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Supplemental Hydrogeologic Information for LBA 11

INTRODUCTION

Genwal Resources, Inc. is currently in the process of acquiring baseline information for LBA
11, a coal lease tract offered by the U.S. Bureau of Land Management. Lease LBA 11 is
located immediately south of and contiguous to Genwal’s current mining lease area in
Crandall Canyon (Figure 1). The U.S. Forest Service (USFS) is currently conducting an
environmental assessment (EA) of coal mining in LBA 11. Genwal Resources, Inc. has the
opportunity to provide information to the USFS for consideration in the EA. The purpose of
this investigation is to provide additional technical analysis to assist the USFS in the
preparation of the EA. The scope of our investigation is limited to four specific issues raised
by the USFS. These issues are:

1. The potential effects of mining on Little Bear Spring.
The potential effects of mining on the recharge to the Rilda Canyon water collection
system, particularly subsidence related effects.

3. Groundwater flow associated with the Joes Valley Fault.

4. The potential effects of mining on springs located above LBA 11.

The conclusions presented in this study are based on 1) a limited stable and unstable isotopic
investigation of groundwater systems in the vicinity of the mine area carried out by Mayo and
Associated as part of this study, 2) an analysis of existing chemical, flow-rate, and piezometric
data collected by Genwal Resources, Inc over the past several years, 3) analysis of existing
scientific reports dealing with the hydrogeology in the vicinity of the mine area, and 4)
integration of the knowledge and experience Mayo and Associates has gained in many similar
investigations carried out at other coal mines in the Wasatch Plateau.

BACKGROUND

A brief description of the physiography, geology and structure of the region in vicinity of the
Crandall Canyon Mine is presented below. This is not intended as a complete description, but
is included to provide background information for the discussion of the specific concerns dealt
with in this report.

Location
The Genwal lease areas are located in the central Wasatch Plateau region of central Utah.
The region is bounded on the west by Joes Valley and on the east by Huntington Canyon.
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Figure 1 Location of the Genwal study area with Stiff diagrams representing solute compositions
of groundwaters and surface waters.
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Elevations in the study area range from approximately 7,000 feet in Huntington Canyon to
. over 10,700 feet on East Mountain. Most of the surface drainage in the lease areas is toward
the east into Huntington Creek, which drains into the San Rafael River. A small area in the
extreme western portion of the lease areas drains into Indian Creek in Joes Valley. Generally,
the land surface in the lease areas is extremely steep and rugged, and is not easily accessable.

Stratigraphy
Seven bedrock formations, all Cretaceous or Tertiary in age, outcrop in the vicinity of the
Genwal lease areas. These formations are briefly described below.

Flagstaff Limestone (Tertiary)

The Flagstaff Limestone is a freshwater limestone which typically forms a prominent
cliff atop the Wasatch Plateau. It is only present in the uppermost elevations of East
Mountain in LBA 11. A thickness of 105 feet was measured on Trail Mountain south
of the lease areas (Davis and others, 1977).

North Horn Formation (Tertiary-Cretaceous)

The North Horn Formation is composed primarily of shale with thin interbeds of
sandstone, limestone, and conglomerate, and typically forms slopes on the upper
surfaces of the Wasatch Plateau. Lenticular sandstone channels exist throughout the
formation. The lower two-thirds of the formation consists primarily of bentonitic
mudstones. The thickness of the formation averages from 750 to 800 feet in the area.

. Price River Formation (Cretaceous)
The Price River formation is made up of sandstone with interbedded shale and some
conglomerate. It typically forms alternating ledges and slopes of resistant and non-
resistant layers.

Castlegate Sandstone (Cretaceous)

The Castlegate Sandstone consists of coarse-grained fluvial sandstones with some
siltstone, claystone, and conglomerate. It forms a prominent cliff above the underlying
Blackhawk Formation.

Blackhawk Formation (Cretaceous)

The Blackhawk Formation consists of interbedded sandstones, mudstones, and shales
and contains the mineable coal deposits in the Wasatch Plateau. The coal mined at the
Crandall Canyon Mine, and the coal to be mined in LBA 11, is from the Hiawatha
seam of the Blackhawk Formation. The Hiawatha seam is separated from the
underlying Star Point Sandstone by a thin layer (~0-15 thick) of shaley lagoonal
deposits. Individual rock layers in the Blackhawk Formation are lenticular and
discontinuous with abundant shaley interbeds. Sandstone paleochannels are present in
the formation, particularly in its upper portion. The thickness in the area ranges from
625 to 800 feet.

|8 March 1997
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Star Point Sandstone (Cretaceous)

The Star Point Sandstone forms a prominent cliff beneath the Blackhawk Formation
and consists of three main massive sandstone layers with interbedded siltstone, shale,
and sandstone. The three sandstone members are (from top to bottom) the Spring
Canyon, the Storrs, and the Panther members. The sandstone members intertongue
with the underlying Masuk member of the Mancos Shale.

Masuk Member of the Mancos Shale
The Masuk Member of the Mancos Shale consists of calcareous, gypsiferous and
carbonaceous marine shale. It is approximately 1,300 feet thick.

Structure

The western edge of the Genwal lease areas is constrained by the north-south trending Joes
Valley Fault system. Two parallel faults have been mapped by Genwal which trend northeast-
southwest and lie immediately to the southeast of LBA 11. No other major faults are known
to exist in the lease areas. Northwest-southeast trending faults with displacements on the
order of 10 feet have been identified adjacent to Little Bear Spring.

PRESENTATION OF DATA
Methods of Study

On February 3, 1997, Mayo and Associates collected samples for stable and unstable isotopic
compositions from one in-mine Blackhawk Formation roof-drip, two wells completed in the
Star Point Sandstone beneath the mine workings, one location on the Joes Valley Fault system
within the mine, and two samples from Huntington and Crandall Creeks. A single sample of
in-mine process water (a mixture of water from natural in-mine drainage and Crandall Creek
water pumped from the surface) was collected from an in-mine sump. The information from
this sample is not useful for the purposes of this investigation. Additionally, Little Bear
Spring was sampled in October 1995 and September 1996 by the Castle Valley Special
Services District. The solute and isotopic compositions of these samples are listed in Table 1.
Sample locations are plotted on Figure 1. The solute compositions of these waters are
presented graphically as Stiff (1951) diagrams on Figure 1.

Isotopic samples for §%H, 5'%0, and *H analyses were collected and preserved in appropriate
sealed glass or HDPE plastic bottles. Isotopic samples for 8°C, 8**S, and HC were
precipitated with BaCl,-2H,0.

Stable isotopic analyses for §°H, 8'%0, 8"°C, and 8**S compositions and unstable "C contents
were performed by Geochron Laboratories, Cambridge, Massachusetts. “H analyses were
performed by the Tritium Laboratory, University of Miami, Florida using electrolytic
enrichment and low level counting methods.
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Table 1 Solute and isotopic composition of surface waters and groundwaters in the vicinity of the Crandall Canyon Mine.

genchem.xls 11 March 1997

T:. P Cand Ca” Mg N "R WD ChD 6F SO0 FH oo e oW N

T mg/L %o pmc TU

Springs and Creeks

Little Bear Spring 8.9 7.6 - 556 62 37 7 1 341 0 7 20 104 68 9 nynvo

Crandall Creek 25 86 1120 66 47 89 5 326, 0 130 85 126 N[22 . 1D 6274 9.3

Huntington Creek 0.6 81 387 51 1l S g 225 0 8 151238 168 -2 7322 "115
Blackhawk Formation

8th East roof drips 1.9 8.4 407 10 7 754 3 764 O 5 0 -134 -182 -84 841 0.02

Main West fault 93 195 50/ 57 28 5 =304 0 5 32 =130 -17.7 -107 4007 006

Star Point Sandstone
MW-1 127195 500 19 16 73 293 0 12 18 -134 -18.2
MW-2 10.9 oG S 74 41 14 5 456 0 5 39 - -133.-:5182 -112 579 003

E-N

s Samples collected Oct. 95 and Sept. 96 by Castle Valley Special Services District
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Groundwater mineral saturation indices were calculated using the computer program
WATEQF (Plummer and others, 1976).

Tritium "H) and Carbon-14 (**C)

In this investigation, two unstable isotopes, tritium (*H) and carbon-14 ('*C) have been used
to evaluate mean residence times. Using methods described by Pearson (1970), Mook (1980),
and Fontes (1979), mean groundwater residence times were calculated for the six samples
which were analyzed for '*C (Table 2). The concept of groundwater age is difficult to define
because water arriving at a well or spring seldom travels via pure piston flow. Instead, it is
commonly a mixture of water molecules which recharged at different locations and at different
times, thus water typically has no unique age. It is, therefore, best to think of groundwater
age as the mean residence time of the individual water molecules sampled at the well, spring,
or stream.

Tritium is a qualitative tool indicating if groundwater has a component of water which
recharged since about 1954. Groundwater which recharged prior to about 1954 will contain
essentially no tritium. Carbon-14 provides information regarding the number of years which
have elapsed since the groundwater became isolated from soil zone gasses and near-surface
waters.

§’H and §'°0

The §°H and §'°0 composition of a water molecule falling as precipitation is determined by
the temperature at which nucleation of the water droplet occurs. Precipitation which occurs
under cold conditions will plot more negative than precipitation which occurs under warmer
conditions. The 8°H and §'*0 composition of a non-thermal groundwater is determined at the
time of recharge and is not subject to change during its residence in the groundwater system.
The 8°H and §'°0 composition of both in-mine groundwaters and groundwaters from springs
and creeks in the vicinity of the lease area are plotted on Figure 2. All groundwaters in the
study area plot near the meteoric water line (MWL) suggesting a meteoric recharge origin (i.e.
rain and snow). It is apparent that groundwaters from the Blackhawk Formation and Star
Point Sandstone plot more negatively than do waters from Huntington Creek and Little Bear
Spring. This is may be indicative of cooler paleoclimatic conditions at the time of recharge of
the older groundwaters. Crandall Creek, which contains about 25% mine discharge water
(Personal communication; Gary Gray, 1997), plots slightly lower than do the other surface
waters because of the influence of the Blackhawk Formation component of water from the
mine.

DISCUSSION

Each of the four primary areas of concern in this investigation are discussed below.
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Table 2 Calculated "*C - °*H mean groundwater residence times for the Genwal Mine area.

genagexls 11 Mar 1997

Creeks and springs
Little Bear Spring
Huntington Creek
Crandall Creek
Spring SP1-1a
Spring SP1-47
Spring SP1-37
Spring SP1-42a

Blackhawk Formation
8th East roof drips
Main West fault

Starpoint Sandstone
MW-2

Mean residence time (years)

8'°C = -20%o (gas) assumption

Pearson Mooks Fontes
Model Model Model

modern modern modern
modern modern modern
modern modern modern

13,300 14,800 14,800
2,400 2,100 2,100

18,800 18,800 18,800

Assumptions used in all calculations:
3'°C mineral = 0%o
Activity '*C gas = 100 pmc
Activity '*C mineral = 0 pmc

BC = 4% (gas) assumption

Pearson Mooks Fontes
Model Model Model

modern modern modern
modern modern modern
modern modern modern

14,200 14,800 14,800
3,600 2,100 2,100

19,600 18,800 18,800

14C 613C 3H
pmc Yoo U
1112 -9.7 2200
7322 - 102 1150
62.74 A2 930
29.20
38.20
33.30
19.20
8.41 -84 0.02
40.07 -10.7 0.06
Sfsa) - e 0 03
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Potential Effects of Mining on Little Bear Spring

A determination of the precise recharge locations and mechanisms for Little Bear Spring is
beyond the scope of this investigation. However, based on stable and unstable isotopic
information, stream and spring hydrographs, and geologic information, several important
conclusions regarding the relationship between groundwaters encountered in the mine and
groundwaters issuing from Little Bear Spring can be drawn:

1) The groundwater discharging from Little Bear Spring is modern (i.e. it has recharged in the
last 50 years). The spring water, sampled during low-flow (base-flow) conditions, contains
abundant tritium (22.0 TU) and anthropogenic "*C (71.1 pmc). The fact that the base-flow
component of the spring is modern water greatly diminishes the likelihood that there is any
significant component of old water discharging from the spring. By contrast, the groundwater
systems encountered in the mine (i.e. Blackhawk Formation roof drips, Star Point Sandstone
wells beneath the mine, and Joes Valley Fault water) discharge water which is thousands of
years old. Each of the in-mine samples contain no tritium (Table 2) which suggests that there
is no component of modern water.

2) The stable isotopic 5°H and §'*0 composition of base-flow discharge from Little Bear
Spring is very similar to surface water discharging in Huntington Creek, and similar to flow
from Crandall Creek (Figure 2). As discussed previously, Crandall Creek contains
approximately 25% mine discharge water, which shifts its plotting position in Figure 2
downward relative to the other modern surface waters. The stable isotopic compositions of
each of the four in-mine samples plot significantly more negative than do the above ground
samples in Figure 2, clearly distinguishing them from the modern, near-surface waters. It is
likely that the lower plotting positions of the older, in-mine groundwaters are the result of
recharge under cooler, paleoclimatic conditions.

3) There is significant data to suggest that the recharge for Little Bear Spring is closely tied to
shallow, seasonal groundwater systems. The discharge hydrograph of Little Bear Spring
shows large annual discharge fluctuations and the hydrograph shows response to climatic
variability. There is also correlation between stream-flows in Huntington Creek and discharge
in the spring.

It is likely that the recharge to Little Bear Spring is closely tied to stream flow in Huntington
and/or Crandall Creeks. Groundwater recharge may enter the Star Point Sandstone at nearby
up-gradient locations where the creeks flow across exposed, fractured outcrops. However,
there is presently insufficient data to completely substantiate this idea. In contrast, seasonal
variations in groundwater inflow rates into the mine workings (away from cliff faces and
shallow cover) are not observed in the Crandall Canyon Mine (Personal communication, Gary
Gray, 1997), nor are they observed in other coal mines in the Wasatch Plateau. This suggests
that the groundwater systems encountered within the mine workings are not in hydraulic
communication with the groundwater system from which Little Bear Spring discharges.
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4) The isolated, perched groundwater systems encountered in the Crandall Canyon Mine
workings are hydraulically isolated from the lower sandstones of the Star Point Sandstone
from which Little Bear Spring discharges. Many layers of interbedded shale, claystone, and
mudstone separate these two systems. Groundwater in the Blackhawk Formation above the
mine occurs in isolated sandstone horizons within the mine and is not in hydraulic
communication with the underlying groundwaters.

Potential Effects of Mining on the Recharge to the Rilda Canyon Collection System,
Particularly Subsidence Related Effects

The Rilda Canyon collection system is operated by the North Emery County Water Users
Association and the Castle Valley Special Services District for the purpose of collecting
shallow alluvial groundwaters in Rilda Canyon for use as cullinary water. The collection
system is not located within the Genwal lease areas, although the uppermost reaches of the
Rilda Canyon drainage are within LBA 11. The North Horn Formation is continuously
exposed at the surface over the entire reach of Rilda Canyon Creek in LBA 11.

The U.S. Bureau of Mines (Kadnuck, 1994) conducted research at the Deer Creek and
Cottonwood Mines located immediately south of LBA 11 and found little or no detrimental
effect on North Horn Formation springs which were undermined using longwall mining
techniques. The work of the USBM in the central Wasatch Plateau was in agreement with a
study by Tieman and Rauch (1986) in Appalachian coal fields which found that springs
occurring above longwall panels where the ratio of overburden to panel width was greater
than 1 were not adversely impacted by mining operations. The overburden-to-panel width
ratio in LBA 11 beneath the Rilda Canyon drainage ranges from 1.8 to 2.8 and, thus, no
adverse effects on the shallow groundwater systems or ephemeral drainage are anticipated
there.

A relationship was developed by Peng (1992) in Appalachian coal fields which estimates the
maximum vertical propagation of fracturing and caving of the overburden above longwall
mining to be 30 times the mining thickness. Using this relationship, a maxium vertical fracture
propagation of less than 200 feet is calculated beneath the Rilda Canyon drainage in LBA 11.
The minimum projected overburden thickness beneath Rilda Canyon in LBA 11 is
approximately 1,500 feet, which indicates that there will be a thick sequence of unfractured,
low permeability rock between the shallow alluvial deposits of upper Rilda Canyon and the
uppermost subsidence fractures. If any subsidence related fractures were to somehow
propagate to the surface, the abundant hydrophylic clays present in the underlying Price River
and North Horn Formations would swell when wetted and rapidly seal the fractures, impeding
the downward migration of groundwaters (Kadnuck 1994, EarthFax Engineering, 1992).

The low permeability shale of the North Horn Formation upon which the Rilda Canyon
drainage is developed serves as an effective barrier to the downward migration of
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groundwaters into underlying formations. The shales also have a tendency to deform
plastically rather than fracture when stresses are applied.

A determination of the specific recharge locations and mechanisms for the alluvial
groundwater systems associated with the Rilda Canyon collection system is beyond the scope
of this investigation. However, it is our opinion that if a potential recharge location was
determined to be within LBA 11, the likelihood of any adverse impacts to the shallow
groundwater systems in upper Rilda Canyon due to underground mining operations would be
negligible.

Nature of the Groundwater Flow Associated with the Joes Valley Fault

Sufficient data is not presently available to completely characterize of the nature of
groundwater flow related to the Joes Valley Fault system in the vicinity of Genwal’s lease
areas. However, based on solute and isotopic data obtained as part of this investigation and
available information from investigations carried out by other researchers, several important
conclusions may be drawn.

A single sample of groundwater from the Joes Valley Fault system was collected within the
Crandall Canyon Mine at the west end of the west mains where the mine workings have
intersected the fault system. Groundwater along the fault at this location is physically
upwelling through the fractured coal in the floor of the mine workings. Groundwater slowly
seeps through the floor along the entire exposed reach of the fault in the mine. The upwelling
water does not appear to be under great confining pressure.

A mean "C “age” of 2,100 years was calculated for the fault system groundwater encountered
in the mine (Table 2). No tritium was detected in the sample, indicating that there is no
component of modern (post 1954) water associated with the water in the fault. The stable
8°H and 8'*0 composition of groundwater from the fault system has an affinity for other
groundwaters encountered in the Blackhawk Formation and in wells in the Star Point
Sandstone beneath the mine (Figure 2). The isotopic composition is dissimilar to waters
encountered at the surface (i.e. Little Bear Spring, Huntington and Crandall Creeks).

EarthFax Engineering (1992) conducted a tritium and geochemical analysis of groundwaters
discharging from springs near the Joes Valley Fault system and from the western slope of East
Mountain. The purpose of the investigation was to determine whether there was a detectable
component of discharge from Joes Valley Fault contributing water to the springs at the
surface. The results of the tritium analysis (Table 2) strongly suggest that the water is of
modern origin. Tritium concentrations of the four samples ranged from19.2 to 38.2 TU (Table
2). Carbon-14 data is not available for these samples. It is unlikely that the Joes Valley Fault
system is contributing any significant flow to these springs. A low-flow sampling of these
springs would help confirm this idea.
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In August 1996, Mayo and Associates conducted stream gaging on Indian Creek between the
Indian Creek Campground and the confluence with Lowry Water as part of an investigation
for Energy West Mining. We found no significant measurable increases in flow over this
reach of the creek, suggesting that the Joes Valley Fault system is not contributing any
measureable groundwater to the creek flow in this location. Similar findings were reported by
Lines (1985).

An in-mine drilling program is currently being conducted by Genwal to better define the
residence times and hydraulic characteristics of groundwaters in the Star Point Sandstone
below the mine in the vicinity of the Joes Valley Fault system. Stable and unstable isotopic
sampling of groundwater in the Spring Canyon tongue of the Star Point Sandstone will be
performed as part of the program.

In summary, we can conclude that 1) the groundwater in the Joes Valley Fault system within
the Crandall Canyon Mine is thousands of years old, with no component of modern water,
2) the fault system groundwater has a stable isotopic affinity for other groundwaters
encountered within the mine, suggesting that the recharge source for the fault waters is
different from the recharge source for modern, shallow groundwaters and surface waters, 3)
no expression of groundwater discharge from the fault system into springs and creeks at the
surface in the vicinity of the Genwal lease area was identified, suggesting that groundwater
discharge at the surface is either minimal or non-existent, and 4) groundwaters are upwelling
from beneath the mine along the fault system, and do not appear to be under great confining
pressure.

Potential Effects of Mining on Springs Located Above LBA 11

A complete determination of the probable hydrologic consequences of mining on springs
located within LBA 11 is beyond the scope of this investigation. No chemical or isotopic
sampling of the springs in LBA 11 was performed due to the timing of this project and the
inaccessibility of the springs due to heavy winter snows. However, some general statements
can be made based on our experiences at other coal mines in the Wasatch Plateau.

Our experience at other mines in the area leads us to believe that the groundwater systems
occurring in the Flagstaff Limestone, North Horn Formation, Price River Formation, and
Castlegate Sandstones occur primarily as perched systems and are not part of “regional
aquifers” in the traditional sense. These groundwater systems, almost without exception,
discharge “modern” groundwaters which have recharged since about 1954. These
groundwaters typically show strong and rapid response to both seasonal changes in
precipitation as well as longer term climatic cycles (i.e. periods of above normal precipitation
and periods of drought).

As we have demonstrated in previous sections of this report, all of the groundwaters
encountered in the mine (Blackhawk Formation roof drips, Star Point Sandstone wells, and
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Joes Valley Fault system waters) are thousands of years old and contain no tritium, suggesting
that there is not a mixed component of modern water associated with the in-mine
groundwaters. The groundwaters encountered in the roof of the mine during mining
operations are not part of a regional aquifer, but typically occur as isolated pockets of water in
permeable sandstone units, usually within sandstone paleochannels. Typically, much of the
sandstone above the mine roof is unsaturated when it is encountered during mining.

As has been the case at other mines in the Wasatch Plateau, the groundwater systems in the
formations overlying the horizon to be mined are likely not in communication with the deeper
in-mine groundwaters. Hundreds of feet of interbedded sandstone, mudstone, and shale
separate these systems and prevent the downward migration of groundwater from the shallow,
near-surface groundwater systems.

As was demonstrated in a previous section, detrimental effects on overlying springs and
creeks due to subsidence from longwall mining techniques are not anticipated.

SUMMARY

Based on existing hydrologic information, and the new information collected as part of this
investigation, we conclude that there is a strong likelihood that mining will not have significant
detrimental impacts on shallow groundwater systems in the vicinity of LBA 11.

Little Bear Spring discharges modern water and responds to seasonal changes in precipitation.
There appears to be correlation between flow in Little Bear Spring and stage fluctuations in
Huntington Creek. The waters discharging from Little Bear Spring are isotopically different
from groundwaters encountered in the mine and from groundwaters in the Star Point
Sandstone beneath the mine. Discharge from Little Bear Spring does not appear to be related
to groundwater flow systems encountered in the mine.

The shallow groundwater systems which support the Rilda Canyon water collection system
are hydraulically isolated from deeper, underlying groundwater systems by a thick sequence of
interbedded siltstones, mudstones, shales, and hydrophyllic clays. Subsidence fractures which
might effect spring or creek discharges in the Rilda Canyon area are not predicted.

Groundwater encountered in the Joes Valley Fault within the Crandall Canyon Mine is
approximately 2,100 years old, with no component of modern (post 1954) water. No surface
expression of fault water discharging in Joes Valley was identified.

The groundwaters encountered in the Crandall Canyon Mine are thousands of years old and
are not in hydraulic communication with adjacent shallow groundwater systems. Our
experience at other mines in the Wasatch Plateau leads us to believe that groundwaters which
discharge from springs directly overlying LBA 11 are likely hydraulically isolated from
groundwater systems encountered within the mine.
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GEOCHRON LABORATORIES a gvision of
KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE 4 CAMBRIDGE, MASSACHUSETTS 02138 ¢ U.S.A

TELEPHONE: (617) 876-3691

TELEFAX: (617) 661-0148

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK
Submitted by: Erik C. Petersen Date Received: 02/05/97
Mayo and Associates G OR 12010
710 East 100 North g s o
Lindon, UT 84042 Your Reference: Letter of
Feb. 4, 1997
Genwal
Our Lab. Your Sample i
Number Number Description sD* 9-07
HOR-92254 Mw-2 Water -133 -18.2
HOR-92255 #1 and 2 longwall Water -129 -17.6
gob water
HOR-92256 Main West Fault Water =130 =129 ¥*# -17.7
HOR-92257 8th East roof drips Water -134 -18.2
HOR-92258 Huntington Creek Water -122 =123 ** _16.8
above C.K.
HOR-92259 MW-1 Water -134 -18.2
HOR-92260 Crandall Creek Water -126 -17.2
HOR-92261 Little Bear Spring Water -124 -16.8
%¥*% Duplicate preparations and analyses.
*Unless otherwise noted, analyses are reported in %. notation and are computed as follows:
SRyampie™ = [ m -1 ] x 1000
Where: And:
D/H standard is SMOW D/Hgtangerg = 0.000316°°

80/"%0  standard is SMOW

**Double atom ratio

80/®0gtangarg = 0.0039948°°

-th.0 %




GEOCHRON LABORATORIES a giision of
.‘ KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE ¢ CAMBRIDGE, MASSACHUSETTS 02138 ¢ U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148

-

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. GX-22800-PRI Date Received: 02/05/97
Your Reference: letter of 02/04/97 Date Reported: (02/11/97

Submitted by: Mr. Erik C. Petersen
Mayo & Associates
710 East 100 North
Lindon, Utah 84042

Sample Name: My-2
groundwater precipitate

. AGE = 22,890 +/- 1,270 C-14 years BP (C-13 corrected).
(5.79 +/- 0.91) % of the modern (1950) C-14 activity.

Description:  sample of groundwater precipitate.

Fralrmeient: The barium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum to recover
carbon dioxide from the barium carbonates for the
analysis. C-13 analysis was made on a small portion
of the same evolved gas.

Comment:

Notes: This date is based upon the Libby half life (5570 years) for ¥ C. The error stated is =10 as judged
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.




GEOCHRON LABORATORIES a dvision of
KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE ¢ CAMBRIDGE, MASSACHUSETTS 02138 ¢ U.S.A
TELEPHONE: (617)876-3691 TELEFAX: (617) 661-0148

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. GX-22802-PRI Date Received: (02/05/97
Your Reference: letter of 02/04/97 Date Reported: 02/11/97

Submitted by: Mr. Erik C. Petersen
Mayo & Associates
710 East 100 North
Lindon, Utah 84042

Sample Name: Main West Fault
groundwater precipitate

AGE = 7,350 +/= 310 C-14 years BP (C-13 corrected). .
(40.07 +/- 1.54) % of the modern (1950) C-14 activity.

Description:  sample of groundwater precipitate.

Pretreatment:  The barium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum to recover
carbon dioxide from the barium carbonates for the
analysis. C-13 analysis was made on a small portion
of the same evolved gas.

Comment: Very small sample; approximately 0.6 grams carbon.

Notes: This date is based upon the Libby half life (5570 years) for “C. The error stated is =10 as judged
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.




GEOCHRON LABORATORIES a gvision of
KRUEGER ENTERPRISES, INC.

. 711 CONCORD AVENUE + CAMBRIDGE, MASSACHUSETTS 02138 ¢+ U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. GX-22801-PRI Date Received: (02/05/97
Your Reference: letter of 02/04/97 Date Reported: 02/11/97

Submitted by: Mr. Erik C. Petersen
Mayo & Associates
710 East 100 North
Lindon, Utah 84042

Sample Name: #1 and #2 longwall gob water
groundwater precipitate

AGE = 15,700 +/- 510 C-14 years BP (C-13 corrected). ol
. (14.17 +/- 0.91) % of the modern (1950) C-14 activity.

Description:  sample of groundwater precipitate.

Pretreatment:  The barium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum to recover
carbon dioxide from the barium carbonates for the
analysis. C-13 analysis was made on a small portion
of the same evolved gas.

Comment:

' e S

Notes: This date is based upon the Libby half life (5570 years) for “C. The error stated is =10 as.judggd
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.




GEOCHRON LABORATORIES a guision of
KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE ¢ CAMBRIDGE, MASSACHUSETTS 02138 ¢ U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. Gx-22803-PRI Date Received: (02/05/97
Your Reference: letter of 02/04/97 Date Reported: 02/11/97

Submitted by:

Mr. Erik C. Petersen
Mayo & Associates
710 East 100 Narth
Lindon, Utah 84042

Sample Name:

8th East roof drips
groundwater precipitate

AGE = 19,890 +/- 1,140 C-14 years BP (C-13 corrected).
(8.41 +/- 1.19) % of the modern (1950) C=14 activity.

Description: Sample of groundwater precipitate.

Pretreatment: The barium salt precipitate was rapidly vacuum filtered
and immediately hydrolyzed, under vacuum to recover
carbon dioxide from the barium carbonates for the‘
analysis. C-13 analysis was made on a small portion
of the same evolved gas.

Comment:

§"Cppg = 8.4 €

Notes: This date is based upon the Libby half life (5570 years) for “C. The error stated is =10 as'judggd
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.




GEOCHRON LABORATORIES a gvision of
KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE ¢ CAMBRIDGE, MASSACHUSETTS 02138 ¢ U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. gx _22804-PRT Date Received: (2/05/97
Your Reference: 1etter of 02/04/97 Date Reported: 02/11/97

Submitted by: Mr. Erik C. Petersen
Mayo & Associates
110 East 100 Hersh
Lindon, Utah 84042

Sample Name: Hyuntington Creek above C.K.
groundwater precipitate

AGE = 2,505 +/- 170 C-14 years BP (C-13 corrected).
(73.22 +/- 1.56) % of the modern (1950) C-14 activity.

Description:  sample of groundwater precipitate.

., T barium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum to recover
carbon dioxide from the barium carbonates for the
analysis. C-13 analysis was made on a small portion
of the same evolved gas.

Comment: Small sample; approximately 0.60 grams carbon.

Notes: This date is based upon the Libby half life (5570 years) for “C. The error stated is +10 as judggd
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.




GEOCHRON LABORATORIES a division of
KRUEGER ENTERPRISES, INC.

711 CONCORD AVENUE ¢ CAMBRIDGE, MASSACHUSETTS 02138 ¢ U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-0148

RADIOCARBON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. Gx-22904 Date Received: (2/25/97
Your Reference: letter of 02/24/97 Date Reported: 03/07/97

Submitted by: Mr. Erik C. Petersen
Mayo & Associates
710 East 100 North
Lindon, Utah 84042

Sample Name: Crandall Creek, 21 Feb 97.
groundwater precipitate

AGE = 3,745 +/- 155 C=-14 years BP (C=-13 corrected). :
(62.74 +/- 1.22) % of the modern (1950) C-14 activity.

Oescription:  sample of groundwater precipitate.

Pretreatment: The barium salt precipitate was rapidly vacuum filtered

and immediately hydrolyzed, under vacuum to recover
carbon dioxide from the barium carbonates for the
analysis. C-13 analysis was made on a small portion
of the same evolved gas.

Comment:

Notes: This date is based upon the Libby half lite (5570 years) for “C. The error stated is 1o as judged
by the analytical data alone. Our modern standard is 95% of the activity of N.B.S. Oxalic Acid.

The age is referenced to the year A.D. 1950.




Client: MAYO and ASSOCIATES - GENVAL SAMPLES Purchase Order: 97-101

Recvd : 97/02/06 Contact: E. Petersen, K. Payne, 801/796-0211
Job# : 927 710 East 100 North (F)/785-2387
Final : Pee lfmi»\o.r\‘ Resv 4 Lindon, Utah 84042
Cust LABEL INFO JOB.SX REFDATE QUANT ELYS TU eTU
MAYO- MW-2 927.01 970203 1000 275 0.03 0.09
MAYO- 1, 2 LONGWALL GOB WATER 927.02 970203 1000 275 4.68 0.15
MAYO- MAIN WEST FAULT 927.03 970203 1000 275 0.06 0.09
MAYO- 8TH EAST ROOF DRIPS 927.04 970203 1000 276 0.02 0.09

MAYO- HUNTINGTON CRK 927.05 970203 1000 274 1.5 0.4

-------------------------------------------------------------------------------




Client: EARTHFAX ENGINEERING Purchase Order: CHECK

Recvd : 92/06/17 Contact: Brent Bovee 801/561-1555
Job# : 409 7324 SOUTH 1300 EAST STE 100
Final : 92/07/08 MIDVALE UT 84047
Cust LABEL INFO JOB.SX REFDATE QUANT ELYS TU eTU

3 409.01 920611 1000 161 29.2 1.0
2 409.02 920611 100v 137 38.2 1.3
EARTH AX- 3 409.03 920611 100G 275 33.3 g s
“ 409.04 920611 1000 273 193 0.6
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FEE-2E-IBR ST

ID:CT E HUNTINGTON UTAH

TEL NQO:881-653-2436

H#@32 PGS

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 » TEL: 708-963-8300 FAX: 708-963-8308

SINCE 1908®

’ February 26, 1997

GENWAL RESOURCES, INC,.
P.0. BOX 1420

HUNTINGTON UTARH 84528

@ BGB Member of the 8GS Group (Société Générale de Surveillancs)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, NUNTINGTON, UT 84328

TEL: (801) 8632311

FAX: (601) 853-2438

Sample identification by
GENWAL COAL CO.

ID: Huntington Creek

Kind of sample Water
reported to us Rec’'d 1118 hr.
Sampled 1635 hr.
Sample taken at Genwal
Field Measurements
Sample taken by Genwal pH 8.7
‘ j DO 1.2
Date sampled February 3, 1997 Conductivity 387
Temperature 0.6°C
Date received February 4, 1997
NOTB: Dissolved Iron filtered at lab!
Analysis report no. 59-16965
Analyzed
Paramaeter Result MRL _Units Method Date/Time/Analyst
Alkalinity, Bicarbonate 225 S mg/l as HCO3 SM2320-B 02-10-1997 1100 SW
Alkalinity, Carbonate <5 5 mwg/l as CO3 SM2320-B 02-10-1997 1100 SW
alkalinity, Total 184 5 mg/l as CaCO3 EPA 310.1 02-10-1997 1100 SW
Anions ReR vees megfl S seee s eeae 02-25-1997 1100 RJ
Calcium, Total 51 1 mg/1 EPA 215.1 08r12-1997 1030 MK
Cations A2 ~-=-  aMaq/l e 02-25-1997 1100 RJ
Chloride 8 h mg/l SM4500-Cl-B 02-10-1997 1030 SW
Conductivity 380 1 umhos/cm SM2510-B 02-05-1997 1230 SW
Hardness, Total 197 =~-== mg/l as CaCO3 SM2340-B 02-25-1997 1100 RJ
Iton, Fotal 0.3 QL' mg/1 EPA 236.1 02-12-1997 0730 MK
Jron, Dissolved <0.1 [0 i mg/1 EPA 236.1 02-12-1997 0730 MK
Magnesium, Total 17 1 eme/l EPA 242.1 02-12-1997 1100 MK
Manganese, Tozal <0.1 1Y img/l EPA 243.1 02-12-1997 0800 MK
FH 8.36 ~---- pPH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total <l b mg/l EPA 258.1 02-12-1997 0830 MK
Sodium, Total S 1 mg/1l EPA 273.1 02-12-1957 0900 MK
Solids, Total Dissolved 189 10 mg/l EPA 160.1 02-06-1997 0700 J¢C
Solids, Total Suspended 31 £ mg/l BPA 160.2 02-06-1997 0700 JC
Sulfate 18 5. mg/l BPA 375.4 02-24-1997 1230 SW
Cation/Anion Balance wieg .l Y 02-25-1997 1100 RJ
Respectiully submitted,

COMMERCIAL TESTING & ENGINEERING CO.

me =L, 8
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FER-26~-'Y7 15:22 ID:CT £ HUNTINGTUN UTRH 1 NUI OO U~ ws v A

COMMERCIAL TESTING & ENGINEERING CO.

DENERAL OPACES: ‘IIOMWAVE,WW.W.WU‘“'M 700-053- 9300 FAX: 709-963-5308

BINCE 19089
”u Mamber of the $G8 Group (8odlété Géndrale de Survellisncs)

PLEABE ADORESS ALL
£.0. DOX 1020,

' Fcbruary 26, 1997

GENWAL RESOURCRS, INC.
p.0. BOX 1420

HUNTINGTON UTAH 84528 Saxple identification by
GENWAL COAL CO.

ID: Huntington Creek

Kind of sample Water A
reported to um Rec’d 1115 hr. il
campled 1635 hr. ooy

Sample tahen at Geawal

L Pield Measurewents
Ssuple taken by Genwal pY 8.7
Do 11-2 bos s
Date sawpled February 3, 1997 Conductivity 387 b..

Temperature 0.6°C

Date received February &, 1997
' 2OTE: Dimsmolved IXron £iltered at labil

Analysis geport 1o0. 59+16965
; Analysed

Poramgter . . .. .. Basult WG Unite . Methed .. Dave/Tine/2

Alkalinity. Bicarbonate 235 5 mg/l a8 HCO3 8M2320-D 02-10-1997 1100

Alkalinity, Carbonate <5 s mg/L & C0a SM2330-B 02-10-1997 1100
Alkalinity, Total 184 5 mg/l as CacO3 EPA 310.1 02-10-3997 1100
Anions MEE SLIGEIMES B S e .- 02- 25-1997 1100
Calcium, Total 51 1 mg/d EPA 215.1 02-12-1997 1030
Cations » 4.2 - meq/l cemeeeres 02-25-1997 1100
chloride 8 1 ng/d SM4500-Cl H 03-10-1997 1030
Conductivity 380 > umhos /cm £M2510-B 02-05-1997 1330
Hardness, Total ‘1931 e wg/l ao CaCo03 £M2340-D 02-25-1997 1100
lron, Total 0.3 0.1 mg/1 EPA 236.1 02-12-1997 0730
Ivon, Dissolved © «0.1 0.1 mg/l EPA 2336.1 v2-12~1997 0730
Magnesium, Tot.al AT 1 mg/l EPA 242.1 03-12-1997 1100
Manganese, Total <0.3 0.1 mg/l EPA 24).1 02-12-1997 0800
pH 8.35 ---- pH units EPA 150.1 02-04-1997 1245
potasaium, Total i | 1 mg/1 EPA 258.1 02-13-1997 08390
godium, Total b T mg/fl EPA 373.1 02-12-1997 0900
solids, Total Dissolved 189 10 wma/d EPA 160.1 02-06-1997 0700
golide, Total Suspended 11 S mg/l BPA 160.2 03-06-1997 0700
Sulfate ialG 5 mg/l BPA 375.4 02-24-1997 1230 e
Cat.ion/Aniun Balance «0.8 ---- ¥ 02-25-1997 1100 Re

COMMERCIAL TESTING & ENQINEERING OO
Loy ST

Hunengion Laborstery ﬁy*"
e nr semein smwan TIAEWATIR ANO GARAY LA PORTE, AND AIVER LOADING
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH MIGHLAND AVE.. SUITE 7108, LOMBARD, LLLINOS 80148 » TEL: 208-963-8000 FAX. A18-963-8306

SINCE 1508
’m Mamber of ihe 8GS froup (Sociéis Géndrale de Surveiliancs)

PLEASE ADDAESS ALL CORRBRPONDENCE 10- 5
P 0. 80X 1020, HUNTINGTON, UT 488K
TEL: 1) mba -
’ Fobruary 26, 1997 — ﬁ‘gl X

ot

GENWAL RESOURCE$S, INC.

P.0. BOX 1420

HUNTINGTON UTAH 84528 Sample identification by
GENWAL COAL CO.

ID: Main West Fault
Kind of sample Wwater :
reported to us Rec’d 1115 hr.

Sampled 1325 hr,
Sample taken at Genwal

Pield Meagurements

‘Sample taken by Genwal pH 7.95
DO 8.7
Date sampled Fedbruary 3, 1997 : Conductivicy 507

Temperature $9.3°C
Date received Pebruary 4, 1997

Analysis report no. 59~16961

Eprametex ~BaROlY MRL Units Nethod .
Potasgium, Total 7 1 mg/l EPA 258.1
Potassium, Digwsoulved XXXX 1 mg/) EPA 258.1
Selenium, Total Xxxx 0.01 mg/l : EBPA 270.23
Selenium, Dissolved XxXxx 0.01 mg/l RPA 270.2 .
8ilica XRXX 1 mg/l §M4500-5i B s
Sodium, Total S 1 mg/l EPR 273.1 03-12-1997 0900
Sodium, Dissolved XXXX 1 mg/l RPA 273.1 o o
Solids, Settleable Xxxx 0.5 wml/l EPA 160.5 b
solids, Total Digsolved - 352 10 mg/l EPA 160,1 02.-06-1997 0700
Solids, Total Suspended 6388 5 wmg/l BPA 160.2 02-06 1997 0700
Sulfate . 32 1 mg/l EPA 37%5.4 02-34-1997 1230
Sulfide xxxx 0.1 my/l BPA 376,1 i
Tuxbidity XXX 0.1 NTV EPA 180.1 e
Zine, Total xxxx 0.01 mg/l EPA 289.1 ol 3
Zing, Diwpolved Axan 0,02 mg/l EPA 289.4 o
Cation/Anion Balance xAXX  ---- | :

" Reapactiully submines,

COMMERCIAL TESTING & ENONEEMING CO.




FEB-26-"97 13:18 [D:CT E HUNTINGTON UTAH  TEL NO:881-653-2436 #EB32 PB6

COMMERCIAL TESTING & ENGINEERING CO.

‘ :I GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITEZ10-, LOMBARD, ILLINOIS 80148 » TEL: 708-953-8300 FAX: 708-083-9308

SINCE 1908¢

QBGB Member of the $@$ Group (Société Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528
TEL: (801) 8563-2311

25919 FAX: (801) 853-2438

February 26,
GENWAL RESOURCES,
P.O,BOX 1420

HUNTINGTON UTAH 84528

INC.

Sample identification by

ID: MW-1
Kind of sample Water
reported to us Rec’d 1115 hr.
Sampled 1610 hr.
Sample taken at Genwal
; Field Measurements
Sample taken by Genwal pH 795
’ DO 7.8
Date sampled February 3, 1997 Conductivity 500
Temperature 12.7°C

Date racaived

February 4, 1997

GENWAL COAL CO.

NOTE:Dissolved Iron filtered at labl!

Analysis report no, 59-16966
Analyzed
Parameter Result MRL Units Method Date/Time/Analyst
Alkalinity, Bicarbonate 293 S mg/l as HCO3 SM2320-B 02-10-1997 1100 SW
Allkalinity, Carbonate <5 S mg/l as CO3 SM2320-B 02-10-1997 1100 SW
Alkalinity, Total 240 8 mg/l as CaCO3 EPA 310.1 02-10-1997 1100 SW
Anions § 8L =mee meq/l 000 eeee----- 02-25-1997 1100 RJ
Caleium, Total 19 1 mg/1 EPA 215.1 02-12-1997 1030 MK
Cations D78 Ledal meq/l reveeceve 02-25-1997 1100 RJ
Chloride 12 1onimg /1 SM4500-Cl-B 02-310-1997 1030 SW
Conductivity $17 o} umhos/cm SM2510-B 02-05-1997 1230 SW
Hardness, Total 113/ ---- mg/l as CaCO3 SM2340-B 02-25-1997 1100 RJ
Iron, Total 0.8( Qs ameryd EPA 236.1 02-12-1997 0730 MK
Iron, Dissolved <0.1 0.1 mg/l EPA 236.1 02-12-1997 0730 MK
Magnesium, Total 16 1 mg/l EPA 242.1 02-12-1997 1100 MK
Manganese, Total <0,1 Qo1 mg/l EPA 243.1 02-12-1997 0800 MK
pH 7.96 ---- pH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total 4 1 mg/1 EPA 258.1 02-12-1997 0830 MK
Sodium, Total 73 1 mg/1 EPA 273.1 02-12-1997 0900 MK
Sclids, Total Dissolved 244 10 mg/1 EPA 160.1 02-06-1997 0700 JC
Solids, Total Suspended <8 5 mg/l EPA 160.2 02-06-1997 0700 JC
Sulfate 18 o mg/1 EPA 375.4 02-24-1997 1230 SW
Cation/Anion Balance 0.2 ---- L] 02-25-1997 1100 RJ

Respectiully submitted,

COMMERCIAL TESTING & ENQINEERING CO.

Larri i < o .o




FEB-26-97 14:49 FROM:

ID: 8016378860

PAGE 1

ANDALEX RES INC i e
=== FEB=26-797 10:15  (LI0T F MONMIINGITUN UL 1Sl 1N SR S e s i i

&

COMMERCIAL TESTING & ENGINEERING CO.

GENGRAL OFAICES: 1919 SOUTH HIGHLAND AVS., GUITE 210 8. LOMSARD. ILLINOS 0148 ¢ TEL: 7088538300 FAX: 708-883-2006

SINCE 19099

February 26, 1997
GENWAL RBESQURCEBS,
P.O, BOX 1420

HUNTINGTON UTAH 084528

INC.,

Kind of sample Water

reported to us
Sample taken at Genwal
‘Sasple teken by Genwal
Dato sampled Pebruary 3, 1997

Dats received PFebruary 4, 1997

»

DParameter
Acidity Hxxx 10
Alkalinity, Bicarbonate 304 5§
Alkalinicty, Carbonate <5 5
Alkalinity, Total ‘3249 5
Aluminum, Total XAXX Y
Aluminum, Dipgolved ARx% ]
An.onag MWAXX -~
Arsenic, Total xXxxx 0.01
Argenic, Dissolved xxxx 0.01
Barium, Total XX > G
Barium, Dissolved KNXRX 1
Bormn, Total XXX 0.1
Boron, Dimesolved ARRX 0.1
Cadmium, Total XXXX 0.01
Cadmium, Dissoclved xXxx 0.01
Caloium, Total 600 b
Calcium, Dissolved XX%R 1
Catione XKXX e
Chloride 8 1
Chromium, Total xxxx 0.1
Chromium, Dissolved Xkxx. 0.1
Conduerivity $16- b
Copper, Total pé &4 0.1
Copper, Dissolved XXX 0:1
b
t-It™ brand fax transmittal memo 7671 | #otpages >}/
o A NG 77/ %
. Co. :
Dept. Phone #
. ek Fax#
Fax # ‘r{}.’;; / ‘//(“:,) s ‘»53 -/

Anplysis resport no.

’“ Member of the 8G8 Group (Sociéth Généraie de Surveilanca)

PLEAGE ADORESS ALL CORRESPONDENOY: TO:
P.0. BOX 1020, HUNTINOTON, UT 84888

TEL. (B01) 6598311
FAX: 001) 853-0430

Sample identification by

GENWAL CQAl CO.

ID: Main west. Pault

Rec’d 31118 hr.
Sampled 1325 hr.

Field Mcasurements

C(&*Q, MﬁM
i be_

pH 7.98

DO 8.7 (e1es

Conductivity %07

Temperature 9.39C

89~16961
Analyzed
nte/Time/Analyet
mg/l as CaCO; DLOE7-92 =i
ng/l as RCOj 8M2120-B 02-10-19%7 1100 8W
mg/l as CO3 §M3I320-B 02-10-1997 1100 8w
mg/l a8 CaCO3 EPA 310.1 02-10-1997 1100 8w
wy/1 FPA12032.1 e
mg/1 SPA 202.1 -
m.q/] ....... o % -
mg /1 EPA 206.2 -
mg/1 BPA 206.2 B
mg/1 EPA 208.1 - -
g/l EPA 208.1 -
mng/1 EPA 212.3 - -
mg/l EPA 212.3 - -
mg/l EPA 213.1 SH
mg/l EPA 213.1 - -
ng/1 BPA 215.1 02-13-1997 1030 MK
ng/l EVA 219.1 .
meq/1 ceeeso--- b
mg/1 SM4500-0:1-8 02-10-1997 1030 SW
mny/1 RPA 218.2 s
mg/l EPA 218.1 = e
umhos/cm SMz2510-B 02-08-1997 1230 3SW
mg/1 EPA 220.1 - -
mg/l BPA 230.1 .ok
OOMMERCIAL TESTING & ENQINEENING GO,
Muntnpmn Laborstory




PER-26-97

14: 50 FROM:
Bk o it = el B R R Y L)

ANDALEX RES INC
LWUILE & MmNy wirm

ID: B0165378860 PAGE

A T

P

N
ad v
.

vy
Ky Lo

IR N

COMMERCIAL TESTING & ENGINEERING CO.

GENFRAL OFFICES! 1919 SOUTH NIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 0148 » T¥L: 708.983-5000 FAX! 708-463-4308

BINCE 1900°

’“ Mamber of the 838 Group (Soadid Géndrate de Surveitionce)

Al Gaaia et e e e e i s i & S 8

s mm b e e im

PLEASE ADDRESS ALL CORRESPONDENCE TO:

S

£.0. BOX 1020, HUNTINGTON, UT 045s8

Hurtiagton L ehorsiory

LR

;EL.‘ (801) 8838311
’ February 26, 19$7 ot
GENWAL RESOURCES, INC.
P.O. BOX 1420
HUNTINGTON UTAH 84528 Sample identification by
GBNWAL COARL CO.
ID: Main West Fault
Kind of mample Water
reported to us Rea’d 1118 hr.
sampled 1325 hr.
Sample taken at Genwal
Field Measurements
Sample takean by Oenwal pH 7.9%
Do a.7
Date samplad Pebrusary 3, 31997 Conductivity 507
Temperature 9,39C
Date received Pebruary ¢, 1997
dnalysis report ne. 59-16961
Analysed
Parameter - Repuls  MRL Unite Method . Date/Time/Anslyst
Fluoride ovxXx 0.01 wy/l §M4S00-F-C ==
Hardness, Total WMXX  ---- my/l as CaCO7 8M2340-B wi oo
Iron, Total 54.0 0.1 mg/1 EPA 236.1 02-12-1997 0730
Iron, Digsolved 0.3 0.1 mg/l RPA 236.1 02-12-1847 0730
Lead, Total X 0.1 wmg/l BPA 239.) il
Lead, Dissolved axxx 0.1 mg/l EPA 219.1 - -
Magnesium, Total 244 1 mg/l 2VA 242.1 02-12-15357 1100
Magnesium, Dissaolvad XHAX 1 my/l RPA 242.1 ;
Manganese, Total ‘1.4 0.1 mg/l EPA 243.1 02-12+1997 0800 MK
Manganese, Dissolved 0., 0.1 wmg/l BPA 243,1 02-13-1997 0800 MK
Mercury, ‘Total Xxx 0.2 ug/l EPA 245.1 “ i
Mercury, Dissolved XX 0.2 ug/l EPA 345.1 E .
Molybdenum, Total xxxx 0.1 mwmg/l EPA 246.1 i
Molybdenum, Dissolved xxxx 0.1 mg/l BPA 246.1 -
Nickel, Total xxxx 0.1 mg/l EPA 249.1 Y
Nickel, Dissolved XXk 0.1 wmg/l BPA 249,1 - -
Nitrogen, Ammonia xxxx 0.5 mg/l as N BPA 350.3 =
Nitrogen, Nitrate-Nitrite x%xx 0.1 mg/l as W BPA 353.3 - -
Nitrogen, Nitrite xXxxx 0,01 mg/l as N BPA 354.1 r e
0il & Grease AXXX 2 mg/l SMS520-B o
Oxygen. Diggolved KXXX <---- mg/l BPA 360.1 - - :
pH 7.92 ----  pil wnite EPA 150.1 02-04-1997 1245 MX
Phosphorous, Ortho-PO4 xxxx 0.01 mg/l as P gM4500-P-E Fihis
Phosphorous, Total xXxx 0.05 wmg/l as P §M4500-P-B,E - -
COMMERCIAL TESTING & ENGINERAING CO.
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Due 10 a positive interference’s from bigh settieable mattes
magnesium were ran. This was done 50 the calculate cabi

ID: B8016378860
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1n the sample, dissotved calcium and dissolved

on/anion charge balance be with in + 10,
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COMMBERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE210-8, LOMBAAD, ILLINOIS §0148 ¢ TFL : 7089535000 FAX' 708-083-&708

BINCE 19009
’m Member of the S§9 Croup (Beeiité Géndrele de Surveiliance)

TEL: Mﬂ 832811

199% FAX (301) 853-245¢

’ March 5,
GENWAL RESOURCES, INC.
P.O. BOX 1420
HUNTINGTON UTAN R4528 sSemple identificatiom by

GENWAL COAL CO.

ID: Main weat Fault

Kind of sample Wwater

reported to uas Roc’d 1115 hr.
Sampled 1325 hr.

Sample taken at Genwal
Field Meapuraments

Sanple taken by Genwal pH 7.95
DO g7

bate sampled February 3, 198V Cotiductivity 507

Temperature 9.13°C

Date receivad February 4, 1997

Diswolved Fe,Mg & Cl filtersd at labi

Anllyuil Teport no. %9-16961
Analysed
Earameter ult  MAL Units ~_ Math
Alkalinity, Bicarponate 304 s my/l as HCO; 8M2320-B 02-10 1997 1100 8W
Alkalinity, Carbonate <5 s mg/l as Oy 8M2320-B 02-10-1997 1100 8W
Alxalinity, Total 249 5 mg/l as CaCOy EPA 310.1 02-10-1997 1100 SW
Anions B 0F oo imalgfl ) o indsmE m e 03-05-1997 0900 RJ
Ccalcium, Total 600 10 mg/l :ra 218.1 02-13-1997 1030 MK
Calcium, Dissolved 57 2 mg/l BPA 215.4 03-05-1997 0730 MX
cations 5.6 =—o=- o7 SN R s it 03-05-1997 0900 RJ
Chloride S 1 mg/l SMe500-Cl B 02-10-1997 1030 SW
Conduotivity 516 1 umhos/cm SM2510-B 02 0%-1997 1230 3W
Hardness, Total 263 ---- mg/l as CacOj SM2340-B 03-05-1997 0900 RJ
1ron, Total 54.0 10.0 mg/l BPA 336.1 02-12-1997 0730 MK
Tron, Dissolved 0.3 0.1 mg/) BPA 236.1 02-12-1997 0730 MK
Magnasium, Total ¢4 10 my/l BPA 242.1 03~12-1997 1100 MX
Magnesium, Diggolved 28 1 ma/l EPA 242.1 03-05-1997 074% MK
mManganese, Total . 3.4 0.1 mg/l EPA 243.1 02-12-1997 0800 MK
pH 7.92 -.-+ pK unite BEA 150.2 02-04-1997 1245 MK
Potaseium, Total : 7 1 mg/l BPA 358.1 02-12-1997 0830 NK
sodium, Total 5 1, mg/l EPA 273.1 02-12-1997 0900 MK
30lids, Taotal Diseolved 252 106 mg/l EPA 160.1 02-06-1997 0700 JC
so0lids, Total Suspended - 630% s ag/l EPA 160.2 02-06-1997 0700 JC
Sulfate 32 10 mg/l EPA 375.4 02-24-1997 1230 S8W
cation/Anion Balance 3.3 =--- L4 03-05-1997 0%00 RJ
|
Post-it" brand fax transmittal memo '7671-1“’ pages »
rom ) ;
® K ; \ )
Co. -
Dept. Phone # m TEBTING & ENGINEERING CO.
Paa # 4“( :
Fax ¥ ”///{‘»’_)"/ 3/ Wﬁ
& Ui S, s Hurrgion LaBOTMDIY

QVER 40 BRANCH LABORATOREES STRATLOICAM Y mmmrmn;mmmmlﬂwm'um&m&wm* LOADINO FACI MES
E2%%.0 Wetermeriest For Your Proteetion TERMS ANO CONDITIONS 0N AEVEREE
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Duc 10 & positive interference's from hugh sctlleable manicr in the sample, dissolved calciurm and dissotved
magacsium were ran. This was done so the calculate cation/snion charge balance be with in 2 10.




MAR-05-87 12:9S5S FROM: ANDALEX RES INC

MUT'VI dé W9 VL & MRAY MUY Ui it .‘,,I.E;‘ 8018._{3‘?850 L g PAGE 3

. COMMERCIAL TESTING & ENGINERRING CO.

GENERAL OFFICES: 1976 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBAAD. ILLINCIS 80148 » TEL: 708-953-9300 FAX: T0R-863- $305

SINGE 19009
‘m Membar of the 8G8 Qroup (Sociét Géndvale de Surveiliance)
PLEASE ADDAESS ALL OORRESPONDENCE: TO:
P O. BOX 1020, HUNTINGTON, UT 84520
TEL (801) A#3-831)
March 5, 1997 FAX: (801) 0563-2430

4

GENWAL RESOURCRS, INC.

P.O. BOX 1420

HUNTINGTON UTAH 84528 gumple identificatiom by
CENWAL COAL CO.

1D MW-2
Kind of saumple Water
reported to us Rec’'d 1115 hr.
gampled 1520 hr.
Sample taken at Genwal
Pleld Measurement:s

dample taken by Genwal PR 73
Do 8.5
Date sampled February 3, 1937 Conductivity 731

e : Temperature 10.9°C

Date received Febyuary 4, 1997
Diasolved Iron filtered at lab!

Anslysis report no. 59-16962

Analyzed
. PagsmeLor — Remyt MRL  Unite _ Method .. Pate/zime/Analyss
Alkalinity, Bicarbonate : 436 5 mg/l ae  HCOy §M2320-B 02~10-1997 1100 SW
Alkalinity, Carbonate <5 5 mg/l as CO3 5M2320-B 02-10-1997 1100 8%
Alkalinity, Total - 374 5 mg/l as CaCO3 KPA 310.1 02-10-1997 1100 &W
Aniona . 8,4 =---- meq/l e et 03-05-1597 0900 RJ
calcium, Total 109 1 my/l EPA 215.1 02-12-1997 1030 MK
Caleium, Dissolved 74 1 mg/l EPA 215.1 03 05 1997 0730 MK
Cations ; 7.8 ~--» weq/l --eemn-- 03-05-1997 0%00 RJ
chloride S 1 wmg/l S§M4500-C1-R 02-10-1997 1030 SW
condurtivity . 748 1 umhoa/cm SM2510-8 02-05-1997 1230 EW
Hardness, Total 384 ---- =g/l ae CaCOz SM3340 8 03-05-1997 0900 RJ
Iron, Total 4.5 0.3 mg/l EPA 2336.1 02-12-1997 0730 MK
Tron, Dissolved . <4043 0.1 mg/l EPA 236.1 02-12-1997 0730 MX
Magnesium, Total © i 60 4t mg/1 BPA 342.1 02-12-1997 1100 MR
Magnesium, Dissolved s 3 1 mg/l EPA 342.] 03 05-1997 0745 MK
Mangancce, Total .1 0.2 wg/d EPA 243.1 02-12-1997 0800 MK
pH ©7.29 ~--- pH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total S 1 mg/l BPA 258.1 02-12-1997 0810 MK
sodium, Total : 14 b og/) EPA 273.1 02-12-1997 0900 NK
Solids, Total Diseolved 413 10 mg/l BI'A 360.1 02-06-1997 0700 JC
Solidas, Total suspended e s mg/l BEPA 160.2 02-06-1997 0700 JC
Sulfate 39 50 wg/l EPA 37%.4 02 24 1997 0900 bW
Qation/Anion Balance i 3.8 r--- L ] 03-05-1997 0900 RJ

' Respectiully subm/ted,
: COMMIERCIAL TESTING & ENGINEBAING CO.
‘ - Ly SgecT
o Huntiogeon Lacorsiory £
<xnl40lwunuAAlmuuou!sluuwuuwuuvum$Utuluvuuanuixutummonnﬁuminamntunnocaaﬂruu:a-ounmnnon~tnuxumnvucu«ms
k Ei /s
oﬁummmmvﬂrm i TERMS ND COMDITIONS O REVENEE




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE210-8, LOMBARD, ILLINOIS 80148 ¢ TEL: 708-963-3300 FAX: 708-963-§308

y. N

SINCE 1908%

Q BGB Member of the 8G8 Group (Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO'
P.O. BOX 1020, HUNTINGTON, UT 84528
TEL: (801) 853-2311

FAX: (801) 853.2438

February 26, 1997

GENWAL RESOURCES,
POl BOX 1420
HUNTINGTON UTAH 84528

INC.

Sample identification by
GENWAL COAL CO.

ID: Crandall Creek

Kind of sample Water Rec’d 1115 hr.
reportad to us Sampled 1625 hr.
Sample taken at Genwal Field Measurements
pH 8.6
Sample taken by Genwal DO 317
Conductivity 1120
Date samplad February 3, 1997 Temperature 2.5°¢C
Date received February 4, 1997 NOTE: Dissolved Iron filtered at labl
NOTE:Dissolved Mang. filtered at labl!
Analysis report no. 59+16964
Analyzed
Parameter Result MRL _ Units Method Date/Time/Analyst
Alkalinity, Bicarbonate 326 5 mg/l as HCO3 SM2320-B 02-10-1997 1100 SW
Alkalinity, Carbonate <5 5 mg/l as CO3 SM2320-B 02-10-1997 1100 SW
‘ Alkalinity, Total 267 5 mg/l as CaCcO; EPA 310.1 02-10-1997 1100 SW
Anions 0.8 ---- megq/l 000 -e------- 02-25-1997: 1100 "'RJ
Calecium, Total 66 1 mg/1 EPA 215.1 02~12-1997 1030 MK
Cations 11.2 ---- meq/1 cecsseee~ 02-25-1997 1100 RJ
Chloride 130 3 mg/1 SM4500-C1-B 02-10-1997 1030 SW
Conductivitcy 1073 ¥ umhosg/cm SM2510-B 02-05-1997 1230 Sw
Haxdness, Total 358 ---- mg/l as CaCO3 SM2340-B 02-25-1997 1100 RJ
Trony: Total g3 01 imal EPA 236.1 02-12-1997 0730 MK
Ircn, Dissolved <0.1 0.1 mg/1 EPA 236.1 02-12-1997 0730 MK
Magnesium, Total 47 3 il EPA 242.1 02-12-1997 1100 MK
Manganese, Total <0.1 0.1 img /1 EPA 243.1 02-12-1997 0800 MK
pH 8.35 ---- pH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total 5 1 mg/l EPA 258.1 02-12-1997 0830 MK
Sodium, Total 89 1 g/ EPA 273.1 02-12-1957 0500 MK
30lids, Total Dissolved 601 10 . mg/l EPA 160.1 02-06-1937 0700 JC
Solids, Total Suspended 18 5 mg/1l BPA 160.2 02-06-19%7 0700 JC
Sulfate 8s 20 mg/1 EPA 378.4 02-24-1997 1230 SW
Cation/Anion Balance 1.7 ---~ L 1 02-25-1997 1100 RJ
26‘8&"&"‘ L YEETING & ENGINEBRING CO.

Huntington Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATEA AND QREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONDITIORS ON REVERSE

488
Sﬂqinnl Watermarked For Your Protection




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1819 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 » TEL: 708-983-8300 FAX: 708-963-8308

SINCE 1808

0 SPLIED Member of the 8G8 Group (Soclété Générale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
. P.0. BOX 1020, HUNTINGTON, UT 84528
TEL: (801) 653-2311
' February 26, 1997 kot
GENWAL RESOURCES, INC.
P.O. BOX 1420
HUNTINGTON UTAH 84528 Sample identification by
GENWAL COAL CO.
ID: Little Bearspring
Kind of sample Water Re¢’d 1115 hr.
reported to us Sampled 1005 hr.
Sampls taken at Genwal Field Meagsurements
pH 7.6
Sample taken by Genwal DO 3.6
Conductivity 556
Date sampled February 3, 1997 Temperature 8.9°C

NOTB: pH expired when received!
NOTE: Dissolved Iron filtered at lab!

Date received February 4, 1997

Analyeis report no. 59-16960
Analyzed
Parameter Result NMRL Units Metho Date/Time/Analyst
Alkalinity, Bicarbonate 341 S mg/l as HCO3 SM2320-B 02-10-1997 1100 SW
Alkalinity, Carbonate <5 5 mg/l as CO3 SM2320-B 02-10-1997 1100 SW
. Alkalinity, Total 279 5 mg/l as CaCO3 EPA 310.1 02-10-1997 1100 SW
Anions 6.4 i---=i ameg/l GG eaE s 02-25-1997 1030 RJ
Calcium, Total 62 1 mg/1l EPA 215.1 02-12-1997 1030 « MK
Caticns SR T VS L 02-25-1997 1030 RJ
Chloride 7 il mg/1 SM4500-Cl-B 02-10-1997 1030 SW
Conductivity 580 1 umhos/cm SM2510-B 05-05-1997 1230 SW
Hardness, Total 307 ---- mg/l as CaCO3 SM2340-B 02-25-1997 1030 RJ
Iron, Total €0 001 me/ ] EPA 236.1 02-12-1997 0730 MK
Iron, Dissolved <0.1 0.l mg/1 EPA 236.1 02-12-1997 0730 MK
Magnesium, Total 37 i mg/l EPA 242.1 02-12-1997 1100 MK
Manganese, Total «0.3 01 mgfl EPA 243.1 02-12-1997 0800 MK
pH 7.52 ---- pH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total 1 3 mg/1 EPA 258.1 02-12-1997 0830 MK
Sodium, Total 7 3o mgil EPA 273.1 02-12-1997 09500 MK
Solids, Total Dissolved 306 10 mg/l EPA 160.1 02-06-1997 0700 JC
Solids, Total Suspended <5 5 camg/l EPA 160.2 2-06-1997 0700 JC
Sulfate 29 5 mg/1 EPA 375.4 02-24-1987 0900 RJ
Cation/Anion Balance 0.6 ---- ¥ 02-25-1997 1030 RJ
Respactiuily submitted,

COMMERCIAL TESTING & ENGINEERING CO.

lwyémcc
Huntington Laborstory ,Sp/

OVER 40 BRANCH LABORATORIES STRATEQICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND QMEAT LAKES PORTS, AND RIVER LOADING FACILITIES
TERMS ANO CONODITIONS ON REVERSE

&ww Watermarked For Your Protection
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 80148 ¢ TEL: 708-063-0300 FAX: 708-663-0308

2
o

SINCE 1908%
Member of the §G8 Group (Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.0. BOX 1020, HUNTINGTON, UT 84528

TEL: (801) 853-2311

FAX: (801) 853-2438

February 26, 1997

4

GENWAL RESOURCES, INC.
P.0. BOX 1420
HUNTINGTON UTAH 84528 Sample identification by

GENWAL COAL CO.

ID: LW 1 & 2 GOb Wwater

Kind of sample Water
reported to us Rec’'d 1115 hr.
! Sampled 1450 hr.
Sample taken at Genwal
Field Measurements
Sample taken by Genwal pH 7.4
DO 79
Date sampled February 3, 1997 Conductivity 752
Temperature 10.3°C
Date received February 4, 1997
Analysis report no. 59-~16963
: Analyzed
Parameter Result MRL Units Method Date/Time/Analyst
Alkalinity, Bicarbonate 457 5 mg/l as HCO3 SM2320-B 02-10-1997 1100 SW
. hrlkalinity, Carbonate <5 5 mg/l as CO3 SM2320-B 02-10-1997 1100 SW
Alkalinity, Total 378 5 mg/l as CaCO3 EPA 310.1 02-10-1997 1100 SW
Aniocns Bo7 =ecediimeq/l g s s -V 02-25-1997 1300 RJ
Calcium, Total 70 1 img/l EPAR 215.1 02-12-1997 1030 MK
Cations 0 v omee/Y L SRS e 02-25-1997 1300 RJ
Chloride 219 1w/l SM4500-C1-B 02-10-1997 1030 SW
Cenductivity 788 1 umhos/cm SM2510-B 02-05-1997 1230 SW
Hardness, Total 356 ---- mg/l as CaCO3 SM2340-B 02-25-1997 1300 RJ
Tyon, fotal %03 0.1 - mgfl EPA 236.1 02-12-1997 0730 MK
Iron, Dissolved W3 0. eyl EPA 236.1 02-12-1997 0730 MK
Magnesium, Total 44 1 oma/l EPA 242.1 02-12-1997 1100 MK
Manganese, Total Dt 0.1 we/l EPA 243.1 02-12-1997 0800 MK
Manganese, Dissolved 0.1 0.1  mwg/l EPA 243.1 02-12-1997 0800 MK
pH 7.39 weew- pH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total 10 1 mgfl EPA 258.1 02~12-1597 0830 MK
Sodium, Total 36 100 gyl EPA 273.1 02-12-1997 0%00 MK
Solids, Total Dissolved 444 10 mg/1 EPA 160.1 02-06-1997 0700 JC
Solids, Total Suspended <5 s mg/l EPA 160.2 02-06-1997 0700 JC
Sulfate 49 50 mg/1 EPA 375.4 02+24-1997 0300 RJ
Cation/Anion Balance 03 - ¥ 02-25-1997 1300 RJ

Respectiully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Huntington Laboratory /y/
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL OOAL MINING AREAS, TIDEWATER AND GNEAT LAKES POATS, AND RIVER LOADING FACILITIE

F48S5
Original Watermarked For Your Protection

TERMS ANO CONDITIONS ON REVERSE
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OMICES: 1930 BOUTH HIGHLAND AVE., SUITR 210-8, LOMSARD, RLLINOIS 0148 » TEL* 708.983 8300 FAX: 709-053-5300

SINCE 1009¢
*ﬂ Mamber of the 308 Group [Seciéts Générsie de Surveillsnce) |
PLEASE ADDAESS ALL CORRESPONDENCE 10}
P.0. POX 1080, NUNTINGTON, UT Seaat
:ELdDiluan
’ February 26, 1997 AX: [801) 0033436 5

GENWAL RESOURCES, INC,

P.O. BOX 1420 :

HUNTINGTON UTAH 84528 Sample identification by
OBNWAL CQAL CO.

i i T

ID: MW-1
Kind of sample Water
reported to us Rec’d 1115 hr.
sampled 1630 hr.
Sample taken at Genwal
Field Moasurements ks
Cample taken by Genwal pR 7.95% .
DO 7.8 R
Date sampled February 3., 1997 Conductivity $00 e
Tempexature 12.7°C x
Date raceived February 4, 1997 i 3
NOTE1Dinsolved Iron filtered at lab! 2
Analyesis report no. 59-16966 »
Analysed ¥
varagater ~ROgWlS MRL Units Mothod of o/Analyat §
Alkalinity, Bicarbonate 293 S mg/l as HCOy §M3320-B 03-10-1997 1100 8w g
Alkalinity, Cazbonate <5 5 mg/l as COy 8M3330-B 02-10-1997 1100 8w 3
Alkalinity, Total -240 5 w9/l as CaCOj BPA 310.1 02-10-1957 1100 Sw ¥
Anions 5.8 ---- meq/} e emes 02-25-1997 1100 RJ g
Calcium, Total 19 1 my/l EPA 215.1 02-12-1997 1030 MK [
cations 8.8 wawe magfl o iveeNeseie 02.25-1997 1100 RJ &
Chloride 12 1 mg/l sutsoo Cl-B 02-10-1997 1030 &w &
Conductivity - 817 1 umhos/cm 8M2K10-B 02-05-1997 1230 8% B
Hardness, Total ; 113 ---- mg/l as CaCOj SM2340-B 02-35-1997 1100 RJ e
lron, Total ©.0.8 0.1 mwg/l EPA 236.1 02-12-1897 0730 MK F:
Iron, Diswolved 0.1 0.1 mg/d EPA 236.1 02-22-1997 0730 WX K
Magnegium, Total 18 1 mg/l RPA 242.1 02-12-1997 1100 MK E
Manganese, Total €01 0ir oma/l EPA 243.1 02-13-1997 0800 MK §,
pH 7.96 ---- pH units RPA 150.1 02-04-1997 1245 MK B
fotascium, Total 4 1 mg/l EPA 256.1 02-12-1997 0830 MK g¥
Sodium, Total 73 1 mg/l EPA 273.3 02+12-1997 0900 MX |
Solids, Total Digsolved 244 10 mg/l EPA 160.1 02-06-1997 0700 JC J¢
Solids. Total suspended <8 s mg/l . RPA 160.2 02-06-1997 0700 JU
3ulfate 10 5 wmg/l RPA 375.4 02-24-1997 1230 6W K
Cation/Anion Balance ] 0.2 ---- L 02-235-1397 1100 RJ §

COMMERCIAL TESTING & ENTINEERING CO.
Loty St
Huntington Laboretory
OVER 20 SIRAMON LABORATORIES STRATEQICALLY LOCATED IN PRINCIPAL COAl MMING AREAS, TDEWATER AND ¥ LAKED PORTS, AND RIVER LOADING RACH
ngl Watermarkmy For Your Mrotection TERMS AND COMDIONS ON REVERSE




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE,, SUITE 210-8, LOMBARD, ILLINOIS 80148 » TEL; 708-963-9300 FAX; 708.953-9306

:vx:'.:

. N

SINCE 1908®

Member of the 8G8 Group (Société Générale de Surveillance)

PLEASE ADDRESS ALL CORRESPONDENCE TC
P.O. BOX 1020, HUNTINGTON, UT 8452

TEL: (801) 853-291

FAX: (801) 883-24%

February 26, 1997

4

GENWAL RESOURCES,
P.O. BOX 1420
HUNTINGTON UTAH 84528

INC.

Sample identification by
GENWAL COAL CO.

ID: 8th East Roof Drips

Kind of sample Water Rec‘d 1115 hy.
reported to us Sampled 1155 hr.
Sample taken at Genwal Field Measurements

pPH 8.4
sample taken by Genwal DO 4.7

Conductivity 407

Date sampled February 3, 1997 Temperature 11.9°C

1997 NOTE: pH exp!rad when received!

NOTB: Dissolved Iron filtered at lab!

Date received February 4,

Analysis report no. 59-16959
: Analyzed
Parameter Result MRL _Units hod Date/Time/Analyst
Alkalinity, Bicarbonate 264 5 mg/l as HCO3 SM2320-B 02-10-199771400 . 5W
Alkalinity, Carbonate <5 S mg/l as COj; SM2320-B 02-10-1937 1100 SW
. Alkalinity, Total 218 5 mg/l as CaCO3 EPA 310.1  02-10-1997 1100 SW
Anions 4.5 ---- meq/l 000 eesece--. G2-25-1997::1930 RO
Calcium, Total 10 1. og/) EPA 215.1 02-12-1997 1030 MK
Cations 4.5 ---- meq/l @ 0--------- 02-2%-1997 1030 RJ
Chloride S 1 mg/l $M4500-C1-B 02-10-1997 1030 SW
Conductivity 415 1  umhos/cm SM2510-B 02-05-1997 1230 SW
Hardness, Total 54 ---- mg/l as CaCO; SM2340-B 02-25-1997 1030 RJ
Iron, Total g8 0.1 mg/l EPA 236.1 02-12-1997 0730 MK
Iron, Dissolved “0.1 0.1 'wyfd . EPA 236.1 02-12-1997 0730 MK
Magnesium, Total 7 1 img/l EPA 242.1 02-12-155%7 1100 MK
Manganese, Total <0.1 0l mg/1 EPA 243.1 02-12-1997 0800 MK
pH 8.14 ---- pH units EPA 150.1 02-04-1997 1245 MK
Potassium, Total 3 1 mg/l EPA 258.1 02-12-1997 0830 MK
Sodium, Total 77 g G EPA 273.1 02-12-1997 0900 MK
Soclide, Total Dissolved 226 10 mgy/l EPA 160.1 02-06-1997 0700 JC
$oiids, Total Suspended <8 s wma/l / EPA 160.2 02-06-1997 0700 JC
Sulfate <5 5 mg/l EPA 375.4 02-24-1997 0900 RJ
Cation/Anion Balance 0.4 ---- % 02-25-1997 1030 RJ
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VVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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