Alk.afinity, T0tala:s CaC03 ND man- 1.0 

Samplo ID: C04050718-004DMS Ma~lx Spike 05121/04 08:21 
Alkallnily, Total as CaC03 349 mgll 1.0 95.7 90 110 

Samplo JD: C04050718-004DMSD Malrl'( Spike Duplicate 05/21/04 08:31 
.Alkal!nity, Total as CuCO3 349 mgll 1.0 96 90 110 0.1 10 

Sampfij ID: C04050790-002BMS Matrix Spiko 05121/0411:18 
Alkafinlty, Total as CaCO3 266 mgll 1.0 94.2 90 110 

Sample 10: C04;0SU7~0--002BM5O MctltlA 3piko Ouptlcato 06/2110◄ 11:W 
Alkalinity, Total as CaC03 265 mgll 1.0 93.6 90 110 0.3 10 

.s~mr,I• IO: LCS1_040521_,1 Laboratory Control Spike 05121/0411:47 
AlkaITn!lY, Total as CaC03 4900 mg/L 1.0 98.1 90 110 

Method: A2S10 B Batch: 040521A-COND-PROBE-W 

Sample ID; LCS1_040521A . Laboratory Control Spike 05121/04 09:55 
Condudlvl!y 1450 umhos/cm 1.0 103 90 110 

Sample ID: MBLK1_040521A Method Brank 05121/04 09:55 
Conductivity ND umhos/cm 1.0 

f::.mr,fe ID: C04050789-002BOUP Sample Duplicate 05121/04 09:55 
Conductivity 3510 umhos/cm 1.0 0.3 10 

Sample ID: LCS2_040521A LaboratoJY Control Spike 05121/04 09:55. 
Conductivity 1460 umhos/cm 1.0 103 90 110 

QunllficrJ: 

RL - Analyte reporting limil ND~ Not detected et the reporting limit. 

Printed with FinePrint - nurr:hRsA ;,,t www finAnrint ""m 
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QA/QC Summary Report 

Cllcnt: United Nuclear Corporation Report Date: U6m/U4 

Project: UNC Closeout Plan Work Order: C040S0789 

Analyte Result Units RL %REC Low Limit High Limit RPO RPDLimit Qua! 

Mflthod: A2S40 C Batch: 040521A-SLDS-10S-W 

Sample ID: LCS1_040521A Laboratory Control Spike 05121/04 15:46 
Solids, Total Dissolved TO$@ 160 C 996 mg/L 10 99,6 90 110 . 

Samp!o ID: M8LK1_040521A Method Blank 05121/0415:46 
Sotlds, Total Dissolved TOS @ 180 C ND mg/L 10 

$amp1o ID: C04D50814~003BM5 Matrix :5plht1 06121/0◄ 16:-48 
Solids, Jolal Dissolved TDS@ 180 C 32BO mg/L 10 99 90 110 

Somple ID: C04050814-003BMSO Matrix Spike Duplicate 05/21io415:48 
Solids, Total Dissolved TDS@: 180 C 3270 mg/I. 10 98,3 90 110 0.5 10 

Samplo ID: C04050814.004BMS Matrtx Spike 05121/04 15:49 
Solids, Tota! u1ssorved ms@ 100 c :,,ooo mg/1. 10 S9.G DO 110 

Sample ID; C04050814-0048MSO Matrix Spike Ouplicata 05/21/04 15:49 
So!lds, Total Dissolved TDS@ 180 C 3660 mg/L 10 98,5 90 110 0.7 10 

Samplo 10: LCS2_040521A Laboratory Control Spike 05/21/04 15:50 
Soffds, Total Ofssotved TDS@ 180 C 1000 mg/L 10 100 90 110 

Mothod; A4500-CI B Batch: 040521A-CL-TTR-W 

Snmplo IC: MBLK9-040521A Melhod Blank 05/21/04 09:20 
Chlonde ND mg/1. 1,0 

Sample ID: C04050756-001BMS Matrix Spike 05121/04 09:38 
Chtorlde 5700 mg/L 1.0 100 90 110 

Sample ID: C04050756•001BMSO Mattix Spike Oupl!cale 05/21/04°09:39 
Chlorfde 5680 mg/L 1.0 99.6 90 110 0,2 10 

Sample ID: LCSlS-040521A Laboralory Control Spike 05/21/04 09:41 
Chloride 3510 mg/I. 1.0 99.1 90 110 

Method: A4500•F C Batch: 040524_1.F-ISE-W 

Sample ID: MBLK1_040524_1 Method Blank 05/24/04 09:14 
Flur.,rirl~ ND mg/L 0.10 

Samplo ID: C04050714-0011MS Matrix Spike 05/24/04 09:21 
Fluoride 1.80 mg/L 0.10 90 90 110 

Sample ID: C04050714-0011MSD Matrix Spike Duplicate 05/24/04 09:24 
Fluoride 1.80 mg/L 0.10 90 90 110 0 ' 10 

QunJlficrs: 

RL. Analyte reporting limit. NO. Not detected at the rcPortlng limit. 

Printed with FinePrint - purchase at www.fineprint.com 
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. QA/QC Summary Report 

Client: . United Nuclear Corporation 

Project: UNC Close~ui Plan 
•Report Dnle: 06/18104 

Work Order: C04050789 

Analyte 

_ Method: A0:00--H b 

Sample ID: (CCV)•ph7 
pH 

Method: A.CSOO-H B 

Sample ID: C04050775-001AIDUP) 
pH 

Mothod: M500-SD4 E 

SamplolD: MBLl';-1_040601 
Sulfa.te 

'samplolD: C04050789·001BMS 
Sulf.;fe 

S~mplo ID: C04050789-001 BMSD 
suit.ate 

Sample 10: C04050874-005DMS 
Sulfate 

S..:implelO: C040S0874-005DMSD 
Sulfate 

Sample ID: LCS-1_040601 
Sulfate 

Method: E160,2 

Sample 10: M6LX1_040521A 
Solids, To!a/ Swpended TSS@ 105 C 

Samplo ID: C04050789-0028DUP 
Solids, Total Suspended TSS@ 105 C 

Method: E200.7 

Sample ID: CONT 120103-96 
Boron 
Iron 
Calcium 
Magne:5-lum 
Pota:s$lum 
Sodium 

Quallrtcrs: 

RL .. Analyte reporting l!mlt. 

Result Units RL %REC Low Limit High Lin/I RPO RPDLlmll Oual 

Continuing Calibration Verification Standard 
6.97 ,.u. 

Sample Duplicate 
0.15 o.u. 

Melhod Blank 
ND mg/L 

Matrix Spike 
1410 mg/L 

Matrix Spike Duplicate 
1-400 mg/L 

Matrix Spike 
110 mg/L 

Matrix Spike Duplicate 
111 mg/L 

Labcralory Control Spike 
41.7 

Method Blank 
ND 

mg/l 

mgll 

Sample Duplicate 
122 mgfl 

0.010 

0.010 

1.0 

30 

30 

1.5 

1.5 

1.0 

1.0 

1,0 

Continuing Calibration VerificaUon Standard 
1.01 mg!\.. 0.10 

1.05 m!JIL 0.030 
53.2 mg/L 1 .O 
53.1 m!JIL 1.0 
51.5 
53.2 

mg/L 
mg/L 

1,0 

1.0 

99.6 

100 

00.1 

96.8 

97,7 

1Q.1 

101 

105 
106 
106 
103 
106 

90 

90 

00 

90 

90 

90 

80.5 

89.5 
89.5 
89.5 
89.5 
89,5 

Analytical Run: 0RI0N-PH_O,::W521A 

110 

110 

110 

110 

110 

110 

05/21/04 10:56 

Batch: pHOS-21-041108 

05/21/04 11:04 
o .. s 10 

Balch: 040601~ 1_504-Tl/RB-W 

06/01/04 12:26 

06101/04 13:09 

06101/04 13:10 
0.7 10 

06101/04 13:25 

06/01/04 13:26 
0.4 10 

06/01/04 13:27 

Batch: 040521A·SLDS-"fSS.W 

05/21/04 09:07 

20 
05/21/04 09:08 
25 

Analytical Run: ICP1-C_D40S24A 

05124/04 14:23 
110,5 

110.5 
110.5 
110.5 
110.5 
110.5 

ND• Not detected at the reporting limit. 
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. QA/QC Summary Report 

Client: United Nuclear Corpor.ition 
Project: UNC Closeout Plan 

Report Date: 06/18/04 

Work Order: C04050789 

Analyta Result Units RL %REC Low limit High LkTI!t RPO RPOLlmlt Oual 

Mothod: E2D0.8 Analytical Run: ICPMSt-C_0406178 

Sample ID: CCV Continuing Calibratlon Verification Standard 06118/04 01:06 
Barium 0,0638 mg/L 0.0010 106 90 110 
Lead 0.0619 mg/L 0.0010 103 90 110 
Uranium 0.0815 mg/L 0.0010. 102 90 110 
Vanod!um 0.0619 mg/L 0.0010 103 90 110 

Method: E200.8 Batcl;l: R36342 

Samplo ID: C04050789-001OMS Matrix Spike 0611 B/04 01 :55 
Barium 0.0632 mg/L 0.0010 97.3 70 130 
Lead 0.0502 mg/L 0.0010 100 70 130 
Uranium 0.166 mg/L 0.0010 105 70 130 
Vanadium 0.0494 mg/L 0.0010 97,5 10 130 

Sample ID: C04050789-0010MSO Matrix Spike Dupllcate 06118/04 02:02 
Barium 0.0632 mg/L 0.0010 97.5 70 130 0.1 20 
Lood 0.0500 moll 0.0010 99.6 70 130 0.5 20 
Uranium 0.180 mg/L. O.OOJO 92.2 70 130 3.4 20 
Vanadium 0.0489 mg/L 0.0010 96.4 70 130 1.1 20 

QualHicr,: 

RL - Analyte reporting llmlt. ND- Not detected at the reporting llmlt. 
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QA/QC Summary Report 
Client: United Nuclear Corporation Report !late: 061!8/04 
Project: UNC Closeout Plan Work Order: C04050789 

Analyte . Result Units RL ¾REC LoWLlmit High Limit RPO RPDLlmit Qua! 

Mathnrl: E353.2 Analyt!cal Rlln: TECHNICON_O40524A 

Sample 10: CCV·16 Con_linulng Callbration Verification Standard 05f24/0411:55 
Nitrogen, Nitrale+Nitrite as N 0.930 mg/L 0.10 93 90 110 

Sample ID: ccv.2s Continuing CallbraUon Verification Slandard 05f24/0412:18 
Nilrogem, Nitraht+Nllrile as N 1.07 mg/L 0.10 107 90 110 

Method: E353.2 8otoh: /\200-l·06 2◄_ 1_NO3_01 

Sample ID: MBLK-1 Method Blank 05124/04 09:4 3 
Nitrogen: Nitrale+Nitrite as N NO mg/L 0.10 

Samplo ID: C04050727-001BMS Matrix Spike 05124!04 10:01 
Nitrogen, Nitrate+Nitrita as N 2.00 mg/L 0,10 100 90 110 

Samplo ID: C04050727•001BMSD Matrix: Spike Duplicate 05124!04 10:03 
Nitrogen, Nltrate+Nllrite as N 2.01 mg/L 0.10 101 90 110 0.5 10 

Sample ID: Mt:JLK•17 Method Clank 051:U/0,1 11:58 
Nitrogen, Nitrale-+Nltrlle as N ND mg/L 0.10 

S=tmpfo ID: C04050789--001CMS Malrlx Spike 05124104 12:13 
Nitrogen, Nilrate+Nitrlte as N 2.02 mg/L 0.10 101 · 90 110 

Sample ID: C04050789-001CMSD Ma~lx Spike Dupllcale 05124/04 12:15 
Nitrogen, NiCrate+Nllrlte as N 2.0-4 rng/1. 0.10 102 00 110 1.0 10 

Samplo ID: MBLK.J2 Method Blank 05/24/0412:35 
Nitrogen, Nitrate+Nilrile as N ND mg/L 0.10 

Samplo ID: C04050845•005CMS Matrix Spike 05124/04 12:53 
Nitrogen, Ni¥ate+Nltrlle as N 2.29 mg/L 0.10 95.5 90 110 

Sample CD: C040SOB45--005CMSO Matrix Splko Duplicate 05124/04 12:58 
Nitrogen, Nitrate+Nltrite as N 2.31 mg/L 0.10 96.5 90 110 0.9 10 

Sample ID: MBLK-48 Melhod Blank 05/24104 13:18 
· Nitrogen, Nitrate+Nitrite as N ND mg/L 0.10 

:!!amplu ID; C0-40SOO-i6--0HCMS M::tlrlxSpiko 05124/04 13:57 
Nitrogen, Nitrate+Nitrite es N 14.5 mg/L 0.15 90.9 90 110 

Sample ID: C04050845--014CMSD Matrix Spike Oupl!cale 05/24/04 13:59 
Nitrogen, N!tratetNitrite es N 14.5 mg/L 0.15 90.9 90 110 0 10 

Qunllfien: 

R~ .. Analyte reporting limlt. NO:- Not detected at the reporting Umit. 
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QA/QC Summary Report 
Client: United Nuclear Corporation Report !late: U6/l8/U4 
Project: UNC Closeout Plan Work Order: C04050789 

Analyte Result Units RL %REC LowUmll HighUmit RPO RPOt.lmit Quar 

Method: E900.0 Balch: R355ll O 
Sample ID: C04050732-001A Matrix Spike 05/24/04 09:00 
Gross Npha 543 pCl11. 1.0 106 70 130 

Sample ID: C04050732-001A Matrix Spike Duplicate 05/24/04 09:00 
Gross Alpha 562 pCI/L 1,0 110 70 130 3.3 30 

.!iamµlu ID: MB-R::JO~OO Molhod Dlank Osr.!-410◄ 00:00 
Gross Alpha ND pCI/L 1.0 

Sample ID: LCS-R35580 'Laboralory Control Spike_ 05/24/04 09:00 
Gross Alpha 507 pCI/L 1.0 99.5 70 130 

Samp[elD: C04050910-001A - Sample Oupl!c:ate 05/24/04 09:00 
Oro~~ A1ph11 ND pCIIL 1.0 70 .130 0 30 

Sample ID: C04040049--001B Sample Dup!ieate 05/24io4 09:00 
Gross Alpha ND pplll 1.0 . 0 30 

Method: E903.0 Batch: RA226-0589 

Sample 10: C0405080S-001AMS Matrbc Spike 05/25/04 12:50 
Radium 226 24.8 pCIII. 0.20 92.7 70 130 

· Sample ID: C04050BOS..001AMSD Matrb:" Spike Dupficale 05125/04 12:50 
Radium :;:~G 25.4 pCI/L 0.20 04.8 70 130 2.1 30 

, Snmple ID: MB-RA.226-0589 Method Blank 05125/04 12:50 
Radium 226 ND pCI/L 0.20 

; Samplo ID: LCS-RA226--0589 Laboratory Control Spike 05125104 12:50 
Radium 226 14.9 pCIII. 0.20 98.1 70 130 

Method: E904.0 Batch: 04228-602A 

Sample ID: C04050891-001A Matrix Spike 05/28104 09:24 
Radium 228 25 pCI/L 1.0 107 70 130 

Sample JD: C04050891-001A Matrix Spike oupllcate 05128104 09:24 
Radium 228 22 pCI/L 1.0 96.8 70 130 9.8 30 

Qualifiers: 

RL • Analyte reporting limit, ND • Not detected at the reporting limit. 

Printed with FinePrint - purchase at www.fineprint.com 
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Energy Laboratories .Inc. 
-239J. S:tlt Creek Higri,.,;iy 
J"() Bus. ,2.<-s 
C:i~pl!T, WY 82602~ 

Quotation Date: 29-Apr-04 
Suhmin<d J3y: Tt>oy O,Win 

· TEL: (:107) 235-0515 
f"A.'(: (307) 234-1639 Quotation for Analytical Services# Cl2l2 

(.','\m~11y: · ~fM1~.1mcry \\.'n~m H11,-.3 

C\>t!l,1\;I- J,;d TI1~n1p:,i;'>n 

,.1,d<lrrn:: 1-17$ Pin~ Cf'O\-'C Ro~<l 
Sit 10!> 
ro ff~'( 77-101:s 
St..-:.11100:11 Spritlr.s, CO SO-!i'l 

fhune': (070) aw-6::?<50 F~lC 

M:11r,iv TutN:u-no 
.l,,qucous: Alk.Glinil>, 
Aq:.:cnu.< Chloride, 

r\ql•.;,,i11 Con,1ucrlvl1y 

.",qutOu:J fluoridt 

~!IWII~ Gru.u ,\lph-.i 

Aq•Jcnui: Mct11h: by lC'I'. Oi,~ulvcd • 

A,1u~~•1>1 u, ... ~1< hy 1CP,1t"PMS. Tnut• 

l\quCQ.US" ~10:lllS by ICP-MS. Oi$S01rcd, 

!'.qutll\JS l-!itrO£.Cll. tlirr:11,: -t- Nip-Ire 
.~'4UC'IJU:l pll. 

~\4utUUS k.:i.Ji11m 226, Dru..:ihtd-
Ai:;ucnu.,; ,:;i.dium 2:!:S. Ui-ool\'.:il 

4fllt<"t"l1J( Stlli1b, Tnc! OIL~nlvcd 

.Aqutt.,J~ S,)JiJ:t, Tool S~11p,:11<1i:d 

l\4uc1,n,1~ Sulfah: • 

(!i70)S79-90.!S 

Tost 
A2l20D 
MS~l-CID 
AlSIO D 
Ao&$00•FC 

E9QO,O 

rr,00.1 
1::200.7_8 

E200.R 

FJSJ2 
A•/1110·11 n 
E:90).0 

IJ.904.0 
.\UH)C 
F.IM.2 

Ml')O-SCl' F. 

Quote JD: C 111.2 
Vr"J••I: 

0

C'irn11r;J .. -.,,., ,;;.,..,,.1;.,I! 

QC Level: STU 

F."plr,:i: 21 •Arr.flS 

Remarks 11 S:imp 

C~,Ft,Mt.K~:t 
Bu run unit (;in:.ii)·ud in UU
tlillincs) 
t:i.V.Un:11,Pb 

I 

I 

Unil Price 
.Sl0.00 

$10.0') 

S!0.00 
SJ0.00 
.$.5(1,0.:, 

:S!iO.Cill 

S10.00 

s,o.oo 
Sl:S.00 
$10,C-, 

S7.5.o-'.l 
')7j oc, 
SIMO 
SIO.Oo 
SIIJ.M 

= 

1'e-.$tTotal 
Sl0.00 
$10.i>O 

5.10,0<.l 
Sh).(>(1 

s~.oo 
S!-0,01) 
SIO.OO 

s:n,f)u 
SU.(10 
$11).1)(\ 

$j$.(iO 

Si,.◊.::. 

sm.oo 
SIO.OV 
Sl◊h() 

To a~~ure th:1t the quoied :malysis and pricing spcclficn~ions are· provided, please include the Quote lD numhs::r 
i·eft-t'tnced :iboVe on the ·cbain of Cus1ody o: sample- submittal document~. 
~;uh.::.imrx1in~ oiumplc =I~ 110 11n out£1dC' b!Kir.1\DI)' tm)I bc:rcquuul, H~•.1:.ndi:-y 1.Jib\lr~lur1t:, will 1:t1ll..:~ t1.~ br.m.::h 1.,1;,,,1-:.tVriQ or 1ju:illli,!O c,,ninc, 
l;,t>N:Ol\•fl,..s f,r,r1tl5 ~uvicc. J\rt)· 5\ICb J;tlt('>,.JlQrio wlll ~ h1J!ci1,;({ within Ille J..:i.\>t;,1'310f"'/ An~l)1ic11.l Ri:r,,n. • . 
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l?¾M ... tr&Ft•l£lli* 

j~mlltfJ 200.f 

the Projec1 M2.n2.gcr and the laboratory's project manager, will decide whether or not co :a.n~lyzc: the 
samples. 

3.4 FIELD DOCUMENTATION 

All aspects qf somple collection and _handling as well os visu:il observations will-be.documented in the 
field logbooks. Fidd logbook< will note the followi_ng informatlon: . 

• She location 
• Sampler n,mc(s) 
• • Date and time of sample collection 
• Sample: identification numbcr(s) 
• Fjdd water quality me,,surcmcnts (pH, conductivity, tc:mpc:r.uurc) 
• Sample: handling Qncluding preservation, a$ approprfa.te) 
• How ,~mple •collected (c-.g. gr$1.h. cnmpo!i.ite. h:i.iler) 

• Number and type of •ny QA/QC or split samples c~llectcd 
• Field observations, including any unusual conditio?s or 2ccivities in the area 

4.0 WATER QUALITY PARAMETERS 

Water qu:tlity p::1Mml""t~r,:; to be smalyzed f~r the collected umple arc presented in Table 4.1 below. 

,. :.i " ~ :· '•, ... · · .• , .. ,,.,.,:·,TABLE,!;~-:,.•: . ·, · :, .. :'• . }:t~·==: /t·~·:·:."i~ 
., 

. . .. .• ::. ''.WATER OUAUTY0

MciNfr"ci'RING PARAillETERS .. .. . • 
Parameter Froct1on Method Detection 'UNITS 

Llmh 

GENERAL CHEMISTRY AND ANIONS 
oH EPA 150.1 0.1 mo/I 
Electrical Conductivitv EPA 120.1 1 umhos/cm 
Total Dh1solved Solids . EPA 160.1 10 · mo/I 
Total Susoended Solids EPA 160.2 b ma/I 
Alkalinity EPA 310. 1 2.0 mgn (as 

CaCO,J 
Chloride EPA 325.2 1.0 men 
Fluoride EPA 340.2 0.1 mall 
Nitrate {N03 + N02 as NJ EPA 353,2 0.02 me/I 
Sulfate EPA 375,3 10.0 moll 

CATIONS AND TRACE METALS 
Barium Dissolved EPA 200.7, ICP 0,003~' moll 
Boron Dissolved · EPA 200.7, ICP ,0.001 o•' man 
Calcium OissolVed EPA 200.7, ICP 0:2 ✓ mo/I 
Iron Dissolved EPA 200.7. ICP 0.01,i,.1 mo/I 
Lead Dissolved EPA 200.7. ICP 0,04.!),\ mon 
Mc1y11t::slum Di:s3olvcd EPA 200,7, JCP 0.2 ✓ man 
Potassium Dissolved EPA 200.7, ICP 0.30 ✓ me/I 
Sodium Dissolved EPA 200,7, ICP 0.30 ✓ moll 
Uranium Dissolved EPA 200.8, ICP-MS 0.0001 me/I 
Vanadium Dissolved EPA 200. 7, ICP 0.005•' mo/I 

RADIONUCLIDES 
R:uiium 226 Dissolved EPA 903.0 1 oCl/1 
Radium 228 Dissolved EPA 904,0 1 oCi/1 
Gross Aloha . Dissolved EPA 900.0 1 pCi/1 

Printed with FinePrint - purchase at www.fineprint.com 
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.eport Required For. POTWIWWTP0 DWO ] A \jJ L' SI , I El 1u -~ le D Notify ELI prior to RUSH-
Reca)Temp Olher !'!0§ sarr.ple submittal for addiLional 0., • I QC .£ > gi b charges and scheduling :pecial Report Formats - Elf must be notlfied prtor to ~.,,., 

0 Cooter 'D(s) ·g3:;~ Comments: ample submittal for the following: 
0<4:~ t w ~ ~ (' 110,-\,-\---ELAC0 A2LA0 Leve:tVO 0 i~; ::i: t:. t:. 

Cuslc;'.;ii Sea~ (.) ~ ._ 0 Ill 

~ s •!her _g.!!~&\ ~ E ~. e • Intact r .v .-N 
DD/EDT O Format =i E "ii j r:;, 

z~~ <( f! Signatt.Te ~~-.w ::,, w " Match SAM.PLE IDENTIFICATION Collection Collection l 
,: 

w !,J (Name, Loeaton, lnlerval, etc.) Date ilme MATRIX (/) a: . lab ID 

NW.• 1••h 1.1 \tHfl'/C,., 1/1"11) 'f-w V I :rJ,.._, ·:--c,-.,-;{) 
\ l\,., .. J...- I ~. • .. ... 

LY .~ ~.:er, 1 - \1-"N:"3 rrHA/¢'"/ I '1-=<h '(-1,,J 

LU 

I~ 
>-: -0 
I~ 

~ 
ro 

' .) 
-----' Custody Relinquished by: ./,, L--7..,,z_,,.-. D•~~~/ru,,:"" Shlpp!d byVP<C . ,:~,._,,__ R~by: l , -. !;~,.. \~ternme: 

JP,'-'"" ,._r; ,._()_Yo,.._•. r. '-·--.-( ,fi't.1 !,tYV 
Record Rer.-.qu!,hed uy: Oate/llm<: Shlw'"' by. Rocdvedby: fhle/Tmo: 

MUST be 
LABORATORY USE ONLY 

Signed Sample Disposal: Reh.rm to cltent lab DlsJ:)O!al: rt. Sample Type: # of fracUons 
In cernln clrcumstances, sanpt~s submttt,d fo Erergy l.Jbor.rlories. lnc.may be S'Jbconfr!ct!d to olhtrcertlfled ltboratorfes In order to compfet~ ~• anatysfs reQu!!"tad. 

This s!:rvu u notrco of this poulbmty, AA 1ub-eonnct dalJ. \till be cluri'f notated 0n your antlytfcal r.port. 

Visit our W:!b site at www.er.ergytab.com for odditional informatbn, downloadable fee schedule, forms, & links. J 



ENERGY LABORATORIES, INC. •2393SahCtee/rHignway(82~ •P.0. Box32S8 • Casper; WY82602 /;ffjf,/JfS.{"f'{! Toll Free 888.235.0StS • 301.235.0StS • Rvt 301.234.1639 • casp,, energy/ab.com• www.energ>1ab.c-orn 

Energy_ Laboratories Inc. 

Sample Receipt Checklist 

Client Na~a: United Nuclear Corporatlon Dale and Time Received: 5120/'2004 10:00:00 

Work Order Number ~050789 ( 

Chockllst completed by0 \.\ 0 ~ "' h-,o, I r ' 
s;o,arur, I 

Received by: sp 

Reviewed by ______________ _ 
lrYll•Ft Oa!e 

Carrfer name: 
~' 

Shipping container/cooler 1n good condition? Yes 621 No □ Not Prasont □ 
custody soals Intact oi, shipping container/cooler? Yes 0 No □ Nol Present D 
Custody seals lnt.ic1 on sample bottles? Yes D No □ · Not Present 0 

' Chain of custody present? Yes 621 No □ 

Chain or custody signed when relinquished and recefved? Yes 0 No □ 

Chain of custody agrees with sample labels? Yes 0 No □ 

Samples In proper contalner/'oott.le? Yes 0 No □ 

Sample containers Intact? Yes 0 No □ 

sumclent samplu vurumu for lndlcotod l&st? Yoo ~ No □ 

All samples received wlthtn holdlng Ume? Yes 0 No □ 

ConfAlnor/Tomp Blank tompor~lurR In r.nmplh1ncA? . Yes D Nof2l 1a·c 

Water. VOA vla!s have zero headspaco? . Yes D No □ No VOA vials submitted 0 

Water• pH acceptable upon receipt? Yes 0 No 0 Not Applicable 0 
Adjusted? Checked by 

Any No and/or NA (not applicable) response must be detallad In the comments Gectlon below. 

---------------------------------------------
CUont conlacied:. Dato contacted; Per.ion contacted --------
Con ta ci Cd by: Regarding: 

Comments: 
SPIit and nrnserved for to~nl metals, 

Corrective Action 
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M :': 'I' ±y;;;,,.v., ENERGY LABORATORIES, INC:. • 239/1 Ssh Creek Highw;y (82MI J .• P.O. Box 3258 • Cssper, WY 82602 u.::::.e, ~!'s~ lb/I Free 888.235.0515 • SOT.235.0515 • Fax 30T.2U. 1639 • casper@ensrgylab.com • www.snsrgylab.com f»-,t '?31f?,ti,t?WiiP 

ANALYTICAL SUMMARY REPORT 

Juno :?.4, 200-1 

Max Chischilly 
United Nuclear Corporyition 
1475 Pine Grove Road 
Ste 109 
PO Box 774018 
Gallup, NM 87305 

Workorder No.: C04050789 Quote ID: Cl247 • Groundwater Sampling 

Energy Laboratories Inc, received the following 2 samples from United Nuclear. Corporation on 5/20/2004 for analysis. 

S:impJe JD Client S:imple JD Collect Dace Rcct:lve D11h: M1drb 

C040S0789-00I NECR-Wcll I 05/17/04 9:40 05'20/04 Aqueous 

C040S0789-002 SECT27-Vent 3 OS/17/04 14:30 0S'20/04 Aqueous 

Mebls by ICPnCPMS, Dissolved 
Mer.,Js by ICP/JCPMS, Totnl 
Alknlinity 
QA Calculations 
Chloride 
Conductivity 
Fluoride 
Metllls by JCP, Dissolved 
Mebls by ICP-MS, Dissolved 
Nitroi;:cn. Nitrate+ Nitrite 
pH 
GrossAlph11 
R11dium 226, Dissolved 
R11rli11m 7.7.8, ni!.<nlvr:rl 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 

Same As Above 

There were no problems with the nna.Iyses and n11 data for associated QC met EPA or laboratory specifications except where noted in the Case Narrative or Report. 

If you have: nny questions regarding these tests results, please call. 

Report Approved Dy: 

Printed with FinePrint • ourc:h;,i,se, :at W1An.1 finAnrint """' 



n,_..,~,."r,;,;V;I ENERGY LABORATORIES, INC. • 239:J SaH Creek Highway (82601) • P.O. Box 3258 • Casper, WYB2602 
!!.!:!,~_':!.,',.',"::.!Jf/1 ToHFre08BB.235.051S • 307.235.0SIS • F8X S07.234, 1639 • cosper@energytab.com • wivw.enel[ly/ab.com 

RZ·tcl«trz.tr,tat-i# 

Date: 24-Jun-04 

CLIENT: Unitod Nuclear Corporation 

Project: UNC Closeout Plan CASE NARRATIVE 
Sample Delivery Group: C04050789 

IBIS IS THE FINAL PAGE OF TilE LABORATORY ANALYTICAL REPORT 

COMMENTS 
Additional metals added per elienfs request 6123/04. 

BRANCH LABORATORY LOCATIONS 
cli-b - Energy Laboratories, Inc ... Billings, MT 
eli-cs - Enerl?Y Lnboratories, Inc. - College Station, TX 
ell-g - Energy Laboratories, Inc. • Gillette, WY 
eli-h. Energy Laboratories, Inc. - Helena, MT 
eli-r- En~rgy Laboratories, Inc. - Rapid City, SD 

ORIGINAL SAMPLE SUBMIITAL(S) 
All originnl sample submlttals have been returned with the data package. A copy or the submlttal(s) has b,en included and· 
trnckod in tho d::it::l ptick::i.ge. 

SUBCONTRACTING ANALYSIS . 
Subcontracting or sample analyses to an outside laboratory may be required. If so, ENERGY LABO RA TORIES will utilize 
its branch laboratories or qualified contract labora~ories for this service. Any such laboratories will be indicated within the 
Laboratory Analytical Report. 

SAMPLE TEMPERATURE COMPLIANCE; 4"C (±2"C) 
Temperature of samples received may not be considered properly preserved by accepted standards. Samples that are hand 
delivcrc~ immediately after collection shall be considered acceptable if there is evidence that the chilling process has begun. 

ENERGY LABORATORIES, INC .• CASPER, WY certifies that certain method selections contllined in this report meet 
requirements as set forth by NELAC. Some client specific reporting requirements may not require NELAC reporting 
protocol. NELAC Certification Number E8764 l. 

ELI appreciates the opportunity.to provide you with this analytical service. For additional infonnation end services visit our 
web page www.cnergyfo_b.com. 

The total number or pages of this report are indicated by the page number located in the lower right comer. 

Printed with FinePrint - purchase at www.fineprint.com 
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. ATTACHMENT1 
WESTWATER CANYON MEMBER'WATER QUALITY DATA 

!Date I Samele ID I Location I .Anal)'te I · Units I Value !Ouallfler I 
8/12/1976 Mill Well Alkalinltv (CaC03) ma/L 100 
8/12/1976 Mill Well , Arsenic ma/L. . 0.001 
8/12/1976 Mill Well · Bicarbonate ma/L .121.7 
8/12/1976 Mill Well Cadmium ' ma/L 0.01 
8/12/1976 Mill Well Calcium ·" ma/L 5.5 
8/12/1976 Mill Well Chloride mo/L 17 
8/12/1976 Mill Well . Maaneslum ma/L 0.8 
8/12/1976 Mill Well Manaanese mQ/L 0.08 
8/12/1976 Mill Well Nitrate + Nitrate as N . ma/L 5.3 
8/12/1976 Mill Well oH ; s.u.- 7.98 ,· 
8/12/1976 Mill Well Potassium mg/L 6.6 
8/12/1976 Mill Well . Selenium mg/L 0.01 
8/12/1976 Mill Well Sodium mg/L .60 
8/12/1976 Mill Well Sulfate ·mg/L 32 
8/12/1976 Mill Well TDS . 

ma/L 335 
2/13/1979 TS-24A · Minewater Aluminum :....J.l.!9.11 0.2 
2/13/1979 TS-24A Minewater Arsenic -ma/I 0.01 · 
2/13/1979 TS-24A · Minewater Barium ~/I 0.1 < 
2/13/1979 TS-24A : Minewater Boron .ma/I 0.2 
2/13/1979 TS-24A · Minewater Cadmium 'ma/I 0.001 < 
2/13/1979 TS-24A , Minewaler Chloride :mo/I 5.8. 
2/13/1979 TS-24A Minewater Chromium mo/I 0.001 < 
2/13/1979 TS-24A : Minewater Cobalt __!llil/1 0.01 < 
2/13/1979 TS-24A · Minewater co11oer :.:....:.!!!9I_I - 0.001 
2/13/1979 TS-24A : Minewater Cvanlde ·moll 0.1 < 2/13/1979 TS-24A : Minewater Fluoride .......:.!:!!9/1 0.5 
2/13/1979 TS-24A Minewater Iron . ma/I 0.05 
2/13/1979 TS-24A · Minewater Lead mo/I 0.001 < 2/13/1979 TS-24A : Minewater Manaanese ma/I 0.006 
2/13/1979 TS-24A · Minewater Mercurv • ma/I 0.0004 < 2/13/1979 TS-24A ' Minewater Molvbdenum ma/I 0.003 
2/13/1979 TS-24A · Mlnewater Nickel man 0.01 < 2/13/1979 TS-24A · Minewater Nilrogen, Nitrate \as N) . m11/I 0.7 
2/13/1979 TS-24A ; Minewater nH, lab SU 8.4 
2/13/1979 TS-24A Minewater Phenols ·ma/I 0.003 
2/13/1979 TS-24A • Minewaler Radium-226 oCVI 76.7 ±2.8 
2/13/1979 . TS-24A Mlnewater Radium-228 -oCVI 1 ±1 
2/13/1979 TS-24A Minewater Selenium mall 0.04 
2/13/1979 TS-24A Minewater Silica mo/I 0.01 < 
2/13/1979 TS-24A : Minewater Sulfate mall 77 
2/13/1979 TS-24A Mlnewater TDS · m11/I 552 
2/1311979 TS-24A Minewater Uranium mall 1.25 
2/13/1979 TS-24A Minewater Zinc mo/I 0.02 
2/14/1979 TS-28A Minewater Aluminum mg/I 0.3 
2/14/1979 TS-28A Minewater Arsenic __!llil/1 0.01 < 2/14/1979 TS-28A Minewater Barium mall 0.1 < 2/14/1979 TS-28A Minewater Boron moll 0.2 
2/14/1979 TS-28A Minewater Cadmium ma/I 0.001 < 2/14/1979 TS-28A Minewater Chloride __!llil/1_ 6.1 
2/14/1979 TS-28A Minewater Chromium ma/I . 0.001 < 2/1411979 TS-28A Minewater Cobalt ma11 0.01 < 2/14/1979 TS-28A Minewater Conner ma/I 0.002 
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ATTACHMENT 1 
WESlWATER CANYON MEMBER·WATER QUALITY DATA 

Date SamolelD Location Analvte . Units .. Value Qualifier 

2/14/1979 TS-28A Minewater Cvanlde .. ma/I 0.1 < 

2/14/1979 TS-28A Minewater Fluoride mall 0.5 

2/14/1979 · TS-28A Mlnewater Iron ; ma/I 0.01 

2/14/1979 TS-28A Minewater Lead _!1!9n 0.001 < 

2/14/1979 TS-28A Minewater Manoanese : mo/I 0.002 

2/14/1979 TS-28A Minewaler Mercurv I man 0.0004 < 

2/14/1979 TS-28A Minewater Molvhdenum ma/I 0.001 

2/14/1979 TS-28A Minewater Nickel man 0.01 

2/14/1979 TS-28A Minewaler Nitroaen, Nitrate (as N) man 1.2 

2/14/1979 TS-28A Minewater oH, lab SU 8.4 

2/14/1979 TS·28A ' Minewater Phenols man 0.003 

2/14/1979 TS-28A ' Minewater Radium-226 nCl/1 103 ±3 

2/14/1979 TS-28A Minewater Radium-228 nCi/1 1 ±2 :· 
' 

2/14/1979 TS-28A Minewater Selenium ma/I 0.04 

2/14/1979 TS-28A ' Minewater Silver ma/I 0.01 < 

2/14/1979 TS-28A Mlnewater Sulfate man 79 

2/14/1979 TS-28A Minewater TDS man 421 

2/14/1979 TS-2BA Minewaler Uranium man 0.725 

2/14/1979 TS-28A Minewater Zinc man 0.01 

2/16/1979 TS•33A Minewater Aluminum ma/I 1.2 

2/16/1979 TS-33A Minewater Arsenic ma/I 0.01 < 

2/16/1979 TS-33A Minewater Barium man 0.3 

2/16/1979 TS-33A Minewater Boron ' man 0.2 I 

2/16/1979 TS-33A Minewater Cadmium ' ma/I 0.001 < ' 
2/16/1979 TS-33A Mlnewater Chloride ; ma/I 7.7 

2/16/1979 TS-33A Minewater Chromium man 0.002 I 
2/16/1979 TS-33A Minewater Cobalt ma/I 0.01 < ' 
2/16/1979 TS-33A Minewater Conner ma/I 0.004 

2/16/1979 TS-33A Minewater Cvanide man 0.1 < ' 
2/16/1979 TS-33A Minewater Fluoride _!l!g_/1 _ 0.48 ' 

2/16/1979 TS-33A Minewater Iron ma/I 4.9 

2/16/1979 TS-33A Minewater Lead ma/I 0.001 < 

2/16/1979 TS-33A Minewater Mannanese ma/I 0.011 

2/16/1979 TS-33A Minewater Mercurv ma/I 0.0004 < 

2/16/1979 TS-33A Mlnewater Molvhdenum ma/I 0.003 

2/16/1979 TS'33A Minewater Nickel ma1I 0.01 " 
2/16/1979 TS-33A Minewater Nitroaen, Nitrate las NI ma/I 0.7 

2/16/1979 TS-33A Minewater nH, lab SU 7.98 

2/16/1979 TS-33A Minewater Phenols ma/I 0.004 

2/16/1979 TS-33A Minewater Radium-226 oCl/1 0.6 ±0.4 

2/16/1979 TS-33A Minewater Radium-228 oc1n 5 ±2 

2/16/1979 TS-33A Minewater Selenium ma/I 0.04 

2/16/1979 TS-33A Minewater Sliver ma/I 0.01 < 

2/16/1979 TS-33A Minewater Sulfate man 81 

2/16/i979 TS-33A Minewater TDS man 415 

2/16/1979 TS-33A Minewater Uranium ma/I 2.07 

2/16/1979 TS-33A Minewater Zinc ma/I 0.01 < 

2/17/1979 TS-38A Minewater Aluminum ma/I 0.3 

2/17/1979 TS-38A Minewater Arsenic man 0.0, < 
2/17/1979 TS-38A Minewater Barium man 0.7 

2/17/1979 TS-38A Minewater Boron man 0.2 

2/17/1979 TS-38A Minewater Cadmium mo/I 0.001 < 

Page 2 of 10 
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ATTACHMENT1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date .Sample ID Location ·Analvte Units Value Quallfler 2/17/1979 TS-38A Minewater Chloride ·mall 6.2 2/17/1979 TS-38A Minewater Chromium · ·mall 0.001 < 2/17/1979 TS-38A .Minewater Cobalt mall ·om< 2/17/1979 TS-38A .Minewater Co□ner ~_II_ · 0.001 < 2/17/1979 TS-3BA Minewater cvanlde mall 0.1 < 2/17/1979 TS-38A Minewater Fluoride mall 0.48 2/17/1979 TS-38A 'Minewater Iron ' mall ' 2.5 2/17/1979 TS-3BA . ·Minewater Lead mg/I . 0.001 < 2/17/1979 TS-38A ,Minewater Manaanese · mall · 0.003 2/17/1979 TS-38A :Minewater Mercury ' man 0.0004 < 2/17/1979 TS-38A Minewater Molvbdenum man ' 0.002: 2/17/1979 TS-38A -Minewater Nickel man 0.01 < 2/17/1979 TS-38A ·Minewater Nilroaen, Nitrate fas Nl man 0.5 2/17/1979 TS-38A .Mlnewater oH, lab SU 8.2 2/17/1979 TS-38A 'Mlnewater Phenols·· : mo/I 0.005' 2/17/1979 TS-38A :Minewater Radium-226 oCI/I 49.3 ± 2.1 2/17/1979 TS-38A ·Minewater Radium-228: ocin 1 < 2/17/1979 ·TS-38A . iMinewater Selenium moil 0.03 2/17/1979 TS-38A ,Mfnewater Sliver man 0.01 < 2/17/1979 TS-38A ,Minewater Sulfate man 76 2/17/1979 TS-38A Minewater TOS .man 483 2/17/1979 TS-38A !Minewater Uranium ma/I ·2.1 2/17/1979 TS-38A . iMinewater Zinc I moll 0.01 < 2/21/1979 TS-43A iMinewater Aluminum ma/I 0.3 2/21/1979 ,TS-43A 'Minewater Arsenic man 0.01 < 2/21/1979 ·rs-43A iMinewater Barium mall 0.4 2/21/1979 TS-43A . ,Minewater Baron -mgn 0.3 2/21/1979 TS-43A • iMinewater Cadmium mail 0.001 < 2/21/1979 TS-43A iMinewater Chloride man 7 2/21/1979 TS-43A . \Minewater Chromium mg/I 0.001 < 2/21/1979 TS-43A . : Minewater Cobalt mgn 0.D1 < 2/21/1979 TS-43A , ! Minewater Conner ' mon 0.003 2/21/1979 TS-43A , ,Minewater Cyanide mall 0.1 < 2/21/1979 TS-43A , i Minewater Fluoride mg/I 0.46 2/21/1979 TS-43A ,Minewater Iron ' mg/I 0.07 2/21/1979 TS-43A · ,Minewater Lead mall 0.001 < 2/21/1979 TS-43A 'Minewater Manaanese mail 0.D1 2/21/1979 TS-43A ,Minewater Mercurv mail 0.0004 < 2/21/1979 TS-43A . '· Minewater Molvndenum man 0.002 2/21/1979 TS-43A ,Minewater Nickel mM 0.01 < 2/21/1979 TS-43A 'Minewater Nllroqen, Nitrate (as N) man 0.4 2/21/1979 TS-43A : i Minewater pH, lab mg/I 8.19 2/21/1979 TS-43A . i Minewater Phenols mg/I 0.003 2/21/1979 TS-43A iMinewater Radium-226 oCVI 82 ± 1.7 2/21/1979 TS-43A !Minewater Radium-228 · oCl/1 1 < 2/21/1979 TS-43A /Minewaler Selenium mall 0.03 2/21/1979 TS-43A 'Minewater Sliver mail 0.D1 < 2/21/1979 TS-43A , . Minewater Sulfate . mgn 73 . 

2/21/1979 TS-43A · Minewater TDS . 

mM 386 2/21/1979 TS-43A iMinewater Uranium mg/I 0.96 2/21/1979 TS-43A :Minewater Zinc ' moll 0.01 < 2/27/1979 TS-47A ,Minewater Aluminum ma// 0.3 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Samele ID Loc.1llon Analvte Units Value Ouallfler 

2/27/1979 TS-47A Minewater Arsenic mn/I, 0.01 < 
2/27/1979 ,TS-47A Minewater Barium .. ., -mo/I. 0.1 ' 
2/27/1979 TS-47A -Minewater Boron mnn 0.3 
2/27/1979 TS-47A . Minewater Cadmium ~ 0.001 < 
2/27/1979 TS-47A Minewater Chloride mn/1 7 
2/27/1979 TS-47A Minewater Chromium ma/I 0.001 < 
2/27/1979 TS-47A Minewater Cobalt ma/I 0.01 < 
2/27/1979 TS-47A Minewater Conner mo/I 0.001 < 
2/27/1979 TS-47A Minewater Cvanlde man· 0.2 
2/27/1979 ' TS-47A · Minewater Fluoride ma/I 0.48 ' 
2/27/1979 i TS-47A Minewater Iron ma/I 0.61 
2/27/1979 \. TS-47A Minewater Lead ma/I 0.001 < 
2/27/1979 TS-47A Minewater Manaanese ma/I 0.02 
2/27/1979 TS-47A Minewater Mercurv ma/I 0.0004 
2/27/1979 TS-47A Minewater Molvhdenum mn/1 0.001 < 
2/27/1979 TS-47A Minewater Nickel ma/I 0.01 < 
2/27/1979 TS-47A • Minewater Nitrogen, Nitrate las Nl ma/I 0.5 
2/27/1979 TS-47A Minewater nH, lab ma/I 7.42 
2/27/1979 TS-47A Minewater Phenols ma/I 0.002 
2/27/1979 TS-47A Minewater Radium-226 oCVl 155 ±3 
2/27/1979 TS-47A Minewater Radium-228 oCVI 1 < 
2/27/1979 TS-47A Minewater Selenium . ma/I 0.04 
2/27/1979 TS-47A Minewater Sliver ma/I 0.o1 < 
2/27/1979 TS-47A Minewater Sulfate ma/I 70 
2/27/1979 TS-47A Minewater TDS ma/I 383 
2/27/1979 TS-47A Minewater Uranium ma/I 3.71 
2/27/1979 TS-47A Minewater Zinc ma 0.01 < 
3/14/1979 TS-52A Minewater Aluminum mo 0.3 
3/14/1979 TS-52A Minewater Arsenic mo 0.o1 < 
3/14/1979 TS-52A Minewater Barium mg/I 0.2 
3/14/1979 TS-52A Minewater Boron m-n-;i-- 0.3 
3/14/1979 TS-52A Minewater Cadmium mn/1 0.001 < 
3/14/1979 TS-52A Minewater Chloride moll 6.5 
3/14/1979 TS-52A Minewater Chromium mo/I 0.041 
3/14/1979 TS-52A Minewater Cobalt mnn 0.o1 < 
3/14/1979 TS-52A Minewater Coooer mnn 0.016 
3/14/1979 TS-52A Minewater Cvanide ma/I 0.1 
3/14/1979 TS-52A Minewater Fluoride me I 0.52 
3/14/1979 TS-52A Minewater Iron me 0.62 
3/14/1979 .TS-52A Minewater Lead moll 0.001 < 
3/14/1979 TS-52A Minewater Manoanese ma 0.081 
3/14/1979 TS-52A Minewater Mercurv ma 0.0004 < 
3/14/1979 TS-52A Minewater Molybdenum ma 0,003 
3/14/1979 TS-52A Minewater Nickel moll 0.01 < 
3/14/1979 TS-52A Minewater Nitrogen, Nitrate (as N) ma/I 0.5 
3/14/1979 TS-52A Minewater nH, lab ma/I 7.2 
3114/1979 TS-52A Minewater Phenols mn/I 0.006 
3/14/1979 TS-52A Minewater Radium-226 oCl/I 67 ±2.7 
3/14/1979 TS-52A Minewater Radium-228 oCi/1 1 < 
3/14/1979 TS-52A Minewater Selenium mnn 0.03 
3/14/1979 TS-52A Minewater Silver ma/I 0.01 < 
3/14/1979 TS-52A Mlnewater Sulfate 

.. mall 70 
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ATTACHMENT·1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Samele ID ·Location· Analvte 1; ., ' Units Value Qualifier 
· 3/14/1979 TS•52A Minewaler TDS ·. ,, mall ·386 

3/14/1979 TS-52A · Minewater Uranium mall 1.57 3/14/1979 · ·TS-52A .Minewater Zinc ; ' ·mq/1 0,02 
3/2711979 . !:fS-56A . Minewater Aluminum ,~II 0.1 < 
312711979 · TS-56A Minewater Arsenic ·~/I 0,01 < 
3127/1979 :rs-56A . ,Minewater Barium I ·mqll 0.2 
312711979 . : TS'56A .Minewater Boron .mq/1 .0.2 
312711979 : TS-56A . "Minewater Cadmium moil 0.001 < 
312711979 ::rS,56A . Minewater Chloride mall 7 
312711979 :rs-s6A · •Minewater Chromium ' mq/1 0.002 
312711979 :TS-56A ' .Minewater Cobalt ' mq/1 0.01 <. 3127/1979 I TS-56A . .Minewater Conner mall 0.001 
3/2711979 1TS-56A . :Minewater Cyanide mall 0.1 < 3/27/1979 'TS-56A ,Minewater Fluoride •~fl 0,48. 
3/27/1979 :TS-56A .. Minewater Iron mg/I 0.02 
3/27/1979 ,rs,ssA , "Mlnewater Lead mg/I 0.001 < 
3/2711979 , TS-56A Minewater Manganese mo/I 0.002 
3127/1979. !TS'56A · Mnewater Mercury mo/I 0.0004 < 
3/2711979 i TS•56A · Minewater Molvodenum ma/I 0.001 
3/2711979 :rs,s6A , Minewater Nickel mo/I 0.01 < 
3/2711979 'TS'56A Minewater Nitrooen, Nitrate fas Nl · moil 0.5 
3/27/1979 ; TS;56A : .Minewater nH, lab mq/1 ' 8 
3/2711979 : rs,ssA . •Minewater Phenols mg/I 0.001 < 
3/27/1979 : TS;56A . ,Minewater Radium-226 pCl/1 89,8 ±2.3 
3/2711979 i TS'56A :Minewater Radium-228 pCVI 2 ± 1 
3/2711979 'TS'56A i ,Minewater Selenium mg/I 0.03 
3/2711979 · TS,56A , ·Minewater Sliver mg/I 0.01 < 3/27/1979 'TS'56A : ,Minewater Sulfate mo/I 76 
3/2711979 'TS-56A : :Minewater TDS mo/I 404 3/2711979 . TS-56A ·. 'Minewater Uranium mg/I 1.53 3/27/1979 1 TS'56A , .Minewater Zinc ma/I 0.01 <, 4/11/1979 • ·TS-63 : ·Minewater Aluminum mall ,0.2 < 4/11/1979 ,.TS-63 . Minewater Arsenic mq/1 0.01 < 4/11/1979 · TS-63 : Minewater Barium mq/1 ·0.2 
4/11/1979 .. TS-63 : Minewater Boron ma/I : 0,1 < 4111/1979 'TS-63 · ,Minewater Cadmium ma/I 0.01 < 4/11/1979 · TS-63 ,Minewater Chloride mail 5. 411111979 · ·TS-63 . Minewater Chromium ma/I 0.02 < 4/11/1979 ·TS-63 : ·Minewater Cobalt mo/I 0.03 < 4/11/1979 :TS-63 · Minewater Cooner mo/I 0.01 < 4/11/1979 TS-63 Minewater Cvanlde ma/I 0.1 < 4/11/1979 TS-63 Minewater Fluoride ma/I 0.51 4/11/1979 .TS-63 Minewater Iron ma/I 0.05 < 4/11/1979 TS-63 Minewater Lead ~I 0,05 < 4111/1979 :TS-63 Minewater Mam1anese mall 0.01 < 4/11/1979 :TS·63 Minewater Mercury mg/I 0.0004 < 4111/1979 :TS-63 Minewater Molvndenum mall 0.04 < 4/1111979 :TS-63 Minewater Nickel mall 0.02 4/11/1979 ·TS-63 Minewater. Nitrogen, Nitrate (as N) ~II 13 4/11/1979 TS-63 Minewater oH, lab mg/I 7.59 4/11/1979 :TS-63 Minewater Phenols mg/I 0.001 < 4/11/1979 ·TS-63 Mlnewater Radium-226 oCVJ 22 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Samele ID Location Analvte Units Value Qualifier 

4/11/1979 :rS-63 Mlnewaler Radium-228 ' oCi/1 5 
4/11/1979 TS-63 Minewater Sc I umhos/cm 600 
4/11/1979 TS-63 Minewater Selenium ; I man 0.02 
4/11/1979 TS-63 Minewater Sliver ' : ~n 0.01 <: 

4/11/1979 ' TS-63 Minewater Sodium man 85.3 
4/11/1979 TS-63 Minewater Sulfate mo/I 75.8 
4/11/1979 TS-63 Minewater TDS mon 380.5 
4/11/1979 TS-63 Minewater Thorium-230 I nCi/1 · 0.6 < 
4/11/1979 TS-63 Mlnewater Uranium : mon 2.29 
4/11/1979 TS-63 Minewater Vanadium mon 0.1 < 
4/11/1l)79 TS-63 Minewater Zinc mon 0.01 < 
5/2/1979 TS-69 Minewater Aluminum man 0.2 < 
5/2/1979 · TS-69 Minewater Barium man 0.1 < ' 
5/2/1979 TS-69 Minewater Cadmium man 0.01 < 
5/2/1979 TS-69 Minewater Chloride moll 5 
5/2/1979 TS-69 Minewater Chromium man 0.02 < ' 
5/2/1979 TS-69 Minewater Cobalt man 0.05 < 
5/2/1979 TS-69 Minewater Conner man 0.01 < 

' 5/2/1979 TS-69 Minewater Fluoride mon 0.42 : 

5/2/1979 TS-69 Mlnewater Iron man 0.04 < 
' 5/2/.1979 TS-69 Minewater Lead ma/I 0.05 < : 

5/2/1979 TS-69 Mlnewater Manaanese man 0.01 <· : 
5/2/1979 . TS-69 Minewater Mercurv mg/I 0.0004 < 
5/2/1979 TS-69 Minewater Molvodenum mo/I 0.04 < I: 
5/2/1979 TS-69 Minewater Nickel mon 0.04 < I. 
5/2/1979 TS-69 Minewater Nitroaen, Nitrate las NI man 1 
5/2/1979 TS-69 Minewater nH, lab man 8.45 ' 
5/2/1979 TS-69 Minewater Phenols man 0.001 < '· 
5/2/1979 TS-69 Minewater Radium-226 oCIA 11.2 
5/2/1979 TS-69 Minewater Sc umhos/cm 485 ., 
5/2/1979 TS-69 Minewater Silver man O.D1 < 
5/2/1979 :rs:59 Minewater Sodium · man 1009.1 
5/2/1979 TS-69 Mlnewater Sulfate mo/I 73.3 
5/2/1979 TS-69 Minewater TDS ma/I 370.5 I 

5/2/1979 TS-69 Minewater Thorium-230 oC/n 5.8 
5/2/1979 TS-69 Minewater Uranium mo/I 1.7 
5/2/1979 TS-69 Minewater Vanadium moll 0.1 < 
5/2/1979 TS-69 Minewater Zinc mo/I 0.01 < 
6/11/1979 Mlnewater Aluminum ma/I 0,339 ' L 
6/11/1979 · Minewater Arsenic man 0.0118 
6/11/1979 Minewater Barium man 0.043 :j 

' 6/1111979 Minewater Baron mon O.D1 
6/11/1979 Minewater Cadmium ma11 0.0038 ., 
6/11/1979 Minewater Chloride man 13.4 
6/11/1979 Minewater Chromium man 0.0356 
6/11/1979 Minewater Cobalt man 0.0001 

,, 
< 

6/11/1979 Minewater Conoer man 0.0235 
6/1111979 Minewater Fluoride man 0.55 
6/11/1979 Minewater Iron man 0.059 
6/11/1979 Minewater Lead man 0.0138 

\ 
6/11/1979 Minewater Manoanese man 0.0026 
6111/1979 Minewater Mercurv man 0.001 
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ATTACHMENT1 
. WESTWATER CANYON MEI\IIBER WATER QUALITY DATA ... 

Date SampletD . Locallon .. Analyte Units Value Qualifier 
6/11/1979 Minewater Molyodenum ma/I 0.0373 
6/11/1979 Minewater . Nickel ma/I 0.1349 
6/11/1979 Minewater Nitrogen, Nitrate (as N) ma/I 0.1 < 
6/11/1979 Minewater eH, lab SU 7.94 
6/11/1979 Mlnewater Radium-226 oCi/1 36.1 
6/11/1979 Mlnewater Radium-228 .oCVI 5.2 
6/11/1979 Minewater Sc umhos/cm 690 
6/11/1979 Minewater Selenium mall 0.0149 
6/11/1979 Minewater Sliver __!!lg/I 0.0054 
6/11/1979 Minewater Sodium moll 10 
6/11/1979 Minewater Sulfate moll 111.5 
6/11/1979 Minewater TDS mo/I 449.6 
6/11/1979 Minewater Thorium-230 •oCl/1 120.5 
6/11/1979 Minewater Uranium mall 3.62 
6/11/1979 Minewater Vanadium -mall 0.1 
6/11/1979 Minewater Zinc .ma/I 0.0022 
4/30/1980 Minewater Alkalinitv (CaCO3l ,mlJ!I 232 
4/30/1980 Minewater Aluminum ma/I 2.8 
4/30/1980 Minewater Barium ,ma/I 0.1 
4/30/1980 Minewater Calcium ~II 10,1 
4/30/1980 Minewater Chloride mo/I 6.5 
4/30/1980 Minewaler Iron mg/I 1.99 
4/30/1980 Minewater Lead-210 pCi/1 240 ±7.0 
4/30/1980 Minewater Maanesium mg/I 1 < 4/30/1980 Minewater Manoanese ma/I 0.003 
4/30/1980 Minewater nH, lab SU 8 
4/30/1980 Minewater P.otasslum ma/I 2.2 
4/30/1980 Minewater Radium-226 pCi/1 490 ±12 
4/30/1980 Minewater Radium-228 pCl/1 1 < 4/30/1980 Minewater Sc umhos/cm 691 
4/30/1980 Minewater Selenium mall 0.004 
4/30/1980 Minewater Silica ma/I 21 4/30/1980 Minewater Sodium ma/I 170 4/30/1980 Minewater Sulfate ma/I 71 4/30/1980 Minewater TDS mo/I 381 4/30/1980 Minewater Thorium-230 pCVI ·0.6 < 4/30/1980 Minewater Uranium ma/I 2.84. 4/30/1980 Minewater Zinc ma/I 0.02 
7/16/1980 Minewater Alkalinitv ICaCO3l mall 127 7/16/1980 Minewater Aluminum ma/I 0.1 < 7/16/1980 Minewater Barium mall 0.01 < 7/16/1980 Minewater Bicarbonate ma/I 155 7/16/1980 Minewater Calcium ma/I 31 7/16/1980 Minewaler Carbonate mWJ 0.1 < 7/16/1980 Minewater Chloride · ma/I 14.9 7/16/1980 Minewater Iron mo/I 0.1 < 7/16/1980 Minewater Lead-210 oCi/1 0 ± 3.42 7/16/1980 Minewater Maaneslum ma/I 4.2 7/16/1980 Minewaler Manganese ma/I 1.3 7/16/1980 Minewaler oH, lab SU 6.7 7/16/1980 Minewaler Potassium mo/I 1.9 

7/16/1980 Minewaler Radium-226 oCi/1 86.1 ± 1.7 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date SamnlelD Location Anafvte Units Value Qualifier 
7/16/1980 Minewaler Radium-228 cCl/I 1,3 ± 5.0 
7/16/1980 Minewater Sc umhos/cm 950 
7/16/1980 Minewaler Selenlum. man 0.05 
7/16/1980 Minewater SIiicon ~/I 6.9 
7/16/1980 Mlnewater Sodium mn'ii 140 
7/16/1980 Mlnewater Sulfate ma/I 272 
7/16/1980 Minewater TDS ma/I 538 
7/16/1980 Minewater Thorium-230 oCi/1 5.3 ± 2.6 
7/16/1980 Minewater Uranium m□/1 2.7 
7/16/1980 Minewater Zinc ma11 O.o1. 
10/9/1984 MillWell Alkalinltv ICaCO3l m□/L 197 
10/9/1984 .MillWell Aluminum . m□/L 0.05 
10/9/1984 -MillWell Ammonium as N ma/L. 0.05 
10/9/1984 Mlll·Well Arsenic ma/L 0.001 
10/9/1984 MillWell Bicarbonate mall 239.7 
10/9/1984 MillWell Cadmium ma/L O.o1 
10/9/1984 MillWell Calcium ma/L 4.7 
10/9/1984 ·MillWell Chloride mall 4.1 
10/9/1984 MillWell Cobalt mall 0.05 
10/9/1984 Mill Well Gross Alnha nClll 43 
10/9/1984 . Mill Well Lead mall 0.05 
10/9/1984 MillWell Lead 210 oClll 9.3 
10/9/1984 MillWell Manneslum mn/L 3.24 
10/9/1984 MillWell Mannanese m□/L 0.01 
10/9/1984 Mill Well Mol•"'denum ma/L 0.01 
10/9/1984 MillWell Nickel m□/L 0.05 
10/9/1984 MillWell nH s.u. 8.49 
10/9/1984 Mill Well Potassium ma/L 1.6 
10/9/1984 Mill Well Radium 226 cCI/L 1.8 
10/9/1984 Mill Well Selenium mg/L 0.001 
10/9/1984 MillWell Sodium mn~ 103.2. 
10/9/1984 Mill Well Sulfate mall 17.7 
10/9/1984 MillWell TDS mnn. 228 
10/9/1984 MillWell Thorium 230 cCI/L 61.3 
10/9/1984 MillWell Uranium ma/L 0.065 
10/9/1984 Mill Well Vanadium mn/L 0.01 
4/23/1992 Mill Well Alkalinitv ICaCO3l mn/L · 201 
4/23/1992 Mill Well Aluminum ma/L 0.1 
4/23/1992 · MIii Weii Ammonium as N mntl 0.1 

\ 

4/23/1992 MillWell Arsenic ma/L 0.004 
4/23/1992 MillWell Ben.Ilium mall 0.1 
4/23/1992 MIIIWell Bicarbonate m□/L 245 
4/23/1992 MillWell Cadmium ma/L 0.01 
4/23/1992 Mill Well Calcium mn/L 3.2 
4/23/1992 MillWell Chloride m□/L 6.3 
4/23/1992 MillWell Cobalt mn/L 0.01 
4/23/1992 MillWell Gross Aloha oCI/L 2.3 
4/23/1992 Mil/Well Lead ma/L 0.05 
4/23/1992 Mil/Well Lead 210 oClll 1 
4/23/1992 MillWell Maaneslum mall 0.4 
4/23/1992 MillWell Mannanese mall 0.01 
4/23/1992 MillWell Mol•"'denum mn/L 0.1 
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ATTACHMENT 1 
WESTWATER CANYOtfMEMBEFI WATER QUALITY DATA 

. ' 
Date Samrile ID Location · Analvte Units Value Qualifier 
4i23i1992 :Mill Well Nickel ' moil ; 0.05 
4i23/1992 :Mill Weil Nitrate + Nilrate as N mnll 0,1 
4i23i1992 • ,Mil\Weii nH ·s.u .. 8.83 
4/23/1992 ',Mil\Well Potassium __!!!_llll 1 
4123/1992 •Mill Well Radium 226 · nCiiL 0.4 
4/2311992 ,Mill Well Radium 228 oCI/L 2.1 
4/23/1992 :Mill Well Selenium mo/L 0.218 
4/23/1992 

. 
:Mill Well Sodium moll 123 

4/2311992 iMillWeil Sulfate moll 33.3 
4/23/1992 IMill Weil TDS moil 292 
4/23/1992 lMill Well Thorium 230 oCi/L 0.2: 
4/23/1992 1Mil\Weil Uranium moil 0.576' 
4/23/1992 iMillWell Vanadium mall 0.1 . . 
7/28/1993 1MillWeii Alkalinitv CCaCO3\ ma/L 188. 
7/28/1993 !Mill Weil Aluminum maiL -0.16 · 
7/28/1993 iMiilWeil Ammonium as N moil 0.05 
7/2811993 !Mill Weil Arsenic mail 0.001 : 
7/28/1993 :Mill Well Bervllium mall 0.005 • 
7/28/1993 Mill Weil Bicarbonate mail 229 
7/28/1993 'Mill Weil· Cadmium mn/L 0.01 
7/28/1993 ;Mill Well Calcium mail 15 
7/28/1993 'MiilWeil Chloride mo/L 182 
7/28/1993 'Mill Weil Coball moil 0.01 
7/28/1993 MlilWell Gross Aloha nCI/L 1.8 
7/28/1993 :MiilWell Lead moil 0.05 
7/28/1993 ·Mill Weil Maoneslum mail 4.9 
7/28/1993 Mill Weil Manoanese moll 0.24 
7/28/1993 Mill Weil Molvhdenum mall 0.1 
7I28i1993 •Mill Well Nickel moll 0.05 
7/28/1993 'MiilWell Nitrate + Nitrate as N mgiL 0.1 
7/2811993 Mill Well oH s.u. 8.49 
7/28/1993 Mill Well Potassium moil 3 
7/2811993 Mill Well Radium·226 oCi/L 1.6 
7/28/1993 Mill Well Radium 228 oCiil 1.4 
7/2811993 Mill Well Selenium moil 0.003 
7/28/1993 Mill Well Sodium moil 708 
7/2811993 Mill Weil Sulfate moil 1260 
7/28/1993 Mill Weil TDS moil 2258 
7/28/1993 Mill Weil Thorium 230 nCl/l 0.2 
7/2811993 Mill Well Uranium moil 0.002 
7/28/1993 Mill Weil Vanadium moil 0.1 
6/18/2002 Mill Weil Alkalinitv ICaCO3\ moil 185 
6/18i2002 Mill Well Aluminum moiL 0.1 
6/18/2002 Mill Well Ammonium as N mall 0.5 
6/18/2002 Mill Weil Arsenic m,JL 0.001 
6/18/2002 Mill Well Berullium me l 0.01 
6/18/2002 Mill Weil Bicarbonate me l 225 
6/1812002 Mill Well Cadmium mall 0.005 
6/18/2002 Mill Weil Calcium mall 16 
6/18/2002 Mill Weil Chloride mall 160 
6/18i2002 Mill Well Cobalt mo/L 0.01 
6/1812002 Mill Well GrossAlnha nCl/l 1 
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ATTACHMENT 1 
WESTWATER CANYON MEMBER WATER QUALITY DATA 

Date Sample ID Location Analvte Units , Value Qualifier 
6/18/2002 Mill Well Lead mall 0.05 
6/18/2002 . MillWell Lead210 oCi/L 1 
6/18/2002 Mill Well Maaneslum mall 4,2 , 
6/18/2002 Mill Well Manganese -1!!9IL 0.05 . 
6/18/2002 Mill Well Mof.hdenum mall 0.1 I 

6/18/2002 Mill Well Nickel mall 0.05 : 

I 
6/18/2002 Mill Well Nitrate + Nitrate as N mgtL· 0.1 
6/18/2002 Mill Well lnH S,U. 8.34 ' 
6/18/2002 Mill Well Potassium mall 3.5 
6/18/2002 . Mill Well Radium 226 oClll' 0.7 
6/18/2002 Mill Well Radium 228 oCi/L 2.7 
6/18/2002 Mill Well Selenium mall 0.001 
6/18/2002 Mill Well Sodium mall· 644 , 
6/18/2002 MillWell Sulfate mall 1100 
6/18/2002 MillWell TDS mall 2090 
6/18/2002 Mill Well Thorium 230 nCi/L 0.02 
6/18/2002 Mill Well Uranium mall 0.07 
6/1812002 Mill Well Vanadium mall 0.1 
Notes: 
Qualifier of < signifies tnat concentration was less than detection limit shown 
Qualifier of ± reoresents orecision of radionuclldes analvsls 
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ecology and environment, inc .. 
International Specialists in the Environment 

1940 Webster Street, Suite 100 
Oakland. California 94612 
Tel: (510) 893-6700, Fax: (510) 550-2760 

January 24, 2011 

U.S. Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, CA 94105 

Attention: 

Subject: 

Harry Allen, USEP A On-Scene Coordinator 
Andrew Bain, USEP A 

NECR Water Well Sampling 
Church Rock Chapter 
Navajo Nation 

INTRODUCTION 

TDD No: T02-09- I 0-08-0005 
ProjectNo: 002693.2103.0IRA 
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In October 2010 the U.S. Environmental Protection Agency (USEPA) tasked the Ecology and 
Environment Inc. Superfund Technical Assessment and Response Team (ST ART) with technical 
assistance relating to residential water well sampling in the vicinity of the former Northeast Church Rock 
Mine located in the Church Rock Chapter of the Navajo Nation. (Figure I, Attachment A). 

The purpose of this sampling event was to generate additional data to measure the impact of the former 
Northeast Church Rock Mine uranium mine on wells within the adjacent areas. 

SAMPLING ACTIVITIES 

Well sampling was conducted on Qcto~.!; 19,1.()l0. A total of five wells were sampled. Four of the 
wells were residential wells and one (Mill Well) well was part of the former United Nuclear Corporation 
(UNC) facility in the area. Every effort was made to collect water samples in a manner consistent with 
resident collection and use (i.e. taps, pumps or bucket collect). 

A Time Critical Quality Assurance and Sampling (QASP) Plan (Appendix D) was developed prior to 
sampling and followed with the following exceptions: 

- Well NR#I is no longer in use and was not sampled as the casing has been filled with concrete. 
- The Mine Well is no longer in use and was not sampled as the casing has been filled with 
concrete. 

Water quality parameters were measured in the field using a Horiba, Ltd. multi-parameter water quality 
meter. The meter was calibrated daily using a buffer solution. Samples were collected and analyzed for 
metals, radionuclides and anions by GEL Laboratories Inc. (Charleston, SC). Samples were collected and 
analyzed for oxygen and hydrogen isotopic ratio by Isotech Laboratories, Inc (Champaign, 11). The 
QASP (Appendix D) contains all methods and volumes used in sample analysis. 

WELL DESCRIPTIONS 
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Well lST-303 
Well l 5T-303 is a windmill powered well that feeds into an approximately 40,000 gallon uncovered metal 
tank. The well is currently in use and there is a trough aud locked tap in the vicinity of the tank that are 
used to water livestock. Samples were collected from the top of the tank using a bucket. 

14T-586 
l 4T-586 is a diesel engine powered well that feeds into an approximately I 0,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

Mill Well 
The Mill Well is located on the former UNC facility property. The well is electric powered well, housed 
in a wooden pump house, north of the fonner UNC offices and equipment yard. There is no storage tank 
affiliated with the well and the well is not currently in use. Samples were collected from a tap inside the 
pump house with pump turned on. 

Mine Well 
The mine well is located within the boundary of the former Northeast Church Mine. The well is currently 
not in use and has been non-operational for at least 15 years. The well opening is currently plugged with 
concrete. 

NR#l 
The NR#l well is located within the boundary of the former Northeast Church Mine. The well is 
currently not in use and has been non-operational for at least 15 years. The well opening is currently 
plugged with concrete. 

16K-340 
Well 16K-340 is a windmill powered well that feeds into an approximately 40,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

RESULTS 

Table I (Appendix B) gives a well specific summary of all applicable data. All laboratory data was 
validated by a START chemist using the Region 9 Draft. Superfund Data Evaluation/Validation 
Guidance. Data validation indicated the laboratory data was acceptable with qualification as definitive 
data. A separate data validation report was generated under this project and is included in the project file. 

This letter summarizes all activities conducted on the Tuba City Removal project. If you have any . 
questions regarding ST AR T's activities associated with this project, please do not hesitate to contact me. 

Respectfully, 

Mike Folan 



ST ART Member 

Attachments: A - Homesite Location Map 
B -Data Tables 

cc: file 

C - Photographic Documentation 
D-QASP 

NECR Water Well Sampling 
TDD No: 02-09-10-08-0005 

Page 3 



ATTACHMENT A: 
Well Location Map 
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ATTACHMENT B: 
Data Tables 



Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 

~ 
PAN·002693 2104 01 RA 

Result Units Result Units Result Units 
pH 7.1 pH 7.1 pH 6.8 
Conductivity 0.26 Sim Conductivity 0.26 Sim Conductivity 0.35 Sim 

~ 
Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU 
Dissolved Oxygen 6.30 mglL Dissolved Oxygen 6.30 mglL Dissolved Oxygen 7.99 mglL 

!Q 
Temperature 7.6 ·c Temperature 7.6 ·c Temperature 12.1 ·c 0 

C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % m 
~ 

Total Dissolved Solids 1.7 glL Total Dissolved Solids 1. 7 9IL Total Dissolved Solids 2.2 glL 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 100 mV Potential 100 mV Potential 129 mV 
Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 220 u9IL Aluminum 82 uglL Aluminum 68.0 uglL 

Antimony 3.00 u9IL Antimony 7.34 uglL Antimony 6.83 uglL 

Arsenic 5.00 uglL Arsenic 5.00 uglL Arsenic 7.54 uglL 

Barium 13.1 uglL Barium 13.4 u9IL Barium 8.24 uglL 

Beryllium 1.00 uglL Beryllium 1.00 uglL Beryllium 1.00 uglL 

Bromide 0.200 uglL Bromide 0.200 uglL Bromide 0.200 u9IL 
Cadmium 1.00 uglL Cadmium 1.00 uglL Cadmium 1.17 uglL 

Calcium 270000 u9IL Calcium 281000 uglL Calcium 373000 uglL 

Chromium 13.9 u9IL Chromium 1.00 uglL Chromium 1.16 uglL 

Cobalt 1.13 uglL Cobalt 1.00 uglL Cobalt 1.00 uglL 

,: Copper 3.00 uglL Copper 3.00 uglL Copper 3.00 uglL 
$l. Iron 482 uglL Iron 468 ug/L Iron 685 uglL m 
;;; 

Lead 3.30 uglL Lead 3.30 uglL Lead 3.30 uglL 

Magnesium 119000 uglL Magnesium 122000 uglL Magnesium 144000 uglL 

Manganese 320 uglL Manganese 319 uglL Manganese 162 uglL 

Mercury 0.066 uglL Mercury 0.066 u9IL Mercury 0.066 uglL 

Nickel 71.3 uglL Nickel 1.51 uglL Nickel 1.50 uglL 

Potassium 7430 uglL Potassium 7690 uglL Potassium 5650 uglL 

Selenium 7.7 uglL Selenium 37.7 uglL Selenium 43.8 uglL 

Silv.er 1.00 uglL Silver 1.00 uglL Silver 1.00 uglL 

Sodium 135000 uglL Sodium 140000 uglL Sodium 188000 uglL 

Thallium 5.00 uglL Thallium 5.00 uglL Thallium 8.9 u9IL 
Vanadium 1.00 uglL Vanadium 1.00 uglL Vanadium 1.00 uglL 

Zinc 338 uglL Zinc 355 uglL Zinc 839 uglL 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 2.62 pCilL ALPHA 5.80 pCilL ALPHA -0.526 pCilL 

BETA 6.58 pCilL BETA 6.02 pCilL BETA 2.62 pCilL 

Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent ;u 
~ Radium-226 0.880 pCilL Radium-226 0.540 pCilL Radium-226 1.18 pCilL C. 
o" Radium-228 3.41 pCilL Radium-228 3.71 pCilL Radium-228 3.34 pCilL " C 

"- Thorlum-228 -0.0147 pCilL Thorium-228 0.155 pCilL Thorium-228 -0.139 pCilL a: 
~- Thorium-230 -0.185 pCilL Thorium-230 0.818 pCilL Thorium-230 -0.158 pCilL 

Thorium-232 -0.133 pCilL Thorium-232 -0.0195 pCilL Thorium-232 -0.0195 pCilL 

Uranium-233/234 1.16 pCilL Uranium-233/234 1.73 pCilL Uranium-233/234 0.317 pCilL 

Uranium-235/236 0.114 pCilL Uranium-235/236 0.0569 pCilL Uranium-235/236 0.219 pCilL 

Uranium-238 1.20 pCilL Uranium-238 0.790 pCilL Uranium-238 0.442 pCilL 
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Table 1: NECR Water Well Sampling Data 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 14.0 mg/L Chloride 14.1 mg/L Chloride 10.5 mg/L 

:,, Nitrate 0.267 mg/L Nitrate 0.266 mg/L Nitrate 0.100 mg/L ~- Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 0 
~ 
w Ortho-phosphate 0.200 mg/L Ortho-phosphate 0.200 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 1380 mg/L Sulfate 1310 mg/L Sulfate 2000 mg/L 

Fluoride 1.19 mg/L Fluoride 1.24 mg/L Fluoride 1.52 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

oD H2O -80.8 % oDH,O -81.2 % SD H2O -73.1 % 
01 0 H20 -10.44 % 51 0 H20 -10.53 % 01 0 H20 -8.56 % 
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Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 

~ 
PAN·002693 2104 01 RA 

Result Units Result Units Result Units 

pH 7.4 pH 7.6 pH 7.4 

Conductivity 0.15 Sim Conductivity 0.19 Sim Conductivity 0.36 Sim 

:e Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU 

i Dissolved Oxygen 3.05 m9/L Dissolved Oxygen 5.26 m9IL Dissolved Oxygen 6.39 m9IL 
Temperature 15.5 'C Temperature 16.8 'C Temperature 15.2 'C D 

C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % w 
~ 

Total Dissolved Solids 1 9IL Total Dissolved Solids 1.2 9IL Total Dissolved Solids 2.3 9/L 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 86 mV Potential 76. mV Potential -127 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 229 u9IL Aluminum 126 u9/L Aluminum 68.0 u9IL 
Antimony 3.00 u9IL Antimony 3.00 u9IL Antimony 3.00 u9/L 
Arsenic 11 u9IL Arsenic 8.53 u9IL Arsenic 5.00 u9/L 
Barium 450 u9IL Barium 140 u9/L Barium 1.64 u9/L 
Beryllium 1.00 u9IL Beryllium 1.00 u9IL Beryllium 1.00 u9/L 
Bromide 0.234 u9IL Bromide 0.295 u9/L Bromide 0.361 u9IL 
Cadmium 1.00 u9IL Cadmium 1.00 u9/L Cadmium 1.00 u9IL 
Calcium 76800 u9IL Calcium 99800 u9IL Calcium 2420 u9IL 
Chromium 1.00 u9IL Chromium 1.03 u9/L Chromium 1.43 u9IL 
Cobalt 1.00 u9IL Cobalt 1.00 u9IL Cobalt 1.00 u9IL 

s: Copper 29.7 u9IL Copper 3.00 u9IL Copper 20.4 u9IL 

m- Iron 2720 u9IL Iron 181 u9IL Iron 9870 u9IL 
a, 

Lead 3.58 u9IL Lead 3.30 u9/L Lead 3.74 u9IL 
Magnesium 20600 u9IL Magnesium 43500 u9IL Magnesium 470 u9IL 
Manganese 95.9 u9/L Manganese 122 u9IL Manganese 51 u9IL 
Mercury 0.066 u9IL Mercury 0.066 u9IL Mercury 0.066 u9/L 
Nickel 1.50 u9IL Nickel 1.50 u9IL Nickel 2.38 u9/L 
Potassium 2540 u9IL Potassium 3940 u9IL Potassium 3200 u9/L 
Selenium 10.2 u9IL Selenium 5.00 u9/L Selenium 26.7 u9IL 
Silver 1.00 u9IL Sliver 1.00 u9IL Silver 1.00 u9IL 
Sodium 202000 u9IL Sodium 233000 u9/L Sodium 694000 u9IL 
Thallium 5.00 u9IL Thallium 5.00 u9/L Thallium 6.45 u9IL 
Vanadium 1.00 u9IL Vanadium 1.00 u9/L Vanadium 1.00 u9IL 
Zinc 153 u9IL Zinc 148 u9/L Zinc 659 u9IL 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 0.129 pCilL ALPHA 5.46 pCilL ALPHA 9.79 pCilL 

BETA 4.99 pCilL BETA 2.37 pCilL BETA 2.72 pCilL 

Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent 
;o 
w Radium-226 1.20 pCilL Radium-226 0.464 pCilL Radium-226 0.639 pCilL Q. 
15' Radium-228 4.58 pCilL Radium-228 0.747 pCilL Radium-228 1.77 pCilL => 
C 
n Thorium-228 0.298 pCilL Thorium-228 -0.0682 pCilL Thorium-228 0.139 pCilL i5: w_ Thorium-230 -0.524 pCilL Thorium-230 0.0264 pCilL Thorium-230 0.480 pCi/L 
~ 

Thorium-232 -0.0195 pCilL Thorium-232 -0.0722 pCilL Thorium-232 -0.0195 pCi/L 

Uranium-233/234 -0.171 pCilL Uranium-233/234 0.297 pCilL Uranium-233/234 2.61 pCi/L 

Uranium-235/236 0.181 pCilL Uranium-235/236 0.115 pCilL Uranium-235/236 0.174 pCilL 

Uranium-238 0.392 pCilL Uranium-238 1.40 pCilL Uranium-238 2.82 pCilL 
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Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 

~ ~~ - ,v, 
PAN·002693 2104 01 RA 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 18.8 mg/L Chloride 22.1 mg/L Chloride 154 mg/L 

}> Nitrate 2.89 mg/L Nitrate 5.97 mg/L Nitrate 0.100 mg/L 
=> 
i5' Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L => 
~ Ortho-phosphate 0.291 mg/L Ortho-phosphate 0.163 mg/L Orth a-phosphate 2.00 mg/L 

Sulfate 118 mg/L Sulfate 368 mg/L Sulfate 1460 mg/L 

Fluoride 0.861 mg/L Fluoride 0.483 mg/L Fluoride 1.73 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

oD H20 -91.4 % oD H20 -82.6 % oD H20 -107.3 % 
0180 H20 -12.04 % 011fOH20 -11.01 % 011:10 H20 -14.14 % 
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ATTACHMENT C: 
Photographic Documentation 



Description: 

Well 15T-303 

Description: 

Well 15T-303 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Well 14T-586 

Description: 

Well 14T-586 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Mill Well 

Description: 

Mill Well 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 
Mine Well 

Description: 

Well NR#1 

Date: 
10119110 

Date: 
10/19110 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

16K-340 

Description: 

16K-340 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-O8-0005 



Description: 

16K-336 

Description: 

16K-336 

Date: 
10119110 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Table J 
Reporting Limits, Action Levels, and Ouality Control Limits 

. ,_,_- _: ·,- __ ,- " .-< ' '/· .. · .... ·'.>·· A~tio11 Lev~! . ·.Quaritit.atiori• Duplicate Matrix: Matrh: Spike .;\n~lysis 
••• Analyte ••·. . ·(mg/L} . Limit (µg/L) 'RPD Spike . ·•RPD ' . . •· ·· .......... 

Anions by 300.0 Fluoride 4 0.10 25 75-125 20 
Anions by 300.0 Chloride 250 1.0 25 75-125 20 
Anions by 300.0 Nitrite as N 1 0.10 25 75-125 20 
Anions by 300.0 Nitrate asN 10 0.10 25 75-125 20 
Anions by 300.0 a-Phosphate, as P Not Available 1.0 25 75-125 20 
Anions by 300.0 Sulfate 250 (s) 0.50 25 75-125 20 
Metals by 60 I OB Aluminum 0.1 100 25 75-125 20 
Metals by 60 I OB Antimony 0.1 100 25 75-125 20 
Metals by 6010B Arsenic O.QJ 10 25 75-125 20 
Metals by 60 I OB Barium 2 20 25 75-125 20 
Metals by 6010B Beryllium 0.005 5 25 75-125 20 
Metals by 60 I OB Cadmium O.QJ 10 25 75-125 20 
Metals by 6010B Calcium Not Available 1000 25 75-125 20 
Metals by 601 OB Chromium 0.10 10 25 75-125 20 
Metals by 6010B Cobalt Not Available 20 25 75-125 20 
Metals by 60 I OB Copper 1.3 (s) 20 25 75-125 20 
Metals by 60 I OB Iron Not Available 50 25 75-125 20 
Metals by 6010B Lead O.Dl5 5 25 75-125 20 
Metals by 6010B Magnesium Not Available 600 25 75-125 20 
Metals by 60 I OB Manganese 0.05 (s) 15 25 75-125 20 
Metals by 60 I OB Mercury 0.002 0.5 25 75-125 20 
Metals by 6010B Nickel Not Available 20 25 75-125 20 
Metals by 6010B Potassium Not Available 5000 25 75-125 20 
Metals by 6010B Selenium 0.05 10 25 75-125 20 
Metals by 6010B Silver 0.10 (s) 10 25 75-125 20 
Metals by 60 I OB Thallium 0.002 10 25 75-125 20 
Metals by 601 OB Vanadium Not Available 20 25 75-125 20 
Metals by 601 OB Zinc 5 (s) 10 25 75-125 20 
Gross alpha by 900.0 alpha See table A-1 1.0 piC/L 25 75-125 20 
Gross beta by 900.0 beta See table A-1 1.0 piC/L 25 75-125 20 
903.1 Ra-226 See table A-1 1.0 piC/L 25 75-125 20 
904.0 Ra-228 See table A-1 1.0 piC/L 25 75-125 20 
Isotopic Th by HASL 

Th-238, 230, 232 See table A-1 1.0 piC/L 25 75-125 20 300 Th-01-RCmod 
Isotopic U by HASL U-233/234, U-

See table A-1 1.0 piC/L 25 75-125 20 300 U-02-RC mod 235/236, U-238 

Key: RPD = relative percent difference; mg/L - milligrams per liter; µ/L - micrograms per Liter NA - Not 
Applicable 

(s) -National Secondarv Drinking Water Regulation not enforceable and not an action limit for this assessment 

Version: September 2010 26 



14T-586 Friendship-1 PWSID NN3500323 

EPA sample - ·· 
0.970 Arsenic MCL 10 ug/Lj 
1.500 Uranium MCL 30 ug/L 
1.190 Ra226,pCi/L 
!.250 Ra228 pCi/L 
l.440 RaTotal MCL 5 pCi/L 
7 .850 Gross Alpha pCi/L 
S.845 Gr. Alpha (excluding U) MCL 15 pCi/L 
USO Beta 
7 .80 pH Secondary MCL 6.5 - 8.5 
S.98 Field pH 
2250.00 Conductivity umhos/cm 
14.900 Turbidity MCL 1 ntu 
-0.37 Corrosivity 
3.78 Collection temperature celsius 
325.0 T. Alkalinity (CaC03} mg/L 
830.0 Total Hardness NTUAdesired maximum-500 mg/L 
150.4 Calcium NTUA desired range 75-200 mg/L 
376.0 Calcium (CaC03} NTUA desired range 75-200 mg/L 
110.40 Magnesium mg/L 
454.0 Magnesium (CaC03} mg/L 
1810.0 Dissolved Solids Secondary MCL 500 mg/L 
16.40 Chloride Secondary MCL 250 mg/L 
0.388 Fluoride Primary MCL 4.0; Secondary MCL 2.0 mg/L 
cQ.3 Phosphate mg/L 
Sulfate Secondary MCL 250 mg/L 
<0.3 Nitrate Primary MCL 1 O 
cQ.3 Nitrite Primary MCL 1 mg/L 
ND Mercury PrimaryMCL .002 ug/L 
100 Boron ug/L 
240000 Calcium ug/L 
2.100 Iron Secondary MCL .3 mg/L 
120000 Magnesium ug/L 
BODO Potassium ug/L 
160000 Sodium ug/L 
1100.0 Hardness as CaC03 (calculated} mg/L 
ND Aluminum Secondary MCL .05-.2 mg/L 
ND Antimony Primary MCL .006 mg/L 
0.0200 Barium Primary MCL 2 mg/L 
ND Beryllium Primary MCL .004 mg/L 
ND Cadmium Primary MCL .005 mg/L 
ND ChromiumPrimary MCL .1 mg/L 
1.30 Cobalt ug/L 
0.0029 Copper Primary MCL action level 1.3 mg/L 
ND Lead Primary MCL action l11vel .015 mg/L 
2.0000 Manganese Secondary MCL .05 mg/L 
13.00 Molybdenum ug/L 
13.000 NickelB ug/L 
0.0011 O Selenium Primary MCL .05 mg/L 
ND Silver Secondary MCL .10 mg/L 
ND Thallium Primary MCL .002 mg/L 
ND Vanadiumug/L 
2.0000 Zinc Secondary MCL 5 mg/L 

1 SK-303 Pipeline Canyon Well 

EPA sample 
Arseni ~ 

0.380 Uranium ":CL 30 ug/L 

3.730 Ra228 pCi/L 
4.920 RaTotal MCL 5 pCi/L 
0.895 Gross Alpha pCi/L 
0.640 Gr. Alpha (excluding U} MCL 15 pCi/L 
13.800 Beta 
6.54 pH Secondary MCL 6.5 - 8.5 
7.20 Field pH 

ftl/ I I? L 



1890.00 Conductivity umhos/cm 
i1 .200 Turbidity MCL 1 ntu 
-0.45 Corrosivlty 
l. 70 Collection temperature celsius 
195.0 T. Alkalinity (CaCO3) mg/L 
1040.0 Total Hardness NTUA desired maximum 500 mg/L 
129.6 Calcium NTUA desired range 75-200 mg/L 
124.0 Calcium (CaCO3} NTUA desired range 75-200 mg/L 
174.10 Magnesium mg/L 
116.0 Magnesium (CaCO3} mg/L 
2528.0 Dissolved Solids Secondary MCL 500 mg/L 
10.50 Chloride Secondary MCL 250 mg/L 
0. 738 Fluoride Primary MCL 4.0; Secondary MCL 2.0 mg/L 
<0.3 Phosphate mg/L' 
Sulfate Secondary MCL 250 mg/L 
~.3 Nitrate Primary MCL 10 
~a.3 Nitrite Primary MCL 1 mg/L 
11D Mercury Primary MCL .002 ug/L 
11 0 Boron ug/L 
370000 Calcium ug/L 
1.000 Iron Secondary MCL .3 mg/L 

· 140000 Magnesium ug/L 
5300 Potassium ug/L 
140000 Sodium ug/L 
1500.0 Hardness as CaCO3 (calculated) mg/L 
flO AluminumSecondary MCL .05-.2 mg/L 
NO Antimony Primary MCL .006 mg/L 
0.0067 Barium Primary MCL 2 mg/L 
ND Beryllium Primary MCL .004 mg/L 
NO Cadmium Primary MCL .005 mg/L 
NO Chromium Primary MCL .1 mg/L 
0. 77 Cobalt ug/L 
0.0024 Copper Primary MCL action level 1.3 mg/L 
ND Lead Primary MCL action level .015 mg/L 
0.3100 Manganese Secondary MCL .05 mg/L 
0.84 Molybdenum ug/L 
16.000 NickelB ug/L 
0.00083 SeleniumPrimary MCL .05 mg/L 
ND Silver Secondary MCL .10 mg/L 
ND ThaHiumPrimary MCL .002 mg/L 
ND Vanadiumug/L 
0.0400 Zinc Secondary MCL 5 mg/L 

Annie Grey HP 

EPA sample 
2.400 Arsenic MCL 1 O ug/L 
5.200 Uranium MCL 30 ug/L 
0.948 Ra226 pCi/L 
0.566 Ra228 pCi/L 
1.514 RaTotal MCL 5 pCi/L 
12.200 Gross Alpha pCi/L 
8.716 Gr. Alpha (excluding U) MCL 15 pCi/L 
35.400 Beta 
8.57 pH Secondary MCL 6.5 - 8.5 
6.90 Field pH 
332.00 Conductivity umhos/cm 
22.400 Turbidity MCL 1 ntu 
-1.54 Corrosivity 
6.82 Collection temperature celsius 
143.0 T. Alkalinity (CaC03) mg/L 
55.2 Total Hardness NTUA desired maximum 500 mg/L 
17.6 Calcium NTUA desired range 75-200 mg/L 
44.0 Calcium (CaC03) NTUA desired range 75-200 mg/L 



SFUND RECORDS CTR 

2097103 

Water Sources in Church Rock Area Sampled in 2003 by CRUMP Water Assessment Team 

Well# Well Name 

Grey Anme Grey 
Solar Solar St 
14K-313 Brown Bull 

)'\14K-586 _f nendsh11;1 I 
J.15K-303 ~hneCyn 

16-4-10 Lime Ridge 
16K-336 Puerco No Fork 

,t,<16K-340 Windmill Cluster 
16T-348 Lobo Valley 
16T-534 Superman Cyn 
16T-559 Coal Mine/ 

Chapter Latitude Longitude 

Pinedale 35,37 457 108,30 670 
Church Rock 35,32158 108,35 753 
Coyote Cyn 35,39 982 108,34113 
Coyote Cyn 35,39 432 108,30 557 
Standing Rk 35,40277 108,28698 
Church Rock 35,34 315 108,34 633 
Church Rock 35,34 362 108,38 202 
Church Rock 35,35 582 108,35 890 
Pinedale 35,37178 108,27 195 
Church Rock 35,35 818 108,38 675 
Church Rock . 35,27 560 - 108,39 207 

TRS 
Coordinates 

1616141111 
1517131 
1716 32 or 29 
17 16 35 
17 15 29 421 
1616 31 33 
16 17 33 4223 
1617 2p ·11~2 
16 15 17 1431 
16 17 21 344 
15173343 

Formation· Well Type TD (ft) Use(s) 

~ dug, HP 8 LS, DOM 
Qal? drilled, HP unk LS 

~ - drilled, WM 622 LS, DOM 
Kmvor Kg drilled, PWS 750 abd-CWS 

Kg drilled, WM 614 LS 
Jmw? dug, HP <1 LS, DOM 

@ll dnlled, WM 122 LS 
drilled, WM 141 LS I 

d drilled, WM 410 LS 
Jmw drilled, WM 410 DOM, LS 
unk drilled, WM unk LS 

............. . Henry'-s--- ----···-•···--·---·--····-·······--·- -· · · · · · · - · · ·· ··--- ·---- ···-·····-···-•····----·····-···-·- ---'"··-··--··------------·--·--------··- ·~ -- · 
d,6T-606 King Ranch Church Rock 35,36 998 108,33 237 1616 17 411 Kd drilled, WM 417 -------cs---, 

16T~608···-·viliieFamily········""CniJr'dtiRocR"" 35~3'-1 '"12:r··.rc;s,38:t32 - 15"1"72l',f"' "- ••-- --~·unk~d.Wtvf- - ank···--- l'.)(:)M;TS 

Following Pages Abbreviations and Symbols 

TRS = T ownshtp, Range, Section 
TD= Total Depth of well, m feet, unk = unknown depth 

Summary of General Chemistry 
Summary of Heavy Metals 
Summary of Rad,onuchdes 
Complete field chemistry reported by NMED 
Complete rad1onuchde analyses reported by NMED 
Complete uranium analyses reported by USEPA 

Uses abd-CWS = abandoned community water system, DOM= domesltc, LS 
= hvestock, 

Rev'd February 25, 2004 

Type HP = hand pump, WM = wrndmtll 
Formation Qal = alluvium, Kd:::: Dakota SS, Kg = Gallup SS, Kmv = Mesa 
Verde, Jmw = Morrison/Westwater 

NNEPA = NavaJo Nation Environmental Protectmn Agency 
USEPA = U S Environmental Protection Agency 

CRCWellsWaterQuahty2003 Page 1 



Summary of General Chem1st!1 
Well# Sampling Date . Dissolved · Calcium Magnesium Potassium Sodium Total Chloride Sulfate pH (Units) 

Sohds (mg/L) (CaCO3) (mg/L) {mg/I) (mg/L) Hardness (mg/L) (mg/L) 

{mg/L) (mg/L) 

USEPA or NNEPA MCL 500 75-200 none none none 500 250 250 6 5-8 5 

Lab NTUA NTUA NTUA NTUA NTUA' NTUA NTUA NTUA field . 

Grey 10/28/2003 5535 376 0 (???) ~36 6 69 241 2400 45 3050 772 

Solar 10/29/2003 561 8 380 1200 4 00 279 148 0 464 352 0 8 61 

14K-313 10/29/2003 1,095 0 6400 4400 4 36 1050 1,080 0 107 1,070 0 8 31 

14K-586 8/5/2003 2,1360 251 8 · 1251 710 143 1 1,143 9 19 1 1,097 2 807 

15K-303 10/28/2003 3,043 0 9800 (???) -940 5 97 1910 400 12 1 1,940 0 813 

16-4-10 10/29/2003 237 5 152 0 320 1 61 837 1840 14 3 271 7 45 

16K-336 10/29/2003 8876 2000 880 284 207 0 2880 209 122 0 805 

16K-340 10/29/2003 1,469 0 4200 180 0 365 256 0 6000 255 4190 816 

1sr:349 10/29/2003 6609 40 80 086 2220 120 348 155 0 963 

16T-534 10/29/2003 811 8 132 0 760 300 179 0 2080 80 314 0 867 

~_sg_ 
1 OJ28t2003= --•- -e>N•-· ... _1,~a.~ .. ______ ,..:t2 . .0----······---····-~-5-0----·~·----J •• Zl . .,_. ~_j,62,0, ____ ~27. .0 .. - ----- ---4..5.S...., .. ____ .148_0____ 8 87 

~Wt~:~~ii-------;,~~~----~-!~-~------~-~?~~-~ ~-:~-----;!~_g _____ ~~=:~-~-----2;~.;----~~~!~-~- ----~ -16T-606 
16T-608 

Boldface numbers indicate values exceeding standards 
Abbrev1at1ons MCL = maximum contammant level, mg/L = m1lhgrams per liter, NMSLD = New Mexico Sc1ent1f1c Laboratory D1v1s1on, 
NTUA = NavaJo Tribal Utility Authority, ??? = data are questionable 

~ Aev'd February 25, 2004 CRCWellsWaterQual1ty2003 

~ 
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Summar~ of Heavy Metals and Aesthetic Parameters 
Well# Sampling Date Arsen•c ' -Cadmium Chrom1ur,, Copper (mg/L) Lead (mg/L) Nickel Selenium Fluoride · Iron (mg/L) 

(mg/q (mg/L) {mg/L) (mg/q (mg{L) (mgLL) 
USEPA or NNEPA MCL 0010 0005 005 1 3 002 0 1 0 05 16(WOCC) 03 
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA field* held* 

~ 

Grey· 10/28/2003 <0005 <0 0002 <0 001 <0 02 0 001 <004 <0005 092 0 01 
Solar 10/29/2003 <0005 <00002 <0 001 0 062 · <0 001 <004 <0005 032 410 
1.4K 313 10/29/2003 <0005 <0 0002 <0 001 <002 <0 001 <004 <0005 ~ 1 34 054 
14K 586 8/5/2003 o ooa·· <0 001** <0 001** <01·· <0 001·· <0 1·· <0 005** not tested 510** 
15K 303 10/28/2003 <0005 <0 0002 <0 001 0026 <0 001 <004 <0005 1 60 068 
16 4 10 10/29/2003 <0005 <0 0002 <0 001 <002 <0 001 <004 0043 058 010 
16K 336 10/29/2003 0006 <0 0002 <0 001 <0 02 <0 001 <004 <0005 1 03 200 
16K 340 10/29/2003 <0005 <0 0002 <0 001 <0 02 <0 001 <004 <0 005 0 71 040 
16T 348 10/29/2003 <0005 <00002 <0 001 <0 02 <0 001 <004 <0005 047 002 
16T 534 10/29/2003 <0005 <0 0002 <0 001 <0 02 <0 001 <004 <0005 044 049 
16T 559 10/28/2003 <0005 <00002 <0 001 <0 02 <0 001 <004 <0005 064 007 
16T 606 10/28/2003 <0005 . <00002 <0 001 <0 02 <0 001 <004 <0005 1 16 328 
16T 608 10/28/2003 <0005 <O 0002 <0 001 <002 <0 001 <004 0006 1 96 012 

*held tests by New Mexico Environment Department **lab results reported by NMSLD 

Boldface numbers indicate values exceeding standards 
Abbreviations MCL = maximum contaminant level mg/L = m1lhgrams per hter NMSLD = New Mexico Sc1enllhc Laboratory D1v1s1on 
NTUA = Nava10 Tribal Utility Authority WQCC = N M Water Quahty Control Comm1ss1on groundwater standard ??? = data are questionable 

Rev d February 25 2004 CRCWellsWaterQual1ty2003 Page 3. 



Summarl of Selected Rad1onuclldes* 
Well# Sampling Date Gr Alpha (U Gr Beta Radium 226 Radium 228 Total ·uranium 

Nat Ref) (SrN 90 (pC1/L) (pCI/L) Uranium mass (ug/L) 
(pC1/L) Ref) (pCt/L) 

(eC1/L) 
USEPA or NNEPA MCL 15 none combined 5 0 none 30 

' Grey 10/28/2003 720 940 010 040 9 94 14 84 
Solar 10/29/2003 nd 4 40 008 020 0 16 0 24 
14K 313 10/29/2003 nd 440 004 050 0 04 005 
14K 586 8/5/2003 10 80 14 90 260 not tested not tested 300 
15K 303 10/28/2003 400 900 047 1 50 046 069 
16 4 10 10/29/2003 4410 2600 033 070 4648 69 37 
16K 336 10/29/2003 590 440 083 030 038 057 
16K 340 10/29/2003 ild 490 040 040 1 96 2 92 
16T 348 10/29/2003 nd 1 60 nd 060 020 029 
16T 534 10/29/2003 nd 270 020 050 010 015 
16T 559 10/28/2003 nd 1 50 005 nd 006 009 
16T 606 10/28/2003 4000 2040 834 080 468 699 
16T 608 10/28/2003 540 nd 004 1 40 386 5 76 

*All samples except for 14T 586 analyzed at USEPA lab In L.as Vegas NV 14T 586 analysis at NM State Laboratory 
Boldface numbers indicate values ·exceeding standards 
Abbrev1at1ons MCL = maximum contaminant level pC1/L = pIc0Cunes per liter 
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ECOLOGY AND ENVIRONMENT I HiC:•T c:c -9 '::·~:?; 3b 
DALLAS, TEXAS 

KEMORANOIJH 

To: Dave \lineman, Region VI, RPO 

Thru: K. H. Malone, Jr., FITOM ;4J'7V 

From: David Anderson, FIT Chemist p(). 

Date: December 4, 1987 

Subj: Results of Vell Sampling in the Vicinity of _UNC, Churchrock Site, 
McKinley County, Nev Mexico (NMD030443303) 
TDD F06-8708-17 

FIT members David Anderson, Rick Horne, Lyle Vinnette and Lee Vllkening 
collected samples from four domestic vater vells vi thin three miles of the 
UNC-Churchrock site on September 24, 1987. The vells sampled vere selected by 
Bureau of Indian Affairs and EPA personnel p_resent during the sampling. Vells 
sampled vere vell 16T 513, vell 16F 606, vell 15K 3031 and the Grey (Circle 
Vash) vell (see attached photos). A duplicate sample vas collected fro• the 
Grey I/ell, The samples vere analyzed for metals, total dissolved solids 
{TDS), nitrates, chlorides, fluorides, sulfates, gross alpha, gross beta, 
radium 226 and radium 228, Analytical results for the.samples ace attached. 

QA/QC SIJHMARY: 

The duplicate samples (station 01 3297F01 and station 05 3297F05) vere in 
close agreement vith differences in the analytical results , generally less 
than 10%. Matrix spike recoveries and laboratory duplicate analysis for the 
radiological analysis vere also vlthin the control limits specified , The 
radiological analysis is corrected for the counter background, vhich results 
in negative activities for three of the alpha analyses , All data generated is 
acceptable for use. Metals data vas not available from vell 16T 513, due to 
breakage of the sample container in shipment. 

DATA EVALUATION, 

Complete su111111aries of the analytical results are shovn on the attached tables . 

Priu,ary drinking vater standards vere not exceeded in any of the samples. 
Vell 15K 303 and the Gray Vell vere the only samples containing radiological 
activity above 1 pico curie per liter (pCi/L), 111th 15K 303 containing 12.0 + 
2. 7 pCi/L beta and 1.6 +0.1 pCi/L radium 226, and the Gray vell containing 2.3 
+ 3.0 pCi/L alpha. and 3.6 + 3.6 pCi/L beta. These activities are belov the 
drinking vat~r standards, -

Secondary drinking Yater standards for TDS(500 mg/L) and sulfat_e_ (250 mg/L) 
vere exceeded in the sau,ples for all four vells. Iron (0.3 mg/L) and 
manganese (0.05 mg/L) s econdary standards vere exceeded in vells 16T 513 and 
16F 606. 



WELL NO: 15T-303 

WELL NAME/OTHER NO: 

WELL TYPE: WW 

Navajo Nation Water Management Branch 
Well Log and Drilling Report 

PO Box 678 Fort Defiance, Arizona* PH: 928.729.4004 * FAX: 928.729.4126 

NR1051286X0547 

WELL STATUS: ACT 

PWSID: 

WELL USE: LIV 

LOCATION: QUADNAME IS OAK SPRINGS NM 123 NW 

UTM : X(EAST) 728291 Y (NORTH) 3950171 

WATERSHED CODE: 14080106000 STATE: NM 

ZONE: 12 

COUNTY: MK 

OPERA TOR: TRIBE O&M 

CHAPTER CODE: NAHO 

GRAZING DISTRICT: 15 

WELLNO: 15T-303 

ELEVATION: 7038 FT. 

DIAMETER: 0 IN. 

CASING_D/AMETER: 7 IN. 

CAS/NG_DIAMETER: 0 IN. 

CAS/NG_DIAMETER: 0 IN. 

CAS/NG_DIAMETER: 0 IN. 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

DATE WELL TURNED OVER TO TRIBE: 

FUNDED BY: 

SITE IMPROVEMENTS: WM TA 

HORSEPOWER RA TING OF PUMP: 0 

STRUCTURE DATA SOURCE: 

WELLNO: 15T-303 

LOCATION DATA SOURCE: M.S. JOHNSON 

STARTED: COMPLETED: 1/11/1952 

DEPTH: 614 FT. DEPTH MEASURED: 

DEPTH JS: R Measured, Estimated, Reported 

FROM: 0 FT. TO: 537 FT. MATL: 

FROM: 0 FT. TO: 0 FT. MATL: 

FROM: 0 FT. TO: 0 FT. MATL: 

FROM: 0 FT. TO: 0 FT. MATL: 

537 FT. TO: 614 FT. OPENING TYPE: X 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

0 FT. TO: 0 FT. OPENING TYPE: 

CONTRACTOR: FOSTER-WEST 

TYPE OF LIFT: PS ENERGY: WM 

ON SITE STORAGE CAPACITY: 0 GAL. 

M.S. JOHNSON 2/94 

USGS PRINCIPLE AQUIFER CODE: 211GLLP 

THICKNESS: 0 FT. NOMINAL YIELD: 0 GPM DATE YE/LO MEASURED: 

BAILER/PUMP TEST: BT RATE: 

DRAWDOWN: 50 FT. 

HORIZONTAL CONDUCTIVITY: 

VERTICAL CONDUCTIVITY: 

COEFFICIENT OF TRANSMISS/V/TY: 

A VA/LAB/TY OF TEST DA TA: 

HYDROLOGY DATA SOURCE: 

23 GPM TEST PERIOD: HR. TEST DATE: 1/11/1952 

OBSERVATION WELL DATA AVAILABLE: N 

0 

0 

0 

FT/DAY 

FT/DAY 

FT2/DAY 

NNNN 

WELL FILE 

SPECIFIC CAPACITY: 

STORAGE COEFFICIENT: 

DRILLERS/ELECTRIC LOGS: 

Page 1 of2 

0.46 

0 

GAL./MIN./FT. 

DL 



WELL NO: 15T-303 

STATIC WATER LEVEL/SI: 
327.4 

328.6 

328.7 

331.6 

328.4 

337.6 

328.5 

329.3 

326.6 

324 

313.6 

312.5 

311 

302.4 

GEOLOGIC INTERVAl(S/: 

TOP 

135 

480 

COMMENT/SI: 

15K-303 PAINTED ON TANK 

FT. 8/14/1985 

FT. 5/9/1985 

FT. 8/17/1984 

FT. 11/9/1983 

FT. 3/29/1983 

FT. 8/4/1982 

FT. 7/21/1982 

FT. 1/13/1982 

FT. 9/23/1981 

FT. 1/16/1981 

FT. 2/13/1979 

FT. 2/24/1978 

FT. 6/23/1977 

FT. 2/14/1957 

FT. 1/11/1952 

BOTTOM UNIT 

480 211MVRD 

0 211GLLP 

« USGS COMMENT 

WELL CONFIRMED-UPDATED PER• O&M SURVEY OF FALL 91 • 

WATER QUALITY DATA AVAILABLE IN WELL FILE. GEOHYDROLOGIC 

UNITS FROM USGS LITHOLOGIC LOG IN WELL FILE. 

M.S. JOHNSON 02/1994 

Page 2 of 2 

LITHOLOGY 

SLSN 

SNDS 

>TL Y SLSN SOME SHLE CO. 

SIL TY SNDS MDSN COAL 



~ LOCATION FILE 

TRIBAL W?:LL 110 I/ lsit<I- §!ol:il 

WELL NAJiE/OTHER 110 !::.!.!.l..!-S!l."'-!.n!!.I...C:..'-'-"""'-'..l.....;!l...!:::..!..!:=!J.:,!!;!..!.!L!.!'..L~£.!._!!:!Wc!.J(::..!-=L:.i;L:::.1 

vgt,L TJP§ 
(KA!Ut ONLY ONE) 

[ii W WATER WELL 

D WA ARTESIAN llllLL 

D ws SPRING 

D )IS NATURAL SPRING 

D ow OBSERVATION WELL 

D GS GAS llllt.L 

D OP OIL PRODUCTIOII 

D )llf MINERAL WELL 

D xx UlllQIOWII 

WELL STATUS 
(IWUt ONLY 0111!:) 

[s ACT ACTIVE 

n IIIA INACTIVE 

0 MA ABANDO!IED 

0 l1lllt UIIJQIOWII 

QtJAl) 110 b--ls-l2l I I 
llE SE sw(/j) / 

10 ACIU! 

KIL!lS llllST I I I .I I I 
NE SI!! @NW / ~ SI!! SW 11W ;uo ACRE 

~ 
SECT. 

w g L L U s ! 
(!WUC OIIL? OllEl 

lxl OOH DOMESTIC 

nAGR AGRICUL'l'llll 

nLIV LIVESToa 

n IIID Illl>OSTRIAL HINIIIG 

nuc RECREATICII 

n- IMIICIPA?. 

nOTa OTIIElt 

n umc l.JllltNOWJ( 

MILES SOUTB I I I .I I I 
I ~ 1111 .lclt,1 

TOWIISRIP 
I ,i 11t1 .ijil>tt 

!WIG& 

APPROXIMATE LOCATION I; bl•I !IP IL:! lplo lwl r:hdtllD lu I.di) Is i!,.I pl 41}tylA k.l I ILJ;foJc;k,;lrl I I 
LAT:tTUl>E ! I I I I I I LONGI'l'Ol)ll: I I I I I I I I 
UT>l COORDINATES• X(EAST) 17 !5!71tlrl~I y (IIORTB) I, 19 ls-I il..,I ol I ION!: rn 
OPERATOR IBltlAI I I I I I I I · uscs wATERsRED coDE l1lt1lol13lo!1kili;ilolo:01 
STA'l'J• nu ARIZONA lxl 11M NEW MEXICO n UT UTAB O co COLORADO 

£0UJ:!TI. O ..... APACBJ: fiZl Kit MCKINLEY n SJ SAIi JUA!I n M'l' MONTEZUMA 

0 NA NAVAJO O VL VALE!ICZA O U J:ANE O LP LA PIMA 

0 CO COCOIIIIIO O BL BEll!!ALLILLO 

Osl) SAllllOVAt. 

0 SO SOCORRO GRAZIJIG DISTRICT [iliJ 
0 RA RIO ARRIBI. 

0 SA SAIi JOA.II 

<:aAPTER NAME• l,RotvN Po1;UY-
LOCATIOII DATA sOURcx, 1rl1 lddpl lilal1dc.lklil1>t 

CHAPTER COllll El Rf, IM 
f<.i 1/1 ii ii/I 1 ls-I I I I 

DATI!: / /Z). / -1fZ/ f.liC. 

DATE / / 
/dbu•/w!!.,a:.c,,.;.oe.r~ 



I/ . I 
,-... STRUCTURE FILE 

TRI&AL WELL NO IJ!s::li<l-l3bl31 I I I I I 
ELEVATION I l~l9lal:si n otna I 

STARTED _l_t __ /c=_ COMPLETED_£/_··_/ j.:lJ 'L. 

l-2.i'fl't!bl .t;f;, 16£hs 11EASU1W>_.6__t_//"iJ>2-
u1w 

n lSTIMATED n B£PORTEI> WELL DIA. 1 1 , 1 , , IN 

l CASING DIA I lel .I" I z.l FRON I 1-1, 191 ol n '1'0 I l.2.l:1lcilbl n KATI. lslTtl,1 
2 CASING l>IA I I I .I I I FRON I I I I I I n TO I I I I I I FT KATI. I I I I 
l CASING DIA I I I.I I l FRON I I I I I I n '1'0 I I I I I I n KATI. I I I I 
4 c;JUIING DIA I I I .I I I FRON I I I I I I FT '1'0 I I I I I I n KATI. I I I I 
CASING KATI. CODES I bra•braaa cop•copper avd•avardur irn•iron Mn•lllCnal 

pla•plutic atl•ateel ast•atainl••• ateel 

1 CASING PERFORATED l'ROK 1 1 , 1 1 1 n TO 1 , , , 1 1 FT OPEIII!IG TYPE n 
2 CASING PERFORATED FROK I I I I I I rr TO I I I I I I FT OPEIII!IG TYPE 0 
l CASING PERFORATED noK I I I I I I rr TO I I I I I I FT OPEllI!IG TYPE 0 
4 CASING PERFORATED FROM 1-1 I I I I rr TO I I I I I I FT 0PEIII!IG na 0 
s CASING PERFORATED FROK I I I I I I rr TO I I I I I I FT OPEIIIl!G TYPE n 
OPEllING C0DESt f•fractured rock l•louvered/shutter-type acreen m•me•h screen 

p•perforated/poroua/alotted casing r-ire-wound screen 
•••creen/type unknown t:sand point v,,walled/ahored x-open hole 
zxother 

DAU WELL TURNED OVER TO TRIB'Et _/ __ / __ 

J1TIII)ED BYI 18 l1 IAI I I I I I cONTRACTOR, lw1ml lw!t:lddil I I I I I I 
SJ'ff IKPROVEKENTS 

D 11K WINDMILL 

D WP WATERING POillT 

D TA TAIIJ: 

I] 11L WATER LIQ 

D ff. TROUGB 

D cs CISTERX 

D Ill' BAND PUHi' 

ONO NONS 

mt OF LIF'l' 

DAL AIRLIF1' 

On l!'ISTON 

D TU TURBIN& 

D )ff MULTIPLE TURBIN& 

Oe11 CENTRIF1!GAL 

□ MC MULTIPLE CENTRIFUGAL 

01111 BUCUT 

0so SUBMERSIBLE 

MJ\GJ SOORCE 

@&H ELECTRIC MOTOR 

Dos DIESEL ENGINE 

OIIA BAJII) 

OGs GAS l!IIGIIIE 

Ou LP GJIS ENGINE 

ONG NATURAL GAS ENGIIII 

Owx WINDJaLL 

Oso sou. 

PUMP Bl!' I I lits) ON SITE STORAGE CAPACITY lslololoblol GAL 

sTRUcTuRE DATA sOORCE• lah IAI lwleldd lf11 IL kl I I I I I I I I I I I I I 

STRUCTURE FILE COMPLETED BY t 
n,yiHd o• April n DATE I G I tt I .Ji,_ 

/4!».HM'ffiR'"oe/i"tr-to::.v; 



HYl>ROLOGY FILI: 
r"\ 

TRIBAL WELL NO I ils'lid- !.?!d I I I I I I I usos AQUIFER coDE I 2I 2.I I l;J R.ls IAA 

Taxc"Ess I I I I n NOMINAL ui:to I I lal(,I GPM ni:toKEAsuRED-==.t..J_//'t'i:s;-n BAILER o PUMP TEST , 1 1 1 1 1 GPM FOR , 1 1 1 .1 1 HOURS DATE _,_,_ 

DRA'Nt>OWN I \ I ! I I 7T OBSERVATION li'ELL DATA AVAILAJILE D YES GiJ 110 

BORU CONDUCTIVITY I I I I .I I I I FT/DAY 

VERT. CONDUCTIVITY I I I I .I I I I FT/DAY 

cou or TRANSMISSIYITY I I I f I I I I FT2/DAY 

SPECIFIC CAPACITJ' I I .I I I GPN/FT 

STORAGE COE!' I I I I I I I I 
{),f i ;ta,~ 

Ilf'OICATE ADDITIONAL PUMPING TESi' DATA AYAILAJILE AS BARI> COP! 1 

D 'llll [fil NO MULTIPLE RATE DRANDOWII PUMPING TEST 

0 Y:Ell @ 110 SillGLE RATE DRANlX>!lll PUMPING TEST 

D YES G) 110 llULTIPLE RATE DRA!ll>Ollll/RECOYERY TEST 

□ YES @ 110 RECOW:RY TEST 

LOO AVAILABLEt 0 DL DRILLER'S n EL ELECTRIC LOG 

ayoaoLOG'f DATA soURcE, !sh ll';l lrti lditl I ) I I I J¾ I I I I I I I I I I I 
HYDROLOGY r1LE coMPLETED sn (, ;<I! l?/1/, 11,...f.,\k cnft?--: DAT.I l8..1ZZ.,.1 ?b . l - -

STATIC If ATER LEVEL T 1i LI 

DEPTH TO SlfL " DATE -'-'-- DEPTH TO SIIL n DATI -'-'-
DEPTII TO S1iL n DATE _/ __ / __ DEPTH TO SlfL f'T DATIi: -'-'-
DEPTH TO S1iL " DATE -'-'-- DEPTH TO SIIL f'T DATZ -'-'-
DEP'l'll TO S1IL n DATE _/ __ /_ DEPTH TO SWL n DATZ -'-'-
DEPTll TO SWL n DATE __ / __ / _ DEPTH TO SWL n DATE -'-'-
t>EP'l'H TO S1iL n DATE __ / __ / ______.;. DEPTH TO SWL n PATZ _,_,_ 
DEPTH TO SlfL " 

DATE __ / __ / __ DEPTH TO SWL rt PATZ -'-'-
DEPTH TO SlfL n DATll -'-'-- DEPTH TO SWL n l>ATIC -'-'-
DEPTH TO SlfL " DATE -'-'-- DEPTH TO Slit 1'l DATZ _,_,_ 
DEPTH TO SlfL FT DATE -'-'-- E>EP-:11 TO S\ta"L r. DATE --'--'-
DUTH TO SlfL n DAT1: __ / __ / _ DEPTH TO SWL n DATE -'-'-~...,.i_•ff 01 April tJ /~ae/wlls/doe/Jyd-roa.wp 

7 ti 



... ·. . "rlllBllL Wl!:LL RICORD 
. . COMKENTS r I LI: 

v,d{ w"""-~ a--n-/ /i> " t ~ ~ tJ~ 

G LOCATIOII COORDINATES MEASUJU:D WITB GPS DEVICE ~ SATELLITES VISIIILII: 

n LOCATIOII COORDINATES PICKED OFl' TOPO MAP -SCALl!!• ______ _ 

0 ELEVATIOII PRINTED 011 TOPO llAl' -SCALE• _______ _ 

0 gt.EVATIOII IIEASUllED WITH GPS UIII'l' -4 SATELLITES VISIIILII: 

0 ELEVATIOII IIITERPOLATED FROM 1'24000 TOPQ 

THE IMPROVEMENTS AT TBIS SITE ARit 

n IN GOOD CONDITIOII !ii NEED SOME IIAIIITENANCZ 

!¾I Ill FAIR COIIDITIOII D NEED MAJOR MAINTENANCE 

n IN POOR CONDITION 

STORAGE Tlllflt IS 0 COVERED n UNCOVERED 

f If 



1 

TRIBAL WELL NO >15K-303 PWSID 
IV /M 3 ',_$,':/ oo I 

> *"'"**** 
R:,wt;R t(otJSII:'.- W lo.LL. 

WELL NAME/OTHER NO >17N.12W,30,4442 
STATE NUMBER 

WELL TYPE >WW WELL STATUS WELL USE 

QUAD NO >S-57,/ MILES WEST > 0.00 MILES SOUTH > 0.00 

10 ACRE >SW 40 ACRE >SW 160 ACRE >SW SECT >30 TWNSHP >Tl7.0N RANGE >R12.0W 
/,'¥.> ll'e fbw$ "-. 1-{o,;5 6 i3 VIL. D/AI f7 / /"'I'll! 1/.J ,)' ,'fM;t/Jlt:;pv,6,..,-r, 

APPROXIMATE LOCATION >QTJADNAME IS C!WWNPOINT,NM 121NW 

75'71'. '/'1 3"i$"1 '"" UTM COORD: X(EAST) >~57566 Y(NORTH) >3951836 ZONE >12 OPERATOR >US BIA 

WATERSHED CODE >14080106000 STATE >NM COUNTY >MK CHAPTER CODE >CROW 

GRAZING DISTRICT >15 LOCATION DATA SOURCE >USGS ALB 04/08/86 

FIELD CHECKED BY >-S , WES'!' Hl"frt)--

"-· ,11~11 '-1· ti• 'IS: 

WELLNO 15K-303 STARTED 
7 - ? - l'i3I 

**!**/**** COMPLETED 6/ 1/1932 
t;, 't BS-.<> 

ELEVATION 6,990,.0 FT DEPTH 2,496.0 FT DEPTH MEASURED 0 / / / l"l J:' '2.-

DEPTH rs -RM WELL DIA o.oo IN 

1 CASING DIA 
02.. 

8.<% IN FROM -0.9 FT To ¾~'l:M'o· Ga FT MATL STL 

2 CASING DIA 0.00 IN FROM o.o FT TO o.o FT MATL 

3 CASING DIA 0.00 IN FROM o.o FT TO o.o FT MATL 

4 CASING DIA. o.oo IN FROM 0.0 FT TO 0.0 FT MATL 

WELL NO= 15K-303 

1 CASING PERFORATED FROM 1,635.0 FT TO 1,670.0 FT OPENING TYPE p 

2 CASING PERFORATED FROM 1,678.0 FT TO 1,712.0 FT OPENING TYPE p 

3 CASING PERFORATED FROM 1,720.0 FT TO 1,755,0 FT OPENING TYPE p 

4 CASING PERFORATED FROM 1,760.0 FT TO 1,770.0 FT OPENING TYPE P· 

5 CASING PERFORATED FROM 1,875.0 FT TO 1,896.0 FT OPENING TYPE p 

DATE WELL TURNED OVER TO TRIBE I I 



EYNDED BY BIA 

SITE IMPROVEMENTS WL 

CONTRACTOR WM. WELLS 

TYPE OF LIFT SU 

-PUMP HP 2. ~ -fr ON SITE STORAGE CAPACITY ~ 09c,<1)0 

STRUCTURE DATA SOURCE USGS ALB 04/08/86 

ENERGY SOURCE EM 

TRIBAL WELL NO >15K-303 < USGS AQUIFER CODE >221MRSN < 

THICKNESS> 0.0< 

ENTER BT OR PT> < 

NOMINAL YIELD >Bf~ DATE YIELD MEASURED > 2./ / / J1q,;-

GPM > 100.0< HOURS> 0.0< TEST DATE> 

DRAWDOWN > 0.0< OBSERVATION WELL DATA AVAILABLE (ENTER YORN) 

HORIZONTAL CONDUCTIVITY> 0,000< SPECIFIC CAPACITY >0.00< 

VERTICAL CONDUCTIVITY> 0,000< STORAGE COEFFICIENT >.0000000 

COEFFICIENT OF. TRANSMISSIVITY > 0.0< 

6/1/1932 

>tl< 

* AVAILABILITY OF TEST DATA* 
>U< MULTIPLE RATE DRAWDOWN TEST 
W< SINGLE RATE DRAWDOWN TEST 
W< MULTIPLE RATE/RECOVERY TEST 
>.N'< RECOVERY TEST 

* LOGS AVAILABLE* (ENTER DL OR EL) 

$RECNO 
15080 
15081 
15082 
15083 
15084 
15085 

WELLNO 
15K-303 
15K-303 
15K-303 
15K-303 
15K-303 
151{-303 

5698 
WELLNO =15K-303 
GEOHYDRO-SEQ-NO = 1 

SWL 
530.0 
465.0 
410,0 
260.0 
318.0 
225.0 

GEOHYDRO-TOP = 0.00 
GEOHYDRO-BOTTOM = 0,00 
GEOHYDRO-UNIT =211DKOT 
LITHOLOGY =SNDS 
LITH-MODIFIER = 
GEOHYDRO-C-UNIT =S 

5699 
WELLNO =15K-303 
GEOHYDRO-SEQ-NO = 2 
GEOHYDRO-TOP = 0.00 
GEOHYDRO-BOTTOM = 0.00 
GEOHYDRO-UNIT =221MRSN 
LITHOLOGY = 
LITH-MODIFIER = 
GEOHYDRO-C-UNIT =P 

>DL< DRILLERS LOG 

DATA SOURCE> 

DATE 
6/26/1985 
4/19/1979 
1/1/1974 
4/13/1949 

12/5/1947 
6/1/1932 

> < ELECTRIC LOG 

< 

SRECNO WELLNO FWQ-SAMPLE-DATE FWQ-GEO-UNIT 
221MRSN 

FWQ-MEASUREMENT FWQ-PARAM-DE 
3136 15K-303 10/13/64 

MONTHLY WATER QUALITY BY USPHS 
6/85 WL TAKEN AFTER 9HRS PUMP STOP 
DELETE FROM D, BASE 
WELL CONFIRMED-UPDATED PER* O&M SURVEY 

« USGS 
<< USGS 

586,0 specific cor. 
COMMENT 
COMMENT 

OF FALL 91 * 
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ecology and environment, inc. 
International Specialists in the Environment 

1940 Webster Street, Suite 1 00 
Oakland, California 94612 
Tel: (510) 893-6700, Fax: (510) 550-2760 

January 24, 2011 

U.S . Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, CA 94105 

Attention: 

Subject: 

Harry Allen, USEP A On-Scene Coordinator 
Andrew Bain, USEP A 

NECR Water Well Sampling 
Church Rock Chapter 
Navajo Nation 

INTRODUCTION 

TDD No: T02-09-10-08-0005 
ProjectNo: 002693.2103.0lRA 

i '1 'f--;7!3 (. 

I '['1- :,c:>:, 

1 i,iv3-"il 

;t;"-<-'$'-iO 

;,,.,. , ., w ., /( 

In October 2010 the U.S. Environmental Protection Agency (USEPA) tasked the Ecology and 
Environment Inc. Superfund Technical Assessment and Response Team (START) with technical 
assistance relating to residential water well sampling in the vicinity of the former Northeast Church Rock 
Mine located in the Church Rock Chapter of the Navajo Nation. (Figure 1, Attachment A). 

The purpose of this sampling event was to generate additional data to measure the impact of the former 
Northeast Church Rock Mine uranium mine on wells within the adjacent areas. 

SAMPLING ACTIVITIES 

Well sampling was conducted on October 19, 2010. A total of five wells were sampled. Four of the 
wells were residential wells and one (Mill Well) well was part of the former United Nuclear Corporation 
(UNC) facility in the area. Every effort was made to collect water samples in a manner consistent with 
resident collection and use (i.e. taps, pumps or bucket collect). 

A Time Critical Quality Assurance and Sampling (QASP) Plan (Appendix D) was developed prior to 
sampling and followed with the following exceptions: 

- Well NR#l is no longer in use and was not sampled as the casing has been filled with concrete. 
- The Mine Well is no longer in use and was not sample_d as the casing has been filled with 
concrete. 

Water quality parameters were measured in the field using a Horiba, Ltd. multi-parameter water quality 
meter. The meter was calibrated daily using a buffer solution_ Samples were collected and analyzed for 
metals, radionuclides and anions by GEL Laboratories Inc. (Charleston, SC). Samples were collected and 
analyzed for oxygen and hydrogen isotopic ratio by lsotech Laboratories, Inc (Champaign, Il). The 
QASP (Appendix D) contains all methods and volumes used in sample analysis. 

WELL DESCRIPTIONS 



NECR Water Well Sampling 
TDD No: 02-09-10-08-0005 

Page2 
Well lST-303 
Well IST-303 is a windmill powered well that feeds into an approximately 40,000 gallon uncovered metal 
tank. The well is currently in nse and there is a trough and locked tap in the vicinity of the tank that are 
used to water livestock. Samples were collected from the top of the tank using a bucket. 

14T-586 
14T-586 is a diesel engine powered well that feeds into an approximately 10,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

Mill Well 
The Mill Well is located on the former UNC facility property. The well is electric powered well, housed 
in a wooden pump house, north of the former UNC offices and equipment yard. There is no storage tank 
affiliated with the well and the well is not currently in use. Samples were collected from a tap inside the 
pump house with pump turned on. 

Mine Well 
The mine well'is located within the boundary of the former Northeast Church Mine. The well is currently 
not in use and has been non-operational for at least 15 years. The well opening is currently plugged with 
concrete. 

NR#l 
The NR#l well is located within the boundary of the former Northeast Church Mine. The well is 
currently not in use and has been non-operational for at least 15 years. The well opening is currently 
plugged with concrete. 

16K-340 
Well 16K-340 is a windmill powered well that feeds into an approximately 40,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

RESULTS 

Table I (Appendix B) gives a well specific summary of all applicable data. All laboratory data was 
validated by a ST ART chemist using the Region 9 Draft Superfund Data Evaluation/Validation 
Guidance. Data validation indicated the laboratory data was acceptable with qualification as definitive 
data. A separate data validation report was generated under this project and is included in the project file. 

This letter summarizes all activities conducted on the Tuba City Removal project. If you have any 
questions regarding ST AR T's activities associated with this project, please do not hesitate to contact me. 

Respectfully, 

Mike Folan 



START Member 

Attachments: A - Homesite Location Map 
B -Data Tables 

cc: file 

C - Photographic Documentation 
D-QASP 
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ATTACHMENT A: 
Well Location Map 



TDD: os~10~0B~0004 
· 002693.2103.01RA 
µ,, ~~·:::r :.-\;JV: ____ ,, 

LEGEND 
Drinking water well 

0 2.25 

6. 
N 

4.5 9 Miles 

Figure 1 
NECR 

Water Well Sampling 

Navajo Nation 



ATTACHMENTB: 
Data Tables 



Table 1: NECR Water Well Sampling Data 

TDD·09 10 08 0005 - - -

~~ 
PAN·002693 2104 01 RA 

Result Units Result Units . Result Units 

pH 7.1 pH 7.1 pH 6.8 
Conductivity 0.26 Sim Conductivity 0.26 Sim Conductivity 0.35 Sim 

I 
Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU 
Dissolved Oxygen 6.30 mglL Dissolved Oxygen 6.30 mglL Dissolved Oxygen 7.99 mglL 
Temperature 7.6 ·c Temperature 7.6 ·c Temperature 12.1 ·c D 

C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % ~ 

~ 
Total Dissolved Solids 1.7 glL Total Dissolved Solids 1.7 glL Total Dissolved Solids 2.2 glL 
Oxidation Reduction Oxidation Reduction uxidation Reduction 
Potential 100 mV Potential 100 mV Potential 129 mV 
Analyte Result Units Analyte Result Units Analyte Result Units 
Aluminum 220 uglL Aluminum 82 uglL Aluminum 68.0 uglL 
Antimony 3.00 uglL Antimony 7.34 uglL Antimony 6.83 uglL 
Arsenic 5.00 uglL Arsenic 5.00 uglL Arsenic 7.54 uglL 
Barium 13.1 uglL Barium 13.4 uglL Barium 8.24 uglL 
Beryllium 1.00 uglL Beryllium 1.00 uglL Beryllium 1.00 uglL 
Bromide 0.200 uglL Bromide 0.200 uglL Bromide 0.200 uglL 
Cadmium 1.00 uglL Cadmium 1.00 uglL Cadmium 1.17 uglL 
Calcium 270000 uglL Calcium 281000 uglL Calcium 373000 uglL 
Chromium 13.9 uglL Chromium 1.00 uglL Chromium 1.16 uglL 
Cobalt 1.13 uglL Cobalt 1.00 uglL Cobalt 1.00 uglL 

s: Copper 3.00 uglL Copper 3.00 uglL Copper 3.00 uglL 

~ Iron 482 uglL Iron 468 uglL Iron 685 uglL 
in 

Lead 3.30 uglL Lead 3.30 uglL Lead 3.30 uglL 
Magnesium 119000 uglL Magnesium 122000 uglL Magnesium 144000 ug/L 
Manganese 320 uglL Manganese 319 uglL Manganese 162 uglL 
Mercury 0.066 ug/L Mercury 0.066 uglL Mercury 0.066 uglL 
Nickel 71.3 uglL Nickel 1.51 ug/L Nickel 1.50 uglL 
Potassium 7430 uglL Potassium 7690 uglL Potassium 5650 uglL 
Selenium 7.7 uglL Selenium 37.7 ug/L Selenium 43.8 uglL 
Silv.er 1.00 uglL Silver 1.00 uglL Silver 1.00 uglL 
Sodium 135000 uglL Sodium 140000 uglL Sodium 188000 ug/L 
Thallium 5.00 uglL Thallium 5.00 uglL Thallium 8.9 ug/L 
Vanadium 1.00 uglL Vanadium 1.00 uglL Vanadium 1.00 uglL 
Zinc 338 uglL Zinc 355 uglL Zinc 839 uglL 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 2.62 pCilL ALPHA 5.80 pCi/L ALPHA -0.526 pCilL 
BETA 6.58 pCilL BETA 6.02 pCilL BETA 2.62 pCilL 
Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent 

;o 
w Radium-226 0.880 pCilL Radium-226 0.540 pCi/L Radium-226 1.18 pCilL C. 
3· Radium-228 3.41 pCilL Radium-228 3.71 pCilL Radium-228 3.34 pCilL ~ 
C 

"-
C: 

Thorium-228 -0.0147 pCilL Thorium-228 0.155 pCilL Thorium-228 -0.139 pCilL 
ro_ Thorium-230 -0.185 pCilL Thorium-230 0.818 pCilL Thorium-230 -0.158 pCilL 
00 

Thorium-232 -0.133 pCilL Thorium-232 -0.0195 pCilL Thorium-232 -0.0195 pCilL 
Uranium-233/234 1.16 pCilL Uranium-233/234 1.73 pCilL Uranium-233/234 0.317 pCilL 
Uranium-235/236 0.114 pCilL Uranium-235/236 0.0569 pCilL Uranium-235/236 0.219 pCilL 
Uranium-238 1.20 pCilL Uranium-238 0.790 pCilL Uranium:-238 0.442 pCilL 
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Table 1: NECR Water Well Sampling Data 

Analyte Result Units Analyte Result 

Chloride 14.0 mg/L Chloride 14.1 mg/L Chloride 10.5 mg/L 

)> Nitrate 0.267 mg/L Nitrate 
~ 

0.266 mg/L Nitrate 0.100 mg/L 
a· 
~ 

Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 
0 Ortho-phosphate 0.200 mg/L Ortho-phosphate 0.200 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 1380 mg/L Sulfate 1310 mg/L Sulfate 2000 mg/L 
Fluoride 1.19 mg/L Fluoride 1.24 mg/L Fluoride 1.52 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 
8D H2O -80.8 % 8D H2O -81.2 % 8D H2O -73.1 % 
0

1 0 H20 -10.44 % 81 0 H20 -10.53 % 01 0 H20 -8.56 % 
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Table 1: NECR Water Well Sampling Data 

TDD·09-10-08 0005 

~ ~~ 
Result Units Result Units Result Units 

PAN·002693 2104 01 RA 

pH 7.4 pH 7.6 pH 7.4 
Conductivity 0.15 Sim Conductivity 0.19 Sim Conductivity 0.36 Sim 

' 
Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU 
Dissolved Oxygen 3.05 m9IL Dissolved Oxygen 5.26 mglL Dissolved Oxygen 6.39 mglL 

0 
Temperature 15.5 ·c Temperature 16.8 ·c Temperature 15.2 ·c 

C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % "' ~ 
Total Dissolved Solids 1 9IL Total Dissolved Solids 1.2 9IL Total Dissolved Solids 2.3 9IL 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 86 mV Potential 76. mV Potential -127 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 229 uglL Aluminum 126 uglL Aluminum 68.0 uglL 
Antimony 3.00 uglL Antimony 3.00 uglL Antimony 3.00 uglL 

Arsenic 11 uglL Arsenic 8.53 uglL Arsenic 5.00 uglL 
Barium 450 uglL Barium 140 uglL Barium 1.64 uglL 
Beryllium 1.00 uglL Beryllium 1.00 uglL Beryllium 1.00 uglL 
Bromide 0.234 uglL Bromide 0.295 uglL Bromide 0.361 uglL 
Cadmium 1.00 uglL Cadmium 1.00 uglL Cadmium 1.00 uglL 
Calcium 76800 uglL Calcium 99800 uglL Calcium 2420 uglL 
Chromium 1.00 uglL Chromium 1.03 uglL Chromium 1.43 uglL 
Cobalt 1.00 uglL Cobalt 1.00 uglL Cobalt 1.00 uglL 

s: Copper 29.7 uglL Copper 3.00 uglL Copper 20.4 uglL 

m- Iron 2720 uglL Iron 181 uglL Iron 9870 uglL 

" Lead 3.58 uglL Lead 3.30 uglL Lead 3.74 uglL 
Magnesium 20600 uglL Magnesium 43500 uglL Magnesium 470 uglL 

Manganese 95.9 uglL Manganese 122 uglL Manganese 51 uglL 
Mercury 0.066 uglL Mercury 0.066 uglL Mercury 0.066 uglL 
Nickel 1.50 uglL Nickel 1.50 uglL Nickel 2.38 uglL 
Potassium 2540 uglL Potassium 3940 uglL Potassium 3200 uglL 

Selenium 10.2 uglL Selenium 5.00 uglL Selenium 26.7 uglL 
Silver 1.00 uglL Silver 1.00 ug/L Silver 1.00 uglL 
Sodium 202000 uglL Sodium 233000 uglL Sodium 694000 uglL 
Thallium 5.00 uglL Thallium 5.00 ug/L Thallium 6.45 uglL 
Vanadium 1.00 uglL Vanadium 1.00 uglL Vanadium 1.00 uglL 
Zinc 153 uglL Zinc 148 uglL Zinc 659 uglL 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 0.129 pCilL ALPHA 5.46 pCilL ALPHA 9.79 pCilL 
BETA 4.99 pCilL BETA 2.37 pCilL BETA 2.72 pCilL 
Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent ;u 

"' Radium-226 1.20 pCilL Radium-226 0.464 pCilL Radium-226 0.639 pCilL Q. o· Radium-228 4.58 pCilL Radium-228 0.747 pCilL Radium-228 1.77 pCilL " C 
n Thorium-228 0.298 pCilL Thorium-228 -0.0682 pCilL Thorium-228 0.139 pCilL a: ro_ Thorium-230 -0.524 pCilL Thorium-230 0.0264 pCilL Thorium-230 0.480 pCilL w 

Thorium-232 -0.0195 pCilL Thorium-232 -0.0722 pCilL Thorium-232 -0.0195 pCi/L 

Uranium-233/234 -0.171 pCilL Uranium-233/234 0.297 pCilL Uranium-233/234 2.61 pCilL 

Uranium-235/236 0.181 pCilL Uranium-235/236 0.115 pCilL Uranium-235/236 0.174 pCilL 
Uranium-238 0.392 pCilL Uranium-238 1.40 pCilL Uranium-238 2.82 pCilL 
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Table 1: NECR Water Well Sampling Data 

TDD·09 10 08 0005 

-~ 
- - PAN·002693 2104 01 RA 

Analyte Result Units Analyte Result Units Ana!yte Result Units 

Chloride 18.8 mg/L Chloride 22.1 mg/L Chloride 154 mg/L 

)> Nitrate 2.89 mg/L Nitrate 5.97 mg/L Nitrate 0.100 mg/L 
~ o· 
~ 

Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 
0 

Ortho-phosphate 0.291 mg/L Ortho-phosphate 0.163 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 118 mg/L Sulfate 368 mg/L Sulfate 1460 mg/L 

Fluoride 0.861 mg/L Fluoride 0.483 mg/L Fluoride 1.73 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

6D H2O -91.4 % 8D H,O -82.6 % 6D H2O -107.3 % 
owo H20 -12.04 % 8180 H20 -11.01 % 8180 H20 -14.14 % 
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ATTACHMENT C: 
Photographic Documentation 



Description: 

Well 15T-303 

Description: 

Well 15T-303 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Well 14T-586 

Description: 

Well 14T-586 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Mill Well 

Description: 

Mill Well 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 
Mine Well 

Description: 

Well NR#1 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

16K-340 

Description: 

16K-340 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-O8-0005 



Description: 

16K-336 

Description: 

16K-336 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



TableJ 
Reporting Limits, Action Levels, and Oualitv Control Limits 

t '; " itG~- ···· .......... · Actio11Level • Q11~ntit~ffon . Duplicate .Mai.fix 'MntriJcSpike. 
,,, ,','. ,>',,,~--/:'. ,, ____ : , ·,: ··•• ' -- . . ... {nig11,) Limit (µg/L) •'RPD •• Spikl· •· 'RFD .. 

Anions by 300.0 Fluoride 4 0.10 25 75-125 20 
Anions by 300.0 Chloride 250 1.0 25 75-125 20 
Anions by 300.0 Nitrite as N I 0.10 25 75-125 20 
Anions by 300.0 Nitrate as N 10 0.10 25 75-125 20 
Anions by 300.0 a-Phosphate, as P Not Available 1.0 25 75-125 20 
Anions by 300.0 Sulfate 250 (s) 0.50 25 75-125 20 
Metals by 6010B Aluminum 0.1 100 25 75-125 20 
Metals by 6010B Antimony 0.1 100 25 75-125 20 
Metals by 6010B Arsenic 0.01 10 25 75-125 20 
Metals by6010B Barium 2 20 25 75-125 20 
Metals by 60 I OB Beryllium 0.005 5 25 75-125 20 
Metals by 60 I OB Cadmium 0.01 10 25 75-125 20 
Metals by 6010B Calcium Not Available 1000 25 . 75-125 20 
Metals by 6010B Chromium 0.10 10 25 75-125 20 
Metals by 6010B Cobalt Not Available 20 25 75-125 20 
Metals by 6010B Copper 1.3 (s) 20 25 75-125 20 
Metals by 601 OB Iron Not Available 50 25 75-125 20 
Metals by 6010B Lead 0.015 5 25 75-125 20 
Metals by 6010B Magnesium Not Available 600 25 75-125 20 
Metals by 60 l OB Manganese 0.05 (s) 15 25 75-125 20 
Metals by 6010B Mercury 0.002 0.5 25 75-125 20 
Metals by 6010B Nickel Not Available 20 25 75-125 20 
Metals by 6010B Potassium Not Available 5000 25 75-125 20 
Metals by 6010B Selenium 0.05 10 25 75-125 20 
Metals by 6010B Silver 0.10 (s) 10 25 75-125 20 
Metals by 6010B Thallium 0.002 10 25 75-125 20 
Metals by 6010B Vanadium Not Available 20 25 75-125 20 
Metals by 60 !OB Zinc 5 (s) 10 25 75-125 20 
Gross alpha by 900.0 alpha See table A-1 1.0 piC/L 25 75-125 20 
Gross beta by 900.0 beta See table A-1 l.OpiC/L 25 75-125 20 
903.1 Ra-226 See table A-1 1.0 piC/L 25 75-125 · 20 

904.0 Ra-228 See table A-1 1.0 piC/L 25 75-125 20 
Isotopic Th by HASL 

Th-23 8, 230, 232 See table A-1 1.0 piC/L 25 75-125 20 
300 Th-01-RCmod 
Isotopic U by HASL U-233/234, U-

See table A-1 1.0 piC/L 25 75-125 20 
300 U-02-RC mod 235/236, U-238 

Key: RPD = relative percent difference; mg/L = milligrams per liter; µIL= micrograms per Liter NA= Not 
Applicable 

(s) = National Secondary Drinking Water Regulation not enforceable and not an action limit for this assessment 

Version: September 2010 26 



SFUt,1O llECORDS CTR 
2097103 

Water Sources in Church Rock Area Sampled in 2003 by CRUMP Water Assessment Team 

Well# Well Name Chapter Latitude Longitude TRS Formation Well Type TD (ft) Use(s) 
Coordinates 

Grey Annie Grey Pinedale 35,37 457 . 108,30 670 1616141111 Qal dug, HP 8 LS, DOM 

Solar Solar St Church Rock 35,32158 108,35 753 1517131 Qal? drilled, HP . unk LS 

14K-313 Brown Bull Coyote Cyn 35,39 982 108,34113 17 16 32 or 29 Kg drilled, WM 622 LS, DOM 

_14K-586 Fnendsh1p I Coyote Cyn 35,39432 108,30557 ' 17 16 35 KmvorKg drilled, PWS 750 abd-CWS 

.,;' i5K-303 Pipeline Cyn Standing Rk 35,40277 108,28698 17 15 29 421 Kg drilled, WM 614 LS 

16-4-10 Lime Ridge Church Rock 35,34 315 108,34633 16 16 31 33 Jmw? dug, HP <i · LS, DOM 

16K-336 Puerco No Fork Church Rock 35,34 362 108,38 202 16 17 33 4223 Qal drilled, WM 122 LS 

__.:16K-340 W1ndm1II Cluster Church Rock 35,35 582 108,35 890 16 17 25 1132 Qal dnlled, WM 141 LS 

16 -348 -Lobo Valley Pinedale 35,37178 108,27 195 '5171431 Kd drilled, WM 410 LS 

16T-534 Superman Cyn Church Rock 35,35 818 108,38 675 16 17 21 344 Jmw dnlled, WM 410 DOM, LS 

16T-559 Coal Mine/ Church Rock 35,27 560 108,39 207 15173343 unk drilled, WM unk LS 

Henry's 
16T-606 Kmg Ranch Church Rock 35,36 998 108,33237 16 1617 411 Kd drilled, WM 417 LS 

16T-608 Yazzie Family Church Rock 35,31123 108,38 332 1517 21 4 unk drilled, WM unk. DOM,-LS 

Following Pages Abbrev1at1ons and Symbols 

Summary of General Chemistry TRS = Township, Range, Section 

Summary of Heavy Metals TD= Total Depth of well, in feet, unk = unknown depth 

Summary of Rad1onuchdes Uses abd-CWS = abandoned community water system, DOM = domestic, LS 

Complete field chemistry reported by NMED , = livestock, 

Complete rad1onuchde analyses reported by NMED Type HP= hand pump, WM= windmill 

) Complete uranium analyses reported by USEPA Formation Qal = alluvium, Kd = Dakota SS, Kg = Gallup SS, Kmv = Mesa I > 
Verde, Jmw = Morrison/Westwater ; l _ • 
NNEPA = NavaJo Nation Environmental Protection Agency 
USEPA =US Environmental Protection Agency 

Rev'd February 25, 2004 CRCWellsWaterOuahty2003 Page 1 



Summa~ of General Chemistry 
Well# . Sampling Dale· Dissolved Calcium Magnesium Potassium Sodium Total Chloride Sulfate pH (Units) 

Solids (mg/L) (CaCO3) (mg/\.) (mgn} (mg/L) Hardness (mg/L) (mg/L) 

(mg/L) (mg/L) 

USEPA or NNEPA MCL 500 75-200 none none none 500 250 250 65-85 

Lab NTUA NTUA NTUA NTUA NTUA NTUA .NTUA NTUA field 

Grey 10/28/2003 5535 3760 (???) -36 6 69 241 2400 45 3050 772 

Solar 10/29/2003 561 8 380 1200 400 279 148 0 464 352 0 8 61 

14K-313 10/29/2003 1,095 0 6400 4400 436 1050 1,080 0 10 7 1,070 0 8 31 

14K-586 8/5/2003 2,136 0 251 8 125 1 710 1431 1,1439 19 1 1,097 2 807 

15K-303 10/28/2003 3,043 0 9800 (???) -940 597 191 0 400 12 1 1,9400 8 13 

16-4-10 10/29/2003 2375 152 0 320 1 61 837 1840 143 271 745 

16K-336 10/29/2003 8876 2000 88 0 2 84 2070 288 0 209 1220 805 

16K-340 10/29/2003 1,469 0 4200 1800 365 256 0 6000 255 4190 816 

16T-348 10/29/2003 6609 40 80 086 2220 120 348 155 0 963 

16T-534 10/29/2003 811 8 132 0 760 300 179 0 2080 80 3140 867 

16T-559 10/28/2003 4984 12 0 15 0 1 71 162 0 270 459 148 0 887 

16T-606 10/28/2003 3,500 0 196 0 1,740 0 6 91 2450 1,940 0 233 1,130 0 745 

16T-608 10/28/2003 1,015 0 240 36 0 086 3900 600 251 0 134 0 882 

Boldface numbers indicate values exceeding standards 
Abbreviations MCL = maximum contaminant level, mg/\.= milligrams per Iller, NMSLD = New Mexico Sc1ent1f1c Laboratory D1v1s1□n, 
NTUA = NavaJo Tribal Utility Authority, ??? = data are questmnable 

¼.. Rev'd February 25, 2004 CRCWellsWaterQuahty2003 Page2 
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Summar~ of Heavy Metals and Aesthetic Parameters 
Well# Sampling Date Arsen 1c Cadmium ChromIul1" Copper (mg/l) Lead (mg/L) Nickel Selernum Fluoride Iron (mg/L) 

(m9!L). (m9!!:) (mg/L) (mg/L) (mfl!L) (mg/L) 
USEPA or N.NEPA MCL 0010 0005 005 1 3 002 01 005 16(WQCC) 03 
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA field" freld" 

Grey 10/28/2003 <0005 <0 0002 <0 001 <002 0 001 <004 <0005 092 0 01 
Solar 10/29/2003 <0005 <0 0002 <0 001 0062 <0 001 <004 <0005 032 410 
14K 313 10/29/2003 <0005 <0 0002 <0 001 <002 <0001 <004 <0005 1 34 054 
14K 586 8/5/2003 0 008** <0 001·• <0 001** <01"'* <0 001" <01"'* <0 005 .. · not tested 510** 
15K 303 10/28/2003 <0005 <0 0002 <0001 0026 <0001 <004 <0005 1 60 068 
16 410 10/29/2003 <0005 <0 0002 <0 001 <002 <0001 <004 0043 058 010 
16K 336 10/29/2003 0 006 <00002 <0 001 <002 <0001 <004 <0005 1 03 200 
16K 340 10/29/2003 <0 005 <00002 <0 001 <002 <0001 <004 <0 005 0 71 040 

. 16T 348 10/29/2003 <0005 <00002 <0001 <002 <0001 <004 <0 005 047 002 
16T 534 10/29/2003 <0005 <0 0002 <0001 <002 <0001 <004 <0005 044 049 
16T 559 10/28/2003 <0 005 <0 0002 <0 001 <0 02 <0001 <004 <0005 064 007 
16T 606 10/28/2003 <0005 <0 0002 <0 001 <0 02 <0001 <004 <0005 1 16 328 
16T 608 10/28/2003 <0005 <0 0002 <0001 <002 <0001 <004 0006 1 96 012 

•1Ield tests by New Mexico Environment Department -Iab results reported by NMSLD 
) 

Boldface numbers md1cate values exceeding standards 
Abbrev,at1ons MCL = maximum contaminant level mg/l = mlihgrams per liter NMSLD = New MexJCo ScIent1f1c Laboratory DIvIs1on 
NTUA = NavaJo Tribal UtIlrty Authority WQCC =NM Water Quality Control Comm1ss1on groundwater standard ??? = data are questionable 

Rev d February 25 2004 CRCWellsWaterQuahty2003 Page3 



Summary of Selected Radronuchdes* 
Well# Sampling Date Gr Alpha (U Gr Beta Radium 226 Radrum 228 Total Uranrum 

Nat Ref) (Sr/Y 90 (pCI/L) (pCr/L) Uranrum mass (ug/L) 
(pCi/L) Ref) (pCI/L) 

Ci/L 
US EPA or NNEPA MCL 15 none combrned5 0 none· 30 

' Grey 10/28/2003 720 940 010 040 9 94 14 84 
Solar 10/29/2003 nd 440 008 020 016 024 
14K 313 10/29/2003 nd 440 004 050 004 005 
14K 586 8/5/2003 1080 14 9o'r 260 not tested not tested 300 
15K 303 10/28/2003 400 9 00 047 150 046 069 
16 4 10 10/29/2003 4410 2600 033 070 4648 6937 
16K 336 10/29/2003 590 440 083 0 30 038 057 
16K 340 10/29/2003 nd 490 040 040 1 96 292 
16T 348 10/29/2003 nd 1 60 nd 060 020 029 
16T 534 10/29/2003 nd 270 020 050 010 015 
16T 559 10/28/20Q3 nd 1 50 005 nd 006 009 
16T 606 10/28/2003 4000 2040 834 080 468 699 
16T 608 10/28/2003 540 nd 004 1 40 386 5 76 

• All samples except for 14T 586 analyzed at USEPA lab rn Las Vegas NV 14T 586 analysis at N M State Laboratory 
Boldface numbers md1cate values exceeding standards 
Abbrev1at1ons MCL = maximum contaminant level pCr/L = prcoCurres per l~er 

Rev d February 25 2004 CRCWellsWater0uallty2003 Page4 
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REPLY TO 
ATTNOf": 

I
~ 
. 
. 

I 

;;j, 
UNITED STATES GOVERNMENT 

January 30, 1981 memorandum 
. ~ ::, ~ q. i?-t Gallup Service Unit Sanitarian 

Potential Contamination of Aquifers iii'UNC,.,rici11ity 
~-::,I 'P;lL_ 

v.r..M 'rt:> ,i.,,o-, 

Mike)3rown,. NMEID,. called on January 16, 1981 to enlist our help in 
·obtaining information concerning drilled wells in the area. Mark 
Mattson looked at our well location map here in the Office and pulled 
out the following information. 

o-f mile radius of UNC 
, 16K-319:. , 

mile radius of UNC 
14T-584 
lST-303 
16T-348 
16T-514 
16T-532 
16T-535 

6-10 mile radius of UNC 
14A-81 
14T-321 
14T-524 
14T-538 

.14T-540 
14T-545 
14T-546 
14T-549 

. 14T-550 
14T-551 
14T-552 
14T-553 
14T-554 
14T-564 
14T-565 
14T-566 
14T-571 
14T-572 
14T-573 

14T-579 
lST-535 
16B-12 
16B-40 

. 16B-40A 
· : 16I-500A 

.· .16I-537 
16K-318 
16K-330 

·16K-336 
.16K-340 
16T-351 
16T-509 
16T-510 
16T-520 
16T-554 
16T-555 
16T-560 
16T-581 

J:"EB 09 1981 

mt or BIVIRonmr.u u 111 

I gave the above information to Mike, along with a set of well location 
maps. The State will assume responsibility for collecting water samples 
for chemical analysis. I have agreed to have Bobbie or Smiley help them 
locate the wells. 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan OPTIONAL FORM NO. 10 . 
{REV, 7-76) 

. ~. ,,., ,. 

GSAF"PMR,.tl CFR) !Ol•ll.6 
SOJ0-112 
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TH E NA YAJ O TR I B E ~er, 
WATER & SANITATION DEPARTMENT 

POST OFFICE BOX 678 
FORT DEFIANCE, NAVAJO NATION (ARIZONA) 86504 

1602) 729-2390,2391.2394 

PETER M.-.CDONALO 
CHAIRMAN. NAVAJO TRIBAL COUNCIi:. 

16 OCTOBER 1978 WILSON C. SKEET 
VICE CHAJRMAN. NAVAJO TRIBAL COUNCIL 

C"M!..»tN-
,W"'I!:. 1\3'1!::.~ "Tu b+-PW~ '(6+J1a-

MEMORANDUM ~ ltV)A r~ is ~ ~Jl'ylt--'i[ tHll · 
TO 

THRU 

FROM 

Akhtar Zaman, Director 
Technical Services Branch 

Calvin Arnold, Supervisor 
Operations Branch 

Billie Holtso, Field Foreman 
Fort Defiance Agency 

-#-1 -

'2.· 

SUBJECT: Well j/,16K-336 

Well j/,16K-336 is going dry. It is located 2½ miles northeast of El Paso 
Station and 4 miles north of Rehoboth, New Mexico. The list below is what information 
we could gather on this well. 

1. The well was built in October, 1953. 
2. Depth of well - 122 feet. 
3. Static water level - 35 feet. 
4. Draw down - 30 feet. 
5. Torch cut perferation - s'4-20 feet 
6. Gravel Packed - 35-123 feet • 

.JI! We used a 4 inch bailer to get the water out, it took about 30 minutes to 
pump the well dry. 

Your concern and neccessary action to this matter will be appreciated. 

~ Ill. !Ti~ 
~ Holtso 

CONCURRED BY: 

t:t~ri(~ Supe~ 
Operations Brancb/WSD 

B 



; ';W~~~\:,.~~:,~'.:w,~~M*-~~;t~~~~~tTT~~!!~!!:~;~~~:J~~~~~-~-~fft\~ 
1b. No.~Ficld )lo. ______ Anlll):ZC~ lly _.£. _• _____ _ 
,cc Received by Lab. 3-26-74 Transcr~bed By_i:;~~=c:,;;;Z"1!a===~!Lc._;__ __ .J__ 
,te Collected 3-26- 74 Checked By __ ..!.,.b=,d!...«=,:::;:::.::::--=::===-f,w.....--,L-

Date Analysis C 
Reported By--.:::'.S=""'~~-~__,,_=z-:~~,z;.,~'----Date Reporte-_______________ _ 

Jcation Cbnrcb Bock 
ource of Water WelJ Nn. J6K 336 
ollector ' s Name W1]!1am Weis 
uthorized By :W1J Ji am Wei a 
DDRESS: Department: _Ju,TSc,,l'HSUJ<"'---------- SEND REPORT TO: Willi am Weis 

1'HS Environmental Health 
P.O. Box 1337 

Agency: -~G~aul~J~JJ~P'----------
Branch: -~D-EH~--------- Gallup, New Mexico 87301 

X) Test Requested Meq/1 Mg/1 
Recommended 

S t,mdards 

oron (B) o. t7 1.0 

ron (Fe) 7. ---- ---z........-._ 0.3 

alcium (Ca) 3,/0 62....IL 75 200 

•asmesium (M2:) l,'70 2.3./0 50 - 150 

odium (Na) //,I,_ 7 c;-,.,~ 115 tt 

otasi;ium (K) ' 0,0,3 /,/7 1000 to 2000 

CATIONS /6.l.5 

·hosohorus (P) 0.03 so . a iri< 

,icarbonate <HCO.,) /0._s-Y c;, f-3 ./5 150 
:arbonate (CO-,) O, C. 2.. ~.6/ 
ulfate (SO,) :i...r¥ I ?C, .ii-/ 250 

:hloride (Cl) I,)..>' ~f/.JJ 250 
50°to 58. 3o 1. 8 

' luoride (F) 58. 7°to70.6°1.5 
o.o~ /.S-s- 70. ]Dto90 .·Sol. 2 

litrate (NO-,) 0, )..; I .J. o 2... 45 

ANIONS irSf' 

'otal Solids Mg/1 g? 2.. 500 

~l 
'?8'8" 

>is solved Solids Per Acre Foot /. 1 / s 

lardness as Mg/1 ~cium, Magnesium ;25"1) 500 

Ca C03 n Carbonate -
Mg/1 

~nolphthalein 3 I N.A. 
,lkalinity as S' .:i7 

Ca C03 
al Alkalinity (Methyl Orange) 

:oluble Sodium Percentage (SSP) 6? 
:odium Absorption Ratio (SAR) 7.03 
!pecific Conductance (Micromhos at 2s 0c) I"{ 7o 
lesidual Sodium Carbonate (RSC) 5-,S'f 
'H '?, 2. 4 to 10 

:lass for Irrigation Water c- s.._ 

,rsenic (As) ~ 0.01 * 
!ariuin (Ba) 0, .2o 1.0 * 
:admium (Cd} -r · __..,,,_ 0.01 * 
~001>er (Cu) -· . 1.0 
;yanide (Cn) z__.,...;.... 0.2 
'hromium {Cr.) 7 0.05 * 
,ead (Pb) - 0.05 * 
[amrnnese (Mn) 0,0?4 0 .05 
rercurv- --(-H,,.)--

.. 
/ _,. 0.005 ~ 

,elenium (Se) -;, 0.01 .. 
ilica (SiO?) C,. t ~ 
ilver (A<>) ~ 0.05 
inc (Zn) 0,0]0 5.0 
lkvl Benzene Sulfonates (ABS) ~ 0 . 5 
henols 2=-=::::::::0.001 

ause for Rejection of the Supply 
noff icial Standards to -f-&. / 'I.re,,,,., 



16K-336 
? 

WELL_NO = 16K-336 ,-- r 
WELL_NAME = Puerco No. Fork 
CHAPTER = Church Rock 
LAT_DM = 35,34.362 
LONG_DM =_ 108,38.202 
LATITUDE = 35.5727 
LONGITUDE= -108.637 
TRS_COORD = 16.17.33.4223 
FORMATION= Qal 
WELL_ TYPE = drilled; WM 
TD_FT= 122 
USES= LS 
SAMP_DATE =20031029 
GROSSALPHA = 5.9 
GA_UNITS = U-Nat Ref., pCi/L 
GROSSBETA = 4.4 
GB_UNITS = Sr/Y-90 Ref., pCi/L 
RADIUM_226 = 0.83 
RA226_UNIT = pCi/L 
RADIUM_228 = 0.3 
RA228_UNIT = pCi/L 
T_URANIUM = 0.38 
TU_UNITS = pCi/L 
M_URANIUM = 0.57 
MU_UNITS = ug/L 

\ 

\ 
' \ '· 



1,,~r. johnnie \Villeto 
Ivi.ccbanical Supervisor 
V/atcr \Vorks Deparunent 

18 February 1972 

Fred E .. Zschnch 

Earth Tanks 5552 

552-741 

T'he follov;ing earth tanks are filled v1ith: dirt and need to be mnde 
bigger v;here possible: 

14N-79 
14T-501 
Ii1J,'-' -IO 
16T-s,g 
lK-20-i 

14N-16 & 14M-l 
l4T-307 
14A-33 & 14T-531 
16T-570 
3K-324 

9Y-2S needs blow sand pushed away from well; 9T-220 needs sand 
pushed away from well and diversion rnade .. 

I request this cat work be put on your schedule. I c.ei.n ha.ve a 
representative from each district 1:0 accompany your cat sldnner and show 
him t,.~e iocations and work which need to be doae .. 

/~:*:' /·,.,.,/, c:",.,,. ,/) 

,./_;/ / I ,,,.,.- , / ., / 
.:.:~-__.,.- / ,,,,-:-- / ; ' l / -f/· ,,;•:~<:/> (,.-;- ,.,,) (j,.,<~t./,,f;":'---<-C,,C_/ 

Fred E .. Zschach 
Maintenance'Coordinator 
\Vater \.Vorks Departn-1ent 

cc; f-11r .. Arthur Hubbard., Jr ... Superintendent 
Mr.Jack Martin, Assistant Superintendent 
Iva. George Soce, Administrative Assistant 
File: Wells and Windmills 

FEZ/rb 

Well Folder 
Chrono 



- - - - - - - - - - - - - - - - --- -
TAi3L£ 2.6-2 

SELECTED CHEMICAL ANALYSES OF GROUND WATER IN THE VICINITY OF PROPOSED MILL SITE 
(constituents in parts ~er million- unless otherwise noted) _ . 

-h J_ , 0 p;,, ,,. .. -t~ I 

LOcation number and naae 

lG.lS.20, 
20. 
20.2l4 Pinedale TP 

BIA 
Nu.'llber 

iG,16, 1,112 lGK-319 
16. ).ti. 6 . 112 11\1~- 70 
16.17 .ZS.113 l6Y.-340 

(o) 
Aquifdr 

Dato 
SaJnpled 

s ... 
u"' _ .... u 
3 

~ ... 
"' 41 c,, 
c:,;: 
u, 
~ 

" .. ., 
C 
0 ,., 
..oo 
"V :x 

---0, 

COnducta.nc:: 
)".;,"'J.'tof G .:s° C 

Qal 0-1949 12 72 U 13 258 0 43 4 0.6 2 .2 28B .CSv 
Qal 5-1950 lS '12 ll 8 160 0 40 2 0,2 0,1 199 331 
Km? 0-191\9 12 170 SS 161 359 O 590 SO 0,4 24,0 l240 17:o 
Kd G-195S 11 1, G 1 , 9 262 518 39 711 B 1,4 l, r, 658 lC(;O 
Kcd 5-1955 10 57 20 0,9 130 0 102 • 9 0 , 4 0,0 27l .Cl& 
Q.11 6-1954 12 , 139 44 264 890 0 314 · 24 0-6 13.0 1250 1610 
Qal 9-1953 5.8 eo 19 227 776 0 91 26 1,4 0.3 832 1330 16,17.33,<22 01 11.\~~03 -' l6K- 336 

_::y, 'mriSPJO.Jiil~ ~J 
->71/•U_.l&. 32.112. · 8Co.lt--)Y'. ~ - fl , l'IY.-.Jl3 

17.16,35. xerr MeCee Hine 

Mg. -~~s~Ixw;:l,H _ •~"S"0<l.,.,..2-9-~~Sl t!'l~:so~.; ---3;:2;;.-
1<.9.. ... • S•l955 •· n .2,1s-.~ .. ..s9-- - ·72 · ---271-.. -.....~ . ..s3~-.i.-ll -•--o.s -.o.o~l390--• ----- 1·,r,o' 
J,nw 11-l'.>73 l7 11 8.4 lll,& 22~ 21 110 l.6 , 0.3 412 663 
Kcd 6-19,19 3 0.9 105 ~~9 0 JO 4 0,2 0,5 268 45S , 17 .17. 7. 23) 141\- 79 

17,17,16 1411- 14 

Applicant's Mine 

I . 

Qal S-1955 0 32 1.2 0,3 S3l\ 3370 

J111w ll-1973 17 2., 0 , 3 121,4 215 31 45 5 , 2 0,2 J29. 

(o) ~qulfcrs:. Oal, 4lluvi\llll;·Kcc, Crevassr. Canyon Fonuation1 Xcd, Dalton ~andstone ~r. 1 Crevasse canyon Fo:ct11ation1 l<lllf, Henefeo F0r1113tion1 
Xpl, Point t,ool:out Sandstone: r-g. Gallup Snndstone1 Km, Mancos Shale, Kd, Dakota sa.;c:itone, Jmw, Westwater Canyon San4stone Mbr. of 
Morrisc;m Fot1">ation1 .Jes,_ Cov Sprin9:; s,-.nrlston~ 

If/( 30 3 
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Water Well Development 
Navajo Tribe 
Window Rock, Arizona 

WELL RECORD 
WELL NO. lGl( •• 336 

l ·o/ i1., J . 
Quad. No 0 \'.'i' S~/Mi!es wes,~--7'-'-,_Z. ____ Miles soutn._~/_L_.:_e.---'S-__ _ 

2i m:Uu m: n Paso station .. ~~ N o:t ~beth 
Location 

Began we.,_.n ____ Oq=to'bfll==r._._,1,,.95=3,__ ____ _ Finished wellL ___ _;~===r_,,195,,_,,_3.,__ __ _ 

Diameter of wen _ _.....__" _________ _ Depth of welL) ____ ~J£l22;:;::.:_• _____ _ 

Static water leveJ __ ~ ____ 3,..5~'--- Drawdm'v11 ____ 30,___• __ Recovery ______ _ 

Quantity of water on test run: bailer: pump:,_.20'--------'G.P.M. Tested for ______ hours 

Kind of casing: 6 '}/B" ad '" B t;lld .. s'\-ies1l'x!J length ---------------
Screen kind'.rornh M pe;rf~gt1:i'-----'8a,..._•..,-,.J..,2Q.,__• __ Mes,i, _________ _ 

contractor I'. B:, lllmnin,g Address _______________ _ 

G~~s,• .. 123• 
LOG 

DEPTH 
From To Formation Acquifer Jlemarks 

0 !,A .,~,, 
hR g5 __ -~:le~ 

. Qf' A1&V - El ..,., lZ! G~ .. saud 
. 

1 

I 
I 
I 
' . 
I 

Remarks. 
S.P. 

Teta Cnicium l\:Iagnesium Sodium Chlorides Sulfates Cnrbonates P.H. co-
Salts Ca. Mg. Nn. Cl. so HCO 3 ., 3 

Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use 

j 



I 
Cylinder size: _ _:;?.:...-_/.._,,,_,=--. _____ _ 

Tubing, cylinder ,and suction / 

pipe length in feet: / d d 

Kind of pump rod: __ ._,,_;:;,__"----

Size of box and pin:-''..,_'1-(<7--------

Liner, if any: __________ _ 

Windmill: (make) 

Size: 

Storage: (kind) ________ _ 

Capacity: 

Troughs: (kind) No. ______ _ 

Comments: ___________ _ 



COPY 

Memorandum September 28, 1953 

To: 

From: 

John J. Schwarz, W:tilclo,w;;'.Rcl61<:f'@t~§ria, 

,noseph T. CallahJr\F~,jfi;t~i: 2fii tJ~ 
..,,,.,--

Subject: Preliminary bail test, well 16K-336 

A preliminary bail test was conducted on September 24, 1953, 
at the time of development of this well. 

The well was bailed at the rate of 8.5 gallons per minute for 
2:01. The water level drew down 19 feet from a level of 34.5 feet. 
Although this is sufficient water to meet the pumping requirements of a 
windmill, much more water will be available when the influx of sand to 
the well is stopped. 

The driller reported that the bottom 40 feet of casing had been 
perforated. With the bottom of the casing set in gravel at an apprqximate 
depth of 112 feet, the perforated zone of casing extended up into the quick
sand, which lies between 48 and 95 feet. Thus, the loose sand flowed into 
the well as it was bailed, and cut off the water in the gravel which lies 
below 100 feet. The well was being bailed off bottom, from a depth of between 
96 and 101 feet, depending on the amount of sand in the well. 

A more successful well could be deve·loped if only that part of 
the casing adjacent to the gravel were perforated. 

JTC/cj 

cc: Howard Gorman 

s/ Joseph T. Callahan 
Joseph T. Callahan 
Geologist 



V 

COFI -
Memorandum 

Tot 

October 1, 1953 

From: J. T. Cla.llahan, Holb~~k; A~i~~~ · . . 
Subject1 Completion and bail test of well 16K-.3.361 located about 2¼ miles 

noi:'bh of El Paso·vringate i'lunping Station, in the s.w. ¼, sec • .3.3, 
T 16 N, R 17'/. 

This well was completed and bail tested on September 30, 195). 
The following information was o):>,ained 'from the bail test: 

Total depth 
Static Water level 
Bailing rate 
Bsiling tim 
Dradown 
Recovery-
Aquifer 

118 feet 
34 fee.t 

14.6 gallons per minute 
62 minutes 
27.5 .t'eet 
29 feet in 40 minutes 
Quarternary- gravel from 100 

• feet to 118 feet · 

The static -ter level was higher following bail testing tban 
it was prior ta. testing. 

The Quality- of Water Laboratory- in Albuquerque reported ~at: 
this water is 11&tisfactoey for domestic use. 

JTC/cj 

s/ Joseph.T. Callahan 
Joseph .T.. Cal.l.ahan 
Geologist 



I '.l 



ecology and environment, inc. 
International Specialists in the Environment 

1940 Webster Street, Suite 100 
Oakland, California 94612 
Tel: (510) 893-6700, Fax: (510) 550-2760 

January 24, 2011 

U.S. Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, CA 94105 

Attention: 

Subject: 

Harry Allen, USEPA On-Scene Coordinator 
Andrew Bain, USEP A 

NECR Water Well Sampling 
Church Rock Chapter 
Navajo Nation 

INTRODUCTION 

TDD No: T02-09-10-08-0005 
Project No: 002693.2103.0lRA 

i Lt 'f-'>f3 C. 

1 '{'1- '.>"'> 
1 bv<- 3H. 

i {, o-<-'$L.f0 

J,,.,,., ..,,.,/( 

In October 2010 the U.S. Environmental Protection Agency (USEPA) tasked the Ecology and 
Environment Inc. Superfund Technical Assessment and Response Team (ST ART) with technical 
assistance relating to residential water well sampling in the vicinity of the former Northeast Church Rock 
Mine located in the Church Rock Chapter of the Navajo Nation. (Figure 1, Attachment A). 

The purpose of this sampling event was to generate additional data to measure the impact of the former 
Northeast Church Rock Mine uranium mine on wells within the adjacent areas. 

SAMPLING ACTIVITIES 

Well sampling was conducted on October 19, 2010. A total of five wells were sampled. Four of the 
wells were residential wells and one (Mill Well) well was part of the former United Nuclear Corporation 
(UNC) facility in the area. Every effort was made to collect water samples in a manner consistent with 
resident collection and use (i.e. taps, pumps or bucket collect). 

A Time Critical Quality Assurance and Sampling (QASP) Plan (Appendix D) was developed prior to 
sampling and followed with the following exceptions: 

- Well NR#l is no longer in use and was not sampled as the casing has been filled with concrete. 
- The Mine Well is no longer in use and was not sampled as the casing has been fi lled with 
concrete. 

Water quality parameters were measured in the field using a Horiba, Ltd. multi-parameter water quality 
meter. The meter was calibrated daily using a buffer solution. Samples were collected and analyzed for 
metals, radionuclides and anions by GEL Laboratories Inc. (Charleston, SC). Samples were collected and 
analyzed for oxygen and hydrogen isotopic ratio by lsotech Laboratories, Inc (Champaign, Il). The 
QASP (Appendix D) contains all methods and volumes used in sample analysis. 

WELL DESCRIPTIONS 



NECR Water Well Sampling 
TDD No: 02-09-10-08-0005 

Page2 
Well lST-303 
Well lST-303 is a windmill powered well that feeds into an approximately 40,000 gallon uncovered metal 
tank. The well is currently in use and there is a trough and locked tap in the vicinity of the tank that are 
used to water livestock. Samples were collected from the top of the tank using a bucket. 

14T-586 
l 4T-586 is a diesel engine powered well that feeds into an approximately I 0,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

Mill Well 
The Mill Well is located on the former UNC facility property. The well is electric powered well, housed 
in a wooden pump house, north of the fonner UNC offices and equipment yard. There is no storage tank 
affiliated with the well and the well is not currently in use. Samples were collected from a tap inside the 
pump house with pump turned on. 

Mine Well 
The mine well is located within the boundary of the former Northeast Church Mine. The well is currently 
not in use and has been non-operational for at least 15 years. The well opening is currently plugged with 
concrete. 

NR#l 
The NR#l well is located within the boundary of the former Northeast Church Mine. The well is 
currently not in use and has been non-operational for at least 15 years. The well opening is currently 
plugged with concrete. 

16K-340 
Well 16K-340 is a windmill powered well that feeds into an approximately 40,000 gallon covered metal 
tank. The well is currently in use and there is a trough and tap in the vicinity of the tank that are used to 
water livestock. Samples were collected from the tap in manner consistent with residential use. 

RESULTS 

Table I (Appendix B) gives a well specific summary of all applicable data. All laboratory data was 
validated by a START chemist using the Region 9 Draft Superfand Data Evaluation/Validation 
Guidance. Data validation indicated the laboratory data was acceptable with qualification as definitive 
data. A separate data validation report was generated under this project and is included in the project file. 

This letter summarizes all activities conducted on the Tuba City Removal project. If you have any 
questions regarding STAR T's activities associated with this project, please do not hesitate to contact me. 

Respectfully, 

Mike Folan 



START Member 

Attachments: A- Homesite Location Map 
B -Data Tables 

cc: file 

C - Photographic Documentation 
D-QASP 

NECR Water Well Sampling 
TDD No: 02-09-10-08-0005 
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ATTACHMENT A: 
Well Location Map 



LEGEND 

Drinking water well 

6. 
N 

0 2.25 4.5 9 Miles 

Figure 1 
NECR 

Water Well Sampling 

Navajo Nation 

~ ,·wh,gy und ,·11,·irornncnt. im·. ~-,_-:;,,,,,..,.,., ... ~ 



ATTACHMENT B: 
Data Tables 



Table 1: NECR Water Well Sampling Data 

TDD·og 10 08 0005 

~ 
- -

-~ 
PAN·002693 2104 01 RA 

Result Units Result Units Result Units 

pH 7.1 pH 7.1 pH 6.8 

Conductivity 0.26 Sim Conductivity 0.26 Sim Conductivity 0.35 Sim 

' 
Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU 
Dissolved Oxygen 6.30 mg/L Dissolved Oxygen 6.30 mg/L Dissolved Oxygen 7.99 mg/L 

Temperature 7.6 ·c Temperature 7.6 ·c Temperature 12.1 ·c D 
C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % " ~ 

Total Dissolved Solids 1.7 g/L Total Dissolved Solids 1.7 g/L Total Dissolved Solids 2.2 g/L 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 100 mV Potential 100 mV Potential 129 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 220 ug/L Aluminum 82 ug/L Aluminum 68.0 ug/L 

Antimony 3.00 ug/L Antimony 7.34 ug/L Antimony 6.83 ug/L 

Arsenic 5.00 ugiL Arsenic 5.00 ug/L Arsenic 7.54 ug/L 

Barium 13.1 ug/L Barium 13.4 ug/L Barium 8.24 ug/L 

Beryllium 1.00 ug/L Beryllium 1.00 ug/L Beryllium 1.00 ug/L 

Bromide 0.200 ug/L Bromide 0.200 ug/L Bromide 0.200 ug/L 

Cadmium 1.00 ug/L Cadmium 1.00 ug/L Cadmium 1.17 ug/L 

Calcium 270000 ug/L Calcium 281000 ug/L Calcium 373000 ug/L 

Chromium 13.9 ug/L Chromium 1.00 ug/L Chromium 1.16 ug/L 

Cobalt 1.13 ug/L Cobalt 1.00 ug/L Cobalt 1.00 ug/L 

s: Copper 3.00 ug/L Copper 3.00 ug/L Copper 3.00 ug/L 
!; Iron 482 ug/L Iron 468 ug/L Iron 685 ug/L 
;;; 

Lead 3.30 ug/L Lead 3.30 ug/L Lead 3.30 ug/L 

Magnesium 119000 ug/L Magnesium 122000 ug/L Magnesium 144000 u9/L 

Manganese 320 ug/L Manganese 319 ug/L Manganese 162 ug/L 

Mercury 0.066 ug/L Mercury 0.066 ug/L Mercury 0.066 ug/L 

Nickel 71.3 ug/L Nickel 1.51 ug/L Nickel 1.50 ug/L 

Potassium 7430 ug/L Potassium 7690 ug/L Potassium 5650 ug/L 

Selenium 7.7 ug/L Selenium 37.7 ug/L Selenium 43.8 ug/L 

Silver 1.00 ug/L Silver 1.00 ug/L Silver 1.00 ug/L 

Sodium 135000 ug/L Sodium 140000 u9/L Sodium 188000 ug/L 

Thallium 5.00 ug/L Thallium 5.00 ug/L Thallium 8.9 ug/L 

Vanadium 1.00 ugiL Vanadium 1.00 ug/L Vanadium 1.00 ug/L 

Zinc 338 ugiL Zinc 355 ug/L Zinc 839 ug/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 2.62 pCi/L ALPHA 5.80 pCi/L ALPHA -0.526 pCi/L 

BETA 6.58 pCi/L BETA 6.02 pCi/L BETA 2.62 pCi/L 

Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent 
;a 

" Radium-226 0.880 pCi/L Radium-226 0.540 pCi/L Radium-226 1.18 pCi/L 
~ Radium-228 3.41 pCi/L Radium-228 3.71 pCi/L Radium-228 3.34 pCi/L " C 

"- Thorium-228 -0.0147 pCi/L Thorium-228 0.155 pCiiL Thorium-228 -0.139 pCi/L 

" ~- Thorium-230 -0.185 pCi/L Thorium-230 0.818 pCiiL Thorium-230 -0.158 pCi/L 

Thorium-232 -0.133 pCi/L Thorium-232 -0.0195 pCi/L Thorium-232 -0.0195 pCi/L 

Uranium-233/234 1.16 pCi/L Uranium-233/234 1.73 pCiiL Uranium-233/234 0.317 pCi/L 

Uranium-235/236 0.114 pCiiL Uranium-235/236 0.0569 pCi/L Uranium-235/236 0.219 pCi/L 

Uranium-238 1.20 pCi/L Uranium-238 0.790 pCi/L Uranium~238 0.442 pCi/L 

Page 1 of 4 



Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 PAN·002693 2104 01 RA 
,~,, 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 14.0 mg/L Chloride 14.1 mg/L Chloride 10.5 mg/L 

)> Nitrate 0.267 mg/L Nitrate 0.266 mg/L Nitrate 0.100 mg/L 
~ o· 
~ 

Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 
~ Ortho-phosphate 0.200 mg/L Ortho-phosphate 0.200 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 1380 mg/L Sulfate 1310 mg/L Sulfate 2000 mg/L 

Fluoride 1.19 mg/L Fluoride 1.24 mg/L Fluoride 1.52 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 

oD H2O -80.8 % oDH2O -81.2 % oD H2O -73.1 % 
01t10 H20 -10.44 % 81oO H20 -10.53 % 0,,,0 H20 -8.56 % 

Page 2 of 4 



Table 1: NECR Water Well Sampling Data 

TDD·09-10-08-0005 

~ 
PAN·002693 2104 01 RA 

Result Units Result Units Result Units 

pH 7.4 pH 7.6 pH 7.4 
Conductivity 0.15 Sim Conductivity 0.19 Sim Conductivity 0.36 Sim 

:e Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU 

! Dissolved Oxygen 3.05 mglL Dissolved Oxygen 5.26 mglL Dissolved Oxygen 6.39 mglL 
Temperature 15.5 ·c Temperature 16.8 ·c Temperature 15.2 ·c 0 

C Salinity 0.1 % Salinity 0.1 % Salinity 0.2 % "' ~ 
Total Dissolved Solids 1 glL Total Dissolved Solids 1.2 glL Total Dissolved Solids 2.3 glL 
Oxidation Reduction Oxidation Reduction Oxidation Reduction 
Potential 86 mV Potential 76, mV Potential -127 mV 

Analyte Result Units Analyte Result Units Analyte Result Units 

Aluminum 229 uglL Aluminum 126 uglL Aluminum 68.0 uglL 
Antimony 3.00 uglL Antimony 3.00 uglL Antimony 3.00 uglL 
Arsenic 11 uglL Arsenic 8.53 uglL Arsenic 5.00 uglL 
Barium 450 uglL Barium 140 uglL Barium 1.64 uglL 
Beryllium 1.00 uglL Beryllium 1.00 uglL Beryllium 1.00 uglL 
Bromide 0.234 uglL Bromide 0.295 uglL Bromide 0.361 uglL 
Cadmium 1.00 uglL Cadmium 1.00 uglL Cadmium 1.00 uglL 
Calcium 76800 uglL Calcium 99800 uglL Calcium 2420 uglL 
Chromium 1.00 uglL Chromium 1.03 uglL Chromium 1.43 uglL 
Cobalt 1.00 uglL Cobalt 1.00 uglL Cobalt 1.00 uglL 

;:: Copper 29.7 uglL Copper 3.00 uglL Copper 20.4 uglL 

ffi- Iron 2720 uglL Iron 181 uglL Iron 9870 uglL 
,;; 

Lead 3.58 uglL Lead 3.30 uglL Lead 3.74 uglL 
Magnesium 20600 uglL Magnesium 43500 uglL Magnesium 470 uglL 
Manganese 95.9 uglL Manganese 122 uglL Manganese 51 uglL 
Mercury 0.066 uglL Mercury 0.066 uglL Mercury 0.066 uglL 
Nickel 1.50 uglL Nickel 1.50 uglL Nickel 2.38 uglL 
Potassium 2540 uglL Potassium 3940 uglL Potassium 3200 uglL 
Selenium 10.2 uglL Selenium 5.00 uglL Selenium 26.7 uglL 
Silver 1.00 uglL Silver 1.00 uglL Silver 1.00 uglL 
Sodium 202000 uglL Sodium 233000 uglL Sodium 694000 uglL 
Thallium 5.00 uglL Thallium 5.00 uglL Thallium 6.45 uglL 
Vanadium 1.00 uglL Vanadium 1.00 uglL Vanadium 1.00 uglL 
Zinc 153 uglL Zinc 148 uglL Zinc 659 uglL 

Analyte Result Units Analyte Result Units Analyte Result Units 

ALPHA 0.129 pCilL ALPHA 5.46 pCilL ALPHA 9.79 pCilL 
BETA 4.99 pCilL BETA 2.37 pCilL BETA 2.72 pCilL 
Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent Pct Uranium-235 0.00 percent 

;o 
"' Radium-226 1.20 pCilL Radium-226 0.464 pCilL Radium-226 0.639 pCilL C. a· Radium-228 4.58 pCilL Radium-228 0.747 pCilL Radium-228 1.77 pCilL ~ 
C 

"- Thorium-228 0.298 pCilL Thorium-228 -0.0682 pCilL Thorium-228 0.139 pCilL 
0: 
;::- Thorium-230 -0.524 pCilL Thorium-230 0.0264 pCilL Thorium-230 0.480 pCilL 

Thorium-232 -0.0195 pCilL Thorium-232 -0.0722 pCilL Thorium-232 -0.0195 pCilL 
Uranium-233/234 -0.171 pCilL Uranium-233/234 0.297 pCilL Uranium-233/234 2.61 pCilL 
Uranium-235/236 0.181 pCilL Uranium-235/236 0.115 pCilL Uranium-235/236 0.174 pCilL 
Uranium-238 0.392 pCilL Uranium-238 1.40 pCilL Uranium-238 2.82 pCilL 

Page 3 of 4 



Table 1: NECR Water Well Sampling Data 

TDD·09 10 08 0005 - - - PAN·002693 2104 01 RA 

Analyte Result Units Analyte Result Units Analyte Result Units 

Chloride 18.8 mg/L Chloride 22.1 mg/L Chloride 154 mg/L 

:,, Nitrate 2.89 mg/L Nitrate 
~ 

5.97 mg/L Nitrate 0.100 mg/L 
o" 
~ 

Nitrite 0.100 mg/L Nitrite 0.100 mg/L Nitrite 0.100 mg/L 
~ Ortho-phosphate 0.291 mg/L Ortho-phosphate 0.163 mg/L Ortho-phosphate 2.00 mg/L 

Sulfate 118 mg/L Sulfate 368 mg/L Sulfate 1460 mg/L 
Fluoride 0.861 mg/L Fluoride 0.483 mg/L Fluoride 1.73 mg/L 

Analyte Result Units Analyte Result Units Analyte Result Units 
8DH2O -91.4 % BDH2O -82.6 % BDH2O -107.3 % 
omo H20 -12.04 % 0180 H20 -11.01 % 0160 H20 -14.14 % 
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ATTACHMENT C: 
Photographic Documentation 



Description: 

Well 15T-303 

Description: 

Well 15T-303 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

Well 14T-586 

Description: 

Well 14T-586 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-O8-0005 



Description: 

Mill Well 

Description: 

Mill Well 

Date: 
10119110 

Date: 
10119110 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 
Mine Well 

Description: 

Well NR#1 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-O8-0005 



Description: 

16K-340 

Description: 

16K-340 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-08-0005 



Description: 

16K-336 

Description: 

16K-336 

Date: 
10/19/10 

Date: 
10/19/10 

002693.2103.01 RA 

PHOTOGRAPHIC LOG 

NECR Water Well Sampling 
Navajo Nation Reservation 

T02-09-10-O8-0005 



TableJ 
Renortinl! Limits, Action Levels, and Oualitv Control Limits 

•.• > ?t.; •.. ••·,---).i_·•· ·.•··'.e•>;•··•,·c f ctj~11.Leyel 
(---:-:: 

Duplicate Matrix I\Iatrix Spiki Quantitatfo11 . ? .·. - '.~,✓~·~ < · .• ·. . '->(mg/L) •• • . Liniit (µg/L) ?RPD \spike. :RPD•i> . 
Anions by 300.0 Fluoride 4 0.10 25 75-125 20 
Anions by 300.0 Chloride 250 1.0 25 75-125 20 
Anions by 300.0 Nitrite as N 1 0.10 25 75-125 20 
Anions by 300.0 Nitrate as N 10 0.10 25 75-125 20 
Anions by 300.0 o-Phosphate, as P Not Available 1.0 25 75-125 20 
Anions by 300.0 Sulfate 250 (s) 0.50 25 75-125 20 
Metals by 6010B Aluminum 0.1 100 25 75-125 20 
Metals by 6010B Antimony 0.1 100 25 75-125 20 
Metals by 6010B Arsenic 0.01 10 25 75-125 20 
Metals by 6010B Barium 2 20 25 75-125 20 
Metals by 60 I OB Beryllium 0.005 5 25 75-125 20 
Metals by 601 OB Cadmium 0.01 10 25 75-125 20 
Metals by 6010B Calcium Not Available 1000 25 75-125 20 
Metals by 6010B Chromium 0.10 10 25 75-125 20 
Metals by 60 I OB Cobalt Not Available 20 25 75-125 20 
Metals by 6010B Copper 1.3 (s) 20 25 75-125 20 
Metals by 6010B Iron Not Available 50 25 75-125 20 
Metals by 6010B Lead O.Dl5 5 25 75-125 20 
Metals by 6010B Magnesium Not Available 600 25 75-125 20 
Metals by 6010B Manganese 0.05 (s) 15 25 75-125 20 
Metals by6010B Mercury 0.002 0.5 25 75-125 20 
Metals by 6010B Nickel Not Available 20 25 75-125 20 
Metals by 6010B Potassium Not Available 5000 25 75-125 20 
Metals by 6010B Selenium 0.05 10 25 75-125 20 
Metals by 6010B Silver 0.10 (s) 10 25 75-125 20 
Metals by 6010B Thallium 0.002 10 25 75-125 20 
Metals by 6010B Vanadium. Not Available 20 25 75-125 20 
Metals by 6010B Zinc 5 (s) 10 25 75-125 20 
Gross alpha by 900.0 alpha See table A-I 1.0 piC/L 25 75-125 20 
Gross beta by 900.0 beta See table A-1 1.0 piC/L 25 75-125 20 
903.1 Ra-226 See table A-1 LO piC/L 25 75-125 20 
904.0 Ra-228 See table A-1 1.0 piC/L 25 75-125 20 
Isotopic Th by HASL 

Th-238, 230,232 SeetableA-1 1.0 piC/L 25 75-125 20 300 Th-01-RCmod 
Isotopic U by HASL U-233/234, U-

See table A-1 1.0 piC/L 25 75-125 20 300 U-02-RC mod 235/236, U-238 

Key: RPD = relative percent difference; mg/L- milligrams per liter; µ/L - micrograms per Liter NA - Not 
Applicable 

(s) = National Secondarv DrinkinP-Water Re011lation not enforceable and not an action limit for this assessment 

Version: September 20 l 0 26 



Fngineering/Remediation 
nesources Group, Inc. 

En111lorcc ~rune: _______ 
0
1

0
·,
0
a
0

,
0
•c

0
s
0

Y~o
0
u

0
n,g, ______ _ 

Yt·ntlorNI).: ___________________ _ 

EXPENSE REPORT 

Weck Emllug: ______ c·'c'c"c"c"c's>·c1clc·c2c0cll,_ ____ _ 
I orntin11: _______ ~Yl="c'atia"o"c· ______ _ 

\!b•-.<•l; 
Prn ect '>\i«,hr lll11ahl,? ,\k Ground I ,..!;l«t, \fr,l< 

lil !i20l l 

ERRG 
Fr.innl~"rlrl 

1~~s"a'a"--iaac'c"e'e"s,,.,.'s'e''e"e'-baTc•a•'a· -"""'"'•'•"•''4"ae'·am,.". 9"-"'a'a""aaa-b'ae"a'a"a'c' -F'Ta•a•~•·•"""""M",paa!"tk"':~'""'1, 

t•,,~t\,,,.,.•M< 
11-IJ""');, \1,ol• 

~_!;:,,M>\O!~h Rd. & 
1.;,r~lh"'.~:,'o''aaap->oa»acraaa}~aa::C""a·s"'°Dc\.Wl'.:a.1;"C'aa--apaa!ca>a""'~'"aa:J-'°"r>oelc·AaL"9 

tlhnlic t .,,~-~He ERRG 
l'ro/orl ~,nuhor Dllbbk~ ,\k Ground Cn:,lil Caro 

"""···"Ua1c rra/o•i _ .-.)'..1!"~• To,k. (\'J(Nl Fare t.111 .. ,\nm11nt Tr.•~•~~rulfo• TOTAL 

12/13/2010 1010-03-l 02 02 N 

11/111120IO 2010~-~~L 1--- ... ~.2 02 N 

12,112010 2010-0.,.i 02 01 N 

IHV'.!010 20 I0-034 01 02 N 

12,S12()!0 2010--0J.f '" 02 ____ N 

lli9i2010 20HI-0J4 Ol 02 N 

121:wzorn 2010-034 02 02 N 

12/16!2010 20IO-0J4 111 02 N 

12/8!:?0J0 20IO-0J4 01 Ill N .. -- -·-i-----

1;,1,2011 2010-011 __ 01 01 N 

121(,'WIO 2010-03.f 01 01 N d 
t'.?!lf:!1}10 20IO.OJ4 02 __ 02_ _N_'-.. -··--•- ---- ····-

, Tri-Wall Pallets !:::_:::::,::::::::::_:_: 60.09 

_12/21/2010 ]-0IO-0JJ ~---~ - 04 N c Fnrmwork Waste Dis~posa! : . _:_:::::::_./ · 

rc's'c''c'c''c"a"71 ~""'•'-c1a09;..,,e,,,-.Oc1c,..,~cc"'>'~C"c:'7c's'"'.Ct----tc,,-.""'""'7!-----j~----j-------jt-----j-----t,:ce':'Cj---~---i----,ci\lr Dissposal 1:-::::::::::: ::/: 
i1)oih :::::: _.;::::::-:-::_:: -'::::/.'.:'.:::. ··<:::::;:::;'.::;'.::?. k:::::::::::/::• 1·::::;: ::.?/Sii~(i,}~it-'.::•· ·.·.:-:.: :'.:>:-:::::-::::::'.: 

Date{s} andfor ! ,L'lctt\ 

lZ/B/2010 2010-034 02 02 N 

12/1/20l0 2010-034 01 01 

12!6!2010 2010-0.14 01 01 

12/8/2010 2010-0.14 112 01 

l2ft>t2010 2010-0.14 02 01 

12122/2010 2010-0J-l 01 01 - ·--- -·-
12/16i20l0 2010-034 02 01 

l'.:tft':!.010 2010.0J.f 01 01 
1/4/2011 2010-034 02 " 1216/2010 20IO-0J4 02 01 

1211,2010 2010-034 02 01 

12/21.'2010 2010-033 0.1 04 

N a C:n/\.'i!~\l~h,,11 ,;;.U~fl!'-'1 r,-c-t,kd forc~l':iwting !.('i! 
cc,c,cc;cc..;...:cccc=c.t-CC:-+--"'--i- CNC·-1--','--jsP.•,"•,•.,•>'•,,•,.e~•, ,~, .. ", ,~_."'"""',;;,;~~~="=====--=---=~~= .. " .. "=.9 
-~~+cc~~-+-~-+-~-+-~-+--~-l~1M1• -= 

12121no10 29-209 "' 04 Y }'.r<w::n~Ct~ln kt 

I 
I 

U,\I -1 ~~<?1_-;e:,~rnAL~Il'~·n lllE,r ,\NJ) IN_('..'J!.W"iT-\LS IJ-\11.\' _.\CTIVHY,~------..-----..-----1 

rroJss:•roi~t -~~::~Nur.,~,T.,k :: : ::~::: ;:~~~: 1 "'' ,1~ ~1.~H:;~~~•.~ r:.~:_:
1
1:.~rmer:~.\~~JL~_~J~~~C::,.Paa:-*:C!\'<c"'c••·C'"'a.J.c'<-i-•T•':e:,~,:=~ 

LK<;S: COMP,\-.;y r \ID r:xrr,sr (Cmllr rtml Chits) 

LESS: ;\DVANC1£ or OTHEU OFFSET(S) 

;\MOIJNT OIJF.ASSOCl,\TE 

A'\IOUNT DUE CO\ff',\N\' 

I I 

I I I 

39.25 

30.00 

490.45 

490.45 



SFUND RECORDS CTR 
2097103 

Water Sources in Church Rock Area Sampled in 2003 by CRUMP Water Assessment Team 

Well# Well Name Chapt~r Latitude Longitude TRS Formation Well Type TD (ft) Use(s) 
Coordinates 

Grey Annie Grey Pinedale 35,37 457 108,30 670 1616141111 Qal dug, HP 8 LS, DOM 

Solar Solar St Church Rock 35,32158 108,35 753 1517131 Qal? drilled, HP . unk LS 

14K-313 Brown Bull Coyote Cyn 35,39 982 108,34113 17 16 32 or 29 Kg drilled, WM ·622 LS, DOM 

_14K-586 Fnendsh1p I Coyote Cyn 35,39 432 108,30557 17 16 35 KmvorKg drilled, PWS 750 abd-CWS 

/ i5K-303 Pipeline Cyn Standing Rk 35,40 277 108,28698 17 15 29 421 Kg drilled, WM 614 LS 

16-4-10 Lime Ridge Church Rock 35,34 315 108,34633 16 16 31 33 Jmw? dug, HP <1 · LS, DOM 

16K-336 Puerco No Fork Church Rock 35,34 362 108,38 202 16 17 33 4223 Qal drilled, WM 122 LS 

_...:16K-340 Wmdm11I Cluster Church Rock 35,35 582 108,35 890 16 17 251132 Qal drilled, WM 141 LS 

16T-348 -Lobo Valley Pinedale 35,37178 108,27 195 16 15171431 Kd drilled, WM 410 LS 

16T-534 Superman Cyn Church Rock 35,35 818 108,38 675 16 17 21 344 Jmw drilled, WM 410 DOM, LS 

16T-559 Coal Mme/ Church Rock 35,27 560 108,39 207 15173343 unk drilled, WM unk LS 

Henry's 
16T-606 Kmg Ranch Church Rock 35,36 998 108,33 237 161617411 Kd drilled, WM 417 LS 

16T-608 Yazzie Family Church Rock 35,31 123 108,38 332 1517 21 4 unk drilled, WM unk. DOM.LS 

Following Pages Abbrev1at1ons and Symbols 

Summary of General Chemistry T RS = Township, Range, Section 

Summary of Heavy Metals TO= Total Depth of weU, in feet, unk = unknown depth 

Summary of Rad1onuchdes Uses abd-CWS = abandoned community water system, DOM = domestic, LS 

Complete field chemistry reported by NMED . = livestock, 

Complete rad1onuchde analyses reported by NMED Type HP= hand pump, WM= windmt!I 

) Complete uranium analyses reported by USEPA . Formation Qal = alluv1.um, Kd = Dakota SS, Kg = Gallup SS, Kmv = Mesa [ 1 

Verde, Jmw =Morrison/Westwater ' ' 

NNEPA = Nava10 Nation Environmental Protection Agency 
USEPA =US Environmental Protection Agency 

Rev'd February 25, 2004 CRCWellsWater0uahty2003 Page 1 



Summary of General Chemistry 
Well# . Sampling Date · Dissolved Calcium Magnesium Potassium Sodium Total Chloride Sulfate pH {Unlls) 

Sohds {mg/L) {CaCO3) (mgil) _ {mg/I) (mg/L) Hardness (mg/L) (mg/L) 

(mg/L) (mg/L) 

USEPA or NNEPA MCL 500 75-200 none none none 500 250 250 6 5-8 5 
Lab NTUA NTUA NTUA NTUA NTUA NTUA .NTUA NTUA field 

Grey 10/28/2003 5535 3760 (???) -36 6 69 241 2400 45 3050 772 
Solar 10/29/2003 561 8 380 1200 400 279 148 0 464 3520 861 
14K-313 10/29/2003 1,0950 6400 4400 436 1050 1,080 0 10 7 1,070 D 8 31 
14K-586 8/5/2003 2,1360 251 8 125 1 710 1431 1,1439 19 1 1,0972 807 

15K-303 10/28/2003 3,043 0 9800 (???) -940 5-97 191 0 400 12 1 1,9400 813 

16-4-10 10/29/2003 2375 152 0 32 0 1 61 837 184 0 143 271 745 

16K-336 10/29/2003 8876 2000 880 284 207 0 2880 209 1220 805 

16K-340 10/29/2003 1,1169 0 4200 180 0 365 256 0 6000 255 4190 816 

16T-348 10/29/2003 6609 40 80 086 2220 12 0 348 155 0 963 
16T-534 10/29/2003 811 8 132 0 760 300 179 0 2080 80 3140 867 

16T-559 10/28/2003 4984 12 0 15 0 1 71 162 0 270 459 148 0 887 
16T-606 10/28/2003 3,500 D 196 0 1,740 0 6 91 2450 1,940 0 233 1,130 0 7 45 

16T-608 10/28/2003 1,015 D 240 36 0 086 3900 60 0 251 0 134 0 882 

Boldface numbers indicate values exceedmg standards 
Abbrev1at10ns MCL = maximum contaminant level, mg/L = m1ll1grams per liter, NMSLD = New Mexico Sc1ent1f1c Laboratory D1v1s,on, 
NTUA = NavaJo Tribal Ut1hty Authority, ??? = data are questionable 

t..,,_ Rev'd February 25, 2004 CRCWellsWaterQual1ty2003 Page2 
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Summar~ of Hea~ Metals and Aesthetic ·Parameters 
Well# Sampling Dale Arsen•c Cadmium ChromIul1" Copper (mg/LJ Lead (mg/L) Nickel Selenium Fluoride Iron (mg/L) 

(m!JLL) . {m!JLL) (mg/L) (mg/L) (mg/L) (mg/L) 
USEPA or NNEPA MCL 0010 0005 005 1 3 002 01 005 16(WQCC) 03 
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA !Ield0 field• 

' Grey 10/28/2003 <0005 <0 0002 <0001 <002 0 001 <004 <0005 092 0 01 
Solar 10/29/2003 <0 005 <0 0002 <0 001 0 062 <0 001 <004 <0005 032 410 
14K 313 10/29/2003 <0 005 <0 0002 <0 001 <002 <0001 <004 <0005 1 34 054 
14K 586 8/5/2003 0 008** <0 001·· <0 001** <01 .... <0 001 .. <01° <0 005 .. · not tested 510'* 
15K 303 10/28/2003 <0 005 <0 0002 <0001 0026 <0001 <004 <0005 1 60 068 
16 410 10/29/2003 <0 005 <0 0002 <0001 <002 <0001 <004 0043 058 010 
16K 336 10/29/2003 0006 <0 0002 <0 001 <0 02 <0001 <004 <0005 1 03 200 
16K 340 10/29/2003 <0 005 <0 0002 <0 001 <002 <0001 <004 <0 005 0 71 040 
16T 348 10/29/2003 <0005 <00002 <0 001 <002 <0001 <004 <0 005 047 002 
16T 534 10/29/2003 <0005 <0 0002 <0 001 <0 02 <0001 <004 <0005 044 049 
16T 559 10/28/2003 <0005 <0 0002 <0001 <002 <0001 <004 <0 005 064 007 
16T 606 10/28/2003 <0005 <0 0002 <0001 <0 02 <0001 <0 04 <0005 1 16 328 
16T 608 10/28/2003 <0 005 <0 0002 <0001 <002 <O 001 <004 0006 1 96 012 

•tIeld tests by New Mexico Environment Department *'lab results reported by NMSLD 
) 

Boldface numbers md1cate values exceeding standards 
Abbreviat1ons MCL = maximum contaminant level mg/L = milligrams per liter NMSLD = New MexJCo ScIenl1f1c Laboratory D1vIsIon 
NTUA = NavaJo Tnbal UtIlrty Authority WOCC = N M Water Quality Control Comm1ss1on groundwater standard ??? = data are questionable 

Rev ct February 25 2004 CRCWellsWaterQuahty2003 Page3 



Summary of Selected Rad1onucfldes* 
Well# Sampling Date Gr Alpha (U Gr Beta Radium 226 Radium 228 Total Uranium 

Nat Rel) (SrM 90 (pCI/L) (pCI/L) Uranium mass (ug/l) 
(pCI/L) Ref) (pC1/L) 

CI/l 
USEPA or NNEPA MCL 15 none combIned50 none · 30 

' Grey 10/28/2003 720 940 010 040 994 14 84 
Solar 10/29/2003 nd 440 008 020 016 024 
14K 313 10/29/2003 nd 440 004 050 004 005 
14K 586 8/5/2003 1080 1490'" 2 60 nottested not tested 300 
15K 303 10/28/2003 400 900 047 1 50 046 069 
16 4 10 10/29/2003 4410 2600 033 070 4648 6937 
16K 336 10/29/2003 590 440 083 0 30 038 057 
16K 340 10/29/2003 nd 490 040 040 1 96 292 
16T 348 10/29/2003 nd 1 60 nd 060 020 029 
16T 534 10/29/2003 nd 270 020 050 010 015 
16T 559 10/28/2003 nd 1 50 005 nd 006 009 
16T 606 10/28/2003 4000 2040 834 080 468 699 
16i 608 10/28/2003 540 nd 004 1 40 386 576 

'All samples except for 14T 586 analyzed at USEPA lab In Las Vegas NV 14T 586 analysis at NM State Laboratory 
Boldface numbers tnd1cate values exceeding standards 
Abbrev1at1ons MCL = maximum contaminant level pCI/L = p1c0Cunes per !~er 

Rev d February 25 2004 CRCWellsWater0uahty2003 Page4 



.. 
CllE:t,I.ICAL GROUND-WATER .ANALYSES OF l'RIBAL WELLS AND SPRINGS OPERATED BY:.' 

THE GROU!{D-WATER DEVELOPMENT AND SP.ALLOW WELL Ai"'ID SPRING DEVELOFMERT DEPARTMENTS { contim;~d) 

Quad. Hiles from Fielq. Date Si02 Ca ¥.ig Na HC03 co3 S04 c1· F NO Hard-Dis- Conduc-pH Geological 

JJ_ NE- Corner # or Col-
3 solved tance Formation 

tr 
ness 

West South Name 1.ect P a r t s p e r v· l 1 i 0 n (ppm) Solids 
1 J.. ppm 

District 16 _(continued) 

106 0.55 X 16.15 1613- 12 5/50 11 169 87 24\ 2!~7 0 596 5 .2 . -3 779 1010 1350 Glorieta 

5.35 X 14 .70 16E- 40A 2/64 356 236 220 0 385 20 592 1125 1500 8.1 Glorieta 

7.60 X 12.10 16K-336 9/53 5.8 80 19 227 776 0 91 26 1.4 .3 278 832 1330 Alluvium 

5.45 X 10.80 16K- 340 6 /c;';_i 12 139 44 264 890 0 314 24 .6 13 528 1250 1810 Alluvium 
I ,; ' 

12.92 X 10.30 16'1'-525 12/53 458 52 10 1080 8.6 Crevasse 
Canyon 

4.65 X 12.80 16-3-7 8/49 153 0 8 268 Westwater 
Canyon 

107 lLo0 X 10.00 l6K-328 8/53 5.1 20 11 262 498 11 210 12 .o 1.9 95 778 J.280 Menefee 

16-18 
8.55 :x: 16.70 16T-339 8/54 14 48 13 157 364 0 138 13 -5 .2 17l~ 613 937 Gallup 

h.75 X 1.20 16T-524 11/53 310 67 8 14 842 8.8 ·Menefee 

0 . 25 X 8.55 16T-526 12/53 548 55 9 50 1260 8.4 Menefee+ 
Crevasse 
Canyon 

108 2.15 X 6.35 16-2-8 3/50 590 O 2430 4320 Landslide 

119 10.50 X 10.00 J.6T- 521 11/63 10 19 1.5 204 416 0 124 15 2.0 .7 54 581 912 7:.9 Entrada 

:.20 12"05 .it ; .55 1.G:a~ 39 l~/i,iB 1.2 .; 141. 244 16 5J~ 19 .4 . 9 5 353 576 Sonsela 

7.35 X 4 . 20 16-5-9 3/53 1140 4650 373 13400 Petrified? 
Forest ~ w 
Up"f)er 

w 

7.75 X 4.50 San . 11/48 2 .03 ,3 219 436 0 77 33 1.2 8.6 18 559 881 Wingate 

Antone 
(Rock 
Point) 

Spr. 
121 o. 50 X . 4.55 16T-529 3/64 7,1 10 2.4 147 236 0 92 44 .8 . .o 35 419 687 8.2 Glorieta 

:23 0.35 X 3,40 l6K-321 5/51 10 58 21 237 587 0 314 30 1.6 .8 231 1010 1560 Gallup 

16-4. 20 



J,;\A,,.l\.l..L.VN llL.& 

TRIBAL WELL NO I/ i6IRl-l5l;J;;,1 i I I I I 
"}itw r 

P>ISID I I I I 1 1 I I t I 

WE:LL NI.KE/OTHER NO I I I I I I I I I I I I I I I I I I I I I I I I I I I 
WELL TTP!; 

(li>-RX ONLY ONE) 

@ W'i1 NATER WELL 

nwA AATESlA.N W£LL 

nws SPRING 

nm, NATURAL SPltING 

Dow OBSERI/ATIOII WELL 

nGs GAS WELL 

nop OIL PRODUCTION 

D Kif JUNEML llEU. 

nxx um::NOWII 

WELL STATUS 
{ MM ONL T ONE I 

fxl ACT ACTIVE 

n INA INACTII/E 

n ABA ABANDONED 

nlJNlt UNJQIOWlf 

MILES IIES'l' I I I .I I I 
Jq; S& SW NW / NE SE SIi NII / NE SE SIi NII 

10 ACRE 40 ACRE 160 ACRE 
m 
SECT. 

WELL USf 
(KAM ONLY ON%) 

Ii DOK DOMESTIC 

nAGR AGRICULTVU 

IXl LIV LII/ESTOCI 

n IIID INDUSTlUAL MINING 

nREc RECREATIOII 

nl!tlll IIUl!I en AL 

nOTa OTHER 

nUNX UNKIIOWll 

KILES SOUTB I I I .I I I 
l~ll.lll liJll.111 

TOWNSHIP RAllGE 

APPRox:i:MATE LOCATION l.;:I R livl10I loll'-I lid,' f+I lcb.Lrl.J'lz:.lnl k:bJ,Ael I I I 11 I I I I I 
LATITUI>!: I I I I I I I LONGITIJl)E I I I I I I I I 
UT>! COORl>INATESI X(EAST) l71/.!716161i?l l{NORTl!) 1314WIIIJ--15ltl ZMl!lJ.I 
oPEMTOR lflr·li lbkl IDl4\,ii,j\ I uses w.1.Tus= cooz l/l:51ol~lolobl6lolc01 
STAffl n Al ARIZOIIA Ix! Ill( NEW MEXICO n UT UTAB n co COLORADO 

COONTI. n AP APACHE 0 Kl': MCKINLEY n SJ SAN JUAN O 11T MONTEZUMA o !IA NAVAJO n VL VALENCIA o KA !CANE n LP a PLATA 

D co COCONIIIO O BL BElUlALLILLO 

0 SD SANDOVAL 

0 SO SOCORRO 

0 RA RIO ARRIBA 

0 SA SAN JUAN 

cltM'TER NAKE• Cltl/lYdt /Zc:>ck 
LOCATION DATA sOORcx, lwldll II lf'I I IL liVlrlt.l.bl lelJ/lKl?:i 

I 
I . i/ 

LOCATION FILE COMPLETED BT< C,-,<;;'.,.,se / ?)/,,f ✓rr1i,,,,:,,,,,,._, 
FIELD cHECUD n, IGlkJilnkle.li 171Jlol&l,d:5lvl/21 
uviu·d 01 ).;l.ril U 

I . I 

GRAUIIG DISTRICT [ID 

CHAPTER COOi ldi..l \)Id 
l:sV'9 Id 

DA':.'E ~/ f fl I ';'5 

DATE CJ3 I 30 / 7$ 
/~se/w-im7li:,,ct..ot:-1~ 



TRIBAL WELL No l/lbl}ll-13h,ol I I I I I 
ELEVATION L~ll~l;LI I FT DEPTH I 

STAJ\TED ~ /_.~ /95f COKPLETED ~ / fJ3.J / 1f:i'</ 

I / i'f I; I DEPTH MEASURED_/ __ /_ 

n !.STIMATED ![I !}:PORTED WELL DIA. ltlol .lelol lll 
t 

1 c>.srnG DIA I lgl .It j;i_i rRoM 1-lol bJsl FT TO I I 11 l,J;I FT !IAl'L ~ 
2 CASING DIA I j J .! J l FROM j l I ! I l FT TO I I I I I I FT !IATL I I I I 
3 CASING DIA l ! l J j l FROM I I I I j J FT TO I I I I I I FT MTL I I I I 
4 CASING DIA I I I .I I I FROM I I I I I I FT TO I I I I I I FT !IATL 1777 
CASING MA.TL coots: bra=bra11 cop=copPQr evd=everdur irn•iron '10n:monel 

pla•plaatic atl=ateel aat=stainlesa steel 

1 CASING PERFORATED FROM I I 11 ltil ti FT TO I I I/ I'll 11 FT OPENING TYPE wl 
2 CASING PERFORATED FROM 1 1 1 1 1 1 " TO 1 1 1 1 1 1 FT OPENING TYPE n 
3 CASING PERFORATED FROM 1 1 1 1 1 1 FT TO 1 1 1 1 1 1 FT OPEJIIJIG TYP! n 
, CASING PERFORATED FROM 1 1 1 1 1 1 FT TO 1 , 1 1 1 1 FT OPENING TYPE n 
s CASING PERFORATED FROM 1 1 1 1 1 1 " TO 1 1 1 1 1 1 " OPE!IIJIG TYPE n 
OPElU:IIG CODES: f•fraotured rock l=louvered/shutter-type ecreen m=mesh screen 

p=perforated/poroua/alotted casing r...,ire-vound acreen 
•=screen/type unknowu t=sand point w=walled/1hored x=epen hole 
z=other 

DATE wn.L TUJU!ED OVER TO TRIBl!!t __ / __ / __ 

FUNDED IIYI I I I I I I I I I CONTRACTOR: If L ly I. lolu In l,d I l,d-5 I I I I 

j!ITE IHPROVEKEN'l'S TYPE OF J.IF'l' ENERGY SOOllCli 

m WM WINDMILL nAL AIRLIFT n £ll ELECTRIC MOTOR 

0 WP NA'l'ERIJIG POINT 0n PISTOlil n DE DIESEL ENGINl: 

0't'A TAlflt n '1'11 TURBIJ!l!! D BA IIAll!) 

@111, NATER LINlt □ MT MULTIPLE :ruRJIINl!! Dos GAS ENGill1: 

On TROllGII Dew CENTRIFUGAL OLP LP GAS !!NGIN! 

Des CISTERN nMC MULTIPLE CENTRIFUGAL ONG NATURAL GAS ElroIJIE 

n Bl' HAND PUMP nau BUCKE'l' !iJNM WINDMILL 

n NO NONE nsu SUBMERSIBLE Oso SOLAR 

l?UMl' BP I I I I I ON SITE STORAGE CAPACITY l;;,171, 11 IO!bl GAL 

sTRucTuRE oATA soURcE, lwll!Lld li::V l,dil/ltli.lvl ld11lilc.Jil:lislpl l2)/19151 

STRUCTURE FILE COMPLETED BY: 
r•Yh.d o, .J.pril n 

I 



HYDROLOGY FILE 

TRIP.AL WELL 

.-. I I OAt. V~ 
USGS AQU 1 FER CODE +R-1-l&W•l1!:i;;il -1-

THICIUIESS I I I I FT NOJUNAL YIELD I I I I I Gl'K YIELD 1!£/\SUREO _/_/_ 

gi BAILER O PUHl' TEST f l;iJil, 131 GPK FOR I I I I .I I HOURS DATE _f_/ Z3!1'15( 
DRAWl.)OWN I I I 16191 rr OBSERVATION WELL DATA AVAILABLZ n YES ~ HO 

l!OR:IZ CONDUCTIVITY I I I I .I I I I FT/DAY 

v;;a-r. CONDUCTIVITY I I I I .I I I I FT/DAY 

SPECIFIC CAPACITY I I .I I GPII/FT 

STORAGE COEF I .I I I I I I I 
cou oF TRANs1uss1v1TY I I I I I I I I rr2/DAY 

INDICATE ]>J)DITIONAL PUHl'IIIG TEST DATA AVAILA!IU: AS llAR!) con, 
n n:s n NO MULTIPLE RATE DR:/\WDO\lli' PUMPING TEST 

D n:s n NO SlNGLl! RATE DRAWDOWN PUMPING TEST 

D n:s n NO MULTIPLE RATE DRAWDOWN/RECOVERY TEST 

D n:s n NO RECOVERY TEST 

l,00 AVAILABLE: I lxl DL DRILLER'S n EL ELECTRIC LOG 

I I 
DATE L/ 11P I 75 

STATlC WA TE R LEVEL F I L Ji 

DEPTB TO SWL 3o.'5 n DATZ -1:,_ I _/;_II f5 'f DEPTH TO SIIL n DATIi -'-'-
DEPTH TO SWL 37,5' n DAff _fz_/ Z.3 //'/SI DEPTH TO SIIL n DATE -'-'-
DEPTB TO SWL n DATZ -'--'-- DEPTB TO S11L n DATE _,_,_ 
DEPTB TO SWL n DATZ -'--'-- DEPTB TO Slit n DATE _,_,_ 
DEP'I'B TO SWL n DATE -'-'-- DEPTH TO Slit n DATE -'-'-
DEPTB TO SWL FT DATE -'--'- DEPTH TO S11L FT DATE -'-'-
DEPTH TO sWL FT DATE _/_/ __ DEPTB TO Slit F'l! DATE _/_/_ 

DEPTII TO SWL n DATE _/ __ , __ l>EPT!f'TO SWL rT DATZ -'-'-
DEPTB TO SWL FT DATE -'--'-- DEPTH TO SWL FT DATE __ ,_/_ 
DEF7ll TO SWL FT DATE -'--'-- DE?7B TO Sl\"L FT DATE _,_,_ 
DEPTH TO SWL FT DATE -'--'-- DEPTH TO SIIL FT DATE -'-'-~.,_.i••d 01 April tl /c!b:&H/Wl!a/d~/l7d~7i:a.wp 



OEOHYDROLOGIC Ul<ITS 

SEQ-NO lclol ti 
DEPTH TO TOP DEPTH TO BOTTOM GEOHYt>RO-UllIT LIT!!, 

I I I I I I I 1c,I I I I I I I I I I I; I I lo 1411.. lvF1,;l I l:sl,111,lcl 
LITBOLOGIC MODIFIER 

!vll ~✓I-IB~,:l 11i/l'-lri l11FQ,vj1i vlPl-lcl lr.,2I1<.l/flkl lslo 1'<-lit 
~ONTIUBUTIJIG UNIT COO£ frl -

•••••••••••=•••=••===••••••••:caaaaa2a••••••====•==•==•••=••=•=••••==•••*=•=•••••==•=••==•• 

SEQ-110 U1J 
DEPTH TO TOP 

I I I I I I I I I 
DEPTH TO BOTTOM 

I I I I I I I I I 
LITBOLOGIC MODIFIER 

GEOHYDRO-UllIT 

I I I I I I I I I 

111111111111111111111111111111, 
CONTRIBUTIIIG UNIT COD1: D 

LITI!. 

I I I I I 

----······-··--·······-········-····-·····-····-········································ 
SEQ-110 LLLJ 

DEPTH TO TOP DEPTH TO BOTTOM GEOHYDRO-UNIT LlTII, 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
LlTBOLOGIC MODIPIER 

1111111111111111111111111111111 
CONTRIBUTIIIG UNIT COD1: n 

--------·--·~······························~----··-···-·••=••··-·••=••····••=•••=••••=••· 
SEQ-IIO I I I I 

PEM'B TO TOP DEPTB TO BOTTOM GEOHYDRO-U111T 

I I I I I I I I I I I I I I I I I I I I I I I I I I I 
LITBOLOGIC MODIFIER 

1111111111111111111111111111111 
CONTRIBUTING UNIT CODE D 
SEQ-110 !Jj__l 

l)EPTI! TO TOP 

111111111 
DEPTH TO BOTTOM 

111111111 
LITBOLOGIC MQl)IFIER . 

GEOBYDIIO-Ulll'I' 

111.flllll 

1111111111111111111111111111111 
CONTRIBUTING UlllT CODE D 

LITII. 

I I I I I 

Ll'l'II. 

I I I I I 



COIOU:NTS FI LP: 

TRIBAL WELL NO [7TlfJc1- l3 Wi i'.JI I I I I I 
PERTINENT _ . t,/477,JL 'j/Wf'-lfY 
COl'!XENTS: 4vo,1L,J-,[.,< Do'lleah::, '~z~i?&*= / v .. /4.'74*' l~S' 

µ.sr;_r ?-/P,~3,;;.. /.,,:5 :-t: /4(sprl:-1,!:,;,,,, £o,.f}9cf:. ,4U,,, IN t,:/t'U- FIJJi:. ..... _ , 
/ {ttf,SflMe-!:) 1;!.e FT ..JOldrS), 

;{.'ll!,)i"t'fCfV;, &rl1oce.r/ec,.;S: '12 h,,,flr.11 jG(i/t-f,,; 11-'--'~£('6-f-::2-_.e -- 2<:t, ::> 

~~ rJ.7~:too-9.J4, <;211.,_re,;i 1:-ts:. +1 e:wv;ne.-ls:: 646"<-, 
✓ • (f&T-3't0 ). 

-J-~k 4;,klle d w,:JJ__ tJei{ IVufo'tbe.rJ IJ11ckc C,a,,,;&;L t«&d':,, e. 
i/ 

-from. 121--i; :z'.",2 '1&'.J cL 1,/,:/v,, t,JfJ, Co1tcr,-_./-,e_ P"-r.L pr /r,:,v:3k 

&oflu&• C(;~cre+R Tro,>gL P,,,A._ C:.«:>cabA ,:,,,,,.,,,,u, .. d,,<,,,/:e ly so.,.f'!.__ 

D t 'eJ 

l3Zl LOCATION COORDINATES l!E.\SURP!D WITll GPS DEVICE [i;'j SATELLITES VISIBLE 

n LOCATION COORDINATES l'ICUD OFF TOPO MAP -SCAU:• --------
0 ELEVATION PRINTED ON TOPO l!Al' -SCALE• / f 2,:-(, OC!b 

0 ELEVATION l!EASUREI> III'rl! GPS WI\\' -4 SATELLITES VISIBLE 

n ELEVATION INTERPOLAT&I> Fl\OH 1124000 TOPO 

TB£ IIIPROV&HENTS A'l' 'l'SIS SIT& ARE I 

n Ill GOOD CONOITIOII 

0 IN FAill CONOITIOII 

n IN POOR CONDITION 

STORAGE TANX IS [yl COVEREl> 

I 

n NEED SOME MAINTENANCE 

D NEED MAJOR MAINTENANCE 

n UNCOVERED 

DATE f' 1Jrf !"l'S 
/~n/"4:Ua/do::/ceo-.ro=."?" 



r;.t..;rnv 
a;,·,<" 

RI BAL W B L L R B C 0 

TRIBAL WELL NO l1Ii,ln-l3l</lol I I I· I I PWS!D I I I I I I I I I I 

WELL NAME/OTHER NO I I I I I I I I I I I I I I I I I I I I I I I I I I I 
t-J E L L T Y P E W E L L S T A T U S W E L L U S E 

(MARK ONLY ONE) (MARK ONLY ONE) (MARK ONLY ONE) 

D?] WW WATER WELL ~ACT ACTIVE I I IJ9M DOMESTIC 

I I WA ARTESIAN WELL I I INA INACTIVE I I AGR AGRICULTURE 

I I ws SPRING I I ABA ABANDONED jlQ! LIV LIVESTCCK 

I I NS NATURAL SPRING I I UNK UNKNOWN I I IND INDUSTRIAL MINING 

! I ow OBSERVATION WELL I I REC RECREATION 

I I GS GAS WELL I I MUN MUNICIPAL 

I I OP OIL PRODUCTION I I 0TH OTHER 

I I MW MINERAL WELL I IUNK UNKNOWN 

Cf I xx UNKNOWN 

APPROXIMATE LOCATION I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

QUAD NO l'i1t I &I ti QUAD YEAR /'7& 3 U'tL/979) 

UTM COORDINATES: X(EAST) I7I1I1I,l&l'fl Y(NoRTHJ I 3l"Jl'fl 1 l:i-I5I r I ZONE I dil 

OPERATOR: [2g TRIBE O&M I I NTUA I I BIA I I HOPI OTHER I I I I I I I I I I I I I UNKNOWN 

FIELD CHECKED BY: levl1cl1 l,vl5k .. lL1/'i.Jlolrt!Nislo WJ 

ELEVATION I hi Id 7I2-l I FT DEPTH I I I I I I 

DEPTH IS r1 J1EASURED 

SITE IMPROVEMENTS 

(Z] WM WINDMILL 

~WP WATERING POINT 

~TA TANK 

!Z] WL WATER LINE 

I I TR TROUGH 

I I cs CISTERN 

I I HP HAND PUMP 

I I NO NONE 

I I gsTIMATED I I B_EPORTED 

TYPE OF LIFT 

I I AL 

Q{j PS 

I ITU 
I IMT 
I I CN 

I I MC 

I I BU 

I I SU 

AIRLIFT 

PISTON 

TURBINE 

MULTIPLE TURBINE 

CENTRIFUGAL 

MULTIPLE CENTRIFUGAL 

BUCKET 

SUBMERSIBLE 

DEPTH MEASURED __ / __ / __ 

ek1nfe,. .--------.~~,--. 
-r,J DIA. I hrl .k, lt..l rn 

ENERGY SOURCE -o,z, Fr 

I I EM ELECTRIC MOTOR 

I I DE DIESEL ENGINE 

I I HA HAND 

I I GS GAS ENGINE 

I I LP LP GAS ENGINE 

I I NG NATURAL GAS ENGINE 

~WM WINDMILL 

r-1 so SOLAR 

PUMP HP I I I I I oN sITE sTCRAGE cAPACITY lt-I1I9Iolol I GAL (OVER) 

I 



NOMINAL YIELD I I I I I GPM ;LD MEASURED __ / __ / __ 

1--1 BAILER I I PUMP TEST @ I I I I I GPM FOR I I I I .I I HOURS DATE __ ; __ / __ 

DRAWDOWN I I I I I I FT OBSERVATION WELL DATA AVAILABLE I I YES 

DEPTH TO SWL ___ FT DATE __ / __ / __ DEPTH TO SWL ___ .FT DATE __ / __ / __ 

PERTINENT 
COMMENTS: _____________________________________ _ 

,Z7, 10/J - Cftlti,;._ ,Zlt,1/ ~✓l/l,f'' 
t/JVOIY',Y:,,« > 
ly:117.i.U@, F/J:JJ"'! TiW IL 1Q tM@ (41'..V" WP, ('s N'Cfi',CTI~, &l:f> R;/4 77Uaq,lls 1 t[ur mi~t,;,i:/~ 1/,h'fGll!D, 

WP - 75 1 A/u,,rn of'- W(,U-

gg LOCATION COORDINATES MEASURED WITH GPS DEVICE [ill SATELLITES VISIBLE 

_I _I LOCATION COORDINATES PICKED OFF TOPO MAP -SCALE• ________ _ 

\zg ELEVATION PRINTED ON TOPO MAP -SCALE- /: 1,4, 0 0 0 

I I ELEVATION MEASURED WITH GPS UNIT -4 SATELLITES VISIBLE 

I I ELEVATION INTERPOLATED FROM 1:24000 TOPO 

THE IMPROVEMENTS AT THIS SITE ARE: 

I I IN GOOD CONDITION 

~ IN FAIR CONDITION 

I I IN POOR CONDITION 

STORAGE TANK IS ~ COVERED 

p 
H 
0 
T 
0 

0 
R 

s 
K 
E 
T 
C 
H 

*POSSIBLE COMMENTS: 0 
HOW WAS YIELD, SWL, STORAGE R 
CAPACITY DETERMINE? 
ACTUAL DIMENSIONS OF STORAGE C 
DEVICE(S)? 0 

M 
M 
E 

/dbA£«/wells/doc/Field-rorm.~~ N 
revised 07 April 93 T 

I 

I I NEED SOME MAINTENANCE 

I I NEED MAJOR MAINTENANCE 

I I UNCOVERED • 



I 

WELL RECORD 
Water Well Development 
Navajo Tribe 
Window Rock, Arizona WELL NO 16K-340 

Quad. No 106 5 45 10.80 Miles wes._ __ • _______ Miles sout,~---------

Sprinstead Trailer School - 2 miles NW of Kit Carson Cave 
Location 

Began well -------------- Finished well --"J'-'u'"'n~e~~6_,_~1~9 __ 5~4~-----
Diameter of well __ 1_0_'_' _________ Depth of well ____ 1c...=4.=1 _______ _ 

Static water level __ 3_0_. __ 5_' _____ Drawdown 68 ' Recovery-------

Quantity of water on test run: bailer: pump· 20 
at 100' 

or 23 • 3 G. P. M. Tested for ______ ..,.,ours 

Kind of casing• 8-5/8" X 14:Slzes and lengt,~-------------------
_Torch Cut Perforations 2 bottom Screen km..,_ _______ Length ,ioints Mes,~---------

Contractor p · H · Dunning Address _______________ _ 

DEPTH 
LOG 

From To Formation Acquifer Remarks 

0 15 Surface soil 
15 41 Soft sandy soil 
'±J. 00 J::>UII CJ.ay 
55 70 Blue clav 
70 85 Blue snavd clav Allubium 
85 140 Sand - streaks )f clay - water 

14Q 141 Blue clay 

Rem:uks: Drawdown 68' from W. L. 37. 5 
s.r. 
Teta Calcium Masnesiwn Sod

0

ium Chlotidcs Sulfates C.rbonatn P.H. co Salts c.. Ms. NL CL so HCO l 
4 l 

Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use 

I 



,,-~" 

Water Well Development 
Navajo Tribe 
VVindow Rock, Arizona 

WELL RECORD 

/!JC, (),; sr) s;, 1/,os-Quad. No.-,,'-"'-.=· -',-'-'--"'"--~-'--Miles wes~---~~·~-- Nliles soutu_ _______ _ 

__Bp:r;tnptead rrrai1¢:tr r:tChoo"J ..., 2 miles NW Kit. c,:n1on rJ.W'«$ 
I.ocation 

Regan ·wel,__ ______________ _ Finished wellL __ __::6__c."__::6c_c•_,,llc:4c_ ____ _ 

Diameter of weJ.1 _____ _;8,,'_' _____ _ Depth of we]l___:!-41~--------

Static water level _________ _ Drawdow11-______ Recovery ______ _ 
at. lOO' 

Quantity of water on test run: bailer: pump: __ Ji'() ___ G,P.M. Tested for ______ hours 

Kind of casing: _13 5/6" :it lll' Sizes and length 

Screen kind Toi:-eh cut ~orii:tiQ!li!lilgth 2 bottQm joints Mesn_ _________ _ 

Contraclor _..cl?::..::•_ll:=,__.,l)µxl.ning"""""'""'·._ _____ _ Addn'ss -----------------

LOG 
DEPTH 

__ 1_-'r_o_m __ .~f __ T_o __ _j_ ___ F_or_·n_rn_b_·o_n _______ Acquifer 

o I 15 , 8'.irf'aee sou I 
Remarks 

Remarks: 

S.P. 

Tcta Colcium i l\'Iagncsium 
Salts Ca. Mg. 

Exre11en1 Good Fair 

SD11ium 
Nn. 

Poor 

Chlorider
CL 

Doubtful 

Sulfotes 
so 

4 

f.:orhorrntes 
IICO 

3 

P.H. 

Not suitable for domestic, livestock use 

✓ 



- - - - - - - - - - - - - - - - -· - -
TAikE 2.6-2 

SELECTED CHEMICAL ANALYSES OF GROUND WATER IN THE VICINITY OF PROPOSED MILL SITE 
(constituents in ports ~~r m~llion .- unless otho~u;se noted) . 

fi1 ,,..-th t. ft) 

Location number and nill:le 

16-15.20. 
20. 
20.234 Pinedale TP 

BI.I\ 
tlu.'Tlber 

i6.l6. 1. 112 lGK-319 
16.16. G. 112 l'11l- 70 
16. 17.25.lll lGK-340 
16,17.:n.,:22 e, l'\\:..~03 i;; lGK-336 

•tQtH.Sfi:30.S•ii~ - -'6~Jcuz 
.,....--,u_.1G.J2.112 · ·Bcv,µ r-. ll>,i./1 ,1'lr.-.Jn 

/ 17.16.35. Xerr Hl:Cce Mine 
17.17. 7 . 233 141\- 79 

(o) 
Aquifl!r 

O!lto 
Sampled 

"' UN 
·,<Q ....... 
.... !/) 

"' 

g ... 
"' ... ,. 
u 
& 

0 .. 
0 

" 0 ,., 
,D 0 .. u 
~x . .. 

Cl 

COnduel:"'-ne::: 
}'-.._;,"J.°Mf 1: 2S° C 

Qal 0-19-,9 12 72 l<'l U 258 0 43 4 0 .6 2.2 288 <8.) 
Qal S-19S0 15 42 l3 9 160 0 40 2 0.2 0. 1 199 331 
Km? o-191\9 12 170 55 161 359 o 590 so o.4 24.0 12-10 l7:o 
Kci G-1955 11 l,G 1,9 2G2 518 39 74 8 1 . 4 1.5 E',58 lCSO 
Kcd S-1955 l.0 57 ;io 0 , 9 130 0 102 · 9 0.4 o.o 271 <JG 
Qnl 6-1954 12 . 139 44 264 890 0 31'1 ·24 0 . 6 13 . 0 1250 1610 
Qal 9-1953 5 . 9 80 19 227 776 0 91 26 l,4 0 , 3 032 1330 
Mg. -- ~ -O'Ss::~--:-1s:m11ti i\-ia~'SOl;;-2-9-~!P)SZ 11' l ~50-1:.;--,;"31·::: , ,.-
Kg,..... . &•1955 .... 11 .~1e·~.,s9 .• -'·'12 · _ •• 271 ... ..._.O:..., .• e3s..;.;..11 •··-o,o,-•. o.o.:....13go.,_-~, ..... 1·1bo' 
J1n>1 ll.-1'>73 . 17 11 8.4 131 . G 220 21 110 3,6 . 0,3 412 6G3 
Keel 6-19-19 J o.9 105 ;~~ o JO 4 0.2 o.5 268 455 

/ 17 .17. 16 141\- 14 Qal S-1955 o 32 1.2 o . J SlO 3370 

l 
•. 

Applicant's Mine Jmw 11-1973 17 2., 0 , 3 121,4 215 31 S.2 0,2 329. 

\ 

\ !'rt I . 
.... _.. 

(o) r.qulfers:. Qal, alluvi11111; ·Kee, crcv.i5sr, canyon FortU.itlon: Xcel, Dalton ~ands.tone 1-!br. Crevasse canyon For111ation1 l(n,f, Menefee For=tion, 
Xpl, Point t.nol:out Sandstonc1 r.g , Gallup Snndstont!r Kril, Mancos Shale, Kcl, D.11:ota Sa.;Jtoncr Jm-w, Hcst'Wator Ciln}'On Saru~stone Mbr. of 
l'.orrison Fon:iation1 .Jes,_ cov Springs S.>nilr.tono · 

If/( 30 3 



BUREAU OF INDIAN.~ AIRS 
SOILS LABORA'~, ... !.' 

GALLUP, NEW MEXICO 
LA.BORATORY DATA SHEET FOR WATER SAMPLES lg\( .... 3 t.\:._O 

LAB NO. 72-NT-610 FIELD NO.____ ANALyzED BY__,dz=· l 
COLLECTOR'-------------- TRANSCRIBED BY w-a.---' 
LOCATION North of Church Roek CHECKED BY ~ • 
DATE RECEIVED BY LABORATORY 5-2-72 REPORTED BY~;::=:;<~"'-.,,._,"""";;JL....._ ____ _ 
DATE ANALYSIS COMPLETED 1-~-n.-- AUTHORIZED ~G. joce 
DATE COLLECTED ______ ,,.----,------------......., SOURCE- OF WATER 161'340 
DEPARTMENT Water DevelopmentAGENCY Ft. Defiance BRANCBWi ... u-:-do ... w"'"'!:':R--oc'"'k ______ _ 

Mea/1 Me:/-1 

Temperature (°F) 

Silica (SiOz) 

Boron ,(B) /J.~Y 
Iron (Fe) /J/J/JI /J /JI 
Calcium (Ca) f F/2 117635 
Magnesium (Mg) 4.htJ ·s-s:97' 
Sodium (Na) 12,t./:s:- .2Yt 2-< 

Potassium (K) tJ 06 di(, -?.S:-

Cations l2£'9/ 

Phosphorus (P) /J,/I 
Bicarbonate (HC03) //,ct,; l/JC<f 

Carbonate (co3) / 7t 52.f>.2. .,,. 
Sulphate (S04) IAJ .. .2/ t/fe, ?CJ 
Chloride (Cl) tJ ld -2r;!f;2.-

Fluoride (F) VJ ti3 tJ S:2-
Nitrate (N03) tJ, ~:? ~stt . 

lzc/.s9 Anions 

Total Solids Mg/1 :/s/2~ 

Dissolved Solids ~1 
/C/» 

ns Per Acre Foot / q-< 

Hardness as Mg/1 ~cium,· Magnesium 67C 
n Carbonate 9'.2 

Ca C03 

Alkalinity as Mg/1 ~nolphthalein P'Y 
Ca C03 

al Alkalinity (Methyl Orange) ""7.V 

¢? Soluble Sodium Percentage (SSP) 

Sodium Absorption Ratio (SAR) t/PJ 
Specific Conductance ·(Micromhos at 2s0 c) :1./1/ IJ 

RB;flVEO 

Residual Sodium Carbonate (RSC) - JUL O 7 1 72 

PR ?.: 3- WATERDE'I~ ~ -••- ... .,_._,Vl 'l'1 

Class for ·Irrigation Water 1?_35_;_ 

Remarks: 

-, 



WELL NO: 16K-340 

WELL NAME/OTHER NO: 

WELL TYPE: WW 

Navajo Nation Water Management Branch 
Well Log and Drilling Report 

PO Box 678 Fort Defiance, Arizona* PH: 928.729.4004 * FAX: 928.729.4126 

PWS/D: 

WELL STATUS: ACT WELL USE: LIV 

LOCATION: 2 M. NW OF KIT CARSON CAVE 

UTM: X(EAST) 717664 Y (NORTH) 3941251 

WATERSHED CODE: 15020006000 STATE: NM 

ZONE: 12 

COUNTY: MK 

OPERA TOR: TRIBE O&M 

CHAPTER CODE: CHUR 

GRAZING DISTRICT: 16 

WELLNO: 16K-340 

ELEVATION: 6682 FT. 

DIAMETER: 10 IN. 

CAS/NG_D/AMETER: 8.62 IN. 

CASING_DIAMETER: 0 IN. 

CASING_DIAMETER: 0 IN. 

CASING_DIAMETER: 0 IN. 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

CASING PERFORATED FROM: 

DATE WELL TURNED OVER TO TRIBE: 

FUNDED BY: 

SITE IMPROVEMENTS: WM-WP-TA-WL 

HORSEPOWER RA TING OF PUMP: 0 

STRUCTURE DATA SOURCE: 

WELLNO: 16K-340 

LOCATION DATA SOURCE: WELL FILE/FLO CHKD 3/95 

STARTED: 5/31/1954 COMPLETED: 6/23/1954 

DEPTH: 

FROM: 

FROM: 

FROM: 

FROM: 

101 FT. 

0 FT. 

0 FT. 

0 FT. 

0 FT. 

141 FT. DEPTH MEASURED: 

DEPTH IS: R Measured, Estimated, Reported 

-0.3 FT. TO: 141 

0 FT. TO: 0 

0 FT. TO: 0 

0 FT. TO: 0 

TO: 141 FT. 

TO: 0 FT. 

TO: 0 FT. 

TO: 0 FT. 

TO: 0 FT. 

CONTRACTOR: 

TYPE OF LIFT: PS 

FT. MATL: 

FT. MATL: 

FT. MATL: 

FT. MATL: 

OPENING TYPE: p 

OPENING TYPE: 

OPENING TYPE: 

OPENING TYPE: 

OPENING TYPE: 

P.H. DUNNING 

ENERGY: WM 

ON SITE STORAGE CAPACITY: 27900 GAL. 

STL 

WELL FLE/FLD CHKD 03/95 

USGS PRINCIPLE AQUIFER CODE: 110ALVM 

THICKNESS: 0 FT. NOMINAL YIELD: 0 GPM DATE YE/LO MEASURED: 

BAILER/PUMP TEST: BT RATE: 

DRAWDOWN: 68 FT. 

HORIZONTAL CONDUCTIVITY: 

VERTICAL CONDUCTIVITY: 

COEFFICIENT OF TRANSM/SSIVITY: 

A VA/LAB/TY OF TEST DA TA: 

HYDROLOGY DATA SOURCE: 

23.3 GPM TEST PERIOD: 0 HR. TEST DATE: 6/23/1954 

OBSERVATION WELL DATA AVAILABLE: N 

0 

0 

0 

FT/DAY 

FT/DAY 

FT2/DAY 

SPECIFIC CAPACITY: 

STORAGE COEFFICIENT: 

DRILLERS/ELECTRIC LOGS: 

WELL FILE/USGS LITH. LOG 

Page I of2 
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WELL NO: 16K-340 

STA TIC WATER LEVEL/SI: 

GEOLOGIC INTERVAUSI: 

TOP 

0 

COMMENT/SI: 

37.5 FT. 

30.5 FT. 

BOTTOM 

0 

6/23/1954 

6/6/1954 

UNIT 

110ALVM 

AVAILABLE - DRILLER'S LOG/WATER QUALITY DATAIUSGS LITHOLOGIC 

LOG/INSPECTION REPORT· ALL IN WELL FILE. REPORTED PERFORA

TIONS: "2 BOTTOM JOINTS" (ASSUMED 20 FT JOINTS). 27900 GAL-

LON COVERED TANK ON CONCRETE BASE. TANK LABELED WITH WELL 

NUMBER (16T-340) UNDERGROUND WATERLINE FROM TANK TO HAND 

VALVE WP. CONCRETE PAD FOR TROUGHS BUT TROUGHS REMOVED. 

WP-75' NORTH OF WELL. ANOTHER CONCRETE TROUGH PAD LOCATED 

IMMEDIATELY SOUTH OF WELL. GEOHYDROLOGIC UNITS FROM DRIL

LER'S LOG. LOCATION COORDINATES MEASURED WITH GPS DEVICE 

8 SATELLITES VISIBLE. ELEVATION PRINTED ON TOPO MAP -SCALE= 

1:24000. THE IMPROVEMENTS AT THIS SITE ARE IN FAIR CONDI-

TION. STORAGE TANK IS COVERED. 

G. KINSEL/M.S. JOHNSON 04/18/1995 
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ATTACHMENT D: 

Summer 2022 Data 

 

Wells: 

16K-336 

16K-340 

14K-586 

15T-303 

Mill Well I 



Figure No:
Contract No.:

EP-S9-17-03
Date:

09/10/2020

Task Order No.:

Location:

0003

QUIVIRA

Prepared for: U.S. EPA Region 9

Prepared By:

NECR EXISTING WELL LOCATIONS

!>

!>

!>

!>

!>

!>

$ 15T-303

$
16K-336

$

16K-340

$
14T-586

$

UNC Mill Well

$
NECR Mine Well

X
0 10,0005,000

Feet

Legend
!> Existing Wells

Kerr-McGee Pond Fenceline

Kerr McGee Ponds 
Investigation Boundary

Former Pond Area
Former Stockpile Area

NECR Mine Boundary

Potential Soil Borrow Areas

Lease Boundary

100-foot Step Out 
Boundary

UNC Mill Boundary

³

Notes: 
NECR
XRF

North East Church Rock
Xray fluorescence

Well ID Latitude Longitude
14T-586 35.661717 -108.515296
16K-340 35.592875 -108.598006
16K-336 35.57262 -108.636751
15T-303 35.671296 -108.478138
NECR Mine Well 35.658635 -108.508977
UNC Mill Well 35.652018 -108.508323
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D 1--, , __ .. 
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-001
ClientSample ID: 16K-336-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/21/2022 2:26:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Anions/Cations

06/30/2022 2246Alkalinity, Total (As CaCO3) 644 mg/L SM 2320B KAT5

06/24/2022 1751Chloride 19 mg/L EPA 300.0 AB1

07/18/2022 1236Nitrogen, Nitrate+Nitrite (as N) 1.0 mg/L EPA 353.2 AMB0.1

06/24/2022 1751Sulfate 122 mg/L EPA 300.0 AB1

06/29/2022 1506Calcium 79 mg/L EPA 200.7 DG1

06/29/2022 1506Magnesium 20 mg/L EPA 200.7 DG1

06/29/2022 1506Potassium 3 mg/L EPA 200.7 DG1

07/08/2022 1305Nitrogen, Ammonia (As N) 3.6 mg/L EPA 350.1 AMB0.1

06/24/2022 1751Phosphorus, Orthophosphate as P 0.247 Hmg/L EPA 300.0 AB0.1

General Parameters

08/08/2022 1528Hardness, Calcium/Magnesium (As CaCO3) 280 mg/L SM 2340B WN1

06/28/2022 1127Nitrogen, Total Kjeldahl (TKN) 4 mg/L EPA 351.2 AMB1

06/24/2022 1125Total Dissolved Solids (180) 970 mg/L SM 2540 JMS10

07/06/2022 1802Total Organic Carbon 6 mg/L SM 5310B AB1

06/27/2022 1327Total Suspended Solids 4 Jmg/L SM 2540 KAT5

Metals - Dissolved

06/29/2022 1506Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1632Antimony 0.000135 Jmg/L 6020A MS0.005

06/27/2022 1632Arsenic 0.00407 Jmg/L 6020A MS0.005

06/27/2022 1632Barium 0.4 mg/L 6020A MS0.1

06/29/2022 1506Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1632Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1506Chromium ND Umg/L 6010C DG0.01

06/29/2022 1506Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1632Copper 0.00227 Jmg/L 6020A MS0.01

06/29/2022 1506Iron ND Umg/L 6010C DG0.05

06/27/2022 1632Lead ND Umg/L 6020A MS0.001

06/29/2022 1506Manganese 0.10 mg/L 6010C DG0.01

06/27/2022 1632Molybdenum ND Umg/L 6020A MS0.02

06/29/2022 1506Nickel ND Umg/L 6010C DG0.01

06/27/2022 1632Selenium ND Umg/L 6020A MS0.005

06/27/2022 1632Silver ND Umg/L 6020A MS0.003

06/27/2022 1632Thallium ND Umg/L 6020A MS0.001

06/29/2022 1506Thorium ND Umg/L 6010C DG0.1

06/27/2022 1632Uranium 0.000422 Jmg/L 6020A MS0.001

06/27/2022 1632Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1506Zinc 0.0169 Jmg/L 6010C DG0.05

Page 1 of 11These results apply only to the samples tested.



ANALYTICAL SUMMARY REPORT

The analyses presented in this report were performed by Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, 
unless otherwise noted. Any exceptions or problems with the analyses are noted in the report package.  Any issues encountered 
during sample receipt are documented in the Work Order Receipt Checklist.

The results as reported relate only to the item(s) submitted for testing. This report shall be used or copied only in its entirety. Energy 
Laboratories, Inc. is not responsible for the consequences arising from the use of a partial report.

If you have any questions regarding these test results, please contact your Project Manager .

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C22070748-001 Domestic Water Well 07/19/22 9:54 07/20/22 Aqueous Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Total
Alkalinity to pH 4.5
Anion - Cation Balance
Mercury, Total
Anions by Ion Chromatography
Nitrogen, Ammonia
Nitrogen, Nitrate + Nitrite
pH
Metals Preparation by EPA 200.2
Digestion, Mercury by CVAA
Gross Alpha, Gross Beta, Total
Gross Alpha minus Radon and 
Uranium, Total
Lead 210, Total
Radium 226 + Radium 228, Total
Radium 226, Total
Radium 228, Total
Thorium, Isotopic, Total
Solids, Total Dissolved
Solids, Total Dissolved - Calculated
TRACKER SHEET
624-Purgeable Organics
624-Purgeable Organics

United Nuclear Corporation

Project Name: UNC-MILL

Work Order: C22070748

PO Box 1088
Gallup, NM  87305-1088

August 17, 2022

C6117Quote ID:

Energy Laboratories, Inc. Casper WY received the following 1 sample for United Nuclear Corporation on 7/20/2022 for analysis.
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Project: UNC-MILL
CLIENT: United Nuclear Corporation

Work Order: C22070748 CASE NARRATIVE
08/17/22Report Date:

Tests associated with analyst identified as ELI-B were subcontracted to Energy Laboratories, 1120 S. 27th St., Billings, MT, 
EPA Number MT00005.
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Project: UNC-MILL

CLIENT: United Nuclear Corporation

Work Order: C22070748

Work Order Sample Summary

Lab ID Client Sample ID Collection Date Date Received

08/17/22Report Date:

C22070748-001 Domestic Water Well 7/19/2022 9:54:00 AM 7/20/2022
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LABORATORY ANALYTICAL REPORT

Client: United Nuclear Corporation
Project: UNC-MILL
Lab ID: C22070748-001
Client Sample ID: Domestic Water Well

Collection Date: 07/19/22 09:54

Matrix: Aqueous

Report Date: 08/17/22

DateReceived: 07/20/22

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

MAJOR IONS
07/23/22 01:27 / dmb6mg/L258Bicarbonate as HCO3 A2320 B
07/23/22 05:17 / dmb1mg/L47Chloride E300.0

D 07/23/22 05:17 / dmb2mg/L469Sulfate E300.0
07/25/22 19:08 / eli-b1mg/L8Calcium E200.7
07/25/22 19:08 / eli-b1mg/L5Magnesium E200.7
07/25/22 19:08 / eli-b1mg/L2Potassium E200.7
07/25/22 19:08 / eli-b1mg/L333Sodium E200.7

PHYSICAL PROPERTIES
H 07/21/22 12:24 / mnm0.1s.u.8.3pH A4500-H B

07/21/22 12:24 / mnm°C17.6pH Measurement Temp A4500-H B
07/21/22 12:25 / mnm20mg/L1020Solids, Total Dissolved TDS @ 180 C A2540 C

NUTRIENTS
07/21/22 16:01 / erc0.05mg/L0.17Nitrogen, Nitrate+Nitrite as N E353.2
07/21/22 12:24 / dmb0.05mg/L0.16Nitrogen, Ammonia as N E350.1

METALS, TOTAL
07/29/22 01:24 / eli-b0.03mg/LNDAluminum E200.8
07/29/22 01:24 / eli-b0.001mg/L0.002Arsenic E200.8
07/30/22 07:01 / eli-b0.001mg/LNDBeryllium E200.8
07/29/22 01:24 / eli-b0.001mg/LNDCadmium E200.8
07/29/22 01:24 / eli-b0.005mg/LNDCobalt E200.8
07/29/22 01:24 / eli-b0.001mg/LNDLead E200.8
07/29/22 01:24 / eli-b0.001mg/L0.044Manganese E200.8
08/02/22 17:48 / eli-b0.0001mg/LNDMercury E245.1
07/29/22 01:24 / eli-b0.001mg/L0.006Molybdenum E200.8
07/29/22 01:24 / eli-b0.005mg/LNDNickel E200.8
07/29/22 01:24 / eli-b0.001mg/L0.070Selenium E200.8
07/29/22 01:24 / eli-b0.0003mg/L0.300Uranium E200.8
07/29/22 01:24 / eli-b0.01mg/LNDVanadium E200.8

DATA QUALITY
08/06/22 10:22 / tlf1.00mg/L994Solids, Total Dissolved - Calculated A1030 E
08/06/22 10:22 / tlf%-0.36A/C Balance A1030 E
08/06/22 10:22 / tlfmeq/L15.4Anions A1030 E
08/06/22 10:22 / tlfmeq/L15.3Cations A1030 E
08/06/22 10:22 / tlfunitless1.03TDS Ratio A1030 E

RADIONUCLIDES, TOTAL
U 08/01/22 15:01 / trspCi/L0.5Gross Alpha minus Rn & U E900.1

08/01/22 15:01 / trspCi/L0.7Gross Alpha minus Rn & U Precision (±) E900.1
08/01/22 15:01 / trspCi/L1.1Gross Alpha minus Rn & U MDC E900.1
08/09/22 09:37 / hatpCi/L61.6Gross Beta E900.0

Report
Definitions:   

RL - Analyte Reporting Limit MCL - Maximum Contaminant Level
QCL - Quality Control Limit ND - Not detected at the Reporting Limit (RL)
D - Reporting Limit (RL) increased due to sample matrix H - Analysis performed past the method holding time
U - Not detected at  Minimum Detectable Concentration 
(MDC)
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LABORATORY ANALYTICAL REPORT

Client: United Nuclear Corporation
Project: UNC-MILL
Lab ID: C22070748-001
Client Sample ID: Domestic Water Well

Collection Date: 07/19/22 09:54

Matrix: Aqueous

Report Date: 08/17/22

DateReceived: 07/20/22

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method
MCL/
QCLQualifiers

RADIONUCLIDES, TOTAL
08/09/22 09:37 / hatpCi/L6.8Gross Beta precision (±) E900.0
08/09/22 09:37 / hatpCi/L4.8Gross Beta MDC E900.0
08/04/22 15:53 / hatpCi/L3.7Lead 210 E909.0
08/04/22 15:53 / hatpCi/L1.3Lead 210 precision (±) E909.0
08/04/22 15:53 / hatpCi/L1.3Lead 210 MDC E909.0
08/09/22 15:08 / trspCi/L0.4Radium 226 E903.0
08/09/22 15:08 / trspCi/L0.2Radium 226 precision (±) E903.0
08/09/22 15:08 / trspCi/L0.2Radium 226 MDC E903.0

U 08/03/22 16:31 / trspCi/L-0.2Radium 228 RA-05
08/03/22 16:31 / trspCi/L0.8Radium 228 precision (±) RA-05
08/03/22 16:31 / trspCi/L1.3Radium 228 MDC RA-05

U 08/10/22 12:00 / dmfpCi/L0.2Radium 226 + Radium 228 A7500-RA
08/10/22 12:00 / dmfpCi/L0.8Radium 226 + Radium 228 precision (±) A7500-RA
08/10/22 12:00 / dmfpCi/L1.3Radium 226 + Radium 228 MDC A7500-RA
08/02/22 14:41 / secpCi/L0.1Thorium 230 A7500-U C
08/02/22 14:41 / secpCi/L0.05Thorium 230 precision (±) A7500-U C
08/02/22 14:41 / secpCi/L0.06Thorium 230 MDC A7500-U C

VOLATILE ORGANIC COMPOUNDS
07/28/22 07:49 / eli-b0.50ug/LNDBromodichloromethane E624.1
07/28/22 07:49 / eli-b0.50ug/LNDBromoform E624.1
07/28/22 07:49 / eli-b0.50ug/LNDChlorodibromomethane E624.1
07/28/22 07:49 / eli-b0.50ug/LNDChloroform E624.1
08/10/22 13:28 / jlw0.50ug/LNDTrihalomethanes, Total E624.1
07/28/22 07:49 / eli-b71-139%REC103    Surr: 1,2-Dichloroethane-d4 E624.1
07/28/22 07:49 / eli-b80-127%REC92.0    Surr: p-Bromofluorobenzene E624.1
07/28/22 07:49 / eli-b80-123%REC105    Surr: Toluene-d8 E624.1

Report
Definitions:   

RL - Analyte Reporting Limit MCL - Maximum Contaminant Level
QCL - Quality Control Limit ND - Not detected at the Reporting Limit (RL)
U - Not detected at  Minimum Detectable Concentration 
(MDC)

Page 5 of 25

EI\ERGY 
LABORATORIES 

Trust our People. Trust our Data. 
www.energylab.com 

Billings, MT 800. 735.4489 • Casper, WY 888.235.0515 
Gillette, WY 866.686.7175 • Helena , MT 877.472.0711 



Well ID: Domestic Water Well Domestic Water Well Domestic Water Well

Collection Date: 7/19/2022 9/20/2010 6/18/2002

Receive Date: 7/20/2022 9/22/2010 6/24/2002

Report Date: 8/17/2022 10/11/2010 7/16/2002

AnalyteAnalyteAnalyteAnalyte UnitsUnitsUnitsUnits C22070748-001C22070748-001C22070748-001C22070748-001 C10090864-001C10090864-001C10090864-001C10090864-001 C02060775-001C02060775-001C02060775-001C02060775-001

Bicarbonate as HCO3 mg/L 258 246 225

Calcium mg/L 8 13 16.0

Chloride mg/L 47 151

Magnesium mg/L 5 3 4.2

Potassium mg/L 2 3 3.5

Sodium mg/L 333 806 644

Sulfate mg/L 469 1270

pH s.u. 8.3 8.80 8.34

pH Measurement Temp °C 17.6 0

Solids, Total Dissolved TDS @ 180 C mg/L 1020 2240 2090

Solids, Total Dissolved - Calculated mg/L 994

Nitrogen, Ammonia as N mg/L 0.16 0.49 0.50

Nitrogen, Nitrate+Nitrite as N mg/L 0.17 ND(0.1) ND(0.10)

Aluminum mg/L ND(0.03) ND(0.1) ND(0.1)

Arsenic mg/L 0.002

Beryllium mg/L ND(0.001) ND(0.01) ND(0.01)

Cadmium mg/L ND(0.001) ND(0.005) ND(0.005)

Cobalt mg/L ND(0.005) ND(0.01) ND(0.01)

Lead mg/L ND(0.001) ND(0.05) ND(0.05)

Manganese mg/L 0.044 0.07 0.05

Molybdenum mg/L 0.006 ND(0.1) ND(0.1)

Nickel mg/L ND(0.005) ND(0.05) ND(0.05)

Selenium mg/L 0.070

Uranium mg/L 0.300 0.0030 0.0700

Vanadium mg/L ND(0.01) ND(0.1) ND(0.1)

A/C Balance % -0.36 0

Anions meq/L 15.4 35.0 0

Cations meq/L 15.3 36.1 0

TDS Ratio unitless 1.03

Gross Alpha minus Rn & U pCi/L 0.5 1.7 0(1.0)

Gross Alpha minus Rn & U MDC 1.1 0.5 0

Gross Alpha minus Rn & U Precision (±) 0.7 0.5 0

Lead 210 pCi/L 3.7 2.7 0(1.0)

Lead 210 MDC 1.3 1.9 0

Lead 210 precision (±) 1.3 1.2 0

Radium 226 pCi/L 0.4 0.92 0.7

Radium 226 MDC 0.2 0.21 0

Radium 226 precision (±) ± 0.2 0.25 0.2

Radium 228 pCi/L -0.2 1.7 2.7

Radium 228 MDC 1.3 0.84 0

Radium 228 precision (±) ± 0.8 0.58 1.3

Thorium 230 pCi/L 0.1 0.06 0(0.2)

Thorium 230 precision (±) 0.05 0.07 0

Thorium 230 MDC pCi/L 0.06 0.1

Bromodichloromethane ug/L ND(0.50) ND(1.0)

Bromoform ug/L ND(0.50) ND(1.0)

Chlorodibromomethane ug/L ND(0.50) ND(1.0)

Chloroform ug/L ND(0.50) ND(1.0) ND(1.0)

Trihalomethanes, Total ug/L ND(0.50)

United Nuclear CorpUnited Nuclear CorpUnited Nuclear CorpUnited Nuclear Corp

Guideline 8: SweetwaterGuideline 8: SweetwaterGuideline 8: SweetwaterGuideline 8: Sweetwater

NOTE: The data presented on this form is intended for summary only.  Laboratory approved data is contained within the database reports.
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

07/29/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Analytical Run: MANTECH_220722A

Lab ID: ICV 07/22/22 14:57Initial Calibration Verification Standard
pH 100 98 1020.0108.03 s.u.

Method: A2320 B Batch: R285108

Lab ID: MBLK 07/23/22 01:11Method Blank Run: MANTECH_220722A
Alkalinity, Total as CaCO3 2ND mg/L

Lab ID: C22070748-001ADUP 07/23/22 01:35Sample Duplicate Run: MANTECH_220722A
Alkalinity, Total as CaCO3 105.0 0.1218 mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

07/29/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS220721A

Lab ID: MB-25_220721A 07/21/22 12:23Method Blank Run: BAL-111_220721A
Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Lab ID: LCS-26_220721A 07/21/22 12:23Laboratory Control Sample Run: BAL-111_220721A
Solids, Total Dissolved TDS @ 180 C 102 90 110201020 mg/L

Lab ID: C22070746-013A DUP 07/21/22 12:24Sample Duplicate Run: BAL-111_220721A
Solids, Total Dissolved TDS @ 180 C 538 0.15050 mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

07/29/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_220721A

Lab ID: 8.0 07/21/22 09:33Initial Calibration Verification Standard2
pH 100 98 1020.18.0 s.u.
pH Measurement Temp 0 021.3 °C

Lab ID: CCV - pH 7 07/21/22 11:59Continuing Calibration Verification Standard2
pH 100 98 1020.17.0 s.u.
pH Measurement Temp 0 020.4 °C

Method: A4500-H B Batch: R285015

Lab ID: C22070746-015ADUP 07/21/22 12:12Sample Duplicate Run: PHSC_101-C_220721A2
pH 1.50.1 0.07.1 s.u.
pH Measurement Temp 17.7 °C

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

07/29/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC3-C_220722A

Lab ID: ICV 07/22/22 12:02Initial Calibration Verification Standard2
Chloride 96 90 1101.09.64 mg/L
Sulfate 98 90 1101.039.2 mg/L

Lab ID: CCV 07/23/22 02:25Continuing Calibration Verification Standard2
Chloride 100 90 1101.019.9 mg/L
Sulfate 101 90 1101.081.1 mg/L

Method: E300.0 Batch: R285124

Lab ID: ICB 07/22/22 12:22Method Blank Run: IC3-C_220722A2
Chloride 0.01ND mg/L
Sulfate 0.2ND mg/L

Lab ID: LFB 07/22/22 12:41Laboratory Fortified Blank Run: IC3-C_220722A2
Chloride 97 90 1101.09.36 mg/L
Sulfate 100 90 1101.038.4 mg/L

Lab ID: C22070746-012AMS 07/23/22 03:03Sample Matrix Spike Run: IC3-C_220722A2
Chloride 95 80 1202.1283 mg/L
Sulfate 88 80 1208.33860 mg/L

Lab ID: C22070746-012AMSD 07/23/22 03:22Sample Matrix Spike Duplicate Run: IC3-C_220722A2
Chloride 94 80 120 202.1 0.8281 mg/L
Sulfate 79 80 120 208.3 1.93790 mg/L S

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
S - Spike recovery outside of advisory limits
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

07/29/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E350.1 Analytical Run: FIA201-C_220721A

Lab ID: ICV 07/21/22 11:34Initial Calibration Verification Standard
Nitrogen, Ammonia as N 100 90 1100.0501.00 mg/L

Lab ID: CCV 07/21/22 12:09Continuing Calibration Verification Standard
Nitrogen, Ammonia as N 95 90 1100.0500.947 mg/L

Method: E350.1 Batch: R285062

Lab ID: MBLK 07/21/22 11:33Method Blank Run: FIA201-C_220721A
Nitrogen, Ammonia as N 0.03ND mg/L

Lab ID: LFB 07/21/22 11:35Laboratory Fortified Blank Run: FIA201-C_220721A
Nitrogen, Ammonia as N 97 90 1100.0500.965 mg/L

Lab ID: C22070746-009DMS 07/21/22 12:13Sample Matrix Spike Run: FIA201-C_220721A
Nitrogen, Ammonia as N 51 90 1100.0500.507 mg/L S

Lab ID: C22070746-009DMSD 07/21/22 12:14Sample Matrix Spike Duplicate Run: FIA201-C_220721A
Nitrogen, Ammonia as N 54 90 110 100.050 7.10.544 mg/L S

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
S - Spike recovery outside of advisory limits
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

07/29/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E353.2 Analytical Run: FIA201-C_220721B

Lab ID: ICV 07/21/22 14:57Initial Calibration Verification Standard
Nitrogen, Nitrate+Nitrite as N 102 90 1100.0501.02 mg/L

Lab ID: CCV 07/21/22 15:48Continuing Calibration Verification Standard
Nitrogen, Nitrate+Nitrite as N 94 90 1100.0500.938 mg/L

Method: E353.2 Batch: R285051

Lab ID: MBLK 07/21/22 14:58Method Blank Run: FIA201-C_220721B
Nitrogen, Nitrate+Nitrite as N 0.01ND mg/L

Lab ID: LFB 07/21/22 14:59Laboratory Fortified Blank Run: FIA201-C_220721B
Nitrogen, Nitrate+Nitrite as N 102 90 1100.0501.01 mg/L

Lab ID: C22070746-011DMS 07/21/22 15:52Sample Matrix Spike Run: FIA201-C_220721B
Nitrogen, Nitrate+Nitrite as N 93 90 1100.0501.12 mg/L

Lab ID: C22070746-011DMSD 07/21/22 15:53Sample Matrix Spike Duplicate Run: FIA201-C_220721B
Nitrogen, Nitrate+Nitrite as N 95 90 110 100.050 1.81.14 mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/04/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Billings, MT Branch

Method: E200.7 Analytical Run: ICP203-B_220725A

Lab ID: ICV 07/25/22 15:00Continuing Calibration Verification Standard4
Calcium 102 95 1051.025.5 mg/L
Magnesium 103 95 1051.025.7 mg/L
Potassium 102 95 1051.025.5 mg/L
Sodium 101 95 1051.025.2 mg/L

Lab ID: CCV 07/25/22 18:33Continuing Calibration Verification Standard4
Calcium 102 90 1101.025.4 mg/L
Magnesium 103 90 1101.025.9 mg/L
Potassium 102 90 1101.025.6 mg/L
Sodium 101 90 1101.025.2 mg/L

Method: E200.7 Batch: R385207

Lab ID: MB-7500DIS220725A 07/25/22 15:09Method Blank Run: ICP203-B_220725A4
Calcium 0.1ND mg/L
Magnesium 0.02ND mg/L
Potassium 0.1ND mg/L
Sodium 0.2ND mg/L

Lab ID: LFB-7500DIS220725A 07/25/22 15:18Laboratory Fortified Blank Run: ICP203-B_220725A4
Calcium 102 85 1151.050.8 mg/L
Magnesium 102 85 1151.050.8 mg/L
Potassium 101 85 1151.050.7 mg/L
Sodium 101 85 1151.050.7 mg/L

Lab ID: B22071852-005BMS2 07/25/22 18:29Sample Matrix Spike Run: ICP203-B_220725A4
Calcium 102 70 1301.5268 mg/L
Magnesium 104 70 1302.6278 mg/L
Potassium 105 70 1302.6288 mg/L
Sodium 103 70 1302.6801 mg/L

Lab ID: B22071852-005BMSD 07/25/22 18:42Sample Matrix Spike Duplicate Run: ICP203-B_220725A4
Calcium 102 70 130 201.5 0.2268 mg/L
Magnesium 103 70 130 202.6 0.5276 mg/L
Potassium 103 70 130 202.6 1.2284 mg/L
Sodium 100 70 130 202.6 0.9794 mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/04/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Billings, MT Branch

Method: E200.8 Analytical Run: ICPMS206-B_220728A

Lab ID: QCS 07/28/22 19:47Initial Calibration Verification Standard11
Aluminum 104 90 1100.100.261 mg/L
Arsenic 104 90 1100.00500.0522 mg/L
Cadmium 102 90 1100.00100.0256 mg/L
Cobalt 102 90 1100.0100.0508 mg/L
Lead 104 90 1100.0100.0520 mg/L
Manganese 100 90 1100.0100.251 mg/L
Molybdenum 101 90 1100.00500.0504 mg/L
Nickel 105 90 1100.0100.0524 mg/L
Selenium 99 90 1100.00500.0497 mg/L
Uranium 104 90 1100.000300.0519 mg/L
Vanadium 100 90 1100.100.0498 mg/L

Lab ID: CCV 07/29/22 01:02Continuing Calibration Verification Standard11
Aluminum 105 90 1100.100.0527 mg/L
Arsenic 99 90 1100.00500.0496 mg/L
Cadmium 106 90 1100.00100.0529 mg/L
Cobalt 103 90 1100.0100.0513 mg/L
Lead 104 90 1100.0100.0519 mg/L
Manganese 102 90 1100.0100.0509 mg/L
Molybdenum 100 90 1100.00500.0498 mg/L
Nickel 102 90 1100.0100.0510 mg/L
Selenium 103 90 1100.00500.0516 mg/L
Uranium 105 90 1100.000300.0526 mg/L
Vanadium 101 90 1100.100.0504 mg/L

Method: E200.8 Batch: 168747

Lab ID: MB-168747 07/29/22 00:34Method Blank Run: ICPMS206-B_220728A12
Aluminum 0.001ND mg/L
Arsenic 0.0001ND mg/L
Beryllium 0.0001ND mg/L
Cadmium 0.00003ND mg/L
Cobalt 0.00004ND mg/L
Lead 0.00008ND mg/L
Manganese 0.0001ND mg/L
Molybdenum 0.000060.0001 mg/L
Nickel 0.0008ND mg/L
Selenium 0.0002ND mg/L
Uranium 0.00005ND mg/L
Vanadium 0.0006ND mg/L

Lab ID: LCS4-168747 07/29/22 00:39Laboratory Control Sample Run: ICPMS206-B_220728A12
Aluminum 109 85 1150.0300.546 mg/L
Arsenic 105 85 1150.00100.105 mg/L
Beryllium 99 85 1150.00100.0494 mg/L
Cadmium 108 85 1150.00100.0542 mg/L
Cobalt 106 85 1150.00500.106 mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/04/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Billings, MT Branch

Method: E200.8 Batch: 168747

Lab ID: LCS4-168747 07/29/22 00:39Laboratory Control Sample Run: ICPMS206-B_220728A12
Lead 108 85 1150.00100.108 mg/L
Manganese 103 85 1150.00100.513 mg/L
Molybdenum 102 85 1150.00100.102 mg/L
Nickel 106 85 1150.0200.106 mg/L
Selenium 106 85 1150.00100.106 mg/L
Uranium 107 85 1150.000300.107 mg/L
Vanadium 101 85 1150.0100.101 mg/L

Lab ID: B22071866-001CMS4 07/29/22 00:56Sample Matrix Spike Run: ICPMS206-B_220728A12
Aluminum 91 70 1300.0301.98 mg/L
Arsenic 105 70 1300.00100.105 mg/L
Beryllium 95 70 1300.00100.0478 mg/L
Cadmium 110 70 1300.00100.0549 mg/L
Cobalt 105 70 1300.00500.105 mg/L
Lead 106 70 1300.00100.106 mg/L
Manganese 102 70 1300.00100.516 mg/L
Molybdenum 101 70 1300.00100.102 mg/L
Nickel 104 70 1300.0200.104 mg/L
Selenium 105 70 1300.00100.105 mg/L
Uranium 106 70 1300.000300.106 mg/L
Vanadium 101 70 1300.0100.102 mg/L

Lab ID: B22071866-001CMSD 07/29/22 01:13Sample Matrix Spike Duplicate Run: ICPMS206-B_220728A12
Aluminum 104 70 130 200.030 3.22.04 mg/L
Arsenic 107 70 130 200.0010 1.50.107 mg/L
Beryllium 97 70 130 200.0010 1.50.0485 mg/L
Cadmium 107 70 130 200.0010 2.50.0536 mg/L
Cobalt 108 70 130 200.0050 3.40.108 mg/L
Lead 108 70 130 200.0010 2.10.108 mg/L
Manganese 104 70 130 200.0010 1.80.526 mg/L
Molybdenum 101 70 130 200.0010 0.30.102 mg/L
Nickel 106 70 130 200.020 1.70.106 mg/L
Selenium 107 70 130 200.0010 1.70.107 mg/L
Uranium 110 70 130 200.00030 3.30.110 mg/L
Vanadium 103 70 130 200.010 1.90.103 mg/L

Method: E200.8 Analytical Run: ICPMS206-B_220729A

Lab ID: QCS 07/30/22 06:16Initial Calibration Verification Standard
Beryllium 96 90 1100.00100.0241 mg/L

Lab ID: CCV 07/30/22 06:38Continuing Calibration Verification Standard
Beryllium 92 90 1100.00100.0462 mg/L

Method: E200.8 Batch: 168747

Lab ID: MB-168747 07/30/22 06:49Method Blank Run: ICPMS206-B_220729A
Beryllium 0.0001ND mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/04/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Billings, MT Branch

Method: E245.1 Analytical Run: HGCV202-B_220802A

Lab ID: ICV-168816 08/02/22 15:16Initial Calibration Verification Standard
Mercury 98 90 1100.000100.00196 mg/L

Lab ID: ICV-168816 08/03/22 09:23Initial Calibration Verification Standard
Mercury 94 90 1100.000100.00188 mg/L

Method: E245.1 Batch: 168817

Lab ID: MB-168817 08/02/22 15:31Method Blank Run: HGCV202-B_220802A
Mercury 0.00005ND mg/L

Lab ID: LCS-168817 08/02/22 15:33Laboratory Control Sample Run: HGCV202-B_220802A
Mercury 107 85 1150.000100.00215 mg/L

Lab ID: B22071851-002CMS 08/02/22 17:41Sample Matrix Spike Run: HGCV202-B_220802A
Mercury 81 70 1300.000100.00161 mg/L

Lab ID: B22071851-002CMSD 08/02/22 17:43Sample Matrix Spike Duplicate Run: HGCV202-B_220802A
Mercury 84 70 130 300.00010 4.10.00168 mg/L

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/12/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A7500-U C Batch: RA-TH-ISO-3459

Lab ID: MB-RA-TH-ISO-3459 08/02/22 14:41Method Blank Run: EGG-ORTEC_ALL_220725C3
Thorium 230 0.1 pCi/L
Thorium 230 precision (±) 0.04 pCi/L
Thorium 230 MDC 0.05 pCi/L

Lab ID: LCS-RA-TH-ISO-3459 08/02/22 14:41Laboratory Control Sample Run: EGG-ORTEC_ALL_220725C3
Thorium 230 89 70 13011 pCi/L
Thorium 230 precision (±) 2.1 pCi/L
Thorium 230 MDC 0.055 pCi/L

Lab ID: C22070746-012EDUP 08/02/22 14:41Sample Duplicate Run: EGG-ORTEC_ALL_220725C3
Thorium 230 302.80.20 pCi/L
Thorium 230 precision (±) 0.099 pCi/L
Thorium 230 MDC 0.13 pCi/L

- The RER result is 0.04.

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/12/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E900.0 Batch: GrAB-3070

Lab ID: Sr90-GrAB-3070 08/06/22 09:33Laboratory Control Sample Run: G5000W_220802A3
Gross Beta 117 70 130430 pCi/L
Gross Beta precision (±) 44 pCi/L
Gross Beta MDC 2.9 pCi/L

Lab ID: MB-GrAB-3070 08/06/22 09:33Method Blank Run: G5000W_220802A3
Gross Beta -0.9 pCi/L U
Gross Beta precision (±) 2 pCi/L
Gross Beta MDC 3 pCi/L

Lab ID: C22070907-003GMS1 08/06/22 09:33Sample Matrix Spike Run: G5000W_220802A3
Gross Beta 132 70 130490 pCi/L S
Gross Beta precision (±) 50 pCi/L
Gross Beta MDC 3.0 pCi/L

Lab ID: C22070907-003GMSD 08/06/22 09:33Sample Matrix Spike Duplicate Run: G5000W_220802A3
Gross Beta 129 70 130 302.8470 pCi/L
Gross Beta precision (±) 48 pCi/L
Gross Beta MDC 2.8 pCi/L

- The RER result is 0.20.

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
S - Spike recovery outside of advisory limits U - Not detected at  Minimum Detectable Concentration (MDC)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/12/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E900.1 Batch: GA-1374

Lab ID: LCS-GA-1374 08/01/22 15:01Laboratory Control Sample Run: G542M-2_220728A3
Gross Alpha minus Rn & U 99 70 13034 pCi/L
Gross Alpha minus Rn & U Precision (±) 6.8 pCi/L
Gross Alpha minus Rn & U MDC 1.1 pCi/L

Lab ID: MB-GA-1374 08/01/22 15:01Method Blank Run: G542M-2_220728A3
Gross Alpha minus Rn & U -0.6 pCi/L U
Gross Alpha minus Rn & U Precision (±) 0.6 pCi/L
Gross Alpha minus Rn & U MDC 1 pCi/L

Lab ID: C22070759-001DDUP 08/01/22 16:49Sample Duplicate Run: G542M-2_220728A3
Gross Alpha minus Rn & U 30581.3 pCi/L R
Gross Alpha minus Rn & U Precision (±) 0.83 pCi/L
Gross Alpha minus Rn & U MDC 1.1 pCi/L

- Duplicate RPD is outside of the acceptance range for this analysis.  However, the RER is less than the limit of 3, the RER result is 0.54.

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
R - Relative Percent Difference (RPD) exceeds advisory limit U - Not detected at  Minimum Detectable Concentration (MDC)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/12/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E903.0 Batch: RA226-10561R

Lab ID: LCS-RA226-10561 08/09/22 12:58Laboratory Control Sample Run: G5000W_220727A3
Radium 226 116 70 13012 pCi/L
Radium 226 precision (±) 2.3 pCi/L
Radium 226 MDC 0.20 pCi/L

Lab ID: MB-RA226-10561 08/09/22 12:58Method Blank Run: G5000W_220727A3
Radium 226 0.04 pCi/L U
Radium 226 precision (±) 0.1 pCi/L
Radium 226 MDC 0.2 pCi/L

Lab ID: C22070746-002EDUP 08/09/22 12:58Sample Duplicate Run: G5000W_220727A3
Radium 226 30170.13 pCi/L U
Radium 226 precision (±) 0.14 pCi/L
Radium 226 MDC 0.18 pCi/L

- The RER result is 0.13.

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
U - Not detected at  Minimum Detectable Concentration (MDC)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/12/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E909.0 Batch: PB-210-1423

Lab ID: LCS-PB-210-1423 08/04/22 15:53Laboratory Control Sample Run: HIDEX 300SL_220802A3
Lead 210 109 70 13018 pCi/L
Lead 210 precision (±) 5.5 pCi/L
Lead 210 MDC 1.4 pCi/L

Lab ID: MB-PB-210-1423 08/04/22 15:53Method Blank Run: HIDEX 300SL_220802A3
Lead 210 -1 pCi/L U
Lead 210 precision (±) 0.7 pCi/L
Lead 210 MDC 1 pCi/L

Lab ID: C22070827-001GDUP 08/04/22 15:53Sample Duplicate Run: HIDEX 300SL_220802A3
Lead 210 302500.043 pCi/L UR
Lead 210 precision (±) 0.76 pCi/L
Lead 210 MDC 1.3 pCi/L

- Duplicate RPD is outside of the acceptance range for this analysis.  However, the RER is less than the limit of 3, the RER result is 0.42.

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
R - Relative Percent Difference (RPD) exceeds advisory limit U - Not detected at  Minimum Detectable Concentration (MDC)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/12/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: RA-05 Batch: RA228-6874

Lab ID: LCS-228-RA226-10561 08/03/22 14:45Laboratory Control Sample Run: TENNELEC-4_220727C3
Radium 228 85 70 1306.5 pCi/L
Radium 228 precision (±) 1.5 pCi/L
Radium 228 MDC 1.2 pCi/L

Lab ID: MB-RA226-10561 08/03/22 14:45Method Blank Run: TENNELEC-4_220727C3
Radium 228 -0.8 pCi/L U
Radium 228 precision (±) 0.6 pCi/L
Radium 228 MDC 1 pCi/L

Lab ID: C22070746-002EDUP 08/03/22 14:45Sample Duplicate Run: TENNELEC-4_220727C3
Radium 228 303700.10 pCi/L UR
Radium 228 precision (±) 0.59 pCi/L
Radium 228 MDC 0.98 pCi/L

- Duplicate RPD is outside of the acceptance range for this analysis.  However, the RER is less than the limit of 3, the RER result is 0.56.

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
R - Relative Percent Difference (RPD) exceeds advisory limit U - Not detected at  Minimum Detectable Concentration (MDC)
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Client: United Nuclear Corporation Work Order: C22070748

QA/QC Summary Report

08/06/22Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Billings, MT Branch

Method: E624.1 Batch: R385804

Lab ID: LCS072722a 07/28/22 01:51Laboratory Control Sample Run: VOA5975C.I_220727C7
Bromodichloromethane 106 74 1280.505.28 ug/L
Bromoform 108 70 1300.505.42 ug/L
Chlorodibromomethane 114 74 1250.505.68 ug/L
Chloroform 95 70 1350.504.77 ug/L
    Surr: 1,2-Dichloroethane-d4 91 71 1390.50
    Surr: p-Bromofluorobenzene 90 80 1270.50
    Surr: Toluene-d8 113 80 1230.50

Lab ID: MBLK072722a 07/28/22 03:14Method Blank Run: VOA5975C.I_220727C7
Bromodichloromethane 0.50ND ug/L
Bromoform 0.50ND ug/L
Chlorodibromomethane 0.50ND ug/L
Chloroform 0.50ND ug/L
    Surr: 1,2-Dichloroethane-d4 97 71 1390.50
    Surr: p-Bromofluorobenzene 91 80 1270.50
    Surr: Toluene-d8 104 80 1230.50

Lab ID: B22071983-001AMS 07/28/22 11:40Sample Matrix Spike Run: VOA5975C.I_220727C7
Bromodichloromethane 99 74 1281099.4 ug/L
Bromoform 111 66 12810111 ug/L
Chlorodibromomethane 117 74 12510117 ug/L
Chloroform 87 68 1241092.7 ug/L
    Surr: 1,2-Dichloroethane-d4 94 71 13910
    Surr: p-Bromofluorobenzene 87 80 12710
    Surr: Toluene-d8 107 80 12310

Lab ID: B22071983-001AMSD 07/28/22 12:07Sample Matrix Spike Duplicate Run: VOA5975C.I_220727C7
Bromodichloromethane 105 74 128 2010 5.5105 ug/L
Bromoform 121 66 128 2010 8.9121 ug/L
Chlorodibromomethane 123 74 125 2010 4.7123 ug/L
Chloroform 94 68 124 2010 7.199.5 ug/L
    Surr: 1,2-Dichloroethane-d4 95 71 13910
    Surr: p-Bromofluorobenzene 88 80 12710
    Surr: Toluene-d8 108 80 12310

Qualifiers: 
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Containers requiring zero headspace have no headspace or 
bubble that is <6mm (1/4").

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

R £

R

£

R

R

R

R

R

R

R

R

R

£

£

£

£

£

£

£

£

£

£

£

Not Present

Not Present

Not Present

£

£

R

No VOA vials submitted

Not Applicable £

£

°C  On Ice

7/20/2022Ciara M. Leis

FedEx

pml

Date Received:

Received by:

Login completed by:

Carrier name:

Chantel S. Johnson

7/22/2022

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:
Cooler 1- 2.4 ° C
Cooler 2- 2.3 ° C
Cooler 3 - 2.6 ° C
Cooler 4 - 2.3 ° C
Cooler 5- 2.4 ° C
Cooler 6- 3.4 ° C
Shared trip blank C22070746-023A 
No before shipping pictures assosiated with WO 7/21/2022 CL

Temp Blank received in all shipping container(s)/cooler(s)? Yes NoR £ Not Applicable£

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

The reference date for Radon analysis is the sample collection date. The reference date for all other Radiochemical 
analyses is the analysis date. Radiochemical precision results represent a 2-sigma Total Measurement Uncertainty.

Standard Reporting Procedures:

Work Order Receipt Checklist
United Nuclear Corporation C22070748
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_!>.ccount Information (Billing information) Report Information J!! different than Account Information) 

Company/Name Wood PLC Company/Name United Nuclear Corp. 

Contact Dorina Young Contact Max Chischilly JR. 

Phone 505-905-6651 Phone 505-905-6651 
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mining and milling. 
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Radioactive under US OOT-HMR gudelines 
for shipping on recent/previous quarterly 

sampling. 

Project Information Matrix Codes Analysis Requested 
All turnaround times are 

Project Name, PWSID, Permit, etc. UNC - MIL l. 

Sampler Name Max Chischilly JR. Sampler Phone 505-905-6651 

Sample Origin State NM EPNState Compliance ~ Yes D No 
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■ Unprocessed Ore 
0 Processed Ore (Ground or Refined) " CALL BEFORE SENDING 
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W- Water 

Soils/ 
S • Solids 
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ELI LAB ID 
Labonltory u .. Only 

Ell ls REQUIRED to provide preservative traceability. If the preservatives supplied with the bottle order were NOT used, please attach your preserva~ve information wi
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-SI 

Custody Relinquished by (pnnt) Date/Time ' - --• · • •- ' -~-" " '"'ff"••~ ' 

Record M;11 c1.;rc:1,, ;/( Ti-. 7-l 'l•t2 l o o 
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Shipped By Cooler ID(s) Custody Seals 
Y N C B 

Intact 
y N 

Payment Type 
CC Cash Check. ___ _ 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requeS
t
ed. 

This serves as notice of this possibility. All subcontracted data will be clearly notated on your analy1ical report. 

ELI-COC-01/21 v.4 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-001
ClientSample ID: 16K-336-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/21/2022 2:26:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Radionuclides - Dissolved

08/01/2022 1345Radium 226 0.6 pCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.1 pCi/L SM 7500 Ra-B WN

08/06/2022 258Radium 228 0.4 UpCi/L Ga-Tech WN1

08/06/2022 258Radium 228 Precision (±) 3.7 UpCi/L Ga-Tech WN

Page 2 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-002
ClientSample ID: 16K-340-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 11:48:00 AM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Anions/Cations

06/30/2022 2256Alkalinity, Total (As CaCO3) 564 mg/L SM 2320B KAT5

06/24/2022 1801Chloride 23 mg/L EPA 300.0 AB1

07/18/2022 1627Nitrogen, Nitrate+Nitrite (as N) 6.7 mg/L EPA 353.2 AMB0.1

06/27/2022 1409Sulfate 334 mg/L EPA 300.0 AB1

06/29/2022 1508Calcium 82 mg/L EPA 200.7 DG1

06/29/2022 1508Magnesium 46 mg/L EPA 200.7 DG1

06/29/2022 1508Potassium 5 mg/L EPA 200.7 DG1

07/08/2022 1309Nitrogen, Ammonia (As N) ND Umg/L EPA 350.1 AMB0.1

06/24/2022 1801Phosphorus, Orthophosphate as P 0.106 Hmg/L EPA 300.0 AB0.1

General Parameters

08/08/2022 1528Hardness, Calcium/Magnesium (As CaCO3) 394 mg/L SM 2340B WN1

06/28/2022 1134Nitrogen, Total Kjeldahl (TKN) 0.382 Jmg/L EPA 351.2 AMB1

06/24/2022 1126Total Dissolved Solids (180) 1170 mg/L SM 2540 JMS10

07/06/2022 1938Total Organic Carbon 5 mg/L SM 5310B AB1

06/27/2022 1328Total Suspended Solids ND Umg/L SM 2540 KAT5

Metals - Dissolved

06/29/2022 1508Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1644Antimony ND Umg/L 6020A MS0.005

06/27/2022 1644Arsenic ND Umg/L 6020A MS0.005

06/27/2022 1644Barium 0.1 mg/L 6020A MS0.1

06/29/2022 1508Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1644Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1508Chromium ND Umg/L 6010C DG0.01

06/29/2022 1508Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1644Copper 0.00419 Jmg/L 6020A MS0.01

06/29/2022 1508Iron ND Umg/L 6010C DG0.05

06/27/2022 1644Lead ND Umg/L 6020A MS0.001

06/29/2022 1508Manganese 0.02 mg/L 6010C DG0.01

06/27/2022 1644Molybdenum ND Umg/L 6020A MS0.02

06/29/2022 1508Nickel ND Umg/L 6010C DG0.01

06/27/2022 1644Selenium ND Umg/L 6020A MS0.005

06/27/2022 1644Silver ND Umg/L 6020A MS0.003

06/27/2022 1644Thallium ND Umg/L 6020A MS0.001

06/29/2022 1508Thorium ND Umg/L 6010C DG0.1

06/27/2022 1644Uranium 0.002 mg/L 6020A MS0.001

06/27/2022 1644Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1508Zinc 0.0254 Jmg/L 6010C DG0.05

Page 3 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-002
ClientSample ID: 16K-340-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 11:48:00 AM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Radionuclides - Dissolved

08/01/2022 1345Radium 226 0.3 pCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.1 pCi/L SM 7500 Ra-B WN

08/06/2022 601Radium 228 0.2 UpCi/L Ga-Tech WN1

08/06/2022 601Radium 228 Precision (±) 3.3 UpCi/L Ga-Tech WN

Page 4 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-003
ClientSample ID: 15T-303-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/21/2022 3:50:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Anions/Cations

06/30/2022 2305Alkalinity, Total (As CaCO3) 230 mg/L SM 2320B KAT5

06/24/2022 1810Chloride 9 mg/L EPA 300.0 AB1

07/18/2022 1222Nitrogen, Nitrate+Nitrite (as N) ND Umg/L EPA 353.2 AMB0.1

06/27/2022 1421Sulfate 1490 Dmg/L EPA 300.0 AB2.55

06/29/2022 1512Calcium 390 mg/L EPA 200.7 DG1

06/29/2022 1512Magnesium 141 mg/L EPA 200.7 DG1

06/29/2022 1512Potassium 7 mg/L EPA 200.7 DG1

07/08/2022 1313Nitrogen, Ammonia (As N) 0.2 mg/L EPA 350.1 AMB0.1

06/24/2022 1810Phosphorus, Orthophosphate as P 0.464 DHmg/L EPA 300.0 AB0.216

General Parameters

08/08/2022 1528Hardness, Calcium/Magnesium (As CaCO3) 1550 mg/L SM 2340B WN1

06/28/2022 1128Nitrogen, Total Kjeldahl (TKN) 0.157 Jmg/L EPA 351.2 AMB1

06/24/2022 1127Total Dissolved Solids (180) 2490 mg/L SM 2540 JMS10

07/06/2022 1822Total Organic Carbon 2 mg/L SM 5310B AB1

06/27/2022 1329Total Suspended Solids 17 mg/L SM 2540 KAT5

Metals - Dissolved

06/29/2022 1512Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1650Antimony ND Umg/L 6020A MS0.005

06/27/2022 1650Arsenic 0.00102 Jmg/L 6020A MS0.005

06/27/2022 1650Barium 0.00782 Jmg/L 6020A MS0.1

06/29/2022 1512Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1650Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1512Chromium ND Umg/L 6010C DG0.01

06/29/2022 1512Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1650Copper 0.00902 Jmg/L 6020A MS0.01

06/29/2022 1512Iron 6.75 mg/L 6010C DG0.05

06/27/2022 1650Lead ND Umg/L 6020A MS0.001

06/29/2022 1512Manganese 0.51 mg/L 6010C DG0.01

06/27/2022 1650Molybdenum 0.02 mg/L 6020A MS0.02

06/29/2022 1512Nickel 0.00273 Jmg/L 6010C DG0.01

06/27/2022 1650Selenium ND Umg/L 6020A MS0.005

06/27/2022 1650Silver ND Umg/L 6020A MS0.003

06/27/2022 1650Thallium ND Umg/L 6020A MS0.001

06/29/2022 1512Thorium ND Umg/L 6010C DG0.1

06/27/2022 1650Uranium 0.000374 Jmg/L 6020A MS0.001

06/27/2022 1650Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1512Zinc 0.49 mg/L 6010C DG0.05

Page 5 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-003
ClientSample ID: 15T-303-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/21/2022 3:50:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Radionuclides - Dissolved

08/01/2022 1345Radium 226 2.5 pCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.2 pCi/L SM 7500 Ra-B WN

08/06/2022 905Radium 228 0.9 JpCi/L Ga-Tech WN1

08/06/2022 905Radium 228 Precision (±) 3.4 JpCi/L Ga-Tech WN

Page 6 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-004
ClientSample ID: 14T-586-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 2:05:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Anions/Cations

06/30/2022 2324Alkalinity, Total (As CaCO3) 388 mg/L SM 2320B KAT5

06/24/2022 1849Chloride 12 mg/L EPA 300.0 AB1

07/18/2022 1239Nitrogen, Nitrate+Nitrite (as N) 0.3 mg/L EPA 353.2 AMB0.1

06/27/2022 1508Sulfate 955 Dmg/L EPA 300.0 AB2.55

06/29/2022 1519Calcium 290 mg/L EPA 200.7 DG1

06/29/2022 1519Magnesium 113 mg/L EPA 200.7 DG1

06/29/2022 1519Potassium 9 mg/L EPA 200.7 DG1

07/08/2022 1312Nitrogen, Ammonia (As N) 0.0520 Jmg/L EPA 350.1 AMB0.1

06/24/2022 1849Phosphorus, Orthophosphate as P 0.090 JHmg/L EPA 300.0 AB0.1

General Parameters

08/08/2022 1528Hardness, Calcium/Magnesium (As CaCO3) 1190 mg/L SM 2340B WN1

06/28/2022 1135Nitrogen, Total Kjeldahl (TKN) 0.0896 Jmg/L EPA 351.2 AMB1

06/24/2022 1129Total Dissolved Solids (180) 2100 mg/L SM 2540 JMS10

07/06/2022 1958Total Organic Carbon 2 mg/L SM 5310B AB1

06/27/2022 1331Total Suspended Solids 7 mg/L SM 2540 KAT5

Metals - Dissolved

06/29/2022 1519Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1724Antimony 0.000192 Jmg/L 6020A MS0.005

06/27/2022 1724Arsenic ND Umg/L 6020A MS0.005

06/27/2022 1724Barium 0.0143 Jmg/L 6020A MS0.1

06/29/2022 1519Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1724Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1519Chromium ND Umg/L 6010C DG0.01

06/29/2022 1519Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1724Copper ND Umg/L 6020A MS0.01

06/29/2022 1519Iron ND Umg/L 6010C DG0.05

06/27/2022 1724Lead ND Umg/L 6020A MS0.001

06/29/2022 1519Manganese 1.17 mg/L 6010C DG0.01

06/27/2022 1724Molybdenum 0.03 mg/L 6020A MS0.02

06/29/2022 1519Nickel 0.00143 Jmg/L 6010C DG0.01

06/27/2022 1724Selenium ND Umg/L 6020A MS0.005

06/27/2022 1724Silver ND Umg/L 6020A MS0.003

06/27/2022 1724Thallium ND Umg/L 6020A MS0.001

06/29/2022 1519Thorium ND Umg/L 6010C DG0.1

06/27/2022 1724Uranium 0.002 mg/L 6020A MS0.001

06/27/2022 1724Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1519Zinc 0.34 mg/L 6010C DG0.05

Page 7 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-004
ClientSample ID: 14T-586-GWQ1-01
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 2:05:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Radionuclides - Dissolved

08/01/2022 1345Radium 226 1.5 pCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.1 pCi/L SM 7500 Ra-B WN

08/06/2022 1815Radium 228 -2.1 UpCi/L Ga-Tech WN1

08/06/2022 1815Radium 228 Precision (±) 2.7 UpCi/L Ga-Tech WN

Page 8 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-005
ClientSample ID: 14T-586-GWQ1-02
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 2:05:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Metals - Dissolved

06/29/2022 1521Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1730Antimony ND Umg/L 6020A MS0.005

06/27/2022 1730Arsenic ND Umg/L 6020A MS0.005

06/27/2022 1730Barium 0.0145 Jmg/L 6020A MS0.1

06/29/2022 1521Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1730Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1521Calcium 291 mg/L 6010C DG0.5

06/29/2022 1521Chromium ND Umg/L 6010C DG0.01

06/29/2022 1521Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1730Copper 0.00588 Jmg/L 6020A MS0.01

06/29/2022 1521Iron ND Umg/L 6010C DG0.05

06/27/2022 1730Lead ND Umg/L 6020A MS0.001

06/29/2022 1521Magnesium 113 mg/L 6010C DG0.5

06/29/2022 1521Manganese 1.16 mg/L 6010C DG0.01

06/27/2022 1730Molybdenum 0.03 mg/L 6020A MS0.02

06/29/2022 1521Nickel 0.00191 Jmg/L 6010C DG0.01

06/27/2022 1730Selenium ND Umg/L 6020A MS0.005

06/27/2022 1730Silver ND Umg/L 6020A MS0.003

06/29/2022 1521Sodium 140 mg/L 6010C DG1

06/27/2022 1730Thallium ND Umg/L 6020A MS0.001

06/29/2022 1521Thorium ND Umg/L 6010C DG0.1

06/27/2022 1730Uranium 0.002 mg/L 6020A MS0.001

06/27/2022 1730Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1521Zinc 0.34 mg/L 6010C DG0.05

Radionuclides - Dissolved

08/01/2022 1345Radium 226 1.5 pCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.1 pCi/L SM 7500 Ra-B WN

08/06/2022 2118Radium 228 1.4 pCi/L Ga-Tech WN1

08/06/2022 2118Radium 228 Precision (±) 3.3 pCi/L Ga-Tech WN

Page 9 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-006
ClientSample ID: QV-FB-01-6/22/22
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 6:50:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Metals - Dissolved

06/29/2022 1523Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1736Antimony ND Umg/L 6020A MS0.005

06/27/2022 1736Arsenic ND Umg/L 6020A MS0.005

06/27/2022 1736Barium ND Umg/L 6020A MS0.1

06/29/2022 1523Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1736Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1523Calcium ND Umg/L 6010C DG0.5

06/29/2022 1523Chromium ND Umg/L 6010C DG0.01

06/29/2022 1523Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1736Copper ND Umg/L 6020A MS0.01

06/29/2022 1523Iron ND Umg/L 6010C DG0.05

06/27/2022 1736Lead ND Umg/L 6020A MS0.001

06/29/2022 1523Magnesium ND Umg/L 6010C DG0.5

06/29/2022 1523Manganese ND Umg/L 6010C DG0.01

06/27/2022 1736Molybdenum ND Umg/L 6020A MS0.02

06/29/2022 1523Nickel ND Umg/L 6010C DG0.01

06/27/2022 1736Selenium ND Umg/L 6020A MS0.005

06/27/2022 1736Silver ND Umg/L 6020A MS0.003

06/29/2022 1523Sodium ND Umg/L 6010C DG1

06/27/2022 1736Thallium ND Umg/L 6020A MS0.001

06/29/2022 1523Thorium ND Umg/L 6010C DG0.1

06/27/2022 1736Uranium ND Umg/L 6020A MS0.001

06/27/2022 1736Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1523Zinc ND Umg/L 6010C DG0.05

Radionuclides - Dissolved

08/01/2022 1345Radium 226 0.09 UpCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.04 UpCi/L SM 7500 Ra-B WN

08/07/2022 022Radium 228 -2.3 UpCi/L Ga-Tech WN1

08/07/2022 022Radium 228 Precision (±) 4.8 UpCi/L Ga-Tech WN

Page 10 of 11These results apply only to the samples tested.



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

Company: Tetra Tech

ProjectName: RAES-TO003-Quivira
Lab ID: S2206451-007
ClientSample ID: QV-EB-01-6/22/22
COC: RAES3-001

WorkOrder: S2206451
CollectionDate: 6/22/2022 7:06:00 PM
DateReceived: 6/24/2022
FieldSampler:
Matrix: Water

Report ID: S2206451001
Date Reported 8/11/2022

1999 Harrison St  Suite 500
Oakland, CA 94612

PWS ID:

Pace Analytical

1673 Terra Avenue  Sheridan, WY  82801 ph: (307) 672-8945

Metals - Dissolved

06/29/2022 1530Aluminum ND Umg/L 6010C DG0.1

06/27/2022 1742Antimony ND Umg/L 6020A MS0.005

06/27/2022 1742Arsenic ND Umg/L 6020A MS0.005

06/27/2022 1742Barium ND Umg/L 6020A MS0.1

06/29/2022 1530Beryllium ND Umg/L 6010C DG0.001

06/27/2022 1742Cadmium ND Umg/L 6020A MS0.002

06/29/2022 1530Calcium ND Umg/L 6010C DG0.5

06/29/2022 1530Chromium ND Umg/L 6010C DG0.01

06/29/2022 1530Cobalt ND Umg/L 6010C DG0.01

06/27/2022 1742Copper ND Umg/L 6020A MS0.01

06/29/2022 1530Iron ND Umg/L 6010C DG0.05

06/27/2022 1742Lead ND Umg/L 6020A MS0.001

06/29/2022 1530Magnesium ND Umg/L 6010C DG0.5

06/29/2022 1530Manganese ND Umg/L 6010C DG0.01

06/27/2022 1742Molybdenum ND Umg/L 6020A MS0.02

06/29/2022 1530Nickel ND Umg/L 6010C DG0.01

06/27/2022 1742Selenium ND Umg/L 6020A MS0.005

06/27/2022 1742Silver ND Umg/L 6020A MS0.003

06/29/2022 1530Sodium ND Umg/L 6010C DG1

06/27/2022 1742Thallium ND Umg/L 6020A MS0.001

06/29/2022 1530Thorium ND Umg/L 6010C DG0.1

06/27/2022 1742Uranium ND Umg/L 6020A MS0.001

06/27/2022 1742Vanadium ND Umg/L 6020A MS0.02

06/29/2022 1530Zinc ND Umg/L 6010C DG0.05

Radionuclides - Dissolved

08/01/2022 1345Radium 226 0.02 UpCi/L SM 7500 Ra-B WN0.2

08/01/2022 1345Radium 226 Precision (±) 0.04 UpCi/L SM 7500 Ra-B WN

08/07/2022 326Radium 228 -1.4 UpCi/L Ga-Tech WN1

08/07/2022 326Radium 228 Precision (±) 3.0 UpCi/L Ga-Tech WN

Page 11 of 11These results apply only to the samples tested.
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