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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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Section 2 Geology

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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Section 2 Geology

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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Section 2 Geology

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 honmarine 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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Section 2 Geology

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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Section 2 Geology

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 (ft®) of water per day. The
areas of loss were evapotranspiration (5,000 ft*/day), alluvial underflow (4,000 ft*/day), absorbed by the
Upper Gallup Sandstone' (32,000 ft*/day), and absorbed by the Torrivio Sandstone® and Dilco Coal

! 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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Section 2 Geology

Members (6,500 ft*/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
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Section 3 Potential Location of Mining Impact

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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Section 3 Potential Location of Mining Impact

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 Miill 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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Section 4 Conceptual Model

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 Well?.

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 1D 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 10/17/1979 0.24

(resample of 1081958)
1082365 10/18/1979 0.95
1082366 10/18/1979 1007.4
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Uranium concentrations in the samples ranged from 0.17 pg/L to 2.62 pg/L, except for sample 1082366
that had a uranium concentration of 1,007.4 pg/L, which exceeded the MCL of 30 pg/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 pg/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 pg/L of uranium
. Well 14K-586 contained 3 pg/Lof uranium

. Well 15T-303 (listed as 15K-303) contained 0.69 pug/L of uranium
. Well 16-4-10 contained 69.37 pg/L of uranium
. Well 16K-336 contained 0.57 pg/L of uranium
. Well 16K-340 contained 2.92 pg/L of uranium
. Well 16T-348 contained 0.29 pg/L of uranium
. Well 16T-534 contained 0.15 pg/L of uranium
. Well 16T-559 contained 0.09 pg/L of uranium
. Well 16T-606 contained 6.99 ug/L of uranium
. Well 16T-608 contained 5.76 pg/L of uranium
. Well Grey contained 14.84 pg/L of uranium

. Well Solar contained 0.24 pg/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 pg/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 pg/L of uranium

. Well 14T-586 contained 1.5 pg/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 pg/L of uranium

. Well 16-4-10 contained 260 pg/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 pg/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 pg/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:
e Well 15K-303 had uranium activity of 0.978 pCi/L
o Well 14T-586 had uranium activity of 2.474 pCi/L
o  Well Mill Well had uranium activity of 5.604 pCi/L
o Well 16K-336 had uranium activity of 0.743 pCi/L

o  Well 16K-340 had uranium activity of 1.812 pCi/L
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o 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,

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

e sampling methods and procedures could not be verified for most of the data,
e analytical procedures have modified and become more sensitive since sampling began,

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

Ils: .
wetls o Decreases in nitrates from 13.02 mg/L to <7 mg/L, and >13.0 mg/L to 5.97 mg/L
e 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 e Both wells exhibit increases in sulfate from 580.68 mg/L to 1,380 mg/L in well
Wells: 14K-586 and 520 mg/L to 2,000 mg/L in well 15T-303.
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Westwater e The Mill Well exhibited a decrease in uranium concentrations from 65 mg/L in

Canyon: 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

e 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 wvertical 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 pg/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 ug/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 ug/L.

USGS reported groundwater concentrations of uranium ranged from 1 to 220 ug/L in 1990, which was
less than the maximum uranium concentration of 870 pg/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 pg/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
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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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Section 9 Summary

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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Section 9 Summary

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- 14T-586 15T- 16K- 16K-340 Mill
586 100(dup) 303 336 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 mg/L 6.30 6.30 7.99 3.05 5.26 6.39
Oxygen
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 g/L 1.7 1.7 2.2 1 1.2 2.3
Solids
Oxidation mV 100 100 mV 86 76 -127
Reduction
Potential
Metals
Aluminum ug/L 220 82 68.0 229 126 68.0
Antimony ug/L 6 3.00 7.34 6.83 3.00 3.00 3.00
Arsenic ug/L 10 5.00 5.00 7.54 11 8.53 5.00
Barium ng/L 2,000 13.1 13.4 8.24 450 140 1.64
Beryllium ug/L 4 1.00 1.00 1.00 1.00 1.00 1.00
Bromide ug/L 0.200 0.200 0.200 0.234 0.295 0.361
Cadmium ug/L 5 1.00 1.00 1.17 1.00 1.00 1.00
Calcium ug/L 270000 281000 373000 76800 99800 2420
Chromium ug/L 100 13.9 1.00 1.16 1.00 1.03 1.43
Cobalt ug/L 1.13 1.00 1.00 1.00 1.00 1.00
Copper ug/L 1,300 3.00 3.00 3.00 29.7 3.00 20.4
Iron ug/L 482 468 685 2720 181 9870
Lead ng/L 15 3.30 3.30 3.30 3.58 3.30 3.74
Magnesium ng/L 119000 122000 144000 20600 43500 470
Manganese pg/L 320 319 162 95.9 122 51
Mercury ug/L 2 0.066 0.066 0.066 0.066 0.066 0.066
Nickel ug/L 71.3 151 1.50 1.50 1.50 2.38
Potassium ug/L 7430 7690 5650 2540 3940 3200
Selenium ug/L 50 7.7 37.7 43.8 10.2 5.00 26.7
Silver ug/L 1.00 1.00 1.00 1.00 1.00 1.00
Sodium ug/L 135000 140000 188000 202000 233000 694000
Thallium ug/L 2 5.00 5.00 8.9 5.00 5.00 6.45
Vanadium ug/L 1.00 1.00 1.00 1.00 1.00 1.00
Zinc ug/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- percent ne 0.00 0.00 0.00 0.00 0.00 0.00
235
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 + pCi/L 5 4.29 4.25 4.52 5.78 1.211 2.409
228
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Table 1. NECR Water Well Sampling Data — EPA START October 2010 (continued)

Analyte Units MCL Well Name

14T- 14T-586 15T- 16K- 16K-340 Mill

586  100(dup) 303 336 Well
Thorium-228 pCi/L - 0.155 -0.139  0.298 -0.0682 0.139

0.0147

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- pCi/L 1.16 1.73 0.317 -0.171 0.297 2.61
233/234
Uranium- pCi/L 0.114 0.0569 0.219 0.181 0.115 0.174
235/236
Uranium-238 pCi/L 1.20 0.790 0.442 0.392 1.40 2.82
Uranium® g/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- mg/L 0.200 0.200 2.00 0.291 0.163 2.00
phosphate
Sulfate mg/L 2507 1380 1310 2000 118 368 1460
Fluoride mg/L 1.19 1.24 1.52 0.861 0.483 1.73
Miscellaneous
6D H,0O % -80.8 -81.2 -73.1 -91.4 -82.6 -107.3
5"°0 H,0 % -10.44  -1053 856 -12.04 -11.01 -14.14
Notes:

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

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
ng/L — micrograms per liter
pCi/L — picoCuries per liter

% - percent

ne — not established

10-2



Table 2. Summary of NECR Aquifer Formations and Associated Wells
Mine Site UNC Mill Site
Waste
Mine placed back Pond/ Waste
Geologic Unit Description Dewatering in ore body Seepage Tailings Seepage 1979 Spill
Alluvium Shallow water bearing Majority of water Under Region 6, GE Dam breached
zone in under Pipeline infiltrated into is addressing plume  resulted in thorium-230
Arroyo and Rio Puerco Alluvium. from tailings contamination in
remanating about Pipeline Arroyo
16K-336 1400 feet d/g from sediments. Clean-up
16K-340 tailings pile. was completed.
16K-336
16K-340
Dalton Sandstone Non- producing No wells.

Member

sandstone/shale

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

Radionuclides General Chemistry
Total Radium-226 + Gross Alpha
Geologic Well ID/ Uranium  Uranium Radium-226  Radium-228  Radium 228 Gross Alpha excludingU  TDS Conductiv Sulfate  Nitrate
Formation Sample ID Sample Date**  (pCill) (ugl/L) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (mglL) ity Field pH pH Arsenic (ug/L) (mglL) (mglL)
A-Zone Aquifer Wells
Gallup 14K-586 12-Apr-76 - - - - - - - 4,890 1,690 - 8.0 - 581 trace
(Friendship-1; 17-May-78 -- 9 E 122 PE 3.2° -- -- -- -- -- -- -- -- --
14T-586) 06-Mar-79 ~ - ~ - ~ <17 ~ - - ~ - <5 - 05
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
15T-303* Jun-55 2,450 3,120 520 0.6
(Pipeline Cyn./ 24-Sept-87° - - 1.6+0.1 0+1 - -5.1+3.2 —~ 2,593 | 1910.00 @ 8.00 7.20 <5 1,770 0.24
15K303 in 28-Oct-03 0.46 0.69 0.47 1.50 - 4.0 - 3,043 - 8.13 - <5 1,940 -
1948) 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
Alluvium  16K-336 Sep-53 - - - - - - - 832 1,330 — - - 91 0.3
(FPuErco North 26-Mar-74 - - - - - - - 892 1,380 - 8.2 <10 (trace) 136 13.02
OrK;
Superman 2) 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 1.20 458 0.129 1,000 150 7 1 118 2.89
21-Jun-22 0.422 0.60 <0.4 - 970 1,244 7.63 4.07 122 1.00
16K-340 Jun-54 - - - - - - - 1,250 1,810 - - - 314 13.0
(1081954) 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-09° - 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
Westwater  Mine Well Nov-73 - - - - - - - 412 663 - - - 110 -
Canyon Mine Water 13-Feb-79 1,250 77 1.0 552 8 10 77 1
Member 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

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

Radionuclides

General Chemistry

Total Radium-226 + Gross Alpha
Geologic Well ID/ Uranium  Uranium Radium-226  Radium-228  Radium 228 Gross Alpha excludingU  TDS Conductiv Sulfate  Nitrate
Formation Sample ID Sample Date**  (pCill) (ugl/L) (pCilL) (pCilL) (pCilL) (pCilL) (pCilL) (mglL) ity Field pH pH Arsenic (ug/L) (mglL) (mglL)
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 52 450 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
Mill Well | 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 04 2 2 292 8.83 4 33 0.1
28-Jul-93 - 2 1.6 14 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 34 1 -- 2,090 - -- 8.34 1 1,100 0.1
Feb-06 -- 8.1 -- - 24 - -- - - -- - - - -
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 6.5t085 6.5t085 10 ne 10
Notes:

Shaded cells indicate data from before the July 16, 1979 spill.

a = Radio isotope data for Well 14K-586 is a compilation of data from the same formation in neighboring wells.

Values in bold exceed MCLs.
* - listed as 15K-303 No. 3 (In powerhouse) for Crownpoint
MCLs = maximum contaminant levels

mg/L = milligrams per liter

nd = non-detect (detection limit not available)
pCi/L = picoCuries per liter
TDS = total dissolved solids

-- = not analyzed for

<0.5 = not detected at concentrations greater than the laboratory reporting limit of 0.5 pg/L.

pg/L = micrograms per liter

https://usepa-my.sharepoint.com/personal/wetmore_cynthia_epa_gov/Documents/Desktop/temp - gw wells necr/Updated 2022 NEChurchRock_WellDataCompilation_11092022.xIsx
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Appendix A. Historic Select Well Groundwater Data
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ATTACHMENT B:
Data Tables







TDD:09-10-08-0005

Table 1: NECR Water Well Sampling Data

PAN:002683.2104.01RA

5T:3
Analyte Result |Units Analyte Units Analyte Result |Units
Chloride 14.0 mg/l Chloride mg/L  |Chloride 10.5 mgi/L
» [Nitrate 0.267 |mg/L Nitrate mg/L lNitrate 0100 |mg/L
§' Iitrite 0.100 |mgiL [Nitite mgll  [Nitrite 0.100 |mgiL
¥ 1Ortho-phosphate 0.200 jmglL Ortho-phosphate my/L Ortha-phosphate 2.00 mgiL
Sulfate 1380 mgft Sulfate mgi/L Sulfate 2000 mgiL
[Fiucride 1.19 mg/t Fluoride mg/l.  Flucride 1.52 mg/l
Analyte Result  |Units Analyte Result |Units Analyte Result |Units
5D H,0 -80.8 |% 3D H,0 812 % Jsb H.0 731 %
570 Hz0 1044 |% 570 H,0 1053 [%  |5°0H0 856 |%
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PHOTOGRAPHIC LOG
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Table J

Anions by 300.0 Fluoride

Anions by 300.0 Chloride 25 75-125 20
Anions by 300.0 Nitrite as N 25 75-125 20
Anions by 300.0 Nitrate as N 25 75-125 20
Anions by 300.0 o-Phosphate, as P Not Available 25 75-125 20
Anions by 300.0 Sulfate 250 (s) 25 75-125 20
Metals by 6010B Aluminum 0.1 25 75-125 20
Metals by 6010B Antimony 0.1 25 75-125 20
Metals by 6010B Arsenic 0.01 25 75-125 20
Metals by 6010B Barium 2 25 75-125 20
Metals by 6010B Beryllium 0.005 5 25 75-125 20
Metals by 6010B 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 6010B 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 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 60108 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
gso"é"%’;‘fo?i’énﬁ% Th-238,230,232 | Seetable A-1 | 1.0piC/L 25 75-125 20
B or e ool | Sramss tiosy | Seetableal | 1.0piCL 25 | 75125 20

Key: RPD = relative percent difference;

Applicable

mg/L = milligrams per liter;

W/L. = micrograms per Liter NA = Not

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

Version: September 2010
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2850.00 Conductivity umhosicm
11.200 Turbidity MCL. tntu
-0.45 Corrosivity
3.70 Collection temperature celsius
195.0 T. Alkalinity (CaCG3) 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 {CaCO3) NTUA desired range 75-200 mg/L
174.10 Magnesium mg/t
716.0 Magnesium {CaCQ3) mg/L
2528.0 Disscived Solids Secondary MCL 500 mg/t.
10.50 Chloride Secondary MCL 250 mg/L
0.738 Fluoride Primary MCL 4.0; Secondary MCL 2.0 mgiL
<0.3 Phosphate mgfL
Sulfate Secondary MCL. 250 mg/L.
<0.3 Nitrate Primary MCL 10
<3 Nitrite Primary MCL 1 mg/L
ND Mercury Primary MCL .002 ug/l.
110 Boron ugit.
370000 Calcium ug/L
1.000 {ron Secondary MCL .3 mg/iL
" 140000 Magnesium ug/L
5300 Potassium ug/L
140000 Sodium ug/l.
1600.0 Hardness as CaC03 (calculated) mgilL
ND AluminumSecondary MCL .05-2 mgfL.
NBD Antimeny Primary MCL .C06 mg/L
0.0067 Barium Primary MCL 2 mg/L
ND Beryllium Primary MCL. .004 mg/l.
ND Cadmium Primary MCL .G05 mgiL
ND ChromiumPrimary MCL .img/L
0.77 Cobalt ug/L
0.0024 Copper Primary MCL action fevel 1.3 mg/L
ND Lead Primary MCL. action level .015 mg/L.
0.3100 Manganese Secondary MCL .05 mgfL
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 ThalliumPrimary MCL ,002 mg/i.
ND Vanadiumug/L '
0.0400 Zinc Secondary MCL 5§ mg/l.

Annie Grey HP

EPA sample

2.400 Arsenic MCL 10 ug/L

5.200 Uranium MCL 30 ug/L

0.948 Raz226 pCGi/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 68.5- 8.5

6.90 Field pH

332.00 Conductivity umhos/em

22.400 Turbidity MCL 1nfu

-1.54 Corrosivity

6.82 Collection temperature celsius

143.0 T. Alkalinity (CaCO3) 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 {CaCO3} NTUA desired range 75-200 mgiL
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There is no groundwater quality data for the Dakota Sandstone near the Site.

Average historic minewater data exceeded standards for radium 226 in the Westwater Canyon
Member.

Four wells are located within 2 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 C'myon
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 prowdcd 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 .
coot ‘ WELL COMPLETION DATA
Waell Name Completion Total Depth Top of Screen Scresned Completion
___Dats {ft bgs) {1 bys) “interval {itl Unit
Church Rock Mill 6/6/76 - 1,600 Unk 100 Wastwater
anyon
Westwater
NECR Welt Unk 1,228 Unk Unk Canyon
Friendship Unk 718 Unk 40 Gallup
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 approxitmately 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 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 muldple 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 freely, When the designated depth is reached, the bailer is hoisted and
the balls at the top and bottom of the bailer are seated preventing the water from leaving the bottom
of the bailer and preventing water above the bailer from mixing 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 analytical analyses of
UNC's samples are provided in Table 3 along with the average minewater quality from Table 1 and
the water quality from the Church Rock Mill Well which is also completed in the Westwater Canyon
Member. The laboratory report is included in Attachment 2.

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

As shown in Table 3, the pH and concentrations of alkalinity, sulfate, sodium, TDS, and boron are
elevated above average mine water concentrations from' the DP-63 monitoring. Several constituents,
particularly radium and uranium, are less concentrated currently than when mmmg was active. pH
and alkalinity values in the recent NECR sample are 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
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today than during active mmmg Uranium is less mobile in reducing environments :md iron will react
with the sulfide and precipitate as iron sulfide.

The likely role of sulfate-reducing conditions in the current NECR sample chemistry is further
supportcd by the following differences between the NECR sample and the Mill Well:

» Sulfate is about a factor of two less in the NECR sample compated to the Mill Well indicating
sulface reduction,

o Bicarbonate is concentrated in the NECR sample in stoichiomettic propordon to sulfate
reduction according to the reaction:

2CHO + 8042 = H;S+2HCOy

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

CONCLUSIONS

Groundwater quality at the Site is within NMED standards with the exception of pH, TDS and
boron. Sulfate and TDS concentrations and radium activity at the site have dropped since the peak
concentration recorded in 1993 possibly because of sulfate reduction. A 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.

Water quality has improved since mining ceased. This is cspccially true for constituents of greatest
concern, tadium and uranium. In addidon, metals concentrations meet water quality standards.
While dissolved solids are greater today than duting mining, they are comprised of common ions that
do not pose a health risk.

\While 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 antcipated conditions; to alter this
equilibrium would be to run the risk of mobilizing them.
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Boron Concentration in Groundwater
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ALKALINITY CONCENTRATION IN GROUNDWATER NEAR NECR MINE
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Sulfate Concentration in Groundwater
NECR Mine
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FIGURE 3
SULFATE CONCENTRATION IN GROUNDWATER NEAR NECR MINE
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TDS Concentration in Groundwater
NECR Mine
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TDS CONCENTRATION IN GROUNDWATER NEAR NECR MINE
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pH of Groundwater
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LABORATORY ANALYTICAL REPORT
Ciient:  United Nuclear Corporation Report Date: 06/24/04
Project: UNC Closcout IMlan Collection Date: 05/17/04 09:40
Lab ID: C04050789-00! Date Received: 05/20/04
Clicnt Sample ID: NECR-Well 1 Mnatrix: Aquecus

MCL/

Analyses Result  Units Qual RL QCI. Method Analysis Date / By
MAJOR IONS
Alkalinity, Total as CaCO3 365 mgl 1.0 A23208 05/21/04 10:36 / nim
Calcium 338 mght 0.20 E200.7 052404 1527 [ ts
Chloride ' 218 mgh 1.0 A4500-Cl B 05721004 09:34 /]
Flugride o7 mg/ 0.1 A4E00-F C 05/24/04 00:42 /clb
Magnesium 058 mgi 0.20 E200.7 05/24/04 15:27 /s
Nitrogen, Nitrate+Nilrile as N ND  mgh 0.10 E353.2 05/24/04 12:10 / al
Potassium 557 mglL 0.30 E200.7 05124/04 15:27 s
Sodium 388 mgl 0.30 E200.7 05/24/04 15:27 /1
Sulfale 450  mgl D 8.8 A4500-5Q4 E 06/01/04 12:47 I dd
PHYSICAL PROPERTIES .

: Conductivily 1840  umhosicm 1.0 A2510B 05721104 09.55 / dd

pH 980 su 0.01 A4500-H B 05121704 13:02 / s
Solids, Tolai Dissoived TDS @ 180 C 1180 mgh 10 A234D C 05/21/0% 15,40 1 |»
Solids, Tolal Suspended TSS & 105C 243 . mgi 10 E160.2 05/21/04 09:07 1 )5
METALS - DISSOLVED
Aluminum WD  mgiL 0.1 E200.8 05/25/04 16:31 7 elisb
Arsenlc 0.001 mgh 0.001 E200.8 05/25/04 16:31 feli-b .
Barium 0.014 moit 0.003 E200.8 06/18/04 01:48 / bws
Beryllium ND mgh. 0.01 £200.8 05/25/04 16:31 / ell-b
Boron 447 mph 0.0010 E200.7 0524104 15:27 I ts
Cadmium ND mgil 0.01 £200.8 0525104 16:31  eli-b
Cobalt ND mgfL 0.0 E200.8 05125104 16:31 / eli-b
Iron 0.140 mgl o010 E200.7 05724104 15:27 Its
Lead ND mgiL 0.001 E2008 C6/18/04 01:48 / bws
Manganese 0.003 gt 0.001 E200.0 0G/10704 0140 7 bves
Molybdenum 0.056 mgll 0.001 €200.8 06/18/04 01:48 / bwsy
Nicke! ND mgiL 0.05 E200.8 05/25/04 16:31 / eli-b
Selenlum 0.002 mgiL 0.001 E200.8 05/25104 16:31 L ellb
Uranium 0,134 mpiL 0.0001 E200.8 06/18/04 01:48 ! bws
Vanadium ND  mgf 0.005 E200.8 06/18/04 01:48 / bws
RADIONUCLIDES - DISSOLVED .
Gross Alpha 93.0 pCil 1.0 ES00.0 05/24/04 05:00 /s
Gross Alpha precision (1) 36 - pCiL ES00.0 0524104 09.00/ 13
Radium 226 24 pClL 0.2 ES03.0 05/25/04 12:50 / df
Radium 226 pracision {) 05 pCiL ES03.0 05725/04 12:50 / df
Radjum 228 ND pCiL 1.0 EB04.0 05/28/04 09:24 { p}
Report RL - Analyle reporting fimit. MCL - MaxImum contaminant level,

Definltions:  QCL - Quality control limh.

D -RL increased due to sample matrix Interference.

Printed with FinePrint - purchase at www.fineprint.com

ND « Not defected et the reporting tmit.
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LABORATORIES

Client:  Ugited Nuclear Corporation
Project: UNC Closeout Plan
LabID: C04050789-001

Client Sample 1D: NECR-Well |

LABORATORY ANALYTICAL REPORT

Report Date; 06/24/04
Collection Date: 05/17/04 09:40

Date Received: 05/20/04

Matrix: Aqueous

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
DATA QUALITY
AJC Balance (¢ 5) 0170 % Calcufafion 06/11/04 14:47 Hae
Anlons 113 megh Caleulalion 06/11/04 14:47 I {ae
Cations 7.3 meql Calculation 06119104 14:47 I lae
Sollds, Total Dissolved Caleulated 1050 mg Caicutation 0811104 18,47 { tuy

1.06 dec. % Calculation 06/11/04 14:47 J 1ae

TDS Batance {0.80 - 1.20)

Report RL - Analyte reporting limh.
Definitions:  QGL - Qualily control timit,

MCL - Maximum contarninant level.
NI « Not detected gt the reporting Emit,

Printed with FinePrint - purchase at www.fineprint.com
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F {AHSIAYONIES §

Client:  United Nuclear Corporation

Project: UNC Closeout Flan
LabID: C04050789-002
Client Sample ID;’ SECT27-Vent 3

LABORATORY ANALYTICAL REPORT

Report Date: 06/24/04
Celicction Date: 05/17/04 14:30

Date Received: 05/20/04

| Matrix: Aqueous

MCL/
Analyses _Result Units Qual RL QCL° Mecthed Anzlysis Date / By
MAJOR IONS . :
Alkalintty, Total g5 CaCOJ 208 mgiL 1.0 A23208 Q5/21/04 10:47 / nim
Calclum ' 338 maiL D 0.57 E200.7 0524104 15:35 /s
Chioride 232 mgh 1.0 A4500-C1 B 05/21/04 09:35 11
Fluoride 0.4 mg/L 0.1 AASO0-F C 05/24]/04 00:44 7 olh
Magnesium 418 mgit 0.20 E200.7 05724104 15:30 /s
Mitregen, Nilrala+Nitrite as N ND  mgllL 0.10 E353.2 05124104 12:20 7 ja
Potassium 134 mg 0.30 E200.7 05724104 15:30 /1
Sodium A92 my/L 0.30 E200.7 05/24/04 15:30 145
Sulfate 1780 mglL o 30 AA500-504 E 08/01/04 12:50/ dd
PHYSICAL PROPERTIES
Conductivity 3520  umhos/cm 1.0 A25108B 0521104 09:55 / dd
pH 710 s . oo A4S00-H B 05/21/04 11:03 1 s
Salids, Tolal Dlssoived TS @ 180C 2%10 mgiL . 10 A2340 C O5/21/04 15:46 /|5
So!lds, Total Sispentded TSS@ 105C 100 mg/il 1.0 E160.2 05/21/04 09:07 1 3
METALS - DISSOLVYED
Aluminum ND  mplL 0.1 E200.8 D5725/04 16:43 / eli-b
Arsenic 0017 mgh 0.001 £200.8 05/25/04 16:43 / elib
Barium 0017 mpi 0.003 E200.8 06/18:04 01:41 / bws
Berylium ND  mgt 0.01 E200.8 05/25/04 16:43 / eli-b
8oron 0378 mgh 0.0016 £200.7 05/24/04 15:30 /s
Cadmilum ND mgiL 0.01 E200.8 05/25/04 16:43 Jell-b
Cobalt ND  mgh 0.01 E200.8 05/25/04 16:43 / elkb
' lon 188 mgi 0.010 E200.7 05/24/04 15:30 /ts
Lead NO  mgh 0.001 E200.8 0B/18/04 01:41 / bws
Manganess 26  mgnt 0.0t B200.8 Q027104 23:20 [ eii-U
Molybdanum 0.7 mgl 01 E200.8 0527104 23:26 fell-b
Nickel ND mgh. 0.05 E200.8 03125104 16:43 / ell-b
Selenlum 0003 moft. 0.001 £200.8 05125104 16:43 / ell-b
Uranlum 7.84  mgi. 0.0001 £200.8 06718104 01:41 / bws
Vanadium ND mg/L 0.005 E200.8 0618104 01:41 1 bws
RADIONUCLIDES - DISSOLVED
Gross Alpha 5660 pCiL 1.0 E900.0 05/24/04 08:00 / 13
Gross Alpha precision (£) 278 pCiL ES00.0 0524104 05:00 7 1
Radium 226 242 pClt 0.2 E903.0 05125104 12:50 f df
Radium 228 precision (£} 15 pCin. E903.0 Q5/25104 12:50 1 of
Radium 228 ND pCiL. . 1.0 E904.0 05r28/04 09:24 1 p]
Report RL - Analyte reporting limit. MCL - Maximum contaminant lavel,
ND - Noi delected 8! the reporing limil.

Definitlons:  QCL - Quality conlrol imit.

D - AL increased dua to sample matrix interfference,

Printed with FinePrint - purchase at www.fineprint.com
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LABORATORY ANALYTICAL REPORT

Report Date: 06/24/04
Collection Date: 05/17/04 14:30

Datc Recejved: 05/20/04

Matrix: Aqueous

. CHent:  United Nuclear Corporation
Project: UNCCloseout Plan
Lak ID: C04050789-002
Client Sample ID: SECT27-Vent3

MCL/ ’
Analyses Result Units , Qual RL QCL.  Method Analysis Date / By
DATA QUALITY .
A/C Balance (£ 5) -0.944 % Caleutation 06/11/04 14;48 / {ae
Anlons 438 megl . Calculation 06/11/04 14:48 f fae
Catlons 430 megil Caloulation 06711004 14:48 / tae
Sohds, ‘Total Disseived Galculated 2090  mgn Calculation 06/11/04 14:48 / tae
0.970 dec. % Calculalion . 06/11/04 14:48 / tae

TDS Balance {0.80 - 1.20)

MCL - Maximum contaminant [evel,

Report RL - Analyte reporling Emit.
ND - Not detected at the reponiing fimit.

Definitions:  QCL - Quality control Iimit,

Printed with FinePrint - purchase at www.fineprint.com
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| LALOHATURIES

UNC Mining and Milling ChurshReok Oporationa
GroundWater Monitoring Summary: Closeout Plan

Well 1B; NECR-Weil 1
Collection Date: 511712004 9:40
Recelve Date: - 5/20/2004 10:00
Repert Date;
% RHELNL d

Alkalinity, Total as CaCO3 mglt
Calclum mg/L
Chioride mo/l.
Fluoride mg/L
Magnesium mon.
Nitrogen, Nitrate+Nitrila as N - |mght. |ND{0.10) -
Polassium myL }18.67 ) :
Sodium my/L (288
Sulfate : myil 1450
Conduciivity umhaes/cm 1840
pH s.u, 2,90
Solids, Tolal Dissolved TDS @ 180C  |mglL 1150
Solkic, Total Suspandad TSS @ 105C |moft, 243
Aluminum mg/iL ND(C,1)
Arsenle mg/L 0.001
Barlum meit 10014
Beryllivm mplL ND{0.0%) -
Boron mg/t 4.47
Cadmium mgil. ND{0.01)
Cobatt ' maiL. ND[.01)
iron mgiL 0.140
Lead mg/L ND(0,007}.
Manganese mg/L 0.003
Molybdenum myt 0.058
Nicket mo/l ND(0.05)
Selenium mg/l 0.002
Uranlum mgi. 0.124
Vanadium mgh. ND({0.005)
Croas Alpha pCiL 53.0
Gross Alpha precislon (£) pCUL 3.6
Radium 228 pGilL 2.4
Radium 22§ preclsion {£) pClL 0.5

. Radium 228 pCiL ND(1.0)
Radlum 228 precision (+) pCin.
A/C Balance (£ 5) . -0.170
Anions 17.2
Calions 17.3
Solids, Total Dissolved Calculaled 1080
TDS Balance (0.80~ 1.20) 1.06

**Nota: The datz presentod on this form Is intendod for summary purposes enly, Laboratory epproved data Is conlainad
within the quarterly reports.

tae] L EAISZUUALTIC_MIINGUNG_Yullup-2nd2004_finalxds
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UNC Mining and Mllling ChurchRack Operations
GroundWater Monltoring Summary: Closeout Plan
Well iD: SECT27-Ven! 3
Collaction Dale: 51712004 14;30
" |Recalva Data: S5r20/2004 10.00
Report Date: £/18/2004 14:30
kalinlty, Total as CaCO! mg/L aus
Calclum mg/L 339
Chleride mgll. 23,2
Fluoride myfL 0.4
Magnasium mgt 41.8
Nitrogen, Nitrate+Nilrite as N mgfL ND{0.10)
Potasslum mg/a. 12.4
Sodium mgL 492
Sulfate mgiL 1780
Conductivity umhosfen (3520
pH 5.0 710
Solids, Total Dissolved TDS @ 1800 mgit. 2816
Eolida, Tetal Sucponded TSS & 105C  [mgi. 100
Aluminum : mgil ND{0.1)
Arsenic mg/L 0.011
Rarum mait. 0.017
Berylllum mgiL ND{0.01)
Boten mgiL 0.017
Cadmium . mgiL |ND(0.01)
Coball mgil. ND(0.01)
lron mol. 18.8
Lead mgL. ND{0.001)
{Manganesa mgl. 2.6
IMolybdenum mo/L 0.7
Nicke) mgiL ND{0.5)
Selenium mgh. 0.003
Uranlum mgiL 7.84
Vanadlum mg/l NO{0,005)
Gross Alphe pCIL 56680
Gross Alpha precision {+) pCIL 27.8
Radium 226 pCit. 242
Radium 228 precision (1) pCiL. 1.5
Radium 228 pCiL ND{1.0)
Radium 228 precision (1) pCiL
AJC Balance { 5) 0944
Anlons 43.8
Calions 43.0
Sollds, Totai Dissolved Calculated 2890
‘TDS Balance {0.80 - 1,20} 0.870

**Note: The data presented on this form Is intended for summary purposes only. Leboratory approved tata la contalned

within tho quartetly reports.
tae: riclienty2004wne_mmmgwne_galop-Zndzoo4_finalxis

Printed with FinePrint - purchase at www.fineprint.com




7 . ENERGY LABORATORIES, INC. » 2393 Salt Creek Highway (82601) + BO. Box 3258 + Casper, WY 82602
1ol Freg B88.235.0515 « 307.235.0515 + Fax 307,234.1639 + casper@encrgylab.com « www enegylab.com

ENERGY

[ LAtHeAT e S

QA/QC Summary Report
Client: United Nuclear Corporation Report Date: 06/18/04 |
Project: 'UNC Closeout Plan Work Order; C04050789
Analyte Resut  Unils RL %REC Lowlmit HighLimt  RPD RPDLImit Qual
Mathod: A2120B Anafytical Run: ORIGN_040521A

Sample {D: CCV{_040521_1

Continulag Calibration Verificallon Standard

05/21/04 0932

Alkallnity, Total as CaCO3 4820 mofL .0 963 90 110 .

Method: A2320B Balch: 040521_1_ALK-W

Sample [D; MBLK1_040521_1 Method Blank 05121104 0746

Alkalinity, Totel as $oCO3 ND  mgl 1.0

Sample ID: C04050718-004DMS Matrix Spike 0521/04 08:21

Alkalinity, Total as CaCO3 349 mgl 1.0 857 80 110

Samplo ID: CP4050718-004DMSD  Matrlx Spike Duplicate 05/21/04 08:31

Alkallnity, Total as CaCQ3 349 mgh 1.0 86 90 110 0.1 10

Sample iD; C04050790-002BMS Matrbx Splke 05/21/04 11:18

Alkalinity, Totafas CaCO3 266 mgl 10 942 80 110

Sample {D: CO0507¥0-002BMSD Maliix Spike Duplicate 05104 11:00

Alkalinlty, Totalas CaCO3 265 mgll 1.0 - 936 g0 110 0.3 10

Sample ID: LCS1.040521_1 Laboratory Contro! Spike 05/21/04 14:47

Alkalinlty, Totalas C2CO3 4800 mgl 1.0 6841 90 110

Methed: A2510B Balch: 040521A-COND-PROBE-W

Sample ID: LCS1_040521A Laboratory Cantrol Splke 05/21/04 09:55

Conductivity 1450 umhos/cm 1.0 103 80 110 )

Sample ID; MBLK1_040521A Methed Blank 05/21/04 09:55

Gonductivity ND umhosiom 10

SamplelD: CG4050789-002BOUP Sample Duplicate 05721104 09:55

Conductivity 3510 umhos/cm 1.0 03 . 10

Sarnple ID: LCS2_040521A Laboratory Control Splke 05/21/04 08:55
1460 umhosicm 1.0 102 80 110 ’

Conductivity

Quallfiers:
RL - Analyte repording limit

Printed with FinePrint - purchase at www.fineprint.com

ND - Not detactad at the reporting limit.
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QA/QC Summary Report
Report Date: U6/18/04

Printed with FinePrint - purchase at www.fineprint.com

Client:
Project: UNC Closcout Plan

United Nuclear Corporation

'Work Order: C04050789

RPD RPOLmi  Quat

Analyte Resuit Units RL %REC Lowlimit High Limit

Mathod: A2840C Batch: 040521A-SLDS-TDS-W

Sample ID; LCS1_040521A Laboratory Control Spike 05/21/04 15:46

Solids, Total Dissolved TOS & 180C 996 mghi 10 996 g0 110 -

Samplé |D: MBILKI_040521A Mathad Blank 05/21/04 15:48

Sollds, Total Dissolved TDS @ 180C ND mghL 10

Sampla iD: CU4050814-003IBMS Mittrix Splha « Q621104 15:48

Sollds, Total Dissolved TDS @ 160C 3280  mgl. 10 99 g0 110

Sample ID: C04050814-003BMSD Matrix Spike Duplicate " 05221704 15:48

Solids, Total Dissolved TOS @ 180 C 3270 mgll 10 983 50 110 0.5 10

SampleID: CO4050814-004BMS  Matrix Spike - 05121104 15:49

Solids, Tatal Dissohved TDS @ 180 C 3080 mg/L 10 25,6 oo 110

Sample 1D: C04050814-004BMSD Matrix Spike Duplicate 05721704 15:49

Sallds, Total Dissolved TRS @ 180 C 3660 mg/L 10 985 a0 110 07 10

Sample ID: LCS2_040521A Laboratory Control Spike . 05/21/04 15:50

Suolids, Tolal Dissolved TOS @ 186G C 1000 mglL 10 100 80 10

Method:  A4500-CIB Batch: D40521A-CL-TTR.W

Sample ID: MBLXS-046521A Method Blank 052104 05:20

Chionde ND  mgl 1.0

Sample ID: C04050756-001BMS Matrix Spike 05/21/04 09:38

Chloride 5700 mpl. 1.0 100 90 110

Sample ID:  C04050756-001BMSD Matrix Spike Duplicate 05724704 09:39

Chloride 5680 mglt 1.0 996 g0 110 0.2 10

Sample iD: LCS35-040521A Laboratory Control Spike . : 05/21/04 09:4¢

Chlaride I/ mgit .0 891 90 110

Method:  A4500.F C Batch: 040524 _1_F-ISE-W

Fluiprde ND mgiL 0.10

Sample ID: CO4050714-001IMS Matrix Spike 05124104 08:21

Fivoride 1.80 mglt a.10 &0 80 110

Sample ID: C04050714-001IMSD Matrix Spike Duplicate 05/24704 09:24
1.80 mgt 0.10 80 90 110 0 10

Fluoride

Qualifiers:
RL - Analyte reporting fimit.

ND - Not defected at the reporting imit.
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‘QA/QC Summary Report

Clicnt: _ United Nuclear Corporation -Report Dates 06/18/04
Project: UNC Closeout Plan Work Order: C04050789
Analyle Result  Units RL %REC Lowllmk High Limit RPD RPDLImit Qual
Method: ALEOC-HB Analytical Run: ORION-PH_040521A
Sample ID: {CCVy=phT Continuing Calibration Verificallon Standard 05/24/04 10:56
pH 5.87 B.\. T 0.010 B839.6 80 110

Method: A4500-HB Batch: pH05-21-041108
Sample ID: C04050775-001A(DUP)  Sample Duplicate 05121104 11:04
pH 8015 o 0.010 0.5 mn
Mothod:  A4500-S04 E Balch; 040601_1_SO4-TURB.W
Sample [D: MBLK-_046601 Method Blank 06/01/04 12:25
Sulfate ND  mgi 1.0 )

Samplo1D;: C04050789-001BMS Matrix Spike 06/01/04 13:09
Sulfate 1410 mgll 0 100 = 110

Sample 1D; C04050789-001BMSD  Matrix Splke Duplicate 08/01/04 13:10
Sultate . 1400  mglL 30 001 S0 10 ny 10

Sample [D: C04050874.005DMS Matrix Spike 06/01/04 13:25
Sulfate 110 mglL 1.5 96.8 80 110

Sampla ID: C04050874-005DMSD  Matrl Spike Duplicate 06101/04 $3:25
Sulfate 111 mgiL 1.5 97.7 S0 110 0.4 10

Sample ID: LCS-1_040601 Laboratory Control Splke 06/01/04 13:27
Sulfate 47 mglt 1.0 104 90 110

Mothod: E160.2 Balch: D40521A-SLDS-TSS-W
Sample 1D: MBLKI_040521A Methed Blank 05121704 09:07
Solids, Tolal Suspended TSS @ 105 C ND  mglL 1.0

Sample ID: CC4050789-002BDUP  Sample Duplicate 05/21/04 09:08
Solids, Total Suspended TSS@ 105C 122 mgl 1.0 20 25

Method: E200.7 Analylical Run: ICP{-C_D40524A
Sample [D: CONT 120103-96 Continulng Calibration Verificatfon Standard 05/24/04 14:23
Boron 101 mgh o.10 101 80.5 110.5

Iron 105 mgl 0.030 105 89.5 110.5

Calcium 532 mglL 10 106 8.5 10,5

Magnesium 531  mol 1.0 106 B9.5 . 105

Potassium 5.5 mgl 1.0 103 89.5 110.5

Sodlum 532 mgh 1.0 106 89.5 110.5
Qualifiers:

RL - Analyte reporing limit.

ND - Not detected at the reporting limit.

Printed with FinePrint - purchase at www.fineprint.com
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LAOORATOMNES

. QA/QC Summary Report

Client: United Nuclear Corporation Repoct Date: 06/18/04
Project: . UNC Closcout Plan Work Order: C04050789
Analyte Resut  Units RL %REC Lowlimt Highlimt  RFD RPDUMR Qual
Mathod: [E200.B Analyticat Run: ICPMS1-6_0406178B
Sample ID: CCV Continuing Calibration Verification Standard . 06/18/04 01:06
Bardum 0.0538 mgil 0.0010 108 80 110

Lead . 0.0619 gl 0.0016 103 50 10

Uranium 0.061% mgiL 0.0010" 102 80 110 . s
Vanadium 0.0619 mgiL 0.0010 103 30 110

Method: [E200.8 Balch: R36342
Sample 1D: C04050789-001DMS Matrix Spike 0BMB/I04 01:55
Barlum 0.0832 mgL 0.0010 87.3 70 130

Lead 0.0502 mgfl. 0.0010 160 70 130

Uranfum 0.186 mgil 0.00%0 105 70 130

Vanadium : 0.0494 mgl. 0.0010 91.5 e 120

Sample ID: CNOSOTEMNUMSd Matrix Spike Duplicale ] 05118104 02:02
Barium 0.0632 mglL 0.0010 87.5 70 130 0.1 20

Load . 00500 mpL 00010 8.6 70 120 0.5 20

Uranium 0180  mglht . 0.0010 92,2 70 130 34 20

Vanadium 0.0489 mg/iL 0.0010 96.4 70 130 1.1 20

Qualifiers:

RL = Analyle reporting fimit. ND - Not delected ot the re}:ortlng fimit.

Printed with FinePrint - purchase at www.fineprint.com
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- QA/QC Summary Report

Nitrogen, Nitrate+Nilrita as N

Client: United Nuclear Corporation Report Date: 06/]8/04
Project: UNC Closeout Plan Work Order: C04050789
Anzlyls . Result Units RL %REC Lowlimit High Limit RPD RPOLImMt  Qual
Methad:  E363.2 Analytical Run: TECHNICON_040524A
Sample {D: cov-16 Continuing Calibration Verification Standard 05/24/04 11:55
Nitrogen, Nitrate+Nitrite as N 0930 mgit 0,10 93 90 110
Sample ID: CCV-25 Conlinuing Calibration Verification Standard 05/24/04 12418
Nitrogan, Nitrate+Nitrite as N 1.07 mg/L 0.10 107 Q0 110
Method: E352.2 Baloh: A2004-05 24_1_N03_01
Sample ID: MBLK-1 Method Blank 05/24/04 09:43
Nitrogen, Nitrale+Nitrite as N ND mgl 0,10 :
Nitrogen, Nitrate+Nitrite as N 200 mgll 0.10 100 90 110 .
Sample 1D: C04050727-001BMSD  Matrix Splke Duplicala 05/24/04 10:03
Nilrogen, Nitrate+Nirite as N 201 mgfl. 0.10 101 €0 110 0.5 10
Sample [D; MBLK-17 Melhod Dlank ) 05724104 11:50
Nitrogen, Nitrate+Nitrite as N ND mght 0.10
Sampla ID: C04050789-001CMS Matrix Spike R 05124/04 12:13
" Nitrogen, Nitrate+Nitrite as N 202 mgfit 0.10 101 80 110
Sampis ID; C04050789-001CMSD Matrix Spike Duplicate 05124108 12:15
Nitrogen, Nitrate+Nitrite as N 204 mglL 0.10 102 oo 110 1.0 10
SampleID: MBLK-32 Methed Blank 05724104 12:35
Nitrogen, Nitrate+Nilrite as N ND mgl 0.0
Samplo 1D! Cl4050845-005CMS Malrix Spike 05724104 12:53
Nitrogan, Nitrale+Nitrile as N 228 mg/L. 0.10 95.5 90 110
Sample 10: C04050845-005CMSD Matrix Spike Duplicate 05/24/04 12:58
Nitrogen, Nitrate+Nitrile as N 2.3 mg/l. 0.10 96.5 80 110 © 0.8 10
Sample ID: MBLK.48 Method Blank 05/24/104 12:18
* Nitrogen, Nitrate+Nitrite as N ND mgit 0.10
Samply 1D: CO4050045-014CMS Matrix Spike 05724104 13:57
Nitrogen, Nitrate+Nitrite as N 45 mgl 0.15 80.8 80 110
Sarple ID: G04050845-014CMED Matrix Spike Duplicale 05124104 13:59 .
14.5 mg/l 015 50.9 80 110 4] 10

Qualifiers:
RL - Analyfe reporting Emit.

Printed with FinePrint - purchése at www.fineprint.com
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QA/QC Summary Report

Radium 228

Client: United Nuclear Corporation Report Date: U6/18/U4
Project: UNC Closeout Plan Work Order: C04050789
Anaiyte Result Units RL %REC LowlLimit High Limit RPD RFL:JLIml‘l Quat ,
fethod:  ES00.0 Baich: R35580
Sample ID: C04050732-001A Matrix Spike ) 05/24/04 09:00
Gross Alpha 543 pCiL 1.0 106 70 130
Sampla ID; C04050732-001A Matrix Spike Duplicate 05/24/04 09:00
Gross Alpha 562 pCiL 1.0 110 70 130 3.3 30
Sample ID: MB-R35600 * Methed Blonk 05/24%04 03:00
Gross Alpha ND  poL 1.0
Sample ID: LCS-RISS8D "Labgratary Control Spike osﬁq‘m‘g £9:00
Gross Alpha §07 - pCiL 1.0 - 995 70 130
Sample ID: C04050510-0G1A - Sample Duplicate 05/24104 0%:00
Gross Apha ND pClUL 1.0 7Q 130 [+) ao
Sample ID: C04040049-004B Sample Duplicate i ‘05124!04 09:00
Grass Alpha ND  pCiL 1.0 0 30
Method:  ES03.0 ] Batch: RA226-0589
Sampfo {0; C04050805-001AMS Matrix Spike 0572504 12:50
Radium 226 . 248  pCIL 6.20 827 70 130 :

- Sample ID: C04050805-001AMSD  Matrkk Sipike Dupiicate - 05/25/04 12:50
Radium 226 ' 254  pciL 020 048 70 130 2.1 30

. Sample 1D: MB-RA226.0589 Me!‘hod Blank 05/25/04 12:50
Radium 226 ND  pCiL 0.20

: Sampte ID: LCS-RA226-0589 Laboratory Control Spike 0525104 12:50
Radium 226 148  pCiL 020  ga8d 70 130 )
Mothod: E904.0 Batch: 04228-602A
Sample ID: C04050884.001A Matrix Spike f 05/26/04 05:24
Radium 228 25 pClL 1.0 107 70 130
Sample ID;: C04050891-001A Matrlx Spike Duplicate 05/28/04 09:24

22  pci, 1.0 968 70 o130 2.8 30

Qualifiers:
RL - Analyte reparfing limit,

ND - Not detacted at the reporting limit.
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_
Energy Laboratories.Inc. N Quoration Date: 29-Apr-04
Submined By: Tracy DeWin

2303 Salt Creek Highway
PC Box 2258
Casper, WY 52602«

| ff.ls': 83;; %’i?é_ié Quotation for Analytical Services # C1212

Campany: - Mangomery Watean Haer QuoteJD: € 1212

Cunnact- Jed Thampson Benjeet: Breardumier Sumpling
Address: 1475 Pine Cruve Road TAT: 15 Woriing Days

S 109 .

PO Aox 774013

Stezmbost Springs, CO BMT? QttLovetr S0
Fhune: {970} £39-6260 Fax: {%70) 2795048 ’ Expircs: 21.AprDis
Matrie Tast Namo Tast Remarks % Samp Unit Price
Ayueaus Atkatinily - A2320D 1 $10.00
Aguenus Chlaride, A4500-C1D ! S10.05
Agusans Conduetivity AZSID R ! $10.00
Aquevud Fluoride AIN0-F C . 1 $10.00
Sujueous Gruss Alpha E500.0 ! $50.00
Aquenus Memnls by ICP, Dissolved + L2007 Ca,Fe Mg KNa 1 $50.060
Aquesus Meaale hy KIPICPMS, Totte E200.7. 8 !Eulzun tsl;l'}' (enulyzed in ELL | $i0.00

ilfings)
Afbcous Metals by ICP-MS, Nissalved. E200.8 Ba.V.Unan,Ph ] S40,00
Agutous Nitrogen, Hiteate » Nimrite . E31532 I Si5.00
T T pii. AL H 1 S10.09

Aygucuus Kudium 226, Dissolyed E903.0 1 TS0
Agquznus Radium 224, Dissolved LE904.0 1 57506
Lenenus Lnlide, Tl ssnlved A250C | S10.00
Agutdus $olids, Towl Suspended Fifn2 ! 310.00
Aguevus Sulfate - A4500-SO4 E 1 $10.00

Test Total
$10.00
$10.00
310,00
L{LE:
$30.00
320,00
SN

S0}
$15.60
$10.00
3500
57500
S1.00
519.00
SI3.460

referenced above on the Chain of Custody or sample submittal documents.,

Ta assure that the guoted analysis and pricing specifications arc provided, pleasc inchiude the Quote 1D number

lahoratories fof thes service, ARy such kboratorics witl be Indicated within the Labarasory Analytical Report. *

Yuhcanwacting of ample anatyses 10 an outside kiboratary may be required, I se, Enetgpy Laburuturies will clilize Uy briondhi Labonatorics OF Qualifie eonrae
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EARORATORIES §

Jannary 200¢ : T Appendic B * Grounduater Sampling SOP ¢ Page 3

the Project Manager and the Jaboratory’s project manager, will decide whether or not to analyze the
samples.

3.4  FIELD DOCUMENTATION

All aspects of sample collection and handling as well as visual observations will-be documented in the
field Iogbooks. Field logbooks will note the following informaton:

Site location

Sampler name(s)
- Date and 6me of sample collection

Sample identification number(s)

Ficld water quality measurements (pH, conductmty, temperature)

Sample handling (including preservation, as appropriate)

How sample-collected (e.g. prab, composite, bailer)

Nuomber and type of any QA/QC or split samples collected

Field obscrvations, including any unusval conditions or activities in the area

. " S % & 0o 9 @

4.0 WATER QUALITY PARAMETERS

Water quality parameters to be analyzed for the col]cctcd sample are presented in Table 4.1 below.

T T '-'j -l Lo el rTA'BLE4 A st Ll .
. - WATER QUALITY mom‘romus PARAN ETEhs. > :
Parameter Fraction " Method Detection UNITS
' Limht
GENERAL CHEMISTRY AND ANIONS
pH EPA 150.1 0.1 mgfl
Elecirical Conductivity - EPA 120.1 1 ymhos/cm
Total Dissclved Solids . EPA 160,1 - 10 - mph
Totral Suspended Solids EPA 160.2 5 mall
Alkalinity EPA 310.1 2.0 mgfl (as
CaC0s}
Chiorlde EPA 325.2 1.0 mall
Fluoride EPA 340.2 0.1 mgll
Nitrate {NO3+NO2 as Ni EPA 353.2 0.02 : mgi
Sulfate . EPA 3758.3 10.0 - mafl
CATIONS AND TRACE METALS . : .
Barium Dissolved EPA 200,7, ICP 0.003e8} mall
Boron Dissolved - EPA 200.7, ICP +0.001 ¢ mgll
Calcium Dissolved EPA 200.7, ICP 0.2/ mpfl
Iron Dissolved EPA 200.7, ICP 0.01p\ mg/l
Lead Dissolved EPA 200.7, ICP 0.04 b\ mgfl
Maynesivm Disaolved EPA 200,7, ICP 0.2/ mplt
Potassium Dissoived EPA 200,7. ICP 0.30 4 mg/l
Sodium Dissolved EPA 200,7, ICP 0,307 mgll
Uranium Dissolved EPA 200.B. ICP-MS 0.0001 mg/l
Vanadium Dissolved EPA 200.7, ICP 0.0050 mafl
RADIONUCLIDES
Radium 228 Dissolved EPA 803.0 1 pCi/t
Radium 228 Dissolved EPA 904.0 1 pCill
Gross Alpha . Dissolved EPA 900.0 -1 pCill

- “ ke = ams sme sa .

Printed with FinePrint - purchase at www.fineprint.com
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PLEASE PRINT, provide as much information as possible. Refer 10 cerresponding notes on reverse side,
Jmpany Name: Project Name, FIVS #, Permi #, Etc.
UNE UL cepseou P
2port Mali Address: Mt Contact Namie, Phone, Fax, E-mal: Samplet Name if other than Conact
AT \sc; Spure Jep Thompsoal
:‘?F?‘uﬂ‘twﬁqacuﬁ w9, s a? @@7e) p37-62¢p SAME
STEAMENAT. $prrilas | co BUYFT IAMES THOMPEH I MiLig Lapl . com
mvolce Address: Inveoice Coutm:;& Phona Purchass Ordersf ELI Guote #;
e : Lot
v gok JeT?F Mfgq-z_z-éég’
ALLep, NM_BFSeS - 30T (5® ciziz
eport Required For.  POTWMWTPTY pw 5 | ANALYSIE REQU E..TE{D Notify ELI priortoRUSH  { .
: Other 70 % sample submittal for additional R
. E» : charges and scheduli
‘pecial Report Fomals - ELI must be notified prioc to 29 3‘% 0 1908 and scheduling Cooler Ds)
ample submittal for the following: 3 E% wlgie Comments: AT
eLacQ ARAQ LevervDd % §i g LIEtE —
5585 2 é .§ - Custody Sea@
tther, -‘ééEH t HE Intact fYN
p=1 ] . LY
po/EDT O Format 388 <ls g Signature @.u
SAMPLE IDENTIFICATION | Callesion [Cotiecbon] miEE Mateh ™=
{Name, Locaton, Interval, etc.) Date | Time | MATRIX niz|z ‘LabiD
NEeq - w1 el og | 4-w X Heicco s
seerzq - VENT3 ey | it | d-W X =
1]
[42]
-
2
| &
=
<
-
Q2
o
; =L
Y -l
Refinquished by: : Dala/Time: Shipped by, Recewpd by: ;i i :
Custody s £ AA—~ 18 May oyl 1 PS . LRITS ?nrx-‘k’o R, &[‘”f'\'? vy
Record  [Relinquished by: Date/Time! Stippadby. Receved by. T
MUST bhe LABORATORY USE ONLY
Signed  |samplebispossl:  Retum to cfent: Lab Oisporat: . {i Sample Type; # ot fractions
n certaln circumstances, samples submitted to Erergy Laboratorles, Ine. may be subcontractad to othercariified Isboratorfes | smple
This serves a3 nolics of this possiblity, Al vob-comract data vill be cloaty notated on Iy:u?r .:”T;n"g'e:; ;tumpleta the analysis requastad,

Visit our web site at www.energylab.com for additional information, downloadable fee schedule, forms, & links.
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1 ARCQRATORIES

Energy Laboratories Inc.
Sample Recelpt Checklist

Date and Time Received: 5£/20/2004 10:00.00

Chlent Nafma: United Nuctaar Corporation
Aecelved by sp

Work Order Numbar  CD405078%

Y a - =
Checklistcomplatedby: N W~ o e T 20% 00t al‘lﬁ‘r ] OM ) Revlewed by
Signahas i Dale Tnitints I Pate
Camier name: UBS | -
Shipping contalner/coeler In good condition? . Yos B/ e OJ Not Present ()
Custody seals Intact on shipplng contalner/cooler? Yes M No Mot Presant [
" Custody seals intact on sampla botiles? Yes [} No [ _NotPresent &
GChaln of custody present? Yes vo O
Chaln of custody signed when relinquished and recelved? Yes K No [
Chaln of custody agrees with sampla labels? Yes W No [
Samples In proper contalnerbottie? Yes no
Sample containers Intact? Yes No [
Suthicient samply vuiutie for indicated tost? Yos bl Mo
. All samples receivad within halding time? Yes & No (F
Contalner/Tomp Blank tempaoratura in nomplianca? Cves O Ne b7 18°C
Water - VOA vials have zero headspace? . ves [ Mo NoVOA vials submitted &
Water - pH accaplable upon recelp!? Yos b4 No [J  Notapplicabte {7
Adjusted? Checked by
Any No and/or NA {not applicable) response roust be defailed In tha commants section befow.
Cllent contacled.. Date contactad; Person contacted
Contacled by: Regarding:
Comments:

Spilt and preserved for lotal metats,

Corrective Action

Printed with FinePrint - purchase at www.fineprint.com
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ANALYTICAL SUMMARY REPORT

June 24, 2004

Max Chischilly
United Nuclear Corporation
1475 Pine Grove Road

Ste 109
PO Box 774018

Gallup, NM 87305
Workorder No.: C04050789 Quote ID; C1247 « Groundwater Sampling

+ Energy Laboratories Inc. received the following 2 samples from United Nuclear Corporation on 5/20/2004 for analysis.

SampleID Client Sample 1D Collect Date Recelve Date Muirix Teat

C04050789-001 NECR-Well 1 05/17/04 9:40  05720/04 Aqueous Metals by ICP/ICPMS, Dissolved
. Metals by ICP/ICPMS, Tota!

Alkalinity

QA Calculations

Chloride

Conductivily

Fluoride

Metals by ICP, Dissolved
Metals by ICP-MS, Dissolved
Nitrogen, Nitrate + Nilrite

p

Gross Alpha

Radinm 226, Dissolved
Radium 228, Discnlved
Salids, Total Dissolved
Seclids, Total Suspended
Sulfate

C04050789-002 SECT27-Vent 3 .' 05/17/04 14:30 05/20/04 Aqueous Same As Above

There were no problems with the analyses and nll data for associated QC met EPA or laboratory specifications
except where noted in the Case Nammative or Report,

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

Wit Groes
ASEATESY S LA ON

R:partlApproved By: ,
: 77 4/4/«—&/7'
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Date: 24-Jun-04

CLIENT: United Nuclear Corporation

Project: UNC Closeout Plan CASE N ARRATIVE
Sample Delivery Group: C04050789 '

THIS IS THE FINAL PAGE OF THE LABORATORY ANALYTICAL REPORT

COMMENTS
Additlonal metals added per client's request 6/23/04.

BRANCH LABORATORY LOCATIONS
&li-b - Energy Laboratories, Inc. - Billings, MT
eli-cs - Energy Loboratories, Inc. - College Station, TX
eli-g - Energy Leboratories, Inc, - Gillette, WY
eli-k - Energy Laboratories, Inc. - Helena, MT
- eli-r- Energy Laboratories, Inc. - Rapid City, SD

ORIGINAL SAMPLE SUBMITTAL(S)

All original sample submittals have been returned with the data package. A copy of the submittal(s) has been included and
tracked in the data package, .

SUBCONTRACTING ANALYSIS )

Subcontracting of sample analyses to an cutside laboratory may be required, Ifso, ENERGY LABORATORIES will utilize
its branch Iaborataries 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 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
requirements as set forth by NELAC. Some client specific reporting requirements rmay not require NELAC reporting

protocol. NELAC Certification Number E87641.

ELI appreciates the opportunity.to provide you with this analytical service. For additional information and services visit our
web page www.cnergylab.com.

The total number of pages of this report are indicated by the page number located in the lower right comner,

Printed with FinePrint - purchase at www.fineprint.com



. ATTACHMENT-1 | |

WESTWATER CANYON MEMBER WATER QUALITY DATA
!{_ﬁate Sample ID!| Location .Anaiyte Units Value [Qualifier
18112/1976 ‘Mill Well _ jAlkalinity (CaCO3) mg/L 100]
[812/1976 Mill Well :|Arsenic . - _ ). _mgAi. |.0.001
fl8/12/1976 g Mill Well |Bicarbonate - ' mglL 121.7
Iis/12/1976 - Mill Well  [Cadmium _~ : - . mg/L 0.01
118/12/1976 . Mil Well _|Caleium - - - |' mglL 55
[le/12/1976 __Mill Well__|Chloride | moll 17
8/12/1976 1 MilwWell {Magnesium - - |' mglL 0.8
8/12/1978 : Mill Well |Manganese I mgi. 0.08
81211976 | - Ml Well _|Nilrate + NirateasN_|_mg/L._|__ 53| I‘
8/12/1976 ' Mill Well _ |pH - ! S 7.98]"
18/12/1976 | Mill Well __|Potassium —_mglL 6.6 I
l[8r12/1976 . Mill Well .{Sslenium : ~mglL 0.01 [i
[le/12/1976 ~Mill Well _|Sodium : ~__mg/L 60 It
B/12/1976 Mill Well _|Sulfate : L 32 i
BA21976) _MillWell  |TDS : mg/L. 335
2/13/1979 | TS-24A | Minewater |Aluminum C e mghl 0.2
2/113/1879 | TS-24A Minewater [Arsenic © -mg/l 0.01|
213/1979 | TS-24A | Minewater |[Barium __mg/l 0.1«
2/13M1979 | TS-24A i ' Minewater |Boron : .mg/t 0.2;
2/13/1979| TS-24A | ' Minewater [Cadmium . ~_mgll 0.001|<
2/13M1979| TS-24A | : Minewater |Chioride -mg/| 5.8}
2/13/1979 | TS-24A Minewater |Chromium - mygfl 0.001]<
2/13/1978 | _TS-24A | Minewater |Cobalt ~_mgh 0.01j< Jg
2/13/1979] TS-24A | Minewater |Copper . o mgh 0.001
2/13/1979 | TS-24A | ' Minewater |Cyanide - “mg/ 0.1}<
2/13/1879|_ 7S-24A | ' Minewater |Fluoride : “mg/l 0.5
2/13/1879 ) TS8-24A | Minewater |lron ' -mg/l 0.05
213/1979| TS-24A | Minewater |Lead mg/t 0.001]<
2131879 ] T8-24A |' Minewater |Manganese mg/ 0.006
2/131979] TS-24A | Minewater |Mercury -mgll 0.0004|<
2/13/1979 | TS-24A | ' Minewater [Molybdenum mg 0.003
2/13/1979 | TS-24A | Minewater {Nickel ggfeT] 0.01}<
2/13/1979 | _ TS-24A |' Minewater |Nitrogen, Nitrate (as N) -mg/l 0.7
2/13/1979]1 TS-24A | Minewater lpH, lab suU B.4
2113/1878 | TS-24A Minewater |Phenols ' “mg/ 0.003
2/13/1979 |  TS-24A Minewater |Radium-226 pCii 76.71£ 2.8
2131979 "TS-24A Minewater |Radium-228 pGif 1121
2131979 | TS-24A | _Minewater |[Selenium mg/i 0.0
2/13/1972 | _TS-24A Minewater |Silica mg/l 0.01]=
2/13/1979 | TS-24A | Minewater {Sulfate mg/l 77
2M13/19798 ] TS-24A Minewater |TDS mg/l 552
2/13/1979| TS-24A | Minewaler |Uranium mg/l 1.25
2/13/1978 ] TS-24A Minewater |Zinc mg/l 0.02
2114/19791 TS-28A Minewater |Aluminum . mgid 0.3
2/1411979 | TS-28A | Minewater |Arsenic mg/l 0.01]<
“211411979 TS-28A Minawater |Barium mg/i 0.1]< I
2114/1979 | TS-28A Minewater - |Boron mg/l 0.2
211471879 TS-28A Minewater |Cadmium mg/l 0.001]<
2/14/1979 | T8-28A Minewater |Chloride mgfl 6.1
271471979 | TS-26A_ | Minewater |Ghromium mgi__|_ 0.001|<
271411879 TS-28A Minewater |Cobalt _ —_mg/ 0.01{<
12/14/1979 | TS-28A | Minewater |Copper mg/l 0.002
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ATTACHMENT .1

WESTWATER CANYON MEMBER WATER QUALITY DATA
[Date Sample iD ] Location Anaiyte . “Units. | Value [Qualifier
21411979 '-ng'-ZBA Minewater [Cyanide mg/l 0.1|<
2/14/1979 | TS-28A ] Minewater |Fluoride mg/l 0.5
2/14/1979 | - TS-28A Minewater |lron i mgl 0.01
2/14/1979 ] TS-28A Minewater |iLead i mgh 0.001i<
2141979 | TS-28A Minewater [Manganese ' mg/l 0.002
2/1411979§ TS-28A | Minewater |Mercury ! mg/l 0.0004|<
2/14M19791 TS-28A Minewater |Molybdenum mg/l 0.001
2/14/1979 | TS-28A | Minewater Nickel mgh 0.01
2/14/1979 | TS-28A | Minewater |Nitrogen, Nitrate {as N} moh 1.2
2/14/1979 | TS-28A Minewater |[pH, lab suU 8.4
2/14/1979 | TS-28A | Minewater |Phenols mg/l 0.003
2/14/1978 | TS-2BA | Minewater jRadium-226 pCil 103]x 3
2114/19791 TS-28A | Minewater |Radium-228 pCifl 1|x2
2/14/1979| TS-28A | Minewater |Selenium mg/l.__ 0.04
2/114/1979 ] TS-28A } Minewater |Silver mgl | 0.01<
2141979 | TS-28A | Minewater [Sulfale mgi - 78
2/1411979 | TS-28A | Minewater |TDS mg/l 421
2/14/1979 | _TS-28A | Minewater |Uranium mg/l 0.725
2/14/1978 | TS-28BA Minewater jZinc mg/ 0.01
2/16/1979] TS-33A | Minewater |Aluminum mgh 1.2
216/1979 | TS-33A | Minewater |Arsenic mg/l 0.01]<
2/16/1978 | TS-33A | Minewater |Barium mg/l 0.3
2/16/1979| TS-33A | Minewater |Boron : mg/l 0.2 !
2/16/1978] TS-33A Minewater [Cadmium i mg/l 0.001|< |
2/16/1978 | TS-33A Minewater |Chioride i mg/ 7.7 :
2/16/1979 | TS-33A | Minewater |Chromium : mg/l 0.002
2/16/1979 | TS-33A | Minewater {Cobalt mgfl__ | 0.01{< :
2/16/1879 | TS-33A Minewater |Copper mg/l 0.004 :
2/16/1979 | TS-33A | Minewater |Cyanide mgfl 0.1]< ;
2/16/1979 | TS-33A Minewater |Fluoride mg/l 0.48 !
2/16/M1979 | TS-33A | Minewater |lron mgA 4.9 .
21611979 TS-33A | Minewaler |Lead mg/ft | 0.001]< ;
2/16/1979 | TS-33A | Minewater |Manganese mgh | 0.011] - :
2161979 | TS-33A | Minewater |Mercury mg/l | 0.0004]<
2/16/1979] TS-33A | Minewater |Molybdenum mg/l 0.003 I
2/16/1979 | TS'33A | Minewater |Nickel mg/l 0.01}= :
2/16/1979 | TS-33A Minewater JNitrogen, Nitrate (as N) myg/l 0.7 :
2/16/1979 | TS-33A Minewater ipH, lab SuU 7.98 :
2/16/1979| TS-33A | Minewater {Phenols mg/i 0.004 :
2M16/1979| TS-33A | Minewater |Radium-226 pCi 0.6[20.4 !
21611979 | TS-33A | Minewater |Radium-228 pCift 52 :
2/16/1979 | TS-33A | Minewater [Selenium mg/i 0.04 i
2/16/1979 | _TS-33A | Minewater |Silver mg 0.01]<
2/16/1979 | TS-33A Minewaler |Sulfate mgl 81
2/16/1979 | TS-33A | Minewaler {TDS mafl 415
2116/1979 | TS-33A | Minewater {Uranium mgh | 207
2/16/1979 | TS-33A | Minewater |Zinc mafl 0.01}<
2/17/1979 | TS-38A Minewater |Aluminum mgi 0.3 il
2/17/1979 | TS-38A | Minewater |Arsenic mgh | 0.01}< "
21171979 | TS-38A | Minewater |Barium mg/l 0.7
2/17/1979 | TS-38A Minewater |Boron mg/l 0.2 I

TS-38A | Minewater |Cadmium mg/l 0.001]< i

2171979
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ATTACHMENT:1

[iDate Sample ID _kocallon ‘Analyte Unlts Value [Qualifler
2171979 | 15-36A Minewater (Chioride -mgf 6.2
2/17/1979| TS-38A | Minewater |Chromium - _mgh 0.001]<
2/17/1979 | TS-38A | Minewater |Cobalt mgA ‘0.01j<
21711979 | TS-38A Minewater |Copper - mg/ * 0.0011<
2/171979 | TS-38A Minewater |Cyanide mgl i 0]«
271979 | TS-38A | Minewater {Fluoride - ~mgd |- 048
217/19791 TS-38A | Minewater |lron : mg/ P25
2/17/1979|_ TS-38A | -Minewater |Lead mg/l 0.001)<
217/1979 | TS-38A | Minewater |Manganese : mgAi |- 0.003
2/17/1979 | TS-38A | ‘Minewater |Mercury ! mgh 0.0004/<
21719791 TS-38A Minewater [Molybdenum mg/ + 0.002].
2M17M1979 ] TS-38A | -Minewater [Nickel . mafl 0.01l<
2M7/1978] TS-38A ‘Minewater |Nitrogen, Nitrate (as N) mg/ 0.5
217/1979| TS-38A | Minewater [pH,lab - SV 8.2
211711979 | _TS-38A | ‘Minewater |Phenals - ma/l 0.005}:
21711979 | TS5-38A | :Minewater |Radium-226 pCin 49.3[x 21
2171979 | _TS-38A | ‘Minewater |Radium-228: pCifl <
2/17/1979] TS-38A |.iMinewater |Selenium mg/l 0.03
2/17/1979( TS-38A | iMinewater [Siiver mo/i 0.01]<
21771879 | TS-38A | :Minewater |Sulfale mgh 76
2/17/1979 | TS5-38A Minewater [TDS mgi 483
2/17/1979 | TS-3BA | Minewaler |Uranium ma/i 2.1
217/1979| TS-38A |.iMinewater |Zinc i mg/l 0.01j<
I 2/21/1979 | TS-43A | iMinewater [Aluminum mg/l 0.3
2/21/1879 | TS-43A | :Minewater JArsenic mg/l 0.01/<
2/21/1979 | "TS-43A | iMinewater |Barium mgh 0.4
2/21/1979| TS-43A | :Minewaler {Boron mgA 0.3
2/21/1979| TS-43A | iMinewater |Cadmium mo/l 0.001{<
2/21/1979} T8-43A | Minewaler |Chloride mgh : 7
2/21/1978 1 TS-43A | iMinewater [Chromium mg/l 0.001)<
2/21/1979|  TS-43A |.:Minewater (Coball mg/l 0.01}<
(272171979 ] 75-43A | ‘Minewater Copper ! mag/t 0.003
2/21/1979 | _TS-43A |..Minewater }Cyanide mpi 0.1<
2/21/11979 | TS-43A _|. iMinewater |Flucride mgA 0.46
2/21/1979 | TS-43A | :Minewater |lron ! mg/l 0.07
2/21/1979 | TS-43A | :iMinewater |Lead mg/l 0.001j<
2/21/1978 | TS-43A | Minewater |Manganese mg/l 0.01
2/21/1979 | TS-43A Minewater [Mercury - mg/t 0.0004 )<
22119761 TS-43A | 'Minewater [Molybdenum mgA 0.002
2/21/1979 |__TS-43A | :Minewater [Nickel mg/l 0.0tl<
2/21/1978 | TS-43A | iMinewater [Nilrogen, Nitrate (as N) mgh 0.4
2/21/1979 | _TS-43A |::Minewater [pH, lab ' mg/l 8.19
2/21/1979 | TS-43A |.iMinewaler [Phenols mg/l 0.003
2/21/1979 | TS-43A | iMinewater |Radium-226 pCill 82[+1.7
2/211979 | TS-43A | iMinewater |Radium-228 pCiA 1l<
2/21/1879 ] TS-43A | iMinewater |[Selenium mg/l 0.03
2/21/1979 |  TS-43A 1 ‘Minewaler |Silver mght 0.01]<
2/21/1979 ] TS-43A |. Minewater [Sulfate mg/l 73
2/21/1978 | TS-43A |- Minewater |TDS mg/l 386
2/21/1978 | TS-43A | :Minewater {Uranium mg/l 0.86
/21118791 TS-43A | :Minewaler |Zinc mg/l 0.01]<
2/27M1979 |  TS-47A | 'Minewater [Aluminum mg/l 0.3
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ATTACHMENT 1

‘ WESTWATER CANYON MEMBER WATER QUALITY DATA
Date [SampleID|_Location [ Analyte Units | Value [Qualifler ||
e ————
2/2711979 | _TS-47A | Minewater |Arsenic . moA, 001« - -l
2/27/11979 |. TS-47A Minewater |Barium -mgh. 0.1].- Il
2/27/1979 | TS-47A | Minewater |Boron mg/ -0.3] I
2/27/1979 |' TS-47A Minewater [Cadmium mg/l 0.001]< " .
2/27/1979 | TS-47A Minewater |Chloride mgl 7 -
2/27/1979 |, TS-47A Minewater |Ghromium mg/ 0.001]<
2/27/1979 |. TS-47A Minewater |Cobalt mgA. 0.01)<
2/27/1979 | TS-47A Minewater |Copper mgA 0.001]<
212711979 | _-TS-47A | Minewater |Cyanide mgl’ 0.2
2271978 || TS-47A | Minewater |Fluoride mgl 0.48
2/2711979 i _TS-47A | Minewater liron ma/l 0.61
2/27H979 |\ - TS-47A Minewater |Lead mgh 0.001}<
2/27/1979 | TS-47A Minewater |Manganese mgh - 0.02
2/27/1978 | TS-47A Minewater |Mercury mgh 0.0004
2/2711979 | TSHATA Minewater |Molybdenum mgfl 0.001)<
2/27/1979 |. TS-47A Minewater _|Nickel maA 0.01]<
21271979 | TS-47A |- Minewater |Nitrogen, Nitrate (as N) mgA 0.5
2/27/1978 | TS-47A | Minewatler {pH, lab mg/ 7.42
2/2711979 | TS-47A | Minewalter {Phenols mg/ 0.002
2/27M1979 | TS-47A Minewater ]Radium-226 pCifl 155|+ 3
2/27M1879 | TS-47A Minewater |Radium-228 pCiAl 1l<
20271979 ] TS-47A Minewater |Selenium - mgh 0.04
2/27/1979 | TS-47A Minewater {Silver mg/ 0.01}<
2/27/1979 1 TS-47A Minswater Suifate mg/l 70
2/27/1978 | TS-47A Minewater {TDS mg/ 383
2/27/1979 | TS-47A | Minewater [Uranium mg/l 3.71
2/27/1979 | TS-47A | Minewater |Zinc mg/l 0.01]<
3/14/1979 | TS-52A Minewater |Aluminum mg/l 0.3
3/14/1979 | TS-52A Minewater |Arsenic mg/l 0.01]<
3/14/1978 ] TS-52A Minewater |Barium mg/l 0.2
3/14/1979 | TS-52A Minewater |Boron my/ 0.3
3/M14/1979| TS-52A° | Minewater |Cadmium mg/l 0.001|<
3/14/1979 | TS-52A | Minewater |Chioride mg/l 6.5
3/14/1979 | TS-52A | Minewater |Chromium mg/ 0.041
3/14/1979] TS-52A | Minewater |Cobalt mg/ 0.01i<
3/14/1979 | TS-52A Minewater |Copper mg/l 0.018
3/14/1979 | TS-52A Minewater |Cyanide mg/l 0.1
3/14/1979 | TS-52A | Minewater |Fluoride mg/l 0.52
314/1979 | TS-52A | Minewater |lron mg/l 0.62
3/14/1979 | TS-52A Minewater |Lead mg/l 0.001]<
31471979 | T5-52A Minewater |Manganese mgi 0.081
3/14/1979| TS&-52A | Minewater |[Mercury mo/l 0.0004|<
31141979 | TS-52A | Minewater |Molybdenum mgh 0.003
3/14/1979 | TS-52A | Minewater |Nickel : mg/l 0.01|<
3114/1979| TS-52A | Minewater |[Nitrogen, Nitrate (as N mg/l 0.5
3/14/1978 | TS-52A Minewater |pH, lab mg 7.2
3/14/1978 | TS-52A Minewater |Phenols mgfi 0.006
3/14/1979 | TS-52A Minewater |Radium-226 pCii 67|27
3/14/1979 | TS-52A Minewater |Radium-228 pCin 1)<
3/14/1979 | TS-52A Minewater |Selenium mgh 0.03
3/14/1979 | TS-52A | Minewater |Silver mgi 0.01]< I
3/14/1979 | TS-52A | Minewater |Sulfate mgh 70 It
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Date Samgle D] Location. -Analyte 1 ‘| Units Value Qualitier
|Bn4s79]_T5-52A | Minewater [1D8 - -l mgi 386
3/14/1979 |__TS-52A | Minewater |Uranium | _mg/ 1.57
3/14/1979 |- "TS-52A | Minewater |Zinc - 1 moA 0.02
3/27/1979 | .1 TS-56A | Minewater [Aluminum ' 4 mg/l RIS
3/27/1979 |_-TS-56A | Minewater |Arsenic 1 __mg/ 0.01]< °
3/27/1878 | -TS-56A |.:Minewater |Barium | __mg/l 0.2
3/27/19791.:TS-56A | Minewater |Boron 4__mahl 0.2f -
3/27/1979§ : TS-56A |.Minewater |Cadmium 1 mgl 0.001i< -
3/27/1979 | :TS-56A__|. Minewater !Chloride 1__mg/ i
3/27/1979 | - TS-56A |- -Minewater |Chromium 1__mgh 0.002

- I3/271979 | 1 TS-56A |: Minewater |Cobalt 1 mg/l 0.01i< .
3/27/1979 | ' TS-56A |. Minewaler |Copper ' mg/i 0.001] .
3/27/1979 | 'TS-56A |. :Minewater |Cyanide 1 _mgll 0.1)<
3/27/1979 | TS-56A | :Minewater [Fluoride |_mg/ 0.48]-
3/27/11979 | | TS-56A _|. Minewater liron | mgl 0.02
3/27/1979 | : TS-56A |, Minewater {Lead |___mg/l 0.001|<
3/27/1979] . TS-56A Minewater |Manganese mg/! 0.002
3/27/1979 | | TS-56A | Minewaler |Mercury 1 __mgh 0.0004|«
3/27/1979 | i TS-56A 1~ Minewaler |Molybdenum 1 mgi 0.001
3/27/1979 | | TS-56A |. Minewaler [Nickel mg/i 0.01|<
3/27/1979 ] - T5-86A Minewater |Nitrogen, Nitrale (asN) |  mg/i 0.5
3/27/1979 | | TSE6A |. Minewater |pH, lab mg/l 8
3/27/1879 | : TS-56A | -Minewater |Phenols 1 mgl 0.001|<
3/27/1979 | ' TS:66A |. Minewater |Radium-226 pCii - 89.8|+2.3
3/27/1979 1 i TS-66A | :Minewaler |Radium-228 pCi/ 2/+1
3/27/1979 | ' TS-56A |i:Minewater [Selenium mg/l 0.03
3/27/1979 | - TS:56A |, Minewater |Silver mg/| 0.01]<
3/27/1979 | ~ TS-56A {: :Minewater |Sulfate mg/l 76
3/27/19791 ' TS-56A 1’ :Minewater |TDS mg/| 404
3/27/1878§ TS-56A |: ‘Minewaler |Uranium mg/| 1.53
3/27/1979 ]  TS-56A |. Minewaler |Zinc mg/| 0.01[< .
4/11/1979]_: - TS-63 |’ Minewaler [Aluminum mg/| i0.2{<
4/11/19791 .TS-63 |. Minewaler |Arsenic mg/l 0.01]<
4/111978] -TS-63 |. Minewater |Barium mg/| 0.2
4/11/1979| . .T8-63 |’ Minewater [Boron mg/l AR
4111979 | * TS-63 | :Minewater {Cadmium mg/l 0.01[<
4/11/1979] - TS-63 ‘Minewater |Chloride mg/| 5.
41171978 | _T8-63 Minewater |Chromium mgh 0.02|<
4111979 |__-TS-63 __|: Minewater |Cobait mg/| 0.03|<
41171979 'TS-63 | Minewaler |Copper mo/l 0.01)<
4/11/1979] 'TS-63 Minewater |Cyanide mg/l 04]=
4/11/1979| - TS-63 Minewater _|Fluoride ma/l 0.51

t 4/11/1979| . 75-63 Minewater jiron mg/l 0.05]<

4/111/1878] T5-63 Minewater |Lead my/l 0.05}<
4/11/1879} :TS-63 Minewater |Manganese mg/l 0.01[<
4M11/19781 . TS-63 Minewater [Mercury mp/! 0.0004|<
4/11/1979] - TS-63 Minewater |Moiybdenum mg/| 0.04)<
4/11/1979 | :TS-63 Minewater |Nicke! mg/l 0.02
4/11/1979] -TS-53 Minewater |Nitrogen, Nitrate {as N) mg/i 13
411/1978) TS-63 Minewaler JpH, lab mg/l 7.59
4/11/1979] :TS-63 Mingwater |Phenols mg/l 0.001|<
41111979 -TS-63 Minewater }Radium-226 pCl 22
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[Oate Sample ID] —Location T~ Analyte Units _ | Value [Qualifier
4/11/1979 | TS-63 Minewater |Radium-228 ' pGli - 8 ‘
4/11/1979 | TS-63 Minewater |Sc .1 |umhosfcm 600

41111979 |. TS-63 Minewater [Selenium ' mg/l 0.02

4/111/1979 | TS-63 Minewater |Sliver i mg/ - 0.01]<
4/11/19798 | TS-63 Minewater [Sodium mg/l - 853

4/111979 | T8-63 Minewater |Sulfale mg/l 75.8

4/11/1979 |  TS-63 Minewater |TDS : mg/l 380.5

4/11/1979 | TS-63 Minewater |Thorium-230 : pCifl -0.6f<
4/11/1979 | TS-63 Minewater |Uranium : mg/l 2.29

4/11/1979 | TS-63 Minewater |Vanadium mall 0.1]<
4/11/1979 | TS-63 Minewater ]Zinc mofl 0.01]<

5/2/1979 TS-69 Minewater [Aluminum mg/l 0.2{<

521979 | - 15-69 | Minewater |Barium mgfl 0.1l< E
5/2/1979 TS-68 Minewater |Cadmium mg/t 0.01]<

5/2/1979 TS-69 Minewater |Chloride mg/l 5

5/2/1979 TS-69 Minewater |Chromium mghl 0.02}<

5/2/1979 TS-69 Minewater |Cobalt mgh 0.05]< 3
5/2/1979 TS-69 Minewater |Copper mg/l 0.01]« )
5/2/1979 TS-69 Minewater |Fluoride mgh 0.42 ,

. ||5/2/1979 T5-69 Minewater |lron mg/l . 0.04]< .

5/2/1979 TS-69 Minewater |Lead mg/ 0.05]< :
5/2/11879 TS-68 Minewater [Manganese mg/i 0.01}< - 5
5211979 .| TS-69 Minewater |Mercury mg/i 0.00041< ,
5/2/1979- | 15-69 Minewater [Molybdenum mg/l 0.04l< |
5/211979 TS-69 Minewater |Nickel mg/l 0.04i< f
5/211979 TS-69 Minewater |Nilrogen, Nitrate (as N} mg/l ' 1 ;
5/2/1979 TS-69 Minewater |pH, lab mgA 8.45 :
5/2/1979 TS-69 Minewater |Phenols mg/l 0.0014< y
5/2/1979 TS-69 Minewater |Radium-226 pCifl 11.2 ;
5/2/1979 TS-69 Minewater |Sc umhos/cm 485 .
5/2/1979 TS-69 Minewater |Sliver mg/l 0.01]< g
5/2/1979 TS-69 Minewater |Sodium ~ mg/l 1009.1

5/211979 TS-69 Minewaler |Sulfate mg/i 73.3

5/2/1979 TS-69 Minewater |TDS mgh 370.5 I
5/2/1979 TS-69 Minewaler |Thorium-230 pCil 5.8| -

S/21979 TS-69 Minewater |Uranium mg/l 1.7

5/2/1979 T8-69 Minewaler |Vanadium mg/| 0.1]<

5/2/1979 TS-69 Minewater |Zinc ma/ 0.011< :
6/11/1979 Minewater [Aluminum mg/l 0.339 ;!
6/11/1978 - Minewater |Arsenic mg/l 0.0118 ’
6/11/1979 Minewater _{Barium mgA 0.043 i
6/1111979 Minewater jBoron mg/ 0.01 k
6/11/1979 Minewater [Cadmium mgA 0.0038 ;
6/11/1979 Minewater [Chioride mgA 13.4
“611 11979 Minewater [Chromium mg/ 0.0356
6/11/1979 Minewater jCobalt mgA 0.0001|< )
6/11/1979 Minewater [Copper mgh 0.0235
611/1979 Minewater _|Fluoride mgh 0.55

6/11/1979 Minewater jlron mg/ 0.059

6/11/1979 Minewater |Lead mgA 0.0138

6M11/1979 Minewater [Manganese mgA 0.0026

6/11/1979 Minewater {Mercury mgA 0.001
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6/11/1979 . Minewater |Molybdenum - mg/l 0.0373
6/11/1878 Minewater |Nickel mgh | 0.1348
6/11/1979 Minewater [Nitrogen, Nitrate (as N} mg/ 0.1<
6/11/1979 __Minewater |pH, lab ‘ SuU 7.94
l6/1r1979 Minewater {Radium-226 pCill 36.1
6/11/1979 | Minewater |Radium-228 PG 5.2
|6/11!1979 ' Minewater |Sc | umhos/cm 690
6/11/1979 Minewater |Selenium mg/l 0.0149
6/111979 Minewater |Sliver mg/l 0.0054
6/11/1979 Minewater |Sodium mal_ 10
l6/111979 Minewater {Sulfate ma/l 111.5
16711/1979 Minewater |TDS . mgA 4496
“6!11!1979 Minewater |Thorium-230 pCifl 120.5
6/11/1979 Minewater |Uranium mg 3.62
f16/11/1979 Minewater |Vanadium -mgll 0.1
6/11/1879 Minewater |Zinc ﬁ mafl 0.0022
4/30/1980 Minewater JAlkalinily {CaCO3) mg/ 232
4/30/1980 Minewater |Aluminum mg/l 2.8
4/30/1980 __Minewater {Barium mg/l 0.1
4/30/1980 Minewater |Calcium mg/t 10.1
4/30/1980 Minewater {Chioride mg/t 6.5
4/30/1880 Minewater |lron mgh 1,99
4/30/1980 Minewaler |Lead-210 pCiA 2401+ 7.0
4/30/1980 Minewater |Magnesium mg/l 11
4/30/1980 Minewater |Manganese mg/l 0.0038
4/30/1980 _Minewater pH, lab su 8
4/30/1980 Minewater |Potassium mg/l 2.2
4/30/1980 Minewater |Radium-226 pCifl 450112
4/30/1980 Minewater |Radium-228 pCi i<

- 14/30/1880 Minewater {Sc umhos/cm 691
4/30/1980 Minewater (Selenium mg/i 0.004
4/30/1980 Minewater |Silica mg/l 21
4/30/1980 Minewater |Sodium mgA 170
4/30/1880 Minewater [Sulfate mg/l 7
4/30/1980 Minewater lIps mgh - 381
4/30/1980 Minewater [Thorium-230 pCi/l -0.6]<
4/30/1980 Minewater [Uranium ‘mg/ 2.84).
4/30/1880 Minewater |Zinc mg/i 0.02
7/16/1980 Minewater |Alkalinity {Cal03) mg 127
7/16/1980 Minewater JAluminum mg/| 0.1]<
7/16/1980 Minewater |Barium mgh 0.01<
7/16/1880 Minewater |Bicarbonate mg/l 155
7/16/1980 Minewater |Calgium mg/l 31
7/16/1980 Minewater {Carbonate mg/l 0.1]<
7/16/1980 Minewater |Chloride - mgh 14.9
7/16/1980 Minewater |lron mgA 0.1]«
7/16/1980 Minewater |Lead-210 pCi/l 0|t 3.42
7/16/1980 Minewater Magnesium mg/l 4.2
7/16/1980 Minewater |Manganese mg/l 1.3
7/16/1980 Minewater |pH, lab Su 6.7
7/16/1980 Minewater |Potassium mg/l 1.9
7/16/1980 Minewaler |Radium-226 pCifl 86.1{x 1.7
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA
ul_)ate Sample ID[ Location Analyte | Units | Value Qualifler
7/16/1980 . |_Minewater |Radum-228 pCUl 1.3|£ 5.0
7/16/1980 Minewater [Sc umhos/cm 950
7/16/1980 Minewater |Selenium . mg/l 0.05 I
7/16/1880 Minswater |Silicon mg/] 6.9
7/16/1980 Minewater |Sedium mgA 140
7/16/1980 Minewater [Sulfate mgf 272
7/16/1880 Minewater |TDS mg/l 538
7H16/1980 Minewater |Thorium-230 pCifl 5.3]t2.6
7/16/1980 Minewater |Uranium mg/l 2.7
7/16/1980 Minewater |Zinc mg/ 0.01
10/9/1984 Mill Well _|Alkalinity (CaCO3) mg/L 197
10/9/1984 Mill Well _JAluminum ma/l 0.05 f
10/9/1984 - Mill Well _|Ammonium as N mgi. 0.05
10/9/1984 Mill' Well _ |Arsenic ma/l. 0.001
10/g/1984 MillWell _|Bicarbonate ma/L 239.7 |
10/8/1984 Mill Well _jCadmium mg/L 0.01
10/911984 Mill Well__[Calcium mg/L 4.7
10/5/1984 “Mil Well _Chloride mg/L 4.1 i
10/9/1984 Mill Well  |Cobalt mg/L 0.05
_|[1o/9/1984 Mill Well _ |Gross Alpha pCHL 43

10/9/1984 Mill Well _|Lead mg/L 0.05
10/9/1984 Mill Well _|Lead 210 pCil. 9.3
10/9/1984 Mill Well  |Magnesium ma/l 3.24
10/9/1984 Mill Well IManganese mg/l. 0.01
10/9/1984 Milt Well  {Molybdenum mg/L 0.01
10/9/1984 Mill Well _|Nicke! mg/l 0.05
10/9/1984 Mill Well {pH s 8.4
10/9/1984 Mill Well _[Potassium meg/L 1.6
10/9/1984 Mill Well _ |Radium 226 pGi/l. 1.8
10/9/1984 Mill Well  |Selenium mg/l. 0.001
10/9/1984 Mill Well _ |Sodium mg/L 103.2}
10/9/1884 Mill Well _jSulfate mg/L 17.7
10/9/1984 Mill Well | TDS mg/L 228
10/9/1984 Mill Well _{Thorium 230 pCiL 61.3
10/9/1984 Mill Well  TUranium mg/l 0.065
10/9/1984 Mill Well _|Vanadium mg/L 0.01
4/23/1992 Mill Well _|Alkalinity (CaCO3) mg/ll. - 201
4/23/1992 Mill Well  |Aluminum mg/l. 0.1
4/23/1992 - Mill Well  |Ammonium as N mo/L 0.1

\ 4/23/1892 Mill Well _ |Arsenic mg/L 0.004

ii 4/23/1992 Mill Well _ [Beryllium mgf. 0.1

; 4/23/1992 Mill Well _|Bicarbonate mg/L 245

‘ 4/23/1992 Mill Well_|Cadmium mg/L 0.01
4/23/1992 Mill Well  |Calcium mg/L 3.2
4/23/1992 Mill Well__|Chloride mg/L 6.3
4/23/19952 Mill Well  |Cobalt mg/L 0.01
4/23/1992 Mill Well _ |Gross Alpha pCiflL 2.3
4/23/1992 Mill Weli |Lead mgit. 0.05
4/23/1892 MillWell _}Lead 210 pCi/L 1
4/23/1992 Mill Well _Magnesium mg/l. 0.4
4/23/1992 Mill Well  {Manganese mg/t. 0.01
4/23/1892 Mill Well _ |Molybdenum mg/L 0.1
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA

iiggée | Sampie ID | Location _ Analyte . Units .] vaiue [Qualifier
C|a2sngegy . :Mili Well  INickel mg/L -t 0.05
4/23/1992 ‘Milt Well _[Nitrate + Nitrate as N mg/L 0.1
4/23/1992 Ml Well  |pH ‘5., 8.83
4/23/1992 ;Mill Well  |Potassium mg/L 1
4/23/1992 'Mill Well _|Radium 226 pCi/L. 0.4
4/23/1992 —Mill Well _|Radium 228 pCilk 2.1
|4/23/1992 :Mill Well | Selenium mgll | 0.218
4/23/1992 iMill Well __{Sodium mg/L 123
4/23/1992 iMill Well  jSuliate mg/L 33.3
4/23/1992 (Mill Well _[TDS mg/L 292
4/23/1992 Mill Well | Thorium 230 pCilL 0.2y
4/23/1992 {Mill Weil | Uranium mo/l 0.576}
14/23/1992 Mill Well . [Vanadium ma/L 0.1].
7/28/1893 (Mill Well  |Alkalinity {CaCO3) mg/L 188}
7/28/1993 iMill Well _|Aluminum mg/l -0.16[
7/28/1893 IMill Well  |Ammonium as N mg/l 0.05
7/28/1993 {Mill Well  jArsenic mg/l. 0.001}:
7/28/1993 iMill Well _ |Beryliium mg/l 0.005¢ i
7/28/1993 Mill Well _[Bicarbonate ma/l 229
7/28/1993 ‘Mill Well - _|Cadmium mo/l 0.01
7/28/1893 iMill Well _ {Calcium mg/L 15
1/28/1983 'Mill Well _|Chloride mafl 182
7/28/1993 ‘Mill Well __[Cobalt ma/L 0.01
7/28/1993 Mill Well _ [Gross Alpha pCilL 1.8
7/28/1993 :Mili Well _ |Lead mg/l 0.05
7/28/1993 ‘Mill Well  |Magnesium mg/L 4.9
7/28/1993 Mill Well __|Manganese mg/L 0.24
7/28/1993 Mill Well _ |Molybdenum mg/L 0.1
7/28/1893 ‘Mill Well |Nickel mgiL 0.05
7/28/1983 ‘Milt Well |Nitrate + Nitrate as N mg/L. 0.1
7/28/1993 Milt Well  |pH s.uU. 8.49
7/28/1893 Mil Well  |Polassium mg/l 3
7/28/1993 Mill Well _|Radium 226 pCill. 1.6
7/28/1993 Mill Well _|Radium 228 pCilL 14
7/28/1993 Mill Well _|Selenium mg/l. 0.003
7/28/1993 Mill Well _ [Sodium ma/L 708
7/28/1993 Mill Well _ Sulfate mg/L 1250
7/28/1993 Mili Well _ |TDS mg/L 2258
7/28/1993 Mill Well [ Thorlum 230 pCi/l. 0.2
7/28/1893 Mill Well  {Uranlum mgiL, 0.002
7/28/1993 Mill Well _ |Vanadium mg/L 0.1
6/18/2002 Mill Well | Atkalinity (CaCO3) mg/L 185
6/18/2002 Mill Well _[Aluminum mg/L 0.1
6/18/2002 -_Mit Weill JAmmonium as N mg/L 0.5
6/18/2002 Mill Well _|Arsenic mg/t. 0.001
6/18/2002 Mili Well _|Beryllium mg/L 0.01
|6/18/2002 Mill Well |Bicarbonate mg/L 225
16/18/2002 Mili Well  |Cadmium mg/L 0.005
{6/18/2002 ~ Mill Well [Calcium mg/L 16
Il671872002 Mill Well  jChloride mg/l. 160
[l6/18/2002 Mill Well _ iCobalt mg/L 0.01
Mill Well  |Gross Alpha pCi/L 3

lIs/18/2002
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA

Date Sample ID Lgcation ‘ Analyte Units . | Valuem Qualifier
6/18/2002 Mill Well  [Lead mg/L 0.056 '
6/18/2002 Mill Well__|Lead 210 pCilL 1
6/18/2002 Mili Well__ |Magnesium moil 421,
5/18/2002 Mill Well  jManganese mg/L 0.05].
6/18/2002 Mill Well _|Molybdenum mg/L 0.1
(16/18/2002 Mill Well _ |Nickel mg/l 0.05{ .
16/18/2002 Milt Well _ [Nitrate + Nitrate as N mg/L 0.1’
16/18/2002 Mill Well _ |pH s.u. 8.34]
|i6/18/2002 Mill Well _|Potassium molt 35
|6718/2002 _Mill Well _{Radium 226 pCifl 0.7
6/18/2002 Mill Well __|Radium 228 pCi/l 2.7
6/18/2002 Mill Well _Selenlum ma/l 0.001
6/18/2002 Mill Well _ |Sodium ~_mg/L 6441,
6/18/2002 Mill Well  |Sulfate mg/l 1100
6/18/2002 Mill Well _ |TDS mg/L 2090
II6/18/2002 Mill Well _ [Thorlum 230 pCi/L. 0.02
i6/18/2002 Mill Well  [Uranium _mg/L 0.07
6/18/2002 Mill Well _{Vanadium mg/L 0.1
Noles: :
Qualitier of < signifies that concentration was less than detection limit shown
Qualifier of # represents precision of radionuclides analysis
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INTRODUCTION

The biermial survey of the Kerr McGee commmity water system was
completed on May 25, 1988. The system is located about 16 miles north and
east of Gallup, New Mexico. The last survey was completed on June 27,
1985 by a representative of the Envirormental Protection Agency. The
purposes of this latest survey were to evaluate and make recommendations
on the operation and maintenance of the system, determine compliance with
the Safe Drinking Water Act (SDWA) and to determine possible umet needs.

The survey was conducted in accordance with the Safe Drifiking Waret Act
(PL 93-523) and its amendments. The procedure marmual "A Guide to Be Used
in Conducting a Sanitary Survey", an interim guideline developed for use
in the Navajo Area, was used as a rough guideline during the survey. The
survey was conducted by Don Payne, Senior Sanitarian, Navajo Area Office
of Envirormental Health and Engineering.

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 wattended. The water system serves the rural commmity of Kerr
McGee. It was built under 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 which serve an approximate population of 44 persons. The main
system components are one well with tribal well mumber 14T-586, one
gromd level storage tank of 4,000 gallon capacity and PVC water service
lines to serve the 8 cormections.

Well 14T-586 is the source of water for the system. The well is 750

feet deep with.a 7 inch diameter steel casing. It is equipped with a
Jenson pump jack powered by an electric motor. The pump is operated

from a marual, wall mounted switch.

For those who are interested in obtaining more indepth technical
information for the system a copy of the design analysis sheet may be
found in the master service wnit file for this commmity water system.

OPERATION AND MAINTENANCE

The operation and maintenance (0&Y) evaluation was not carried out 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
pumphouse, presence of water line markers and the degree that the
operator has been satisfying the requirements of the Safe Drinking Water
Act.

Persomnel responsible for operation of this water system are not _
certified as water treatment plant operators. Some of them have attended
training courses sponsored by the Envirormental Protection Agency and the
Indian






iv.

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 Attachment A.

SUMMARY

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

1.  The pumphouse and storage tank are not protected from trespass
by a fence.

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

3. The electric cable supplying power to the motor 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 cormections
should be made wntil the pumphouse, well, and storage tank area have been
significantly improved.

The water is very high in sodium. Emphasis should be placed upon
notification of health officials of the sodium concentration of the raw
water supply. The corrosivity of the water should also be determined so
the operator can know if there is any potential problem with lead
leaching from lead solder in touses. 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 allowed to attend short 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 recommended for correction, listed in priority order, and
estimated cost of corrections are presented below:

Findings and Recommendations Estimated Cost to Correct

1. The access hole in the roof
of the pumphouse had been left
open, leaving the top of the
unsealed well casing open to
contaminated rain water.

The access hole should be sealed.
3
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One of the large bridge timbers
in the side of the pumphouse
had been removed to provide
access to the inside of the
building.

The old lock for which 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 huilding.

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

The hole should be repaired.

The pumphouse was poorly drained.
Consequently, water that leaks
from around the sucker rod collects
in a large puddle in and around
the huilding.,

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

The building was not heated.

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

A sampling tap wes not available
in the pumphouse.

A sampling tap with vacuum
breaker should be installed
inside the pumphouse.

There was no means of adequate
treatment of the water. Lask of
treatment will probably become a
problem when the forthcoming amend-
ment to’ the SDWA become effective.



8.

9.

The operator should begin plamming
for the installation and oper-
ation of a chlorinator.

The storage tank was badly rusted
inside and out. One welded

joint appeared to be nearly rusted
through. The cover was off the
hatch at the top of the tank.

Plans should be made
to replace the storage tank.

A stock tank was located next
to the water storage tank and
pumphouse. Standing water was

neted,

The stock tank should be re-
located 50-100 yards down-
gradient from the present site.
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ENDING DATE

] . - .
- DATE MO. . DAY or MO. DAY YR..
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: - GRAB SAMPLE o Trs. o7
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Navajo Nation Water Management Branch
Well Log and Drilling Report

PQ Box 678 Fort Defiance, Arizona ™ PH: 928.729.4004 * FAX. 928.728.4126

WELL NO:  14T-586 PWSID: NM 3500323
WELL NAME/OTHER NO: KERR MCGEE PUB. WTR. SYS.
WELL TYPE: ww WELL STATUS: ACT WELL USE: DOM
LOCATION: .75 M. SW OF KERR MCGEE MINE OFF.
UTM ; X{EAST) 724991 Y (NORTH) 3949101 ZONE: 12 OPERATOR: TRIBE Q&M
WATERSHED CODE: 15020006000 STATE: NM COUNTY: MK CHAPTER CODE: COYO
GRAZING DISTRICT: 14 LOCATION DATA SOURCE: FIELD CHECKED 06/16/94
WELLNG: 14T-586 STARTED: 3/26M1976 COMPLETED: 312711976
ELEVATION: 7090 FT. DEPTH: 750 FT. DEPTHMEASURED: 3/26/1976
DIAMETER: 9.88 IN. DEPTH IS: R Measured, Esfimaled, Reported
CASING_DIAMETER: 7 IN. FROM: -1 FT. TO: 750 FT. MATL: STL.
CASING_DIAMETER: 6 IN. FROM: 0 FT. TO: 0 FT. MATL:
CASING_DIAMETER: 0 IN. FROM: FT. o 0 FT. MATL:
CASING_DIAMETER: 0 IN. FROM: FT. TO! ¢ FT. MATL:
CASING PERFORATED FROM: 6 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: o FT. TO: 0 ET. OPENING TYPE:
DATE WELL TURNED OVER TO TRIBE:
FUNDED BY: PRIVATE CONTRACTOR: SALAZAR DRILL.
SITE IMPROVEMENTS: TA-WL TYPE OFLIFT: SU ENERGY: EM
HORSEPOWER RATING OF PUMP: 3 ON SITE STORAGE CAPACITY: 13000 GAL.
STRUCTURE DATA SOURCE: WELL FILE/FLD CHK
WELLNO: 147-586 USGS PRINCIPLE AQUIFER CODE:  Z211MVRD
THICKNESS: 0 FT. NOMINAL YIELD: 10 GPM DATE YEILD MEASURED:
BAILER/PUMP TEST: PT RATE: 16 GPM TESTPERIOD: 24 HR. TESTDATE: 10/28M991
DRAWDOWN: 10 FT. OBSERVATION WELL_ DATA AVAILABLE: N
" HORIZONTAL CONDUCTIVITY: V] FTIDAY SPECIFIC CAPACITY: 1.6 GAL.MINJFT.
VERTICAL CONDUCTIVITY: 0 FT/DAY STORAGE COEFFICIENT: 0
COEFFICIENT OF TRANSMISSIVITY: 0 FT2/DAY
AVAILABITY OF TEST DATA: NYNY DRILLERS/ELECTRIC LOGS: DLEL
HYDROLOGY DATA SOURCE: WTR DVLPMNT/WELL FILE
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WELL NG:  14T-586
STATIC WATER [ EVEL(S):

381 FT. 10/28/1991
388 FT. 52211990
380 FT. 312711976
GEOLOGIC INTERVAL(S):
Tor BOTTOM UNIT
0 164 211BRLB
164 238 211DLTN
238 418 211MLTT
418 560 211GLLP
560 690 210MNCS
630 703 211TLLS
703 718 210MCDK
718 0 211DKOT
COMMENT{(S):

WELL PROJECT NO. NA-74-543a\NO APPROX. LOCATION

OPERATES ON PUMP JACK. 14T-584 & 147-586 (SAME WELL.}

WELL CONFIRMED-UPDATED PER * O&M SURVEY OF FALL 91*

TRIBAL WELL RECORD INDICATES PERFORATION SLOTTED 40 FT. WITH
1/16™ MESH DEPTH OF PERFORATED INTERVAL UNKNOWN. WELL
RECORD DOES NOT SHOW THE DEPTH OF PERFORATION. WELL WAS
DEVELOPED BY KERR MCGEE AND IHS. DRILLERS LOG/E LOG/WATER
QUALITY AVAILABLE [N WELL FOLDER. ALSC PUMP TEST DATA FROM
10/28/91 TEST. PUMP RATE DURING TEST VARIED FROM 10.5 GPM

70 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). GEQHYDROLOGIC UNITS INTERPRETED
FROM GEOPHYSICAL LOG AS CORRELATED WITH CTHER LOGS IN THE
AREA. INTERVAL INTERPRETED A$ 211MLYT PROBABLY ALSQ 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 1S COVERED. L. NOTAH/M.S. JOHNSON 12/18/1994

" Puge2of2

LITHOLOGY
SDsL
SDSL
SDSL
SDSL
SHLE
SNDS
SHLE
SDSL



ek e e . T ER he S P A

a— LOCATION FILE
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-

| 'mmzaalz. were wo IZMi-lsiB8lel T 1T T A

S

werr waresoraer wo Kl dglel Inlclglesl Piulgl T Wialtleled 51}4]5?.1

MELYL TYPE HELL STATUS WELL USE
{HARK ONLY ONE) {MARK : ONLY QNE} : (HARK ONLY ONE)
@ WW WATER WELL &] ACT  ACTIVE E DOM DOMESTIC
[:l WA ARTESIAN WELL D IEA IRACTIVE D AGR AGRICULTURE
D WS SPRING D ABA  ABANDONED E:[ LIV LIVESTOCK
D NS NATURAL SPRING D UNK  UNRNOWN D IND INDUSTRIAL KINING
D OW OBSERVATION WELL D REC RBCREA‘I‘IQK
D G5 GAS WELL D MUN  HUNICIPAL
D OP OIL PRODUCTION D OTE  OTHER
‘_:l MW HINERAL WELL D UNX  UNKHOWN
[ xx  wovom
QUAD NO m _ MILES WEST 1______________ 1] wrtes sours || 1] [ ]
g g e e P ML

APPROXIMATE LOCATION Pzl Il Tdel Ishd 1oTE] KleR Iz 1 o clglelel Inl, Jlel BEEN
rarzrooe [ 1L TTT] voworrope [ 1 1 11 1 1]

uTH COORDINATES: xX(EAsTy [7 Jyl914l;] y(voray 1319 WM/}]&I[] zowr [/ 2]

opraTor WhAlARITIol loltlm uses warersreD cove i/ |41zl 2]ololole]slan]

STATE® D_ xzﬁafaﬁ?ﬁa @ NH NEW KEXICO D UT UTAH ‘ D CO  COLORADO

COUNTY: [1ar aeacae K i mexmaney [dss smwoomn  [Jur vowrszom
[1ua mavase [Jvi vaewera [Jxa xanz [(Jre ux pama
[Jco coconwo [Jer semwanzizzo

D SD SANDOVAL

[so socorro _ GRAZING DISTRICT m
D RA RIO ARRIBA

D SA SAN JUAN

CHAPTER NAME: Lo YoTE & ,4’/2/?49/1/ cunprer cove ClolYld
rocarzon pata source: (£l el Tcldelcdklelpl TT T 17T kldgk]

LOCATION FILE COMPLETED BY: L. Norug .- “DATE _G /1 9y

FIELD CHECKED BY: 2l it stdalalAelel A sTe]e ] DATE 1@__1[%_/ Z/é
G FE T, wp

revised 07 April 3} fdbasa/wel suissl,




. STRUCTURE FILE

. T UBDATEDR JyL 19 987
vrasar were wo LAAT-ISIGlel T 11 T srarreo_3 726792 cowwreren 2 7277 /7

ELEVATION | Izlﬁ 51l FrooEpTE |1 17150 DEPTH MEASURED 3 / 2.6/ /97¢

DEPTR IS D MEASURED D ESTIMATED @ REPORTED weLL pia. |19 J2l8]

1 CASING DIA PROH_[ ]*{ |r!Dl' FT 'ro‘ I |.§|:2:FOI T mm@
zc.gsmcnn|”||| rnoxlllllin 'ro|]]|]|'rr :m-:.m
3
4

casinG DA |1 1. 1 | ok L1 1 | [ ] ¥r ol T T 111 5 ware | 11|
st pia LI TJ T ] erox LI TTT] e rol LT TT] o wrt [ 1]

CASING MATL CODES: bra=brass cop=copper evd=everdur irn=iron mon=monal
pis=plastic stl=steel sat=stainless steel

CASING PERFORATED monl l l i I l

1 ) g TO l I ] ‘ ] I FT OPENING TYPE E]
2 CASING PERFORATED FROM ’ l I | | I T 0 l_____mmllll I FT OPENING TYPE [_:I
3  CASING PERFORATED FROM (11711 | Fr ) L_____m________ll” } e OPENING TYPE D
4 c;sxmrznronmzbmox’”llln o[ T 1111 er opznxmmes[]
% CASING PERFORATED FROM '____Wllii | FT TO Iml]ll | T OPENING TYPE F"!
OPENING CODES: fIsfractured rock 1=louvered/shutter-type screen n=mash screen -
p=parforated/porous/slotted casing r=vire-wound screen
s=gcresn/typs unknown t=sand point w=walled/shored x=open hole
z=other
DATE WELL TURNED OVER TO TRIBE: / /
FUNDED BY: Plel gl el ] contracror: [SAl IALZI4TR] TDIRI AN
S81TE IMPROVEMENTS IYPE OF LIFT ENERGY_SOURCE
D WK WINDHMILL D AL AIRLIFT E{J EN ELECTRIC HOTOR
D WP WATERIKG POINT D PS PISTONM D DE DIESEL ENGINE
oA TANK D T TURBINE D HA HAND
m WL WATER LINE D M? HULTIPLE TURBINE D GS GAS ENGINE
D TR TROUGR D CH CERTRIFUGAL D LP LP GA3 ENGINE
D ¢8 CISTERN D K¢ MULTIPLE CENTRIFUGAL, [:l NG NATURAL GAS ENGINE
D BP HARD PUMP D BU BUCKET D WM WINDMILL
[ Jno wone E 5U SUBMERSIBLE [1so sorar

PUMP HP Dm ON SITE STORAGE CAPACITY ‘ lz'Si"‘Jg 3 GAL
STRUCTURE DATA source: U £l2]e] IFIHQLEE/VMDI leld TITTTITT

STRUCTURE FILE COMPLETED BY: /L., /0 794 / WL St/ oare /47 47 / G4

Tavised Of April 33 i 7 /doasm/re oc/str-Forz vy




. A P &L D A M oo L ke xR 5 W W K 7

ey HYDRCLOGY FILE ) ’

_ — UPDATED Jy| 14 Qa7
rrysar wer wo gl Islgle LT T 11| uses aeuirer cooe (211 Imlviep] |
THICKNESS | [T »r NOMINAL YIELD | | Iglo! GPM YIELD MEASURED / /

[:I BAILER EJ, PUMP TEST @ IM—GPH FOR | il@ Ia BOURS DATE /o / 281/95)
DRANDOWN T s OBSERVATION WELL DATA AVAILABLE [:l YES @ ¥o

i

norzz cowoverzvirr |1 | 1. | |1 we/oay SPECIFIC CAPACITY |/] .i@f_ﬁl GPM/FT
vere. conpuerzvity |1 | 1.0 1 11 rrsoay sTorace coer | .l | 1 1 1 ||
 coer or TRANSMIsSIVITY | | | | | | | | rra2/pay

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS BARD COPY:
D YES Q RO  MULTIPLE RATE DRAWDOWN PUMPING TEST

bl ves D HO  SINGLE RATE DRAWDOWH PUMPING TEST

D Yes @ NO MULTIPLE RATE DRAWDOWN/RECOVERY TEST

E,I YES D NO  RECOVERY TEST

LOG_AVAILABLE: [dor prizzeres [ er erecrrIc 106
aYpRoLOGY DATA sources [ M TZRl | elviole P VAAN A ] JEL L )
BYDROLOGY FILE COMPLETED BY: £ // s 7,2’?’%//77: S Sostataons DATE “g 14817y
/" ENTERED JUL 19 195
STATIC WNATER LEVEL FINLE
DEPTE TO SWL 33/c®FT DATE /D[ 28//79/ DEPTE TO SWL FT DATE /I /
DEPTB TO WL 3P0.covr oare 231 271 76 DEPTH TO SWL FT DATE /I
DEPTH TO SWL FT DATE / / DEPTH TO SWL FT DATE s 7
DEPTH TO SWL FT DATE /[ ] DEPTH TO SWL FT DATE /4
DEPTH TO SWL FT DATE [/ / DEPTH TO SWL FT DATE 7 ¢
DEPTH TO SWL FT DATE /7 DEPTH TO SWL ——___FT DATE / /
DEPTH TO SWL FT DATE / / DEPTH TO SWL FT DATE / /
DEPTH TO SWL FT DATE __ [/ ¢/ DEPTH TO SWL FT DATE Y
DEPTH TO SHWL FP ODATE /] a DEPTH TO SHL ____FT OATE [ 7
DEPTH TO SWL FT DATE __ /! DEPTH TO SWL FT DATE /7
DEPTH TO SWL FT DATE __ /[ DEPTH TO SWL FT DATE /7

revised 08 April 93 /dbase/vellsfdoc/tyd-Yors. wp
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DEZTH TO TOP DEPTE TO BOTTOM GEOHYDRO-UNIT LITH.

(11111714 TTIT 7k ARRERBEN BEELD
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RN EEREEERREEEEEERERRNERERN

CONTRIBUTING UNIT CODE @
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LITROLOGIC MCGDIFIER
HAENEREEREEEERRRRERNENERREEEEN
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DEPTH TO TOP DEPTH TO BOTTOM GEOHYDRO-UNIT LITH.
T 11 121314 FTTTT I AP sl BERE
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HENEEREREERERREREREEEEEREEEEEE
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DEFTR TO TOP DEPTH TO BOTTOK GEORYDRO-UNIT LITH.

IR (B FRZDEEN

LITROLOGIC HODIFIER
AREREEARERENEEEEEEENENENERRRER

COHTRIBUTING UNIT CODE @

prperepessesnd B LECE O St e P b L p i R R R RN I I I R N T s S T I R R e e N S R M S M I T M T
BEQ-NO lé 10 E[
DEPTH TO TOP DEPTH TO BOTTOM GEORYDRO-UNXT LITH.

ABRRRZERE NENENI17 Eoldes] ~ BlE]

_ LITBOLOGIC HODIFIER
BRERNERERESREEERERNEEEENEEREER

CONTRIBUTING UNIT CODE @

ga:gzg#‘:zﬂzz=$“$2£=2====E=‘_’= R R T N R S S N T T T T N R e T T T T T T N S N N N s e oo e g
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seg-no [ [ 1]

DEPTR TO TOP ' DEPTR TO BOTTOM GEOHYDRO-UNIT LITH.

Crrrrittl HRERERRR HRRARNNR ANEE

LITHOLOGIC HODIFIER
REREREEANRREREEREERERERRERERED

CONTRIBUTING UNIT CODE E_I

seg-vo [ 1 1]
DEPTH TO TOP DEPTE TO BOTTOM GEQHYDRO-UNIT LITH,.

(LI EEENRNEE O (00

LITHOLOGIC HODIFIER
EEENNEREEEREENNERRERNERERRERRN

CONTRIBUTING UNIT CODE D
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EK_] LOCATION COORDINATES MEASURED WITH GPS DEVICE @ SATELLITES VISIBLE

D LOCATION COORDINATES PICKED OFF TOPO MAP ~SCALEw

D ELEVATION PRINTED OH TOPO HAP ~S5CALE=~

D ELEVATION HEASURED WITH GPS UNIT -4 SATELLITES VISIBLE
I:i' ELEVATION INTERPOLATED FROM 1:24000 TOPO
THE IMPROVEHMENTS AT THIS SITE ARE:

D IM GOCD CORDITION D_ NEED SOMY. MAIRTENANCE

&] IN FAIR CONDITION D REED MAJOR MAINTENANCE

D IN POOR CONDITION

STORAGE TANK IS ¥ cOVERED [} owcoveren
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g WELL RECORD "
Water Well Development
Navajo Tribe
Window Rock, Arizona WELL NO..14T-586
Kerr McGee Cap.
Quad. No.__106 Sw; Miles west___7.34 Miles south__ 12.23
] 34 |
Location
o D Gy —27=
Began well 3-26-76 Finished well 3-27-76
Diameter of well g 7/8" Depth of well 750°
Static water level 380’ Drawdown N.A. Recovery N.A.
Quantity of water on test run: bailer: pump: G. P. M. Tested for _-hours
Kind of casing: 7" 0.0 mwetadisec and length.. 7" 0.0 x 750’
Screen kind slotted Length. 40’ Mesh 1/16™
Contractor __Salazar Brothers Drlg, INC.  aqdress BOx# 2958, Milan, N.M.
DEFTH LOG
From To Formation : Acquifer Remarks

Remarks:

5.

Te Caleium Magnesium Sodium Chlorides Sulfstes Carbonates PH. o

Salts Ca, Mg Nr. CL 50 HCO 3

4 3

Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use

NTRD . ft)




_ Aim BSO8R 3
TRIBAL WELL NO >147-588 PWSTD > IS
STATE NUMBER
WELL NAME/OTHER NO >335 Wz%TERWELI/;{gﬂK e GeE
Psim
WELL TYPE >WW WELL STATUS  ACT WELL USE ‘>isie
£26{ _ _ _
QUAD NO 1eE MILES WEST > T34 MILES SOUTH >32+v&3
10 ACRE > 40 ACRE > 160 ACRE > SECT >35 TWNSHP >T17.0  RANGE >R18.0W

' 78 mtes U o maidls opfres
APPROETIMATE LOCATION >KERR MCOGEE MINING CAMP

72 { 41l f
UTH COORD: X{EAST) ?’H‘i‘zgé" Y {NORTH) >§9?3‘f9-2g_1 ZONE > 5‘ QPERATOR >TRIBE O&M

cLovYo
WATERSHED CODE >/Sozoooko0f  STATE  >NM  COUNTY O>MK CHAPTER CODE >GHUR.

GRAZING DISTRICT >14 LOCATION DATA SOURCE SWELL FILES
FIELD CHECKED BY > i WoTRH 6-/6-5¢

3 2617786
WELLNQO 14T-588 STARTED #% /& [k COMPLETED RB/27 /776

ELEVATION 720 FT DEPTH 7& 8 FT DEPTH MEASURED 3/26/ /77&

DEPTH I8 m WELL DIAJ 88 IN

1 CASING DIA 7.2 1IN  FROM ~/J.0 FT T0O vso FT MATL § 7L
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 TTYPE
3 CASING PERFORATED FROM FT 7O FT OPENING TYPE
4 CASING PERFORATED FROM FT TO FT OPENING TYPE
5 CASING PERFORATED FROM FP TO FT OPENING TYPE

DATE WELL TURNED OVER TO TRIBE /7




FUNRED .BY : o~ CONTRACTOR P
SITE IMPROVEMENTS TA JBF Wo TYPE OF LIFT sV ENERGY SOURCE £m

PUMP HP 3 ON SITE STORAGE CAPACITY IE D00
STRUCTURE DATA SOURCE  O&M MAINTAINANCE STATION

v» o110 hyvdrology data available

SRECNC WELLNG SWL DATE

14853 14T-588 388.0 5/22/1990

...no geolpgic interval data available

e field water quality data available

WELL PROJECT NO. NA-74-543a\N0O APPROX. LOCATION

QPERATES ON PUMP JACK, 14T~584 & 14T~-588 (SAME WELL)

WELL CONFIRMED-UPDATED PER #* O&M SURVEY OF FALL 91 #




- WELL RECORD
Water Well Development
Navajo Tribe
Window Rock, Arizona WELL NO._14T-586
o ‘ : ' Kerr McGee Cap.
Quad. No.___106_SWh Miles west__. 7234 Miles south__ 12.23
24
Location .
—G-TE . 3-27-76
Began well 3-26-76 Finished well :
Diameter of well _ 9 7/8" Depth of well 7507
Static water level 3807 Drawdown N.A. Recovery N.A.
Quantity of water on test run: bailer: pump: G. P. M. Tested for. __hours
Kind of casing:— 7" 0.0 __metakizes and length 7" 0.0 x 750’
Screen kind__Slotted Length_ 40’ Mesh 1/16"
COntractor Salazar m&rs Dr}.g- Im. Address ch# 2958; Milazl, N-M-
DEPTH LOG
From To Formation ' Acquifer Hemarks
0’ 7S¢ | pESK VARDE

Remaris:

s.P. _

Teta Calcium Magnesium Sodium Chiorides Sulfates Carbonates P.H. co

Sals Ca, Mg Nax. c €L SO HCO 3

4 3

Exceilent Good Fair Poor Doubtful Not suitable for domestic, livestock use

NTRL. 0}




it . e

BT e R _
. SALAZAR BROS, DRILLING ;;7/:"// ol
§ DRILLING REPORT PROJELT 7/ ‘ REFORT No.
AREA COMFPANY STATE OF i
LOCATION} - s X s A I e o ,/?7’3" & lf’ R AR TP
. TYPE FIG . RiGﬁ}No,
SECTION TWN RNG G I 7 A
ORILLING AND CORING LOG I
o DEPTH HOCH BT WUSED REMARKS OR
L FROM To TYPE NAME TYPE | SIZE | RUN SER. NO. Fizzoi};:ggg
O CON NG A AR 8 x/ : /
DRILLERS TIME DISTRIBUTION MATERIALS USED
/:fr(jf c2LD P ) :
{7}?1// e ‘54“2;: /é/v*{{-e‘ / AK]
o
WATER—-GALLONS FROM
LOST CIRCULATION~MIX MUD| REMARKS:
FROM rTo
TROM ¥ TO
FROM T TO 4
FROM T TO »
FROM t To '
51GNED—DORILLER B (
L ’f?-,". ,,.1\/,‘//‘!\«; E -

4 SEAVICE PRINTING GO, GRANTS, M, .




CERTE
. . SALAZAR BROS. DRILLING ‘ ANy
¢ DRILLING REPORT Pﬂo}gcv / REFORT MO.
AREA COMPBANY STATE OF
; T]ON i i e - . +
Loca }(r lhosah FCrek } Kengd ¢ Ger el 272 e (D)
TYPE RIG RiG NO,
SECTION TWN RNG | 20 Ao
DRILLING AND CORING LOG
DEPTH ROCK BIT USED RE MARKS OR
LS FROM To TYes M ME. TYPE | S1ZE | RUN sE®, MO, ngzoc::ﬂ.;?;a
'/f«'(? ? z?’t’ﬂ r e g ade ‘5‘(;/'8;
DRILLERS TIME DISTRIBUTION MATERIALS USED
<;( ffﬂ Tfﬂ (s 42//'4(}?;;
WATER-GALLONS FROM
LOST CIRCULATION—MIX MUD| REMARKS:
FROM T TO .
. FROM T TO *
FROM 1o .
FrROM T TO
FROM =

SIC{TNED—DRI LLER

. [
it
XA --n‘((’-* [.fc AN £ln ",
) ¥ SERVICE PRINTING CO. GRANTE, N.M

PRI e A . gy




“BATE
SALAZAR BROS. DRILLING L3 D e T :
H . DRitLING REPORT PROJECT REFPORT RO.
. N AREA - f COMPANY STATE OF
LOCATIO ‘:/4 Aé’{ Pl I e K l AEI I BT I T grraa s
' TYPE “RIG, - : R1G No,
SECTION TWN RNG Y/ NAeeYs s
DRILLING AND CDRING LOG _
HoLE DEPTH ROGK BiT USED :Eg:}sg;scgéca
NO. FrROM To TYPE MAME TYPE | SI1ZE | RUN SER. NO. RECOVERED
), v ) - N Fenny S R R v i ‘:‘3 ‘-'-;/f ;:) _‘}("\/;f) C"'. /ﬁé%"‘ i
G afe i f L j)(‘ IR T I e ~ b ,,; Bl
10 /,f' '
Reapsils] 130 L ileEss e
DRILLERS TIME DISTRIBUTICON MATERIALS USED
5{\{7 i ;“' -j\i:{ﬁ NSV _ ‘ S ;;x 4
LN 120 s S ? Py /,1?/,_;,?; e, Lot di & i

AT AR N R AP
PP A ; ; - =
AAEa (/s ot LN A
‘ i

I

WATER-GALLONS FROM
. ] -
EOST CIRCULATION-MIX MUD| REMARKS: . B
I N
FROM + TO . e }.
<
FROM T TO N
FROM 1 TO .
FROM : TO .
FROM T TO .
SIGHNEB~DRILLER . . -
s {,*-« P / G s
- .o o D e e E s e et

.

. {; 5, BERVIGE Pu;g:y €O, GRANTS, N.M.
) . i ) K,
T s e e s e e e e e e . » ) . AT RV AN

A )




SALAZAR BROS,

ODRILLING

DRILLING

REPORT

el

IZ}ATL

52/ D //'/“’x:’

PROJECT

REPORT KO,

COMPANY /{7 -

//J/C (-,,q&'(' I

}S'['ATE OF

'X /X“ZE "‘/_..JICA

jp*
LOCATIGN}_ ( i A7 / ﬁﬁ"’ £ I w@";...ﬁ“;a ’{“\.a_
PrvpPeE ®IG RIG_NO.
SECTION TWN RNG IR Al Z -
DRILLING AND CORING LOG
HoLE oErTH ROGK BIT_USED | Fenr o cone
Ho. FROM TO TYPE NAME TYPE | sizE | RUN SRR, NO. RECOVERED
Foc e /;«;;) Il

DRILLERS TIME DISTRIBUTION

MATERIALS USED

G g2,

P «5’-1/;“-—** cs( 7"7—{"
&

N B O W
4 P

WATER=GALLONS FROM
LOST CIRCULATION-MIX MUD| REMARKS:
FROM T TO .
FROM rTO ’
FROM T TO .
FROM L 1=} N
FROM ' TO .

SIGNED—DRILLER

3
.l_’/) [ L /3/:*-;4 T

{/

PR
v

BERVICE

BRIMTING G0, GRANTS, MM




_ BETE
, . SALAZAR BROS, DRILLING S0 S
H DRILLING REPORT FROJETT REPONT NQ.
AREA COMPANY STATE  OF
LOCATION 5 iarar > '
[ Chured Rock Tl Lo oo i ff e ’77‘ G = £
' TvPE RIG RiG NO,
BECTION TWN RNG . (:’. ;’}E A a ,__,‘?'
DRILLING AND CORING LOG B
MoLE DEPTH ?—322 BIT USED :E?'??;sc;?s
: FROM TO MAME TYPE | Stz RUN SER, NO, REGOVERED
LG 750 borig v ax02
DRILLERS TIME DISTRIBUTION MATERIALS USED
\\m'}_f N A m;g /o?_ﬁjﬁm?{}-m/ P dcg“’/f
&

— i.j S e

g wb Ot fean PO A5 Lion

P4 \J‘ L td

WATER~GALLONS FROM

LOST CIRCULATION~MIX MUD| REMARKS:

FROM T TG

FROM : 1 TD M

FROM T TO

FROM tTO

FROM [ o) ‘.

STGHED=DRILLER -
@J;'g 4 g'.;.-’,, ,.-;.‘/g’
,5’ SERVICE PRINTING CO, GRANTS, NN,




7/ /\5‘@1‘?4’&6—/

/e:'z._c.,

DRILLING REPORT
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NECR Water Well Sampling
TDD No: 02-09-10-08-0005
Page 2
Well 15T-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 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#1

The NR#1 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 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 START’s activities associated with this project, please do not hesitate to contact me.

Respectfully,

Mike Folan
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Table 1; NECR Water Well Sampling Data

TDD:09-10-08-0005 PAN:002693.2104.01RA
i 86100 (ditplicate -
Result {Units Result |Units Result |Units
pH 74 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
§ Dissalved Oxygen 6.30 ma/L Dissolved Oxygen 6.30 mafL Dissolved Oxygen 7.99 mgil
5 Temperature 7.6 °C ‘Temperature 7.6 °C Temperature 12.1 °C
& |salinity 0.1 % Salinity 0.1 % Salinity 0.2 %
-
Total Dissolved Solids 1.7 gt Total Dissolved Solids  [1.7 giL Total Dissolved Solids |2.2 g/t
Oxidation Reduction Oxidation Reduction Oxidation Reduction
|Potential 100 mv |Potential 100 mv Potential 129 mv
Analyte Result  {Units Analyte Result jUnits  JAnalyte Result jUnits
Aluminum 220 ug/L Aluminum 82 ug/L, Aluminum 68.0 ug/L
Antimony 3.00 ug/L Antimony 7.34 ugfL Anfimony 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 ug/L
Berytlium 1.00 ug/L Beryllium 1.00 ug/t lBeryIIium 1.00 ug/L
Bromide 0.200 |ug/l Bromide 0.200  |uglL JBromide 0.200 |ug/l
Cadmium 1.00 ug/L Cadmium 1.00 ugll Cadmium 1.17 ug/L
Calcium 270000 Jug/L Calcium 281000 |uglt Calcium 373000 juglL
Chromium 13.9 ug/L Chromium 1.00 ug/t Chromium 1.16 uglL
Cobalt 1.13 ug/L Cobalt 1.00 ugfL Cobalt 1.00 ugiL
% Copper 3.00 ug/l Copper 3.00 ug/L Copper 3.00 ug/lL
a {ron 482 ugfilL Iron 468 ugfl. Iron 635 ug/l.
“ Head 3.30 ugiL Lead 3.30 ug/L JLead 3.30 ug/L.
Magnesium 119000 {ug/L Magnesium 122000 |ug/L Magnesium 144000 jug/t
Manganese 320 ug/L Manganese 319 ug/L Manganese 162 ug/
Mercury 0.066 lug/l Mercury 0.066 |ug/L Mercury 0.066 jugiL
Nickel 71.3 ug/L Nickel 1.51 ug/Ll Nickel 1.50 ug/l
Potassium 7430 ug/L Potassium 7690 ug/L Potassium 56850 ug/L
Seleniumn 7.7 ug/l Selenium 37.7 ugf/L Selenium 43.8 ugfL
Silver 1.00 |ug  |Silver ' 1.00  Jugik  Isilver 1.00  |ugiL
Sadium 135000 |ugi. Sodium 140000 Jug/L Sodium 188000 tug/l
Thallium 5.00 ugfL Thatlium 5.00 ug/L. Thallium 8.9 ug/l.
Vanadium 1.00 ugilL Vanadium 1.00 ug/L Vanadium 1.00 ug/L
Zinc 1338 ug/L Zinc 355 ug/L Zinc 839 ug/l
Analyte Result |Units Analyte Resutt |Units [Analyte Result |Units
ALPHA 2.62 pCifl. ALPHA 5.80 pCifl ALPHA -0.526 |pCi/L
JBETA 6.58 pCilL  |BETA 5.02 pCill.  |BETA 2.62 pGi/l
- IPct Uranium-235 0.00 percent JPct Uranium-235 0.00 percent |Pct Uranium-235 0.00 percent
b lRadium—ZZG ‘ 0.880 |pCi/lL  JRadium-226 0.540  {pCilL IRadium—226 1.i8 pCill
g' IRadium-228 341 |pCifl.  {Radium-228 - 371 lpcin  JRadium-228 3.34  |poiL
% Thorium-228 -0.0147 |pGCiilL Thorium-228 0.155 |pCilL Thorium-228 -0.138 |pCi/L
g- Thorium-230 -0.185 |pCi/L Tharium-230 0.818 |pCiL Thorium-230 -0.158 pCi/L
Thorium-232 -0.133 |pCiilL Thorium-232 -0.0195 {pCiflL Thorium-232 -0.0195 |pCi/L
Uranium-233/234 1.16 pCiiL 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 0219 |pCiL
Uranium-238 1.20 pCiflL  {Uranium-238 : 0.780 |[pCilL  JUranium-238 0.442  |pCill.
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TDD:09-10-08-0005

Table 1: NECR Water Well Sampling Data

PAN:002683.2104.01RA
- 1

Analyte Result {lnits Analyte Result [Units Analyte Result |Units
}Chloride 14.0 mg/L Chloride 14.% mg/L  JChloride 10.5 mg/L
- Nitrate 0.267 |mg/L Nitrate 0266 |mg/L |Nitrate 0,100 |mgil
& |Nitrite 0.100__[mg/l.  |Nitrite 0100 |mgl |Nitite 0100 |moiL
“ |0rtho-phosphate 0.200 |mg/L Ortho-phosphate 0,200 {mag/L Ortho-phasphate 2,00 mg/L
Sulfate 1380 mg/L Sulfate 1310 mgilL Sulfate 2000 mg/L
Fluoride 1.19 mg/L Fluoride 1.24 mg/l.  |Fluoride 1.52 mg/L
Analyte Result jUnits Analyte Result {Units Analyte Result jUnits
5D H,0 -80.8 % 50 H,O -81.2 % 5D H,O -73.1 %
570 HaO 1044 |% 50 HyO 1053 |% 570 H,0 856 |%
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TDD:09-10-08-0005

Table 1: NECR Water Well Sampling Data

PAN:002693.2104.01RA

B6K-33 |
Result |Units Result |Units Result |Units
pH 7.4 IpH 7.6 pH 7.4
Conductivity 0.15 S/m Conductivity 0.19 Sfm Conductivity 0.36 S/m
Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU
:.E Dissolved Oxygen 3.05 mg/l.  [Dissolved Oxygen 5.26 mg/L  |Dissolved Oxygen 6.39 mg/L
5 Temperature 15.5 °C Temperature 16.8 °C Temperature 15.2 *C
E_,_ Salinity 0.1 Y% Salinity 0.1 % Salinity 0.2 %
<
Total Dissolved Sofids |1 g/l Total Dissolved Solids 1.2 gl Total Dissolved Solids 12,3 gll.
IOxidatEon Reduction Oxidation Reduction Oxidation Reduction
Potential 86 mv JPotential 76 . mv Potential 27 mv
Analyte Result {Units |Analyte Result |Units  JAnalyte Result |Units
Aluminum 229 ug/l Aluminum 126 ug/L Aluminum 68.0 ug/L
Antimony 3.00 ug/l Antimony 3.00 ugil Antimony 3.00 ug/L
Arsenic 11 ug/L Arsenic 8.53 ug/L Arsenic 5.00 ug/L
|Barium 450 ug/L Barium 140 ug/L IBarium 1.64 ug/l.
|Beryllium 1.00 ug/L Beryllium 1.00 ug/L Beryllium 1.00 ug/L
|Bromide 0.234  |ug/L Bromide 0.285 |ug/L Bromide 0.361 ug/L
ICadmium 1.00 ug/L Cadmium 1.00 ugiL fCadmium 1.00 ug/L
Jcalcium 76800 jug/l Caicium 99800 |ug/L ICaIcium 2420 ug/L
Chromium 1.00 ug/L. Chromium . 1.03 ug/l. lChromium 1.43 ug/L
|Cobalt 1.00 ug/L Cobalt 1.00 ug/lL ICobalt 1.00 ugilL
= |[Copper 29.7 ug/L Copper 3.00 ugfL lCopper 20.4 ugf/l
g: lron 2720 ugiL iron 181 ug/lL l!ron 9870 ug/L
“ Lead 3.58 ugfl Lead 3.30 ug/l |Lead 3.74 ugfl
Magnesium 20600 |ug/L Magnesium 43500 |ugll 'Magnesium 470 ug/l
IManganese 95.9 ugft Manganese 122 ug/L IManganese 51 ug/L
|Mercury 0.066  fug/l Mercury 0.066 |ug/lt IMercury 0.066 iug/l
INickel 150 fug.  |Nickel 150 |ugt  [ickel 238 fugll
lPotassium 2540 ug/L Potassium 3940 ugft. IPotassium 3200 ug/L
Selenium 10.2 ug/lL Selenium 5.00 ug/t Selenium 26.7 ug/lL
Sitver 1.00 ug/L Silver 1.00 ug/b Silver 1.00 ug/L
Sodium 202000 |ugil Sedium 233000 fugll Sodium 694000 |ug/t
Thallium 5.00 ug/l Thallium 5.00 uglt. Thallium §.45 ugil
Vanadium 1.00 ugil. Vanadium 1.00 ugfl. Vanadium 1.00 ug/L
Zinc 153 ug/L. Zinc 148 ugfl Zinc 859 ug/L
Analyte Result |Units Analyte Result }Units Analyte Resuit |Units
ALPHA 0.129 pGi/lL ALPHA 5.46 pCi/L ALPHA 9.79 pCifl.
|BETA 499 pCilL  IBETA 2.37 pCi/L BETA 2.72 pCill
- IPct Uranium-235 0.00 percent }Pct Uranium-235 0.00 percent fPct Uranlum-235 0.00 percent
3 IRadium-226 1.20 pCiflL Radium-226 0.464 |pCilL Radium-226 . 0.639 pCilL
g' JRadium-228 458 IpCiL  [Radium-228 0.747 |pCilL  JRadium-228 177 |pCit
% Thorium-228 0.298 |pCilL Thorium-228 -0.0682 |pCill. Thorium-228 0.132 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 |pCifl. {Thorium-232 -0.0195 |pCiL
Uranium-233/234 -0.171  [pCifl. Uranium-233/234 0.297 |pCill Uranium-233/234 2.61 pCilL
Uranium-235/236 0.181 pCi/l Uranium-235/236 0.115 |pCilL Uranium-235/236 0.174  |pCilL
Uranium-238 0.392 pCi/L 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
B33 (2340 LLWE
Analyte Result  [Units Analyte Result |Units Analyte Result |Units
Chioride 18.8 mg/L Chloride 221 mg/L Chloride 154 mgi/L
P Nitrate 2.89 mgfL Nitrate 5.97 mail Nitrate 0.100  Img/lL
g {Nitrite 0100  imofl Nitrite 0.100 |mg/L Nitrite 0.100  |mglL
“  fortho-phosphate 0.291 mg/iL Crtho-phosphate 0.163 [mg/l. Qrtho-phosphate 2.00 malL
Suifate 118 mg/L Sulfate 368 mg/l Suifate 1460 mg/L
|Fluoride 0.861 |mgl Fluoride 0.483 |[mg/L  [Fluoride 1.73 mg/l
Analyte Result |Units Analyte Result |Units Analyte Result  |Units
5D H,0 -91.4 % 5D H,0 -826 % 5D H,0 -107.3 |%
JsP0 1,0 -12.04 % 570 H,0 11.01 [% 5770 H,0 1414 %
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Table J

Reporting Limits, Action Levels, and Quality Contro} Limits
Anions by 300.0 Fluoride 75-125
Anions by 300.0 Chloride 250 . - 75-125
Anions by 300.0 Nitrite as N 1 0.10 25 75-125
Anions by 300.0 Nitrate as N 10 0.10 25 75-125
Axnions by 300.0 o-Phosphate, as P Not Available 1.0 25 75-125
Anions by 300.0 Sulfate 250 (s) 0.50 25 75-125
Metals by 6010B Aluminum 0.1 100 25 75-125
Metals by 6010B Antimony - 0.1 100 25 75-125
Metals by 6010B Arsenic 0.01 10 25 75-125
Metals by 6010B Barium 2 20 25 75-125
Metals by 6010B Beryllium 0.005 5 25 75-125 20
Metals by 6010B Cadmium 0.01 10 25 75-125 20
Metals by 6010B Calcium Not Available 1000 25 75-125 20
Metals by 60108 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 6010B 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 6010B Nickel Not Available 20 25 75-125 20
Metals by 6010B Potassium Not Availabie 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 60108 Thallium 0.002 10 25 75-125 20
Metals by 6010B Vanadium Not Available 20 25 75-125 20
Metals by 60108 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
b oy HASL | 11238,230,232 | Seetable A-l | 1.0piCIL 25 | 75125 20
200 or Rl | 23amas tiosy | SeetableAl | LOPICL 25 | 75125 20

Key: RPD =relative percent difference; mg/L. = milligrams per liter; /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







As can be seen in Table 2, both sulfate and total dissolved solids (TDS) exceeded NMAC 20.6.2
standards. Both constiiuents are classified as general water quality parameters, and are not
considered constituenis 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 suifate compounds may have a laxative effect at high concentrations (e.g., greater than 1000
mg/l) 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 gualitative 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 demonsirated by the post-IRA status survey resuits.

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.8. Environmental Protection Agency (USEPA) Online
PRG Calculator for Chemicais (2010a). The general framework for conducting HHRAs under CERCLA
is provided in USEPA’s Risk Assessment Guidance for Superfund, Volume [: Human Health Evaluation
Manual, Part A (1989). The PRGs were calculated using the methodologies described in USEPA's Risk
Assessment Guidance for Superfund: Volume |, 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) cccurs at work, with all
water ingested being conservatively assumed to come from drinking water at work and not a botitied



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 uniikely that a worker
would inhale that much mist. Additional assumptions included an exposure frequency (EF) of 250 days
per year (dfyr) 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 fo uranium daughter products (e.g., radium-226)
were not evaluated in the above PRG. It should also be noted that this PRG does not include 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 =EPC/PRG (Equation 1)
Where:

EPC = exposure point concentration (mg/L.)
HQ = hazard quotient {unitiess)
PRG = preliminary remediation goal (mg/L)

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 resuits of the H&S sampling confirmed that there was no
exposure during the IRA. Personnel and vehicle monitoring inciuded:

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 fests, as
described in the Inferim 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 resulis 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 sampies were collected at 22
locations within the IRA construction area from 0 fo 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
(pCifg) 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 cccur. 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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“United Nuclear: Corp ‘Mining: and Mlllmg

Date Uranium {mg/L) Ra-226 + Ra-228 (pCllL)

September 2010" 0.003 26
February 2006° 0.0081 24
June 2002° 0.07 3.4
2™ Qtr 1999* 0.033 0
1% Qtr 1999* 0.048 <02
4™ Qtr 1998* 0.001 <02
3" otr 1998* 0.065 02
July 1993° 0.002 3

Notes:

1 Laboratory analytical report, United Nuclear Corporation (Energy Labs, Inc., 2010).

2 Table 1 from the In-Situ Alkalinity Stabilization Pifot Study Report (20086).

3 Laboratory Analysis Report, UNC Mining and Milling (Energy Labs, 2002). Uranium

4 UNC Domestic Waterwell Analysis Summary. Footnote to the table states:
“On 1/11/96 NMED determined that this water system is no longer classified under
‘Non-Transient.” ‘Non-Community' or defined as a Public Water System and
therefore sampling is not required.”

S Water Analysis Report, UNC Mining and Milling (Energy Labs, 1993},

§ Al results represent the dissolved fraction.




TABLES






Groundwater Pathway-Specific Cancer Risk a1nd N:oncancer Hazard
Estimates

Concentration _
Ingestion of Groundwater

Cancer-based Noncancer-
Constituent EPC? PRG® ILCR® | basedPRG® | HQ?
Uranium 0.07 NA NA 3.1E-01 0.23
Cumuiative ILCR/HQ": OE+00 0.2
i

Notes:

' 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.

% Calculated using tap water equations within USEPA's online PRG calculator for chemicals (USEPA, 2010)
jadjusting for site-specific exposure parameters for the site worker. Primary exposure pathway for the site
worker is inhialation of water vapor, yet no model exists to evaluate this pathway for metals. Therefore it was
jassumed that the exposure would be through ingestion of groundwater for the purposes of these risk estimates.

“The ILCR and HQ are calculated as a ratio of the EPC divided by the cancer-based or the noncancer-based
|PRGs, respeciively.

HQ - Hazard quotient.

ILCR - Incremental lifetime cancer risk.
NA - Not applicable

PRG - Preliminary remediation goal




LABORATORY ANALYTICAL REPORT



: s Helena, MTHTT-472-0711 = Billings, MT B0-735-4489 o Casper, WY 888-235-0515
‘Gillatte WY-BEE-G8E-T175 = Rapid City, 50 888-672-1225 = College Station, ¢ 888-630-2218

ANALYTICAL SUMMARY REPORT

" www.energylab.com
Anlytics] Excalionca Since 1952

Qctober 11, 2010

United Nuclear Corporation
21 Mites NE Of Gallup
Gallup, NM 87305

Workorder No.: G10090864 Quote ID: C129 - Quarterly Long List

Project Name: Not Indicated

Energy Laboratories, Inc. received the foliowing 1 sample for United Nuclear Corporation on 9/22/2010 for analysis.

Sample ID Client Sample 1D Collect Date Receive Date  Matrix Test

C10080864-001 Domestic Water Well - 09/20/10 13:58 09/22/10 Agueous  Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Total
Alkalinity

QA Calculations

Arsenic Speciation
Selenium-1V, 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 210, 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 resulis 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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=74 www.energylab.com

{ S elena, MY BTT-472-0T11 o Billings, MT BOD-T35-44B9 o Casper, WY 883-235-0315

Analytizal Exeetlanco Siace 1952 “ilietts, WY B66-686-7175 © Rapic City, SD 888-672-1225  Coliege Station, TX B88-690-2218
CLIENT: United Nuclear Corporation
Project: Not Indicated Report Date: 10/11/10
Sample Delivery Group: C10080864 CASE NARRATIVE

BRANCH LABORATORY SUBCONTRACT ANALYSIS

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 Number TX01520.

Page 2 of 23



Hegena MT:877-472-8711 = Billings, MT BO0-735-44B8 = Casper, WY 888-235-0515

" wwenergyiab.com
}Glﬂette, Wy:866-686-7175 = Rapid City, $0.888-672-1225 e Coliege Station, TX B88-580-2218

Anniyticat Excelienca Slazp 1552

ILABORATORY ANALYTICAL REPORT

Client: - United Nuclear Corporation Report Date: 10/11/10
Project: Not Indicated Colleciion Date: 09/20/10 13:58
iab ID: G10090864-001 DateReceived: 09/22/10
Client Sample ID: Domestic Water Well Matrix: Agueous

MCL/
Analyses Result  Units Quatifiers HRL QCL  Method Analysis Date / By
MAJOR IONS
Bicarbonate as HCO3 246 mg/L 5 A2320B 09/22/10 17:21/ja
Calcium 13 mgfL. 1 E200.7 09/23/10 15:06/cp
Chloride 151 mgiL D 2 E300.0 09/22/10 19:48 /4
Magnesium 3 mg/L 1 E200.7 06/23/10 15:06/ cp
Nitrogen, Ammonia as N 048 mo/l 0.05 A4800-NH3 G 09/22M10 2111/ 1))
Nitragen, Nitrate+Nitrite as N ND mg/l 04 E353.2 09/2210 15:19/1jl
Fotassium 3 mg/L 1 E200.7 09/23/10 15:06 / cp
Sodium 806 mg/L 1 E200.7 09/23/10 15:06 / cp
Sulfate 1270 mgil D 8 £300.0 09/22/10 19:49 /|l
PHYSICAL PROPERTIES
pH 880 s.L. 0.01 A4500-H B 09/22/10 1512/ Ir
Solids, Totat Dissolved TDS @ 180 C 2240 mg/lL 10 A2540 G 09/23/10 10:55 /I

METALS - TOTAL

Aluminum ND mag/t 0.1 E200.7 09/28/10 23:07 / cp

Beryllium ND mg/L 0.01 E200.8 09/28/10 02:45 / sml
Cadmium ND mafl : 0.005 E200.8 09/24/10 18:39/ sml
Cobalt ND mgiL . 0.01 E200.8 09/24/10 18:39 / smi
Lead ND mg/L 0.05 E£200.8 09/24/10 18:39 / sml
Manganese 0.07 mgfL 0.01 E200.8 09/24/10 18:39 / smi
Molybdenum ND mgyl. 0.1 E200.8 09/24/10 18:39/ sml
Nickel ND mgyl. 0.05 E200.8 09/28/10 02:45 / sml
Uranium 0.0030 mg/l 0.0003 E200.8 09/24/10 18:39/sml
Vanadium ND mg/L 0.1 E200.8 09/24/10 18:39/ sml

METALS - SPECIATED
Arsenic-H| ND mg/L 0.001t E1632AM 09/24/10 15:36 / eli-h
Selenium-1V ND mg/l. 0.001 A3114 B 08/28M10 09:56 / rdw

RADIONUCLIDES - TOTAL

Gross Alpha minus Rn & U 1.7 pCi/l ES00.1 09/27/10 1546 / ep
Grass Alpha minus Rn & U Precision (+) 0.5 pGill. ES0C.1 09/27/10 1546/ ep
Gross Alpha minus Rn & U MDC 0.5 pCi/l ES00.1 09/2710 15:48 / ep
Lead 210 2.7 pCi/L ES09.0M 10/05/10 12:13 / eli-cs
Lead 210 precision {+} 1.2 pCilL E£909.0M 10/05/10 12:13 / eli-cs
Lead 210 MDC 1.9 pGifL E309.0M 10/05/10 12:13 / eli-cs
Radium 226 0.82 pGilk £903.0 10/04/10 12:38 / dmi
Radium 226 precision {£) 0.25 pCilt £903.0 10/04/10 12:38 / dmf
Radium 226 MDC 0.21 pGifl E903.0 10/04/10 12:38 / dmf
Radium 228 1.7 pGill. RA-05 09/28/10 09:18 / plj
Radium 228 precision (&) 058 pCilL RA-05 08/28M10 09:18 / plj
Radium: 228 MDC 0.84 pGilL RA-05 09/28/10 09:18 / pjj
Report RL - Analyte reporiing limit. MCL. - Maximum cortaminant level,
Definitions: QCL - Quality controf limit. ND - Not detecled at the reporting limit.

MDC - Minimum detectable concentration D - RL increased due to sample matrix.

U - Not detected at minimum detectable concentration
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" “Holena, MT-8T7-472-0711 = Billings, MT 800-735-4488 < Gasper, WY 888-235-0515
“Gilstte, WY:866-BB6-T175 o Rapid (ity, 58 888-672-1225 © Coliege Station, TX B88-580-2218

wiw.energylab.com
Analylical Exceliznce Stase 1452

LABORATORY ANALYTICAL REPORT

Client: United Nuclear Corporation Report Date: 10/11/10
Project: Not Indicated Coliection Date: 09/20/10 13:58
Lab ID: C10090864-001 DateReceived: 09/22/10
Ciient Sample ID: Domestic Water Well Mafrix: Agueous

MCL/
Analyses Resuit  Units Qualifiers BL QCL  Method Analysis Date / By
RADIONUCLIDES - TOTAL
Thorium 230 0.06 pGiflL U ES07.0 09/27/10 13:31 / dmf
Thorium 230 precision (&) 007  pGilt £907.0 0%/27/10 13:31 / dmf
Thorium 230 MDC 0.1 pGilL E907.0 09/27/10 13:31 / dmf
DATA QUALITY
A/C Balance (+ &} 149 % Calcuiation 09/30/10 12:39 / kbh
Anions 35.0 meag/L Calcuiation 05/30/10 12:3% / kbh
Cations 3641 meg/L Calculation 09/30/10 12:39 / kbh
Salids, Total Dissolved Calculated 2390 mg/L Calculation 09/30/10 12:39 / kbh
TDS Batance {0.80 - 1,20) 0.940 Calculation 09/30/10 12:39/ kbh

VOLATILE ORGANIC COMPOUNDS

Bromeodichloromethane ND ug/L 1.0 E624 09/29/10 06:12/ jir
Bromoiorm ND ug/L 1.0 E624 09/28/10 06:12/jIr
Chlorodibromomethane ND ug/L 1.0 E624 09/28/10 06:12/ jIr
Chloroform ND ug/L 1.0 E624 09/28/10 08:12/ jIr
Trihalomethanes, Total ND ug/L 1.0 E624 09/28/10 06:12 /I
Surr: 1,2-Dichlorobenzene-d4 98.0 %REC 80-120 E&24 08/29/10 06:12 / jIr
Surr: Dibromofluoromethane 98.0 %REC 80-120 E624 09/28/10 06:12/ JIr
Surr: p-Bromofluorobenzene 980 %REC 80-120 E624 09/28/10 068:12/ jIr
Surr: Toluene-d8 960  %REC 80-120 E624 09/29/10 06212/ jIr
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions: QOCL - Quality cantral limit. ND - Not detected at the reporting fimit,
MDG - Minimum detectable concentration U - Not detected at minimum detectable concentration
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" viww energylab.com

o iHelena MT.87T-472-0711 = Billings, ME 800-735-4488 » Casper, WY BRE-235-0515

FERCRE T ey o ) Ansiytiral Excelience Since 1832 ‘Giliekte, WY.866-686-7175 © Rapig City, SD 888-672-1225 © Collage Statian, TX 888-580-2218
QA/QC Summary Report

Client:  United Nuclear Corporation Report Date: 10/11/10

Project: Not Indicated Work Order: C10090864

Analyte ' Count Resuit Uniis RL %REC Low Limit High Limit RPD RPDLimit Qual

Method: A2320B
Sampie 1D: MBLK 2
Alkalinity, Total as CaCO3
Bicarbonate as HCO3

Sample ID: LCS1Y
Alkalinity, Total as CaCO3

Sample 1D: C10080851-003ADUP
Alkalinity, Total as CaCO3

Sample 1D: C10090859-001AMS
Alkalinily, Total as CaCO3

Method Blank
ND mg/L
1 mg/L

Laboratory Control Sample
210 mg/L

Sample Duplicate
69.0 mg/L

Sample Matrix Spike
1680  mg/L

Run: MANTECH_1008228

Rur: MANTECH_100922B
5.0 105 90 110

Run: MANTECH_100922B
5.0

Run: MANTECH_1005228
5.0 106 80 120

Batch: R137570
09/22/10 16:56

09/22/10 17:12

09/22/10 17:44
0.7 10

09/22/10 19:38

Qualifiers: .
RL - Analyte reporting limit.
MDC - Minimum detectable concentration

ND - Not detected at the reporting limit.
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" waw.energylab.com

e Helena, MT 817-472-0711 « Billings, MT 800-735-4488 = Casper, WY 888-235-0515
Gilletie; WY-865-GRE-T175 = Rapid City, SD 888-572-1225 = Callege Station, TX 685-630-2218

T ARATORIE Ansiytical Excaiencs Stace 1852

QA/QC Summary Report
Client: United Nuclear Corporation Report Date: 10/11/10
Project: Not Indicated Work Order: C10080864
Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: A2540C Batch: 100923_1_SLDS-TDS-W

Sample ID: MBLK1_100923
Solids, Total Dissolved TBS @ 180 C

Sample ID: LCS1_100923
Soligs, Total Dissolved TDS @ 180 C

Sample ID: C10050804-002AMS
Solids, Total Dissolved TDS @ 180 C

Sample ID: C10020804-002AMSD
Solids, Total Dissolved TDS @ 180 C

Method Blank
ND'  mg/L 10

taboratory Control Sample
995 mg/L 10 99

Sample Matrix Spike
4080  mg/L 10 103

Sample Matrix Spike Duplicate
4030 mg/L 10 1062

Run: BAL-1_100923A

Run: BAL-1_100923A

80

Run: BAL-1_100823A

g0

Run: BAL-1_100923A

a0

09/23/10 10:48

09/23/10 10:48
110

09/23/10 10:51
110

08/23/10 10:51
110 1.4 10

Qualifiers:

RL - Analyte reporting limit.
MDGC - Minimum detectable conceniration

ND - Not detected at the reporting limit.
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ww.engrgylab.com v ‘Helena, MT:877-472-D711 @ Billings, ¥T 808-735-4488 « Casper, WY 888-235-0515
Ansiytical Excalionco Sinca 1832 1llette maﬁs-saa-ms © Rapid City, SD-888-572-1225 © Callege Station, TX 888-690-2218
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: A3114B Batch: 27612
Sample ID: MB-27612 Method Blank Run: CVAA-C202_100928D 09/28/10 14:57
Selenium ND mg/L 0.0003
Sample ID: LCS-27612 Laboratory Centrol Sample . Run: CVAA-C202_100928D 09/2810 14:59
Selenium 0.0547 mg/L 0.0010 109 a0 110
Sample ID: C10090864-001BMS Sample Matrix Spike Run: CVAA-C202_100828D 09/28/10 15:03
Selerium 0.0558 mg/L 0.0010 112 85 115
Sample ID: C10090864-001BMSD Sample Matrix Spike Duplicate Run: GVAA-C202_106928D 09/28/10 15:06
Selenium 0.0562 mg/L 0.0010 112 85 115 0.7 15
Qualifiers:
RL - Analyte reporting limit. ND - Not detected at the reporting fimit.

MDC - Minimum detectable concentration

Page 7 of 23




340 CHalena, MT BT7-472-0711 e Billings, MT B0D-735-4481 @ Casper, Wy BAR-235-0515

wy.energylab.com
Anaiylteat Excellgnce Sinca 1832 | “itlatte, WY-866-686-7175 « Rapid City, b BBB-6T2-1225 = College Station, TX AB8-690-2218
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-H B Analytical Run: ORIONS55A-2_1009228
Sample ID: ICV1_100922_2 Initial Calibration Verification Standard 09/22/10 14:22
pH 6.85 s.U 0.010 100 98 102
Method:  A4500-H B Batch: 100922_2_PH-W_555A-2
Sample ID: C10090851-005ADUP Sample Duplicate Run: ORIONS55A-2_100922B 09/22/10 14:57
pH 7.64 s.u. 0.010 0.4 10
Qualifiers:

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration
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ABORAT O

" wewenergylab.com
Ansytical Exzalience Sinca 1952

: i Helena, MTATT-472-0711 = Billings, MT 800-735-4489 © Casper, wY BE3-235-0515
sGilletie, Wy:B65-B96-7175 = Rapid Oity, SD-888-672-1225 » Callege Station, TX 888-690-2218

Client:
Project: Not Indicated

QA/QC Summary Report

United Nuclear Corporation

Report Date: 10/11/10
Work Order: C10090864

Anaiyte Count Resul} 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 09/22/10 21:03
Nitrogen, Ammonia as N ND my/L 0.02

Sample iD: LCS-2 Laboratory Control Sample Run: TECHNICON_100922B 08/22/10 21:05
Nitrogen, Ammaniz as N 18.2 mg/L 0.50 80 120

Sampie 1D: C10090831-002EMS Sample Matrix Spike Run: TECHNICON_100922B 09/22/10 21:17
Nitrogen, Ammaoniz as N 2.22 mg/L 0.050 80 120

Sample ID: C10090831-002EMSD Sample Matrix Spike Duplicate Run: TECHNICON_100922B 09/22M1021:18
Nitrogen, Ammaonia as N 2.18 mg/L 0.050 80 120 1.8 20

Qualifiers:
RL - Analyte reporting limit.
MDC - Minimum detectable concentration

ND - Not detected at the reporting limit.
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viweeenargylab.com s _' < Helena, MT-877-472-0711 = Billings, MT 880-735-4488 = Casper, WY BB8-235-0315
Anslyica! Excellence Siaee 1832 1 < Gilfette; WY B66-638-7175 © Rapid City, SD BBB-672-1225 o Coflege Station, TX BHB-698-2218
QA/QC Summary Report
Client: United Nuclear Corporation Report Date: 10/11/10
Project: Not Indicated Work Order: C10080864
Anaiyte Count Result  Units RL 9%REC Low Limit High Limit RPD RPDLimit Quat
Method: E1632AM Batch: H_R65633
Sample ID: AS100924-LFB Laboratory Control Sample Run: SUB-HB5633 09/24/10 15:29
Arsenic-lit 45.4 ugfL 5.0 1 90 110
Sample ID: C10090864-001E Sample Matrix Spike Run: SLJB-HB5633 09/24/10 15:42
Arsenic-llI 52.0 ug/L 5.0 104 55 146
Sample ID: C10090864-001E Sample Matrix Spike Duplicate Run: SUB-HB5633 09/24/10 15:48
Arsenic-HI 455 ugf/L 5.0 91 55 146 N 20
Sample 1D: ICB_13r Method Blank Run: SUB-HE5633 09/24/10 14:55
Arsenic-lli ND ug/L 0.3
Qualifiers:
RL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration
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wwrw.energyla.com " Helena, MU BTT-472-D711 © Billings, MT 800-735-4488 < Casper, WY BAB-235-0515
Anslylical Excolisnce Siace 1952 itiatte; WY:885-BB6-7175 = Rapid City, S 888-672-1225 © Coliege Station, TX 8B8-550-2218
QA/QC Summary Report
Client: United Nuclear Corporation Report Date: 10/11/10
Project: Not Indicated Work Order: C10090864
Analyte Count Resuit Units RL %REC Low Limit High Limit RPD RPDLimit Quatl
Method: E200.7 Batch: R137628
Sample 1D: MB-100923A 4 Method Blank Run: ICP2-C_100923A 09/23/10 11:00
Caleium ND mg/L 0.2
Magnesium ND mg/L 0.05
Potassium ND mg/L 0.02
Sodium ND mg/L 0.3
Sampie [D: LFB-100923A 4 Laboratory Fortified Blank Run: 1CP2-C_100923A 08/23H0 11:04
Calcium 433 mgl 0.50 99 85 115
Magnesium 495 mg/L 0.50 99 85 115
Potassium 443 mg/L 0.50 89 85 115
Sodium 48.0 mgll 0.50 98 85 115
Sample ID: C10090529-001BMS2 4 Sample Matrix Spike Run: [CP2-C_100923A 09/23/10 15:50
Calcium : 131 mg/l. 1.0 96 70 130
Magnesium 104 mgl 1.0 94 70 130
Potassium 97.9 mg/t. 1.0 92 70 130
Sadium 311 mag/t. 1.0 98 70 130
Sample [D: C10080529-001BMSD 4 Sample Matrix Spike Duplicate Run: ICP2-C_100923A 08/23/10 15:54
Calcium 130 mogft 1.0 95 70 130 1.1 20
Magnesium 106 mg/iL 1.0 a6 70 130 1.9 20
Potassium 97.1 mgiL 1.0 ja 70 130 0.8 20
Sodium 315  mgil 1.0 101 70 130 1.2 20
Method: E200.7 Batch: 27551
Sample [D: MB-27551 Method Blank Run: ICP2-C_100928A 09/28/10 22:51
Aluminum ND mg/l. 6.01
Sample [D: LCS3-27551 Laboratory Control Sample Run: ICP2-C_100928A 09/28/10 22:55
Aluminum 2.60 mg/L 0.10 104 85 115
Sampie [D: C10090864-001CMS3 Sample Matrix Spike Run: IGP2-C_100928A 09/28/10 23:11
Aluminum 2.78 mg/L 0.10 107 70 130
Sampie [D: C10090864-001CMSD Sampie 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.

MDC - Minimum detectable concentration

ND - Not detected at the reporting limit.
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" wnawnergylab.com
Analytioal Excalience Since 1052

““Helena, MT877-472-0711 ¢ Billings, MT 800-735-4489 = Casper, WY 888-235-0515

“iGillette, Wy 865-686-T175 » Rapid City, S0 888-672:1225 o College Station, TX 888-590-2218

QA/QC Summary Report

Chient: United Nuclear Corporation
Praject: Not indicated

Report Date: 10/11/10
Work Order: C10080864

Analyte Count Result Units AL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E200.8 Batch: 27551
Sample ID: MB-27551 7 Method Blank Run: ICPM84-C_100824A 09/24/10 17:33
Cadmium 4E-05 mag/L 4E-05

Cobalt ND mg/L 4E-05

Lead . 5E-05 mgfit. 5E-05

Manganese 0.0001 mgit 2E.05

Molybdenum 00010  mgiL 0.00010

Uranium ND mg/t. 4E-05

Vanadium 0.004 mg/l 4E-05

Sample ID: LCS3-27551 7 Labaratory 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/t. 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 0557 mglL 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 0242  mgi 0.010 97 70 130

Cabalt 0514  mgit 0.010 103 70 130

Lead 0.542  mg/k 0.050 108 70 130

Manganese 256 mgll 0.010 100 70 130

Molybdenum 0.54% mg/L 0.10 108 70 130

Uranium 0.60% mgiL 0.00030 121 70 130

Vanadium 0.527 mg/L 0190 102 70 130
Sampie ID: C10090864-001CMSD 7 Sample Malrix Spike Duplicate Run: ICPMS4-C_100924A 08/24/10 18:53
Cadmium 0.240 mg/L 0.010 96 70 130 0.8 20

Cobali 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 0.10 101 70 130 0.9 20
Qualifiers:

RL - Analyte reporting limit.
MDGC - Minimum detectable concentration

ND - Not detected at the reporting limit.
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" wwwenergylab.com . “Helena, MF.877-472-9711 = Billings, MT BB0-735-4488 = Caspar, WY 888-235-0515

CABGRATORIES | Anslylicsl Excelianco Sinca 1932 -s._Gl[leite \W 866686-7175 © Rapid City, S0 888-672-1225 © College Station, TX B86-690-2218
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:  E200.8 Batch: 27551
Sample ID: MB-27551 2 Method Blank Run: ICPMS4-C_100927A 09/28/10 02:18
Beryllium ND mg/L 3E-05
Nickel 9E-05  mgil 4E-05
Sample ID: LCS3-27551 2 laboratory Gontrol Sample Run: ICPMS4-C_100827A 09/28/10 02:24
Beryllium 0.263 mg/L 0.010 105 85 115
Nickel 0.554 mafL 0.050 111 ‘85 115
Sample ID: C10090864-001CMS3 2 Sample Matrix Spike Run: ICPMS4-C_100927A 09/28/10 02:52
Beryllium 0227 mglt 0.010 91 70 130
Nickel 0.528 mgiL 0.050 105 70 130
Sample ID: C10090864-001CMSD 2 Sample Matrix Spike Duplicate Run: IGPMS4-C_100927A 09/28/10 03:26
Beryllium 0.233 mg/t 0.010 93 70 130 2.8 20
Nickel 0.528 mg/L 0.080 105 70 130 0 20
Qualifiers:
RL. - Analyte reporting limit. ND - Not detected at the reporiing limit.

MDC -Minimum detectabie concentration
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" vrww.energylab.com
Analytival Excafience Siace 1852 _.5

“Helena, MT §77-472-0711 = Billings, MT 80D-735-4488 « Casper, WY B88-235-0515
“Gillette, WY B6B-686-7175 = Rapid City, SD.BBB-ET2-1225 © College Station, TX A88-680-2218

QA/QC Summary Report

Client:
Project: Not Indicaied

United Nuclear Corporation

Report Date: 10/11/10
Work Order: C10090864

Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E300.0 Batch: R137577
Sample ID: 1.CS 2 Lahoratory Control Sample Run: 1C2-C_100922A 08/22M10 11:53
Chiloride 940  mgiL 1.0 54 S0 110
Suifate 37.4 mg/l- 1.0 93 90 110
Sample ID: MBLK 2 Method Blank Run: 1C2-C_100822A 09/22/10 12:07
Chioride ND mg/L 0.086
Sulfate ND mg/L 0.2
Sample ID: C10090812-001AMS 2 Sample Matrix Spike Run: IC2-C_100822A 09/22/10 12:51
Chloride 988  mgll 2.0 80 120 A
Sulfate 445  mg/L 8.0 g7 80 120
Sample ID: C10090812-001AMSD 2 Sample Matrix Spike Duplicate Run: IC2-C_100922A 09/22/10 13:05
Chloride 986 mg/l. 2.0 80 120 0.3 20 A
Sulfate 445  mg/l 8.0 97 80 120 0 20
Qualifiers:

Rl. - Analyte reporting limit.

ND - Not detected at the reporting limit.

A - The analyte level was greater than four times the spike level, In
accordance with the method % recovery is not calculated.

MBC - Minimum detectable concentration
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" waw.enerpylab.com foola iHelena; MT:BTT-472-0711 # Billings, MY 80B-735-4484 o Caspor, WY B88-235-0515

Analytical Excaiionce Slrce 1932 -.-Gi'l'i.ette;m.BEB-'GBBJT75 = Rapid City, SD 888-672-1225 © Collegs Station, TX B85-650-2218
QA/QC Summary Report

Client:  United Nuclear Corporation Report Date: 10/1140
Project: Not Indicated Work Order: C10090864
Analyte Count Result  Units RL <%REC Low Limit High Limit RPD RPDLimit Gual
Method: E353.2 Batch: R137559

Sample ID: MBLK-1 Method Blank Run: TECHNICON_100922A 09/22110 12:18
Nitrogen, Nitrate+Nitrite as N ND mgiL 0.04

Sample ID: LCS-2 Laboratory Control Sample Run: TECHNICON_100822A 09/22/10 12:22
Nitrogen, Nitrate+Nitrite as N 2.43 mg/L 0.10 97 80 110

Sample ID: C1009068%-C07DMS Sample Matrix Spike Run: TECHNICON_100822A 09/22/10 12:37
Nitragen, Nitrate+Nitrite as N 2.66 mg/l 0.10 99 90 110

Sampie ID: C10090689-007DMSD Sample Mairix Spike Duplicate Run: TECHNIGON_100922A 09/22/10 12:39
Nitrogen, Nitrate+Nitrite as N 2.68 mgil 0.10 101 90 110 0.7 10

Qualifiers:

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration
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] wwiw.energylab.com .7+ Helena, MT 877-472-0711 = Billings, W7 B00-735-4485 = Casper, WY 888-235-0515
UABORATORIES - Ansiyticsl Excolionce Sinea 1832 "_Gil'lelté;w‘f $65:686-T175 = Rapid City, S0 888-672-1225 © Colinge Station, X 888-690-2218
QA/QC Summary Report
Client:  United Nuclear Corporation Report Date: 10/11A10
Project: Noi Indicated Work Order: C10090864
Analyte Count Result Units RL 9%REC Low Limit High Lintit RPD RPDLimit Qual
Method: E624 Batch: R137927

Sample ID: 032810_LCS_4
Bromodichloromethane
Bromafarm
Chliorodibromomethane
Chioroform
Trihalomethanes, Total
Surr: 1,2-Dichlorobenzene-d4
Surr: Dibromofiucromethane
Surr: p-Bromofluorcbenzene
Surr: Toluene-d8

Sample ID: 092810_MBLK_B6
Bromedichioremethane
Bromaoform
Chlorodibromomethang
Chloroferm
Trihatomethanes, Total
Suir: 1,2-Dichlorcbenzene-d4
Surr: Dibromofluoromethane
Surr: p-Bromoflucrobenzene
Surr: Toluene-d8

Sample ID: C10090864-001HMS
Bromodichloromethane
Bromoform
Chloredibromomethane
Chloroform
Trinalomethanes, Total
Surr: 1,2-Dichlorobenzene-d4
Surr: Dibromofluoromethane
Surr: p-Bromotluorobenzene
Surr; Toluene-d8

Sample ID: C100890864-001HMSD 9 Sample Matrix Spike Duplicate

Bromodichloromethane
Bromofarm
Chiorodibromomethane
Chioroform
Trihalomethanes, Total
Surr: 1,2-Dichlorabenzene-d4
Surr: Ribromofiuoromethane
Surr: p-Bromofluorobenzene
Surr: Toluene-d8

9 Laboratory Conirol Sample

9 Method Blank

9 Sample Matrix Spike

9.20 ug/L 1.0 92
10.23 ug/L. 1.0 103
10.6 ug/L 1.0 106
9.44 ug/l 1.0 94
3386 ug/L 1.0 99
1.0 10§
1.0 100
1.0 88
1.0 93

ND ug/L 1.0

ND ug/l 1.0

ND ug/L 1.0

ND ug/L 1.0

ND ug/L 1.0
1.0 97
1.0 97
1.0 92
1.0 90

106 ug/t. 10 106
86.8 ug/l 10 87
114 ugil. 10 114
103 ug/L 10 103
410 ugfL 10 102
1.0 99
1.0 98
1.0 100
1.0 98

103 ug/L 10 103
104 ug/L 10 104
108 ug/L 10 169
102 ug/L 10 102
418 ug/L 10 104
1.0 99
1.0 97
1.0 103
1.0 98

Run: SATURNCA_100928C

70
70
70
70
70
80
80
80
80

Run: SATURNCA_100828C

80
80
80
80

Run: SATURNCA_100928C

70
70
70
70
70
80
80
80
80

Run: SATURNCA_100928C

70
70
70
70
70
80
80
80
80

08/28/10 13:43
130
130
130
130
130
120
120
120
120

09/28/10 14:56

120
120
i20
120

09/29/10 08:04
130
130
130
130
130
120
120
120
120

09/29/10 08:40

130 3.1 20
130 18 20
130 4.3 20
130 1.2 20
130 1.9 20
i20
120
120
120

Qualifiers:
RL - Analyte reporting fimit.
MDC - Minimum detectable concentration

ND - Not detected at the reporting limit.
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i Relena, MT 877-472-0711 « Billings, M7 800-735-4489 = Casper, WY BBB-235-0515
“hilleite, WY:B65-585-T175 < Rapid City, SO 888-672-1225 © College Station, TX BB8-680-2218

QA/QC Summary Report

" vnewenergylab.com
Ansiylical Evcalizace Siea 1932

Client:
Project: Not Indicated

United Nuclear Gorporation

Report Date: 10/11/10

Work

Order: C10080864

RL %REC Low Limit High Limit

RPD RPDLimit Qual

Analyte Count Result Units
Method:  E900.1
Sample ID: MB-GA-0360 3 Method Blank

Gross Alpha minus Rn & U 0.1 pGifL
Gross Alpha minus Rn & U Precision (&) 0.3 pGifl
Gross Alpha minus Rn & U MDC 05 pGCill

Sampie 1D: LCS-GA-0360
Gross Alpha minus Rn & U 843  pGilL

Laboratory Control Sample

Run: G5000W_100924A

Run: GE000W_100924A
32 70 130

- 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: C16090851-007FMS Sample Matrix Spike
Gross Alpha minus Bn & U 284  pCGilL

Sample ID: C10090851-007FMSD
Gross Alpha minus Rn & U 282 pCiL

Sample Matrix Spike Duplicate

Run: G5000W_100924A
103 70 130

Run: G5000W_100924A
103 70 130

Batch: GA-G360

09/27M10 1412
U

09/27/110 1412
S

09/27/10 1546

09/27/10 15:46
0.7 23.6

Qualifiers:

RL - Analyte reporting limit.

MDGC - Minimum detectable concentration

U - Not detected at minimum detectable concentration

ND - Not detected at the reporting limit.
S - Spike recovery outside of advisory limits.
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N wvnv.energylab.com E
Analylical Exesfignce Sincs 1852

BEORATDRIES

L Holena, MT 877-472-711 © Bilings, MT B0D-735-4489 © Casper, WY BBE-235-0515
* Gillette; Wy BEB-6BB-7175 © Rapid City, S0 BE8-672-1225 © College Station, TX 888-695-2218

QA/QC Summary Repori

Client:
Project: Not Indicated

United Nuclear Corporation

Report Date: 10/11/10
Work Order: C10090864

Anaiyte Count Resuit Units RL <REC Low Limit High Limit RPD RPDLimit Qual
Method: E903.0 Batch: RA226-4829
Sample ID: C10090619-011DMS Sample Matrix Spike 'Run: BERTHOLD 770-2_100924A 10/04/10 12:38
Radium 226 21 pGiflL 124 70 130

Sample ID: C10090619-011DMSD Sample Matrix Spike Duplicate Run: BERTHOLD 770-2_100924A 10/04/10 12:38
Radium 226 20 pGilL 118 70 130 38 245

Sampie 10: MB-RA226-4829 3 Method Biank Run: BERTHOLD 770-2_100924A 10/04/10 14:10
Radium 226 -0.1 pCiflL U
Radium 226 precision (+) 0.08 pCifL.

Radium 226 MDC 0.2 pCill

Sample ID: LCS-RA226-4829 Laboratory Conirol Sample
Radium 226 11 pCiL

Run: BERTHOLD 770-2_100924A 10/04/10 14:10
141 70 130 5

- LGS response is outside of the acceptance range for this analysis. Since the MB, M3, and MSD are acceptable the batch is approved.

Qualifiers:

RL - Analyte reporting limit.

MDC - Minimum detectable concentration

U - Not detected at minimum detectable canceniration

ND - Not detected at the reporting limit.
S - Spike recovery ouiside of advisory limits.
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" wewenergylah.com
Anslylical Exvelionce Since 1952

o :'_ ‘Helena, MT 877-472-0711 = Billings, NT 80D-735-4489 = Casper, WY BBB-235-0515
‘Giliette, WY:BBB<6BE-T175 « Rapid City, SO 888-572-1225 « College Station, TX 888-690-2218

QA/QC Summary Report

Client:
Project: Not Indicated

United Nuclear Gorporation

Report Date: 10/11/10
Work Order: CG10090864

Analyte Count Result  Units RL %REC Low Limit High Limit RAPD RPDLimit Qual
Method:  E907.0 Batch: RA-TH-IS0-1250
Sample ID: LCS-RA-TH-IS0-1250 Laboratory Control Sample RAun: EGG-ORTEC_100923A 09/27/10 13:31
Tharium 230 58 pCiL 110 70 130

Sample ID: C10090852-001DMS Sample Matrix Spike Run: EGG-ORTEC_100923A 09/27110 13:31
Thorium 230 13 pGilL 104 70 130

Sample ID: C10090852-001DMSD Sample Matrix Spike Duplicate Run: EGG-ORTEC_100923A 09/27/10 13:31
Thorium 230 12 pGilL 91 70 130 13 40.5

Sample ID: MB-RA-TH-{S0-1250 3 Method Blank Aun: EGG-ORTEC_100923A 09/27/10 13:31
Thorium 230 0.008  pCilL u
Thorium 230 precision (&) 0.06 pCilt
Thorium 230 MDC 0.1 pCilk

Qualifiers:

AL - Analyie reporiing limit.
MBDG - Minimum detectable concentratian

ND - Not detected at the reporting fimit.
U - Mot detected at minimum detectable concentration
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www.energylab.com 197 Halona, WT 87T-472-0711 = Billings, MT BOD-735-4489 = Casger, WY B8-235-0515

Analytical Excallgnce Stncy 1952 - Gillette, WY BBE-BBE-T175 « Rapid City, SD BYB-672-1225 = Callege Station, TX 886-590-2218
QA/QC Summary Report
Chent: United Nuclear Corporation Report Date: 10/11/10
Project: Not Indicated Work Order: C10090864
Anailyte Count Resuit Units REL 9%REC Low Limit High Limit RPD RPDLimit Qual
Method:  E909.0M Batch: T_PB-210-0019
Sample ID: MB-PB-210-0019 3 Method Blank Run: SUB-T37150 10/04/10 23:05
L.ead 210 ND  pGilk u
l.ead 210 precision (&) 1 pCilL
l.ead 210 MDC 2  pCilL
Sampie ID: LCS-PB-210-0019 Laboratery Control Sample Run: SUB-T37150 10/05/10 03:28
Lead 210 59  pGilL 1067 70 130
Sample ID: TAP WATER-MS Sample Matrix Spike Run: SUB-T37150 10/05/10 07:51
lead 210 130 pCil 119 70 130
Sample ID: TAP WATER-MSD Sample Matrix Spike Duplicate Run: SUB-T37150 10/05/10 10:02
Lead 210 140  pCilL 124 70 130 4.1 15.7
Qualifiers:
RE - Analyte reporting limii, ND - Not detected at the reporting limit.
MDC - Minfimum detectaible concentration U - Mot detected at minimum detiectable concentration
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v ensrgylab.com i Helena, MT:BT7-672-0711 o Billings, M 800-735-4483 « Casper, WY 888-235-0515
Anslytical Excalience Since 1952 “Gillatte Wy:BB5-686-T175 © Rapid City, S0.BB8-E72-1225 o Coliege Station, TX 888-540-2218
QA/QC Summary Report

Client: United Nuclear Corporation Report Date: 10/11/10

Project: Not Indicated Work Order: C10090864
Anaiyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: RA-05 . Batch: RA228-3398

Sample ID: LCS5-228-RA226-482% Laboratory Control Sample Run: TENNELEC-3_100924A 09/28/10 09:18
Radium 228 7.43 pCilk. 94 70 130

Sampie ID: MB-RA226-4829 3 Method Blank Run: TENNELEC-3_100924A 08/28/10 (9:18
Radium 228 0.5 pCiL U
Radium 228 precision (t} 0.6 pCifl.

Radium 228 MDC 0.9 pCilL

Sample ID: C10030793-001GMS Sample Matrix Spike Run: TENNELEC-3_100924A 09/28/10 09:18
Radium 228 14.7 pCi/lL 95 70 130

Sample [D: C10080793-001GMSD Sample Matrix Spike Duplicate Run: TENNELEGC-3_100924A 09/28/10 09:18
Radium 228 13.6 pGifl. a8 70 130 7.8 305
Qualifiers:

AL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimumn detectable concentration U - Not detected at minimum detectable concentration
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) viww.enetgylzb.com
Analyticel Excelisnce Sinca 1952

AR

=

:Helena, MT BT7-472-8711 # Billings, M7 8010-735-4489 o Casper, WY BBB-235-0515

o Giiilette, WY -B65-686-7175 = Rapid City, SD B88-672-1225 = Colfege Station, TX 888-690-2218

Workorder Receipt Checklist

United Nuclear ‘Corporation

Login compleied by: Corinne Wagner
Reviewed by:  BL2000\edwards
Reviewed Date: 9/22/2010

Shipping container/cocler in good condition?
Custody seals intact on shipping centainer/cooler?
Custody seals intact on sample bottles?

Chain of custody present?

Chain of custedy signed when relinquished and received?
Chain of custody agrees with sample labels?
Samples in proper containerfbattle?

Sample containers intact?

Sufficient sample volume for indicated test?

All sampies received within holding time?
Cantainer/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes [7]
Yes [V]
Yes []
Yes [v]
Yes [v]
Yes [v]
Yes []
Yes [v]
Yes [7]
Yes ]
5°C Onlce
Yes V]
Yes ]

HAIRTERD

C10090864

Date Received: 9/22/2010

No ]
No ]
No [7]
No []
No [}
No 7]
No []
No [}
No []
No []

No []
No [

Received by: ha

Carrier name: FedEx

Not Present []
Not Present []

Not Present [7]

No VOA vials submitted 7]

Not Applicable  []

Contact and Corrective Action Comments:

None
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UNITED HUCLEAR CORPORATION
(State Road 566 ~ 21 Hiles NE of Ga)lup)
P.0, Box 3077
Callup, NH B7305-3077

505-205-8651

CHAIN OF CusToDY
Energy Laboratories, lnc.

~ Laboratory
2393 N, Salt Creek Highway A1l analysis will be performed in accordance with EPA approved
Address procedures andfor 15th Edition of Standard Methods
Casper WY 82601
City State ip
307-235-0515 UNC Submittal No._ TE- 7-F- 2070
Phone No.
Sample FiTter PRESERVATTOR Preserved Analysis Required
Deseription Date Time 0,450 plain HNO4 H,50, Na,$,0q HEi By (For all samples listed)
DomEsrie |9-20-00| 1358 ¥ s A v A VoA v s v sr |/ chischey| As, Be, Ca, Cd, C, HCO,,
WATER WELL K, Hg, Hn, Na, NH,, M,

NOy; Pb, Pb-210, pH, Se,
50, 108, Th-230, U, V,
Chloroform, Gross

Alpha (=) U & Rn,
Lombined Ra-226 & Ra-228, A1,
Lo, Mo & Tolal Trihalomethanes (TTHMs)

Note: Please report resoff
35 So0n_ 38 possibie
(Rush Prigrity ).

. * i . T ‘{00
Samplad by: flaZ M? Received by W/ Z 7-20v0 /

b Date Time
Dispatched C%’_c;’ ~ Iy IDJI 0 i f
L. . Date Time"
Carrler: FedEx-Priors Ver might ab Recelpt Signature

!/ jeedf coarer . /0 ﬁD

Hethﬂd of Shipmcnt 2 ime

Gy redd
Ger
Sead)

formed is
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To: Roy Blickwedel Date: August 3, 2004
Larry Bush

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 Division (MMD) in
their memo dated 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 analyses of NECR mine water; aﬁd,

¢ Comparisons of regional and historic water quality data to the groundwater sample collected at
the Site on May 17, 2004,

HISTORIC AND REGIONAL DATA

Historic and regional groundwater quality data sources used in this report are listed below,

»  Water Onality Impacts of Uraninm Mining and Milling Activities in the Grants Mineral Beli, New
Mexico. (EPA, 1975)

*  Water Quality Data for Discharges frons New Mescico Uranium Mines and Mills. QNMEID, 1980)
®  Hydrogeology and Water Resourves of San Juan Basin, New Mexico. Hydrolegic Repert 6. (Stone, 1983)
®  Revlamation Engineering Services, Geolydrologic Report. (Canonie, 1987)

Fiwgear Review Report, United Nuclear Corporation Ground Water Operable Unit 1’—4}:1\':}.1/9' Connty,
New Mexico. (USEPA, 1998) . '

* Discharge Permit (DP) 63 sampling results

The primary aquifers in the Church Rack region are the Dakota Sandstone and Westwater Canyon
Member. Higher geologic units, including the Gallup Formation and the alluvium are not historic
aquifers (Canonie, 1987). '

The alluvium and Gallup Formation at the Northeast Church Rock mine and mill were unsaturated.
Oceurrences of groundwater in both units are derived from mine dewatering seepage from multiple
mines (USEPA, 1998), and are hydraulically separated from the Dakota Sandstone and Westwater
Canyon Member by the Upper D-Cross Tongue Member of the Mancos Shale which is a very
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Angust 2004 INECR Gronndwater Technical Memo # Page 2

effective aguiclude (Canonie, 1987). Minewater that seeped into the alluvium and Gallup Formaton
is being repulated 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 (Canonie, 1987). The local dip and groundwater flow
direction in the Gallup Formation, Dakota Sandstone and Westwater Canyon Member s to the north
(Stone, 1983).

Available analytical data for Site minewater are summatized in Table 1 and listed in Attachment 1. Al
data ate reported results from DP-63 for minewater before comingling with 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!
i Data Points | Average? | Max i Min |  StDev | NMED Std.?
MAJOR IONS .
Alkalinity {aC03) 2 178.5 232 127 -
Biecarhonate 1 155 166 155 -
Calelum 2 20.55 31 10.1 -
Chloride 13 7.6 14.9 5 3.0 280
Flugride 11 0.50 0.55 0.42 0.03 1.8
Magnasium 2 2.6 4.2 1 -
Nitrogen, Nitrate {as N} 11 1.7 i3 0.1 3.7 10
Potassium 2 2.1 2.2 1.9 .=
Sadlum | 282.9 1008.1 10 410.5
Sulfate 13 83 272 70 55 600
PHYSICAL PROPERTIES "
TDS 13 426.9 552 370.5 61.3 1000
H* 13 7.88 8.45 6.70 0.52. 6108
Conductivity? 3 €83 850 485 171 :
METAL - DISSOLVED
Aluminum 13 0.5 2.8 0.1 0.7 5.0
Arsenic 10 0.0102 0.0118 0.0100 ‘0.00086 0.1
Barlurn 13 0.20 0,70 0.01 0.18 1.0
{Boroan 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 0.018 0.05
Cobalt 11 0.0146 0.0500 0.0001 0.0137 0.05
|Copper 11 0.0066 0.0235 0.001 0.0075 1.0
{lran 13 0.85 4.9 0,01 1.46 1.0
JLead 11 0.01 0.05 0,001 0.020 0.05
Manganese 13 0.112 1.3 0.002 0.357 0.2
Mercury 11 00,0005 0.001 0,0004 0.0002 0.002
{Molybdenum 11 0.012 0.04 0.001 0.017 1.0
Nicke! 11 0.0250 0.1349 0.01 0.0378 0.2
Selenlum 12 0.031 0.05 0.004 0.013 0.05
Sllver 10 0.0095 0.01 0.0054 0.0015 0.05
Uranium 13 2.082 3.7 0.725 0.836 5.0
Vanadium 3 0.1 0.1 0.1 0
Zinc 13 0.0117 0.02 0,0022 0.0052 10.0
IRABIONUCLIDES ~ DISSOLVED .
jRadium-226 13 97.6 430 0.6 125.1 30°
Radium-228 12 2.1 5.2 1 1.8 308
Notes:
1. Summary of selected parameters from Attachment 1.
2, All values in mg/L except as otherwise noted
3. Standards for argenic, cadmium, barium, chromium, fluoride, mercury, nitrate, lead, selenium, silver, and
uranium ara human health standards
Standards for chioride, copper, sulfats, TDS, pH, Iron, and zlnc are secondary domestic water supply standards
Standards for aluminum, boron, cobalt, mangansese, imelybdenum, and nickel are for irrigation water
4. pH In standard units
5, Conductivity [n uS/cm
6. Combined Radium 226 and 228 cannot exceed 30 pCi/L

II;.\II"M\L'-H Kerbo\ Nirrtear Churk Rack ALSAKTCR Crodratr TALFrbal dot
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Augurt 2004 - NECR Grosnduster Technical Meme ¢ Page 3

There is no groundwater quality data for the Dakota Sandstone near the Site,

Average historic minewater data exceeded standards for radium 226 in the Westwater Canyon
Member.

Four wells are located within 2 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
allavium. 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 Well mentioned in the Closeout Plan is
located approximately 1.5 miles to the northeast of the Permit Boundary.

.- -TABLE2 o
St e - : WELL COMPLETION DATA -
Well Name Complation Totai Depth Top of Scraen Screened Complation
" Dnte {ft bgs!} {{1 bgs} - Interval (1) ‘ Unit
Church Rock Mill 616/76 - 1,600 Unk 100 Wastwater
anyon
Westwater
NECR Well Unk 1,228 Unk Unk Canyon
Friendship Unk 718 Unk 40 Gallup
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 sﬁmplc 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 with the SOP presented in the Section 27 Closeout Plan.

The sample was collected from approximately the center of the water column in the well. The depth
to watet 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 muldple 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 freely. When the designated depth is reached, the bailer is hoisted and
the balls 2t the top and bottom of the bailer are seated preventing the water from leaving the bottom
of the bailer and preventing water above the bailer from mixing 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 analytical analyses of
UNC’s samples are provided in Table 3 along with the average minewater quality from Table 1 and
the water quality from the Church Rock Mill Well which is also completed in the Westwater Canyon
Member. The laboratory report is included in Attachment 2.

Water bailed from the NECR well was black in color and smelled of hydrogen sulfide. The ficld pH

of the sample was 10.2 standard units, and the conductivity was 1800 ymhas/cm at 18.0 degrees
. h——‘—‘.,._._‘_”_‘~'__‘ -
Celsius.

As shown in Table 3, the pH and concentrations of alkalinity, sulfate, sodium, TDS, and boron are
. elevated above average mine water concentrations from’ the DP-63 monitoring. Several constituents,
particularly radium and uranium, are less concentrated currently than when mining was active. pH
and alkalinity values in the recent NECR sample are 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

AR snrwrasiop\ Usind 1w by Nowdrat Gl Kok 1000 \NTCR _Govwtvosier TH_F inal doe
VU
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concentrated. Conccnti-atjons of boron and TDS, and the pH exceed NMED standards in the NECR

sample.
. TABLE 2
SECTION 27 MINE WATER ANALYTICAL RESULTS

Constituent nts | gilaregt | pmeerege ] Neonbee | nmED stat
MAJOR IONS
éLkég:iw. Total as !rhgn. N 179.5 365
Bicarbonata mo/t. 225 155 -
Calclum mg/L 16.0 20.55 3.38
Chioride mgit. 160 1.6 21.8 250
Fluoride mg/t, - + 0,60 0.7 1.6
Magnesium mg/L 4.2 2.6 0.58
Pivate + Niwlte | mon - <0.10 1.7 <0.10 10.0
Potassium mg/t 3.5 2.1 5.57
Sadium my/L 844 282.9 388
Sultate mg/L 1100 a3 450 §00
PHYSICAL PROPERTIES
TSS ma/L -- - 243
TDS mg/L 2080 426.9 1150 1000
pH 5., 8.34 7.88 9.80 6109
Conductivity umhos/cm - 683 1840
METALS - DISSOLVED
Aluminum mgl/L <0.10 0.5 <0.10 5.0
Arsenle mgiL <0.001 0.0102 0.001 0.1
Barium mg/L L 0.20 0.014 1.0
Beryllium mg/L <0.01 .- <0.01
Boron mg/L - 0.20 4.47 Q.75
Cadmium mg/L < 0.005 0.003 <0.01 0.01
Cobalt mg/L <0.01 0.0146 <0.01
Iron mg/L - .85 0,140 1.0
Lead mg/L <0.08 0.01 <0.001 0.05
Manganese mg/L 0.05 0,112 .003
Molybdenum ma/L <0.10 0.012 0.056 1.0
Nickel mg/L .<0.08 0.02% <0.05
Selenium mgf. <0.001 0.031 0.002 0,08
Uranium mg/L 0.0700 2.082 0.134 5.0
Vanadium mg/t <0.10 0.1 <0.005
RADIONUCLIDES ~ DISSOLVED
Gross Alpha pCifl D | — 93 + 3.6
Radium-225 pCifl 0.7 87.6 2.4 D5 3g°
Radium-228 pCifl 2.7 2.1 <1.0 30t
Notes:
1. Sarnples collected from Church Rock Mill Well as reported In Closeout Plan
2, Average mine water quality as reported In Table 1
3. Sample collected from well logated near shaft NECR-1
4. Standards for fluoride, nitrate, arsenie, barlum, cadmium, lead, selenium, uranium, and radium

are human health standards.

Standards for chioride, sulfate, TDS, pH, and iron are secondary domestic water supply

standards.

Standards for aluminum, boron and molybdenum are for irrigation water.
B. Value represents nitrate as N
6. Combined Radium 226 and 228 cannot exceed 30 pCifl.

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 alkalinity to the water as they reduce sulfate
to sulfide. The presence of SRB’s would explain the black coloring and hydrogen sulfide smell of the
water bailed from the well. This might also explain why uranium and iron concentradons are lower

l';.\;'nﬂ\wq\l'&l Narkar\ Novthoat (hom b Raed A Uae\NECX_Grraadoaist TN Fimaldor
F: 1104 bt
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today than during active mining. Utanium is less mobile in reducing environments and iron will react
with 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 following differences between the NECR sample and the Mill Well;

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

¢ DBicarbonate is concentrated in the NECR sample in stoichiometric proportion to sulfate
reduction according to the reaction:

2CH20 +8042 = HoS+2HCOsy .

Thete is currently no explanation for the clevated 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 within NMED standards with the exception of pH, TDS and
boron. Sulfate and TDS concentrations and radium activity at the site have dropped since the peak
concentration recorded in 1993 possibly because of sulfate reduction. A sulfate reducing environment
would explain the increase in pH and alkalinity seen in the recent NECR sample.

The source of boton in the water is unknoéwn.

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.
While dissolved solids ace greater taday than during mining, they are comprised of common ions that
do not pose a health risk.

While 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 anticipated conditons; to alter this
equilibrivm would be to run the risk of mobilizing them.
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Boron Concentration in Groundwater
NECR Mine
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Sulfate Concentration in Groundwater
NECR Mine
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TDS Concentration in Groundwater
NECR Mine
2500
A
A

2000
38
9
O 1500 {- - - - — s e s
2
.—5
E
- .
2
£ 1000
g
<

500 .

o
A % .
A
A
0 v T ¥
1111975 612311981 1211411986 6/511992 © 111261997 ** 511912003
Sample Date
[ Minewater ONECR-1 Well AMMWeti]

FIGURE 4
TDS CONCENTRATION IN GROUNDWATER NEAR NECR MINE
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pH of Groundwater
NECR Mine
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Boron Concentration in Groundwater
NECR Mine
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ENERGY LABORATORIES, INC. + 2393 Sait Croek Highvay fazﬁc:g * RO, Box 3258 « Casper, WY 82602
7ol Fraa 868.235.0515 « 3072350515 + Fax 307.234,1639 * casper&energyiab.com « www.energyiab.com

LABORATQORY ANALYTICAL REPORT

Report Date: 06/24/04
Collection Date: 05/17/04 09:40

Date Received: 05/20/04

Matrix: Aqueous

Client:  United Nuclear Corporation
Troject: UNC Closcout Mlan

Lab ID; C04050789-001

Client Sample ID: NECR-Well |

MCL/
Analyses ) Result  Units Qual RL QCL  Mecthod Analysis Date /By
MAJOR IONS '
Alkalinity, Total as CaCQ3 365 mgi 1.0 A23208 05/21/04 10:36 / nlm
Calelum 338 mylL 0.20 E200.7 05/24/04 15:27 Ils
Chloride ! 218 mgt 1.0 " A4500-CiB 0521104 09:34 1)1
Fiugride 0.7 mgh o1 A4500.F C 05/24/04 09:42 / ctb
Magnesium 058 mgl 0.20 E200.7 0524104 15:27 /s
Nitrogen, Nitrale+Nitrlle as N NO  mgl 0.0 E352.2 05724104 12:10 } jat
Polassium . 557 mgl 0.30 E200.7 05724104 15:27 /s
Sodium 388 mgiL 0.30 E2c0.7 05/24/04 15:27 /1
Sulfate 450 mgit B 9.8 A4500-SO4 E 06/01/04 12:47 f dd
PHYSICAL PROPERTIES . . .

’ Conductivily 1840  umhos/em 1.0 A25108 05/21/04 09:55 I dd
pH 890 su 0.01 A4500-H B 05/21/04 14:02 /s
Solids, Tolal Dissoived TDS @ 180 C 1130 mg. 10 A2840C O0/21/04 1548 / s
Solids, Tolal Suspended TSS @ 105C 243 . mgh 1.0 E160.2 05/21/04 09:07 1 j3
METALS - DISSOCLVED
Aluminum ND mgil. 0.1 E200.8 05/25/04 15:31 1 eli-b
Arsenic 0.001 mgt 0.001 E2060.8 05/25/04 15:31 /eli-b .
Barum 0.014  mght 0.003 E200.8 06/18/04 01:48 / bws
Beryllium . ND mg. 0.01 E200.8 05/25/04 16:31 / eli-b
Boron ’ 4.47 mgh 0.0010 E200.7 05/24104 15:27 I'ts
Cadmiumn ND mgi 0.01 E200.8 05/25/04 16:31 7 eli-b
Cobalt ND mgfl 0.01 E200.8 05/25/04 16:31 / eli-b
Iron 0.140  mgfl. 0.010 E200.7 05724104 1527 I s
Lead ND mgh. 0.801 E200.8 06/18/04 01:48 / bws
Manganese 0,003 gt 0.001 E200.0 0G/10/04 04:40 7 bwa
Molybdenum 0055 mglL 0.001 E200.8 06/18/04 01:48 / bws
Nickel NOD mgiL 0.05 E200.8 05125104 16:31 7 elkb
Selenlum 0.002 mgl 0.001 E200.8 0525104 16:31 [ ellb
Urantum 0.134 mgh. 0.0001 E200.8 DGMB/04 01:48  bws
Vanadium ND mgi, 0.005 E200.8 06/18/04 01:48 f bws
RADIONUCLIDES - DISSQLVED )

Gross Alpha 93.0 pCit 1.0 Es00.0 05/24104 09:00 / rs
Gross Alpha precision (1) a6 .pCiL ESC0.0 05/24/04 05:00 / rs
Radlum 226 24 pClL 0.2 ES03.0 0525104 12:80 7 df
Radium 226 precision (+) ’ 0.5 pCit ES03.0 05/25/04 12:50 ) df
Radium 228 NO pClL 1.0 E904.0 05/28/04 09:24 / pi
Report RL - Anaiyts reporting fimil, MCL - Maximum contaminant level,

Definltlons:  QCL - Quafity cantrol limk, ND « Nof detected at tha repering bmit.

) D -RLIncreased due to sample matrx interferencs.
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LABORATORY ANALYTICAL REPORT

Report Date: 06/24/04
Coltection Date: 05/17/04 09:40

Date Recetved: 05/20/04

Matrix: Agqueous

Client:  United Nuclear Corporation
Project: UNC Closeout Plan
LabID: C04050789-001

Client Sample ID: NECR-Well 1

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date /By
DATA QUALITY .
AJC Balanga (£ 5) L4170 % Calcuiation 0811704 14:47 ! Hae
Anions . 17.3  rmegll Calculation 06/11/04 14;47 / {ae
Cations 173 megl Caleulation 06/11/04 14:47 [ tan
Solids, Total Dissotvad Calculated 1080 mgni Carcutation QOFT U0 14.4T [ tue
TDS Balance {0.80-1.20) 1.06 dec. % Calculation 06711704 14:47 I tae

L]
Report RL - Analyte reporting fimk. MCL - Maximum contaminant level
ND - Nat detected at the reporting limit.

Definlilons:  QCL - Quality control limit.
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J CAROIATORIES 4

Client:  United Nuclear Corporation
Project: UNC Clossout Plan

Lab ID: C04050789-002

Client Sample 1D;' SECT27-Vent 3

LABORATORY ANALYTICAL REPORT

Report Date; 06/24/04
Collection Date; 05/17/04 14:30

Date Reccived: 05/20/04

) Matrix: Aqueous

MCLS
Analyses ~Result  Units Qual RL QCL' Mecthod Analysis Date /By
MAJOR IONS : . :
Alkalinily, Total 85 CaCO3 308 mght 1.0 A23208 05/21/04 10:47 / nim
Calelum ’ 38 mgl D .57 E200.7 05724104 15:35 /15
Chlaride 232  mgh, 1.0 A4500-CIB 05/21/04 09357 1
Fluoride o4 mgiL 0.1 A4500-F C OB/24/04 00:44 1 ol
Magnesium 418 mgL D.20 £200.7 05124104 15:30/ 1s
Mitrogen, Nileate+Nitrite as N ND  mgl 0.10 E353.2 05724104 12:20/ jal
Polassium 134  mgh 0.30 E200.7 05124104 15:30/1s
Seodium 492  mgh 0.30 E200.7 05124104 15:30 s
Sulfate 1780 mplL o 30 A4500-504 £ 06/01/04 12:50/ dd
PHYSIGAL PROPERTIES
Tonducthvily 3520  umhosfem 1.0 AZ5S10B 035/21/04 09:55  dd
pH 740 su 0.0 A4500-H B 05/21/04 11:03 /]
Salids, Tolal Dissclved TDS @ 180 C 2810 myiL 10 AZI0C 03721704 15:46 / |3
Solids, Total Suspended TSS & 105C 100 mgh 1.0 E160.2 05721704 09:07 /s
METALS - DISSOLVED
Aluminum ND  mph 0.1 E200.8 056125104 16:43 | efib
Arsenic 0011 mgt 0.001 g2008 05125104 16:43 / elih
Barium 0017 mol 0.003 E200.8 06/18/04 01:41 / bws
Beryllium ND mgil 0.01 E200.8 05725/04 16:43 [ eli-b
Boron 0379 mglL 0.0010 E200.7 05/24/04 15:30 /s
Cadmium ND mgiL 0.01 E200.8 05/25/04 16:43 { efl-b
Cobalt ND  mpiL 0.01 E200.8 05725/04 15:43 / ellh
lton 188 mgl 0.010 E200.7 05724704 15:30 / t5
Lead NO  mght. 0.001 E200.8 08/18/04 01:41 ] bws
Manganess 286 mgL 0.01 E200.8 - GORTIOA 2326 eil-h
Molybdenum 07 mgh 0.1 E200.8 05127104 23:26 / ellb
Nickel ND . mghL 0.05 E200.8 05125104 16:43 / ell-b
Selenlum 0.003 mgt c.o01 E200.,8 05725104 16:43 / elkd
Uranlurs 784 mgnt 0.6001 E200.8 0618104 01:41 / bws
Vanadium ND mgi 0.005 E200.8 061EI04 01:41 Fbws
RADIONUCLIDES - DISSOLVED
Gross Alpha 5660 pCin 1.0 £900.0 05/24/04 05:00 /s
Gross Alpha pracision (1) 278 pCL E900.0 05/24/04 0%:00 / 15
Radium 225 242 pCiL 0.2 E903.0 05725/04 12:50 / df
Radium 228 precision (1) 1.5 pCiL E803.0 0525104 12:50 f df
Radium 228 NO  pCiL 1.0 £904.0 05/28/04 09:24 1 pj
Report RL - Analyte reporting limit. MCL - Maximum con{aminant lavel,

Definttions:  QGL - Quality conlrol limit.

D« RL Increased dus to sample matrix Intarference.
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. Client;  United Nuclear Corporation
Project: UNC Closeout Plan
Lab ID: C04050789-002
Client Sample ID: SECT27-Vent 3

LABORATORY ANALYTICAL REPORT

Report Date: 06/24/04
Collcction Date: 05/17/04 14:30

Date Recelved: 05/20/04

Matrix: Aqueous

MCL/

Analyses Result . Units . Qual RL QCL  Method Analysis Date / By
DATA QUALITY

AJC Halance (£ 5) -0.944 % Caleutation 061104 14:43 / lass
Anions 43.8 megl Calculation 06/11/04 14:48 /tae
Caflans 43.0  meql Caleulation 06M1X4 14:.48 /as
Solds, Total Dissolved Calguiated 2080 mgi. Coleulation C6/11/01 14:48 / lae
‘TDS Balance (0.80 - 1.20} 08970 dec. % Calculation 08M1/04 14:48 / tam
Report RL - Analyte reporilng fimit. MCL « Maximum contaminant level,

Definitlens:  QC, - Qualily control Iimlt.

ND - Not detected at the reporting it
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UNC Mining and Milling ChurahRask Oporalians
GroundWater Monitoring Summary: Closecut Plan

Well ID: NECR-Well 1

Calfection Date; 5M7/2004 9:40

Recelve Dale: . 52012004 10:00

Report Data;

R A ,

Alkalinity, Tota! as CaCO3 mg/L

Calclum mg/L .

Chioride mg/l

Fluorkie mg/L A

Magnesium mg/L 0.58

Nitrogen, Nitrate+HNilrlle as N - {mgil (ND{0.10) *

Paolastium mnyAa. |5.57 N :

Sodium mg/l. ,|388

Sulfate maiL 450

Conducivity umhos/cm 1840

pH 5.\, §.80

Solids, Total Dissolved TDS @ 180C  jmgt 1150

Solide, Total Suspandad TSS @ 105C  |mgiL 243

Alteninum mgAL ND(O.1)

Arsenic mgl. 0.001

Badum mpfl 0.014

Baryllivm maiL ND{O,09) -

Boron mgfL 4.47

Cadmium mg/l ND(0.01)

Cobalt mait. ND{0.07)

Iron mgi. 0.140
 |Lead mgiL ND(0.001) .

Manganese g 0,003

Molybdenum mgn, 0.056

Nicke! moll ND(0.05)

Selenlum mg/l 0.002

Uranlum mgL 0.134

Vanadium gL MND{0.005)

Cross Alpha pCUL 83,0

Groas Alpha preclsion (4} pCiiL 6

Radium 225 pCiL 2.4

Radlum 22§ precision (£} eCin, 9.5

Radlum 228 pCiL ND{1.0)

Radlum 228 precislon (&) pCir

AIC Balance (£ 5) N -0.170

Anions 17.3

Cafions 17.3

Solids, Total Dissolved Calculated 1090

TDS Balance (0.80~ 1.20) 1.06

tae: Riclients20U4Eme_miningwne,_puliup-2na2

within the quarterly reports.
004, Knalxly
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F.LALORAILES
UNGC Mining and Milling ChurchRock Operations
GroundWater Monitoring Summary: Closeout Plan

Well ID: SECT27-Venl 3
Callaction Date: EMTI2004 14:30

" {Re¢alva Date:
Repun Dale
Alkarin!ty, To!al as CaC0O3 mg. - |308 !
Calclum . mg/L 338 o
Chloride . Jmgit 23.2
Fluoride mg/L 0.4
Magnesium mg/l 41.8
Nitrogen, Nitrale+Nilrite as N my/l KD{0.10)
Polasslum mgrL 12.4
Sodium mgil. 492
Suifale mglL 1780
Conduclivity umhosfem (3520
pH 5.\, 7.10
Solids, Total Dissclved TDS @ 180C my/l 2810
Colda, Totnl Sucpondod TS @ 105C Impgl 100
Alminum mp/t. ND(0.1}
Arsenic mg/L 0.011
Rarum maiL 0,017
Berylium mgh.  |ND(0.0Y)
Boron mgil 0.017
Cadmium o mg/L ND{0.01)
Cobatt mgil ND{0.01)
Iren mgL 18.8

-1Lead mghi. ND{0.001)
Manganese . mgit 2.6
Molybdenum mgil. 0.7
Nitkel mg/l. ND(0.5)
Selanium mght 0.003
Uranlum mgh- 7.84
Vanadlum mg/L ND{0.G05)
Gross Alpha pCiL 5680
Gross Alpha precision () pCiL 27.8
Radium 228 pCiL 242
Radium 226 precision (1) pClL 1.5
Radium 228 pClL ND{1.0)
Radium 228 precision (t) pClL
AIC Balance (x 6) o844
Anlons 43 B
Cations 43.0
Sollds, Tolal Dissclved Calculated 2850
TDS Balance (0.80 - 1.20) 0.970

**Note: The data prasented on this form Is Intended for summary purposes only, Laboratory epproved tata Is contained
within tho quariarly reports. .

tae: ricllents2004wne_minmgwne, g2lop-2ng2oo4_tnalxls
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QA/QC Summary Report
Client: United Nuclear Corporation Report Date: 06/18/04 _
Project: UNC Closeout Plan Work Order: C04050789
Analyte Resuit t..'tnlls - RL *%REC Low Umit High Limit RPD RPODLImit  Qual
Method: A2120B Anatytleal Run: ORION_D40521A

Sample 1D; CCV{_040521_1

Continulng Calibratlon Verification Standard

05/21/04 09:32

Alkallnity, Total as CaCO2 4820 mg/L 1.0 6.3 80 110 -

Maethod: A2120B Batch: 040521_1_ALK-W

Samgle ID: MBLK1_040521_1 Mathed Blank 0521434 07145

Alkalinity, Total as CoCO3 ND  mgl 1.0

Sample ID: C04050718-004DMS Matrix Spike 0521704 D821

Alkallnity, Total as CaCQ3 349 mpl 1.0 96.7 90 110

Sampla ID: C04050718-004DMSD  Malrix Spike Duplicate 05721104 08:31

Alkalinity, Total as CaCO3 348  mgh. 1.0 26 20 110 9.1 10

Sample ID; C04050790-002BMS Matrix Spike 0521104 11:18

Alkalinity, Tolal as CaCQ2 286  mgil. 10 94,2 90 110

Sample ID: CRACSUTHO-C0ZBMSD Matilx Splke Duplicate 05104 11:20

Alkalinity, Totalas CaCO3 265 mg/l. 10 - @36 80 110 03 10

Rample 10: 1.C51_040521_1 Laboratory Conirot Spke 05724004 11:47
4900 mgh 10 881 S0 110

Alkalinlly, Total as CaC03

Method: A2510B
Sample ID; LCS1_040521A
Conductivity

Sample ID: MBLK1_040521A
Conductivity

Sample ID: CO4050783-002BDUP
Conductivity

Sample ID: LCS52 040521A
Conduclivity

Laboratery Controf Spike
1450 umhoafcm

Methed Blank
ND umhosfem

Sample Duplicale
3510 umhos/cm

Labaratory Control Splke
1460 wumhos/cm

Balch: 04052 1A-COND-PROBE-W

1.0 103 a0 110
1.0
1.0
1.0 103 50 110

63 .

05/21/04 09:55
05721104 09:55
Q521104 09:55

10

05/21/04 09:55 .

Quanlifiers:
Rt. - Analyte reporting limit.

Printed with FinePrint - purchase at www.fineprint.com
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QA/QC Summary Report
Client: United Nuclear Corporation Report Date: U6/18/U4
Project: UNC Closeout Plan Work Order: C04050789
Anaiyle Result  Units RL %REC Lowtimit HighLimit RPD RPOLmt  Qual
Mathod:  A2540C Batch: 040521A-SLOS - TOS-W

Sample [D: LCS1_040521A Laboratory Control Spike 05721704 15:48

Salids, Tota! tssalved TDS @ 180 C 996  mgh. 10 959.8 90 110 °

Sampi;a 10: MBLK1_040521A Method Blank 0521104 15:46

Solids, Total Dissolved TDS @ 180 C ND mgiL 10

Sample 1: C©04050814-003BMS Matrlx Spihe - 0BM1/04 46:48

Solids, Tatal Dissolved TDS @ 180 C 3280 mgl 10 29 80 110

Sample ID: C04050814-003BMSD Matrix Spike Duplicate ) 05121004 1548

Solids, Tolal Dissolved TDS @ 180 C 3270 mgh. 10 88.3 90 110 c.5 10

Sample ID: C04050814-004BMS Matrix Spike - ' 05121104 15:49

Solids, Total Dissolved TDS @ 180 C LD mg/l. 10 09.6 oo 110

Sample ID; C04050814-004BMSD Malrix Spike Duplicate 0521704 15:49

Sollds, Total Dissolved TDS @ 180C 3660 mgh 10 88,5 80 110 0.7 10

Sample ID: LCS2_D40521A Laboratory Conlrel Spike ) 052104 15:50

Solids, Total Dissolved TDS @ 180 C 1000  mgl i0 100 90 110

Mothod:  A4500-CIB Batch: 040521A-CL-TTR-W

Sample ID: MBLK9.040521A Methad Blank 0521104 09:20

Chionde ND  mglL 1.0

Sample ID: CO4050766-001BMS  Matrix Spike . 05121704 09:38

Chiorlde 5700 mgfL 1.0 100 90 110

Sample ID: CO4050756.801BMSD  Maltrix Spike Duplicate 05721104 09:39

Chiorlde 5680 mglL 1.0 996 90 110 0.2 - 10

Sample1D: LCS35-040521A Laboratary Control Spike ) . 05721/04 09:4 14

Chlorde 3510 mglL 1.0 89.1 80 10

Method:  A4500-F Batch: 040524 _1_F-ISE-W

Sample ID: MBLK1_040524_1 Method Blank 0524/04 09:14

Fluodde ND mgi .10

Sample ID; CO4050714-0011IMS Matrix Spike 05/24/04 09:21

Flugride 1.50 mgi 0.10 a0 90 110

Sample {D: C04050714-001IMSD Matrix Spike Duglicate 05/24/04 05:24
1.60 mg/L 0.10 90 20 110 0 10

Flugride

Qualifiers:
RL - Analyte reporting Timit.

Printed with FinePrint - purchase at www.fineprint.com

ND - Not detecled at the reparting #mit.
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QA/QC Summary Report

Clienf: United Nuclear Corporation -Report Date: 06/18/04

Project: UNC Closeout Plan Work Order: C04050789
Analyte Resull  Units RL %REC Lowllmt Highlimt  RPD RPDLimt Qual
Method: AdE0O-H R Analylical Run: ORION-PH_D40521A
Samplo iD: {CCVy=ph7y Continuing Calibration Verificatlon Standard 0512104 10:56
pH 6.97 8. " 000 89.6 s0 110

Method: A4500-HB Batch: pHO5-21-041108
Sample i0: C04050775-001A(DUP)  Sample Duplicale 05121704 11:04
pH .15 s 0.010 0.5 10 :
Methad:  A4500-S04 E Batch; 040601_1_SD4-TURB-W
Sample ID; MBLK-1_040601 Melhod Blank 08101104 12-26
Sulfate ND  mpi 1.0 )

Sample]D: CU4050739-001BMS Matrix Spike D6/01/04 13:09
Stulfate 1410 mol 30 100 80 Ho

Sample ID: C04050789-001BMSD Matrix Spike Duplicate 06/0%/04 13:10
Suitate . 1400  mglL 30 S0 ] 10 1k 4 16

Sample ID: C4050874-6050MS Matrix Spike 06701104 13:25
Sulfate 110 mgh 1.5 96.8 g0 110

Sample 1D: C04050874.0050MSD  Matrx Spike Duplicate 08/0104 13:28
Suifate 111 mgi 15 917 80 110 0.4 10

Sample iD: LCS-1_040601 Laboratory Contral Splke 08/01/04 13:27
Sulfate 417 mgit 1.0 104 Ly 110

Mothod: E160.2 Batch: C40521A-SLDS-TSS.W
Sample ID: MBLK1_040521A Method Blank 0521104 0g:07
Saolids, Tolal Suspended TSS @ 105C ND mglL 1.0

Sampla [D: C04050789-002BDUP  Sample Duplicate 05121104 69:08
Solids, Tolal Suspended TSS @ 105 C 122 mght. 1.0 20 25

Mathod: E200.7 Analytical Run: ICP1.C_040524A
Sample ID: CONT 120103-36 Continulng Calibratlon Verification Standard 0524104 14:23
Boron 1.01 mgl 0.10 101 €0.5 110.5

Iron 105  mgl 0030 105 89.5 1105

Calelum 532 mgl 1.0 105 89.5 110.5

Magnesium §3.1  mgl 1.0 106 B9.5 . 10s

Potassium 51.5 mg/L 1.0 103 89.5 1108

Seodlum 53.2 mgh. 1.0 108 89.5 1105
Qualiffers:

RL - Analyte reporting limit.

ND - Not detacted at the reporting Hmit,

Printed with FinePrint - nurchase at www finanrint fnm
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"QA/QC Summary Report
Clicnt:  United Nuclear Corporation Report Date: 06/18/04
Project: . UNC Closeout Plan Waork Order: C04050789
Analyte Resutt  Unis RL %REC Lowlimit Highlimlt  RPD RPDLmt Qual
Mathod:  E200.8 Analytical Run: ICPMS1-C_0408178
Sample ID: CCV Conlinulng Calibration Verification Standard . 0618104 01:06
Barum 0.0638 myfl 0.0010 106 a0 110
Lead 0.0619 mg/t. 0.0010 103 90 110
Uranium 0.0815 mgfL 0.0010° 102 80 110
Vanadiurmn 00619 mglL 0.0010 103 80 110
Method: E200.8 Batch: R356342
Sample {D: C04050789-001DMS Matrix Spike 08/18/04 01:55
Barlum 0.0832 mgfl 0.0010 a7.3 70 130
Lead 0.0502 mglL 0.0010 400 70 120
Uranfum 0.185 mgit 0.0010 105 70 130
Vanadium 0.04%4 mgl 0.0010 87.5 70 130
Sample ID: CO4050783-001DMSD  Matrix Spike Duplicate 0611804 02:02
Barium 0.0632 mglL 0.0010 87.5 70 130 0.1 20
Load 01.0500 mglL 0.0010 9.6 70 120 0.5 20
Uranium 0.180 mgl . 0.001C 92,2 70 130 3.4 20
Vanadium 0.0489 mglL 0.0010 g6.4 70 130 1.1 20
Qualifiers:

RL ~ Analyle reporing limlt.

Printed with FinePrint - purchase at www.fineprint.com

ND - Net defacted ot the reparting limit.
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ENERGY LABORATORIES, INC, » 2953 Salt Creek Highway
energyiab.com « wwwenergylab.com

Toll Free 838.235.0515 + S07.235.0515 + Fax S07.234.1659 « casper

- QA/QC Summary Report

Report Date: 06/18/04

Client: United Nuclear Corporation
Work Order; C04050789

Project: UNC Clossout Plan

- . . .
e

Analyls . Resut  Unils RL %REC Lowbimit High Limit RPD 8PDUImt  Quat

Mathad:  E353.2 Analytical Run: TECHNICON_040524A

Sample ID: CCV-16 Continuing Calibration Verification Standard 05724704 11:55

Nilrogen, Nitrale+Nitrite as N 0830 mgt oD 23 2] 110

Sample!D: CCV25 Continulng Calibration Verification Standard 0524704 12:18

Nitrogan, Nitrate+Nitrite as N 107  mgl 0.10 107 90 110

Method: E353.2 Batoh: A2004-08 24_1,_NO3_o1

Sample ID: MBLK-1 Methed Blank 05/24/04 09:43

Nitregen, Nitrate+Nitrite as N ND  mgfl 0.10 '

SampleiD: C04050727-001BMS Matrix Splke -~ . 05724704 10:01

Nitrogen, Nitrate+Nilrite as N 200 mpfL 0.10 100 a0 110 -

Sample 1D: C04050727.061BMSD Matrie Spike Duplicate 05724704 10:03

Nitrogen, Nitrale+NHrite as N 20 mgil 0.10 101 80 110 0.5 10

Sample ID: MBLK-17 Method Blank _ ’ 05/24/04 11:59

Nitrogen, Nitrale+Niirita as N ND  mght 0.10

Siample ID: CC4050T89-001CMS Matrix Spike ) 05/24/04 12:13
" Nitrogen, Nitrate+Nitrlte as N 202 mglt 0.10 101 " 80 110

Sample ID: CO4050789-001CMSD  Matrix Splke Duplicata 05124104 12:15

Nitregen, Nitrate+Nirlte as N 2.04 mg/t. 0.10 102 20 10 1.0 10

Sample ID: MBLK-22 Method Blank 05/24/04 12:38

Nitrogen, Nitrate+Nilrite as N ND mgl c10

Sample ID: C04050845-005CMS Matrix Spike 05124104 12:523

Nitrogen, Nitrate+Nltrlte as N 2.2  mgh 0.10 55.5 90 i10

Sample iD: CO4050845-005CMSD  Matrix Spike Duplicate 05/24/04 12:58

Nitrogen, Nitrate+Nitrite as N 2.31 mgfl 0.10 96.5 . 50 110 - 0.8 10

Sample 1D: MBLK-3 Method Blank 05/24/04 13:18
' Nitrogen, Nitrate+Nitrite as N ND  mgit 0,10

Samnply ID; CO4050045.014CMS Matrix Spike 05/24/04 13:57

Nitrogen, Nitrate+Nilrite as N 145 mgt G.15 20.9 a0 110

Sample ID; C04050845.014CMSD Matrlx Spike Duplicate 05/24/04 13:59 .

Nitrogen, Nitrate+Nitrite as N 145 mplt 0.15 50.9 80 110 4] 10

Qualifiers:
RL ~ Analyte reporting limit.

Printed with FinePrint - purchése at www . fineprint.com

ND » Not detected at the reporting limit.
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Toll Free 886.235.0515 « S07.295.0515 + Fax S07.234.1, royiab.com « www.energylab.com

Client:
Project: UNC Closeout Plan

QA/QC Summary Report

United Nuclear Corporation

Repurt Date: U6/18/04
Work Order. C04050789

RPD RPOLImE  Quat

Radlum 228

Anaiyls Result Units RL %REC LowlUmit High Limit
Msthad:  ES00.0 Batch: Rassso
Samplo ID: C04050732-001A Matrix Spike ) 0524004 03:00
Gross Alpha 543 pCiL 10 106 70 130
Sample ID: CO4050732-001A Matrix Spike Duplicate 05R24/04 03:00
Gross Alpha 562 pCiL 1.0 110 70 130 3.3 30
Sal:nple 1D; MB-RAGS5G0 ' Mothod Dlank 0524404 09:60
Gross Alpha ND  pClL 1.0
Sampla I0: LCS-RA5580 ‘Laberalory Contro! Spike . . osdéma: 09:00
Gross Alpha 507 - pClL 1.0 - 895 70 130
Sample ID: C04050910-001A - Sample Duplicate 05724204 09:00
Oross Alpha ND  pOIL 1.0 70 130 0 30 )
Sample ID: C04040049-001B Sample Duplicate 05124104 03:00
Gross Alpha ND pCil. 1.0 [+ ac
Method:  E903.0 ) Batch: RA226-0589
Sampla ID: C04050805-001AMS  Mairix Spike 05125104 12:50
Radlum 226 248 pClL 0.20 92.7 70 130 '

- Sample ID: CO4050805-004AMSD  Matrix Spike Dupiicate . 05/25/04 12:50
Radlum 226 ’ 5.4 pCiL 0.20 4.8 70 130 a1 30

. Sample ID: MB-RA226.0589 - Mel'hod Blank 0572504 12:50
Radium 226 ND  pCiL 0.20

: Sample ID; LCS-RA226-0589 . Laboratory Controt Spike 05/25/04 12:50
Radiurn 226 14.9 pClL 0.20 88,1 70 130 '
Meathod:  ES04.0 Batch: 04228.602A
Sample {D:  C04050851-001A Matrix Spike 05728004 0824
Radium 228 25 pClL 1.0 107 70 130
Sample ID: C04050891-001A Matrix Spike Duplicate 05/28/04 09:24

22 pClt. 1.0 96.8 70 130 2.8 ao

Quarlifiers:
RL - Analyte reporting limit.

ND - Not detacled at the reporting limit,
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ENERGY LABORATORIES, INC. < 2393 Sal Creek Hialway (92001) + BO. Bow 3555 + Cospe;, T S0800
Tolt Froe B88.235.0515 » F07.235.0515 « Fax 507.256,1639 + casper@enaicyiab.con « eaviv.ena(gyiab.com

ol ——
Energy Laboratories.Inc. Quotation Date: 29-Apr-04
2503 Sah Creek Highway Submitred By; Tracy DeWin
1O Bux 3238 s
Casper, WY $2602-
) 2 (307) 235-0515 R . :
E-'f_;[z: §_~,m§ 231.1630 Quotation for Analytical Services # C1212
Campanys-  Mongamery Watsan Haezs QuoteID:  C 1212
Conact. Jed Thanpaon Veajaar: Lirnurdusrer Sumpling
Addresy: 1475 Fine Gruve Hoad TAT; 15 Whorking Days
St 109
PO Rox 174013
Swaniboat Springs, CO B477 Q0 Levelr  XHD
Fliond: {9710) BY0-6260 Fax: {570} £79-5048 " Ewplress 21.Aprns
Marsiv Tast Namo Yast Remarks # Samp Unil Price  TestTotat
Ayueows Alkoliniig - A2320D 1 $10.m 510,00
Agueous Chinride. A4500-C1D i $10.00 310,00
AQusous Conduetvity AZSLOD i $00.00 slooo
Aaquedus Fhoride ASSO0-F C 1 510.00 51066
Aagucuus Gruss Alpha £500.0 |} $30.00 £0.00
Aguenus Metale by (CP, Dissolved = E200.7 CaFe Mg hNa ] £50.0n SH.00
Aquest Mirale hy IPACPMS, Totat» E200.7_8 EL};U“ u;llr {anulyzed in ELL- | $10.60 $1LOD
HImES
Aquegus Meqats by ICP-MS, Dissnlved. E200.8 £3,V\Unay,Pb 1 540,00 5004
Lqueous Nitrogow, Mitrate + Nirrlte E3532 | S15.00 SI15.00
AT LT pil. ALSON-NI N 1 £10.09 SIoo
Aguenus Kadium 226, Divsolved E903.0 1 7544 $55.00
Agqueoug Radium 228, Lisxolved Coot 0 ] ST500 LS00
&pnenue Solids, Foml Disalved A20C ! 51000 sinnn
Agueous Salids, Tom! Suspended Eltn2 ] 310.00 $10.00
Ayucous Suligte - Ad800-S0$ E ) 510,80 SILH0

To assere that the guoted analysis and pricing spectications arc provided, pleasc include the Quote 1D number
referenced above on the Chain of Custody or sample submittal documents.

Subcanmacting of tample analyses 19 on outswde laborstary muy beveyuied, {30, Locrgy Luborstories will Glilice s brinch Libtilornies G Guilfidd ednirad
luboratons for this service, ARY such Ialoratorics witl be Indlgated within the Labararory Anstyticat Reparr. * '

Printed with FinePrint - purchase at www.fineprint.com
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Jamwary 2004 : b o Abpmdie B * Groundwatir Sarpling SOP ¢ Page 3

the Project Manager and the laboratory’s project manager, will decide whether or not to analyze the
samples.

3.4 FIELD DOCUMENTATION

All aspects of sample collection and handling as well as v;suai observations will be documented in the
field logbooks. Field logbooks will note the following mfoxmanon-

Site Jocation
Sampler name(s)
- Date and time of sample collection
Sample identification number(s)
Field water quality messerements (pH, conducuv:ry. temperature)
Sample handling (including preservation, 25 appropriate)
How sample collected (e.g. grah, enmpasite, hailer)
Number and type of any QA/QC or split samples collected :
Field observations, including any unusval conditions or activides in the area

® 9 » o o © » o0 @

4.0 WATER QUALITY PARAMETERS

Water quality parameters to he analyzed for the collcc:ed sample are presented in Table 4.1 below.

I " R «TA’BLEA 3 o e
: WATER QUALITY Mourronms PARAMETEHS . ,
Parameter Fractlon " Method Detectlon ‘UNITS
T Uimit
GENERAL CHEMISTRY AND ANIONS
pH EPA 150.1 0.1 mo/l
Electrical Conductivity - EPA 120.1 1 umhas/cm
Total Dissolved Solids . . EPA 160.1 : 10 - mpl
Total Suspended Salids EPA 160.2 -] mglt
Alkalinity EPA 310.1 2.0 mg/l {as
CaCQz}
Chiaride EPA 325.2 1.0 mgll
Fluoride EPA 340.2 0.1 meyfl
Nitrate {(NO3 4 NO2 as N} EPA 353.2 0,02 ) mait
Sulfate . EPA 375.3 10.0 - malt
CATIONS AND TRACE METALS . ' :
|_Barium Rissolved EPA 200.7, ICP 0.0038 mgfl
Beron Dissalved - EPA 200.7, ICP 40,001 ¢ mgll
Calcium Dissolved EPA 200.7, ICP 0.2/ mgil
fron Dissalved EPA 200.7, ICP 0.01p) mp/l
Lead Digsolved EPA 200.,7, ICP 0.04@‘ mg/l
Maynesium Dissclved EPA 200.7, ICP 0.2 v mgll
Potassium Dissolved _EPA 200.7, iICP 0.30 4 mp/l
Sodiumn Dissolved EPA 200.7, ICP 0.304 gl
Uranium Dissolved EPA 200.8, ICP-MS 0.0001 ma/l
Vanadium Dissolved EPA 200.7, ICP 0.005 man
RADIONUCLIDES ;
Radium 226 Dissolved EPA 803.0 1 pCiA
Radium 228 Dissolved EFA 804.0 1 pCill
Gross Alpha . Dissolved EPA 500.0 -1 pCHi

Printed with FinePrint - purchase at www.fineprint.com
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I ¥ s maryuval neyuest ReCora Page_ | of _J -
PLEASE PRINT, provide as much Informatlon as possible. Refer to corfesponding noles on reversa side. Nin
mpany Name: Frojfec Nane, WS ¥, Permi F, £ NP
i |
UNE UVC  cipseos— PN )
=port MaR Address: A/ H Cormact Name, Phons, Fax, E-mak: Samplet Name 1l oiher than Conaet )
Aoy Frumis, JEP Thomeson
:-?F}uﬁ‘rﬂeacwﬂ a9, s ic? @-:n;] &73]-62£p SAME "
SIWAMSIAT. S7:TMGS | €O BUYFT IAMES, THOMPSON B MILHGLABAL Cr 4]
Froice Address: involca Canlact& Phona #: Purchase Graer ELi Quote e
e Doreay Seciuns EF
ALLvp, MM BTIeS -~ BoFT (o5 )322” iz § E
epotRequired For:  POTWWWIPLY ow QY o8 | ANALYSIE EtPU ESTI%D Nolify EL prior to RUSH [~ §8
Other __. 3 % sarple submittat for additional mi i 3
£ : cha i .
pecial Report Fomals - ELUmust be notified prior to 29 i‘g O rges and scheduling Cooler D(s) %§
ample submittal for the following: g%s i |5 | Comments: AN SH)
etacl AAL  LevervQ 5 EE g 5 ElE! ket 30
5P5 8 <|5lz - Cuslody Seag)\l &a
e, £85™ t E g Intact YN ;;;s? i
po/eDT U Format 3588 Z1iE E Shnatere 1% M -8
Seall .
SAMPLE IDENTIFICATION | Collection [Cotecton] & iz Match Sg
{Name, Locaton, Interval, st} ‘Dats | Tme | MATRIX N2z " labip 9,§
NELR ~ e | umved | geup § H-w W IR §§
sger2 1~ YENTS ey | 192 | - ; ,)( mz @%ﬁ
- L e,
m N &%.
W L
o] s
a -
> §3
(2 Sw
2 1
2 &
2 i
- 88
a §%
i ~dy
N -1 . ﬂb’-g
Relinquished by . Data/Time: Shippad by, Regenad by: v .t -Dateilme:
Custody e TA— 18 Mayoy/ids” VPs G N P A §§
Record [Refnquishedtf Date/Mime! Stipped by~ Receved by: Date/Time: :
MUST be LABORATORY USE ONLY
Signed |sampteDisposal:  Retum ta cient: Lab Disposat: Db Sample Type: # of fractions
tn certain clrcumstances, sangles submitted fo Erergy Laboratorles, Ine. may bs subcontractsd {0 othercartifled lehoratorles |
This serves as notlce of this possibitity. Alf wltcom.:t datawill be dl'rlr!y noh‘tod:n yr?::r ::ell;ﬂocn:l. ‘r'!gacmom pleta $:6 2halysis requestad.
Visit our web site at www.erergylab.com for additional information, downloadable fee schedule, forms, & links.
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T ARCITATORIES.

Energy Laboratories Inc. -
Sample Recalpt Checkiist

Clant Na?n: Unlted Nuclaar Corporation Dale and Tima Recelved: 5/20/2004 10:00:00

Work Order Number  C04050789 Y Recelved by: sp
Checklist completed by: N W /A 2 v T 0 v rg VDL [ ON Reviewsd by
Sionanm T | Tale Tinitals ] Cate
Carername: LIPS . -

Shipping contalnericocler In good condition? . Yes & No B Not Present (1
Custody sedls Infact an shipping container/cotlar? Yes M NoJ Not Presant L]

" Custody seals Intact on sample batiles? Yes [J NolJ - NotPresent 4
Chain of custody present? Yes Ne 3
Chaln of custody eigned when ralinquished and recefved? Yes M No 3
Chaln of custody agrees with sampla labels? Yes tv) Ne DD
Samples In proper contalnerottio? ves M oD
Sampla contalnars Intact? Yas M Ne [
Sutriclent semple volume for indicated test? ves M Mo )

. All samples receivad within halding time? Yes no [
ConlalnerTamp Blank temperatira In complinnea? . . Yes D Ne E 18+C .
Water - VOA vials have zero headspace? . Yes [ No[J No VOA vials submitted B4
Water - pH accaplable upon recalpt? Yos b No £ NotApplicabte [

Adjusted? Chacked by

Any No and/ar NA {not applicable) response must ba detailed In the comments section below.
Client contacted:. Dale contacled; Person contacted
Contacted by: Regarding:
Commaents:
Spllt gnd preserved for folal metals,
Correttive Action

Printed with FinePrint - purchase at www.fineprint.com



m ENERGY LABORATORIES, INC. » 2393 Salt Creek Highway (B2601) + PO. Box 3258 + Casper, WY 82602
7ol Froe 888.235.0515 » S07.235.0515 + Fax 307.234.1639 + casper@ensigyiab.com  Www.onpigylab.com

ANALYTICAL SUMMARY REPORT

June 24, 2004

Max Chischilly

United Nuclear Corporation
1475 Pine Grove Road

Ste 109

PO Box 774018

Gallup, NM 87305

Workorder No.: C04050789 Quote ID: C1247 - Groundwater Sampling

Energy Laboratories Inc, received the following 2 samples from United Nuclear Corporation on 5/20/2004 for analysis,

Client Santple 1D Cotiect Date Recelve Date Matrlx Teat

Sample 1D
C04050789-001 NECR-Well 1 05/17/04 9;40  05/20/04 Aqueous Mectals by ICP/ICPMS, Dissolved
} Metals by ICP/ICPMS, Total
Alkalinity
QA Calculations
Chloride
Conductivity
Fluoride
Metals by ICP, Dissolved
Metals by ICP-MS, Dissolved
Nitrogen, Nitrate + Nitrite

pH

Gross Alpha

Radium 226, Dissolved
Rudium 228, Nixenlved
Solids, Total Dissolved
Solids, Total Suspended
Sulfate

C04050785-002  SECT27-Vent ) : 03/17/04 1430 05/20/04 Aqueous Same As Above

There were no problems with the enalyses and nll data for associated QC met EPA or laboratory specifications
except where noted in the Case Narrative or Report.

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

Report Approved By: ,

"4/#"7
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ey ENEAGY LABORATORIES, INC. + 2393 Salf Creekﬁzgm 1y (82607, @! PO, Box 8258 + Casper, WY 82602
m Toll Free 888.235.0515 » 307.235.0515 + Fax S07.234.1639 - casper&energyiab.com - www.energyiab.com

7 ancirarosies 4
Date: 24-Jun-04
CLIENT: United Nuclear Corporation ‘
Project: UNC Closeouf Plan CASE N ARRATIVE

Sample Delivery Group: C04050789

THIS IS THE FINAL PAGE OF THE LABORATORY ANALYTICAL REFORT

COMMENTS
Additional metals added per client's request 6/23/04.

BRANCH LABORATORY LOCATIONS
¢li-b - Energy Laboratories, Inc. - Billings, MT
eli-cs - Energy Laboratoties, Inc. - College Station, TX
eli-g - Energy Laboratories, Inc. - Gillette, WY
eli-h - Energy Laboratories, Inc. - Helena, MT
- eli-r- Energy Laboratories, Inc. - Rapid City, SD

ORIGINAL SAMPLE SUBMITTAL(S)
All ongmal sample submittals have been returned with the data package. A copy of the submittal(s) has been mcluded and
tracked in the data package.,

SUBCONTRACTING ANALYSIS
Subcontracting of sample analyses to an outside laboratory may be required. b so, ENERGY LABORATORIES will utilize

its branch Iaboratories or qualified contract laboratories for this service. Any such laboratories will be indicated within the
Laboratory Analytical Repaort.

SAMPLE TEMPERATURE COMBLIANCE: 4°C (22°C)
Temperature of samples received may not be considered properly preserved by ucceptcd standards. Samples that are 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
requirements as set forth by NELAC. Some client specific reporting requirements may not require NELAC reporting
protecol. NELAC Certification Number E87641.

ELI appreciates the opportunity.to provide you with this analytical service. For additional information and services visit our
web page wwiwv.cnergylab.com.

The total number of pages of this report are indicated by the page number located in the lower right comer.

Printed with FinePrint - purchase at www.fineprint.com



| - ATTACHMENT 1 | )
WESTWATER CANYON MEMBER WATER QUALITY DATA

{Date Sample ID]_Location Analyte Units | Value Qualifler ]
lenang7e| T_-MitWell_]Alkalinity (CaCO3} “mg/t__|___100] i
{8/12/1976 Mill Well :|Arsenic - mg/L. | . 0.001 |
8712719786 Mill Well _|Bicarbonate o mgll | 1217 |
8/12/1976 Mill Well _|Cadmium mg/l 0.01 |
8/12/1976 . Mil Well _[Calcium " mg/L 5.5

8/12/1976 _Mill Well _|Chloride mg/. 17
18112!1976 - Mill Weil_|Magnesium mg/L 0.8

8/12/1976 : _Mill Weil _{Manganese mg/L 0.08
[le/12/1976 __Mili Well__INitrate + NItrale asN. mg/L 5.3

8/12/1976 Mill Weil _|pH 5., 7.98(1"
B8/12/1976 Mill Well _|Potassium __mgi 6.6

8/12/1976 - Mill Well _{Selenium ~_mglL 0.01
"8/12f1976 *_Mill Well _ |Sodium - molk 60
(81271876 Mill Well  [Suifate ‘mg/L 32

Il8/12/1978 _MitWell ITDS mg/L 335
1271371979 | TS-24A | Minewater |Aluminum “mg/l 0.2
{[21311978 ] TS-24A | Minewater Arsenic -mg/i 0.01f
2/13/1979| TS-24A | Minewaler |Barium mg/l 0.1|<
2/13/1979| TS-24A | Minewaler |Boron .mgh 0.2

2/13/1979| TS-24A | Minewater |Cadmium ‘mg/l 0.001)<
2/13/19791 TS-24A |: Minewater |Chloride -myll 5.8

211311979 | TS-24A | Minewater {Chromium mg/l 0.001]<
2/13/1879 | TS-24A | Minewater |Cobalt mo/l 0.01|<
2/13/1979 | TS-24A | Minewater [Copper -mgll 0.001

2/13/1979 | _TS-24A | ' Minewater |Cyanide “mg/l 01|«
213/1979 | TS-24A | Minewater |Fluoride "mgfl 0.5 |
2/13/1879{__TS-24A | Minewater |iron -mg/l 0.05 |
213/19791 TS8-24A | Minewater |Lead mg/l 0.001]< |
2131979 TS-24A_ | Minewater |Manganese mgfl 0.006 |
2/13/1979 | TS-24A | Minewater |Mercury -mafl 0.0004}« |
2/13/1979 | TS-24A |’ Minewater jMolybdenum mg/ 0.003

2/13/1979 | __TS-24A 1 Minewater |Nickel mgf 0.01|<
2/13/1979 | _ TS-24A | Minewater |Nitrogen, Nitrate {as N) gl 0.7

2/13/1879 1 TS-24A | Minewater |pH, lab su 8.4

2/13/1979{ TS-R4A Minewater |Phenols “mg/l 0.003

2/13/1979 | TS-24A_ | Minewaler |Radium-226 pCil 76.7|+2.8
2/13/1979 | "TS-24A Minewater |Radium-228 -pCill At
2/13/1979 | TS-24A Minewater |Selenium mgfi 0.04

2/13/1979 | TS-24A | Minewater [Silica mofl 0.01|<
2131979 TS-24A |: Minewater |Suifate mg/l 77
2/13/1979| TS-24A Minewaler |TDS - mg/] 552|
2/13/1979] TS-24A Minewater [Uranium mg/l 1.25

2/13/1979] TS-24A Minewater }Zinc mg/l 0.02

2/14/18791 TS-28A Minewater |Aluminum mg/l 0.3

2/14/1979| T8-28A Minewater |[Arsenie ma/! 0.01<
2/14/1979| TS-26A | Minewaler |Barium mo/l 0.1]<
l 2/14/1978 | TS-28A Minewater |Boron mg/ 0.2

2/14/1979 | TS-28A Minewater |Cadmium mg/l 0.001]<
2/14/1978 [ TS-28A Minewater [Chloride mg/} 6.1

2/14/1878| TS-28A Minewater [Chromium mgf 0.001]«
2/14/1979 | TS-28A Minewater 1Gobalt _mgl 0.01|<
2/14/1978 | TS-28A Minewater |Copper mgf 0.002

Printed with FinePrint - purchase at www.fineprint.com
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ATTACHMENT 1

Printed with FinePrint - purchase at www.fineptint.com

WESTWATER CANYON MEMBER WATER QUALITY DATA
Date Sample D} Llocation N Analyte . Units . | Value |Qualifier
21411979 | TS-26A Minewater [Cyanide mg/i 0.1i<
21419791 TS-28A ] Minewater jFluoride mg/ 05
2/141979 | - TS-28A Minewater ]lron i mg/t 0.01
2141979 ] TS-28A Minewater jLead i mgh 0.0011<
2/14/1979 | TS-28A | Minewater [Manganese : mg/l 0.002
2/1411979 | _TS-28A | Minewater [Mercury ! mgh 0.0004]<
2/1411979 | TS-28A § Minewater [Molybdenum mg/l 0.001
211419791 TS-28A | Minewaler |Nicke! . mg/l 0.01
2/14/1979 | TS-28A | Minewater [Nitrogen, Nitrate (as N} mo/l_ 1.2
2/14/1979 1 TS-28A Minewater |pH, lab SuU 8.4
2/14/1979 | TS-28A | Minewater |Phenols mg/ 0.003
2/14/1979 | TS-2BA |. Minewater |Radium-226 pCiA 103[+ 3
211411979 | TS-28A | Minewater |Radium-228 oCifl 112
2M14/1979 | TS-28A {. Minewater |Selenium mgfl 0.04
2114/1979 | TS-28A |, Minewater |Silver mgh 0.01j<
2/14/1979 | TS-28A | Minewaler |Suifate mol - 79
2/14M1979 | TS-28A | Minewater [TDS mg/l 421
2/1411979 | TS-28A | Minewater |Uranium mgh | 0.725
2/14/19791 TS-26A | Mingwater |Zinc mgh | OO
21619791 TS-33A | Minewater |Aluminum mg/l 1.2
2/16M1979 | - TS-33A | Minewater |Arsenic mgil 0.01]<
2/16/1979 | TS-33A Minewater |Barium mgh 0.3
2/16/1979 | TS-33A__| Minewater |Boron : mgfi 0.2 !
2/16/1979 | TS-33A | Minewater |Cadmium ; mgh | 0.001]< .
2/16/1979 | TS-33A | Minewater |Chloride i mgl 7.7 )
2/16/1979 | TS-33A Minewater |Chromium : mg/] 0.002
2/16/1979 | TS-33A | Minewaler |Cobalt mg/l 0.01}< ;
2/16/1979 | TS-33A | Minewater jCopper mgl | 0.004 ',
2/16/1979 | T8-33A | Minewater ICyanide mg/l 0.1]< i
2/16/1979 | TS-33A Minewater jFluoride mg/i 0.48 :
2/16/1879 | TS-33A | Minewater |jlron mg/l 4.9 .
216/1979| TS-33A | Minewater |Lead mgh | 0.001)<
2/16/1979 1 TS-33A Minewater |Manganese mg/l | 0.011f .
2M16/1979 | TS-33A Minewaler |Mercury mp/ | 0.0004}<
2/16/1979 | TS-33A ! Minewater |Molybdenum ma/l 0.003
2/16/1979 | TS-33A | Minewater [Nickel mg/l 0.01]= :
2/16/1979 | TS-33A | Minewater |Nitrogen, Nitrate (as N) mg/l 0.7 :
2/16/1979| TS-33A | Minewater |pH, lab Su 7.98 i
2/16/1979 | TS-33A Mingwater |Phenols mg/l 0.004 i
2/16/1979| TS-33A Minewater |Radium-226 pCii 0.6|+ 0.4 !
2/16/1979| TS-33A | Minewater {Radium-228 pCin 5|x2 i
2/16/1979] TS-33A | Minewater {Selenium mg/i 0.04 ;
2/16/1979 | TS-33A | Minewater |Silver mg/l 0.01{<
2/16/1979 | T&-33A Minewater |Sulfate mg/ 81
2/16/1979 | TS-33A | Minewater |TDS mgfl 415
2/16/1979 | TS-33A | Minewater {Uranium mg/l 2.07
2/16/1978 ] TS-33A Minewater {Zinc mght 0.01]<
2/17/1979| TS-38A | Minewater |Aluminum mgh 03
211711979 | TS-38A Minewater |Arsenic mg/ 0.01]<
2/17/1879 | TS-38A Minewaler |Barium mg/l 0.7
217/1979| TS-38A Mingwater |Boron mg/l 0.2
2117/1979 | TS-38A | Minewaler {Cadmium mg/l 0.001f<
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ATTACHMENT 1

WESTWATER 'CANYON‘MEMBEE WATER QUALITY DATA
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Date igg_mple ID] Locatlon ‘Analyte Units Value {Qualifier
217/1979 | TS-38A | Minewater [Chloride -mg 6.2
/1711979 | TS-38A | Minewater |Chromium - - mgA 0.001]<
2/17/1979 | TS-38A | Minewater |Coball mgA 0.01]<
2/17/1979 | TS-38A | .Minewater {Copper - mgll * 0.001<
2/17/19791 TS-38A | Minewater |Cyanide ~_moll : 0]«
21711979 | TS-38A Minewater [Fluoride - - ~mgh 0.48
2/17/1979| TS-38A Minewater |lIron : mg/l 25
2/17/1979 | TS-38A |.-Minewater {Lead mg/i . 0.001}<
(127171979 ] TS-38A_ | .Minewater Manganese - _mgh |- 0.003
21711979 TS-38A Minewater [Mercury ¢ | mag/l 0.0004|<
2/17/1979 ] TS-38A ‘Minewater |Molybdenum mgA 0,002}
2/17/1979| TS-38A | -Minewater [Nickel . -~ mgl 0.01{<
21771978 | TS-88A | :Minewater |Nitrogen, Nitrate (as N) mg/l 0.5
2/17/1979 ) TS-38A { .Minewater |pH,lab - _ SuU 8.2
2117/1979 | T8-38A | ‘Minewater |Phenals - : mg/l 0.005:
2/17/1979 | TS-38A | :Minewater |Radium-226 pCiA 48.3+ 2.1
271711979 | TS-38A | :Minewater |Radium-228: pCin 1<
2/17/1979{__TS-38A |.iMinewater |Selenium mg/l 0.03
2/17/19791 TS-38A | ‘Minewater |Silver mg/] 0.01}<
2/17/1979| TS-38A | :Minewater |Sulfate mg/l 76
2/17/1979| T8-38A | Minewater |TDS mg/l 483
21719791 TS-38A | Minewater |Uranium mgfl 2.1
2/17/1879 |  TS-38A_|. iMinewater |Zinc ! mofl 0.01]<
2/21/1979 } TS-43A | iMinewaler [Aluminum mg/l 0.3
2/21/1979 | T8-43A | Minewater |Arsenic mg/ 0.01}<
2211979 "TS-43A | iMinewater |Barlum mg/l 0.4
2/21/1979 | TS-43A | Minewater |Boron mgh 0.3
/21719791 TS-43A }.iMinewater [Cadmium mg/l 0.001|<
2/21/1979| TS-43A | iMinewaler |Chloride ma/l . 7
2/21/1979 | _TS-43A |- iMinewater |Chromium mpi 0.001|<
2/21/1879| TS-43A |.:Minewater [Coball mgh 0.01]<
2/21/1979 | TS-43A | ‘Minewater Copper mg/l 0.003
2/21/1979 | TS-43A |, :Minewater |Cyanide mg/ 01]<
2/2111878 | TS-43A_|: iMinewaler [Fluoride mg/l 0.46
2/21/1979 | TS-43A | :Minewater [Iron : mg/l 0.07
2/211979 | T8-43A | :Minewater [Lead mgi 0.001}<
2/21/1979 | TS-43A | Minewater |Manganese mg/l 0.01
22111979 TS-43A ‘Minewater IMercury mg/l 0.0004]<
2/21/1979 ( TS-43A |.:Minewatsr Molybdenum mgl | 0,002
2/21/1979 | TS-43A | :Minewater |Nicke! mg/l 0.01}<
2/21/1979 ) TS-43A | iMinewater |Nitrogen, Nitrate (as N) mafl 04
2/21/1979 | TS-43A |:iMinewater |pH, lab ‘ magfi 8.19
2/21/1979 | TS-43A | iMinewaler [Phenols mg/l 0.003
2/2111979 | TS-43A | :Minewater |Radium-226 pCi/l 82|+1.7
22111978 | TS-43A | iMinewaler [Radium-228 pCiA 1<
2/21/1979 | TS-43A | iMinewaler |Selenium mg/l 0.03
2/21/1979 | TS-43A | ‘Minewater |[Silver mgA 0.01<
2/21/1978 1 TS-43A |. .Minewater |Suifate . ma/l 73
2/21/1978 | TS-48A |- Minewater |TDS mg/l 386
2/21/1979| TS-43A | :Minewater |Uranium mafl 0.96
2/21/1979 | TS-43A | iMinewater |Zinc mg/l 0.01]<
2/27/1979 | TS-47A | ‘Minewater [Aluminum mg/i 0.3
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ATTACHMENT 1

. WESTWATER CANYON MEMBER WATER QUALITY DATA
Date | SamplelD] Location | . Analyle Units | Value |Qualitier
2/27/1979 | TS8-47A | Minewaler |Arsenic . mg/. 001« - -
2271979 |. TS-47A Minewaler |Barium -mgh. 0.1].-
2/27(1979 | TS-47A | -Minewater [Boron mg/ - 031
2/27M1979 I' TS-47A | Minewaler |Cadmium mgA 0.001l< “ .
2/27/1979 | TS-47A Minewater [Chloride mg/ 7 -
2/2711978 |. TS-47A Minewater |Chromium mgA 0.001}<
2/27/1979 |._TS-47A Minewater |Cobalt mgA. 0.01j<
22711979 | TS-47A Minewater |Copper moA 0.001]<
2/27/1979 | -TS-47A Minewater |Cyanide mg/l’ 0.2
/2711979 |1 TS-47A | Minewaler |Fluoride mg/l 0.48
2/2THS79 |i TS-47A Minewater |lron mg#t 0.61
2/27M1978 | - TS-47A | Minewater jLead moh 0.001}<
/271879 | TS-47A Minewater |Manganese mah - 0.02 i
2271879 | TS-47A Minewater |Mercury mah 0.0004 i
2/27/1979 | TS-47A Minewater |Molybdenum maAl 0.001|<
2/27/1979|. TS-47A | Minewater |Nickel mo/l 0.01]<
2/2711979 1 TS-47A | Minewater |Nitrogen, Nitrate (as N) mgA 0.5
2/27/1979 {__TS-47A | Minewater |pH, lab mg/l 7.42
2/27/1979 | TS8-47A | Minewater |Phenols mg/ 0.002
2/27/1979 | _TS-47A | Minewaler |Radium-226 pCiA 165+ 3
212711979 | TS-47A Minewaler |Radium-228 pCifl 1{<
2/27/1979 | TS-47A | Minewaler |Selenium - mgh 0.04
2271978 | TS-47A Minewater |Silver mg 0.01<
21271979 | TS47A Minewaler |Suifate mgA 70
2/27/1979 | __TS-47A | Minewaler |TDS mg/ 383
2/27/1979 § TS-47A | Minewater jUranium mg/] 3.71
2/27/1979 | TS-47A | Minewater {Zinc mg/l 0.01i<
3/14/1879 | TS-52A Minewater jAluminum mg/ 0.3
3/14/1979 | TS-52A | Minewater [Arsenic mght 0.01l<
3/14/1878 | TS-52A | Minewater |Barium maf 0.2
3M14/1879 | TS-52A | Minewater |Boron mgf 0.3
3141978 | TS-52A° | Minewater |Cadmium mg/l 0.001}<
3/14/11979 | TS-52A | Minewater |Chloride mal 6.5
3/14M1979 | TS-52A | Minewater |Chromium mgh 0.041
3/14/1979 | TS-52A Minewater |Cobait mg/ 0.01}<
3/14/1978 | TS-52A Minewater |Copper mg/l 0.016
3/14/1979 | TS-52A Minewaler |Cyanide magfl 0.1
3/14/1979 | TS-52A Minewater |Fluoride mall 0.52
314/19791 TS-52A Minewater _|lron mg/ 0.62
3/14/1979 1 TS-52A | Minewater |Lead molt 0.001}<
314/19791 TS-52A | Minewater |Manganese mg/ 0.081
3/14/1979 | TS-82A | Minewater |Mercury _mg/ 0.0004|<
3M14/1979 | TS-52A Minewater [Molybdenum mg/l 0.003
3/14/1979 | TS-52A | Minewater |Nickel . mgh 0.01]<
1314/1979 | TS-52A | Minewater [Nitrogen, Nitrate (as N mg/i 0.5
314/1979 | TS-52A | Minewater |pH, lab mg/ 7.2 It
3M14/1979 | T8-52A | Minewater |Phenols mg/l 0.006
3/14/1879 | TS-52A Minewater {Radium-226 pCH 67|27
3/14/1879 | TS-52A Minewaler [Radium-228 pCiA 1l<
31411979 | TS-52A Minewater |Sefenlum mgh 0.03
3/14/1978 | TS-52A Minewater [Silver mg/l 0.01]<
3/14/1979 | TS-52A Minewater iSulfate ma - 70
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ATTACHMENT'1
WESTWATEH CANYON MEMBER WATER QUALITY DATA

Date Samgle iD | localion- -Analyte i : ]  Units Vagge Qualitier
1314187gt TS.-52A Minewater ITDS - e mg/l ‘386
3141979 TS-52A | Minewater |Uranium . 1 moh 1.57
3/14/1979 |- TS-52A | Minewater |Zinc N 1 mgl 0.02
3/27/1979 | 1 TS-56A |. Minewater |Aluminum : i1 mg/ A
3/27/1979 | -TS-56A | Minewater |Arsenic 1 mgA 0.01}< -
Y27/1879 | :TS-56A |. :Minewater |Barium I|__mg/l 0.2
3/27/1979 | .- TS-66A | Minewater |Boron 4 __mai .02] -
3/27/197G | : TS-56A | ‘Minewater {Cadmium 1 __mgi 0.001|< -
3/27/1979 | 1 TS-56A |. Minewaler |Chloride ___mgl i
3/27/1979 | -TS-56A |- -Minewater |Chromium 1 mgh 0.002

- |3271979 | : TS-56A | Minewater |Cobalf 1 mg/ 0.01|< .
3/27/1979 | 1 TS-56A {. Minewater Copper 1 mgd 0.001] .
3/27/1979 | 1'TS-56A |. :Minewaler |Cyanide 1. mgll 0.1]<
3/27/1979 1 TS-56A | Minewater |Fluoride 1 mag/l 0.48).
3/27/1879 | |'TS-56A |. Minewaler |iron ] mgl 0.02
3/2711979 | ! TS-56A | Minewater |Lead T mgll 0.001 ]«
3/27/1979 | :TS-56A | Minewafer |Manganese mg/l 0.002
3/27/1979 ] | TS:56A | Minewater Mercury 1 mg/l 0.0004|<
3/27/1979 | iTS-56A |- Minewater |Molybdenum 1 mgh 0.001
3/27/1979 | :TS-56A | Minewatar |Nickel ma/l 0.01]<
3/27/1979| ' TS-56A | _Minewater |Nitrogen, Nilrate (as N} - ma/l .0.5
3/27/1979 | i TS:56A |: Minewater |pH, tab mg/l © 8
3/27/1979 | :'TS:56A | Minewater |Phenols {_mgh | 0 001 <
3/2711979 | | TS-56A |. :Minewater |Radium-226 pCifl 89.8i+ 2.3
3/27/1879 { | 'TS-56A Minewater jRadium-228 pCil 2|1
3/27/1979 | * TS:56A_[i:Minewater |Seienium mg/l 0.03
3/27/1979 | - TS:E6A |, Minewaler |Silver mg/l 0.01]<
3/27/1979 | ' 7S-56A |: :Minewater [Sulfale mg/l 76
3/27/1979 | 'TS-56A | Minewater |TDS mg/| 404
3/27/1879|  TS-56A | :Minewater [Uranium mg/| 1.53
3/27/1979 | : TS-56A §: Minewaler 1Zinc mg/ 0.01)< .
4/11/1979] : 7S-63 | ‘Minewaler |Aluminum mg/ i0.2]<
4/11/1979 | .'TS-63 |. Minewater |Arsenic mg/l 0.01<
4/11/11979¢ --TS-63 | Minewaler |Barium mo/l ‘0.2
4/11/1979| ..TS-63 | Minewater |Boron mg/i AL
4/1171979| ' TS-63 | :Minewater |Cadmium mo/l 0.01i<
4/11/1979 ] - T8-63 :Minewater [Chloride my/l 5.
4/11/1979 | _-TS-63 | Minewater |Ghromium mgl 0.02)<
4/11/1979§ -TS-83 |: ‘Minewater |Cobalt mg/l 0.03|<
4/11/19791 :T5-63 |’ Minewaler Copper mg/l 0.01|<
4/11/1979| 'TS-63 Minewater |Cyanide mg/t 01«
411141879 ] - T5-63 Minewater |Fluoride mg/ 0.51

' 41171979 TS-63 Minewater [iron mg/l 0.05|<

411/1979| T18-63 Minewater |Lead mg/l__|  0.05|<
4/11/1979 1 :TS-63 Minewater |Manganese mg/l 0.01]<
4/11/1979 | -TS-63 Minewater |Mercury mg/i 0.0004|<
4M11/1978 | . TS-63 Minewaler [Molybdenum mg/l 0.041<
4/11/1979] -TS-63 Minewater |Nickel mg/l 0.02
4/11/1879 | -T5-63 Minewater. INitrogen, Nitrale (as N} mg/l 13
4/11/1979] T8-63 Minewaler |pH, lab mg/l 7.59
4/11/1979( :TS-63 Minewater |Phencls mg/i 0.001|<
4/11/1979| TS-63 Minewater |Radium-226 pCiA 22

~Page 5of 10
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA

TDate SampleID| Location | Analyte . Units | Value |Qualifier
4111979 1563 | Minewaler [Radium-228 - |__pGiA 5 ~
4/11/1979 |  TS-63 Minewater |Sc 1 |umhes/icm 600
4/11/1979 |.  TS-63 Minewater |Selenium P mgh 0.02
4/11/1979| TS-63 Minewater |Silver s mg/l 0.01}<
4/11/1979 ' TS-63 Minewater |Sodium mgll - B53
4/11/1978 | TS-63 Minewater |Sulfate mg/l 75.8
4/11/1978 | TS-63 Minewater |TDS : mg/l 380.5
4/11/1978 | TS-63 Minewater |Thorium-230 1 pCil 0.6|<
4/11/1976 |  TS-63 Minewater |Uranium : mgA 2.29
4/11/1979 | TS-63 Minewater |Vanadium mg/ 0.1l<
4/11/1978| TS-63 Minewater }Zinc mg/l 0.01j<
5/2/1979 TS-69 Minewater [Aluminum mgh 0.2[<
5/2/1979 - TS-69 Minewater |Barium mgA 0.1]«
521979 T8-69 Minewater |Cadmium mg/l 0.01]<
5/2/1979 TS-69 Minewater |Chlorida "~ mg/l 5
5/211979 TS-69 Minewater |Chromium mgft 0.02|<
5/2/1979 TS-69 Minewater |Cobalt mgh 0.05)<
5/2/1979 TS-69 Minewater [Copper mg/l 0.01]<
5/2/1879 TS-69 Minewater |Fluoride mg/l 0.42
- |15/211879 TS-69 Minewater |lron mafl - 0.041<
115/2/1979 TS-69 Minewater |Lead mg/l 0.05]<
15/2/1979 TS-69 Minewater IManganese mg/l 0.01}< -
521979 .| TS5-69 Minewater |Mercury mg/| 0.0004 <
5/2/1979. T5-69 Minewater [Molybdenum mg/| 0.04j<
9/2/1979 TS-69 Minewater {Nickel mg/l 0.04|<
5/2/1978 TS-69 Minewater ENitrogen, Nitrate (as N) mght ’ 1
[572/1979 TS-69 Minewater IpH, lab mg/l 8.45
1I5/2/1979 TS-69 Minewater {Phenols mg/l 0.001]<
57211979 TS-69 Minewater |Radium-226 pCifl 11.2
5/2/11979 TS-69 Minewater 1Sc umhos/cm 485
51211979 T8-69 Minewater |Siver mgA 0.01i<
5/2/1979 | TS-69 Minewater |Scdium ~ mg/l 1009.1
115/2/11979 1S-69 Minewater |Sulfate mg/l 73.3
5/2/1979 TS-69 Minewater |TDS mgfl 370.5
5/2/1979 TS-69 Minewater |Thorium-230 pGiA 5.8| -
5/21979 TS-69 Minewaler |Uranium mg/l 1.7
5/2/1979 TS-69 Minewaler [Vanadium mgfl 0.1«
5/2/1979 TE-69 Minewater |Zinc mah 0.01l<
le/11/1979 Minewater jAluminum mgA 0.339
lls711/1879 Minewater |Arsenic mg/l 0.0118 i
5/11/1979 Minewater |Barium mg/! 0.043
§/11/1978 Minewater {Boron mg/l 0.01
£/11/1979 Minewater |Cadmium mg/l 0.0038
6/11/1978 Minewater |Chioride mg/ 13.4
6/11/1979 Minewater |Chromium mgfl 0.0356
8/11/1978 Minewater |Cobalt mah 0.0001j<
6/11/1879 Minewater {Copper mg/l 0.0235
6/11/1979 Minewater |Fluoride mg/l 0.55
8/11/1979 Minewater |lron mg/l 0.059
6/11/1879 Minewater [Lead mgh 0.0138
6/11/197¢ Minewater [Manganese mgfl 0.0026
1i6/11/1979 Minewater |Mercury mgh 0.001

Printed with FinePrint - purchase at www.fineprint.com

Page 6 of 10



ATTACHMENT A

- WESTWATER CANYON MEMBER WATER QUALITY DATA

lDate Sample ID | . Location Analyte Units Value [Qualifier
6M11/1979 . |__Minewater [Molybdenum - mg/l 0.0373
6/11/1979] - - Minewater .|Nickel mgfl 0.1349{ -
6/11/1879 Minewater [Nitrogen, Nitrate (as N) mofi 0.1}<
6/11/1978 Minewater IpH, lab ) suU 7.94
6/11/1979 Minewater [Radium-226 pCifl 36.1
(6/11/1878 Minewater {Radium-228 pCli 5.2
16/11/1979 Minewater |Sc ‘{ umhos/em 630
6/11/1979 Minewater |Selenium mg/ 0.0149
§8/11/1979 Minewater |Sliver mgil 0.0054
6/11/1979 Minewater |Sodium mght 10
l6/1171973 Minewater |Sulfate mg/l 1115
6/111979 Minewater |TDS . mg/ 449.6
6/11/1979 Minewater [Thorium-230 pCil 120.5
1671171979 Minewater {Uranium mgA 3.62
1671171879 Minewater |Vanadium -mall 0.1
le11/1879 Minewater |Zing ~mg/1__ ] 0.0022
4/30/11980 Minewater jAlkaiinily (CaCO3) <mg/l 232
4/30/1980 Minewater JAluminum mg/l 2.8
4/30/1980 Minewater [Barium ‘mg/l 0.1
4/30/1980 Minewater |Calcium mg/ i0.1
4/30/1980 Minewater [Chloride ma/l 6.5
4/30/1980 Minewater liron mg/l 1.99
4/30/1980 Minewater |Lead-210 pCifl 240j2 7.0
4/30/1980 Minewater |Magnesium mg/l 1<
4/30/1980 Minewater |Manganese mg/l 0.003
4/30/1980 Minawater pH, lab SuU 8
14/30” 980 Minewater 1Polassium mgll 2.2
4/30/1880 Minewater |Radium-226 pCill 480]£12
. 4/30/1980 Mingwater |Radium-228 pCi/l 1l<
- |14/30/1980 Minewater [Sc urmhos/cm 691
4/30/1980 Minewater |Selenlum mg/l 0.004
4/30/1980 Minewater |Silica mg/l 21
4/30/1880 Minewater |Sodium mg/l 170
4/30/1980 Minewater [Sulate mg/l 71
4/30/1980 Minewater |TDS mglt 38
4/30/1980 Minewater |Thorium-230 pCifl 0.6«
4/30/1980 Minewater [Uranium mg/l 2.84].
4/30/1980 Minewater |Zinc mag/ 0.02
761980 Minewater {Alkalinity (CaCO3) mg/l 127
7/16/1880 Minewater [Aluminum mg/l 0.1i<
7/16/1980 Minewater |Barium mg/l 0.01|<
7/16/1980 Minewater |Bicarbonate mp/l 185
7/16/1980 Minewater |[Calcium mgh 31
7/16/1980 Minewaler {Carbonate mg/] 0.1]|<
7/16/1980 Minewater |Chioride - mg/l 14.9
7/16/1980 Minewater |lron mg/l 0.1)<
7/16/1980 Minewater |Lead-210 pCifl 0t 342
7/16/1980 Minewater [Magnesium mo/l 4.2
7/16/1980 Minewaler jManganese mg/| 1.3
7/16/1980 Minewaler |pH, lab suU 6.7
7/16/1880 Minewater |Potassium mg/l 1.9
7/16/1980 Minewater |Radium-226 pCifl 86.1|£1.7
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ATTACHMENT 1
WESTWATER CANYON MEMBER WATER QUALITY DATA

|]Date SampleiD| Location [ Analyte Units j Value |Qualifier
7/16/1580 .| Minewater |Radium-228 pCil 1.3]£5.0
7/16/1980 Minewater [Sc urmhos/cm 850
7/16/1980 Minewater |Selsnium . mg/l 0.05
7/16/1980 Minewater [Silicon mg/i 6.9
7/16/1980 Minewater |Sodium mgA 140
7/16/1980 Minewater |Sulfale mg/l 272
7/16/1980 Minewater ITDS mg/l 538
7/16/1980 Minewater [Thorium-230 pCif 53|28
7/16/1980 Minewater |Uranium mg/ 2.7
7/16/1980 Minewater |Zinc m 0.01;
10/9/1984 Mill Well _ [Aikalinity (CaCO3) ma/L 197
10/9/1984 Mill Well  jAluminum _mg/L 0.05
10/9/1984 ~Mill Well |Ammonium as N mg/L 0.05
10/9/1984 Mill' Well _ |Arsenic mg/L 0.001
10/9/1984 Milt Well |Bicarbonate ma/l 238.7
10/9/1884 Mill Well _iCadmium ma/L 0.01
10/9/1984 Mill Well  [Calcium mg/L 4.7
10/9/1984 ‘Mill Well_ [Chloride mg/L 4.1
10/9/1984 Mill Well _ {Cobalt ma/L 0.05
 |10/8/1984 Mili Well  |Gross Alpha pCIAL 43
10/9/1984 Mill Well _[Lead mg/L 0.05
10/9/1984 Mill Well _ |Lead 210 pCit | 93
10/971984 Mill Well _ |Magnesium mg/L 3.24
10/8/1984 Mill Well |Manganese mg/l. 0.01
10/9/1984 Mill Well _[Molybdenum mg/L 0.01
10/9/1984 Mill Well _{Nickel mg/L 0.05
10/9/1984 Mill Well _[pH S.u. 8.49
10/9/1984 Mill Well [Potassium mo/l 1.6
10/9/1984 Mill Well _ [Radium 226 pCint. 1.8
10/9/1984 Mill Well  1Selenium mp/L 0.001
10/9/1984 Mill Well _{Sodium mg/L 103.2
10/9/1984 Mill Well _|Sulfate mg/L. 17.7
10/9/1984 Mill Well | TDS mg/L 228
10/9/1084 Mill Well  [Thorium 230 pCi/L 61.3
10/9/1984 MillWell |Uranium mg/l 0.0865
10/9/1984 Mill Well _[Vanadium mo/l. 0.01
4/23/1992 Milt Well | Alkalinity (CaCO3) mg/ll. - 201
4/23/1992 Mill Well  JAluminum mg/L 0.1
4/23/1992 “MilWell  JAmmonium as N mg/L 0.1
4/23/1992 Mill Well _ JArsenic mg/L 0.004
4/23/1992 Milt Well _ |Beryllium mg/L 0.1
| 4/23/1992 Mill Well _|Blcarbonate mg/L 245
1 4/23/1992 Mill Well _|Cadmium mg/l 0.0
i 4/23/1992 Milt Well _[Calcium mg/L 3.2
4/23/1992 Mili Well _|Chioride meyL 6.3
4/23/1992 Mill Well [Cobalt mg/L 0.01
4/23/1992 Mill Well jGross Alpha pCi/l. 2.3
4/23/1992 Mill Well  [Lead mg/L 0.05
4/23/1992 MillWell _ILead 210 pCIL 1
4/23/1992 Mill Well __[Magnesium mg/L 0.4
4/23/1992 Mill Well _ [Manganese mg/L 0.01
4/23/1892 Mill Well _{Molybdenum mg/L 0.1
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA
Date . | Sample D nggtlon .. Analyte «}: Unlts ] Value {Gualliler
|4/231992) : Mill Well ickel : Wi mg/l i) 0.05
4/23/1992 ‘Milf Well _iNitrate + Nilrateas N |. mg/L 0.1
4/23/1992 o Mill Well  |pH S\, 8.83
4/23/1992 :Mill Well  |Potassium — mgiL 1
4/23/1982 ‘Mill Well _|Radium 226 " pCirl, 0.4
4/23/1992 iMill Well _ |Radium 228 pCilL 2.1
4/23/1992 iMill Well _{Selenium ma/L 0.218
4/23/1992 ) iMill Well  |Sodium mg/L 123
4/23/1992 |Mill Well _ |Sulfate mo/L 33.3
4/23/1992 IMilt Well _{TDS mg/L 282
4/23/1992 Mill Well | Thorium 230 pCifL 0.2§:
4/23/1992 tMill Well  {Uranium mg/L 0.576]
4/23/1992 ] - Mill Well . {Vanadium mg/L 0.1}.
7/28/1993| - iMill Well {Alkalinity {CaCO3) me/L 188].
7/28/1993 iMill Well _}Aluminum mgft -0.16]
7/28M1993 ] - IMill Well [Ammonium as N mg/L 0.05
7/2811993 | - {Mill Well _[Arsenie mg/L 0.001}:
7/28/1893 | - iMill Well 1Beryllium mg/L .0.005)
7/28/1983 Milt Well |Bicarbonate mafl. 229
7/28/1993 ‘Mill Well - |Cadmium - ma/l. 0.01
7/28/1993 . iMill Well  1Calclum me/L 15
7/28/1993 ‘Mill Well _|Chloride mgfL 182
7/28/1993 ) ‘Mill Well _ |Cobalt mg/L 0.01
7/28/1993 Mill Well__|Gross Alpha pCifL 1.8
7/28/1993 , Mill Well _|Lead mg/L 0.05
7/28/1993 ‘Mill Well  [Magnesium mg/L 4.9
7/28/1993 Mill Well _|Manganese mo/l 0.24
7/28/1993 Mill Well  |Molvbdenum mg/l 0.1
7/28/1993 Milt Well  |Nicke! mg/L 0.05
7/28/1993 ‘Mili Well  |Nitrate + Nitrate as N mg/L 0.1
7/28/1993 ‘Mill Well _ |pH Sl B.49
7/28/1993 Mill Well  |Polassium mg/L 3
7/28/1993 Mill Well _ [Radium 226 pCifl. 1.6
7/28/1993 Mill Well _|Radium 228 pCi/L 1.4
7/28/1993 Mill Well _ |Selenlum mgL 0.003
7/28/1993 Mill Well  |Sedium mg/L. 708
7/28/1993 Mill Well _[Sulfate ma/L 1260
7/28/1993 Mill Well [TDS mg/L 2258
7/28/1993 Mill Well  {Thorium 230 pCl/L. 0.2
7/28/1993 Mill Well _ {Uranium ma/l 0.002
7/28/1993 Mill Well  {Vanadium ma/t. 0.1
i16/18/2002 Mill Well | Alkalinity (CaCO3) mg/L 185
6/18/2002 Mill Well _ JAluminum mg/L 0.1
6/18/2002 - Milt Well _|Ammonium as N mg/L 0.5
6/18/2002 Mill Well _1Arsenlc mg/t, 0.001
6/18/2002 Mill Well _[Beryllium mg/L 0.01
£/18/2002 Mil! Well [Bicarbonate ma/L 225
6/18/2002 Mill Well  ]Cadmium mg/L 0.005
6/18/2002 —_Mill Well  |Calcium mg/l 16
"6/1 8/2002 Mill Well  |Chloride mg/l, 160
{(6/18/2002 Mill Well  {Cobalt mg/L 0.01

\l6/18/2002 Mill Well  |Gross Alpha pCliL 1
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA
|—|If3_ale Sample 1D Lojgation‘ Analyte .| Units . | Value [Qualifier
6/18/2002 Mill Well  |Lead mg/L 0.05
6/18/2002 | - Milt Well  jLead 210 o pCii 1
6/18/2002 Mill Well _|Magnesium - mg/L 4.2[,
‘6!1 8/2002 Mill Well  |Manganese mafl. 0.05].
6/18/2002 | . Mill Well  |Molybdenum mg/L 0.1
(l6/18/2002 Mill Well__|Nickel _mgll 0.05]:
(l6/18/2002 Mill Well _[Nitrate + Nitrate as N mg/l 0.14]
I6/18/2002 Mill Well  |pH . XTI 8.34]
{le718/2002 Mill Well  |Potassium mg/L 3.5
Ien 8/2002 ~ Mill Well_ [Radium 226 . pCiL 0.7
6/18/2002 Mill Well _ |Radium 228 pCi/L 2.7
i(6/18/2002 Mill Well _ |Selenlum . my/L 0.001
6/18/2002 Mill Well _ {Sodium ~ mg/L 644}
6/18/2002 I MillWell _Sulfate ma/l, 1100
Il6/18/2002 Mill Well _|TDS mg/L 2090
6/18/2002 Mill Well | Thorium 230 pCi/L 0.02
6/18/2002 Mill Well  1Uranium mg/L. 0.07
6/18/2002 Mill Well  |Vanadium mgft 0.1
Notes: - ' - i
Qualifier of < signifies that concentration was less than detection limit shown
Qualifier of + represents precision of radionuclides analysis
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To: Roy Blickwede] Date: Auguse 3, 2004
Latty Bush
From:  Jed Thompson - JobNo:  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 Chutch Rock {NECR)
Mine Closcout Plan received from the Statc of New Mexico, Mining and Minerals Division (MMD) in
their memo dated 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 analyses of NECR mine water; aﬁd,

¢ Comparisons of regional and historic water quality dara to the groundwater sample collected at
the Site on May 17, 2004,

HISTORIC AND REGIONAL DATA

Historic and regional groundwater quality data sources used in this report are listed below,

°  Waler Quallty Inmpacts of Uraninm Mining and Milling Activities in the Grants Mineral Befls, New
Mexico. (EPA, 1975)

°  Water Quality Data for Discharges from New Mesxico Uraninm Mines and Mills. (NMEID, 1980)
°  Hydmgeology and Water Resources of San Jrian Basin, New Mexico. Hydrologic Report 6. (Stone, 1983)
®  Reclamation Engineering Services, Geolydrofogic Report, (Canonie, 1987)

*  Fiveyear Review Repors, United Nuclear Corporation Gronnd Water Operable Unit ]I}rK:‘r:/g' Connty,
Newt Mexieo, (USEPA, 1998) . '

®  Discharge Permit (DP) 63 sampling 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 alluvium are not historic
aquifers (Canonie, 1987), '

‘The allavium and Gallup Formation at the Northeast Church Rock mine and mill were unsasurated.
Occurrences of groundwater in both units are derived from mine dewatering seepage from muldple
mines (USEPA, 1998), and are hydraulically separated from the Dakota Sandstone and Westwater’
Canyon Member by the Upper D-Cross Tongue Member of the Mancos Shale which is a very
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cffective aquiclude (Canonie, 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
Matetials License SUA-1475. Minewater was discharged to Pipeline Arroyo in accordance with the
Federal Clean Water Act under NPDES Perrnit Number NM0020401.

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

Available analytical data for Site minewater are summarized in Table 1 and listed in Attachment 1. All
dara are reported results from DP-63 for minewater before comingling with decant from sand backfill.
These data represent the ambient groundwater quality in the Westwater Canyon Member at the Site.

TABLE 1 o
NECR MINEWATER QUALITY DATA SUMMARY?
| Data Polnts | Average®* | May | Min | StDev | NMED Std,?

MAJOR IONS .
Alkalinity {CaC03) 2 179.5 232 127 -
Biearbonate 1 155 165 155 -
Calcium 2 20.55 31 10.1 -
Chlorlde 13 7.6 14.9 5 3.0 250
Fluoride 11 0.50 0.55 0.42 0.03 1.8
Magnesium 2 2.6 4.2 1 -
Nitrogen, Nitrate {as N} 11 1.7 13 0.1 3.7 10
Potassium 2 2.1 2.2 1.9 -
Sodlum B 282.9 1008.1 10 410.5 ‘
Sulfats 13 93 272 70 55 600
PHYSICAL PROPERTIES
DS 13 426.9 552 3705 61.3 1000
pH* 13 7.88 8.45 6.70 0.52. RGE:]
Conductivity* 5 683 950 485 171 :
METAL ~ DISSOLVED
Alumlaum 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
Baron 10 Q.20 0.30 0.01 0.08 Q.75
Cadmium 11 0.003 0.016 0.001 £.004 0.01
Chromium 11 0.011 0.041 0.001 0.015 Q.05
Cobait 11 0.0146 80,0500 0.0001 0.0137 Q.05
Copper 11 0.0066 0.0235 0.001 0.0075 1.0
Iran 13 0.85 4.9 .01 1.46 1.0
Lead 11 0.01 0. 05 0.001 0.020 0.05
Manganesa 13 G.112 1.3 0.002 0.357 0.2
Mercury 11 0.0005 0.001 0.0004 0.0002 0.002
Molybdenum 11 0,012 0.04 5,001 0.017 1.0
Nigke! i1 0.0250 0.1349 0.01 0.0376 0.2
Sefenium ) 12 0.031 0.05 0.004 - 0.013 .05
Stlver 10 0.0085 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 3]
Zinc 13 0.0117 0.02 0.0022 0.0052 10.0
RADIONUCLIDES - DISSOLVED .
Radium-226 13 97.6 430 0.6 125.1 30°
Radiyym-228 12 2.1 5.2 1 1.8 30°
Nates:
1. Summary of selected parameters from Attachment 1.
2, All values In mg/L axcept as otharwiss noted
3. Standards for arsenle, cadmium, barium, chromium, fluoride, mercury, nitrate, fead, selenium, silver, and

uranium ara human health siandards

Standards for chloride, copper, sullate, TDS, pH, ron, and zinc are secandary domestic water supply standards

Standards for sluminum, boron, cobalt, manganese, molybdenum, and nickel are for irrigation water
4. pH In standard units
5. Conductivity In uS/em
6. Comblned Radium 226 and 228 cannot exceed 30 pCl/L
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There is no groundwater quality data for the Dakota Sandstone near the Site.

Average historic minewater data exceeded standards for radium 226 in the Westwater 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 supply for the mine office and
to supplement the water in the tailings impoundment evaporation ponds to prevent the pond liner
from drying our. NECR-1, NR-1 and the Friendship wells are not currendy used. Completion data
for these wells are provided 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.

‘ .~ -TABLE2 o
T T : WELL COMPLETION DATA -
Well Name Complation Total Depth Top of Screen Scresned Completion
" Date {ft bgs) {ft bgs) - Interval {{t) Unit
. ’ Waestwater
Church Rock Mill 6/6/76 - 1,600 Unk 100. Canyon
Westwater
NECR Well bk 1,228 Unk Unk Canyon
Friendship Unk 718 Unk 40 Gallup
NR-1 B/28/91 105 - 74.6 30.4 Alluvium

" CURRENT SITE CONDITIONS

A groundwater sample was collected at the Site on May 17, 2004, The sfxmplc was collected from the
well Jocated approximately 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 Closcout Plan.

The sample was collected from approximately the center of the water column in the well. The depth
to water was 524.68 fect belaw 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 freely, When the designated depth is reached, the bailer is hoisted and
the balls at the top and bottom of the bailer are seated preventing the water from leaving the bottom
of the bailer and preventing water ahove the bailer from mixing 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 analytical analyses of
UNC’s samples are provided in Table 3 along with the average minewater quality from Table 1 and
the water quality from the Church Rock Mill Wel! which is also completed in the Westwater Canyon
Member, The laboratory report is included in Attachment 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 stndard units, and the conductivity was 1800 ymhos/cm at 18.0 degrees
. M e e e e e e .
Celsjus,

As shown in Table 3, the pH and concentrations of alkalinity, sulfate, sodium, TDS, and boron are
- elevated above average mine water concentrations from'the DP-63 monitoring, Several constituents,
particularly radium and uranium, are less concentrated cutrently than when mining was active. pH
and alkalinity values in the recent NECR sample are 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
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AAugnst 2004 - NECR Graundwater Technical Memo ¢ Page &

concentrated. C_'onccntfations of boron and TDS, and the pH exceed NMED stazndards in the NECR

sample.
. TABLE 3
SECTION 27 MINE WATER ANALYTICAL RESULTS

Constituent Unlts | . 2?;"3%21 - M,ﬂ:’xf;,, . N;S?Imi" NMED Std.*
MAJOR IONS )
écheg:Ity, Total as :mg.fl. o 179.5 165
Bicarbonate mg/L 225 158 -
Calcium mg/l 16.0 20.55 3.38 .
Chiorlde mall. 160 7.8 21.8 250
Fluoride mg/L - Q.60 0.7 1.6
Magnesium mg/t 4.2 2.6 0.58
:':’ljte + Niwite b an <0.10 17 <0.10 10.0
Potassium mg/L 3.5 2.1 5.57
Sodium mg/L 844 282.8 388
Sulfate mg/l 1100 83 450 600
PHYSICAL PROPERTIES
T58 mefL - = 243
TDS mg/L 2090 426.9 1150 1000
pH 5.u. 8.14 7.88 9.80 6to09
Conductivity umhos/cm - 683 1840
METALS -~ DISSOLVED
Aluminum mg/L <0.10 0.5 <0.10 5.0
Arsenic mg/L < 0,001 0.0102 0.001 0.1
Barium mg/t. L e 0.20 0.014 1.0
Beryllium mgfL <0.01 - <0.01
Boron mg/t. .= 0.20 4.47 Q.75
Cadmium mg/L <0.005 0.003 <0.01 0.01
Cobalt myil. <0.01 0.0146 <0.01
Iron g/l - Q.85 0.140 1.0
Lead mg/L <0.05 .01 <0.001 0.05
Manganese mg/L 0.05 0.112 0.003
Molybdenum mgfL <0.10 0.012 Q.056 1.0
Nickasl mafl < 0.08 0,025 <0.05
Selgnium mg/L <{.001 0.031 0.002 0.05
Uranium my/L 0.0700 2.082 0.134 5.0
Vanadium mg/L <0.10 0.1 <0.005
RADIONUCLIDES - DISSOLVED
Gross Alpha pCHI o= — 893 + 3.6
Radium-226 pCHI 0.7 97.6 2.4 2+ 0.5 30°
Radium-228 pCill 2.7 2.1 <1.0 a0
Notes:
1. Samples collected from Church Rock Mill Well as reparted in Closeout Plan
2, Average mine water guality as reported fn Table 1
3. Sample collected from well located near shaft NECR-1
4. Standards for fluorlde, nitrate, arsenic, barium, cadmium, lead, selenium, uranium, and radium

arg human health standards.

Standards for chloride, sulfate, TDS, pH, and lron are secondary domestic water supply

standards.

Standards for aluminum, boron and molybdenum are for |rrigation water,
5. Value represents nitrate as N
6. Comnbined Radium 226 and 228 canngt exceed 30 pCi/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 alkalinity to the water as they reduce sulfate
to sulfide. The presence of SRB’s would explain the black coloring and hydrogen sulfide smel! of the
water bailed from the weil. This might also explain why uranium and iron concentrations are lower
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today than durng active mining. Uranium is less mobile in reducing environments and iron will react
with the sulfide and precipitate as iron sulfide. : :

The likely role of sulfate-reducing conditions in the current NECR sample chemistry is further
suppotted by the following 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, : .

¢ DBicarbonate is concentrated in the NECR sample in stoichiometric proportion to sulfate
reduction according to the reaction:

2CHO+ 8042 = HS+ 2HCOs .

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 within NMED standards with the exception of pH, TDS and
boron. Sulfate and TS concentrations and radium activity at the sitc have dropped since the peak
concentration recorded in 1993 possibly because of sulfate reduction, A sulfate reducing environment
would explain the increase in pH and alkalinity seen in the recent NECR sample.

The soutrce of boron in the water is unknéwn.

Water quality has improved since mining ceased. This is especially true for constituents of greatest
concern, radium and umaniem, In addidon, metals concentrations meer warter quality standards.
While dissolved solids are greater today than during mining, they are comprised of common ions that
do not pose a health risk.

While 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 anticipated conditions; to alier this
equilibrium would be ta tun the risk of mobilizing them.
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Boron Concentration in Groundwater
NECR Mine
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FIGURE 2
ALKALINITY CONCENTRATION IN GROUNDWATER NEAR NECR MINE
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AlKalinity {mg/L. as CaCOy)

Sulfate Concentration in Groundwater
NECR Mine
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. FIGURE 3
SULFATE CONCENTRATION IN GROUNDWATER NEAR NECR MINE




woo udauy mmm 1e aseyoind - TULIJaul4 UM pajully

Ascgust 2004

NECR Gronaduater Technical Memre ¢ Pege 8

PYUMNECR, Comvradiwir TM_Faad Av
111{0d A

Alkalinity (mg/L as CaCO,)

TDS Concentration in Groundwater

NECR Mine
2500
A
A
2000
1500 |- -—
o
1000
500 L.
0
A % .
A
A
0 T T :
Wn97e 612311881 12/14/1986 6/5/1992 T 1112611997 © 511912003
Sampfe Date

[# Minewater & NECR-1 Well AMil Weli |

~

FIGURE 4
TDS CONCENTRATICN IN GROUNDWATER NEAR NECR MINE
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Boron Concentration in Groundwater
NECR Mine
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FIGURE 6
BORON CONCENTRATION OF GROUNDWATER NEAR NECR MINE
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ENERGY LABORATORIES, INC. + 2393 Salt Crock Highway {82601 » RO. Box 3258 + Casper, Wy 82602
7olf Frea 888.235.0515 « 302 235.0515 « Fax 307.234.1639 » casper@energyiab.com < www energylab.oom

LABGRATORY ANALYTICAL REPORT

Ciient;  United Nucléar Corporation ] Report Date: 06/24/04
UNC Closcout I’lan Collecction Date: 05/17/04 09:40

rroject:
Lab ID: C04050789-001 Date Received: 05/20/04
Client Sample ID; NECR-Well { ) Matrix: Aqueous

McCL/
Analyses ' Result  Units Qusl RL QCL Method Analysis Date / By
MAJORIONS
Alkalinky, Total s CaCQ3 365 mgl 1.0 A2320B 05/21/04 10:36 f nim
Calclum - 338  mgit c.20 E200.7 0572404 15:27 I'ts
Chloride ' 218  mgi 1.0 T A4BR00-CIB 05721004 09:34 / |t
Flueride 07 mgh 0.1 A4EQ0-F C 05124104 09:42 / elo
Magnesium 058 mpt. 0,20 E200.7 05/24/04 15:27 f t3
Nitrogen, Nitrato+Nilrite as N ND  mgL 0.10 E353.2 0572404 12:10/ Jat
Potasslum . 557 mgl 0.30 E200.7 05/24/04 15:27 1 (s
Sodium 358 mg/L 0.30 E200.7 0512404 15:27 I ts
Sullala 450 mgiL ] 9.8 A4500-SQ4 E DE/A1/04 12:47 [ dd
PHYSICAL PROPERTIES . : . :

) Conductivily 1840  umhosicm 1.0 A25108 05/21/04 09.55  dd
pH 990 s 0.01 A4500-H B 05/21/04 11:02/ s
Solids, Total Dissaved YOS @ 180 C 1138 mpt 10 A2340 C 04/21/04 15.40 /[
Solids, Total Suspended TSS @& 105C 243 . mgl. 1.0 E160.2 05/21/04 0907 ¢ s
METALS - DISSOLVED
Aluminum ND mgfl 0.1 E200.8 05/25/04 16:31 / eli-b
Arsenle 0.001 mglt 0.001 E200.8 05/25/04 16:31 feli-b .
Barum 0.014 mgi 0.003 E200.8 06/18/04 01:48 ] bws
Beryllium ) ND myiL 0.1 E200.8 08725104 16:31 / ell-b
Baron B 447 mgl 0.0010 E200.7 05124704 15:27 I s

. Cadmium ND mgit 0.01 £200.8 05/25/C4 16:31 { efkb
Cobalt ND mgiL 0.01 E200.8 05125104 16:31 [ elih
fron 0.140 mglL 0.010 E200.7 05724/04 15:27 M3
Lead NO  mgh 0.001 E200.8 06M8/04 01:48 / bws
Manganese 0.003 g 0.004 E200.0 0G/10/04 01:40 7 bws
Moiybdenum 0.056 mglL 0.001 E200.8 Q6/18/04 01:48 / bws
Nickel! NG mgiL 0.05 E200.B 05/25/04 16:31 / ellb
Selenium 0.002 mght 0.0 E200.8 05725104 1631 J ellb
Uranfum 0.124 mglL 0.0001 E200.8 06/18/04 01:48 / bws
Vanadium ‘ ND mgl. 0.005 E200.8 06/18/04 01:48 / bws
RADIONUCLIDES - HISSQLVED .

Gross Alpha ’ 3.0 pCit 1.0 ES00.0 05/24/04 09:00 / rs
Gross Alpha precision (1) a6 . pClL E9G0.0 05/24/04 05:00 / 15
Radlum 226 2.4 pClL 0.2 EQ03.0 05/25/04 12:50 / df
Radlum 226 precisfon (+) ' 0.5 pCEL E903.0 05/25/04 12:50 / df
Radium 228 ND  pClL 1.0 E904.0 05/28/04 09:24 / p
Report RL - Anaiyle reporiing limii, MCL - MaxImum contzminant fevel,

Definltions:  QGL - Quality centrol limh. NO - Not delected ot the reporting dmit,

D - RL increased due to sample matrix Interfarenca,

Drvimdmnd varithh Cim D wims L T P



ENERGY LABORATORIES, INC. « 2393 Salt Creek Highway (5.’2’5%) «RO. Box 3258 + Casper, WY 82502
1ol Frep 885.235.0515 » S07.235.0515 » Fax 307,234, 1639 + casper@enengyiab.com - www.enemylab.com

LABORATORY ANALYTICAL REPORT

Report Date: 06/24/04
Collection Date: 05/17/04 09:40

Date Reccived: 05/20/04

Matrix: Aqueous

Client:  United Nuclear Corpoi'ation
Project: UNC Closcout Plan
LabID: C04050789-001

Client Sample ID: NECR-Welt |

MCL/ _'

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
DATA QUALITY .
AJC Balance (£ 5) 0170 % Calcuiation 08/11/04 14:47 Hae
Anlons . 173 megl. Calculation 06/11/04 14:47/ Iag
Cations 17,3 magl Calculation 06/11/04 14:47 { {am
Solids, Tolal Dissalved Calcutated 1090  mp Calculation 0011704 14,47 / lug
T0S Balance {0.80 - 1.20) 1.06 dec. % Caicuiation 06/11i04 14:47 Nae

L]
Report RL - Analyte repoiting lmit, MCL - Maximum contamnant fevel,

Defisithons:  QQL- Quality conlrol Iimit. ND - Not detected at the reporting [Emit.

Printed with FinePrint - purchase at www.fineprint.com
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ARCRATORIES |

LABORATORY. ANAL‘)TICAL REPORT

Client:  United Nuclear Corporation Report Date: 06724/04

Profect; UNGC Closcout Plan - Collection Daie: 05/17/04 1430
Lab1D: CO04050789-002 ’ Date Received: 05/20/04

Client Sample ID:” SECT27-Vent 3 ’ ' Matrix: Aqueous

' MCL/

Analyses A .. Result Units Qual RL QCL- Mcthod Analysis Date / By
MAJOR IONS . . . :
Alkalinity, Total 85 CaCQ3 308 mg/. 1.0 A2320B C5/21/04 10:47 / nlm
Calcium ' 339 mgh ) 0.57 £200.7 05/24/04 16:35 [ 1s
Chioride 232 g 1.0 A4SCO-CIR 05/21/04 09:35/ )
Fluoride 0.4 mp/L 0.1 A4500-F C D6/24/04 D044 / oiby
Magnesium 418 mgll 0.20 E200.7 0524104 15:30 1/ ts
Mitrogen, Nifrate+Nitrite as N ND mgiL 0.10 E353.2 05724104 12:20/ jal
Polasslum 134 mgiL 0.30 . E200.7 05/24/04 15:30 /'ts
Sodium 492 mgfL 0,30 E200.7 05/24/04 15:20 /s
Sulfate 1780 mgt D 30 A4500-504 £ 05/01/04 12:50 { dd
FHYSICAL PROPERTIES

Conductivity 3520 umhosiem 1.0 A25108B 05721/04 09:55 / dd
pH ' 710 sau, . 0.01 A4500-H B 05/21/04 11:03 /s
Safids, Tolal Olssolved TDS @ 180 C 2810  mgit . 10 A2340C 052104 1346 /)3
Solids, Total SUspended TSS @ 105 C 100 mg/l 1.0 E160.2 05721/04 09:07 ! s
METALS - DISSOLVED

Aluminum NO  mgil 0.1 E200.8 05125/04 16:43 / eli-h
Arsenic 0.011 mgl 0.004 E200.8 05025104 16:43 [ oli-b
Batium 0017 mpl 0.003 E200.8 06M8/04 01:41 7 hws
Beryltium ND mg/L 0.01 E200.8 05/25/04 16:43 [ ell-b
Boron 0.378 mgh 0.0010 E200.7 058724104 15:30 [ is
Cadmium NO mg/l 0.0t £200.8 05/25/04 16:43 leli-b
Cobalt . . ND mp/l 0.01 E200.8 05/25/04 16:43 / ell-b

 hon 188  mgn 0.010 E200.7 05724704 15:30 /ts

Lead ND mg/l 0.001 E200.8 08/18/04 01:41/ bws
Manganese 25 my/L 0.01 B200.2 . QI2TI04 23:20 [ wil-y
Molyhdenum 0.7 mgh. a1 E200.8 05/27/04 23:26 { eli-b
Nicke! ND . mgl. 0.05 E200.8 0525104 16:43 / ell-b
Selenium 0.003 mgL 0001 E200.8 05/25/04 16:43 f ell-b
Uranfum ' 7.84 mg/L 0.0001 E200.8 06/18/04 01:41 / bwa
Vanadium ND mg/L G.005 E200.8 06/18/04 01:41 f bws
RADIONUCLIDES ~ DISSOLVED

Gross Alpha 5660 pCiL 1.0 ES00.0 Q5124104 09:00 / 13
Gross Alpha precisian (£) 278  pCL £900.0 05/24104 09:00 f rs
Radium 226 24,2 pClL 0.2 £901.0 05125104 12:50 / dt
Radium 228 preclsbn (1) 1.5  pCin E903.0 08725104 12:50 1 df
Radium 228 ND  pCIL ) 1.0 E904.0 05/28/04 09:24 / pj
Report RL - Analyte reporting timit. -~ ' MCL - Maximum cantaminant lavet,
Definitions:  QCL - Quality control limit, ND - Not detecled el the reporing Simit,

D - RL Increased dus to sample malrx Interference,

Printad with FinePrint . niirrhaca at wnanar finameing Amma



g ENERGY LABORATORIES, INC, + 2393 Salt Creek Highway (82601} + PO. Box 3258 » Casper, WY 82602
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. Client:  United Nuclesr Corporation
Project: UNC Cioseout Plan
LabID: C04050789-002
Ciient Sample ID: SECT27-Vent3

LABORATORY ANALYTICAL REPORT

Report Date: 06/24/04
Collection Date: 05/17/04 14:30

Date Recclved: 05/20/04

Matrix: Aqueous

: MCL/ )
Analyses Result - Unfts | Qual RL QCL  Methed Analysis Date/ By
DATA QUALITY .
A/C Balance (& 5} -0.944 % Calculatlon 06111/04 14:48 /{am
Anlons 438 meghL . Caleulation 0B/11/04 14:48 [ {ze
Catlons ) 43.0  maglL Calculalion 06/11/04 14:48 / laa
Soids, Total Dissolved Galculatud 2090  mgik Caoleculation 08/11/04 14:48 / {aa
0.970 dec. % Calcufallon 0611104 14:48/ tze

TDS Balance {0.80 - 1.20)

Report RL - Analyte reporting mit.
Definitlens:  QCL - Quality control fimit.

MCL - Maxirmum contaminant level.
ND - Not delecled at the reporting limit.

Printed with FinePrint - purchase at www.fineprint.com
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UNG Mining end Milling ChurehHook Oporatlana
GroundWater Monltoring Summary: Closeout Plan
Welt iD; NECR-Welil 1
Coflection Date: 51712004 5:40
Recaive Date: . A - 52072004 10:00
Report Date; 4 8/18/2004 14:30 |
Alkalinity, Total zs CaCO } mgi i
Calclum myn :
Chioride mg/L :[21.8
Fiuoride mgil. 0.7
Magnesium myg/l. 0.568
Nilrogen, Nitrate+Nitrlte 23 N " [mgiL ‘(ND{0.10) i
Potassium gt ;|9.67 s )
Sedium mg/L :|368
Sulfate ‘ ’ mgil. {450
Conduslivity umhes/em 11840
pH S, 9,80
Sofids, Total Dissolved TDS @ 180C . Imgil 1150
Solids, Tolal Suspandad TSS @ 105C  [medL 243
Aluminum mg/L ND(Q,1)
. Arsenic mgit. 0.001
Barium mglL D.014
Baryllium mgiL ND{C.01) -
Boron : mgh. 4.47
Cadmlurn mo/l ND{0.01)
Cobalt ' mgn. NO(0.01)
Jron ' mgit. 0.140
 {Lead mg/l. ND(0.001}
" " |Manganese mafl 0.003
Malybdenurn mg/i. 0.058
Nickel mgi. ND(0.05)
Selenium mg/l. 0.002
Uranlum mgfL 0.134
Vanadium i ND{0.005)
Croas Alpha pClL, 93.0
Gross Alpha prealsfon [4) - pCiL. 3.6
Radium 226 pGCiL 2.4
Radium 228 preclsion {) pClL 0.5
. Radium 228 pGIL, ND{1.0)
Radlum 228 precision {1} pCi
A/C Ealance (+ 5} . -0,170
Anions 17.3
Cations 17,3
Solids, Total Dissolved Calculated 1090
TS Balance {0.80 - 1.20) 1.08

*Note: The dats preseniod on this form Is Intended for summary pusposes only. Laboratory mpproved data is contained
within the quarterly reports.

tae: Kllents20u4nc_miningunc_yulkup-2rndz004_tnal.xts
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UNC Minlng ond Milling ChurchRock Oparations
GroundWater Monltering Summary: Closeout Plan
Well ID: SECT27-Vent 3
Colloction Date! STI004 14:30
"jRecalve Date: - 52002004 10:00
Reporl Date: . . £/1812004 14:30
Alkalinlty, Tolal as CaCQ3 myt. - 303 ot
Calclum - myfl 138
Chioride . |mgfL 23,2
Fluoride mg/L 0.4
Magneslum mgfl, 41.8
Nilrogen, Nitrale+Nitrite as N mgil. ND[0.10)
Paotassium mprt 13.4
Sodium mg/L 492
Sulfate mg/L 1780
Conducthvity umhos/cm 3520 ,
pH 3.4, 7.10
Solids, Total Dissolved TDS @ 1800 mgit. 2810
Eolldy, Tetal Sucpended TSS @ 105¢C |mgl, 100 .
Alymlaum ' mgil. ND{0,1)
Arsenle mglL 0.0114
Aarium mafl. 0.017
Bernylllum . mg/l ND{D.01)
Boron mg. 0.017
Cadmium mg/l. NO{0.01)
Coball - mgiL ND{0.D1)
tran mg/L. 18.8
Lead mgiL ND(0.001)
ranganese . mg/l 2.6
Molybdenum mgfL 0.7
Nickel myg/L ND(0.5)
Selenlum mgi 0.003
Urznlum mglt 7.54
Vanadlum mofL ND{0.005)
Qross Alpha PO G680
Gross Alpha precision () pCiL 27.8
Radlum 2286 pCiL. 24.2
Radium 225 precision (&) pCiL 15
Radium 228 pCIL ND{1.0)
Radiuym 228 precision {t) pClL
AJC Balance {+ 5) e
Anlans 43.8
Calions 43.0 ‘
Sollds, Teial Dissolved Cakeulated 2890
T0S Balance {0.80 - 1.20) 0.870

“*Note: The data presented on this form is Intonded for summary purposas only, Laborstory approved data Is contalned
within the quarterly reports, .

tas: ricilenta2004wne_mmmgunc, gallop-znazoos_nnalxds
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QA/QC Summary Report
Ctlent:  United Nuclear Corporation Report Dade: 06/18/04
Project: UNC Closeout Plan Work Order: C04050789
Analyts ' C Resuit  Unlts " RL %REC Lowlmit HighLimk  RPD RPDUMN  Qual

. Methad: A2320B
Sample 10 CCV1_D40521_1

Continulng Calibration Vetification Standard

Analytical Run: ORION_Q40521A

05121/04 09:32

Alkalinlty, Total as CaCO3 4820 mglL 1.0 86.3 90 110.

Mathod: AZ320B Batch: 040521_1_ALK.W

Sample ID; MBLK1_040521_1 Method Blank 05721104 0746

Adkalinity, Total as CeCO2 ND mgA. 1.0 '

Sample ID; C04050718-004DMS Matrix Spike 05721104 08:21

Alxallnity, Total as CaCO3 349 mgiL 1.0 857 20 110

Sample ID; C04050718-004DMSD Matrlx Splke Duplicate 05/21/04 0B:3 4

Alkalinity, Total as CaCO3 349 mgl. : 1.0 86 90 110 0.1 10

Sample ID: C04050750-002BMS Matrbx Splke 05721104 11:18

Alkalinlty, Fotal as CaCO2 266 mg/L .10 942 g0 110

Sampla (D: CH40507U0-002BMSD Mulilx Spike Duplicale 06/21/04 11:25

Alkalinlty, Total as CaCO3 285 ma/t 1.0 - 938 a0 110 03 10

Sampla ID: L.CS1_040521_1 Laboratory Control Spike ‘ 05/21104 11:47

Alkalinity, Totalas CaCO3 4900  mgh : 1.0 8a.1 90 110

Method: A2510B Batch: 040521A-COND-PROBEW

Sample 1D; LCST_040521A _Laboratary Centrol Spike 05121104 09:55

Conductivity 1450 umhos/om 1.0 103 20 110 '

Sample ID: MBLK1_040521A Mathod Blank 05721104 03:55

Conductivity ND umhosfcm 10

SampleiD; C04050739-002B0UP Sample Duplicate 05/21/04 09:55

Conductivity 3510 umhosfem 1.0 03 . .10,

SamplaID: LCS2_040521A Laboratory Control Splke Q5/21/04 09:55
1460 umhosfcm 1.0 103 90 110 :

Conductivity

Quallfiers:
RL - Analyte reporting limit.

ND - Not detacted at the reporting limit.

Printed with FinePrint - nurchase af www finanrint ram



ENERGY LABORATORIES, INC. « 2393 Salk Creek Highway (82601} + RO. Box 3258 « Casper, WY 82502
Tol Free B88.235.0515 » $07.235.0515 « Fax S07.234.1639 « casper@anergyleb.oom « waw.enemgylab.com

QA/QC Summn.ry Report

Report Date: U6/18/04

Client: United Nuclear Corporation
Work Order: C04050789

Project: UNC Closeout Plan

[ Analyte Resull Units RL %REC Lowlimit High Limit ﬁPD . RPDUmt Qual
Mathod: A2540C Batch: 040521A-SLDS-TDS-W
Sample ID: LCS{_040521A Laboratery Conirol Spike 0521104 15:48
Sollds, Total Dissolved TDS @ 160 C 996 mg/L 10 98.6 Q0 110 7
Samplé 1D: MBLKY_040521A Method Blank 05/21/04 15:46
Sollds, Total Dissotved TDS @ 180C ND mg/L 10
Sample ID: C04050414-003BMS Matrlx Splhe © 06/1/04 15:48
Solids, Total Dissolved TOS @ 160 C 3280 mg/L 10 89 90 110
Sample ID: C04050814-003BMSDE  Matrix Spke Duplicate " 05121104 15:48
Solids, Tolal Dissolved TDS @ 180 C 3270 mgfL. 10 98,3 S0 110 0.5 10
Samplo ID: C04050814-004BMS  Matrix Spike - 05721704 15:49
Solids, Totai Dissolved TDS @ 160 C 3000  mgL 10 99.6 oo 110
Sample ID: C04050844-004BMSD Matrix Spike Duplicate 05121704 15:49
Solids, Tolal Bissolved TDS @ 180 C 3660 mghi. 10 98,5 90 110 .7 10
Sample I0: LCSZ_O40521A Laboratory Control Spike . 0521204 15:50
Solids, Tolal Dissalved TDS @ 180 C 1000 mgil 10 100 80 110
Mothad:  A4300-Ci B Batch: 040821A-CL-TTR-W
Sample {D: MBLK9-040521A Mathod Blank 05721104 08:20
Chionde ND mg/L 1.0
Sample [D: C04050756-0018MS Matrlx Splke . 05/21/04 09:28
Chlorlde 5700 mglL 1.0 100 a0 110
Sample ID: CO04050756-001BMSD Malrix Spike Duplicate 05721704 09:39
Chloride 5680 mgfL 1.0 99.6 14 1o 0.2 10
Sample ID: LCS15-040521A Laberatory Contro! Spike . 05721704 09:41
Chiorde 3510 mgft 1.0 89,1 a0 110
Method:  A4500.F C Balch: 040524_1_F-ISE-W
Sample ID: MBLK1_040524_1 Mathod Blank 05/24M4 09:14
Fltindde NGO mgll 0,10
Sample D: CO4050714-001IMS Matrix Spike 05/24/04 05:21
Fluoride 1.80 mg/l 0.10 80 90 10
Sample ID:‘ CO4050714-D01IMSD Matrix Spike Duplicate 05/24/04 09:24
Fluodde 180  mgl 0.10 50 50 110 ] 10

Quallfiers:

RL - Analyle reparing fimit. ND - Not delected at the reporting limit.

Printed with FinePrint - purchase at www fineprint.com



7 . ENERGY LABORATORIES, INC. » 2393 Salt Creek Highway (ez60) - BO. Box 3258 » Casper, WY 82602
Toll Free G88.235.0515 « 507.235.0615 + Fax 307.234. 1639 » casper

snergyiab.com « www.ensrgyiab.com

QA/QC Summary Report

Ciient: United Nuclear Corporation ‘Report Date: 06/18/04

Project: UNC Closeout Plan Work Order: C04050789
Analyls Result .Units RL %REC LowLlmit High Linlt RPD RPDLmil  Qual
_Method:  A4ECO-H B Analytical Run: ORION-PH_D405214,
Sample iD; (CCV)=ph7 Continuing Calibration Vedfication Standard 03/21/04 10:56
pH 5.97 B, T ao10 £9.6 80 110
Method:  AA4500-HB Batch: pHOS-21-041108
Sample 1D: C040507T5-001A{DUP)  Sample Duplicate 0512104 11:04
pH 015 au 0.010 0.5 m -
Mathod:  A4500.504 E Batch: 040601_1_SU4-TURB-W
Sample {D: MBLK-1_040601 Method Blank 08/01/04 1226
Sulfate ND mgi 1.0 ’

Sample i: C04050789-001BMS Matrix Spike 06/01/04 13:09
Sulfate 1410 mgh 30 100 g0 1o

Sample [D; C04050783-001BMSD Matrix Splke Duplicate DE/01/04 13:10
Sultate . 1400 mg/L 30 o0.1 cn 110 nr 10

Sample ID: CO4050874-005DMS Matrlx Spike C6/0104 13:25
Sulfate 110 mgt 1.5 96.8 a0 110

Sample ID: CC4050874-0050MSD  Mabrlx Spike Duplicate 06101104 13:26
Sulfate 111 mgfL 15 97.7 90 110 0.4 10
Sample$D: LCSA_040601 Laboralory Control Spike 06/01/04 13:27
Sulfata 41.7 mg/l. 1.0 104 S0 110

Maothod:  E150.2 Batch: 040521A-SLOSTSS-W
SampleID: MBLK{_040521A Mathed Blank 06121104 09:07
Solids, Tolal Suspended TSS @ 105C ND mgll 1.0

SampieiD: C04050789-002BDUP Sample Duplicate 05/2104 08:08
Sollds, Total Suspended TES @ 105C 122 mgfl. 1.0 20 25

#athed: E200.7 Analylical Run: ICP1-C_D40524A
Sample (D: CONT 12010386 Continulng Calibration Verificalion Standard 05724104 14:23
Horon 1.01 mg/l. o110 101 80.5 110.5

Iron 1.05 mg/l 0.030 105 89.5 110.5

Calclum 5§32 mgh 1.0 106 89.5 110.5

Magneslum 834 mg/lL 1.0 106 89.5 _1os

Potassium 51.5 mg/L 10 103 89.5 110.5

Sodlum 53.2 mglL 1.0 108 89.5 110.5

Quakners:

RL - Anaiyte reperting limit. NI - Not delecied at the reporting fimit,

P V. R S S R
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ENERGY LABORATORIES, INC. » 2393 Salf Creek Highway (6760 g *RO. Box 3258 + Caspar, WY 82602
e

4 Toll Free 888.235.0515 « 307.235.0515 + Fax 307.234,1639 + casper@enargylab.com « www.energylab.com
J LARCOATORIES § ‘ )
“QA/QC Summary Report
Client: United Nuclear Corporation . Report Date: 06/18/04
Project: . UNC Closeout Plan Work Order: C04050789
Analyte Rasuit I_Jnlls RL %REC Lowlimlt High l.knit- RP;D RS;bleit Qual
Mothod:  E200.8 Analytical Run: ICPMS{-C_0406178
Sample ID; CCV Conlinuing Caltration Verification Standard . 06/18/04 01.06
Barum 0.0638 mgl 0.0010 108 80 110
Lead . 0.0615 mgfl 0.0010 103 90 110
Uranlum ' 0.0815 mgfL 0.0010° 102 80 110
Vanadium 0.0619  mgl 0.0010 103 90 110
Method: E200.8 Balch: R368342
Sample ID: C04050783-001DMS Matrbx Spike 08M3/04 01:55
Barlum 0.0632 mgi. 0.0010 97.3 70 130
Lead 0.0502 mg/L. 0.00140 100 70 §30
Uranium 0.186 mg/t 0.0010 105 70 130
Vanadium : 0.0494 mgiL 0.0010 87.5 70 130
Sample |1D; C04050789-001 DMSd Matrix Spike Dupllcate . 061804 02:02
Barium 0.0632 mgt - 0.C010 97.5 70 . 130 0.1 20 .
Load . 00506 mot 0.0010 93,6 70 130 05 20
Uranium 0.180 mgll . 0.0010 622 70 130 34 20
Vanadium 0.0489 mgil. 0.0010 B86.4 70 130 1.1 20
Qualtflers:
RL ~ Analyte raporting limit, ' . ND = Not delacled gt the reporing limit.

Printed with FinePrint - purchase at www.fineprint.com



ENERGY LABORATORIES, INC. - 2393 Salt Creeh Highway (82
Toll Free 888.235.0515 + SO7.235.0515 + Fuax SO7234.1639 « casper

@Q +RO. Box 3258 « Casper, WY 82602
energylab.com « mvw.energyiab.com

- QA/QC Summary Report

Clicnt:  United Nuclear Corporation Report Date: 06718/04

Project: UNC Clossout Plan Work Order: C04050789
Analyte . Result Units RL %REC Lewlimit High Limit RPD RPOLIMI!  Quat
Mathad:  E351.2 Analytical Run: TECHNICON_O40524A

Nitrogen, Nitrate+Nitrite as N

Sample ID: CCV-16 Conlinuing Callbration Verificalion Standard 05724/04 11:85

Nitrogen, Nitrate+Nitrita as N 0930 mglL 0.10 93 90 110

Sample ID: CCV-25 Continuing Calibralion Verification Standard 0524704 12:18

Nitrogan, Nitrate+Nitrite as N 1.07 mgnt 010 107 90 110

Method: E53.2 Batoh: AZ004-08 24_%_NO3_01

.Sample ID: MBLKA Method Blank 05124/04 09:43

Nilragen, Nitrale+Nitrite as N ND  mgi 010 '

Sample iD: C04050727-001BMS Matrix Splke - , - 05/24/04 10:01

Nitrogen, Nilrate+Nitrite as N 200 mgf 0,10 100 20 110 .

Sample 1D: C04050727-0018MSD Matrix Splke Duplicate 05/24/04 10:03

Nitrogen, Nitrate+Nilrite as N 2.01 mg/l 0,10 101 g0 110 05 T 10

Sample 1D: MBLK-17 Mathod Olank * 05/24/04 11:58

Niragea, Nitrale+Nilrila as N ND mg/L 010

Sampla ID: C04050789-001CMS Matrix Spike : 05124/04 12:13
" Nitrogen, Nitrate+Nitrite as N 202 mgt 0.10 101 90 110

Sample1D: C04050789-001CMSD  Malrix Spike Duplicate 05/24/04 12:45

Nitrogen, MNilrate+Nitrlie as N 2.04 mg/L 0.10 102 [+1¢} 110 1.0 10

Sample 1D: MBLK-32 Method Blank 05/24/04 12:35

Nitrogen, Nitrale+Nitriie as N NO  mgl 0.10

Samplo1D: GO04050845.-005CMS Matrix Spike 05124104 12:53

Nitrogen, Nirate+Nitrlle as N 229 mgll ¢.10 95.5 S0 110

Sampla{D: CO4050845-005CMSD Malrix Spike Duplicate 05/24/04 12:58

Nitrogen, Nitrate+Nitrite as N 231 ragfl 0.10 96.5 . 80 110 - 0.9 10

Sampla ID: MBLK-48 Method Blank ’ 05/24i04 13:18
" Nitrogen, Nitrate+Nitrite as N NG mg/L 0.10

Bample iD; CO4050045-014CMS Ratrlz Spike G5/24/04 13:57

Nitrogen, Nitrata+Nitrite es N 145 mgt 0.15 80.8 a0 110

Sample ID: CQ4050845-014CMSD Matrlx Spike Duplicate 05/24/04 12:59 .

14.5 mg/L 0.15 80.9 850 110 0 10

Qualifiers:
RL - Analyte reparing limit.

Printad with FinePrint - niirchaca at waanar finanrint anm

WD - Not detacted at the reporting limit.



ENERGY LABORATORIES, INC, « 2393 Salt Creek Highway (82601) « O, Box 3258 « Casper, WY 82602
Toll Free 888.235.0515 » 07.235.0515 « Fax SO7.234. 1633 + casper@energylab.com « www.energyiab.com

QA/QC Summary Report

Report Date: U6/18104

Client: United Nuclear Corporation
Work Order; C04050789

ProJect: UNC Closeont Plan

Analyte Resuilt Units RL %REC LowUmit High Limit RFD RPOUmIE  Quat
Mathod:  E900.0 Balch: R35580
Sample ID; Co4050732.001A Malrix Spike ] 0524/04 09:00
Gross Alpha 543 pCiL 1.0 106 70 130
Sample ID; C04050732-001A Moatrix Spike Duplicate 0524/04 g9:00
Gross Alpha . 562  pCin, 1.0 110 70 130 3.3 30
aarﬁpls 1D: MB-RA5500 * Method Blank O5/24204 00:00
Gross Alpha ND pCuL. 1.0
Sample 10: LCS-R35580 ‘Laboralary Cantrol Spike . ‘ : 05124104 09:00
Gross Alpha . 507 - pciL 1.0 - 995 70 130
Sample ID: C04050910-001A - Sampla Duplicate 05724104 0900
Grass Alpha ND pCilL 1.0 70 -130 o 0
Sample [D: C04040049-001B Sample Duplicate ) .05;'242‘04 09:00
Graoss Alpha ND pCUL 1.0 0 30
Method:  E903.0 . Batch: RA226.0589
Sampla [D: C04050808-001AMS Matrix Spike 05725104 12:50
Radium 226 248 pClL 0.20 92.7 70 130 :

- Sample ID: C04050805-001AMSD Malrbx Splke Duplicale 05125104 12:50
Radivm 226 ' 254 pCiL 020 48 70 130 2.1 a0

, Bample D MB-RA226-0589 Method Blank 05725104 12:50
Radlum 226 ND  pCIL 0.20

i Sample ID: LCS-RA226-0589 Laboratory Conlrol Spike 05f25rb4 12:50
Radium 226 {42 pClL 0.20 8.1 70 130 '
Meathod:  E904.0 Batch: 04228.5024
Sample {D: C04050891-001A Matrix Spike 05/26/04 09:24
Radlern 228 25 pCiL 1.0 107 70 130
Sample ID: C040508591-001A Matrlx Spike Duplicate D5/26/04 09:24 .
Radlum 228 22 pcin. 1.0 96.8 70 1310 9.8 a0

Quulifiers:

RL - Analyte reporting limit, ND - Not detected at the regoding timit.

Printed with FinePrint - purchase at www.fineprint.com
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ENERGY LABORAYORIES, INC. « £353 Salt Creek Huhway (82601) « AQ. Box 3253 - taspes; WT dledly
Toll Free 8882350515 » 8072350515 « Fax S07.254,1639 + casper@eneipyiabeonm - ranv.ensisylab.com

Energy Laboratories.Inc. Quotation Date: 29-Apr-04
2363 Sak Creek Highway Submined By: Twey DeWin
G Bux 3258 Co
Casper, WY 82602
' s (A07) 235-0515 . - .

}T-i%\'-. 53375 234-1639 Quotation for Analytical Services # C1212
Campanys-  Mongomery Waten Harm QuoteID: C 1212
Conact. Jod Thampaon Venjuat: ‘Craundwater Sompling
Addrese: 1475 Pine Gruve Road TAT: 15 Warking Days

Ste 109 )

PO Aox 773018

Steambaat Springs. CO §M7? Qlilevel: ¥10
PMhunc: {0710) £79-6260 Faxs (67008795048 " Explrs: 2.Aprdis
Matriv Tast Namo - Teat Remarks # Samp Unil Price Test Total
Aqueous Akatinily - AZI20D . 1 $10.00 $10,00
Aguenus Chleride. A4500-C1D 1 $10.00 $10.00
Aquious . Condvertivity A0 E I 510,00 310041
Agueous FRioride AMSOFC o ] 510.09 S10.00
Ao Gruas plpha E900.0 H 550,00 S20.00
Aquenus Metols by ICP, Digiolved + E200.7 CaFe Mg X Ra 1 £50.01 .00
Aquenis Meate hy WIPACPMS. Toul: 20018 gg;ll'gm u;llr (anuiyzrd in £LI1. 1 SI0.60 sm.an

Hhngs,
Agucous Metals by ICP-MS, Dissalved. E200.8 B2V Unat,fb | 540,00 SLoM}
Aquéous ¥itrogon, Hitrate + Nirrle . R3332 i S15.00 SI5.00
. ealuouds pil. ALLOOAT R 1 $10.00 SO0

;:\qucuus Rudinm 226, Disolved EO)0 1 57544 $i3.00
Agqucons Radium 228 Divsolved L9040 § ST5 00 SO0
4anenue Salids, Tao) Ditsolved Arsdn g . i 510,00 sihno
Aquéous ' Salidz, Toml S\_c:pcm‘lcd Fit0.2 ! 310.00 S10.00
Ayuriug Suliate - Ad500-SCL E 1 $10.02 $10.00

To assure that the quoted analysis and pricing specifications are provided, pleasc include the Quote 1D number

relerenced above oa the Chain of Custody or sample submittal documents .

Subemyiracting of tample analyses 0 bn outside kaborslory may be requited. (L3, Locrgy Luboruloncs will culize ity brupsh JAbMaloncs OF Guallicad conprae

faboratines for thes socvice. Any such laboratorics witl be Indicared within the Tabaratory Austytical Repacr.

Drintad with EinaPrint - miirnrhaca at vnana fimAamrind amamn
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(NG LNERCY LABORATORIES, INC. <2009 Sall Crock Hihway (82601)« RO, Bax 3258 » Casper, WY 82502
y LI ISLEY G  Tol Freo 8882350515 « 072350515 » Fax G07.234.1639 + casper@energyiab.com - wiwenergylab.com
:

_];;nua:g 2004 : o o Appendic B * Grounduater Sampling SOP ¢ Page

the Project Manager and the laboratory’s project manager, will decide whether or not to analyze the
samples. :

3.4  FIELD DOCUMENTATION

Al aspects of sample collection and handling as well as visual observations will-bcducummtcd‘ in the
ficld logbooks. Field logbooks will note the following information: :

®  Site location
o Sampler name(s)
- Date and dme of sample collection
Sample identification number(s) .
Ficld water quality measurements {pH, conductivity, temperzruse)
Samplc handling (including preservation, as appropriste)
»  How rample collected {e.g. prab, compaosite, hailer)
*  Number and type of any QA/QC or split samples collected
¢ Field observations, including any unusual conditions or actvities in the area

4.0 WATER QUALITY PARAMETERS

Water quality parameters to he analyzed for the collected sample are presented in Table 4.1 below.

Suowb T MECE L L SEE pRTABLEA T L T
: o« VWATER QUALITY MONITORING PARAMETERS. - L. i)
Parameter ' Fraction " Method Detectlon UNITS
s Limit
GENERAL CHEMISTRY AND ANIONS
pH EPA 150.1 0.1 mgl
Electrical Conductivity - EPA 1201 1 umhaos/cm
Total Dissolved Solids . . EPA 160.1 ) 10 - - mah
Totsl Suspended Solids EPA 180.2 ] mg/l
Alkalinity EPA 310.1 2.0 mg/l {as
CaCoOs}
Chlorlde EPA 325.2 1.0 mgfl
Fluotide EPA 340.2 0.1 mg/l
Nitrate {NO3 4 NOZ as N} EPA 353.2 0.02 ) mgll
Sulfate N EPA 375.3 10.0 gl
CATIONS AND TRACE METALS . . .
Barium Dissolved EPA 200.7,ICP 0.003p* mg/l
Boron Dissalved - EPA 200,7, ICP +0.007 o mgll
Calcium Dissolved EPA 200.7, ICP 0.2/ mgll
fron Dissolved EPA 200.7, ICF 0.01p\ ma/i
Lead Dissolved EPA 200.7, ICP 0.04 me
Maynesium Disaolved EPA 200.,7,1CP 0.2 ¢ mgll
Potasslum Dissolved EPA 200.7, ICP 0.30 4 ma/l
Sodium Dissolved EPA 200.7, ICP 0.307 g/l
Uranium - Dissolved EPA 200.8, ICP-MS 0.0001 mafi
Vanadium Dissolved EPA 200.,7, ICP 0.005n ma/l
RADIONUCLIDES ‘
Radinm 226 Disgolved EPA 803.0 1 pCin
Radium 228 Dissolved EPA 804.0 1 pCill
Gross Alpha . Bissolved EPA 9000 .1 pCill

- e e oaw ama smw sm =

Printed with FinePrint - purchase at www.fineprint.com
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PLEASE PRINT, provide as much information as possible. Refer to corfesponding notes on reversa side.
>mpany Name: Project Name, PWS ¥, PermL 8, ElG.; -
UM UNE  Cresgor P
2port Mall Address: AW H Contact Name, Phons, Fax, E-mak: Sampler Name i other than Contach
ATTR! JE5 _THospeae’ - JED_ Thompsons
PR o, i oy (372) 2F7-Seep BANL
STEAMSIAT £ortates €O S FY JAMES, THomMPSoM I MIALLLBAL. Cord
wvolce Acdress: Involca Contect & Phona # Purchase Ordec . EL Quota #:
el . 1 Sectures
‘o fCx JOTFF .Ddf‘%‘;n_%s"
JALLVS, WM BFIPS - BETH S _ ciziz
eport Required For:  POTWMWWIPLT bW T § | ANALY 51{5 HREQUESTED Notify ELi prior to RUSH- |
.  Other o8 sample submittal for zdditional { T ae CP
) >, ‘ charges and scheduting __L" c
pacial Report Formals - ELT must be notified prior to La ?.‘a o Cooler D[s)
ampls submittal for the following: S £z mle]e Comiments: At
gLacl a2l teverv 588 % LIE|E e
. S83d Olelz Cusiddy Sea(y.N
ither, £ —é L l: % a Intact 7 ,f\.yf:N
po/EDT O Format 383 Z|5{€ Signature @“ N
& o = -
SAMPLE IDENTIFICATION  |Callacton [Colecton] < mlHE Match
{Name, Locaton, Interval, etc.} Date | Time | MATRIX ni2iz “labiD
NECH ~ (ufer 1 Fupeui e | - w K ﬂ(“ oo
sEer2 T - VENTS rrearpy L 12e | - - X E
1]
s
e |
>
2
<L
¥
O
]
! =
£ i
; Rellncurished by: . Date/Time: Shipped by: . Ryceed by y o7 ~.%  ~Date/Tima:
Custody A 18 Mayoy/id s WP Grors NN e PP T T e
Record (Refinquished by Oate/Timel Shipped by, Recdved by: Date/Time:
MUST be LABORATORY USE ONLY
Sigﬂed Sample Disposal: Retum fo cllent: Lab Disporal: _.-L Sampls Type: # of fractions
in certain clrcumstances, sanples submitled to Erergy Laboratares, Ine. may ba subcontractsd {o otherea

This sarves 23 notles of this possibllity, Al sub-contract data will ba cleary

riifled [eboratorles In order {0 eomplets e anatysis refiissted,
notated un your anzhytleal report.

Visit our wab site at www.erergylab.com for additional information, downloadable fee schedule, forms, & links,
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ENERGY LABORATORIES, INC. « 2393 Salt Creek Highway (82607) + RO. Bax 3258 + Casper, WY 82502
Toll Free &98.2._?5:051’5 . 307.;3&65?5 » Fax 307.234.1639 « vasper@enengylab.com » www.energyiah.com

Energy Laboratorles Inc. -
Sample Recaipt Checklist

Cilent Name: United Nuclsar Corporation Date and Time Racelved: 5202004 10:00:00

Work Ordar Number 04050789 % Recelved by: sp

Chockllst completed by& .",,.\n A v J';(-\._ e 5‘9»0 ) '?)‘-[ Revlewed by

Signahre Dats indtiny | Oute
’ Carrfer name: UPS . -
Shipplng contalner/cooler in good condition? . Yos B o[ Not Presert (]
Custody seals Intact on shipping container/coolar? ves b no ] Not Present [1
' Culslody seals intact on sample bottles? : ves [J no (J _:Not Present &3
Chain of custody ;:rese-nt? Yés &~ No [
Chain of custody signed when relinquished and rece'fved? Yes B Mo O
Chaln of custody agrees with samplae labels? Yes B Mo O
Samples In proper contalner/uotlla? Yes no O
Sample containers intact? ) o . Yes LYz No (]
Sufficlent semply voluime for Indicatad teat? Yoo B ne ]
. All samples recetved within holding tima? ves b No ]
ContalnerTemp Blank tamporatura In romplianca? . . Yes O NolFl 18°C
Water - VOA vials have zero headspace? . ves [ No 3 No VOA vials submitted
vos B Mo [0 Notapplicabls £

Water - pH accaplable upon recalpt?
Adjusted? Checked by

Any No and/or NA {not epplicable) response must ba detailed In the comments gection below.

Cliant conlacled:. Date conlacted: Person contacted

Contacted by: Regarding:

Commonts: .
Sollt snd preserved for lotal metals,

Correttive Actlon

Printed with FinePrint - purchase at www.fineprint.com



7 ENERGY LABORATORIES, INC, 2393 Salt Croek Highway (8260Y) « FO. Box 3258 - Casper, WY 82602
Toll Fres 858.235,0515 « SO7.2350515 + Fax J07.234,1639 + Casper@ensigyiab.com « wiw.ensrgyiab.com

—

ANALYTICAL SUMMARY REPORT

Juno 24, 2004

Max Chischilly
United Nuclear Corporation

1475 Pine Grove Road
Ste 109

PO Box 774018
Gallup, NM 87305

Workorder No.: C04050789 Quote ID: C1247 - Groundwater Sampling

Energy Laboratories Inc, received the following 2 samples from United Nuelear Corporation on 5/20/2004 for analysis.

Sample ID Client Sampte 1D Collect Dxtc Recelve Dute Matrl Teat

C04050789-001 NECR-Well | 05/17/04 9:40  05720/04 Aqueous Metals by ICP/ICPMS, Dissolved
: . Metals by ICP/ICPMS, Total

Alkalinity
QA Calculations
Chloride
Conductivity
Fluoride
Metals by ICP, Dissolved
Metals by ICP-MS, Dissolved
Nitrogen, Nitrute + Nitrite
pH
Gross Alpha
Radium 226, Dissolved
Radivum 228, Disenlvnd

B Solids, Total Dissolved
Solids, Total Suspended

Sulfate

C04050789-002 SECT27-Ventd : 05/17/04 1430 05/20/04 Aqueous Same As Above

There wers no problems with the analyses and il data for associated QC met EPA or laboratory specifications
except where noted in the Case Narrative or Repart,

Ifyou have any questions regarding these tests results, please call,

Repoart Approved By: ,

2, 4,/9..‘-47

iaer 0
AEATENE EJPLANDA
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m ENERBRY LABORATORIES, INC. » 2393 Sall Cmékﬁlyﬁlmy(&%af *AO. Box 3258 + Caspen, WY 82502
7ol Free 888.235.0515 + 307.235.0515 + Fax 807.234,1639 + casper@ensrgyiab.com « www.energylab.com

P2 ARDRATORIFS S
Date: 24-Jun-04
CLIENT: United Nuclear Corparation
Projcet: UNC Closeout Plan CASEN ARRATIVE

Sample Delivery Group: C04050789

THIS IS THE FINAL PAGE OF THE LABORATORY ANALYTICAL REPORT

COMMENTS
Additienal metals added per client's request 6/23/04.

BRANCH LABORATORY LOCATIONS

eli-b - Energy Laboratories, Inc. - Billings, MT

eli-cs - Energy Laborataries, Inc. - College Station, TX
¢li-g - Energy Labomtories, Inc. - Gillette, WY

eli-h - Energy Laboratories, Inc. - Helena, MT

cli-r- Energy Laboratories, Inc. - Rapid City, SD

ORIGINAL SAMPLE SUBMITTAL(S)
All original sample submittals have been returned with the data package, A copy of the submittal(s) has been included and”
tracked in the data package. }

SUBCONTRACTING ANALYSIS .
Subcontracting of sample analyses 1o an outside laboratory may be required. If so, ENERGY LABORATORIES will utilize

its branch laboratorics 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 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
requirements as set forth by NELAC. Some client specific reporting requirements may not require NELAC reporting
protocol. NELAC Certification Number E87641.

ELI appreciates the opportunity.to provide you with this analytical service. For additional information and services visit our
web page wwiw.energylab.com., .

The total number of pages of this report arc indicated by the page number located in the lower right comer,

Printed with FinePrint - purchase at www.fineprint.com



. ATTACHMENT 1 . ,

WESTWATER CANYON MEMBER WATER QUALITY DATA
Dale Sample ID] Location Analyte | Units T Value [Qualifier
8121976 Mill Well _{Alkalinity (CaCO3) my/L 100]
8/12/1976 Mill Well :|Arsenic mg/.. |. 0.001
8/12/1976 Mill Well :IBicarbonate mg/L 121.7
8/12/1976 Mill Well  |Cadmium mg/L 0.01
8/12/1976 _Mill Well  ICalcium " mg/L 5.5
8/12/1976 * Mill Well  [Chloride mg/L 17
8/12/1976 - Mill Well -{Magnesium ma/L 0.8
8121976 - Mill Well [Manganese : mg/L 0.08
B/12/1976 Mill Well  INitrate + Nitrate as N mg/L. 5.3
8/12/1976 Mill Well  |pH ‘ s, 7.98|"
8/12/1976 Mill Well _ [Potassium mg/L 6.6
8/12/1976 ;. Milt Well .|Sslenium mg/L 0.01
8/12/1976 - Mill Well  [Sodium mg/L 60
8/12/19786 Mill Well  |Suliate ‘ma/l 32
8/12/1976 - Millwell |TDS mg/l 335
2/13/1979| TS-24A | ' Minewater |Aluminum “mgfl 0.2)
213/1879 | TS-24A Minewater ]Arsenic -mg/ 0.01|
2131979 | TS-24A | Minewater |Barium mg/l 0.1}<
2/13/1979 1 TS-24A | Minewater |Boron .ma/| 0.2
2M13/1979 | TS-24A | ' Minewaler |Cadmium ‘mg/| 0.001]<
2/13/1979| TS-24A |: Minewater |Chloride ‘mgll 5.8
2/131978¢ TS-24A Minewater IChromium mg/l 0.001|<
2/13/1978 | TS-24A | Minewaler |Cobalt mg/| 0.01)<
2M13/1979 | TS-24A | Minewater |Copper - mgl 0.001
2/1311979 | TS-24A | Minewater |[Cyanide “mg/l 0.1i<
2/13/1879| TS-24A |: Minewater |Fluoride “mgit 0.5
2/13/19791 TS-24A Minswater |lron -mgfl 0.05
2/13/1979 | TS-24A | Minewater |Lead _ mg/l 0.001 |«
2M13/19791 TS-24A | Minewaler Manganese mg/ 0.006
2/13/189791 TS-24A | Minewater Mercury -mg/l 0.0004)<
2/13/1879| TS-P4A | Minewater Molybdenum mg/l 0.003
2/13/1979 | TS-24A | Minewater |Nickal mg/i (.01l
21319791 T5-24A | Minewater Nitrogen, Nitrate {as N) “mgfi 0.7
2/13/1979 | "TS-24A | Minewater |pH, 1ab SuU B4
2/13/1979 | TS-24A Minewater [Phenols “mg/l 0.003
2/13/1979 ] TS-24A | Minewaler |Radium-228 pCi/l 76.7{1 2.8
2/13/1979 | "TS-24A Minewater [Radium-228 - pCil EIEA
2/13/1879 | TS-R4A Minewater |Selenium mg/l 0.04
2/13M1979 | TS-24A Minewater |Silica mg/l 0.01)<
2/13/1979 | TS-24A [ Minewater |Sullate mg/] 77
2/13/1979 | TS-24A Minewater |TDS - mg/) 552/ -
2M13/1979 | TS-P4A Minewater |[Uranlum mg/l 1.25
2/13/1978 | TS5-24A Minewater |[Zing mg/! 0.02
2/14/1979 | TS-28A Minewater {Aluminum mg/l 0.3
2/14/1979] TS-28A Minewater jArsenic mg/l 0.01]=<
2/14/1979| TS-2BA Minswater |Barium mgA 01|«
2/14/19791 TS-28A Minewater - jBoron mg/l 0.2
2/14/1979 [ TS-28A Minewater [Cadmium mg/l 0.001i<
2/14/1979 1 TS-28A Minswater |Chloride mgfl 6.1
2/14/1978| TS-28A Minewater {Chromium mg/l 0.001 ]«
2/14/1979 [ TS-28A Minewater [Cobalt ~ mg/ 0.01)<
2/14/1979 | TS-28A Minewaler |Copper mo/ 0.002
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA

Date Simple 10} Location Analyte . Units . | Value |Quaiifier

2/14/1979 | T5-28A Minewater [Cyanide mg/l 0.1«

2114/1979 | TS-28A Minewater |Fluoride mgh 0.5

2/14/1978 { - TS-28A Minewater [lron ; mg/t 0.01

2/14/1979 1 TS-2BA Minewater |Lead i mgf! 0.001}<

214/1979 1 TS-28A | Minewater [Manganese : mgl | _0.002

2/14/1878 ]  TS-2BA Minewater {Mercury ! mafn 0.0004|<

214119791 TS-28A Minewater _|Molybdenum mg/ | _0.001

2H4/1979 TS-28A Minewater |Nickel - mg/ 0.01

2/14/1979 | TS-28A Minewater |Nitrogen, Nitrate (as N) mg/l i.2

2/14/1979 | TS-28A Minewatér [pH, lab SuU 8.4

2/14/4979 | TS-28A |. Minewater jPhenols mafl 0.003

2/1411979 1 TS-2BA | Minewater [Radium-226 pCi 103)% 3

2/14/19791 TS-2BA |, Minewater |Radium-228 pCifl fjE2

2/14/1979 | TS8-28A |, Minewater }Selenium mg/l. 0.04

2/14/11979 | TS-28A |, Minewater [Silver mg/ 0.01}<

2/14/1978 | TS-28A | Minewaler |[Sulfate mg/l 79

2/14M1979 | TS-28A Minewater {TDS mg/l 421

2/14/1979 | TS-28A Minewater {Uranium mg/l 0.725

2/14/1979 ] TS-28A Minewater jZinc mgfl 0.01

2/16/1979 | TS-33A Minewater |Aluminum mg/l 1.2

2/16/1979 | - TS-33A Minewater jArsenic mg/l 0.011<

21161979 | TS-33A Mingwater |Barium mgA 0.3

2/16M1979 | TS-33A Minewater |Boron : mgl 0.2 !

2/16/1979 | TS-33A Minewater |Gadmium i mg/t 0.001]< i

2/16/M1979 | TS-33A Minewater |Ghloride i mg/| 7.7 :

2161979 | TS-33A Minewater {Chromium ' mgf 0.002

2116/M1979 | TS-33A Minewater [Cobalt mg/l 0.01i< :

2/16/1879 | TS5-33A Minewater |Copper mg/l 0.004 :

2/16/1979 | TS-33A Minewaler [Gyanide mg/l 0.1< i

2/116/1979 | TS-33A Minewater {Fluoride mg/l 0.48 :

2/16/1979 | TS-33A Minewater jlron mgh 4.9 \
. 2/16/1879§ TS&-33A Minewater |Lead mg/l 0.001])< f

2161979 | TS-33A Minewater |Manganese mg/l 0.011] . :

2/16/1979 | TS-33A Minewaler [Mercury my/l 0.0004] <

2/16/1978 1 TS-33A Minewater [Molybdenum mg/l 0.003 I

2/16/1979 | TS:33A Minewater Nickel mg/ 0.01}< :

2/116/1979 | TS-33A Minewater [Nitrogen, Nitrate {as N) mg/l 0.7

2/16/11979| TS-33A Minewater ipH, lab suU 7.98 i

2/16/1979 | TS-33A Minewater |Phenols mg/l 0.004 ;

2/16/1979 | TS-33A Minewater |Radium-226 pCHl 0.65£0.4 !

2/16/1978 ) TS-33A | Minewater |Radium-228 pCiA 5[t2 1

2/16/1978{ TS-33A | Minewater |[Selenium mg/l 0.04 i

2/16M1979 | TS-33A Minewater |Silver mg/l 0.01]< '

2/16/1979 | TS-33A Mingwater {Sultate mg/l 81

2M16/1979 | TS-33A Minewater |TDS mg/ 415

2/16/1979 | TS-33A | Minewater jUranium mg/l 2.07

2/16/1979 | TS-33A Minewater jZinc mgh 0.011<

2/17/1979 | TS-38A Minewater 1Aluminum mg/l 0.3

2/17/1979 TS-38A Minewater |Arsenic mgh 0.01]<

2171979 TS-38A Minewater Barium mgf 0.7

2/17/1979 ] TS-38A Minewater |Boron mg/ 0.2

2/17/1878 | TS-38A Minewater |{Cadmium mylt 0.001|<
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ATTACHMENT 1

WESTWATER 'CANYON:MEN_'IBER WATER QUALITY DATA

Date Sample ID| Location ‘Analyle Unils Value |Qualitier
21771979 | 1S-38A | Mnowater [Chiorde “mgil 6.2
2171979 TS-38A Minewater |Chromium - - mg 0.001}<
2/17/1979 | _TS-38A" | Minewaler [Coball moA ‘0.01]<
2N7/19791' TS-38A | Minewaler Copper - mg/l " 0.001[<
2/17/1975| 7TS-38A Minewaler |Cyanide © mgfl N R 1
2/17/1979 | T§-38A Minewaler |Fluoride - - mg/ 0.48
217/1979|__TS-38A | Minewater {iron ' mgfl 2.5
2/17/1979| TS-38A | Minewater |Lead ma/l . 0.0011<
2117118791 TS-38A | Minewater |Manganesa - mg/l |- 0.003
217/1879 1 TS-38A | ‘Minewaler Mercury * . mg/l 0.0004i<
211711979 | TS5-38A | Minewater Molybdenum mal © 0.002]:
217/1979 | TS-38A | Minewater |Nickel . -~ magfl 0.01]<
2/17/1879 | T8-38A | Minewater Nitrogen, Nitrate {as N) mgf 0.5
2171979 ) TS-38A | Minewater |pH. lab - SU 8.2
2/17/1979 | 7TS8-38A | :Minewater |Phengls .- : mg/ 0.005):
2/17/1979 | _TS-38A | :Minewater |Radium-026 . pCii 49.3[+ 2.1
2/1711979 ) TS-38A | ‘Minewater |Radium-928: nCi/l e
2/17/1979 | TS-38A | iMinewater |Selentum mg/l 0.03
2/17/1979 [ TS-38A | Minewaler |Silver mg/l 0.011<
2/17/1979 1 TS-38A | :Minewaler |Sulfale mgfl 76
2/17/1879| T85-38A Minewater |TDS .mg/l 483
2/17/1979 | _TS-38A | Minewaler |Uranium mg/l 2.1
2/17/1979 | TS-3BA |.iMinewalter (Zinc ! mg/l 0.01j<
2/21/1979; T8-43A | iMinewater |Aluminum mgf 0.3
22171979 | TS-43A | ‘Minewaler |Arsenic mgh 001«
2/21/19791 "TS-43A | iMinewater |Barium mg/ 0.4
2/21/1979 | TS-43A [, Minewater |Boron -mg/} 0.3
2211979 | T8-43A | Minewater |Cadmium mpi 0.001|<
2/21/1979 ] TS-43A | |Minewater |Chlonide mg/l = 7
2/21/1979 | __TS-43A |~ iMinewater |Chromlum ma/l 0.001]|<
2/211978 | TS-43A | iMinewater |Cobalt mg/l 0.01|<
2/211979 | TS-43A |. ‘Minewaler Copper ! my/ 0.003
2/21/1979 | TS-43A |, Minewater Cyanlde mg/t 0.1j<
22171979 | TS-43A | iMinewater |Fluoride _mgh 0.48
2/211979 | TS5-43A | -Minewater |iron : mg/l 0.07
2/21/1979 | TS-43A | iMinewater |Lead mygit 0.001}<
2/21/1979 | TS-43A | :Minewater Manganese mg/l 0.0%
2/211979 | TS-43A | Minewater Mercury mg/l 0.0004l<
2/2111979 | _ TS-43A [ Minewaler Molybdenum mp/ 0.002
2/21/1979 | TS-43A | ‘Minewater |Nickel mgi 0.01}<
2/21/1979 | TS-43A | iMinewater Nitrogen, Nitrate {as N) mg/ 0.4
2721719791  TS-43A |- iMinewater pH, iab ' mg/l 8.19
2/21/1979 ] T8-43A |.iMinewater |Phenols - mgfl 0.003
2/21/1979 ] TS-43A | :Minewater Radium-226 pCil 82|£1.7
2/21/1973 | _TS-43A | Minewaler |Radium-228- pCl} 1j<
22111879 |  TS-43A | 'Minewater Selenium mg/ 0.03
2/21/1979 | TS-43A_ | ‘Minewater |Silver _mg/l 0.01]<
2/21/1979 | TS-43A |. Minewater |[Sultate . mel 73
/2111979 |  TS-43A | Minewater |TDS mgil 386
2/21/1978 | TS-43A | :Minewaler |Uranium mgf 0.96
2/2111979| TS-43A | ‘Minewater |Zinc _mgfl 0.01]<
22711979 | T8-47A | ‘Minewater |Aluminum mg/l 0.3
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ATTACHMENT 1

. WESTWATER CANYON MEMBER WATER QUALITY DATA
Date Sample ID} Location | Analyle Units Value [Qualitler
22719791 TE-47A Minewater {Arsenlc . mg/: 0.01]<
2/27/1979 |. TS5-47A Minewater |Barium -mgfl. 01]. - .
2/27M1979 |° TS-47A | -Minewater |[Boron mg/ - 0.3
2/27TH979 |° TS47A | Minewater |Cadmium mg/l 0.001|<
2/27/1979 |. TS-47A Minawater |Chloride mg/ 7
2/27/1979 | TS-47A Minewater |Chromium mg/ 0.0011<
2/27/1979 | TS-47A Minewaler JCobalt mgh. 0.01)<
2/27/1979 | T8-47A Minewater |Copper mgh 0.001 <
2/27/1979 | -TS-47A Minewaler |Cyanide mgfl’ 0.2
2/27/1979 1 T8-47A '| Minewater |Flucride mg/l 0.48
2271979 || TS-47A Minswater ]lron mg/ 0.61
2/27/1979 1! - TS-47A Minewater jLead mgll 0.0011<
2/27/1979 |© TS-47A Minewater 1Manganesse mgh 0,02
2/27/1979 | TS-47A Minewaler |Mercury mg/l 0.0004
2/27/1878 | TS-47A Minewater |Molybdenum mgA 0.001i<
2/27/1979 |. TS-47A Minewater [Nickel mg/ 0.01]< -
2/27/1979 | TS-47A |. Minewater [Nltrogen, Nitrate {as N) mgh 0.5
2/27M879 | TS-47A Minewater {pH, lab mg/ 742
212711879 | TS5-47A Minewater |Phenols mgh 0.002
2/2711979 | TS-47A Minewaler |Radium-226 pCi 155]£ 3
212711979 | TS-47A Minewater |Radium-228 - pCifl 1<
2/27118978 | TS-47A Minewaler |Selenium -mg/ 0.04
212711979 | TS-47A Minewater {Silver mgh 0.01]<
202711878 | TS-47A Minewaler |Suifate mg/ 70
22711979 | TS-47A Minewater |TDS mg/ 383
2/27/1979 1 TS-47A Minewater |Uranium mg/l 3.71
2/27/1879 | TS-4TA Minewater |Zing mg/] 0.01]<
314/1978 | TS-b2A Minewater |Aluminum mg/l 0.3
3/14/1978 | TS-52A Minewater |Arsenic mgh 0,011«
3/14/1979 | TS-52A Minewater |Barium mg/ 0.2
3/14/1879 | TS-52A Minewater |Boron mgh 0.3
31471879 | T&-52A Minewater |Cadmium mg/l 0.001]<
3/14/1979 | T8-52A Minewater |Chioride mg/l 8.5
3/14/1979 | TS&-52A Minewater {Chromium mgA 0.041
3/14/1979( TS-52A Minewater [Cobalt mg/ 0.01}<
3/14/1979 1 TS-52A Minewater [Copper mg/l 0.016
3/14/1979 | TS-52A Minewater [Cyanide mg/l 0.1
3/14/1978 | TS-52A Minewater [Fluoride mo/l 0.52
3114/19789 | T8-52A Minewater |lron mg/l 0.62
3/14/1978 | TS-52A Minewater |Lead mgA 0.001}<
3/14/1979| TS-52A Minewaler |Manganese mg/ 0.081
3M14/1879 1 TS-52A Minewater {Mercury _mgf 0.0004|<
3141879 | TS-52A Minewater {Molybdenum mg/l 0.003
3141979 | TS-52A Minewaler jNickel . mg/l 0.01l<
3/14/1979 | TS-B2A Minewater [Nitrogen, Nitrate (as N mgft 0.5
3/14/1978 1 TS-52A Minewater [pH, lab mg/l 7.2
3/14/1979 | TS-52A Minewater {Phenois mgfl 0.006
3/14/1978 ] TS-52A Minewater |Radium-226 pCHi 671+ 2.7
3/14/1879 1 TS-52A Minewaler |Radium-228 pCifl 1]l<
3/14/1978 | TS-52A Minewater |Selenium mg/ 0.03
3/14/1979 | TS-52A Minewater [Silver mg/l 0.01}<
3/14/1979 | TS-52A Minewater {Sulfate mg/l - 70
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. ATTACHMENT 1 ‘
WESTWATER CANYON MEMBER WATER QUALITY DATA
Date | Sampie ID] “Location - . ‘Analyte @ Unlts Value |Qualifler
371411978 | _1S5-62A | Minewater DG 5 mg/| 386
3/14/1979| TS-52A |- Minewater |Uranium mg/i 1,57
3/14/1979 |- - TS-52A Minewater |Zinc ‘mg/l 0.02
3/27/1979 (.1 7S-56A |. Minewater |Aluminum ‘mg/l " 0.1<
3/27/1979 | - T8-56A ‘Minewater [Arsenic mg/l 0.01}j<
3/27/11979 | 1 TS-56A |. Minewater |Barium 1 ‘mgl 0.2 =
3/271979 [..TS-56A Minewater |Boron 4 mgfl .02
3/2711979 | 1 TS-56A | .-Minewaler |Cadmium mg/l - 0.001|<
3/27/1979 | :TS-56A |. Minewater |Chioride J  mg! -7
3/27/11979 | ' TS-56A |- -Minewater |Chromium 1 mgl/l 0.002
- ||3/27/1979 | :TS-56A |: Minewater |Coball 1 mgl 0.01|< .
3/27/1979 | [TS-66A [. Minewater |Copper 1 mgdl 0.001] .
3/27/1979 | 'TS-56A |. :Minewater |Cyanide mg/l 0.1)<
3/27/1979 | | TS-56A Minewater [Fluoride 1 mg/l 0.48-
3/27/1979 | 'TS-56A |. Minewater liron i mgh 0.02
/2711979 | 'TS-56A |, Minewater {Lead mg/l G.001|<
/2711979 | . TS-56A Minewaler |Manganese mg/| 0.002
3/27/1979 | | TS-56A |- Minewater Mercury mg/l 0.0004|<
3/27/1979 | iTS-56A |- Minewater |Molybdenum mg/i 0.001
3/27/1979 | . TS:56A |, Minewater |[Nickel mg/l 0.01j<
3271979 | - TS-56A Minewater |[Nitrogen, Nitrate {as N} - mg/i 0.5
3/27/1879 | i TS:66A _|: .Minewater {pH, lab mg/l 8
3/27/1979 | 1 TS:H6A . Minewater |Phenols mg/l 0.001|<
3/27/1979 | ' TS-56A | :Minewater |Radium-228 pCiA 89.8i+ 2.3
3/2711979 | iTS-56A | Minewater |Radium-228 pCiA 211
3/27/1979 | 1 T8:56A |i Minewater |Selenium mg/! 0.03
3/27/1979 | -TS56A |. Minewater |Slver mg/| 0.01}<
3/27/1979 | ' TS-56A . :Minewater |Sulfate mg/l 76
3/27/1979 | ' TS-56A | Minewaler |TDS mg/| 404
3/27M1979 | . TS-56A | ‘Minewater |Uranium mgll 1.53
3/27/1979 | : TS-56A |. Minewater |Zinc mg/| 0.01]< .
41141979 | :-TS-63  |: ‘Minewater |Aluminum mg/l i0.21<
4/11/19791 - 'TS-63 |. Minewater |Arsenic mg/l 0.01|<
411719791 --T5-63  |: Minewaler |Barium mg/l 0.2
4/11/19791 .. T5-63 |! Minewaler |Boron mygfi ‘0=
41171979 ) ' TS-63 | Minewater |Cadmium mg/l 0.01]<
4/1111978| - 78-63 :Minewater [Chloride mag/l 5].
4111979 | -TS-63 |, Minewaler |Crromium mg/l 0.02]<
4/11/1978] -TS-63  |: ‘Minewaler |Cobalt myg/! 0.03|<
4/11/1979 | 'TS-63 | Minewaler Copper mg/l 0.01]<
4/11/1979] T8-863 Minewater |Cyanide mg/l 01
4/11/19781 -15-63 Minewater JFluoride mg/t 0.51
' 47111978 . T5-63 Minewater [Iron mg/| 0.05{«
411119791 TS-63 Minewater {Lead myg/| 0.05]<
4/11/1979| :TS5-63 Minewaler [Manganese mg/l 0.01}«
4/11/1979] - 7S-63 Minewaler |Mercury mg/l 0.0004|<
4/11/1979 | .TS5-63 Minewater |Moiybdenum “mg/| 0.04<
4/11/1979| :TS-83 Minewater [Nickel mg/l 0.02
4/11/1979] -T5-83 Minewaler. |Nitrogen, Nitrate (as N) mg/| 13
4/11/1978]  T5-63 Minewater |pH, lab mg/l 7.59
4/11/1979( :TS-63 Minewater |Phanols mg/l 0001}«
4/11/1979]1 TS-63 Minewaler |Radium-226 pCii 22
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA

Date SampleiD} Locallon Analyte . Unlts Value [Qualitier
4111979 | 15-63 | Minewater |Radium-228 L | pGli 5 -
4111979 T8-63 Minewater {Sc ;1 | umhosfcm 600
4111979 T8-63 Minewater [Selenium L g/l 0.02
4/11/11979 TS8-63 Minewater [Sliver L mofl 0.01i<
4/11/1979 |' TS-63 Minewater [Sodium mg/l B5.3
4111579 | TS-63 Minewater |Sulfate mg/l 75.8
4/11/1979 TS-63 Minewater |TDS ! mg/l 380.5
4111979 |,  TS-63 Minewater |Thorium-230 ! pCifl 0.6l<
4/11/1979 T8-63 Minewater [Uranium ! mgh 2.28
4/11/1879 | TS-63 Minewater {Vanadium mgh 0.1}«
4/11/1979 TS-63 Minewater |Zinc mg/l 0.011«
5/2/1979 TS-69 Minewater [Aluminum mg/ 0.2|<
5/2/1978 - TS-69 Minewater |Barium mgf 0.1}<
5/2/1979 T5-69 Minewater |Cadmium mg/l 0.01i<
5/2/1979 TS-69 Minewater _|Chloride mg/l 5
5/211879 T5-69 Minewater jChromium mg/ 0.02|<
5/2/1979 TS-69 Minewatar |Cobalt mg/l 0.05¢<
5/2/1979 TS-68 Minewater {Copper mgh 0.01]<
5/2/1979 T8-69 Minewater |[Fluoride mg/l 0.42
|5/241873 TS-69 Minewater |iron mgh . 0.04]<
5/2/1878 T5-69 Minewater [lLead mg/l 0.05|<
5/2/1979 TS-69 Minewater |Manganese mg/l 0.01)< -
5/21978 .| __TS-69 Minewater |Mercury mg/l 0.00041<
5/2/1979 TS-69 Minewater |Molybdenum mg/! 0.04}<
5/2/1979 T5-69 Minewatar |Nickel mg/l 0.04|<
5/2/1979 TS-69 Minewater |[Nitrogen, Nitrate (as N} mg/l 1
5/2M 979 T8-69 Minewater |pH, lab mgfl 8.45
5/2/1879 TS-69 Minewater |Phenols mg/l 0.001}<
5/2/1879 TS5-63 Minewater |Radium-226 pCill 11.2
5/2/1979 TS-69 Minewater [Sc umhos/cm 485
5/2/1979 TS-69 Minewater [Silver mgfl 0,01|<
5/2/1979 T5-69 Minewater |Sodium - mg/l 1009.1
5/211973 TS-69 Minewater [Sulfate mg/ 73.3
5/211979 TS-69 Minewater |TDS mg! 370.5
5/2/1979 T8-69 Minewater |Thorium-230 pCif 5.8
5/2/1979 TS-69 Minewater |Uranium mg/l 1.7
5/2M979 TS-69 Minewater (Vanadium mg/l 0.4«
5/2/1979 TS-69 Minewaler {Zinc mg/l 0.01l<
6/11/1979 . Minewater jAluminum my/l 0.339
6/11/1979 “Minswater |Arsenic mag/ 0.0118
6/11/1979 Minewater |Barium mg/l 0.043
6/11/1979 Minewater {Boron mg/l 0.01
6/11/1979 Minewater [Cadmium mg/l 0.0038
6/11/1979 Minewater |[Chloride mg/l 13.4
6/11/1979 Minewater |Ghromium mg/i 0.0356
6/11/1979 Minewaler |Cobalt mg/l 0.0001|<
8/11/1979 Minewater {Coppet mgA 0.0235
6/11/1978 Minewater |Fluoride mgA 0.55
6/11/1979 Minewater |lron mg/l 0.059
6111979 Minewater (lLead mg/l 0.0138
6/11/1979 Minewater iManganese mgh 0.0026
6/11/1979 Minewater [Msrcury magAh 0.01
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ATTACHMENT .1

- WESTWATER CANYON MEMBER WATER QUALITY DATA

Printad with EinaDeint

LT P

Datle Sample 1D | Locallon Analyte Units Va[u_e Qualifler
6/11/1979 | Minewater [Molybdenum - - ~mgll 0.0373
6/11/1979 Minewater .INickel mg/l 0.1349| -
6/11/1979 Minewater [Nitrogen, Nilrale {as N} mg/l 0.1)<
6/11/1979 Minewater |pH, lab ' su 7.94
6/11/1979 Minewater jRadium-226 pCifl 36.1
8/11/1979 Minewater |[Radium-228 pCit 5.2
6/11/1979 Minewatar 1S¢ Jumhos/fem 630
6/11/1979 Minewater [Selenium mght 0.0149
6/11/1979 Minewater {Silver mg/l 0.0054
§/11/1979 Minewater |Sodium mg/l 10
6/11/1979 Minewater |Sulfate mgi 111.5
6/11/1979 Minewater ITDS . magi 449.6
6/11/1979 Minewater {Thorium-230 pGil| 120.5
6/11/1979 Minewater [Uranium . mg/l 3.62
6/11/1979 Minewater |Vanadium -mg/l 0.1
6/11/1979 Minewater [Zinc _ -mg/l 0.0022
4/30/1980 Minewater Alkalinity (CaCO3) _mgh 232
4/30/1880 Minewater |Aluminum _mg/l 2.8
4/30/1980 Minewater {Barium mg/l 0.1
4/30/1980 Minewater |Calcium mag/l 10.1
4/30/1980 Minewater {Chiaride mg/l 6.5
4/30/1980 Minewater |[lron mg/i 1.99
4/30/1980 Minewater |Lead-210 pCift 240|£7.0
4/30/1980 Minewater Magnesium -mg/l il
4/30/1880 Minswater jManganese mg/l 0.003
4/30/1980 Minewater |pH, lab suU 8
4/30/1980 Minewater {Polassium mg/ 2.2
4/30/1980 Minewater {Radium-226 pCifi 490jx 12
4/30/1880 Minewater |Radium-228 pCi/l 1l

- 14/30/1980 Minewater |Sc umhos/cm 691
4/30/1980 Minewater [Selanium ‘mg/l 0.004
4/30/1980 Minewater |Silica mg/l 21
4/30/1980 Minewater [Sodium ‘mgh 170
4/30/1980 Minewater [Sulfate mgfl 71
4/30/1980 Minewater |TDS mg/l - 381
4/301880 Minewater [Thorium-230 [o]&1]] -0.6|<
4/30/1980 Minewater Uranium mgh 2.84}.
4/30/1980 Minewater [Zinc mgA 0.02
7/16/1980 Minewater _|Alkalinity (CaC0O3) mg/l 127
7/16/1980 Minewater |Aluminum mg/l 0.1{<
7/16/1980 Minewater [Barium ‘mag/l 0.01]«
7/16/1880 Minewater {Bicarbonate mg/l 155
7/16/1980 Minewater [Calcium mg/l 31
7/16/1980 Minewaler |Carbonate mgA 0.1[<
7/16/1980 Minewaler [Chloride - mgf 14.9
7/16/1980 Minewater |lron _mgA 0.1l<
7/16/1980 Minewater |Lead-210 pCifl 0|t 3.42
7/16/1980 Minewater jMagnesium mgh_ 4.2
7/16/15980 Minewater [Manganese mg/l 1.3
7/16/1880 Minewater |pH, lab SU 6.7
7/16/1980 Minewaler |{Potassium mo/l 1.9
7/16/1980 Minewater [Radium-226 pCi/l 86.1|£ 1.7
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ATTACHMENT 1
WESTWATER CANYON MEMBER WATER QUALITY DATA

[Date

Sample D] focation Anaiyte Units Value [Qualifler
7/16/1980 . Minewater |Radium-228 pCii 1.3[£5.0
7/16/1980 Minewater |Sc umhos/cm 950
7/16/1980 Minewaler |Selsnium . mg/i 0.05
7/16/1580 Minewatar [Sllicon mg/l 6.9
7/16/1980 Minewater |Sodium mg/ 140
7/16/1980 Minewater |Sulfale mg/| 272
7/16/1880 Minewater |TDS mgy/| 538
7/16/1980 Minewater |Thorium-230 pCin 5.3i{x 26
7/16/1980 Minewater [Uranium mg/l 2.7
7/16/1980 Minewater {Zinc mg/l 0.01,
10/9/1984 Mill Well _jAlkalinity (CaCO3) mg/L 197
10/9/1984 Mill Well  JAluminum _mg/L 0.05
10/9/1984 - Ml Well  JAmmonium as N mg/l. - 0.05
10/9/1984 MittWell  JArsenic mg/L 0.001
10/9/1984 Mill Well  |Blcarbonate mg/l 239.7
10/9/1984 Mill Well  |Cadmium mg/l. 0.01
10/9/1984 Mill Well jCalcium mg/L 4.7
10/9/1984 ‘Mill Well  |Chioride mg/l. 4.1
10/9/1984 Mill Welt  |Cobalt mg/l. 0.05
_|110/9/1984 Mill Well  |Gross Alpha pCifL. 43
10/9/1984 Mill Well  |Lead mg/L 0.05
10/9/1984 Mill Well  |Lead 210 pCIL . 9.8
10/9/1984 Mill Well _[Magnesium mg/L 3.24
10/9/1984 Mill Well  |Manganese mg/L 0.01
10/9/1984 MillWell  jMolybdanum mg/L 0.01
10/9/1984 Mill Well  INickel mg/l. 0.05
10/9/1984 Mil Well  |pH S.4. 8.49
10/9/1984 Mill Wall _ {Potassium mg/L 1.6
10/9/1984 Mill Well  |Radium 225 pCl/L 1.8
10/9/1984 Mill Well  |Selenium mg/L 0.001
10/9/1984 Mill Well  1Sodium myg/L 103.2{
10/9/1984 Mill Well  {Sulfate ma/L. 17.7
10/8/1984 Mil Well  |TDS mg/L. 228
10/8/1984 Mill Well  |Thorium 230 pCl/L. 61.3
10/9/1984 Mill Well  Urantum mg/L 0.065
10/9/1984 Mill Well  [Vanadium ma/l 0.01
4/23/1992 Mill Well  [Alkalinity (CaCO3) mg/l. - 201
4/23/1992 Mill Well  {Aluminum mg/L 0.1
4/23/1892 - Ml Weli  {Ammonium as N ma/l 0.1
4/23M1992 Milt Weli__{Arsenlc mg/L 0.004
4/23/1992 Milt Well  {Beryllium mg/L 0.1
4/23/1992 Ml Well  iBlcarbonate mg/L 245
4/23/1992 Mill Well _ |Cadmium mg/L 0.01
4/23/1892 Mill Well  |Calcium mg/L 3.2
4/23/1982 Mill Well  {Chloride mg/L 6.3
4/23/1992 Mill Well  |Cobalt mg/L 0.01
4/23/1992 Mill Well  [Gross Alpha pCI/L 2.3
4/23/1992 Ml Well  [Lead mg/l. 0.05
4/23/1992 Mill Well  |Lead 210 pCi/L. 1
4/23/1992 Mill Well  |Magnesium mg/L 0.4
4/23/1992 Mill Well  |Manganese mg/t. 0.01
4/23/1992 Mill Welt  |Molybdenum mg/t 0.1
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| - ATTACHMENT 1 |
WESTWATER CANYON MEMBER WATER QUALITY DATA

Date . | Sample D | Locatlon . . Analyte “ii Unilts .} Value [Guallfier
C|14/231992¢1 . 0 - Mill Well ickel : Sl mgil 0.05
4/23/1992 ‘Mill Well  [Nitrate + NitrateasN |- mg/l 0.1
4/23/1992 oMill Well jpH s, . 8.83
4/23/1992 , Ml Well  |Potassium " mgll 1
4/23/1992 iMill Well  [Radium 226 © pCiflk. 0.4
4/23/1982 ~Mill Weil  |Radium 228 pCill 2.1
4/23/1992 iMill Well  {Selenium my/L 0.218
4/23/1932 ) Mill Well  [Sodium mo/L 123
4/23/1992 iMill Well  [Sulfate mg/L. 33.3
4/23/1992 (Mill Well  |TDS mo/L 292
4/23/1982 iMill Well  1Thorium 230 pCiL 0.2|
4/23/1892 [Mill Weil _ [Uranium mglL 0.576]
4/231992¢1 IMill Well | [Vanadium mag/L 0.11. -
7/281983 | Mill Well | Alkalinity {CaCO3) mgil 188
7/28/1993 IMill Welt |Aluminum mgiL 0,18
7/28/11993 | IMill Well  {Ammonium as N mgrt. 0.05
7/2811993 | - iMill Well  JArsenic ma/l. 0.001}:
7/28/1993 Mill Well  |Beryllium mg/l. .0.005}:
7/28/1993 Mill Well  [Bicarbonate mg/l 229
7/28/1993 ‘Mill Welt - |Cadmium - mgit 0.01
7/26/1993 . iMill Welt  |Calclum mg/L 15
7/28/1893 ‘Mill Well  [Chloride mg/L 182
7/28/1993 ' ‘Milt Well  tCobalt mg/L 0.01
7/28/1983 Mili Well  [Gross Alpha pCI/L 1.8
7/28/1993 . Mill Well  |Lead mg/L - 0.05
7/28/1993 ‘Mill Well  |Magnesium mgfL 4.9
7/28/1993 . Mill Well _{Manganese mg/l. 0.24
7/28/1893 Mill Well  {Molybdenum mg/L 0.1
7/28/1993 Mt Welt | Nickel mgfl 0.05
7/28/1993 ‘Mill Well  |Nitrata + Nitrate as N mg/L 0.1
7/28/1993 ‘Mill Well  |pH . sa, 8.49
7/28/1993 Mill Well  {Potassium mg/l 3
7/28/1983 Mill Well  |Radium 226 pCi/L. 1.8
7/28/1893 Mill Well  |Radium 228 pCi/L. 14
7/28/1893 Mill Well  {Selenlum _ mg/L 0.003
7/28/1993 Mill Well |Sodium mg/l 708
7/28/19383 Mill Well  [Sulfate mg/l. 1260
7/28/1993 Mill Well  [TDS mg/L 2258
7/28/1993 Mil! Well [ Thorium 230 pCL 0.2
7/28/1993 Mill Well  Uranlum mg/L 0.002
7/28/1993 Mill Well __{Vanadium mg/L. 0.1
6/18/2002 Mill Well  JAlkalinity (CaCQO3) mg/L 185
6/18/2002 Mill Well  tAluminum mg/L 0.1
6/18/2002 - Milt Well  |Ammonlum as N mg/L 0.5
6/18/2002 Mill Well  1Arsenle mg/t 0.001
5/18/2002 Mill Well  [Bernyllium mg/l 0.01
6/18/2002 Mill Well__|Bicarbonate ma/L 225
6/18/2002 Mill Well  |Cadmium mg/L 0.005
§/18/2002 - Mill Well  |Calcium mg/L 16
6/18/2002 Mill Well  |Chloride mg/L 160
6/18/2002 Mill Well [Cobalt mg/L 0.01
6/18/2002 Mill Well  jGross Alpha pCi/l 1
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ATTACHMENT 1

WESTWATER CANYON MEMBER WATER QUALITY DATA
Date Sample ID | Location’ Analyte .1 Units . | Value |Qualitier
6/18/2002 Mill Well  [Lead ma/L 0.05
6/18/2002 : Mili Well  jLead 210 T pCifL i
6/18/2002 Mill Well _[Magnesium - mgiL 4.2]:
6/18/2002 Mill Well  |Manganese mg/L 0.05].
6/18/2002 { . Mill Well  |Molybdenum mg/L 0.1}
6/18/2002 Mill Well  {Nickel mgiL 0.054:
6/18/2002 Mill Well _ {Nitrale + Nilrate as N mg/l. 01|
6/18/2002 - MillWell [pH , S.U. B.34!"
6/18/2002 Mill Well _ |Potassium ' mg/L 3.5
6/18/2002 " Mill Well  [Radium 226 . pCill 0.7
6/18/2002 Mill Well  [Radium 228 pCi/lL 2.7
6/18/2002 Milt Well _ |Selenlum . mg/l. 0.001
6/18/2002 Mill Well  |Sodium ~ mg/L 644/
6/18/2002 ' Mill Well  |Sulfate mg/i. 1100
il6718/2002 MillWell  {TDS mag/l. 2080
6/18/2002 Mill Well  [Tharlum 230 pCi/l 0.02
6/18/2002 Milt Well |Uranium mg/L 0.07
6/18/2002 Mill Well _ |Vanadium mg/L. 0.1
Notes: ' .
Qualifier of < signifies that concentration was less than detection limit shown
Qualifier of + represents precision of radionuclides analysis
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NECR Water Well Sampling
TDD No: 02-09-10-08-0005
Page 2
Well 15T-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 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.

NRi1

The NR#1 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 (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 STARTs activities associated with this project, please do not hesitate to contact me.

Respectfully,

Mike Folan



NECR Water Well Sampling
TDD No: 02-09-10-08-0005
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ATTACHMENT B:
Data Tables




Table 1: NECR Water Well Sampling Data

PAN:002633.2104.01 RA

Units

Result

Units
w_pH 7.1 pH 7.1 pH 6.8
Conductivity 0.26 Sfm Conductivity 0.26 S/m 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
5 Temperature 7.6 °C Temperature 7.6 °G Temperature 121 °C
§ Salinity 0.1 % Salinity 0.1 Yo Salinity 0.2 %
-
Total Dissolved Solids  |1.7 g/l Total Dissolved Solids  |1.7 all Total Dissolved Solids |2.2 giL
Oxidation Reduction Oxidation Reduction Oxidatton 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 Alumintm 68.0 ug/l.
Antimony 3.00 ug/L Antimony 7.34 ug/L Antimony 6.83 ug/t.
Arsenic 5.00 ug/L Arsenic 5.00 uall Arsenic 7.54 ugfL
Barium 13.1 ug/L Barium 13.4 ugfL Barium 8.24 ugfL
Beryllium 1.00 ug/L Beryllium 1.00 ug/L [Beryllium 1.00 ug/L
Bromide 0.200  |ugfl. Bromide 0.200  Jug/L [Bromide 0.200  |ugil
Cadmium 1.00 ugfi. Cadmium 1.00 ug/l. lCadmium 1147 ug/L
Calcium 270000 Juglt Calcium 281000 Jug/L ICaIcium 373000 |ug/l
Chromium 13.9 ugfL Chromium 1.00 ug/l 'Chromium 1.16 ug/L
Cobalt 1.13 ug/L Caobalt 1.00 ug/L lCobaIt 1.00 ug/L.
= [Copper 3.00 ug/L Copper 3.00 ug/L !Copper 3.00 ug/L
% Iron 482 ug/L Iron 468 ug/L. Iiron 685 ug/L
i [ 330 fugll  |Lead 330 Jugl.  Jiead 3.30  |ugi
Magnesium 119000 |ug/L Magnesium 122000 |ugil IMagnesium 144000 fug/L
Manganese 320 ug/L Manganese 319 ug/L IManganese 162 ugil.
Mercury 0.066  Jug/L Mercury 0.066 |ug/L |Mercury 0.066 |ugiL
Nickel 71.3 ug/l Nicke! 1,51 ugil |Nickel 1.50 ugiL
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 ugfL Silver 1.00 ug/L
Sodium 135000 jug/l Sodium 140000 |ug/L Sodium 188000 luglt
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/t.
Zinc ‘1338 ua/l. Zinc 355 ug/L Zinc 839 ugiL
Analyte Result |Units Analyte Result |Units  JAnalyte Result |Units
ALPHA 282 pCiil ALPHA 5.80 pCilL ALPHA -0.526 |pCi/lL
BETA 6.58 pCifl BETA 6.02 pGilL BETA 262 pCi/L
- Pct Uranium-235 0.00 percent |Pct Uranium-235 0.00 percent {Pct Uranium-235 0.00 percent
& JRadium-226 0.880 |pCiil. Radium-226 0.540 |pCilk Radium-226 1.18 pCilL
g Radium-228 341 |pCill.  |Radium-228 371 |pcit  |Radium-228 334 [pCilL
% Thorium-228 -0.0147 |pCiilL Thorium-228 0.155 |pCilL Thorium-228 -0.139 pCilL
& JTherium-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 -0.0185 |pCiil
Uranium-233/234 1.16 pCifL Uranium-233/234 1.73 pCifl. Uranium-233/234 0.317  |pCill.
Uranium-235/236 0.114 |pCilL Uranium-235/236 0.0569 pCi/L Uranium-235/236 0219 |pCiiL
Uranium-238 1.20 pCifL. Uranium-238 0.790 |pCiiL Uranium-238 0442 |pCilL
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Table 1: NECR Water Well Sampling Data

PAN:002693.2104. 01RA

TDD:09-10-08-0005
’ 415801 5T:30 .
Analyte nR.:suEt Units  JAnalyte Result |Units Arg[;te Result |Units
Chioride 14.0 mgil Chioride 14.1 myg/L Chloride 10.5 my/L
::1; Nitrate 0.267 |mgll Nitrate 0.266 |muy/L Nitrate 0.100 [mgiL
g' Nitrite 0.100  |mgiL Nitrite 0160 |mg/L Nitrite 0.100 Img/L
® {Ortho-phosphate 0.200 img/l Ortho-phosphate 0.200 |mg/L Criho-phosphate 2.00 mail
Sulfate 1380 mg/L Sulfate 1310 mgiL Sulfate 2000 magiL.
|Fluoride 1.9 mg/L  |Fluoride 1.24 mg/L Fluoride 1.52 mgiL
Analyte Result |Units  JAnalyte Result |Units  ]Analyte Result |Units
}6D H,0 -80.8 % 8D HpO -§1.2 % 5D H,0 -73.1 %
[s"0 1,0 -10.44 (% Js*oH.0 -10.53 |% 520 HeO 856 %
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TDD:09-19-08-0005

Table 1: NECR Water Well Sampling Data

PAN:002693.2104.01 RA

Result |Units Result  [Units
pH 74 pH 7.6 fpH 7.4
Conductivity 0.15 S/m Conductivity 0.19 Sim Conductivity 0.36 Sim
Turbidity 29.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU
§ Dissolved Oxygen 3.05 mgfL Dissclved Oxygen 5.26 mg/L  }Dissolved Oxygen 6.39 mg/L
5 Temperature 15.5 *C Temperature 16.8 °C Temperature 15.2 °C
& [|Salinity 0.1 % Salinity 0.1 % Salinity 0.2 %
-3
Total Dissolved Solids |1 g/L Total Dissolved Solids  §1.2 giL Total Dissolved Sofids 2,3 gl
Oxidation Reduction Cxidation Reduction Oxidation Reduction
Potential as mv Potential 76 . mv {Potential -127 my
Analyte Result |Units Analyte Result |Units Analyte Result  |Units
Aluminum 229 ug/L Aluminum 126 ug/l. Aluminum G68.0 ug/L
Antimony 3.00 ug/L Antimony 3.00 ug/lL Antimony 3.00 ug/L
Arsenic 11 ugfL Arsenic 8.53 ug/L Arsenic 5.00 ugilL
{Barium 450 uglL Barium 140 ug/L [Barium 1.64 ugiL
IBerylium 100  Jugll  [Beritium 100 |ug/l  [Beryllium 1.00  |ugll
Bromide 0.234  |ug/l Bromide 0.295 |ug/L Bromide 0.361 ug/L
Cadmium 1.00 ug/L Cadmium 1.00 vg/lL  FCadmium 1.00 ug/L
Calcium 76800 {ug/l Calcium 99800 Jug/L !Calcium 2420 ug/L
Chromium 1.00 ug/L Chromium 1.03 ug/l. [Chrornium 1.43 ug/L
Caobalt 1.00 ug/L Cobalt 1.00 ug/L 'Cobalt 1.00 ug/L
% Copper 29.7 ug/L Copper 3.00 ug/L [Copper 20.4 ugfl
& firon 2720 ug/L Iron 181 ug/L [!ron 9870 ug/l.
@ lLead‘ 3.58 ug/L Lead 3.30 ug/L. ILead 3.74 ug/L
[Magnesium 20600 |ugil Magnesium 43500  jug/l. !Magnesium 470 ug/L
Manganese 95.9 ug/L Manganese 122 ug/L [Manganese 51 ug/L
Mercury 0.066 ugfl Mercury 0.066 jugiL !Mercury 0.066  |ugil
Nickel 1.50 ugfL Nickel 1.50 ug/L 'Nickel 2.38 ug/L
Potassium 2540 ug/L Potassium 3940 ug/L EPotassium 3200 ugiL
Selenium 10.2 ug/iL Selenium 5.00 ug/L Selenium 26.7 ug/L
Silver 1.00 ug/t Silver 1.00 ugfl. Silver 1.00 ug/l.
Sodijum 202000 fuglt. Sodium 233000 jugil Sodium 694000 |ug/L
Thatlium 5.00 ug/t, Thallium 5.00 ugi/l Thallium 6.45 ug/L
Vanadium 1.00 ug/t Vanadium 1.00 ug/L. Vanadium 1.00 ug/L
Zinc 153 ug/L Zing 148 ugil Zinc 659 ug/L
Analyte Result |Units Analyte Result |Units Analyte Result  |Units
ALPHA 0,129  |pCift.  JALPHA 5.46 pCHL  JALPHA 9.79 pCi/L
BETA 4,99 pGilt  |BETA 2.37 pCilL  [BETA 2.72 pCi/l.
- Pct Uranium-235 0.00 percent IPctUranium-235 0.00 percent |PctUranium-235 0.00 percent
2 JRadium-226 1.20 pCifl. |Radium-226 0.464 |pCill. Jradium-226 . 0.639 |[pCilL
g’ Radium-228 458  |pCit.  |Radium-228 0.747 |pcill  |radium-228 177 |pCilL
:1_*, Thorium-228 0.298 |pCilL  [Thorium-228 -0.0682 |pCilL  JThorium-228 0.133 [pCill
& IThorium-230 -0.524 |pCilL  |Therium-230 0.0264 |[pCi/lL  |Thorium-230 0.480 |pCill
Thorium-232 -0.0195 [pCilL Thorium-232 -0.0722 |pCi/L Thorium-232 -0.0195 §pCGiiL
JUranium-233/234 -0.171  |pCiL  |Uranium-233/234 0.297 |pCi/L Uranium-~233/234 2.61 pGCiiL
IUranium-235!236 0.181 pCi/L |Uranium-235/236 0.115 |pCilL Uranium-235/236 0174  |pCilL
IUranium-238 0.382 |pCilL IUran‘lum-238 1.40 pCifl. Uranium-238 2.82 pCilL

Page 3 of 4



Table 1: NECR Water Well Sampling Data

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

. B33 -340 , WE ,
Analyte Result {Units Analyte Result {Units Analyte Result {Units
Chiloride 18.8 mglt Chloride 22.1 mgil Chloride 154 mg/L
z Nitrate 2.89 mg/t  JNitrate 5.97 mg/l.  [Nitrate 0.100  |mg/L
g [nitrite 0.100 _[mg/L  [Nitite 0.100 _|mgfl  |Nitrite 0100 |mgiL
®  |ortho-phosphate 0.291 mg/L Ortho-phosphate 0.163  jma/l Ortho-phosphate 2.00 mg/L
Sulfate 118 mg/L Sulfate 368 img/l Sulfate 1460 mo/L
JFluoride 0.861 |mg/l. Fluoride 0.483 {mg/.  [Flucride 1.73 mg/L
Analyte Result |Units Analyte Result [Units Analyte Result  jUnits

5D H,O -91.4 % 5D H,0 -82.6 Y% 50 H,C -107.3 |%

570 H,0 -12.04 % 50 H0 -11.01 % 5"°0 Ha0 1414 |%
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ATTACHMENT C:
Photographic Documentation
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PHOTOGRAPHIC LOG

002693.2103.01RA

Date:
10/19/10
Description:
Mine Well
Date:
10/19/10
Description:

Well NR#1

NECR Water Well Sampling

Navajo Nation Reservation
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PHOTOGRAPHIC LOG

Date:
10/18/10
Description:
16K-340
Date:
1011910
Description:

16K-340

002693.2103.01RA

NECR Water Well Sampling

Navajo Nation Reservation

T02-08-10-08-0005
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PHOTOGRAPHIC LOG
NECR Water Well Sampling
Navajo Nation Reservation

2103.01RA

002693

Date:
10/19/10

Date

10/19/10

iption
336

Description
16K-336
Descript
16K




Table J

Reporting Limits, Action Levels, and Quality Control Limits

Anions by 300.0

Fluoride

Anions by 300.0 Chloride 20
Anions by 300.0 Nitrite as N ; 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
Anijons by 300.0 Suifate 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 60108 Arsenic 0.01 10 25 75-125 20
Metals by 6010B Bartum 2 20 25 75125 20
Metals by 6010B Beryllium 0.005 5 25 75-125 20
Metals by 6010B 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 13 (s) 20 25 75-125 20
Metals by 6010B 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 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 Zine 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 800.0 | 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
otoplo 1Y HASL | 71238,230,232 | SeotableAcl | LopicE 25 | 75-125 20
o Py HASL | D332, U See table A-1 | 1.0 piC/L 25 | 754125 20

235/236, U-238

Key: RPD = relative percent difference;

Applicable

mg/L = milligrams per liter;

WL = micrograms per Liter NA = Not

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

Version: September 2010
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890,00 Conductivity umhos/cm
11,200 Turbidity MCL 1ntu
9.45 Ceormrosivity
170 Collection temperature celsius
195.0 T. Alkalinity (CaCO3) mg/L
1040.0 Total Hardness NTUA desited maxirmum 500 mao/L
129.6 Calcium NTUA desired range 75-200 mg/L
24.0 Calcium (CaCO3) NTUA desired range 75-200 mg/L
{74.10 Magnesium mgfL
16.0 Magnesium (CaCO3) mgil
%528.0 Dissolved Solids Secondary MCL 500 mg/t
10.50 Chioride Secondary MCL 250 mg/L
(.738 Flucride Primary MCL 4.0; Secondary MCL 2.0 mgf.
4.3 Phosphate mg/L’
Sulfate Secondary MCL 250 mg/L.
0.3 Nitrate Primary MCL. 10
0.3 Nitrite Primary MCL 1 mg/L
D Mercury Primary MCL .002 ug/L
110 Boron ugit.
370000 Caleium ug/l
1.000 Iron Secondary MCL .3 mg/L
" 140000 Magnesiumn ug/L
5300 Potassium ug/L
140000 Sodium ugiL
1500.0 Hardness as CaCQO3 {calculated) mg/L
HD AluminumSecondary MCL .05-.2 mg/L.
D Antimeny Primary MCL. .006 mg/L.
(.0067 Barium Primary MCL 2 mg/L
KD Beryllium Primary MCL. .004 mg/L
ND Cadmium Primary MCL .005 mg/L
ND ChromiumPrimary MCL . 1mg/t
(.77 Cobalt ug/L
0.0024 Copper Primary MCL action fevel 1.3 mg/L
D 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 .05 mg/L
ND Silver Secondary MCL .10 mg/L
ND ThalliumPrimary MCL 002 mg/L
NE Vanadiumug/L '
0.0400 Zinc Secondary MCL 5 mgil.

Annie Grey HP

EPA sample

2.400 Arsenic MCL 10 ug/l.

£.200 Uranium MCL 30 ug/L

0.948 Ra226 pCi/L

0.568 Ra228 pCill.

1.514 RaTotal MCL & pCifl.

12.200 Gross Alpha pCi/L :

8.716 Gr. Alpha (excluding U) MCL 15 pCill.

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 1intu

-1.54 Corrosivity

6.82 Coliection temperature celsius

143.0 T. Alkalinity (CaCO3) mg/L

55.2 Total Hardness NTUA desired maximum 500 mg/.
17.8 Calcium NTUA desired range 75-200 mg/L

44.0 Calcium (CaC0O3) NTUA desired range 75-200 mg/L


















TRV PPN G PP F T s mrr s

Qifice of Enforcemant

First Inlernations: sidg., 1201 sim S,

N NEpl e .-bHAINDF.cUﬂ‘OGYHEGORW ¥y dtet s Dl Toxai 5270 4 dhniv:
PAOJ NO. | PROJECT NAME Ty RETNE . : ™
SAS3AVF | Lhatet Alocleem | so. '
. 1 ]
SAMPLER! :ncwr-) . o
ﬂbzﬁﬁ ) o - ; “
o Al con- y REMARKS
K | @ TAINERS
STA.NO. | DATE [1TIME g g STATION LOCATION
T - pws A T
Ot il | vas || | el Fmgit 5 I - 009393+ =072 7
Citde, Wosh
RY) P =
R Y et g0 T 583 ¢ Jtla|a]! -3 B Gpidby E -
ry '
25 i
— T : = =
O+ Uikl | W |Wrtref-3422" Gy s lalile [o-00R3738 4o (, 29383
Cogtip
L
Helinquished by: fSigneivre) Date fTime | Recelved by: R hed by: (S Dau [ Time Raceived by: (Sananer}
Pl ,2"4" j f(/nfflfl‘li
VA L Voirh? B | Apy w3 ed
R:linquushnd by (Sipnatusef Oate [ Tima | Aecelved by: fSigaature) Refinguished by: (Simawre/ Date /Time | Recelved by: Simamrs}
Ralinquished by: fsimarorel Data /Tims | Recelved far Caboratory by: Do /Time | Remarks
(Slgnatuent
Clstribution: Origined A ins Shig Copy to Cor Fhad Fliae
6-13294
Otfice of Enforcement . N Lt B, 1 S0
o . 0 @ aeui CHAIN OF CUSTODY RECORD - w/ .. T Dallss Toxss T6270 oo -
. PROJ. NG. PROJECT NAME ) ) i, ' .
¢ - . e
ﬁ’@ﬂr Unfled Akelese wo | .
SAMPlp/ ~{Signatuti) oF !
/ A )4.._(_ con. REMARKS
T e v TAINERS
sta.ng, | DATE [ g | 3 % STATION LOCATION
. i)
% 4]
S LOB Yk X1 et 16 F- g, 3l FAVAEF) By UL-007352 4, C-00735¢
1 ,!"
-~
N
ud by: (e Oute [Time | Recefved by: frimaruset Felinaaied by Fopmesere] Data / Timw | Received by: feismamee)
o sl [Alibir o | '
ﬁﬁﬁ o e Y (e 3u 205367/
Refinguishad by: (Sipnssurel Date /Thoe  [Heceivad by: fs; R d by: (5 Dae /Time | Recalvad by: tSipnature)
Relinquished hy: [Sipasturs) Date /Tima | Received for Laborastary by: Date [Time Remarks
{Signatuce}
[ Ovigined A )} Capy ta Coordl Fladd Flias

R-13297



[ i
e,
il
e
W

——
od e
.

6-13296

Recaived by (Sipnacurs)
Recalved by; (Sipaatvee)

REMARKS

Fist Intwnausce vlag., Tuut eI 8L |
2 05t Dadlas] Toxaii7EIT0 aproihtial),,.

JLIPre s L.nlnm.m.“n...w,.h.mma.vw.mnm.nﬁ

o

+ b
L LT
- (it

A

Data /Time

W chwn b f e X DL . LA D AGR 47, T

Oats / Tima

:...._...
e SO gy e O R VD RS oL Bk iy i |
0 O OB | WM ] TITRAGT YN FIL Y SIS W

27 P A% tramiey

A% LR

v lie 39VWL DY NiVIIU/Xd0T SHIONIS .

(-0136¢ N b-tatyeg

ler0d2306_ dhes lr-ggtatep

O B O 4 S0 2852 1 o ST 19 G S e
Tt sea st anpyve s L P

S ok o) Kt § %y W 2mmg B 0 o2l Y sl de ey

R A

Remarks
55

. H&-:—_a:ﬂznnﬁ- ....m.. _...ma._..‘_
-yt [/

T o o G

L7200 X0 FYI4LY TR SFLATINEIN <20

PRGN

ELTIRNITLL b L1 =] TN
g
I e T ot T, VT T 1]

316

thmacin L} Worny i iy

e G T e e
VTR KRR ki
s wiieeaw varv 3w .m. £ !!-Lﬁb._hu.—

o T i AT b+ R GAY 13 st e B2 ST A

Data /Time

DR Ly

T, o7
& AL 19 DR LEH S YOrBL) ..
LS S T et Aeiarey

= Seanan bt o kel e
i

...._.-ybm..r...ln.mpluhﬂ.a i ... -.«mo:_n..
Romoin dee) cvarty wonad Fif

TIU4 1101 $969-962-008 TIVD SSHOLLY ©

- CHAEN OF CUSTODY. RECORD:*

75

inator Fieid Fitn

Copy to O

all 2653 7/ )

Aecaived by: 15

fﬁrﬁ[ ,’:' J{.'sru"-‘

REEE

For
Isigrature}

sheve Ty QA fae.

-

Lo AR ey oL

STATION LOCATION

L Sp e

AdA iz
Date { Tima
87 B
Data .i’ Tirra
Oats / Time | Hoceived for Laborstory by:

2
Origlnsd A

| wat ISK-30n

Py
o

Office of Enfarcamant
{23

Unded Aeclea] .
[%1]

PROJECT NAME
?z::-f e

e

S: [Signarure)
DATE ;TlME R
4

Gzl

Yy

uished by (Sipneiure)

el

Praen

PROJ. ;{O‘
SASBatf
7

pwe
STA.NO.

i

/,

Relinquished by: fSignatuce)
Relinguishod by: rSignacure)

oy
R




s 1 03T ASNTHIA N NEY3 g 40N OF .
T e b bs .
-y T IR i er E) -B'a Py _39!.
T ks -.—FSS: whrraaﬂiag:fe:!!-ai o) _...Hu. a
o R | M M
. T . 4
: DT M B m [+ 8
8- o =
eardt 1
m ired SRR SEFTCLFE A . 32
i Lt s
A i H . nNu Z
Orrinmmun s s Bk
R d W m g
W Py e R . 2 %z
P ) 42V ST NS X N3 v
§ AN [ i rtmrlogipemap ol Lic 1 00 A o] AT i o M
. e e e : z o
I Fhts Dt RE  RTRANL PG o | makiae, Pl L E-00 2D ri , =]
» T M | M = TV o P . E 3
s " . - lat - = — g . . e L
» tywiyuars e eor frpey Feia e p i b o 55
——— ¥ RCT-IKZ-008 WG g bl SATOY AR . - - = ., .\ . .
M. v e | A io0] 14T el Rl I 1T ofY e H2IN X2 Ve IR B - o 9
. T - - 18P pmeTrR A — —
2 VTN B .Wmv.:‘_.s:ﬁﬁ;ﬂ? EE IR B} ) E.m-ﬂ.l O0hi.
55 { mrodidr mpprmen ] " ™ . L A | | S oa Sy wortms 421+ " Tove o — .
m b ve RO Bt T g B0 AT S g i%ﬂa.ﬁuﬁnx..%wﬁma.i Ry . s ~ - . _
. YO ITAC g T b ATV (L P e [ ALIHE T T, 00 oY MT YOO L . = = -
ﬂ }Jﬁhﬂ“ﬂ«h«ﬁ.fhuﬁi.#ﬂ-.ﬂﬂﬁux:ﬁg‘l! * e e S AL e s ..m.ﬁtznﬁ O v _
N S T T Y O ey T . T I T e A M . R Mt
i T _Qe: vl g ] wir S pnz: i AVDET Wﬂh— . - - d,.v\ : . .
e, O SOOL] ALY~ T AL Db T IPVLOLTOC 104 th 13 L bl O R LT ] uﬁuﬁm ﬁ.ﬂu__ \IJ\& N . -
P Y ey T T > m— ; 3 . .
IR T RET R S i ] #aiheing L € . )
PRy Jomy wdong Wk e el mrid 1 R —— i
[ T T e e e T [y ey i,

. wuewg 1 REHESDS
' w20 g L ..wL -

FKEITH BEQAY WELL L )
' 18

a
X
mo
e
4 s
w i
Fo
;- -z
3 -
[ B H
w { ; t
1 g ~ 4 .
PR U] [ R ~8 L F
8 n £-
T Wirh
it F
3] ey
L TE %
e
= At
4 = K
r 2 .
-
b3
T R
- —
TR 3
e
i
o N 1
Y .
\ i ! . B
A -
1










Navajo Nation Water Management Branch
Well Log and Drilling Report

PO Box 678 Fort Defiance, Arizona * PH: 928.729.4004 * FAX: 928.729.4126

WELL NO:  15T-303

WELL NAME/OTHER NO: NR105 1286X0547
WELL TYPE: ww WELL STATUS: ACT WELL USE: LIV
LOCATION: QUADNAME 1S OAK SPRINGS NM 123 NW
UTM : X(EAST) 728291 Y {(NORTH} 3850171 ZONE: 12 OPERATOR: TRIBE D&M
WATERSHED CODE: 14080106000 STATE: NM COUNTY: MK CHAPTER CODE: NAHO
GRAZING DISTRICT: 15 LOCATION DATA SOURCE: M.S. JOHNSON
WELLNO: 157-303 STARTED: COMPLETED: 111171952
ELEVATION: 7038 FT. DEPTH: 614 FT. DEPTHMEASURED:
DIAMETER: 0 IN. DEPTHIS: R Measured, Estimated, Reporfed
CASING_DIAMETER: 7 IN.  FROM: o FT. TO: 537 FT. MATL:
CASING, DIAMETER: 0 IN. FrROM: g FI. TO: o FT. MATL:
CASING_DIAMETER: 0 IN. FROM: 0 FT. TO: 0 FT. MATL:
CASING_DIAMETER: 0 IN. FROM: 0 FT. TO: 0 FT. MATL:
CASING PERFORATED FROM: 537 FT. TO: 614 FT. OPENINGTYPE: X
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: ¢ FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: ¢ FT. TO: 0 FT. OPENING TYPE:
DATE WELL TURNED OVER TO TRIBE:
FUNDED BY: CONTRACTOR: FOSTER-WEST
SITE IMPROVEMENTS: WM TA TYPE OF LIFT: PS ENERGY: WM
HORSEPOWER RATING OF PUMP: 0 ON SITE STORAGE CAPACITY: 0 GAL.
STRUCTURE DATA SOURCE: M.S. JOHNSON 2/94
WELLNO: 15T-303 USGS PRINCIPLE AQUIFER CODE:  211GLLP
THICKNESS: 0 FT. NOMINAL YIELD: 0 GPM DATE YEILD MEASURED:
BAILER/PUMP TEST: BT RATE: 23 GPM TEST PERIOD: 1 HR. TESTDATE: 111111952
DRAWDOWN: 50 FT. OBSERVATION WELL DATA AVAILABLE: N
HORIZONTAL CONDUCTIVITY: 0 FT/DAY SPECIFIC CAPACITY: 0.46 GAL./MINJFT.
VERTICAL CONDUCTIVITY: 0 FTIDAY STORAGE COEFFICIENT: 0
COEFFICIENT OF TRANSMISSIVITY: 0 FT2IDAY
AVAILABITY OF TEST DATA: NNNN DRILLERS/ELECTRIC LOGS: DI
HYDROLOGY DATA SOQURCE: WELL FILE

).‘.]’-agg ; of,:?m A



WELL NO:  15T-303
STATIC WATER | EVEL(S):

3274

3286
328.7
3.6
3284
3376
328.5
329.3
326.6
324
3136
312.5
n
302.4

GEOLOGIC INTERVAL(S):

TOP
135
480

COMMENT(S):

15K-303 PAINTED ON TANK
WELL CONFIRMED-UPDATED PER * Q&M SURVEY OF FALL 91*

WATER QUALITY DATA AVAILABLE IN WELL FILE. GEOHYDROLOGIC

FT. 8/14/1985
FT. 5/9/1985

FT. 81171984
FT. 11/9/1983
FT. 3/29/1983
FT. 8/4/1982

FT. 72111982
FT. 11131982
FT. 9/23/1981
FT. 1/16/1981
FT. 211311979
FT. 2{24/11978
FT. 6/23/1977
FT. 211411957
FT. 11111952

BOTIOM
480
0

UNIT
21iMVRD
211GLLP

<< USGS COMMENT

UNITS FROM USGS LITHOLOGIC LOG IN WELL FILE.

M.S. JOHNSON

02/1994

LITHOLOGY
SLSN
SNDS

JTLY SLSN SOME SHLE CO.
SILTY SNDS MDSN COAL
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STRUCTURE FILE

=
. A

orzsar wert wo Llstcl-I3lotasl VL 11 sramren 7 7/ /.. cowrrrrer &7

erevarion | 141318]5] rr vepT | 12141212)] M»'U N B ! §5en wrasusen Y,
1

DEPTH IS @ HMEASURED D ESTIMATED D REPORTED wELL DIA. | | ],I [l mw

CASING DIA [(Tel To1z 4lz FROM m T ro [ 12]4]2]e)
easire ora L1 T 1] rrok | 1 11 1] rr o[ L1111
asmweora LI II 11 rraw [T TT T #r o [TTTT]
CASING DIA ARPRE ] PROM {__W|| [T »e 0 l_]_TTT-|

CASING HATL CODES: Dbrs=brass Cops=copper sevd=everdur irn=iron
pla=plastic stl=atesl sest=stainless steel

1 castng PERFORATED ¥RoM [ 1 1 1 1]
2 CASING PERFORATED FROK D__—IID ol TTT111
3 casing pErForaTED FRoM | 1 1 1] ) o (1111
P
Y

i W N

ol TT1T]

3433
3333

CASING PERFORATED FROK EI} TO EEED

CASING PERFORATED PROK! ' l I I I ¥T TO
OFPENING CODES: f=fractured rock 1=louvered/shutter-type screen

3

MATL Isﬂl
s [T T]
. [T

wrs [T 1]

non=monal

:‘:3133

oPENTNG TYPE [ ]
oPENING TYPE |
opeuNG ryee [
oreriG TYeE | |

OPENING TYPE I—I
mn=mesh screen

p=perforated/porous/slotted casing r=wire-wound screen
g=scyeon/type unknown t=sand point w=walled/shored x=open hole

z=other

DATE WELL TURNED OVER TO TRIBE: / 'S

yowoep sy: Bl 1AL T 1111 cowrracrors iml Tl I ST TTTTTT

SITE IMPROVEXENTS TPE OF LIFD  ENERGY SOURCE

[ 3w wivomrre Oar arrezer [ ex
[Jwe warerane vozur [Jes ersron [oe
B o rorsnee BEN
[;VJ WL WATER LINE D MT MULTIPLE TURBINE D G8
D TR TROUGHE D CH CERTRIFUGAL D Ly
D' ¢S CISTERR D MC MULTIPLE CENTRIFUGAL D NG
D HP HAND PUMP D BU BUCKEY D Wi
D HO NOKE @ SU SUBHERSIBLE D 80

PUKP HP ﬂ__—__[ﬂ_a OR SITE STORAGE CAPACITY I3E|O'€:‘JE[D! GAL

ELECTRIC MNOTOR
DIZSEL ENGINE
HAND

GRS ERGINE

LP GAS EZNGINE
NATURAL GAS ENGINZ
WINDMILL

SOLAR
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— " THYDROLOGY FILE

,f’—‘\{
rriear wews wo LLISIE- 121 [T 11 uses agurrer coog (2] 2] InlRlsTal |
sazcrness [ | 1] rr NOMINAL nzml [ al2] eex  vrevoseaswrer 2/ | si9as
[ aarrer (1 euse vesT e | T 1 1] l l i ror LT T TTT nours oare_ 7
pravows [ 1 1 1 1] rr " OBSERVATION WELL DATA AVAILABLZ | Jves [ wo
porye conovertvier [ L L VI T 11 resoax seecrrze caracrre | | L 1] cewsre
vere. conoverzvere [ L L b T 11 »o/oax sTorace coer | | | [ [ ]
coer or Transmzsstvitr L L L 1 L V1 | rrasoay {55

&vf"’"

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY:
[ xes @ NO  MULTIPLE RATE DRAWDOWH PUMPING TEST

[Jyzs [Jwo smicre aare oraswomt roeing TEST

[ yes [Yvo wumrirre mare orawoowN/RECOVERY TEST

(O res [dwo recovery 2se

AVAILABLE: E DL DRILLER’S [Je zzerric roc
ayprorocy pata sovrcer (R APLlA T T T T TTTTTTTTTITTITT
HYDROLOGY FILE COMPLETED BY: _J N0 I /~// 7 Jf@zﬁo—s oate [E2 177195

STATIC WATER LEVEL PILE

DEPTH TO SWL FT DATE /7 DEPTH 10 SWL PT OATE ___ / [/
DEPTE TO SWL FT DATE A J DEPTR 1O SWL F* ONTR /1
DEPTE TO SWL FT DATE /1 DEPTE TO SWL Pt OATE /1
DEPTE TO SWL FT DATE 7/ / DEPTR 10 SWL FT DATE __ /. [
DEPTH T0 SWL FT DATE /1 DEPTH TO SWL Fr oo/ 0/
DEPTH TO SWL YT DAT® ___/ /.  DEPTH 10 SWL ¥OOME___ /4
DEPTH T0 SWL FT DATE i/ DEFTH TO SWL F* DATE /[ [
DEPTH TO SWL PT DATE / 7 DEPTHE TO SWI ¥t oatE__ /S
DEPTB TO SWL FT DATE ] 7 DEPTH TO SHL ¥ ONTE /1
DEPTE TO SWL FT DATE 7 DEPTH TO SWL U ODATE __ /1
DEPTH TO SWL FT DATE /7 DEPTH TO SWL FT OATE ___ /[

tevisnd ¢F April 92 fdraselvalledoc/Byd-Yora. vp




PRIBAL WELL RECORD
— COMMENTS FILE
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[8 LOCATION COORDINATES MEASURED WITH GFS DEVICE @ SATELLITES VISIBLE
D LOCATION COORDINATES PICKED OFF TOPO HAP ~SCALE~

[ ] erzvarzon PrINTED ON TOPO MAP ~SCALE=

D ELEVATION HEASURED WITH GPS UNIT ~4 SATELLITES VISIBLE
@ ELEVATION IMTERPOLATED FROM 1124000 TOPO

THBE IMPROVEMERTS AT THIS SITE ARE:

D IN GOOD COHDITION @ REED SOHE MAINTENANCE

@ IN FAIR CONDITIONR D NEED MAJOR MAINTEHANCE

D IN POOR CONDITION

STORAGE TANK I§ [Xl COVERED D URCOVERED

COMMENTS BY: ___ /- //JWAL/ff: gﬁ%%fmm DATE [T) 1 L2426
savised 7 April 93 { , S
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A 3524 os !
TRIBAL WELL NO >15K-303 PWSID > FFAH AR
WER HoUsE W ELL STATE NUMBER
WELL NAME/OTHER NO >17N.12W.30.4442
AT
WELL TYPE >WW WELL-._'_-s_TATUS_-;_j-_:f?M wELL USE SR

QUAD NO >§%%/  MILES WEST > 0.00  MILES SOUTH > 0.00

10 ACRE >SW 40 ACRE >SW 160 ACRE >SW SECT »>30 TWNSHP »>T17.0N RANGE >R12.0W

SVSLPE FowER Hovse BVILDING [FA¢ LT, ST G ENTT
APPROXTMATE LOCATION >QHABNAME—IS~CRQWNP@JN$?Nﬁ"%24Né

7576 Y 345 Lok
UTH COORD: X(EAST) >254§ﬁg Y(NORTH) >3951835 ZONE >12 OPERATOR >US BIA

WATERSHED CODE >14080106000 STATE >NM COQUNTY >MEK CHAPTER CODE >CROW
GRAZING DISTRICT >15 ‘ LOCATION DATA SOURCE >»USGS ALB 04/08/86
FIELD CHECKED BY >S+—WEST—I956
L. WITEH Y i-9 5
7~ 7~ 193]
WELLNQ 15K-303 STARTED #% /3k /kkk COMPLETED 6/ 1/1832

6?85
ELEVATION £48820 FT DEPTH 2,496.0 FT DEPTH MEASURED & / }/ /92 =2

DEPTH IS Rm WELL DIA ©¢.00 IN
1 CASING DIa 8.‘%52 IN FROM ~0.2 FT TO M Fr  MATL STL
2 CASING DIA 0.00 IN FROM 6.0 FT TO 0.0 FT MATL
3 CASING DIA 0.006 1IN FROM 0.0 FT TO 0.0 FT MATL

4 CASING DIA. 0.00 IN FROM 0.0 FT TO 3.0 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 CABING 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 OPENI&G TYPE P

DATE WELL TURNED OVER TO TRIBE /7




FUNDED BY 244 " CONTRACTOR WM. WELLS
SITE IMPROVEMENTS Wi TYPE OF LIFT SU ENERGY SOURCE EM

PUMP HP 2§ - ON SITE STORAGE CAPACITY 3oQoe
STRUCTURE DATA SOURCE USGS ALB 04/08/86

TRIBAL WELL NO »>15K-303 < USGS AQUIFER CODE >221MRSN <
THICENESS > 0.0< NOMINAL YIELD > R A DATE YIELD MEASURED > 2/ |/ /99%
ENTER BT OR PT > < GPM > 100.0< HOURS > 0.0« TEST DATE > 8/ 1/1832
DRAWDOWN > 0.0< OBSERVATION WELL DATA AVAILABLE (ENTER Y OR N) v

HORIZONTAL CONDUCTIVITY > 0,000< SPEGIFIC CAPACITY >0.00<

VERTICAL CONDUCTIVITY > 0.000< STORAGE COEFFICIENT >.0000000
COEFFICIENT OF TRANSMISSIVITY > 0.0<
# AVATLABILITY OF TEST DATA * * LOGS AVAILABLE * (ENTER DL OR EL)
>4% MULTIPLE RATE DRAWDOWN TEST
< SINGLE RATE DRAWDOWN TEST >DL< DRILLERS LOG > < ELECTRIC LOG
W< MULTIPLE RATE/RECOVERY TEST
54X RECOVERY TEST DATA SOURCE > <
$RECNO  WELLNO SWI, DATE
15080  15K-308 530.0 6/26/1985
15081  15K-303 465.0 4/19/1979
15082  15K-303 410.0 1/ 1/1974
15083  15K-303 260.0 4/13/1949
15084  15K-303 318.0 12/ 5/1947
15085  15K-303 225.0 6/ 1/1832
5698
WELLNO =15K-303
GEOHYDRO-SEQ-NO = 1
GEOHYDRO-TOP = 0.00
GEOHYDRO-BOTTOM = 0.00
GEOHYDRO-UNIT  =211DKOT
LITHOLOGY =SNDS
LITH-MODIFIER =
GREOHYDRO-C~UNIT =S
5699
WELLNO =15K-303
GREOHYDRO-SEQ-NO = 2
GEOHYDRO-TOP = 0.00
GEOHYDRO-BOTTOM = 0.00
GEOHYDRO~-UNIT  =221MRSN
LITHOLOGY =
LITH-MODIFIER =
GEOHYDRO~C-UNIT =P
$RECNO  WELLNO FWQ-SAMPLE~DATE FWQ-GEO-UNIT FWQ-MEASUREMENT FWQ-PARAM-DE
3136  15XK-303 10/13/64 221MRSN 586.0 specific cor
MONTHLY WATER QUALITY BY USPHS << USGS COMMENT :
6/85 WL TAKEN AFTER 9HRS PUMP STOP << USGS COMMENT

DELETE FROM D. BASE
WELL CONFIRMED-UPDATEDR PER * 0&M SURVEY OF FALL 91 #*










NECR Water Well Sampling
TDD No: 02-09-10-08-0005
Page 2
Well 15T-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 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 nse and has been non-operational for at least 15 years. The well opening is currently plugged with
concrete.

NR#1

The NR#1 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 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 STARTs activities associated with this project, please do not hesitate to contact me.

Respectfully,

Mike Folan
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ATTACHMENT B:
Data Tables




Table 1; NECR Water Well Sampling Data

TDPD:08-10-08-0005 PAN:002683.2104.01 RA
: : 86100 (duplicate) _
- Result [Units : Result jUnits
joH pH 7.1 joH 6.8
Conductivity 0.26 Sim Conductivity 0.26 S/m Conductivity 0.35 Sim
Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU
§ |Dissolved Oxygen 630 |mglL |Disscived Oxygen 630 |mg/lL |Dissolved Oxygen 7.99  |mg/l
B Temperature 7.6 °C Temperature 7.6 °C Temperature 12.1 °G
‘E—’. Salinity 0.1 % Salinity 0.1 % Salinity 0.2 %
e
Total Dissolved Solids  |1.7 gl Total Dissolved Solids  [1.7 g/l Total Dissolved Solids j2.2 gl/l.
Oxidation Reduction Oxidation Reduction OCxidation Reduction
Potential 100 mv Paotential 100 my Potential 129 mv
Analyte Reasult  |Units Analyte Result |Units  JAnalyte Result [Units
Afuminum 220 ugfl Aluminum 82 ug/L Aluminum 68.0 ugfL
Antimony 3.00 ugi. 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 131 ug/L Barium 13.4 ug/l. Barium 8.24 ugll.
Beryllium 1.00 ug/L Beryllium 1.00 ug/L Beryllium 1.00 ug/L
Bromide 0.200 |ug/lL Bromide 0.200 Jugil Bromide 0.200  |ug/L
Cadmium 1.00 ugilL Cadmium 1.00 ug/L Cadmium 1.17 ug/L
Calcium 270000 |ug/L Calcium 281000 jug/l Calcium 373000 jug/t
Chromium 13.9 ugiL, Chromium 1.00 ug/L Chromium 1.16 ug/L
Caobalt 1.13 ug/L Cobalt 1.00 ugiL Cobailt 1.00 ugil
% 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 ugfL
® Lead 330 |ugl [Lead 330 Jug. |Leed 330 |ugll
Magnesium 119000 |ug/l. Magnesium 122000 Jug/L Magnesium 144000 |ug/L
Manganese 320 ug/L Manganese 319 ug/L Manganese 162 ug/l
Mercury 0.066 |ugil Mercury 0.066 juglL Mercury 0.066 |ug/l
Nickel 71.3 ugil. Nickel 1.51 ugiL Nickel 1.50 ug/L
Potassium 7430 ug/L Potassium 7690 ug/L Pofassium 5650 ug/L
Selenium 7.7 ug/L Selenjum 37.7 ug/L Selenium 43.8 ug/l.
Silver 1.00 ugfl Silver 1.00 ug/L Silver 1.00 ug/L
Sodium 135000 jugil Sodium 140000 |ug/L Sodium 488000 |ug/L
Thallium 5.00 ug/L Thallium 5.00 ugfl. Thallium 8.9 ug/L
anadium 1.00 ugl/l. Vanadium 1.00 ug/L Vanadium 1.00 ug/L
Zinc 1338 ug/L. Zinc 355 ug/l. Zinc 839 ug/L
Analyte Result [Units Analyte Result |Units Analyte Result {Units
ALPHA 2.62 pCilL ALPHA 5.80 pCiil. ALPHA -0.526 |pCilL
BETA 6.58 pCil BETA 6.02 pCilL  |BETA 2.62 pCi/lL
- Pet Uranium-235 0.00 percent |Pct Uranium-235 0.00 percent |Pct Uranium-235 0,00 percent
2 JRadium-226 0.880 |pCifl.  JRadium-226 0.5640 |pClUL  JRadium-226 1.18 pCiL
g' Radium-228 341 |pcit  |Radium-228 371 |pCiL JRadium-228 3.34  |pCilL
% Thorium-228 -0.0147 [pCilL, Thorium-228 0,155 |pCilL Thorium-228 -0.139 pCill
& [fhorium-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 |pCilk
JUranium-233/234 1.18 pCilL  JUranium-233/234 1.73 pCilt Uranium-233/234 0.317 |pCilL
IUranium—235/236 0.114 {pCi/L IUranium-235!236 0.0569 |pCilL Uranium-235/236 0.219 |pCifL
Juranium-238 120 [pCil.  |uranium-238 0.700 |pCit.  [Uranium-238 0.442 |pcinL
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Table 1: NECR Water Well Sampling Data

TDD:

09-10-08-0005 PAN:002693.2104.01RA

. 5861 in . 303 .
Analyte ] Result Analyte ~ Result Analyte Result
Chloride 14.0 mg/l.  JChloride 14.1 mg/L Chioride 10.5 mg/L
z Nitrate 0.267 |[mg/L  |[Nitrate 0.266 jmg/L Nitrate 0.100 |mgiL
g |Nitrite 0.100 |mg/l Nitrite 0.100 |mg/L Nitrite 0.100  |mgil
w Qrtho-phosphate 0.200 |mg/l Orthe-phosphate 0.200 |img/L Ortha-phosphate 2.00 mg/L
Suifate 1380 mgfl. Sulfate 1310 jmg/L Sulfate 2000 jmofl
Fluoride 1.19 mg/L Fluoride 1.24 mg/l.  [Fluoride 1.52 mgl/L
Analyte Result [Units Analyte Result [Units Analyte Resuit |Units
50 H,0 -80.8 %o 5D HoO -81.2 Yo 80 H,0 -73.1 %
570 H,0 1044 |% 570 H,0 -10.53 [% 5"°0 H0 -8.56  [%

Page 2 of 4



Table 1: NECR Water Well Sampling Data

TDD:09-10-08-0005

PAN:002693.2104.01RA

Result |Units Result |Unils Result Units
foH 7.4 [l 7.8 pH 7.4
Conductivity 0.15 Sim Conductivity 0.19 Sim Conductivity 0.36 S/m
Turbidity 25.9 NTU Turbidity 5.5 NTU Turbidity 14.7 NTU
§ Dissolved Oxygen 3.05 mg/l.  |Dissolved Oxygen 5.26 mg/L Dissolved Oxygen 6.39 mg/L
5 ‘Temperature 15.5 °C Temperature 16.8 °C Temperature 15.2 *C
S"_, Salinity 0.1 % Salinity .1 Y Salinity 0.2 %
g
Total Disselved Solids |1 gl Total Dissolved Solids 1,2 giL Total Dissolved Solids [2.3 g/l
Oxidation Redugtion Oxidation Reduction Oxidation Reduction
Potential 86 mv Potential 76 . mv Potential -197 my
Anaiyte Result |Units Analyte Result (Units Analyte Result  |Units
Aluminum 229 ugf/L Aluminum 126 ugfL Aluminum 68.0 ug/L
Antimony 3.00 ug/l Antimony 3.00 ugfL Antimony 3.00 ugiL
Arsenic 11 ugfl. Arsenic 8.53 ug/L Arsenic 5.00 ug/L
1Barium 450 ugft. Barium 140 ugfl Barium 1.64 ug/l
Beryllium 1.00 ugflL Beryllium 1.00 ug/L Beryllium 1.00 ugf/lL
Bromide 0.234  |ug/L Bromide 0.295 |ug/L Bromide 0.361 ug/l.
Cadmium 1.00 ugfL Cadmium 1.00 ug/L Cadmium 1.00 ug/L
Calcium 76800 {ugil Calcium 99800 |ug/L Calcium 2420 ug/L
Chromium 1.00 ug/L Chromium .03 ugfL Chromium 1.43 ug/L
[Cobait 1.00 ug/L Caobalt 1.00 ug/L Cobalt . 1.00 ug/lL
= |Copper 297 ugiL Copper 3.00 ug/t. Copper 20.4 ug/L
% fron 2720 ug/L Iren 181 ug/L lron 9870 ug/L
? ILead 358 jug/. |Lead 330 Jugl |JLead 374 Jugll
Magnesium 20600 |ug/l Magnesium 43500 |ug/L Magnesium 470 ugiL
Manganese 95.9 ug/L Manganese 122 ug/t Manganese 51 ugi/l
Mercury 0.066 ug/L Mercury 0.066 |ug/L Meroury 0.066 ug/l.
Nickel 1.50 ugft Nickel 1.50 ug/L Nickel 2.38 ug/L
|Potassium 2540 ug/L Potassium 3940 ug/l. Potassium 3200 ugfl
Selenium 10,2 ug/L Selenium 5.00 ugil. Selenium 26.7 ug/l
Silver 1.00 ug/L Silver 1.00 ug/L Silver 1.00 ug/t.
Sodium 202000 jug/l Sodium 233000 Jug/L Sadium 694000 |uglt
Thallium 5.00 ug/l. Thallium 5.00 ugfL Fhaltium 6.45 ug/t
Vanadium 1.00 ug/L Vanadium 1.00 ugfl. Vanadium 1.00 ug/L
Zinc 153 ug/l. Zinc 148 ug/L Zinc 659 ugiL
Analyte Result |Units Analyte Result [tnits Analyte Result [Units
ALPHA - |0129  jpCWL  JALPHA 5.48 pCift ALPHA 9.79 pCill,
|BETA 4.99 pCHL BETA 2.37 pCilL BETA 2.72 pCiL
- IPct Uranium-235 0.00 percent [Pct Uranium-235 0.00 percent JPct Uranium-235 0.00 percent
9 JRadium-226 1.20 pCifL Radium-2268 0.464 ipCilt Radium-226 : 0.639 |pCiL
g Radium-228 4.58 pCifl Radium-228 0.747 |pCilt Radium-228 1.77 pCilL
% Thorium-228 0.298 |[pCi/lL  |Thorium-228 -0.0682 {pCift. Thorium-228 0.139  |pCill
& {Thorium-230 -0.524 |pCi/L Thorium-230 0.0264 {pCilt. Thorium-230 0.480 |pCilL
Thorium-232 -0.0195 |pCiL Thorium-232 -0.0722 {pCift. Thorium-232 -0.0195 |pCill.
Uranium-233/234 <0171 |pCilL Uranium-233/234 0.297 jpCilt Uranium-233/234 2.61 pCifL
Uranium-235/236 0.181 pCiflt Uranium-235/236 0.115  |pCiflt. Uranium-235/236 0.174 |pCilL
JUranium-238 0.392 |pGill Uranium-238 1.40 pCilL Uranium-238 2.82 pGill
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Table 1: NECR Water Well Sampling Data

TDD:08-10-08-0005 PAN:002693.2104.01 RA
E;;Tyte Resuit |Units Analyte Result |Units Analyte Result |Units
Chloride 18.8 mg/l.  [Chloride 221 mg/l. Chloride 154  img/L

%,’ Nitrate 2.89 mg/l Nitrate 597 mg/L Nitrate 0,100 img/L

g’ Nitrite 0.100 mag/l. Nitrite 0.100  |mg/L Nitrite 0.100 |mg/L

e Ortho-phosphate 0.291 mg/l Ortho-phosphate 0.163 |mg/L Ortho-phosphate 2.00 muyil
Sulfate 118 ma/l. Sulfate 368 mg/L Sulfate 1460 mg/L
|Fluoride 0.861 |mg/L Fluoride 0483 |mg/L Fluoride 1.73 mg/L.
Analyte Result |Units Analyte Result |Units Analyte Result |Units
50 H,0 -91.4 % 50 H,0O -82.8 % 8D H,0 -107.3 %
50 H0O -12.04 |% SﬁO H,O -11.01 |% 590 H,O -14.14 %
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PHOTOGRAPHIC LOG
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10/18/10
Description:
Mine Well
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10/19/10
Description:

Well NR#1
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Table J
Reporting Limits, Action Levels, and Quality Control Limifs

Qu

Anions by 300.0 Fluoride
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 60108 Arsenic 0.01 10 25 75-125 20
Metals by 60108 Barium 2 20 25 75-125 20
Metals by 6010B Beryllium 0.005 5 25 75-125 20
Metals by 6010B 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 Caopper 1.3 (s) 20 23 75-125 20
Metals by 6010B Iron Not Available 50 25 75-125 20
Metals by 60108 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 6010B Nickel Not Available 20 25 75-125 20
Metals by 6010B Potassium Not Available 5000 25 75-125 20
Metals by 60108 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 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
poiople Th Y HASL | 70.238,230,232 | SeetableArl |  1.OPIOL 25 | 75125 20
o ernores | 2rsmas s | SeetableAl | 1LOpICA 25 | 75125 20
Key: RPD =relative percent difference; mg/L = milligrams per liter; p/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
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Summary of General Chermistry

Well#  SamplingDate’ Dissolved  Calcum Magnesium  Potassium Sodim Total Chlonde  Sulfate  pH (Unils)
Solhds (mg/l) (CaCGy) (mg/L.) (mg/) {mg/L) Hardness {mg/L) {mg/L)
(mg/L) . . ' {mg/L)
USEPA or NNEPA MCL 500 75-200 nons none none 500 - 250 250 6585
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA NTUA freld
Gray 10/28/2003 5535 3760 {?77)-36 6 69 241 2400 45 3050 772
Solar 10/29/2003 5618 380 1200 400 279 148 0 464 3520 8461
14K-313 10/29/2003 1,085 0 640 ¢ 4400 4 36 1050 1,080 0 107 1,070 0 831
14K-586 8/5/2003 2,136 0 2518 125 1 710 143 1 1,143 9 191 1,087 2 807
15K-303 10/28/2003 3,043 0 9800  (777)-940 597 191 0 400 121 11,9400 813
16-4-10 10/29/2003 2375 1520 320 161 837 1840 143 271 745
16K-338 10/29/2003 887 6 2000 880 284 2070 2880 209 1220 805
16K-340 10/29/2003 1,469 0 4200 1800 aed 2560 600D O 255 4190 816
167-348 10/29/2003 660 9 40 80 0 86 2220 120 348 155 0 943
167-534 10/29/2003 8118 1320 780 300 1790 2080 80 34a 867
16T-559 10/28/2003 498 4 120 150 17 1620 270 4 59 1480 887
16T-606 10/28/2003 3,5000 196 0 1,740 0 6 91 2450 1,940 0 233 1,300 7 45
16T-608 10/28/2003 1,015 0 240 360 086 3900 600 2510 1340 882
Boldface numbers ndicate values exceeding standards
Abbreviations MCL = maximum contaminant level, mg/L = millgrams per liter, NMSLD = New Mexico Scientific Laboratory Division,
NTUA = Navajo Tribal Utifity Authonty, 2?7 = data are questionable - ' '
Rev'd February 25, 2004 CRCWoellswaterQuahty2003 Page 2
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Summary of Heavy Metals and Aesthetic Parameters

Fluonde

*field tests by New Mexico Environment Department

Boldface numbers indicate values exceeding standards

J

**ab results reported I:Sy NMSLD

Abbreviations MCL = maximum contaminant level mg/L =-milligrams per lter NMSLD New Mexico Sclentific Laboratary Division
NTUA = Mavajo Tribal Utility Authority WQCGC = N M Water Quality Control Commission groundwater standard 777 = data are questlonabfe

A

Revd February 25 2004

CRCWellsWaterQuality2003

Well # Sampling Date Arsernrc Cadmiurn - Chromium  Copper (mg/l) Lead (mg/ll)  Nickel Selenium fron (mg/L)
(mg/L) - (mar) (mg/l.} {mgrL) (mo/t)  (mg/L)
USEPA or NNEPA MCL 0010 0005 005 13 002 o1 005 1s{wacq 03
lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA field” freld”
Grey . 10/28/2003 <0005 <00002 <0 0D1 <002 0001 <004 <0 005 092 o
Selar 10/29/2003 <0 005 <0 0002 <0 0G1 0 082 <0 001 <} 04 <0 005 032 410
14K 313 10/29/2003 <0 005 <0 0002 <0 001 <002 <0 001 <0 04 <0 005 134 054
14K 586 B8/5/2003 0008* <0001+ <0 001* <01 <0001* <0 1** <0005 not tested 510+
15K 303 10/28/2003 <{ 005 <0 0002 <0 001 0026 <0 001 <004 <1005 160 G 68
16410 10/28/2003 <Q) 005 <() 0002 < 001 <0 02 <0 a0 <004 0043 0458 010
16K 336 10/28/2003 0006 <0 0002 <0 001 <0 02 <0 001 <0 04 <0 005 103 2400
16K 340 10/29/2003 <0005 <D 0002 <0 001 <0 02 <0 001 <004 <0 008 071 040
, 16T 348 10/29/2003 <0 005 < 0002 <0 0 <0 02 <0 001 <004 <0005 047 002
167 534 10/29/2003 <0005 =00002 <0 01 <002 <0 001 <004 <0 005 044 049
16T 559 10/28/2003 <0 005 <0 0002 <0 001 <002 <0 001 <004 <0 005 064 007
16T 606 106/28/2003 <0 005 <0 0002 <0 001 <002 <0 001 <004 <0 005 116 328
16T 608 10/28/2003 <0 005 <0 0002 <0 o <002 <0 001 <004 0006 196 012

Page 3



Summary of Selected Radionuclides*

Waell # Samphng Date Gr Alpha (U Gr Beta Radium 226 Radium 228 Total Uranum

NatRef}  (SrfY 90 {pCwL) {pCiA) Uranium  mass {ug/l)
(pCYL) Ref ) (pCyL) :

. (pCIL) _

LSEPA or NNEPA MCL 15 none combined 5 0 none - 30
) N

Grey 10/28/2003 720 940 010 040 994 14 84
Solar _ 10/29/2003 nd 4 40 008 020 018 024
14K 313 10/29/2003 nd 440 004 050 004 005
14K 586  8/5/2003 1G 80 14 90 260 notiested notiested 300
15K 303 10/28/2003 400 900 047 150 0486 g69
16 4 10 10/29/2003 4410 26 00 033 070 46 48 69 37
16K 336 10/29/2003 590 4 40 083 030 038 057
16K 340 10/29/2003 . nd 490 040 040 196 292
16T 348 10/29/2003 nd 160 nd 060 020 029
167 534 10/28/2003 nd 270 020 - 050 010 15
16T 559 10/28/2003 nd 150 005 nd 008 009
16T 606 10/28/2003 4000 2040 834 080 468 599
167 608 10/28/2003 540 nd 004 140 386 576

*All samples except for 14T 586 analyzed at USEPA lab n Las Vegas NV 14T 586 analysis at N M State Laboratory

Boldface numbers indicate values exceeding standards _
Abbreviations MCL = maximum contaminant level pCi/L = picoCuries per liter

Bevd February 25 2004 CRCWellsWaterQuality2003
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'UNiTED STATES GOVERNMENT

January 30, 1981 ) memorandum ‘

Gallup Service Unit Sanitarian | ‘ 2 .- %1

Potential Contamination oquulfers in

1D, cal: edon 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 _;he following information. :

-0_:1‘ ‘mile radius of UNC
L 16K-319; -

-3’ mile radius of UNC -

O 14T-584 0 s e

© 15T-303%
16T-348 ... .

16T-514 v

3 16T-532

v 16T-535

6-10 mile radius of UNG _ i L
14A-81 © . 14T-579

| 147-321 . ' 15T-535 SFINE OF ENVIRINIENAL BEMTY

. 14T-524 . 16B-12 S

147-538 .. - . .- 16B-40 L

4T-540 7 s T R d0A i

14T-545 16I-500A -

© 14T-546 \16I-537 - ) .
¢ 14T-545 . 16K-318 :
N I : . 14T-550 T L o 16K-330 S
o = ‘ 14T-551 R ©16K-336 :
N 147-552 o 16X-340 .
14T-553 - 16T-351 ; -
14T-554 : ‘ 16T-509 !
o 14T-564 16T-510 ‘
) 14T-565 16T-520
147-566 16T-554 )
a 14T-571 16T-555 :
: 14T-572 ‘ 16T-560 : !
; 14T-573 ’ 167T-581 :
i 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 OFTIONAL FoRM No. 10 -~
f:ﬁ.s?};zﬁm CFRS 101116 )
5010-312 ‘

-
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THE NAVAJO TRIBE - i
WATER & SANITATION DEPARTMENT + 7 18T
POST OFFICE BOX 678 QET 44 B

FORT DEFIANCE, NAVAJO NATION (ARIZONA) 86504
(6021 729-2360.2391.2394

PETER MACDONALD
CHAIRMAN, NAVAIO TRIBAL COURCIL

16 OCTOBER 1978 O o NAvA O TRIBAL COUNGIL
Cﬁéﬂ:“ N g BHRLUT Yore
MEMORANDTUM Tollharpg BrToewr lon.
TO  : Akhtar Zaman, Director - STaTie WnTee Level
- Technical Services Branch AT Yue Tune of BaLinvg
2. Do AT Tz

THRU : Calvin Avrncld, Supervisor

—_—

SUBJECT: Well #16K-336 - V.W

well #16K~336 is going dry. Itis located 25 miles northeast of El Paso
Station and 4 miles north of Rehoboth, New Mexico. The list below is what information
i we could gather on this well.

Operations Branch Croes 2% %{&J u'}:‘s
Pl gy o 4‘;&) E:,i } 5,
FROM : Billie Holtso, Field Foreman E ;” ToTuL D= ¢ vhes
Fort Defiance Agency e . Thhe B oF WL{” 5

The well was built in October, 1953.
Depth of well ~ 122 feet.

Static water level - 35 feet.

Draw down - 30 feet.

Torch cut perferation ~ 8-2#20 feet
Gravel Packed - 35-123 feet.

(o2 I S VU I

)&% 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.

W’“ . Fhaker—
ﬁﬂ?ﬁg Holtso

CONCURRED BY:

Ll S

in Arnéld, Supervisor
Operations Branch/WSD

ce do Chtun Frnrald










18 Pebruary 1972

Mr. ,o’fmnie Willeto
Wect am_cas Supervisor e s
Water Works Departinent Fred E. Zechach
- s HoEn
BEarth Tanks 558
552-743

The following earth tanks ave filled with dixt and need to be mads
bigaer whcr@ y_ossxbm:

14A~33 L4N-T79 13‘\!*16 iéhri

14K-318 147-301 147T-307

14K-316 144-10 ~  14A-33 & 147T-331
16

@ T-544  L&T-370
TR-724 IK-204  2K-324

9Y-29 needs blow sand pushed away from well; 97-220 needs sand
puched away from well and diversion made.

¥

{ request this cat work be put on your schedule. I canhavea
zpresentative from each district to accom ANy your cat siu%‘me; and ghow

-
B
Hm the locatdons and work which need to be done, 4
L ft"]’/,f" M“:"’_ \":‘ ;'.- /.t
_.‘L—-/"‘/ " /{ a{ﬁ ';M,r/, f.:"’/
o

/j’, IL,J;’ = "‘, TN TR
Pred . Zzcenach
’miamtezzance Coordinator
Water Works Department

;’ o - ‘?
b e
A2 A 2
g ha 557
dng Sugerintendent

- ‘x

orks Department

l"% ?s.

? '3
j LY &
.tf
‘.‘ﬂf ;i ror |

cer Mr. Arshur Hubbard, jr., Superintendent
Mr. }:zc& Martin, Assistant Superintendent
My, George Socce Administradve Assistant
File: Wells and Windmills
Well Folder
Chrono

FEZ/rb
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- " WELL RECORD }
Water Well Development ‘ WELL NO. lﬁ}(“i@
Navajo Tribe
Window Rock, Arizona .
Quad. No / 0 é (ig Séf Miles west. 7( Z _ Miles south JL &5

2k miles HE KL Pzeo Station - hniles N of Rebobeth
Lacation

Began well Cotober 1953 Finished well__ Oebober 1953
Dianeter of well .. 18" Depth of weil 22
Static water lovel : 35! Drawdown 30! Recovery.
Quantity of water on test rum: bailer: pump:_.m__uq“_(}.l"?_kf. Tested for hours
an - thd o
Kind of casing:6 ﬁl& -84 gl'geslggé length
Screen kind ngth . 82'«320%  Mesh
Contractor ?. H. mm Address
Gravel packed 35' - 123°
. LOG
DEPTH
Fromn To Formation Acquifer Remarks
) 48

58 95 g@;wgﬂ@ks of clay

o5 188 Guréwel « pand
Remarks:
S.pb.
T Feta Calcium | Magnesmm ‘Sodmm | Chlorides Sulfates Carhonates | P.H. o0

Salts , Ca | i l clL { HCO, | l 3

l o !
| | |

i £

Exeellent Good Fair Poor Doubtful Not suitable for domestic, livestock use




T

(.

T A

2 4’»:/

Cylinder size:

Tubing, cylinder and suction -
pipe length in feei: /¢4

R
Y.,
; B

s ‘Kind of pump rod:

Size of box ynd pin:

Liner, if any:

=
g .
o : .
3 o C G it
! Windmill: (make) 48 &%
Size:
Storage: (kind)
Capacity:
Troughs: (kind) No.
Comments:

PRIV 5

J N ——




COPY -

Yemorandum September 28, 1953

Toz John J, Schwarsza

From: Joseph T. Callahan, ‘Holbrook, Arizona

Subject: Preliminary bail test, well 16K-336

4 preliminary bail test was conducted on September 2h, 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 fest 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 L0 feet of casing had been
perforated. With the bottom of the casing set in gravel at an approximate
depth of 112 feet, the perforated zone of casing extended up into the gquick~
sand, which lies between L8 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 developed if only that part of
the casing adjacent to the gravel were perforated.

s/ Joseph T. Callahan
dJogseph T. GCallahan
Geclogist

JTC/ci

ce: Howard Gorman




[ 2

i

Memorandum \ "~ Qctober 1, 19%3

To: Jobn J. Suliwars, W

From:  J. T. Callahan, Holf'm’-_ 5 Arizona
Subject: Completion and bail test of well 16K-336; located about 2% miles
notth of El Paso Wingate Pumping Station, in the S.¥. %, sec. 33,

T 16 N, R 1.

This well was completed and bail tested on September 30, 1953.
The following information was obtained from the bail test:

Total depth o 118 feet

Static Water level b feet

Balling rate 1}1.6 gallons per minute
Bailing time 62 minutes

Drawdown 27.5 feet

Recovery 29 feet in L0 minutes
Aguifer Quarternary gravel from 100

«faet to 118 feet

The sztatic water level was higher following bail testing than
it was prior to. testing.

The Qual:lty of Water Laboratory in Albuguerque reported that
this water is satisfactory for domestic use.

s/ Joseph.T. Callalian
Jogeph T. Callaban
Geologlist

JTC/e3










NECR Water Well Sampling
TDD No: 02-09-10-08-0005

Page 2
Well 15T-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 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#1

The NR#! 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 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 START’s activities associated with this project, please do not hesitate to contact me.

Respectfully,

Mike Folan



NECR Water Well Sampling
TDD No: 02-09-10-08-0005
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START Member

Attachments: A — Homesite Location Map
B —Data Tables
C — Photographic Documentation
D- QASP

cc: file



ATTACHMENT A:
Well Location Map




TDD: 08-10-08-0004
PAN: 002693.2103.01RA

T
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LEGEND : Figure 1

Drinking water well NECR .
Water Well Sampling
N Navajo Nation

0 2.25 4.5 9 Miles
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ATTACHMENT B:
Data Tables




Table 1: NECR Water Well Sampling Data

TDD:09-10-08-0005 PAN:002683.2104.01 RA

6 6100 (diip
Result {Units Result |Units Result |Units
pH 7.1 ;_pH 7.1 pH 6.8
Conductivity 0.26 Sim Conductivity 0.26 S/m Conductivity 0.35 Sfm
Turbidity 10.1 NTU Turbidity 10.1 NTU Turbidity 10.1 NTU
§ {Dissolved Oxygen 6.30 mg/L Dissolved Oxygen 6.30 mgiL Dissolved Oxygen 7.99 mgil
E) Temperature 7.6 °C Temperature 7.6 °C Temperature 121 °C
nf_,' Salinity 0.1 Y Salinity 0.1 % Salinity 0.2 %
-
Total Dissolved Solids 1.7 g/L Total Dissolved Solids 1.7 glL Totat Dissclved Solids 2.2 g/L
Oxidation Reduction Oxidation Reduction Oxidation Reduction
Potential 100 my Potential 100 mv Potential 129 imV
Analyte Result [Units Analyte Result {Units Analyte Result Units
Aluminum 220 ug/t, Afuminum 82 ug/L Aluminum 68.0 ug/L
Antimony 3.00 ug/L Antimony 7.34 ug/L Antimeny 5.83 ugib
Arsenic 5.00 ug/L Arsenic 5.00 ug/l Arsenic 7.54 ug/L
1Barium 13.1 ug/L Barium 13.4 ug/L  ]Barium 8.24 ug/L
Beryllium 1.00 ug/L Beryllium 1.00 ug/L |Beryl!ium 1.00 ug/L.
Bromide 0.200  jug/l Bromide 0.200 fugl.  |Bromide 0.200  |ugil
Cadmium 1.00 ugfl. Cadmium 1.00 ug/l. |Cadmium 1.17 ugll.
Calcium 270000 |ug/L Calcium 281000 jug/L |Calcium 373000 jug/L
Chromium 13.9 ugfL Chromium 1.00 ug/L |Chromium 1.16 ug/t
Cobalt 1.13 ug/L Caobalt 1.00 ug/lL lcobale 1.00 ug/t
= [Copper 3.00 ug/L Copper 3.00 ugil Gopper 3.00 ug/L
% Iron 482 ug/l. Iron 468 ug/L. Iron 685 ug/l.
“ |Lead 3.30  fugll  |lLead 330 Jugl  |read 330 |ugh
Magnesium 119000 |ug/L Magnesium 122000 {ugiL IMagnesium 144000 |ug/L
JManganese 320 ug/L Manganese 319 ug/L IManganese 162 ug/L
IMercury 0.066 |ug/L Mercury 0.066 Jug/l |Mercury 0.066 Jugil
INickel 7.3 Jugi.  Mickel 151 Jugll.  |Micket 1,50  fugll
Potassium 7430 ug/L Potassium 7690 ug/lL |Potassium 5650 ug/L
Selenium 7.7 ugflL Selenium 37.7 ug/lL Selenium 43.8 ug/L
Silver 1.00 ugfl Silver 1.00 ug/l Silver 1.00 ug/L
Sodium 135000 |ug/l. Sodium 140000 |ug/L Sodium 1868000 |ug/L
Thalliumn 5.00 ug/t. Thallium 5.00 ug/t Thaltium 8.8 ug/l
Vanadium 1.00 ug/t Vanadium 1.00 ug/L Vanadium 1.00 ugfL
Zinc ‘|338 ug/t. Zinc 355 ug/t Zino 839 ug/L.
Analyte Result |Units Analyte Result |Units Analyte Result {Units
ALPHA 262 pCifL ALPHA 5.80 pCifl ALPHA -0.526 jpCilL
|IBETA 6.58 pCill. BETA 86.02 pCifL BETA 2.62 pGill
- cht Uranium-235 0.00 percent |Pct Uranium-235 0.00 percent {Pct Uranium-235 0.00 percent
B lRadium-QZB ' 0.880 |pCift. Radium-226 0.540 |pCilL Radium-226 1.18 pCiHlL.
g' [Radium-228 341 |pCil  |Radium-228 ‘ 3.7t |pCifl.  |Radium-228 3.34  |pCil
% Thorium-228 -0.0147 |pCilt Thorium-228 0.155 |pCilL Thorium-228 -0.138 |pCilL
o |Thorium-230 -0.185 |pCilL Thorium-230 0.8i8 |pCilL Thorium-230 -0.158 pCilL
Thorium-232 -0.133 |pCi/lL Thorium-232 -0.0195 [pCi/L  |Thorium-232 -0.0195 {pCilL
Uranium-233/234 1.16 pCilL Uranium-233/234 1.73 pCi/L Uranium-233/234 0.317 |pCilL
Uranium-235/236 0.114 |pCi/lL Uranium-235/236 0.0569 IpCi/L Uranium-235/236 0.219 |pCilL
Uranium-238 1.20 pCifl. Uranium-238 : 0.790 {pCilL Uranium-238 0.442 |pCill,

Page 1 0of 4



Table 1: NECR Water Well Sampling Data

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

472681 86! Ipticat
Analyte Resuit |Units Anailyte Result {Units Analyte Result  |Units
Chloride 14.0 mg/L Chloride 14.1 mgil Chloride 10.5 mo/l
%:, Nitrate 0.267 |mgiL Nitrate 0.266 |mg/l.  [Nitrate 0.100 |mg/L
g |Nitrite 0.100 Img/L Nitrite 0.100 |mgiL Jvitrite 0.100 |mgiL
@ QOrtho-phosphate 0.200 Img/l Ortho-phosphate 0.200 |mg/t QOrtho-phosphate 2.00 mg/L
Sulfate 1380 mg/L Suifate 1310 mg/t Sulfate 2000 mg/L
|Fluoride 1.19 mg/L Flugride 1.24 mgiL Fluoride 1.52 mg/t
Analyte Result |Units Analyte Result [Units Analyte Resuli  {Units
5D H,0 -80.8 % 50 H,0O -81,2 % 5D H,O -73.1 %o
[P0 H,0 T 1044 |% 570 H,0 -10.53 |% 5770 H,0 856 |%

Page 2 of 4



Table 1: NECR Water Well Sampling Data

TDD:09-10-08-0005 PAN:002893.2104.01RA

Result |Units Resuft |Units Result  {Units
pH 7.4 pH 7.6 pH 7.4
Conductivity Q.15 S/m Canductivity 0.19 Sim Conductivity 0.36 Sim
Turbidity 29.9 NTU Turbidity 5.5 NTU Turhidity 147 NTU
§ [Dissclved Oxygen 3.05 mg/L Dissolved Oxygen 5.26 mg/L Gissolved Oxygen 6.39 mg/L
5 Temperature 15.5 °C Temperature 16.8 °C Temperature 15.2 °C
5_ Salinity 0.1 % Salinity 0.1 % Salinity 0.2 %
A
Total Dissolved Solids |1 giL Total Dissolved Solids  [1.2 QiL Total Dissolved Solids  [2.3 g/L
Cxidation Reduction Oxidation Reduction Oxidation Reduction
Potential 86 my |Potential 76. mv Potential 127 mv
Analyte Result  [Units Analyte Result [Units Analyte Resuit  |Units
Aluminum 229 ug/L Aluminum 126 ug/L Aluminum 68.0 ug/l.
Antimony 3.00 ug/l. Antimany 3.00 ug/l Antimony 3.00 ug/L
Arsenic 11 ug/l Arsenic 8.53 uglL Arsenic 5.00 ug/L
Barium 450 ug/l Barium 140 ug/l.  IBarium 1.64 ug/L
Beryllium 1.00 ug/L Beryllium .00 ugfl. lBerylEium 1.00 ug/L
Bromide 0.234 ug/L Bromide 0.295 |ug/L IBromide 0.361 ugf/lL
Cadmium 1.00 ug/L Cadmium 1.00 ug/L ICadmium 1.00 ug/L
Calgium 76800 |ugil Calcium 99800 |ug/L Jcaicium 2420 ugfl,
Chromium 1.00 ug/iL. Chromium 1.03 ug/L Chromium 1.43 ug/L
JCobait 1.00 ug/L. Caobalt 1.00 ug/l Cobalt : 1.00 ugiL
= [Copper 29.7 ug/L Copper 3.00 ug/L Copper 204 ugil
& firon 2720 -[ugl.  |lron 181 ugll  Jren 0870  |uglL
® ILead 3.58 ug/L Lead 3.30 ug/L JLead 3.74 ug/l
Magnesium 20600  |ug/l Magnesium 43500 |ug/l IMagnesium 479 ug/L
Manganese 95.9 ug/lL Manganese 122 ugil. IManganese 51 ugfL
Mercury 0.066 ugiL Mercury 0.066 |ug/L IMercury 0.066 fug/l
Nickel 1.50 ug/L Nickel 1.50 ug/L INickeI 2.38 ugfl
Potassium 2540 ug/lL Potassium 3940 ugil. JPotassium 3200 ug/t
Selenium 10.2 ug/L Selenium 5.00 ug/L Selenium 26.7 uglt
Silver 1.00 ug/l Silver 1.00 ug/L Silver 1.00 ug/L
Sodium 202000 [ug/L Sodium 233000 |ug/L Sodium 694000 |ug/L
Thallium 5.00 ug/L. Thallium 5.00 ug/L. Thallium 6.45 ugilL
Vanadium 1.00 ug/L Vanadium 1.00 ug/l Vanadium 1.00 ugilL
Zinc 153 ug/L Zing 148 ugflL. Zing G659 ugfl
Analyte Result |Units Analyte Result |Units Analyte Result |Units
ALPHA - |0.128  |pCiL  JALPHA 5.46 pCilL  JALPHA 9.79 pCill.
BETA 4.99 pCilL  |BETA 2.37 pCiiL BETA 2.72 pCill
- Pgt Uranium-235 0.00 percent IPctUraniurn-ZSS 0.00 percent |Pct Uranium-235 0.00 percent
2 JRadium-226 1.20 pCHL lRadium-ZZB 0.464 |pCiL Radium-226 : 0.639 |pCilL
g' |radium-228 458 |pCiL  JRadium-228 0.747 |pCi.  |Radium-228 177 |pCil.
% Thorium-228 0.298 pCi/L Thorium-228 -0.0682 |pCiil. Thorium-228 0.133 |pCiL
& ITherium-230 -0.524 [pCilL  |[Thorium-230 0.0264 |pCill. | Thorium-230 0.480 |[pCilL
Thorium-232 -0.0195 |pCi/L Thorium-232 -0.0722 |pCifl Thorium-232 -0.0195 |pCilL
WUranium-233/234 -0171  |[pCilL  fUranium-233/234 0.297 |pCifl. Uranium-233/234 2.61 pCilL
Uranium-235/236 0.181  |pCi/l.  [Uranium-235/236 0.115  |pCill Uranium-235/236 0.174  |pCilL
Uranium-238 0.392  |pCill Uranium-238 1.40 pCifl Uranium-238 2.82 pCill
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Table 1: NECR Water Well Sampling Data

TDD:09-13-08-0005 PAN:002693.2104.01 RA
; L]
Analyte Rasult {Units  JAnalyte Result {Units |Analyte Result |Units
Chloride 18.8 mo/l.  {Chloride 221 |mgit  |Chloride 154 mgil
% Nitrate 2.89 mg/L !Nitrate 5.97 mg/L Nifrate 0.100  Imgil
g [Nitiite 0100 [mg/l  [Nitrite 0.100  imgil Nitrite $.100  {mg/L
“ |Ortho-phosphate 0.291 mg/L. Ortho-phosphate 0.163 {mgiL Ortho-phosphate 2.00 mu/L
Sulfate 118 mg/L Suifate 368 mail Sulfate 1460 mg/L
JFluoride 0.861 |mgiL Flucride 0.483 img/l. FFluoride 1.73 mg/l
Analyte Result |Units  JAnalyte Result {Units Analyte Result |Units
50 H,0 -91.4 % 5D H,0 826 |% 5D H,0 1073 |%
570 H,0 -12.04 |% 570 H,0 -11.01 % 590 H,0 1414 1%
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Table J

Anions by 300.0

Fluoride

Anions by 300.0 Chloride 250 75-125 20
Anjons by 300.0 Nitrite as N 1 0.10 75-125 20
Anions by 300.0 Nitrate as N 10 0.10 75-125 20
Anions by 300.0 o-Phosphate, as P Not Available 1.0 75-125 20
Anions by 300.0 Suifate 250 (s) 0.50 75-125 20
Metals by 6010B Aluminum 0.1 100 75-125 20
Metals by 6010B Antimony 0.1 100 75-125 20
Metals by 6010B Arsenic 0.01 10 75-125 20
Metals by 6010B Barium 2 20 75-125 20
Metals by 6010B Beryllium 0.005 5 75-125 20
Metals by 6010B Cadmium 0.01 10 75-125 20
Metals by 6010B Calcium Not Available 1000 75-125 20
Metals by 6010B Chromium 0.10 i0 75-125 20
Metals by 6010B Cobalt Not Available 20 75-125 20
Metals by 6010B Copper 1.3 (s) 20 75-125 20
Metals by 6010B Iron Not Available 50 75-125 20
Metals by 6010B Lead 0.015 3 75-125 20
Metals by 6010B Magnesium Not Available 600 75-125 20
Metals by 6010B Manganese 0.05 (s) 15 75-125 20
Metals by 6010B Mercury 0.002 0.5 75-125 20
Metals by 6010B Wickel Not Available 20 75-125 20
Metals by 60108 Potassium Not Available 5000 75-125 20
Metals by 6010B Selenium 0.05 10 75-125 20
Metals by 6010B Silver 0.10 (s) 10 75-125 20
Metals by 60108 Thallium 0.002 10 75-125 20
Metals by 6010B Vanadium Not Available 20 75-125 20
Metals by 6010B Zinc 5(s) 10 75-125 20
Gross alpha by 900.0 | alpha See table A-1 1.0 piC/L 75-125 20
Gross beta by 900.0 | beta See table A-1 1.0 piC/L 75-125 20
903.1 Ra-226 See table A-1 1.0 piC/L 75-125 20
904.0 Ra-228 See table A-1 1.0 piC/L 75-125 20
e oy FASL | 11,238,230,232 | Sectable Al | 1.0piC/L 25 75-125 20
e R Al %ggg%%g Sce table A-1 | 1.0 piC/L 25 75-125 20

Key: RPD = relative percent difference;

Applicable

me/L = milligrams per liter;

/L = micrograms per Liter NA = Not

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

Version: September 2010
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A

Summary of General Chemistry

Well# . Sampling Date’ Dissolved  Calewm  Magnestum  Potassium Sodium Total Chionde  Sulfate  pH (Units)
Solds {mg/L) (CaCQO,) (mgA.) (mgh) {mg/L) Hardness (mg/L) (/L)
(mgi) : . ‘ (mgit)
USEPA or NNEPA MCL 500 75-200 none none none 500 250 250 6585
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA NTUA field
Grey 10/28/2003 553 5 3760  (777)-36 669 241 2400 45 3050 772
Solar 10/29/2003 561 8 380 1200 4 00 279 1480 484 3520 8 61
14K-313 10/29/2003 1,095 0 6400 4400 436 1050 1,080 D 107 1,0700 831
14K-588 8/5/2003 21360 2518 1251 710 143 1 1,143 % 191 1,097 2 BO7
15K-303 10/28/2003 3,043 0 9800 (?77)-940 597 1910 400 121 1,9400 B 13
16-4-10 10/29/2003 2375 1520 320 161 837 1840 143 271 7 45
16K-338 10/29/2003 B37 6 2000 880 284 207 0 288 0 209 1220 805
16K-340 10/29/2003 1,469 0 4200 1800 365 2860 6000 255 41990 816
16T-348 10/29/2003 8609 40 80 086 2220 120 348 1550 963
16T-534 10/29/2003 8118 1320 760 300 1790 208 0 80 3140 867
16T-559 10/28/2003 498 4 120 150 17 1620 270 459 1480 887
18T-606 10/28/2003 3,500 0 196 0 1,7400 691 2450 1,940 0 233 11300 7 45
16T-608 10/28/2003 1,0150 2490 360 086 3800 600 25190 1340 882
Boldface numbers indicate values exceeding standards
Abbreviations MCL = maximumn contaminant level, mg/L = milkgrams per hiter, NMSLD = New Mexico Scientific Laboratery Divisian,
NTUA = Navajo Tribal Utiity Authonty, ??? = data are questionable : ' '
CRCWellsWaterQualty2003 Page 2

Hev'd February 25, 2004
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Summary of Heavy Metals and Aesthetic Parameters

Fluornde

*freld tests by New Mexico Environment Department

Boldface numbers indicate values exceeding standards

J

“*lab resulis reporied By NMSLD

Abbreviations MCL = maximum contaminant level mg/L =miligrams per liter NMSLD New Mexico Scientific Laboratary Division
NTUA = Mavajo Tribal Utlity Authority WQCGC =N M Water Qualty Control Commission groundwater standard 7?7 = data are questionable

AY

Revd February 25 2004

CRCWelisWaterQualty2003

Well # Sampling Date Arsenre Cadmium - Chromiurr  Copper (mg/l) Lead (mgf’L} Nickel Selenium Iren {mg/L)
(mgl) . (mgl) _(mglL) (mgh)  (mgh)  (mg)
USEPA or NNEPA MCL a010 0005 005 13 G602 01 005  1s8waco 03
Lab NTUA NTUA NTUA NTUA NTUA NTUA NTUA fleld* freld*
Grey . 10/28/2003 <0005 <00002 <0 001 <002 0 001 <004 <0 005 092 001
Solar 10/28/2003 <0 005 <0 0002 <0 001 0062 <0 001 <0 04 <0 005 032 410
14K 313 10/29/2003 <0005 <00002 <0 001 <002 <0 001 <0 04 <0 005 134 054
14K 586 8/5/2003 0008 <0001 <0 001* <01 <0001 <0 1** <0 005™ not tested 510
15K 303 10/28/2003 <0 005 <0 0002 <0 001 0 026 <0 001 <004 <0 005 160 068
16410 10/28/2003 <0 005 <0 0002 <0 001 <002 <0 001 <0 04 0 043 058 010
16K 336 10/29/2003 0006 <0 0002 <0 Q01 <002 <0001 <0 04 <0 Q05 103 200
16K 340 10/29/2003 <0005 <DO002 <0 001 <002 <0 001 <004 <0 005 o7 040
. 16T 348 10/29/2003 <0 005 <0 0002 <0 001 <002 <0 001 <004 = <0005 047 602
16T 534 10/29/2003 <0 005 =0 0002 <0 001 <0 02 <0 001 <0 04 <0 005 044 049
16T 558 10/28/2003 <0005  <00002 <0 001 <002 <0 001 <0 04 <0 005 064 007
16T 606 10/28/2003 <0 005 <0 0002 <0 001 <002 <0 001 <004 <0 005 1186 328
16T 808 10/28/2003 <0 005 <0 0002 <0 001 <0 02 <0 001 <004 0006 196 012

Page 3



Summary of Selected Radionuciides”

Well # Sampling Date Gr Alpha (U Gr Beta Radium 226 Radium 228 Total Uranium
NatRef)  (Sr/Y 90 {pCiL) {pCyL}) Uramum  mass {Ug/l)
(pCyL) Ref) {pCiL) ‘
(pGyL) _
USEPA or NNEPA MCL 15 none combined 5 0 ngne - 30
. ~

Grey 10/28/2003 720 940 010 040 994 14 84
Solar _ 10/25/2003 nd 440 008 020 016 024
14K 313 10/28/2003 nd 449 004 050 004 005
14K 586 . 8/5/2003 1080 14 90 260 nottested notiested 300
15K 303 10/28/2003 400 300 047 150 046 069
16 4 10 10/29/2003 4419 26 00 033 070 46 48 6937
16K 336 10/29/2003 590 4 40 083 030 038 057
16K 340 10/29/2003 . nd : 4 90 040 040 196 292
16T 348 10/29/2003 nd 180 nd 0G0 020 029
16T 534 10/29/2003 nd 270 020 - 050 010 015
16T 559  10/28/2003 nd 150 005 nd 0086 009
167 606 10/28/2003 4000 2040 834 080 468 599
167 608 10/28/2003 540 nd 004 140 386 576

*All samples except for 14T 586 analyzed at USEPA lab in Las Vegas NV 14T 586 analysis at N M State Laboratory

Boldface numbers indicate vaiues exceeding standards ,
Abbreviations MGCL = maximum contaminant level pCi/L = picoCuries per liter

Revd February 25 2004 CRCWellsWaterQuahty2003 .

~
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WELL RECORD
Water Well Development

Navajo Tribe
Window Bock, Arizona WELL NO.

10.80

16K-340

Quad. No 106 Miles west 5.45 Miles south

Sprinstead Trailer School - 2 miles NW of Kit Carson Cave
Location

Began well Finished well __dune 6, 1954
Diameter of well ___ 0" Depth of well 141
Static water level 30.5' Drawdown 68° Recovery
20 233 at 100!
Quantity of water on test run: bailer: pump: or =2 _G. P. M. Tested for hours

Kind of casing:8=5/8" X 14kles and length
Torch Perf -
Screen kindo . _0v PeTTOrations o pottom joints  esh

Contractor P.H. Dunn ing Address
DEPTH LOG
From To Formation Acquifer Remarks
0 15 Surface soil
15 41 Soft sandy soil
4T 55 Bulf c¢lay
55 70 Blue clay
70 85 Blue snayd clayi Allubium
8b 140 Sand - streaks df clay — water
148 141 Blue clay ,

Rematks: Drawdown 68' from W.L. R7.5

$.P.
Tera Calcium Magnesium Sodium Chlorides Sulfates Carbonales PH. Co
Salts Ca. Mg. Na CL e HCO 3
4 3
Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock uge

Nirp. ot
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WELL RECORD

S Water Well Development WELL NO. -3-‘55%31%{}__

Navajo Tribe
Window Rock, Arizona

S . P
Quad. No LG fi Y s5& ) Miles west: S5 Miles south /.08
Tocation
Regan well Finiched veell 6 » &~ 5k
Diameter of well gt Depth of well 1k
Static water level Drawdown Recovery.
&t 200°
Quantity of water on test run: bailer: pump: &3 G.P.M. Tosted for hours
Kind of casing: —8 5/8% % IBIY  Sizes and length
Screen kind Zoreh cub perdornbieefgh 2 bobtog jolule  Mesh
Confraclor ¥, H. Duming - Address
LOG
DEPTH
o From To + Formation Acquifer Remarks
i L Sovface soll
) 4 ol sondy Boil
43 55 E Bl Jlegr
83 10 Biue olay
_n O3 Biue gandy cloy |
55 146 Hand - abrecks of cley - watexr
150 4l 1 Hue cloy
3
!
/
Rerarks:
S.P.
Teta | Caldum ! Magnesium ! Scdium | Chlorides | Sulfates | farbonates ! P.H. co
Salts f Ca. i Mg. ; Na. L i ! ! BCO 3
o 1 : P » s | s |
— : o ! |
—~ | | | | L

Excellent Good Fair Poor Doubtfil Not suitable for domestic, livestock wuse










Navajo Nation Water Management Branch
Well Log and Drilling Report

PO Box 678 Fort Defiance, Arizona * PH: 928.728.4004 * FAX: 928.728.4126

WELL NO:  16K-340 PWSID:
WELL NAME/OTHER NO:
WELL TYPE: ww WELL STATUS: ACT WELL USE: LIV
LOCATION: 2 M. NW OF KIT CARSON CAVE
UTM : X(EAST) 717664 Y (NORTH) 3241251 ZONE: 12 OPERATOR: TRIBE O&M
WATERSHED CODE: 15020006000 STATE: NM COUNTY: MK CHAPTER CODE: CHUR
GRAZING DISTRICT: 16 LOGCATION DATA SOURCE: WELL FILE/FLD CHKD 3/95
WELLNO: 16K-340 STARTED: 5311954 COMPLETED: 6/23/1954
ELEVATION: 6682 FT. DEPTH: 141 FT. DEPTHMEASURED:
DIAMETER: 10 IN. DEPTH IS: R Measured, Estimaled, Reported
CASING_DIAMETER: 862 IN. FROM: -0.3 FT. TO: 141 FT. MATL: STL
CASING_DIAMETER: ¢ IN. FROM: ¢ FT. TO¢ 0 FT. MATL:
CASING_DIAMETER: 0 IN.  FROM: 0 FT. TO: 0 FT. MATL:
CASING_DIAMETER: 0 IN. FROM: 0 FT. TO: 0 FT. MATL:
CASING PERFORATED FROM: 101 FT. " ro: 141 FT. OPENINGTYPE: P
CASING PERFORATED FROM: o FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. QPENING TYPE:
CASING PERFORATED FROM: 0 FT. TO: 0 FT. OPENING TYPE:

DATE WELL TURNED OVER TO TRIBE: ]
FUNDED BY: CONTRACTOR: P.H. DUNNING

SITE IMPROVEMENTS: WM-WP.-TA-WL TYPE OF LIFT: PS8 ENERGY: WM
HORSEPOWER RATING OF PUMP: 0 ON SITE STORAGE CAPACITY: 27300 GAL.
STRUCTURE DATA SOURCE: WELL FLEIFLD CHKD 03/95
WELLNO: 16K-340 - USGS PRINCIPLE AQUIFER CODE:  1T10ALVM
THICKNESS: 0 ET. NOMINAL YIELD: 0 GPM DATE YEILD MEASURED:
BAILER/PUMP TEST: BT RATE: 23.3 GPM TEST PERIOD: 0 HR. TESTDATE: 6/231954
DRAWDOWN: - 68 FT. OBSERVATION WELL DATA AVAILABLE: N )
HORIZONTAL CONDUCTIVITY: 0 FT/DAY SPECIFIC CAPACITY: 0 GAL/MINJFT.
VERTICAL CONDUCTIVITY: o FT/DAY STORAGE COEFFICIENT: 0
COEFFICIENT OF TRANSMISSIVITY: 0 FT2/DAY
AVAILABITY OF TEST DATA: DRILLERS/ELECTRIC LOGS: bL
HYDROLOGY DATA SOURCE: WELL FILE/USGS LiTH. LOG

page Jofz st A o o L



WELL NO:  16K-340

STATIC WATER [ EVEL(S):
375 FT. 6/23/1954
305 FT. 6/6/1954

GEQLOGIC INTERVALLS):

ToP BOTTOM UNIT
6 0 110ALVM
COMMENT(S):

AVAILABLE - DRILLER'S LOG/WATER QUALITY DATA/USGS LITHOLOGIC
LOGIINSPECTION 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-240} 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

g nge 2 sz

LITHOLOGY

SAND

-BRN/LT GRY/NVF-C GRIPR 8




ATTACHMENT D:
Summer 2022 Data

Wells:
16K-336
16K-340
14K-586
15T-303

Mill Well |



2

LUNC Mill Well g

Well ID Latitude |Longitude

14T-586 35661717 -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]

Legend Prepared for: U.S. EPA Region 9
@ Existing Wells [ Lease Boundary S,

[] Kerr-McGee Pond Fenceline p==y 100-foot Step Out Notes: M
t==d Boundary NECR North East Church Rock
Kerr McGee Ponds XRF Xray fluorescence

C Investigation Boundary UNC Mill Boundary . Task Order No.: Contract No.:
T Prepared By: " 0003 Figure No:
ormer Pond Area EP-S9-17-03
F Stockpile Al
— N:::rM, och. ° drea ——— Feet @ TETRA TECH Location: Date: X
ne Soundary 0 5.000 10,000 QUIVIRA 09/10/2020
Potential Soil Borrow Areas ’ ’

NECR EXISTING WELL LOCATIONS

<§
"0 prote”




. * Pace Analytical
//%BAI]&MM‘J ace Analytica

1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-001 CollectionDate: 6/21/2022 2:26:00 PM
ClientSample ID: 16K-336-GWQ1-01 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Anions/Cations
Alkalinity, Total (As CaCO3) 644 mg/L 5 SM 2320B 06/30/2022 2246 KAT
Chloride 19 mg/L 1 EPA 300.0 06/24/2022 1751 AB
Nitrogen, Nitrate+Nitrite (as N) 1.0 mg/L 0.1 EPA 353.2 07/18/2022 1236 AMB
Sulfate 122 mg/L 1 EPA 300.0 06/24/2022 1751 AB
Calcium 79 mg/L 1 EPA 200.7 06/29/2022 1506 DG
Magnesium 20 mg/L 1 EPA 200.7 06/29/2022 1506 DG
Potassium 3 mg/L 1 EPA 200.7 06/29/2022 1506 DG
Nitrogen, Ammonia (As N) 3.6 mg/L 0.1 EPA 350.1 07/08/2022 1305 AMB
Phosphorus, Orthophosphate as P 0.247 mg/L H 0.1 EPA 300.0 06/24/2022 1751 AB
General Parameters
Hardness, Calcium/Magnesium (As CaCO3) 280 mg/L 1 SM 2340B 08/08/2022 1528 WN
Nitrogen, Total Kjeldahl (TKN) 4 mg/L 1 EPA 351.2 06/28/2022 1127 AMB
Total Dissolved Solids (180) 970 mg/L 10 SM 2540 06/24/2022 1125 JMS
Total Organic Carbon 6 mg/L 1 SM 5310B 07/06/2022 1802 AB
Total Suspended Solids 4 mg/L J 5 SM 2540 06/27/2022 1327 KAT
Metals - Dissolved
Aluminum ND mg/L U 0.1 6010C 06/29/2022 1506 DG
Antimony 0.000135 mg/L J 0.005 6020A 06/27/2022 1632 MS
Arsenic 0.00407 mg/L J 0.005 6020A 06/27/2022 1632 MS
Barium 0.4 mg/L 0.1 6020A 06/27/2022 1632 MS
Beryllium ND mg/L U 0.001 6010C 06/29/2022 1506 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1632 MS
Chromium ND mg/L U 0.01 6010C 06/29/2022 1506 DG
Cobalt ND mg/L U 0.01 6010C 06/29/2022 1506 DG
Copper 0.00227 mg/L J 0.01 6020A 06/27/2022 1632 MS
Iron ND mg/L U 0.05 6010C 06/29/2022 1506 DG
Lead ND mg/L u 0.001 6020A 06/27/2022 1632 MS
Manganese 0.10 mg/L 0.01 6010C 06/29/2022 1506 DG
Molybdenum ND mg/L U 0.02 6020A 06/27/2022 1632 MS
Nickel ND mg/L U 0.01 6010C 06/29/2022 1506 DG
Selenium ND mg/L U 0.005 6020A 06/27/2022 1632 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1632 MS
Thallium ND mg/L U 0.001 6020A 06/27/2022 1632 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1506 DG
Uranium 0.000422 mg/L J 0.001 6020A 06/27/2022 1632 MS
Vanadium ND mg/L U 0.02 6020A 06/27/2022 1632 MS
Zinc 0.0169 mg/L J 0.05 6010C 06/29/2022 1506 DG

These results apply only to the samples tested.
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ENERGY W Trust our People. Trust our Data. [ Billings, MT 800.735.4489 = Casper, WY 888.235.0515

LABORATORIES f1aD:com Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

ANALYTIéAL SUMMARY REPORT

August 17, 2022

United Nuclear Corporation
PO Box 1088
Gallup, NM 87305-1088

Work Order: C22070748 Quote ID: C6117
Project Name: UNC-MILL

Energy Laboratories, Inc. Casper WY received the following 1 sample for United Nuclear Corporation on 7/20/2022 for analysis.

Lab ID Client Sample ID Collect Date Receive Date  Matrix Test

C22070748-001 Domestic Water Well 07/19/22 9:54 07/20/22 Agueous Metals by ICP/ICPMS, Dissolved
Metals by ICP/ICPMS, Total
Alkalinity to pH 4.5
Anion - Cation Balance
Mercury, Total
Anions by lon 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

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 .

Report Approved By:
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LABORATORIES vww.energylab.com Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

ENERGY w Trust our People. Trust our Data. J Billings, MT 800.735.4488 « Casper, WY 888.235.0515

CLIENT: United Nuclear Corporation
Project: UNC-MILL Report Date: 08/17/22
Work Order: C22070748 CASE NARRATIVE

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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LABORATORIES www.energylab.com Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

ENERGY w Trust our People. Trust our Data. J Billings, MT 800.735.4488 « Casper, WY 888.235.0515

Work Order Sample Summary

CLIENT: United Nuclear Corporation

Project: UNC-MILL

Work Order: C22070748 Report Date: 08/17/22
Lab ID Client Sample ID Collection Date Date Received
C22070748-001  Domestic Water Well 7/19/2022 9:54:00 AM 7/20/2022

Page 3 of 25



ENERGY w Trust our People. Trust our Data. ( Billings, MT 800.735.4488 « Casper, WY 888.235.0515

LABORATORIES Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

A

LABORATORY ANALYTICAL REPORT
Prepared by Casper, WY Branch

Client: United Nuclear Corporation Report Date: 08/17/22
Project: UNC-MILL Collection Date: 07/19/22 09:54
Lab ID: C22070748-001 DateReceived: 07/20/22
Client Sample ID: Domestic Water Well Matrix: Aqueous
MCL/
Analyses Result Units Qualifiers RL QCL Method Analysis Date / By
MAJOR IONS
Bicarbonate as HCO3 258 mg/L 6 A2320 B 07/23/22 01:27 / dmb
Chloride 47 mg/L 1 E300.0 07/23/22 05:17 / dmb
Sulfate 469 mg/L D 2 E300.0 07/23/22 05:17 / dmb
Calcium 8 mg/L 1 E200.7 07/25/22 19:08 / eli-b
Magnesium 5 mg/L 1 E200.7 07/25/22 19:08 / eli-b
Potassium 2 mg/L 1 E200.7 07/25/22 19:08 / eli-b
Sodium 333 mg/L 1 E200.7 07/25/22 19:08 / eli-b

PHYSICAL PROPERTIES

pH 8.3 s.u. H 0.1 A4500-H B 07/21/22 12:24 | mnm
pH Measurement Temp 176 °C A4500-H B 07/21/22 12:24 | mnm
Solids, Total Dissolved TDS @ 180 C 1020 mg/L 20 A2540 C 07/21/22 12:25 / mnm
NUTRIENTS

Nitrogen, Nitrate+Nitrite as N 0.17 mg/L 0.05 E353.2 07/21/22 16:01 / erc
Nitrogen, Ammonia as N 0.16 mg/L 0.05 E350.1 07/21/22 12:24 | dmb

METALS, TOTAL

Aluminum ND mg/L 0.03 E200.8 07/29/22 01:24 / eli-b
Arsenic 0.002 mg/L 0.001 E200.8 07/29/22 01:24 / eli-b
Beryllium ND mg/L 0.001 E200.8 07/30/22 07:01 / eli-b
Cadmium ND mg/L 0.001 E200.8 07/29/22 01:24 / eli-b
Cobalt ND mg/L 0.005 E200.8 07/29/22 01:24 / eli-b
Lead ND mg/L 0.001 E200.8 07/29/22 01:24 / eli-b
Manganese 0.044 mg/L 0.001 E200.8 07/29/22 01:24 / eli-b
Mercury ND mg/L 0.0001 E245.1 08/02/22 17:48 / eli-b
Molybdenum 0.006 mg/L 0.001 E200.8 07/29/22 01:24 / eli-b
Nickel ND mg/L 0.005 E200.8 07/29/22 01:24 / eli-b
Selenium 0.070 mg/L 0.001 E200.8 07/29/22 01:24 / eli-b
Uranium 0.300 mg/L 0.0003 E200.8 07/29/22 01:24 / eli-b
Vanadium ND mg/L 0.01 E200.8 07/29/22 01:24 / eli-b
DATA QUALITY

Solids, Total Dissolved - Calculated 994 mg/L 1.00 A1030 E 08/06/22 10:22 / tif
A/C Balance -0.36 % A1030 E 08/06/22 10:22 / tif
Anions 15.4 meg/L A1030 E 08/06/22 10:22 / tlf
Cations 15.3 meg/L A1030 E 08/06/22 10:22 / tif
TDS Ratio 1.03 unitless A1030 E 08/06/22 10:22 / tIf

RADIONUCLIDES, TOTAL

Gross Alpha minus Rn & U 0.5 pCi/L U E900.1 08/01/22 15:01 / trs
Gross Alpha minus Rn & U Precision () 0.7 pCi/lL E900.1 08/01/22 15:01 / trs
Gross Alpha minus Rn & U MDC 1.1 pCilL E900.1 08/01/22 15:01 / trs
Gross Beta 61.6 pCi/L E900.0 08/09/22 09:37 / hat
Report RL - Analyte Reporting Limit MCL - Maximum Contaminant Level
Definitions: 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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LABORATORIES Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

A

LABORATORY ANALYTICAL REPORT
Prepared by Casper, WY Branch

Client: United Nuclear Corporation Report Date: 08/17/22

Project: UNC-MILL Collection Date: 07/19/22 09:54

Lab ID: C22070748-001 DateReceived: 07/20/22

Client Sample ID: Domestic Water Well Matrix: Aqueous
MCL/

Analyses Result Units Qualifiers RL QCL Method Analysis Date / By

RADIONUCLIDES, TOTAL

Gross Beta precision (1) 6.8 pCi/L E900.0 08/09/22 09:37 / hat
Gross Beta MDC 4.8 pCi/lL E900.0 08/09/22 09:37 / hat
Lead 210 3.7 pCilL E909.0 08/04/22 15:53 / hat
Lead 210 precision () 1.3 pCi/lL E909.0 08/04/22 15:53 / hat
Lead 210 MDC 1.3 pCi/lL E909.0 08/04/22 15:53 / hat
Radium 226 0.4 pCilL E903.0 08/09/22 15:08 / trs
Radium 226 precision () 0.2 pCi/lL E903.0 08/09/22 15:08 / trs
Radium 226 MDC 0.2 pCilL E903.0 08/09/22 15:08 / trs
Radium 228 -0.2 pCi/lL U RA-05 08/03/22 16:31 / trs
Radium 228 precision () 0.8 pCi/L RA-05 08/03/22 16:31 / trs
Radium 228 MDC 1.3 pCi/lL RA-05 08/03/22 16:31 / trs
Radium 226 + Radium 228 0.2 pCilL U A7500-RA 08/10/22 12:00 / dmf
Radium 226 + Radium 228 precision () 0.8 pCi/L A7500-RA 08/10/22 12:00 / dmf
Radium 226 + Radium 228 MDC 1.3 pCi/lL A7500-RA 08/10/22 12:00 / dmf
Thorium 230 0.1 pCi/lL A7500-U C 08/02/22 14:41 ] sec
Thorium 230 precision (%) 0.05 pCi/L A7500-U C 08/02/22 14:41 | sec
Thorium 230 MDC 0.06 pCi/L A7500-U C 08/02/22 14:41 | sec
VOLATILE ORGANIC COMPOUNDS
Bromodichloromethane ND ug/L 0.50 E624.1 07/28/22 07:49 / eli-b
Bromoform ND ug/L 0.50 E624.1 07/28/22 07:49 / eli-b
Chlorodibromomethane ND ug/L 0.50 E624.1 07/28/22 07:49 / eli-b
Chloroform ND ug/L 0.50 E624.1 07/28/22 07:49 / eli-b
Trihalomethanes, Total ND ug/L 0.50 E624.1 08/10/22 13:28 / jlw

Surr: 1,2-Dichloroethane-d4 103 %REC 71-139 E624.1 07/28/22 07:49 / eli-b

Surr: p-Bromofluorobenzene 92.0 %REC 80-127 E624.1 07/28/22 07:49 / eli-b

Surr: Toluene-d8 105 %REC 80-123 E624.1 07/28/22 07:49 / eli-b
Report RL - Analyte Reporting Limit MCL - Maximum Contaminant Level
Definitions: QCL - Quality Control Limit ND - Not detected at the Reporting Limit (RL)

U - Not detected at Minimum Detectable Concentration
(MDC)
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Billings, MT 800.735.4489 « Casper, WY 888.235.0515 < Gillette, WY 866.686.7175 « Helena, MT 877.472.0711

Guideline 8: Sweetwater

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
Analyte Units C22070748-001 C10090864-001 C02060775-001

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)

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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ENERGY W Trust our People. Trust our Data. J Billings, MT 800.735.4489 « Casper, WY 888.235.0515

QA/QC Summary Report

Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 07/29/22

‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  A2320B Analytical Run: MANTECH_220722A
Lab ID: ICV Initial Calibration Verification Standard 07/22/22 14:57
pH 8.03 S.u. 0.010 100 98 102
Method:  A2320 B Batch: R285108
Lab ID: MBLK Method Blank Run: MANTECH_220722A 07/23/22 01:11
Alkalinity, Total as CaCO3 ND mg/L 2

Lab ID: C22070748-001ADUP Sample Duplicate Run: MANTECH_220722A 07/23/22 01:35
Alkalinity, Total as CaCO3 218 mg/L 5.0 0.1 10
Qualifiers:

RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)

Page 7 of 25



EMRGY @ " Trust our People. Trust our Data.
EABORATORIES www.energylab.com

f

Billings, MT 800.735.4489 » Casper, WY 888.235.0515
Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

QA/QC Summary Report

Client:  United Nuclear Corporation

Prepared by Casper, WY Branch
Work Order: C22070748

Report Date: 07/29/22

‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: A2540 C Batch: TDS220721A
Lab ID: MB-25_220721A Method Blank Run: BAL-111_220721A 07/21/22 12:23
Solids, Total Dissolved TDS @ 180 C ND mg/L 10

Lab ID: LCS-26_220721A Laboratory Control Sample Run: BAL-111_220721A 07/21/22 12:23
Solids, Total Dissolved TDS @ 180 C 1020 mag/L 20 102 90 110

Lab ID: C22070746-013A DUP Sample Duplicate Run: BAL-111_220721A 07/21/22 12:24
Solids, Total Dissolved TDS @ 180 C 5050 mg/L 38 0.1 5

Qualifiers:
RL - Analyte Reporting Limit

ND - Not detected at the Reporting Limit (RL)
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Client:  United Nuclear Corporation

our People. Trust our Data.

QA/QC Summary Report

Prepared by Casper, WY Branch
Work Order: C22070748

Billings, MT 800.735.4489 » Casper, WY 888.235.0515
Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

Report Date: 07/29/22

‘ Analyte

%REC Low Limit

RPD RPDLimit Qual

Method:  A4500-H B
Lab ID: 8.0

pH

pH Measurement Temp

Lab ID: CCV-pH7

pH
pH Measurement Temp

2 Initial Calibration Verification Standard

2 Continuing Calibration Verification Standard

Analytical Run: PHSC_101-C_220721A

07/21/22 09:33

07/21/22 11:59

Method:  A4500-H B

Lab ID: C22070746-015ADUP

pH
pH Measurement Temp

Qualifiers:

RL - Analyte Reporting Limit

2 Sample Duplicate Run: PHSC_101-C_220721A

ND - Not detected at the Reporting Limit (RL)

Batch: R285015

07/21/22 12:12
15

Page 9 of 25



ENERGY

LABORATORIES

w TrUSt

our People. Trust our Data. J(

energylab.com

QA/QC Summary Report

Prepared by Casper, WY Branch

Billings, MT 800.735.4489 » Casper, WY 888.235.0515
Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 07/29/22
‘ Analyte Count Result Units RL %REC Low Limit RPD RPDLimit Qual
Method: E300.0 Analytical Run: IC3-C_220722A
Lab ID: ICV 2 Initial Calibration Verification Standard 07/22/22 12:02
Chloride 9.64 mg/L 1.0 96
Sulfate 39.2 mg/L 1.0 98
Lab ID: CCv 2 Continuing Calibration Verification Standard 07/23/22 02:25
Chloride 19.9 mg/L 1.0 100
Sulfate 81.1 mg/L 1.0 101
Method: E300.0 Batch: R285124
Lab ID: ICB 2 Method Blank 1 1C3-C_220722A 07/22/22 12:22
Chloride ND mg/L 0.01
Sulfate ND mag/L 0.2
Lab ID: LFB 2 Laboratory Fortified Blank 1 1C3-C_220722A 07/22/22 12:41
Chloride 9.36 mg/L 1.0 97
Sulfate 38.4 mg/L 1.0 100
Lab ID: C22070746-012AMS 2 Sample Matrix Spike :1C3-C_220722A 07/23/22 03:03
Chloride 283 mg/L 2.1 95
Sulfate 3860 mg/L 8.3 88
Lab ID: C22070746-012AMSD 2 Sample Matrix Spike Duplicate 1 1C3-C_220722A 07/23/22 03:22
Chloride 281 mg/L 21 94 0.8 20
Sulfate 3790 mg/L 8.3 79 1.9 20 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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ENERGY W Trust our People. Trust our Data. Jf Billings, MT 800.735.4489 = Casper, WY 888.235.0515

QA/QC Summary Report

Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 07/29/22

‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E350.1 Analytical Run: FIA201-C_220721A
Lab ID: ICV Initial Calibration Verification Standard 07/21/22 11:34
Nitrogen, Ammonia as N 1.00 mg/L 0.050 100 20 110

Lab ID: CCcVv Continuing Calibration Verification Standard 07/21/22 12:09
Nitrogen, Ammonia as N 0.947 mag/L 0.050 95 90 110
Method:  E350.1 Batch: R285062
Lab ID: MBLK Method Blank Run: FIA201-C_220721A 07/21/22 11:33
Nitrogen, Ammonia as N ND mg/L 0.03

Lab ID: LFB Laboratory Fortified Blank Run: FIA201-C_220721A 07/21/22 11:35
Nitrogen, Ammonia as N 0.965 mg/L 0.050 97 90 110

Lab ID: C22070746-009DMS Sample Matrix Spike Run: FIA201-C_220721A 07/21/22 12:13
Nitrogen, Ammonia as N 0.507 mg/L 0.050 51 90 110 S

Lab ID: C22070746-009DMSD Sample Matrix Spike Duplicate Run: FIA201-C_220721A 07/21/22 12:14
Nitrogen, Ammonia as N 0.544 mg/L 0.050 54 20 110 7.1 10 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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QA/QC Summary Report

Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 07/29/22

‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E353.2 Analytical Run: FIA201-C_220721B
Lab ID: ICV Initial Calibration Verification Standard 07/21/22 14:57
Nitrogen, Nitrate+Nitrite as N 1.02 mg/L 0.050 102 20 110

Lab ID: CCcVv Continuing Calibration Verification Standard 07/21/22 15:48
Nitrogen, Nitrate+Nitrite as N 0.938 mag/L 0.050 94 90 110
Method: E353.2 Batch: R285051
Lab ID: MBLK Method Blank Run: FIA201-C_220721B 07/21/22 14:58
Nitrogen, Nitrate+Nitrite as N ND mg/L 0.01

Lab ID: LFB Laboratory Fortified Blank Run: FIA201-C_220721B 07/21/22 14:59
Nitrogen, Nitrate+Nitrite as N 1.01 mg/L 0.050 102 90 110

Lab ID: C22070746-011DMS Sample Matrix Spike Run: FIA201-C_220721B 07/21/22 15:52
Nitrogen, Nitrate+Nitrite as N 1.12 mg/L 0.050 93 90 110

Lab ID: C22070746-011DMSD Sample Matrix Spike Duplicate Run: FIA201-C_220721B 07/21/22 15:53
Nitrogen, Nitrate+Nitrite as N 1.14 mg/L 0.050 95 20 110 1.8 10
Qualifiers:

RL - Analyte Reporting Limit

ND - Not detected at the Reporting Limit (RL)
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LABORATORIES gylab Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

QA/QC Summary Report

Prepared by Billings, MT Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/04/22
‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E200.7 Analytical Run: ICP203-B_220725A
Lab ID: ICV 4 Continuing Calibration Verification Standard 07/25/22 15:00
Calcium 25.5 mg/L 1.0 102 95 105
Magnesium 25.7 mg/L 1.0 103 95 105
Potassium 25.5 mg/L 1.0 102 95 105
Sodium 25.2 mg/L 1.0 101 95 105
Lab ID: Cccv 4 Continuing Calibration Verification Standard 07/25/22 18:33
Calcium 25.4 mg/L 1.0 102 90 110
Magnesium 25.9 mg/L 1.0 103 20 110
Potassium 25.6 mg/L 1.0 102 920 110
Sodium 25.2 mg/L 1.0 101 90 110
Method:  E200.7 Batch: R385207
Lab ID: MB-7500D1S220725A 4 Method Blank Run: ICP203-B_220725A 07/25/22 15:09
Calcium ND mg/L 0.1
Magnesium ND mg/L 0.02
Potassium ND mg/L 0.1
Sodium ND mg/L 0.2
Lab ID: LFB-7500DIS220725A 4 Laboratory Fortified Blank Run: ICP203-B_220725A 07/25/22 15:18
Calcium 50.8 mg/L 1.0 102 85 115
Magnesium 50.8 mg/L 1.0 102 85 115
Potassium 50.7 mg/L 1.0 101 85 115
Sodium 50.7 mg/L 1.0 101 85 115
Lab ID: B22071852-005BMS2 4 Sample Matrix Spike Run: ICP203-B_220725A 07/25/22 18:29
Calcium 268 mg/L 15 102 70 130
Magnesium 278 mag/L 2.6 104 70 130
Potassium 288 mg/L 2.6 105 70 130
Sodium 801 mg/L 2.6 103 70 130
Lab ID: B22071852-005BMSD 4 Sample Matrix Spike Duplicate Run: ICP203-B_220725A 07/25/22 18:42
Calcium 268 mg/L 15 102 70 130 0.2 20
Magnesium 276 mg/L 2.6 103 70 130 0.5 20
Potassium 284 mg/L 2.6 103 70 130 1.2 20
Sodium 794 mg/L 2.6 100 70 130 0.9 20
Qualifiers:
RL - Analyte Reporting Limit ND - Not detected at the Reporting Limit (RL)
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QA/QC Summary Report
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Prepared by Billings, MT Branch

Billings, MT 800.735.4489 » Casper, WY 888.235.0515
Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/04/22
‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E200.8 Analytical Run: ICPMS206-B_220728A
Lab ID: QCs 11 Initial Calibration Verification Standard 07/28/22 19:47
Aluminum 0.261 mg/L 0.10 104 20 110
Arsenic 0.0522 mg/L 0.0050 104 90 110
Cadmium 0.0256 mg/L 0.0010 102 90 110
Cobalt 0.0508 mg/L 0.010 102 90 110
Lead 0.0520 mg/L 0.010 104 90 110
Manganese 0.251 mg/L 0.010 100 90 110
Molybdenum 0.0504 mg/L 0.0050 101 90 110
Nickel 0.0524 mg/L 0.010 105 90 110
Selenium 0.0497 mg/L 0.0050 99 90 110
Uranium 0.0519 mg/L 0.00030 104 90 110
Vanadium 0.0498 mag/L 0.10 100 90 110
Lab ID: Cccv 11 Continuing Calibration Verification Standard 07/29/22 01:02
Aluminum 0.0527 mg/L 0.10 105 90 110
Arsenic 0.0496 mg/L 0.0050 99 90 110
Cadmium 0.0529 mg/L 0.0010 106 90 110
Cobalt 0.0513 mg/L 0.010 103 90 110
Lead 0.0519 mg/L 0.010 104 90 110
Manganese 0.0509 mg/L 0.010 102 90 110
Molybdenum 0.0498 mg/L 0.0050 100 90 110
Nickel 0.0510 mg/L 0.010 102 90 110
Selenium 0.0516 mg/L 0.0050 103 90 110
Uranium 0.0526 mg/L 0.00030 105 90 110
Vanadium 0.0504 mg/L 0.10 101 90 110
Method: E200.8 Batch: 168747
Lab ID: MB-168747 12 Method Blank Run: ICPMS206-B_220728A 07/29/22 00:34
Aluminum ND mg/L 0.001
Arsenic ND mg/L 0.0001
Beryllium ND mg/L 0.0001
Cadmium ND mg/L 0.00003
Cobalt ND mg/L 0.00004
Lead ND mg/L 0.00008
Manganese ND mg/L 0.0001
Molybdenum 0.0001 mg/L 0.00006
Nickel ND mg/L 0.0008
Selenium ND mg/L 0.0002
Uranium ND mg/L 0.00005
Vanadium ND mg/L 0.0006
Lab ID: LCS4-168747 12 Laboratory Control Sample Run: ICPMS206-B_220728A 07/29/22 00:39
Aluminum 0.546 mg/L 0.030 109 85 115
Arsenic 0.105 mg/L 0.0010 105 85 115
Beryllium 0.0494 mg/L 0.0010 99 85 115
Cadmium 0.0542 mg/L 0.0010 108 85 115
Cobalt 0.106 mg/L 0.0050 106 85 115
Qualifiers:

RL - Analyte Reporting Limit

ND - Not detected at the Reporting Limit (RL)
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QA/QC Summary Report

Client:  United Nuclear Corporation

Prepared by Billings, MT Branch
Work Order: C22070748

Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

Report Date: 08/04/22

‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E200.8 Batch: 168747
Lab ID: LCS4-168747 12 Laboratory Control Sample Run: ICPMS206-B_220728A 07/29/22 00:39
Lead 0.108 mg/L 0.0010 108 85 115

Manganese 0.513 mg/L 0.0010 103 85 115

Molybdenum 0.102 mg/L 0.0010 102 85 115

Nickel 0.106 mag/L 0.020 106 85 115

Selenium 0.106 mg/L 0.0010 106 85 115

Uranium 0.107 mg/L 0.00030 107 85 115

Vanadium 0.101 mg/L 0.010 101 85 115

Lab ID: B22071866-001CMS4 12 Sample Matrix Spike Run: ICPMS206-B_220728A 07/29/22 00:56
Aluminum 1.98 mg/L 0.030 91 70 130

Arsenic 0.105 mag/L 0.0010 105 70 130

Beryllium 0.0478 mag/L 0.0010 95 70 130

Cadmium 0.0549 mg/L 0.0010 110 70 130

Cobalt 0.105 mg/L 0.0050 105 70 130

Lead 0.106 mg/L 0.0010 106 70 130

Manganese 0.516 mg/L 0.0010 102 70 130

Molybdenum 0.102 mg/L 0.0010 101 70 130

Nickel 0.104 mg/L 0.020 104 70 130

Selenium 0.105 mg/L 0.0010 105 70 130

Uranium 0.106 mg/L 0.00030 106 70 130

Vanadium 0.102 mg/L 0.010 101 70 130

Lab ID: B22071866-001CMSD 12 Sample Matrix Spike Duplicate Run: ICPMS206-B_220728A 07/29/22 01:13
Aluminum 2.04 mg/L 0.030 104 70 130 3.2 20

Arsenic 0.107 mg/L 0.0010 107 70 130 15 20

Beryllium 0.0485 mg/L 0.0010 97 70 130 15 20

Cadmium 0.0536 mg/L 0.0010 107 70 130 25 20

Cobalt 0.108 mg/L 0.0050 108 70 130 3.4 20

Lead 0.108 mg/L 0.0010 108 70 130 2.1 20
Manganese 0.526 mg/L 0.0010 104 70 130 1.8 20
Molybdenum 0.102 mg/L 0.0010 101 70 130 0.3 20

Nickel 0.106 mg/L 0.020 106 70 130 17 20

Selenium 0.107 mg/L 0.0010 107 70 130 1.7 20

Uranium 0.110 mg/L 0.00030 110 70 130 3.3 20

Vanadium 0.103 mg/L 0.010 103 70 130 1.9 20

Method: E200.8 Analytical Run: ICPMS206-B_220729A
Lab ID: QCs Initial Calibration Verification Standard 07/30/22 06:16
Beryllium 0.0241 mg/L 0.0010 96 90 110

Lab ID: ccv Continuing Calibration Verification Standard 07/30/22 06:38
Beryllium 0.0462 mg/L 0.0010 92 90 110

Method: E200.8 Batch: 168747
Lab ID: MB-168747 Method Blank Run: ICPMS206-B_220729A 07/30/22 06:49
Beryllium ND mg/L 0.0001

Qualifiers:

RL - Analyte Reporting Limit

ND - Not detected at the Reporting Limit (RL)
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Billings, MT 800.735.4489 » Casper, WY 888.235.0515

QA/QC Summary Report

Prepared by Billings, MT Branch

Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/04/22

‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E245.1 Analytical Run: HGCV202-B_220802A
Lab ID: ICV-168816 Initial Calibration Verification Standard 08/02/22 15:16
Mercury 0.00196 mg/L 0.00010 98 90 110

Lab ID: ICV-168816 Initial Calibration Verification Standard 08/03/22 09:23
Mercury 0.00188 mag/L 0.00010 94 90 110
Method: E245.1 Batch: 168817
Lab ID: MB-168817 Method Blank Run: HGCV202-B_220802A 08/02/22 15:31
Mercury ND mg/L 0.00005

Lab ID: LCS-168817 Laboratory Control Sample Run: HGCV202-B_220802A 08/02/22 15:33
Mercury 0.00215 mg/L 0.00010 107 85 115

Lab ID: B22071851-002CMS Sample Matrix Spike Run: HGCV202-B_220802A 08/02/22 17:41
Mercury 0.00161 mg/L 0.00010 81 70 130

Lab ID: B22071851-002CMSD Sample Matrix Spike Duplicate Run: HGCV202-B_220802A 08/02/22 17:43
Mercury 0.00168 mg/L 0.00010 84 70 130 4.1 30
Qualifiers:

RL - Analyte Reporting Limit

ND - Not detected at the Reporting Limit (RL)
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ENERGY W Trust our People. Trust our Data. J Billings, MT 800.735.4489 « Casper, WY 888.235.0515

LABORATORIES www.energylab.com Gillette, WY 866.686.7175  Helena, MT 877.472.0711
QA/QC Summary Report
Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/12/22
‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  A7500-U C Batch: RA-TH-ISO-3459
Lab ID: MB-RA-TH-ISO-3459 3 Method Blank Run: EGG-ORTEC_ALL_220725C 08/02/22 14:41
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 3 Laboratory Control Sample Run: EGG-ORTEC_ALL_220725C 08/02/22 14:41
Thorium 230 11 pCi/L 89 70 130
Thorium 230 precision () 2.1 pCi/L
Thorium 230 MDC 0.055 pCi/L
Lab ID: C22070746-012EDUP 3 Sample Duplicate Run: EGG-ORTEC_ALL_220725C 08/02/22 14:41
Thorium 230 0.20 pCi/L 2.8 30
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)

Page 17 of 25



LABORATORIES vww.energylab.com Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

ENERGY W Trust our People. Trust our Data. J ) Billings, MT 800.735.4489 « Casper, WY 888.235.0515

QA/QC Summary Report

Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/12/22

‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E900.0 Batch: GrAB-3070
Lab ID: Sr90-GrAB-3070 3 Laboratory Control Sample Run: G5000W_220802A 08/06/22 09:33
Gross Beta 430 pCi/L 117 70 130
Gross Beta precision () 44 pCi/L
Gross Beta MDC 29 pCi/L

Lab ID: MB-GrAB-3070 3 Method Blank Run: G5000W_220802A 08/06/22 09:33
Gross Beta -0.9 pCi/L U
Gross Beta precision (+) 2 pCi/L
Gross Beta MDC 3 pCi/L

Lab ID: C22070907-003GMS1 3 Sample Matrix Spike Run: G5000W_220802A 08/06/22 09:33
Gross Beta 490 pCi/L 132 70 130 S
Gross Beta precision (+) 50 pCi/L
Gross Beta MDC 3.0 pCi/L

Lab ID: C22070907-003GMSD 3 Sample Matrix Spike Duplicate Run: G5000W_220802A 08/06/22 09:33
Gross Beta 470 pCi/L 129 70 130 2.8 30
Gross Beta precision () 48 pCi/lL
Gross Beta MDC 2.8 pCi/lL

- 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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ENERGY W Trust our People. Trust our Data. J Billings, MT 800.735.4489 « Casper, WY 888.235.0515

LABORATORIES ww.energylab.com Gillette, WY 866.686.7175 © Helena, MT 877.472.0711

QA/QC Summary Report

Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/12/22

‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method: E900.1 Batch: GA-1374
Lab ID: LCS-GA-1374 3 Laboratory Control Sample Run: G542M-2_220728A 08/01/22 15:01
Gross Alpha minus Rn & U 34 pCi/L 99 70 130
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 3 Method Blank Run: G542M-2_220728A 08/01/22 15:01
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 3 Sample Duplicate Run: G542M-2_220728A 08/01/22 16:49
Gross Alpha minus Rn & U 1.3 pCi/L 58 30 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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ENERGY W Trust our People. Trust our Data. J Billings, MT 800.735.4489 « Casper, WY 888.235.0515

LABORATORIES www.energylab.com Gillette, WY 866.686.7175  Helena, MT 877.472.0711
QA/QC Summary Report
Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/12/22

‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E903.0 Batch: RA226-10561R
Lab ID: LCS-RA226-10561 3 Laboratory Control Sample Run: G5000W_220727A 08/09/22 12:58
Radium 226 12 pCi/L 116 70 130
Radium 226 precision () 2.3 pCi/L
Radium 226 MDC 0.20 pCi/L

Lab ID: MB-RA226-10561 3 Method Blank Run: G5000W_220727A 08/09/22 12:58
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 3 Sample Duplicate Run: G5000W_220727A 08/09/22 12:58
Radium 226 0.13 pCi/L 17 30 ]
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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ENERGY W Trust our People. Trust our Data. J Billings, MT 800.735.4489 « Casper, WY 888.235.0515

LABORATORIES www.energylab.com Gillette, WY 866.686.7175  Helena, MT 877.472.0711
QA/QC Summary Report
Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/12/22

‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E909.0 Batch: PB-210-1423
Lab ID: LCS-PB-210-1423 3 Laboratory Control Sample Run: HIDEX 300SL_220802A 08/04/22 15:53
Lead 210 18 pCi/L 109 70 130
Lead 210 precision (+) 5.5 pCi/L
Lead 210 MDC 1.4 pCi/L

Lab ID: MB-PB-210-1423 3 Method Blank Run: HIDEX 300SL_220802A 08/04/22 15:53
Lead 210 -1 pCi/L ]
Lead 210 precision (+) 0.7 pCi/L
Lead 210 MDC 1 pCi/L

Lab ID: C22070827-001GDUP 3 Sample Duplicate Run: HIDEX 300SL_220802A 08/04/22 15:53
Lead 210 0.043 pCi/L 250 30 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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ENERGY W Trust our People. Trust our Data. J ) Billings, MT 800.735.4489 « Casper, WY 888.235.0515

QA/QC Summary Report

Prepared by Casper, WY Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/12/22

‘ Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  RA-05 Batch: RA228-6874
Lab ID: LCS-228-RA226-10561 3 Laboratory Control Sample Run: TENNELEC-4_220727C 08/03/22 14:45
Radium 228 6.5 pCi/L 85 70 130
Radium 228 precision () 15 pCi/L
Radium 228 MDC 1.2 pCi/L

Lab ID: MB-RA226-10561 3 Method Blank Run: TENNELEC-4_220727C 08/03/22 14:45
Radium 228 -0.8 pCi/L U
Radium 228 precision () 0.6 pCi/L
Radium 228 MDC 1 pCi/L

Lab ID: C22070746-002EDUP 3 Sample Duplicate Run: TENNELEC-4_220727C 08/03/22 14:45
Radium 228 0.10 pCi/L 370 30 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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Trust our People. Trust our Data. (

Billings, MT 800.735.4489 » Casper, WY 888.235.0515
Gillette, WY 866.686.7175  Helena, MT 877.472.0711

QA/QC Summary Report

Prepared by Billings, MT Branch

Client:  United Nuclear Corporation Work Order: C22070748 Report Date: 08/06/22
‘Analyte Count Result Units RL %REC Low Limit High Limit RPD RPDLimit Qual
Method:  E624.1 Batch: R385804
Lab ID: LCS072722a 7 Laboratory Control Sample Run: VOA5975C.|_220727C 07/28/22 01:51
Bromodichloromethane 5.28 ug/L 0.50 106 74 128
Bromoform 5.42 ug/L 0.50 108 70 130
Chlorodibromomethane 5.68 ug/L 0.50 114 74 125
Chloroform 477 ug/L 0.50 95 70 135
Surr: 1,2-Dichloroethane-d4 0.50 91 71 139
Surr: p-Bromofluorobenzene 0.50 20 80 127
Surr: Toluene-d8 0.50 113 80 123
Lab ID: MBLKO072722a 7 Method Blank Run: VOA5975C.I_220727C 07/28/22 03:14
Bromodichloromethane ND ug/L 0.50
Bromoform ND ug/L 0.50
Chlorodibromomethane ND ug/L 0.50
Chloroform ND ug/L 0.50
Surr: 1,2-Dichloroethane-d4 0.50 97 71 139
Surr: p-Bromofluorobenzene 0.50 91 80 127
Surr: Toluene-d8 0.50 104 80 123
Lab ID: B22071983-001AMS 7 Sample Matrix Spike Run: VOA5975C.|_220727C 07/28/22 11:40
Bromodichloromethane 99.4 ug/L 10 99 74 128
Bromoform 111 ug/L 10 111 66 128
Chlorodibromomethane 117 ug/L 10 117 74 125
Chloroform 92.7 ug/L 10 87 68 124
Surr: 1,2-Dichloroethane-d4 10 94 71 139
Surr: p-Bromofluorobenzene 10 87 80 127
Surr: Toluene-d8 10 107 80 123
Lab ID: B22071983-001AMSD 7 Sample Matrix Spike Duplicate Run: VOA5975C.|_220727C 07/28/22 12:07
Bromodichloromethane 105 ug/L 10 105 74 128 5.5 20
Bromoform 121 ug/L 10 121 66 128 8.9 20
Chlorodibromomethane 123 ug/L 10 123 74 125 4.7 20
Chloroform 99.5 ug/L 10 94 68 124 7.1 20
Surr: 1,2-Dichloroethane-d4 10 95 71 139
Surr: p-Bromofluorobenzene 10 88 80 127
Surr: Toluene-d8 10 108 80 123

Qualifiers:
RL - Analyte Reporting Limit

ND - Not detected at the Reporting Limit (RL)
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ENERGY W Trust our People. Trust our Data. ’ Billings, MT 800.735.4488  Casper, Wy 888.235.0515

LABORATORIES Gillette, WY 866.686.7175 « Helena, MT 877.472.0711

Work Order Receipt Checklist

United Nuclear Corporation C22070748
Login completed by: Ciara M. Leis Date Received: 7/20/2022
Reviewed by: Chantel S. Johnson Received by: pmi
Reviewed Date: 7/22/2022 Carrier name: FedEx
Shipping container/cooler in good condition? Yes [v] No [] Not Present [ ]
Custody seals intact on all shipping container(s)/cooler(s)? Yes [v] No [] Not Present []
Custody seals intact on all sample bottles? Yes [] No [] Not Present [v]
Chain of custody present? Yes [v] No []

Chain of custody signed when relinquished and received? Yes [v] No []

Chain of custody agrees with sample labels? Yes [v] No []

Samples in proper container/bottle? Yes [v] No []

Sample containers intact? Yes [v] No []

Sufficient sample volume for indicated test? Yes [v] No []

All samples received within holding time? Yes [v] No []

(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Temp Blank received in all shipping container(s)/cooler(s)? Yes [v] No [] Not Applicable []
Container/Temp Blank temperature: °C Onlce
Containers requiring zero headspace have no headspace or Yes [V] No [] No VOA vials submitted  []

bubble that is <6mm (1/4").

Water - pH acceptable upon receipt? Yes [v] No [] Not Applicable ]

Standard Reporting Procedures:

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.

Contact and Corrective Action Comments:

Cooler1-2.4°C

Cooler2-23°C

Cooler3-2.6°C

Cooler4-23°C

Cooler5-2.4°C

Cooler6-3.4°C

Shared trip blank C22070746-023A

No before shipping pictures assosiated with WO 7/21/2022 CL
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Chain of Custody & Analytical Request Record

Trust our People. Trust our Data. To)
A www.energylab.com Page | of | 2
ccount Information (siling i i . 5
pS————— (Billing information) Report Information (i different than Account Information) Comments 0
od FLG Company/Name United Nuclear Corp. Wood PLC %
Contact Dorina Young - - o
Phone Contact Max Chischilly JR. Acct. No. is C16610
. 505-905-6651 Phone 505-905-6651 United Nuclear Corporation is no longer
Mailing Address  P.O. Box 1088 Mailing Address P.O. Box 1088 mining and milling.
City, State, Zip  Gallup, N i i —
Email dorinap‘ OUM 8205 City, State, Zp  Gallup, NM 87305 These water samples were not considered
-y -young@woodplc.com Email max.chischilly@woodplc.com Radioactive under US DOT-HMR gudelines
eive i . . . o .
., ngo;ce [OHard Copy ®Email IRecelve Report CIHard Copy ®Email | | Receive Report OHard Copy EIEmail for shipping on recent/previous quarterly
a .
co1 43%():);;3 St Boltle Order and/as» | |Special ReportFormats: samphng_
6117 70581 qa7q||OLEVELIV ONELAC O EDD/EDT (contact laboratory) 0 Other.
Project Information Matrix Codes Analysis Requested
Project i
roject Name, PWSID, Permit, ete. UNC- M /L L A- Air & All turnaround times are
B = - | e @
Sampler Name Max Chischilly JR. Sampler Phone 505-905-6651 0 Wil A § © b t" e U[;lllj!é;marked =
Soils/ ’
" g. Sot O - & o ~ .
Sample Origin State NM EPA/State Compliance [® Yes [INo v \E-'.:;I::uon - D'-i < >‘ 2 £ _'rg MUE’?e;gyctigff:g ril)?isor to
URANIUM MINING CLIE i ) = .ol D -~ -~
@ Unprocessed Ore NTS MUST indicate sample type B - Bioassay C)_ g 8 w = “‘-g '8 _‘c dd) E RUSH sample submittal for
0 Processed Ore (Ground or Refined) **CALL BEFORE 0- o8 Scl2IR¢el g | 5 ° S charges and scheduling =
§ SENDING " — ~ | O =z a £ re e ;
0 11(e)2 Byproduct Material (Can ONLY be Submitted to ELI Casper Location) ow-Ta || g |8 |9 2|5l g8 2 | Eglo [©0 g See Instructieng¥'age
Sa I : & - - = — ,2 B ok o l—_ Sl w 8 = ) <
mple Identification Collection Matr = = =1 ] ol @ ™ N @
(Name, Localion, i M| M | = | S | 92| T3 B2 S| 58| E e ELI LAB ID
, Location, Interval, etc.) Date Time | containers fsﬁ‘:‘” b D nx = & E S (B = 8 E t: T \‘"l 0 ‘%::—? Laboratory Use Only
' Do m
MESTIC WATER WELL 7-19-22| ©095¥%| /0 W v 1 v l v v v [ v | v v | v

2

: I

5 \\ \
j | ]

: | \

ELl is REQUIRED t i i i i
o provide preservative traceability. If the preservatives supplied with the bottle order were NOT used, please attach your preservative information with this COC.

Custody Relinquished by (print) D: i
Rocord Mo / _ ale/Time Signature R Received by (print) Date/Tim Sigaagur
MUST Relinqjsh:i;{;i::)‘”y Tz Za:’;“l 2/¢030 %/g‘mr } Fronches G (lresth .';j";’;;%/”"" On L
be i 2 . e/Time Signaturi L Received by La i i t Signat y
gned ‘cky €. Spidtz 7-19-22//300 %_k% ‘%/ - ﬁ:fﬁ’e J’ffE'é’" (e mk{‘i_ an.;(e\j? N I'EL' gna %CZ/ZZCJ/ 444
. 7
Shinec s - _ 7 LABORATORY USE ONLY . i
Y ooler ID(s) \::ust;dy ?;ea!% Intact Receipt Te:np Temp Blank On Ice Payment Type Amount Receipt Number (cash/check only)
Y N C Y N Y N CC Cash Check 3

In certain cir i i
cumstances, samPI_l:‘s submitted to FTnergy L.aborattl)r!gs, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested.
is serves as nolice of this possibility. All subcontracted data will be clearly notated on your analytical report.

ELI-COC-01/21 v.4

e e




. * Pace Analytical
//%BAI]&MM‘J ace Analytica

1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612
ProjectName: RAES-TO003-Quivira WorkOrder: S2206451
Lab ID: $2206451-001 CollectionDate: 6/21/2022 2:26:00 PM
ClientSample ID: 16K-336-GWQ1-01 DateReceived: 6/24/2022
COC: RAES3-001 FieldSampler:
PWS ID: Matrix: Water
Comments
Analyses Result Units Qual RL Method Date Analyzed/Init
Radionuclides - Dissolved
Radium 226 0.6 pCi/L 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.1 pCi/L SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 0.4 pCi/L U 1 Ga-Tech 08/06/2022 258 WN
Radium 228 Precision () 3.7 pCi/L U Ga-Tech 08/06/2022 258 WN
These results apply only to the samples tested. Page 2 of 11




. * Pace Analytical
//%BAI]&MM‘J ace Analytica

1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-002 CollectionDate: 6/22/2022 11:48:00 AM
ClientSample ID: 16K-340-GWQ1-01 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Anions/Cations
Alkalinity, Total (As CaCO3) 564 mg/L 5 SM 2320B 06/30/2022 2256 KAT
Chloride 23 mg/L 1 EPA 300.0 06/24/2022 1801 AB
Nitrogen, Nitrate+Nitrite (as N) 6.7 mg/L 0.1 EPA 353.2 07/18/2022 1627 AMB
Sulfate 334 mg/L 1 EPA 300.0 06/27/2022 1409 AB
Calcium 82 mg/L 1 EPA 200.7 06/29/2022 1508 DG
Magnesium 46 mg/L 1 EPA 200.7 06/29/2022 1508 DG
Potassium 5 mg/L 1 EPA 200.7 06/29/2022 1508 DG
Nitrogen, Ammonia (As N) ND mg/L U 0.1 EPA 350.1 07/08/2022 1309 AMB
Phosphorus, Orthophosphate as P 0.106 mg/L H 0.1 EPA 300.0 06/24/2022 1801 AB
General Parameters
Hardness, Calcium/Magnesium (As CaCO3) 394 mg/L 1 SM 2340B 08/08/2022 1528 WN
Nitrogen, Total Kjeldahl (TKN) 0.382 mg/L J 1 EPA 351.2 06/28/2022 1134 AMB
Total Dissolved Solids (180) 1170 mg/L 10 SM 2540 06/24/2022 1126 JMS
Total Organic Carbon 5 mg/L 1 SM 5310B 07/06/2022 1938 AB
Total Suspended Solids ND mg/L U 5 SM 2540 06/27/2022 1328 KAT
Metals - Dissolved
Aluminum ND mg/L u 0.1 6010C 06/29/2022 1508 DG
Antimony ND mg/L u 0.005 6020A 06/27/2022 1644 MS
Arsenic ND mg/L u 0.005 6020A 06/27/2022 1644 MS
Barium 0.1 mg/L 0.1 6020A 06/27/2022 1644 MS
Beryllium ND mg/L u 0.001 6010C 06/29/2022 1508 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1644 MS
Chromium ND mg/L U 0.01 6010C 06/29/2022 1508 DG
Cobalt ND mg/L u 0.01 6010C 06/29/2022 1508 DG
Copper 0.00419 mg/L J 0.01 6020A 06/27/2022 1644 MS
Iron ND mg/L u 0.05 6010C 06/29/2022 1508 DG
Lead ND mg/L u 0.001 6020A 06/27/2022 1644 MS
Manganese 0.02 mg/L 0.01 6010C 06/29/2022 1508 DG
Molybdenum ND mg/L U 0.02 6020A 06/27/2022 1644 MS
Nickel ND mg/L U 0.01 6010C 06/29/2022 1508 DG
Selenium ND mg/L U 0.005 6020A 06/27/2022 1644 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1644 MS
Thallium ND mg/L U 0.001 6020A 06/27/2022 1644 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1508 DG
Uranium 0.002 mg/L 0.001 6020A 06/27/2022 1644 MS
Vanadium ND mg/L U 0.02 6020A 06/27/2022 1644 MS
Zinc 0.0254 mg/L J 0.05 6010C 06/29/2022 1508 DG

These results apply only to the samples tested.

Page 3 of 11




. * Pace Analytical
//%BAI]&MM‘J ace Analytica

1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612
ProjectName: RAES-TO003-Quivira WorkOrder: S2206451
Lab ID: S2206451-002 CollectionDate: 6/22/2022 11:48:00 AM
ClientSample ID: 16K-340-GWQ1-01 DateReceived: 6/24/2022
COC: RAES3-001 FieldSampler:
PWS ID: Matrix: Water
Comments
Analyses Result Units Qual RL Method Date Analyzed/Init
Radionuclides - Dissolved
Radium 226 0.3 pCi/L 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.1 pCi/L SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 0.2 pCi/L U 1 Ga-Tech 08/06/2022 601 WN
Radium 228 Precision () 3.3 pCi/L U Ga-Tech 08/06/2022 601 WN
These results apply only to the samples tested. Page 4 of 11




. * Pace Analytical
//%BAI]&MM‘J ace Analytica

1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-003 CollectionDate: 6/21/2022 3:50:00 PM
ClientSample ID: 15T-303-GWQ1-01 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Anions/Cations
Alkalinity, Total (As CaCO3) 230 mg/L 5 SM 2320B 06/30/2022 2305 KAT
Chloride 9 mg/L 1 EPA 300.0 06/24/2022 1810 AB
Nitrogen, Nitrate+Nitrite (as N) ND mg/L U 0.1 EPA 353.2 07/18/2022 1222 AMB
Sulfate 1490 mg/L D 2.55 EPA 300.0 06/27/2022 1421 AB
Calcium 390 mg/L 1 EPA 200.7 06/29/2022 1512 DG
Magnesium 141 mg/L 1 EPA 200.7 06/29/2022 1512 DG
Potassium 7 mg/L 1 EPA 200.7 06/29/2022 1512 DG
Nitrogen, Ammonia (As N) 0.2 mg/L 0.1 EPA 350.1 07/08/2022 1313 AMB
Phosphorus, Orthophosphate as P 0.464 mg/L DH 0.216 EPA 300.0 06/24/2022 1810 AB
General Parameters
Hardness, Calcium/Magnesium (As CaCO3) 1550 mg/L 1 SM 2340B 08/08/2022 1528 WN
Nitrogen, Total Kjeldahl (TKN) 0.157 mg/L J 1 EPA 351.2 06/28/2022 1128 AMB
Total Dissolved Solids (180) 2490 mg/L 10 SM 2540 06/24/2022 1127 JMS
Total Organic Carbon 2 mg/L 1 SM 5310B 07/06/2022 1822 AB
Total Suspended Solids 17 mg/L 5 SM 2540 06/27/2022 1329 KAT
Metals - Dissolved
Aluminum ND mg/L U 0.1 6010C 06/29/2022 1512 DG
Antimony ND mg/L U 0.005 6020A 06/27/2022 1650 MS
Arsenic 0.00102 mg/L J 0.005 6020A 06/27/2022 1650 MS
Barium 0.00782 mg/L J 0.1 6020A 06/27/2022 1650 MS
Beryllium ND mg/L U 0.001 6010C 06/29/2022 1512 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1650 MS
Chromium ND mg/L U 0.01 6010C 06/29/2022 1512 DG
Cobalt ND mg/L U 0.01 6010C 06/29/2022 1512 DG
Copper 0.00902 mg/L J 0.01 6020A 06/27/2022 1650 MS
Iron 6.75 mg/L 0.05 6010C 06/29/2022 1512 DG
Lead ND mg/L U 0.001 6020A 06/27/2022 1650 MS
Manganese 0.51 mg/L 0.01 6010C 06/29/2022 1512 DG
Molybdenum 0.02 mg/L 0.02 6020A 06/27/2022 1650 MS
Nickel 0.00273 mg/L J 0.01 6010C 06/29/2022 1512 DG
Selenium ND mg/L U 0.005 6020A 06/27/2022 1650 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1650 MS
Thallium ND mg/L U 0.001 6020A 06/27/2022 1650 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1512 DG
Uranium 0.000374 mg/L J 0.001 6020A 06/27/2022 1650 MS
Vanadium ND mg/L U 0.02 6020A 06/27/2022 1650 MS
Zinc 0.49 mg/L 0.05 6010C 06/29/2022 1512 DG

These results apply only to the samples tested.
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1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612
ProjectName: RAES-TO003-Quivira WorkOrder: S2206451
Lab ID: $2206451-003 CollectionDate: 6/21/2022 3:50:00 PM
ClientSample ID: 15T-303-GWQ1-01 DateReceived: 6/24/2022
COC: RAES3-001 FieldSampler:
PWS ID: Matrix: Water
Comments
Analyses Result Units Qual RL Method Date Analyzed/Init
Radionuclides - Dissolved
Radium 226 25 pCi/L 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.2 pCi/L SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 0.9 pCi/L J 1 Ga-Tech 08/06/2022 905 WN
Radium 228 Precision () 3.4 pCi/L J Ga-Tech 08/06/2022 905 WN
These results apply only to the samples tested. Page 6 of 11
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1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-004 CollectionDate: 6/22/2022 2:05:00 PM
ClientSample ID: 14T-586-GWQ1-01 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Anions/Cations
Alkalinity, Total (As CaCO3) 388 mg/L 5 SM 2320B 06/30/2022 2324 KAT
Chloride 12 mg/L 1 EPA 300.0 06/24/2022 1849 AB
Nitrogen, Nitrate+Nitrite (as N) 0.3 mg/L 0.1 EPA 353.2 07/18/2022 1239 AMB
Sulfate 955 mg/L D 2.55 EPA 300.0 06/27/2022 1508 AB
Calcium 290 mg/L 1 EPA 200.7 06/29/2022 1519 DG
Magnesium 113 mg/L 1 EPA 200.7 06/29/2022 1519 DG
Potassium 9 mg/L 1 EPA 200.7 06/29/2022 1519 DG
Nitrogen, Ammonia (As N) 0.0520 mg/L J 0.1 EPA 350.1 07/08/2022 1312 AMB
Phosphorus, Orthophosphate as P 0.090 mg/L JH 0.1 EPA 300.0 06/24/2022 1849 AB
General Parameters
Hardness, Calcium/Magnesium (As CaCO3) 1190 mg/L 1 SM 2340B 08/08/2022 1528 WN
Nitrogen, Total Kjeldahl (TKN) 0.0896 mg/L J 1 EPA 351.2 06/28/2022 1135 AMB
Total Dissolved Solids (180) 2100 mg/L 10 SM 2540 06/24/2022 1129 JMS
Total Organic Carbon 2 mg/L 1 SM 5310B 07/06/2022 1958 AB
Total Suspended Solids 7 mg/L 5 SM 2540 06/27/2022 1331 KAT
Metals - Dissolved
Aluminum ND mg/L U 0.1 6010C 06/29/2022 1519 DG
Antimony 0.000192 mg/L J 0.005 6020A 06/27/2022 1724 MS
Arsenic ND mg/L u 0.005 6020A 06/27/2022 1724 MS
Barium 0.0143 mg/L J 0.1 6020A 06/27/2022 1724 MS
Beryllium ND mg/L U 0.001 6010C 06/29/2022 1519 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1724 MS
Chromium ND mg/L U 0.01 6010C 06/29/2022 1519 DG
Cobalt ND mg/L U 0.01 6010C 06/29/2022 1519 DG
Copper ND mg/L U 0.01 6020A 06/27/2022 1724 MS
Iron ND mg/L u 0.05 6010C 06/29/2022 1519 DG
Lead ND mg/L U 0.001 6020A 06/27/2022 1724 MS
Manganese 1.17 mg/L 0.01 6010C 06/29/2022 1519 DG
Molybdenum 0.03 mg/L 0.02 6020A 06/27/2022 1724 MS
Nickel 0.00143 mg/L J 0.01 6010C 06/29/2022 1519 DG
Selenium ND mg/L U 0.005 6020A 06/27/2022 1724 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1724 MS
Thallium ND mg/L U 0.001 6020A 06/27/2022 1724 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1519 DG
Uranium 0.002 mg/L 0.001 6020A 06/27/2022 1724 MS
Vanadium ND mg/L U 0.02 6020A 06/27/2022 1724 MS
Zinc 0.34 mg/L 0.05 6010C 06/29/2022 1519 DG

These results apply only to the samples tested.
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1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612
ProjectName: RAES-TO003-Quivira WorkOrder: S2206451
Lab ID: S2206451-004 CollectionDate: 6/22/2022 2:05:00 PM
ClientSample ID: 14T-586-GWQ1-01 DateReceived: 6/24/2022
COC: RAES3-001 FieldSampler:
PWS ID: Matrix: Water
Comments
Analyses Result Units Qual RL Method Date Analyzed/Init
Radionuclides - Dissolved
Radium 226 1.5 pCi/L 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.1 pCi/L SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 -2.1 pCi/L U 1 Ga-Tech 08/06/2022 1815 WN
Radium 228 Precision () 2.7 pCi/L U Ga-Tech 08/06/2022 1815 WN

These results apply only to the samples tested.
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1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-005 CollectionDate: 6/22/2022 2:05:00 PM
ClientSample ID: 14T-586-GWQ1-02 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Metals - Dissolved
Aluminum ND mg/L U 0.1 6010C 06/29/2022 1521 DG
Antimony ND mg/L U 0.005 6020A 06/27/2022 1730 MS
Arsenic ND mg/L U 0.005 6020A 06/27/2022 1730 MS
Barium 0.0145 mg/L J 0.1 6020A 06/27/2022 1730 MS
Beryllium ND mg/L U 0.001 6010C 06/29/2022 1521 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1730 MS
Calcium 291 mg/L 0.5 6010C 06/29/2022 1521 DG
Chromium ND mg/L u 0.01 6010C 06/29/2022 1521 DG
Cobalt ND mg/L u 0.01 6010C 06/29/2022 1521 DG
Copper 0.00588 mg/L J 0.01 6020A 06/27/2022 1730 MS
Iron ND mg/L U 0.05 6010C 06/29/2022 1521 DG
Lead ND mg/L U 0.001 6020A 06/27/2022 1730 MS
Magnesium 113 mg/L 0.5 6010C 06/29/2022 1521 DG
Manganese 1.16 mg/L 0.01 6010C 06/29/2022 1521 DG
Molybdenum 0.03 mg/L 0.02 6020A 06/27/2022 1730 MS
Nickel 0.00191 mg/L J 0.01 6010C 06/29/2022 1521 DG
Selenium ND mg/L 0.005 6020A 06/27/2022 1730 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1730 MS
Sodium 140 mg/L 1 6010C 06/29/2022 1521 DG
Thallium ND mg/L U 0.001 6020A 06/27/2022 1730 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1521 DG
Uranium 0.002 mg/L 0.001 6020A 06/27/2022 1730 MS
Vanadium ND mg/L ] 0.02 6020A 06/27/2022 1730 MS
Zinc 0.34 mg/L 0.05 6010C 06/29/2022 1521 DG
Radionuclides - Dissolved
Radium 226 1.5 pCi/L 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.1 pCi/L SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 1.4 pCi/L 1 Ga-Tech 08/06/2022 2118 WN
Radium 228 Precision () 3.3 pCi/L Ga-Tech 08/06/2022 2118 WN

These results apply only to the samples tested.
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1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-006 CollectionDate: 6/22/2022 6:50:00 PM
ClientSample ID: QV-FB-01-6/22/22 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Metals - Dissolved
Aluminum ND mg/L U 0.1 6010C 06/29/2022 1523 DG
Antimony ND mg/L U 0.005 6020A 06/27/2022 1736 MS
Arsenic ND mg/L U 0.005 6020A 06/27/2022 1736 MS
Barium ND mg/L U 0.1 6020A 06/27/2022 1736 MS
Beryllium ND mg/L U 0.001 6010C 06/29/2022 1523 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1736 MS
Calcium ND mg/L u 0.5 6010C 06/29/2022 1523 DG
Chromium ND mg/L u 0.01 6010C 06/29/2022 1523 DG
Cobalt ND mg/L u 0.01 6010C 06/29/2022 1523 DG
Copper ND mg/L u 0.01 6020A 06/27/2022 1736 MS
Iron ND mg/L U 0.05 6010C 06/29/2022 1523 DG
Lead ND mg/L u 0.001 6020A 06/27/2022 1736 MS
Magnesium ND mg/L U 0.5 6010C 06/29/2022 1523 DG
Manganese ND mg/L U 0.01 6010C 06/29/2022 1523 DG
Molybdenum ND mg/L U 0.02 6020A 06/27/2022 1736 MS
Nickel ND mg/L U 0.01 6010C 06/29/2022 1523 DG
Selenium ND mg/L U 0.005 6020A 06/27/2022 1736 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1736 MS
Sodium ND mg/L U 1 6010C 06/29/2022 1523 DG
Thallium ND mg/L U 0.001 6020A 06/27/2022 1736 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1523 DG
Uranium ND mg/L U 0.001 6020A 06/27/2022 1736 MS
Vanadium ND mg/L U 0.02 6020A 06/27/2022 1736 MS
Zinc ND mg/L U 0.05 6010C 06/29/2022 1523 DG
Radionuclides - Dissolved
Radium 226 0.09 pCi/L U 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.04 pCi/L U SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 -2.3 pCi/L U 1 Ga-Tech 08/07/2022 022 WN
Radium 228 Precision () 4.8 pCi/L u Ga-Tech 08/07/2022 022 WN

These results apply only to the samples tested.
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1673 Terra Avenue Sheridan, WY 82801

ph: (307) 672-8945

Sample Analysis Report

Company: Tetra Tech Date Reported 8/11/2022
1999 Harrison St Suite 500 Report ID: S2206451001
Oakland, CA 94612

ProjectName: RAES-TO003-Quivira WorkOrder: S2206451

Lab ID: S2206451-007 CollectionDate: 6/22/2022 7:06:00 PM
ClientSample ID: QV-EB-01-6/22/22 DateReceived: 6/24/2022

COC: RAES3-001 FieldSampler:

PWS ID: Matrix: Water

Comments

Analyses Result Units Qual RL Method Date Analyzed/Init
Metals - Dissolved
Aluminum ND mg/L U 0.1 6010C 06/29/2022 1530 DG
Antimony ND mg/L U 0.005 6020A 06/27/2022 1742 MS
Arsenic ND mg/L U 0.005 6020A 06/27/2022 1742 MS
Barium ND mg/L U 0.1 6020A 06/27/2022 1742 MS
Beryllium ND mg/L U 0.001 6010C 06/29/2022 1530 DG
Cadmium ND mg/L U 0.002 6020A 06/27/2022 1742 MS
Calcium ND mg/L u 0.5 6010C 06/29/2022 1530 DG
Chromium ND mg/L u 0.01 6010C 06/29/2022 1530 DG
Cobalt ND mg/L u 0.01 6010C 06/29/2022 1530 DG
Copper ND mg/L u 0.01 6020A 06/27/2022 1742 MS
Iron ND mg/L U 0.05 6010C 06/29/2022 1530 DG
Lead ND mg/L U 0.001 6020A 06/27/2022 1742 MS
Magnesium ND mg/L U 0.5 6010C 06/29/2022 1530 DG
Manganese ND mg/L U 0.01 6010C 06/29/2022 1530 DG
Molybdenum ND mg/L U 0.02 6020A 06/27/2022 1742 MS
Nickel ND mg/L U 0.01 6010C 06/29/2022 1530 DG
Selenium ND mg/L U 0.005 6020A 06/27/2022 1742 MS
Silver ND mg/L U 0.003 6020A 06/27/2022 1742 MS
Sodium ND mg/L U 1 6010C 06/29/2022 1530 DG
Thallium ND mg/L U 0.001 6020A 06/27/2022 1742 MS
Thorium ND mg/L U 0.1 6010C 06/29/2022 1530 DG
Uranium ND mg/L U 0.001 6020A 06/27/2022 1742 MS
Vanadium ND mg/L U 0.02 6020A 06/27/2022 1742 MS
Zinc ND mg/L U 0.05 6010C 06/29/2022 1530 DG
Radionuclides - Dissolved
Radium 226 0.02 pCi/L U 0.2 SM 7500 Ra-B 08/01/2022 1345 WN
Radium 226 Precision () 0.04 pCi/L U SM 7500 Ra-B 08/01/2022 1345 WN
Radium 228 -1.4 pCi/L U 1 Ga-Tech 08/07/2022 326 WN
Radium 228 Precision () 3.0 pCi/L u Ga-Tech 08/07/2022 326 WN

These results apply only to the samples tested.
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