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Supplemental Hydrogeologic Information for LBA ll

INTRODUCTION

Genwal Resources, Inc. is currently in the process of acquiring baseline information for LBA
l l, a coal lease tract ofilered by the U.S. Bureau of Land Management. Lease LBA I I is
located immediately south of and contiguous to Genwal's current mining lease area in
Crandall Canyon (Figure l). The U.S. Forest Service (USFS) is currently conducting an
environmental assessment (EA) of coal mining in LBA ll. Genwal Resources, lnc. 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:

l. The potential effects of mining on Little Bear Spring.
2. The potential effects of mining on the recharge to the fulda Canyon water collection

system, particularly subsidence related efiFects.
3. Groundwater flow associated with the Joes Valley Fault.
4. The potential effects of mining on springs located above LBA I l.

The conclusions presented in this study are based on l) 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

Abrief 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.

c :\genwal\geneainf. doc l8 March 1997
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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 sur ce drainage in the lease areas is toward
the east into Huntington Creek, which drains into the San Rafael fuver. 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 FlagstaffLimestone is a freshwater limestone which typically forms a prominent
cliffatop the Wasatch Plateau. It is only present in the uppermost elevations of East
Mountain in LBA 1l 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 cliffabove 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 I l, is from the Hiawatha
seam of the Blackhawk Formation. The Hiawatha seam is separated from the
underlying Star Point Sandstone by a thin layer (-O-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.

c : \genwal\geneainf. doc l8 March 1997



Star Point Sandstone (Cretaceous)
The Star Point Sandstone forms a prominent cliffbeneath 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 sysiem. Two parallel faults have been mapped by Genwal which trend northeast-

southwest and lie immediately to the southeast of LBA I L No other major faults are known

to exist in the lease areas. Northwest-southeast trending faults with displacements on the

order of l0 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 forthe purposes of this investigation. Additionally, Little Bear

Spring was sampled in October 1995 and September 1996 by the Castle Valley Special

ServicesDistrict. The solute and isotopic compositions of these samples are listed in Table l.

Sample locations are plotted on Figure L The solute compositions of these waters are

presented graphically as Stiff(1951) diagrams on Figure l.

Isotopic samples for 62H, 5lsO, and 3H analyses were collected and preserved in appropriate

sealed glass or HDPE plastic bottles. Isotopic samples for 6r3C, 5305, and ttc *ere

precipitated with BaClz'zHzO.

Stable isotopic analyses for 52H, 6t*O, 5"C, and 53aS compositions and unstable 
'tC contents

were performed by Geochron Laboratories, Cambridge, Massachusetts. 
3H analyses were

perfioimed 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

,oc .H

pmc TU

T
'c

pH Cond.
|,mtcd

ca2* Mg'* Na* K* Hco3 coa' cl- soo'-
---- mg/L

Springs and Creeks
Little Bear Spring
Crandall Creek
Huntington Creek

Blackhawk Formation
8th East roof drips
Main West fault

Star Point Sandstone
MW.1
MW-2

8.9 7.6 556 62 37 7 1 341 0 7 29
2.5 8.6 1120 66 47 89 5 326 0 130 85
0.6 8.7 387 51 17 5 0 225 0 8 ' t5

50
532

3 2 6 4 0
7 3 0 4 0

5.79  0 .03
7.95  500 19  16  73  4  293 0  12  18
7.3 731 74 41 14 5 456 0 5 39

1 1 . 9
9 . 3

1 2 . 7
1 0 . 9

8.4 407 10 7
7.95 s07 57 28

77
5

-124 -16.8 -s.71
- ' t26 -17.2 -7.2
-123 -16.8 -10.2

-134 -18.2 -8.4
-130 -17 .7  -10 .7

-134 -18.2
-133 -18.2 -11.2

71121 22.001
62.74 9.3
73.22 11.5

8 .41  0 .02
40.07 0.06

' 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).

Trit ium (3H) and Carbon-14 (t{C)
In this investigation, two unstable isotopes, tritium (3U) and carbon-14 (t4C) 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 toc 

lTable 2). The concept of groundwater age is difiicult 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 thenrean 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.

62H and 6t8o
The 52H and 6r8O 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 62H and 6r8O 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 62H and 6180 composition of both in-mine groundwaters and groundwaters from springs
and creeks inthe vicinity of the lease area are plotted on Figure 2. Nl 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 25o/o 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

c.\genwal\geneainf. doc l8 March 1997
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Table 2 Calculated 14C -'H mean groundwater residence times for the Genwal Mine area.
genage.xls 11 Mar 1997

Mean residence time (years)

613c = -20%o (gas) assumption 613c = -18%o (gas) assumption

Creeks and springs
Little Bear Spring
Huntington Creek
Crandal l  Creek
Spr ing  SP1-1a
Spring SP1-47
Spring SP1-37
Spring SP1-42a

Blackhawk Formation
8th East roof drips
Main West fault

Starpoint Sandstone
MW-2

Pearson Mooks Fontes
Model Model Model

modern modern modern
modern modern modern
modern ro::rn ro::rn

13,300 14 ,800 14 ,800
2 , 4 0 0  2 , 1 0 0  2 , 1 0 0

18,800 18 ,800 18 ,800

Pearson Mooks Fontes
Model Model Model

modern modern modern
modern modern modern
modern modern modern

14,200 14,800 14,800
3,600 2 ]00  2 ,100

19,600 18 ,800 18 ,800

toc 
613c tH

pmc %o TU

71.12  -9 .7
73.22 -10.2

Y_',. _:t

22.00
11 .50
9.30

29.20
38.20
33.30
19 .20

8.41  -8 .4  0 .02
40.07 -10.7 0.06

5.79  -11 .2  0 .03

Assumptions used in al l  calculat ions:
613c mineral = 07oo
Act iv i ty toc gas = 100 pmc

Activ i ty toC mineral  = 0 pmc



Itf,eyo end Assoclefes

Potential Effects of Mining on Litt le 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:

l) 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 toc 

171 I 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 52H and 5t8O 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
approximately25o/o 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. tt 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 dischar.qe
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 clifffaces 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.

9c :\genwal\geneainf. doc l8 March 1997
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a) 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 I l. The North Horn Formation is continuously
exposed at the surface over the entire reach of Rilda Canyon Creek in LBA I I .

The U.S. Bureau of Mines (Kadnuck, 1994) conducted research at the Deer Creek and
Cottonwood Mines located immediately south of LBA I I 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 I were not adversely impacted by mining operations. The overburden-to-panel width
ratio in LBA I I 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 fulda Canyon drainage in LBA I I .
The minimum projected overburden thickness beneath Rilda Canyon in LBA I I 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 fuver
and North Horn Formations would swell when wetted and rapidly seal the fractures, impeding
the downward migration of groundwaters (Kadnuck 1994;Eartl$ax Engineering, 1992).

The low permeability shale of the North Horn Formation upon which the fulda 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 I l, the likelihood of any adverse impacts to the shallow
groundwater systems in upper fulda 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 t4C"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
62H and 6180 composition of groundwater from the fault system has an aftinity 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 froml9.2 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.

l lc :\genwal\geneainf. doc 18 March 1997
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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 l) 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 I I

A complete determination of the probable hydrologic consequences of mining on springs
located within LBA l1 is beyond the scope of this investigation. No chemical or isotopic
sampling of the springs in LBA I I 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 FlagstaffLimestone, 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 longerterm 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
separatethese 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 I L

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 l1 are likely hydraulically isolated from
groundwater systems encountered within the mine.

l a
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GEOCHRON LABORATORIES edvicionof
KRUEGER ENTERPRISES, INC.
7II CONCORO AVENUE } CAMBRIDGE. ITASSACHUSETTS 02138 r U. S. A
TELEPHONE; (61D a76-s69t TELEFAX: (617) 66r{148

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK

Submit tedby: Er ik C. Pefersen
Mayo and  Assoc ia tes
710  Eas t  100  Nor th
L indon ,  UT 84042

Date Recelved: 02/ 05 / 97

Date Reported ' 02/ 20 / 97

Your Reference: Letter of
Feb.  4 ,  1997
Genwa l

Our Lab.
Number

Your Sample
Numbar Delcrlptlon 6€o'

H0R-92254 MW-z

HOR-92255  { t1  and  2  tongwa l l
gob  wate r

Water

Water

Water

Water

Water

Water

Water

Water

_133

_129

-1 30 -129

_134

-122 -123

-134

-126

-124

-18 .2

-17 .6

-17  .7

-18 .2

-16 .8  -16 .8

-18 .2

-17 .2

-16 .8

H0R-92256

HOR-92257

H0R-92258

H0R-9 2259

H0R-9  ?260

H0R-g 2261

Matn  West  Fau l t

8 th  Eas t  roo f  d r lps

Hunt ing ton  Creek
above  C.K .

MW- 1

Cranda1 l  Creek

L i t t l e  Bear  Spr ing

T T

i *T I

l l  Dup l i ca te  p repara t lons  and  ana lyses .

'unle3s othqvl!. notcd, rndy$! rr! r'port*l ln L noirud .|rd !r| cdnput€d.! rollowr:

O/H stsn(hd ls s}lOtft
160/160 rtarrdJd l! sl,low

"Douue atom ratlo

OrHdr16fd =.0.ffii16"
€OltO.rr6.6 = 0.0GF{8"

,R - ,ph l  =  
[#  

- ' ] , *

And:



GEOCHRON LABORATORIES advisimol
KRUEGER ENTERPRISES, INC.
7 l i  CONCOFD AVENUE .  CAM8RIOGE.  I tASSACHUSETTS 02t38  .  U .S.A
TELEPHONE: (617) 876.3691 TELEFAX: (617) 66t.0t48

RADIOCARBON AGE DETERM I NATION REPORT OF ANALYTICAL WORK

Our Sample No. GX-2eg00_p RI

Your Reference: let ter  of  OZ/Oq/97

Submi t tedby :  Mr .  E r i k  C .  Pe te rsen
Mayo &  Assoc ia tes
7  10  Eas t  1  00  Nor th
L indon ,  U fah  84042

Date Received: OZ/ 05 / 97

Date Reported: 0Z/ 11/ gT

Sample Name:

AGE -

MW-2
groundwaber  p rec ip l tabe

22 ,890  + / -  11270  C-14  years  BP
$.79  + / -  0 .91)  t r  o f  the  modern

(C-13  cor rec ted) .
(1950)  C-14  ac t i v i t y .

Description:

Pretreatment:

Sample  o f  g roundwate r  p rec ip l ta te .

The  bar ium sa l t  p rec ip i ta te  was  rap id ly  vacuum f i l t e red
and  immed ia te ly  hydro lyzed ,  under  vacuum to  recover
carbon  d iox lde  f rom the  bar ium carbona tes  fo r  the
ana lys is .  C-13  ana lys is  l ras  made on  a  sma l l  po r t ion
o f  the  same evo lved  gas .

Comment:

6 1 3 C p o e  = - 1 1  . 2  L

Notes: This date ls based upon the Libby half life (5570 yoars) for r'G. The error stated ls *1o as judged
by the analytical data alone. Our modern standard ls 95% of the activity of N.B.S. Oxalic Acid.
The age is referenced to the year A.D. 1950.

ct
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KRUEGER ENTERPRISES, INC.
7ll CONCORO AVENUE . CAMBRIOGE. ITiASSACHUSETTS 02138 . U.S.A
TELEPHONE: (617) s76.369t TELEFAX: (617) 65t.ot.f8

MDIOCARBON AGE DFTERMI NATION REPOM OF ANALYTICAL WORK

Our Sample No.

Your Heference:

Submitted by:

GX-22802-PRI

le t te r  o f  02 /04 /97

Mr .  Er i k  C .  Pe te rsen
Mayo &  Assoc ia tes
710  Eas t  100  Nor th
L indon ,  U tah  84042

Date Received: 02/ 05 / 97

Date Reported: 02/ 11/ 97

Sample Name:

AGE =

Main  West  Fau I t
g roundwate r  p rec ip i ta te

7 ,350  + / -  310  C-14  years  BP (C-13
(40 .07  + / -  1 .54)  I  o f  the  modern

cor rec ted  ) .
(1950)  C-14  ac t i v i t y .

Description:

Pretreatment:

Sample  o f  g roundwate r  p rec ip i ta te .

The  bar ium sa l t  p rec lp i fa te  was  rap id ly  vacuum f i l t e red
and  immed ia te ly  hydro lyzed ,  under  vacuum to  recover
carbon  d iox ide  f rom the  bar ium carbona tes  fo r  the
ana lys ls .  C-13  ana lys is  was  made on  a  sma l l  po r t ion
o f  the  same evo lved  gas .

Comment :  Very  sma l l  samp le ;  approx imate ly  0 .6  g rams carbon .

6 t3Croa  - - 10 .7

Notes: This date ls based upon the Ubby half life (5570 years) for t'G. The enor stated is *1o as judged
by the analytical data alone. Our modern standard ls 95% of the actlvity of N.B.S. Oxalic Acid.
The age is referenced to the year A.D. 1950.



GEOCHRON LABORATORIES advisionof
KRUEGER ENTERPRISES, INC.
7ll CONCORO AVENUE . CAMBRIOGE, IT,IASSACHUSETTS 02t38 + U.S.A
TELEPHONE; (617) 876.3691 TELEFAX: (617} 661.0148

RADIOCARBON AGE DETERMI NATION REPOM OF ANALYTICAL WORK

Our Sample No. GX-e2gO 1-pRI

Your Reference: let ter  of  02/04/gT

Submit ted by:  Mr .  Er ik C .  Petersen
Mayo &  Assoc ia tes
710  Eas t  100  Nor th
L indon ,  U tah  84042

Date Received: OZ/ 05 / 9T

Date Reported: 02/ 11/ 97

Sample Name: l t1 and l l2 longwal1 gob wa0er
groundwate r  p rec ip i ta te

AGE = 15 '700  + / -  510  C-14  years  BP (C-13  cor rec fed) .
(14 .17  + / -  0 .91  )  f  o f  the  modern  (1950)  C-14  ac t i v i t y .

Description:

Pretreatment:

Sample  o f  g roundwate r  p rec lp i ta te .

The  bar ium sa l t  p rec ip iLa te  was  rap id ly  vacuum f i l t e red
and  immed ia te ly  hydro lyzed ,  under  vacuum to  recover
carbon  d lox ide  f rom the  bar ium carbona tes  fo r  the
ana lys is .  C-13  ana lys is  wag  made on  a  sma1 l  por t ion
o f  t ,he  same evo lved  gas .

Comment:

6 1 3 C p p s = -  7 - 7  L

Notes: This date is based upon the Ubby half life (5570 years) for 1'C. The enor stated is *1o as judged
by the analytical data alone. Our modern standard ls 95% of the actlvity of N.B.S. Oxalic Acid.
The age is referenced to the year A.D. 1950.
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KRUEGER ENTERPRISES, INC.
7II CONCORD AVENUE i CAMEFIDGE. IIASSACHUSETTS 02138 i U.S.A
TELEPHONE: (614 876.369t TELEFAX: (617) 66t.0t4s

MDIOCARBON AG E DETERMI NATION REPOHT OF ANALYTICAL WORK

Our Sample No.

Your Reference:

Submitted by:

cx-2280 3-P R r

l e t t ,e r  o t  02 /04 /97

Mr .  Er i k  C .  Pe te rsen
Mayo &  Assoc ia tes
710  Eas t  100  Nor th
L lndon ,  U tah  84042

Date Received: OZ/ 05/ 9T

Date Reporled: 02/ 1 1 / 9T

Sample Name: 8th East roof dr ips
groundwate r  p rec ip i ta t ,e

AGE =  19 ,890  + / -  1 ,140  C-14  years  Bp
(8 .41  + / -  1 .19)  I  o f  the  modern

(C-1  3  co r rec ted  ) .
(  1950)  C-14  acb iv i t y .

Descriptlon:

Pretreatment:

Sample  o f  g roundwate r  p rec lp i ta te .

The  bar ium sa l f  p rec ip i ta te  was  rap id ly  vacuum f i l t e red
and  immed ia te ly  hydro lyzed ,  under  vacuum to  recover
carbon  d lox tde  f rom the  bar ium carbona tes  fo r  the
ana lys is .  C- l3  ana lys is  was  made on  a  sma l l  po r t ion
o f  the  same evo lved  gas .

Comment:

613cpe .= -  8 .4  ? -

Notes: This date ls based upon the Ubby half life (5570 years) for rC. The error stated is *1o as judged
by the analytical data alone. Our modern standard ls 95% of the actlvity of N.B.S. Oxalic Acid.
The age ls referenced to the year A.D. 1950.
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KRUEGER ENTERPRISES, INC.
7tl CONCORO AVENUE r CAMBRTOGE, I\TASSACHUSETTS o2r3{t i U.S.A
TELEPHONE: (617) 876.369t TELEFAX: (6t7) 66t.ot48

RADIOCARBON AGE DETERMI NATION REPOff OF ANALYTICAL WORK

Our Sample No. GX-22ggl t_pRI

Your Reference: let , ter  of  OZ/04/97

Subml t ted  by :  Mr .  Er ik  C.  pe tersen
Mayo &  Assoc iaCes
710  Eas t  100  Nor th
L indon ,  U tah  84042

Date Received:

Date Reported:

02/  a5 /  97

02/11 /97

Sample Name:

AGE =

Hunf ing ton  Creek  above  C.K .
g roundwate r  p rec ip i ta te

2 ,505  + / -  170  C-14  years  BP (C-13
(73 .22  + / -  1 .56)  |  o f  the  modern

cor rec t ,ed  ) .
( t9 lO)  C-14  ac t i v iby .

Description:

Pretreatment:

Samp1e o f  g roundwate r  p rec ip i ta te .

The  bar ium sa l t  p rec ip i t ,a te  was  rap id ly  vacuum f i l be red
and  lmmed ia te ly  hydro lyzed ,  under  vacuum to  recover
carbon  d iox ide  f rom the  bar ium carbona tes  fo r  the
ana lys is .  C-13  ana lys ls  was  made on  a  sma l l  po r t ion
o f  the  same evo lved  gas .

Comment: Smal l  samp le ;  approx imate ly  0 .60  g rams carbon .

6 t3Croe  = -10 .2  L

Notes: This date is based upon the Libby half life (5570 years) for raC. The enor stated is *1o as judged
by the analytlcal data alone. Our modern standard ls 95% of the activity of N.B.S. Oxalic Acid.
The age is referEnced to the year A.D. 1950.
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TELEPHONE: (614 876.3691 TELEFAX: (617) 661.0148

MDIOCARBON AGE DETERM I NATION REPORT OF ANALYTICAL WORK

Our Sample No. GX -ZZ1O4

Your Reference: letber of  QZ/ZU/97

Submi t ted  by :  Mr .  Er ik  C.  Petersen
Mayo &  Assoc la tes
710  Eas t  100  Nor th
L indon ,  Ubah  84042

Date Received: 0Z/ 25 / 9T

Date Reported: 03 / 07 / 97

SampleName:  Cranda l l  Creek ,  21  Feb  97
groundwate r  p rec ip i ta fe

AGE =  3 ,745  + / -  155  C-14  years
(62 .74  + / -  1 .22)  % o f  the

BP (C-1  3  co r rec fed  )  .
modern  (  1950)  C-14  ac f i v i t y .

Oescription:

Pretreatment:

Sample  o f  g roundwate r  p rec ip i ta te .

The  bar ium sa l t  p rec ip i ta fe  was  rap id ly  vacuum f i l t e red
and  immed ia te ly  hydro lyzed ,  under  vacuum to  recover
carbon  d iox ide  f rom the  bar ium carbona tes  fo r  the
ana lys is .  C-13  ana lys is  was  made on  a  sma l l  po r f ion
o f  the  same evo lved  gas .

Comment:

613cpss  = -  7 .2 L

Notes: This date is based upon the Ubby half life (5570 years) tor r'C. The enor stated is *1o as judged
by the analytical data alone. Our modern standard ls 95% of the activlty of N.B.S. Oxalic Acid.
The age ls referenced to the year A.D. 1950.
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ASSOCIATES . CENIIAL SAI{PLES
Contact :  E.  pctersen,

710 East
P.C U..'.;',ar- RZS, t{C

I
JoB. SX REFDATE QUAI{T

Purchasc Order :  97-101
K.  Payne,  80L/796-0211

100 Nor th (F) /785-2381
Llndon, Utah 84042

eTU

MAYO. MI'.2
I.IAYO. 1, 2 I,ONGWALL GOB WATER
I.IAYO. I,TAIN WEST FAULT
MAYO. 8TH EAST ROOF DRIPS
I{AYO- HUNTINGTON CRK

927.01
927,02
927.03
927.04
927.05

970203
970203
970201
970203
970203

1000
1000
1000
1000
1000

275
275
275
276
274

0 .03  0 .  09
4 .68  0 .15
0 .05  0 .09
0 .02  0 .09

11 .5  0 .4
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Cust IABEL INFO
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Contacc: Erent Eoveg 801/561-1555
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tlIDvAr.E ln 84047

JOB.SX REFDATE QUAM EUrS TU eTU

EARI1TFAX-
EARTffiAX.
EARTH]IAX.
EARI1IFAX.

1
2
3
4

409.01 920611
409.02 920611
409.03 920611
409.04 9206LL

1000
100'J
1000
1000

151
L57
275
273

29.2  1 .0
38.2  1 .  3
33 .3  1 .1
L9 ,2  0 .6
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COMMERCIAL TESTING & ENGINEERING CO.
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0 EEEI Mfmbfr ot ri. Eoe Group (gocilra Ganarrto dr surrttil.nc.l

Fei : ruary 25,  L997

GENWAL RESOURCES, INC,
p . o ,  P c x  1 4 2 0
HUNTINGTON UTAII 84528

Perame Qcr Ratuli D|RL ttnitr Xtthod

Sarnglo ldcaclllcrtlon by
G$MAIJ COAL CO.

ID,: lluntingEon Crcek

R e c ' d  1 1 1 5  h r .
Samplcd  1535 hr .

Analyrrd
Det./tln /tnrtvrc

stNcE r9060

Kind of ranplc
repart6d ?o ur

9arnplc trkrn at,

Sanplc t,rkcn by

oacc rrnphd

Datc rrcrivcd

PLE^8E ̂DDFESS ALt CONi:SPONOGNCE YO:
P,0, fox ro3o, HuilTtLtorot'?, u7 t tta

TEk (&r) 163€3ll
FA,\: (,0t) ac!3.tt

wager

Genw.I

Genwal

Fcbruary 3, 1997

February 4, L991

' 
Arrrlyrir acpor! no.

NOTBr Dlrrolvrd lron tllt.8.d .g lrbl

5 9 - 1 5 9 5 5

FieId
pil
DO
ConduoBivity
Tcmpcraturc

Mcegurementg
9 . 7
1 1 .  Z
3 8 7
0  . 6 0 C

Alka l in icy ,  E icarbonatc
A lka l in iey ,  CarbonaEe
.b.IkaI inisy, ToCaI
A:r i ong
CaIc ium,  ToUal
L'acions
crhi oricie
r - ' A F / i r r ^ l . i  r r i  r . '

i iardness,  TOtal
I r o n ,  T o t a l
I r on ,  D l sso l ved
l . lagnesium, ToLal
l4anganege I Tolal
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Sod ium,  To ta l
SoI i .ds,  Tota l  DJrgolvcd
Soi ids,  Tota l  Suspcnded
Su I  f a te
Cat ion/Arr lon Balance

225
< 5

f g!t
4 , 2

5 1

5 mg/l  aE HCO3 SM2320-B
5 rW/I rs CO3 SM2320-B
5 *g/t  es CaCO3 EDA 310.1

m6g/I
w/r
meq/1
w/L
umhos/crn
nrg/l at CaCO3
mg/1
mg/1
ng/L
mg/1
pH uniEs
ng/L
mel1
msll
nglf
mg/r

t

0 2 - 1 0 - 1 9 9 ?  1 1 0 0  g ! ' t
0 2 - 1 0 - 1 9 9 7  1 1 0 0  S W
0 2 - 1 0 - 1 9 9 ?  l r 0 0  s t . '
0 3 - 2 5 - 1 9 9 7  r t 0 0  R . I
02-L2-1997 1030 MK
0 2 - 2 5 - L 9 9 ?  t  1 0 0  R J
0 2 - 1 0 - 1 9 9 ?  1 0 J 0  S W
02-05-1997 L230 SW
02-25-L997 1100 R,l
0 2 . 1 2 - 1 9 9 7  0 7 3 0  M K
02-L2-1997 0730 MK
0 z - t ? - L 9 9 7  1 t , 0 0  M K
02- t2 -1997 0800 MK
02-04-1991 L245 MK
0 2 - 1 2 - 1 9 t 7  0 8 3 0  M K
Q2.L2-L997 0900 MK
02 - 05 -  1997 ATOO \tC
0 2 - 0 6 - 1 9 9 ?  0 7 0 0  J c
0 2 . 2 4 - 1 9 9 ?  1 2 3 0  S W
02'25-L997 1i ,00 R.t

t
4 , 2

t 1
3 8 0  1
L97
0 . 3  0 . 1

< 0 . 1  0 .  I
L 7  1

< 0 . 1  0 . 1
8 . 3 5

< l  I
5 1

199 : .0
1 1 5
1 5  5

- 0 . 8

E P A  2 1 5 . 1

SM{500-Cl .B
9M2510-B
sMz3{0-B
EPA 235,  I
E P A  2 3 5 . 1
E P A  2 { 2 . 1
E P A  2 { 3 . 1
E P A  1 5 0 . 1
E P A  2 5 8 . 1
EPA 273.  I
E P A  r 5 0 . r
E D A  1 5 0 . 2
E P A  3 7 5 . {

F.tocctft/lv 0bmilt.(t,
couMEFc'r r rttTlNo t INoINEERING CO,

"Lz,z* 
gAtL

v
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-- 
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Eo ut

ilrgcr

oenwal

Oenrlr.

t'eb(uary
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gll
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1 l  . 2
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o2'25-rt t? 1100

:ii:;X- 
'l ; r 'gir 

"oo-ct 
tl 'z'r.'rte? 1030

cn,ducrivlry 3S6 i ui ioa/c,n st{25r9'1 02-05- 19e? l2l0

rarciness. rosel ' ; ;  " ' :  nt ' l  i i  ctto3 FtJtz3ro'D o2-25' l9t? 1100

t ron ,  ro te l  d ' i  o ' 1  t q i l  
- ' tFA  

236 ' r  oz -Lz ' l t t ?  0?30

tron. Dlosolved 'd: i  0' i  t t 'gi l  l 'A 211' 1 o2-LZ'L99t 0710

uagneeium. ror.r l  
' ; ;  - ' i  

; i l  BtA ztrz ' t  oa'12 - tee? 1100

M.Dganesc, ToErI 30:i o' i  "g7r . 
EDA z' ') ' i  az'L2-199? 0t00

Dlr  s : i ;  - : : :  p l ' . 'n iw F l l  l :9 ' r  
o2-04-ree? 12 '5
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' ' i  

r  
" 'sl . i  

IDA zss' 1 02']2-199? 0830

eodium'  ro?al  
"  

;  i l i i  *Pr  3?3 '1 o2-12-1ee? 0t00

sollds, total Digrotvcd 1t; 16 * ' t . l  rpe leo'r 0z-06'rtt? 0?00

sorido. rocrr c!t. [r.ndcd 
' i ;  - '  

qZ] lDl l5o '  2 03'06 '  t t9? 0700

sur,(rre ;; i dlr g'e rzc.i l3:l;:l; l; i i33Sul ,  ( r te  15
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tl.'jf{r u\.rlr-}t urFfl
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tBL t\i,Ja€Erl

8 C t l E i 3 7 A E ' 6 C t

oCflAA! 945: lflt talrll| to&rtDA,t,. iJnt,'}t LqrrF. i,utt Otf . Ttr Drs|l! tAX DIOS

tlrrbr otrf|. lof flrcrn[cltf olalflb df Suwdlbru,
tt.EA8E Aoolttt Att oorrxtoilolr$E rq

? o, rotr toF, xurrilfiDl Ur
lttr F0 lrtf
Frr:DtlIOl*Fobruary  26 ,  1997

OE!|WAL nSSOInCES, ttlc.
D . O .  B O X  1 { 2 0
r{I'r]mxNo,roN rrTAIt gr52t

Ilnd of .q,1.
rrPorla€ to sr

6nT'lr trlcrr rC

8rrylo trhrn by

Drre f.trl,d

trlta rat.leaa

Potass ium,  D ig ru l vod
Solentum, Tota l
SeIenium. Dlssol.vcd
S i I i ca
9odium, ToteJ
Sodiurn,  Diecolved
So I i ds ,  s ru t l €ab l c
so1lds, Totr l  Dierotvsd
Soltdt, Teerl Suegeadcd
SUI !ete
3ul  f  idc
r!rbtdiry
z l nc , . t ' o t . l
Zirr, irr  Dtrt l) lYcd
Crldon/lnlon lrlm€c

Tftrar I

Gcnwel

GcnuaI

Frbrrlry J, 1997

Pebrtrry |, Lr97

fldYftf taDoat no.

xxrx I tWlt
xrr l  0.0r f ie l l
I IxI  0.01 r lgl l
Ptllx r q/f

1 ng/l

trryrb tdouclltcr?lon Ly
onwaL coA& c0.

ID: llain ||art Pault

ncs 'd  l l t s  h r .
t |Pl.d 1335 hr.

?irld
pa
DO
ClrnduoglvtEy
ttqtcrrtura

59-1695r

llBrrurmcntr
? .95
e .1
50?
9.  lec

Frreurlcr , rrf||ll_ rF& uulrr _-.,,.. IrrhQf,.. ... -prr./ltpl#1f,yF!
Potrcslun, total ? I q/ l  SDf 2tf .1 02-r2-tet ' ,  00rO !{f,

llrlyrrd

s D A  2 5 8 .  r
BrA 3 t0 .3  -
I t A  2 ? 0 . 2
Slrllsoo-8i I
IDI 273 .  t  01. 12 "199? 0900 )rr
B P I  2 7 t . 1
EPA tCO.3
E tA  t6 l , , 1  0? .  06 -  r . 9 t?  0700
tDl  140.2 02-06 1e9' ,  0 t00
p t  t ? t . .  0 2 - 2 4 - 1 9 9 7  1 2 1 0
El l  l?5.  I
8? l  180 .1
EDr 339.r
E t  3 t t . l

rxxx r q/r
Irtlr 0,5 irl/l
. 25? 10 Jqll
6t t3 5 q/t
, 1 2  r  q / l
tsfrr o. 1 nJ/f
,ts 0.1 rnqu
Epor 0.01 rg/f
afl. o.C1 ratlL
nBl t

JC
itc
;t
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COMMERCIAL TESTING & ENOINEERING CO.
c'6m^to|ACgl: t0lgloutilH|(iHI.rNDAW, tumilst, totrBAFo, tLl^rb|g$,tatr?tL7c*s3.wFAX: D&S]St0t

PLEA6E AoOFSS9 A!! CORF€9POi{OEilCE TO:
P.O BOx 1m0, HuftTtNoYoit, ut r.32S

Y€t: (t0'l) CC!,&ll1
FAx: (tot) f63-2.30\  February 25,  L991

7
GENWAIJ RESOURCES, INC.
P .  O .  B O X  I ' 1 2 0
I{UNTINOTON U'A}I 8{ 528

Kind of acnph
reportcd Eo ut

s$nple t.hen rg

Sanple takcn by

Datr renplcd

Datr r tcelvrd

trryrh ldonllllcrtton by
oSllt{AL coAIJ co.

ID:  MW-I

R c o ' d  1 1 1 5  h r .
Sanpled 1610 hr,

Wat,er

Genwal

Genwal

February 3, 199?

February { ,  199?

Ficld
pg
DO
ConduaBivity
Tcmperaturc

t?nl tr ltrlharl

McaturcmanCE
7 . 9 5
7 . 8
5 0 0
1 2 .  ? o C

NOIErDbrolvcd Iron lllt,crrd at labl

Anrlyr l . r  npor? no, 59-L6965

Parameler  Rr .u l t
Atrrlyzod

n r i -  / t r l  n r  / l a r  I  r r r l

F. l ka I t n iEy ,  B i ca rbona te
A1)<aJin i ly ,  Carbonate
Alkal  j ,n : . ty ,  ToCaI
.}ni.ons
C a I c i u m ,  T o t a I
C.r t ions
Chl , r r ide
Condueeiv ic ,y
t -ardnes8,  Tola l
I r on ,  ToCa I
f ron ,  D iB60 l vcd
Magneeium, TocBl
Manganese, Total
nIJ-Pctassium, 

TotaI
Sod j -um, Tota l
So l i ds ,  Toca l  D l l r o l v€d
Sol ids, ToE,aJ Suspended
Su l  f ace
Cacron/Anion Balance

293
< 5

240
5 . 5

1 9
5 . 5

L2 1
917 I
r13  1
0 .s (  0 .1

< 0 . 1  '  0 , 1
15  1

< 0 , 1  0 . 1
7 .  9 5

'1 1
7 3  I

244  10
< 5 5
1 8 5

0 . 2

E P A  2 1 5 .  r

su4  500 -c I -B
sMz510-B
9M23{0 .8
E P A  2 3 6 . 1
E P A  2 3 6 . 1
E D A  3 { 2 . 1
E P A  2 { 3 . 1
E 9 A  1 5 0 . 1
E P A  2 5 8 . 1
E F I  2 7 3 . 1
EPA 160.  r
E P A  1 6 0 , 2
E P A  3 7 5 . {

5
5
I

I

mg/I  rs l ICo3 SM2320-B
ttg/L r !  CO3 SM2320-B
urg/r as caco3 EPA 310. I
rneg/]
w/L
mcq/l
mgll
utnhos/cm
WlL as CaCO3
w/L
ms/r
w/r
ttg/r
pH unlts
mg/r
rng/I
m9/1
mg/1
m9/1

t

02- : ,0 - r997  r100
02 - r0 -1997  1 r00
02 -10 -199?  1100
0 2 - 2 5 - 1 9 9 ?  1 1 0 0
02-L2-1997 1030
0 2 - 2 5 - 1 9 9 7  1 r 0 0
0 2 . 1 0 . 1 9 9 7  r 0 3 0
0 2 - 0 5 - 1 9 9 1  L 2 3 0
0 2 - 2 5 - L 9 9 7  1 1 0 0
0 2 - 1 2 - 1 9 9 7  0 7 3 0
0 2 - L 2 - t 9 9 7  0 7 3 0
0 2 - 1 2 - 1 9 9 7  r r 0 0
0 2 - 1 2 - 1 9 9 ?  0 9 0 0
0 2 - 0 { - 1 9 9 7  L 2 t 5
o2-12-L99? 0830
0 2 - L 2 - 1 9 9 ?  0 9 0 0
0 2 ' 0 5 ' 1 9 9 ?  0 7 0 0
0 2 - 0 6 - 1 9 9 7  0 7 0 0
02-24-1991 1230
0 2 . 2 5 - r 9 9 7  r r 0 0

gw
sw
gl't
R,J
MK
R,J
sl{
s9J
RJ
MK
MK
MK
MK
MK
MK
MK
,JC

JE
sw
R.7

Farpaatfull, rubmlltod.
coilMtFcr t rls?liro I cNolNEgFNo co.

.torUt * 1r_.-
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ulFf i  _: lEL l ! l r .@^ \ t | t t l3s -" -TJ- '  - -  

I  I

ftErclgoffif ArL oottltFrEtqi rQ
t.O g rgil. t1t1t1ttxtrg1f.t17afl

rlt ptlLstl
FA& ptl Satr

q*+ry*
rrli t[ ba ll
rLret#4

lnrlyrrd

Febrrrcry 25,  199?

GETWAIJ RASQUIICES, IIIU.
P , O .  B O X  1 a 2 0
HUNTINOION urA$ S'3'O Sergb lllstttlorttoo by

o$llf^L cttt, co.

(ind of ruglr
r.portad to u,

8a4rl,r telcrn tt

8lrpl. ertrn by

Drto rrqrl,Sd

Deer rcecivrC

lvrtcr

oonsal

gcaytl

tcbnrary

lcbrucry

ID: l{ain Ferr. tault

R c c , d  l l l t  h r .
tmpl,rd l leS hr.

J ,

a.

199?

199''

lnrlyrlr rapost nc.

Pifld
DH
DO

tloatuacrurtr

ConductivtLy
fatsrar.tuat

89 - r5e51

7  . 9 4
c . ' l
t0?
9 . 3 0 C

Acid i ry
A]kr l ln iey, Elcrrbonrte
n ika lJn tcy ,  Carbon: ie
A lke l in i ty ,  ToCAI
A.l,umi,num, Totrl
Aluminurn, Diogolved
AIr!ang
Arsen ie ,  to ta l
Arggnie,  Di t to lv€d
Bar lun,  Totr l
Bar i ,un,  Dtasolvgd
8ofon, togll
Boron,  Dinaolved
Crdmtum, ToErl
Cadmtun, Dissolvrd
Calo iun,  ToLr l
Cl lc lun,  Dtaro lved
Crtlonr
Chlor ido
('hromlun, Totet
Cbromiun, Dtaoolved
Conducrtv j,gy
eopprr ,  ToE.1
Cogger, Dicsotvocl

rfttll ra
tq/f ar
t!g/f .t
loftl]. r!
|glr
rng/f

- - . '  naq / l
0 .01  rB l r
0 . 0 1  r g l L

t  ng l t
1 q/t

o .1  !g / f
o ' l  w l t '

o .0 r  rq t l |
0 .0 l  rU / I

t nglr
1 nE/r

n'q/r
I tglt

o. I ;rqtll
o.  r  

" tSt l l1 unhoc/crn
O. l  tq t l l
o ' r  q t l l .

or . ro . r997  1 r00
02-1,0 -  r9 t? r100
oz -10 -1997  l 1O0

oz-r : - rgcr roro Ex,

0 u - 1 0 - l t t ?  1 0 1 0

02.O3-  1997 : l  ? tO

trt.
.30{

<lt
.2 t t

)clfJs
ttarG
:Otx'3
fir,r
rIIr
rxr
,o3g
lltg
ITTT
xi:rr
xiolx,
500

qqr
rf()p3

g
*In '
xt*.
916

:qg(
rp3x

IO
5
5
5
I
I

CeG03
BCor
c!3

CaClr

Dt06?-92
8t{2t20-E
sKr320-E
E F A  1 1 0 . 1
Fpr i :oz .  t
IPA 203.1 .

8r
.qlt
8r{

E e t  2 0 5 . e
En l  206,2
8?A Z0r .  r
E t A  2 0 0 . 1
lPr 212.3
EPt  212.3
8 P t  3 t r . 1
E D r  3 l t . t
I t t  2 r 5 . 1
3PA r l t .  r

Si l t 500 . l : l - I
tPl 2t8. r
EDI  210 .1
stfi510-B
g P t  2 2 0 . r
BDt  2 t0 .1

glf
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coMirIRClA|. TESTIIU€ & ttof rEERf itc cO,
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, . t *

PrcAtl AoolrL ^tL uF:frofloocl tu
P,O. H tm. nrfi|rilfl. ur|.{f

rEL gl|f ttttr
FAX; potf rrlfcl i,.yiI . 'ebrurry 26.  I99?

GSNIdAL RESOTIBCES, INC.
P .O .  BOX 1 ' t 20
r{utcrrtrdtoN urlH 8{5?f ,.{tl. tdratl,tlertlcn by

oBlrrl& cqle co.

ID: Hrin lfeotr lcult

Rcc 'd  f 115  h t .
Srrylcd 1335 hr.

Kind of m.qrl.
'.Pert.d to ur

Srryrlr trl.o .t

8ffifl. trtro by

Drtr rrqtlrd

' Pata sao.lv.d

llrBrr

gonra]

Oenwal

Prbrurry

Pebruary

t ,

a ,

rirld
ptl
DO
Conduelivlty
Tilltcr.turc

59-  1596r

lLrrutCnanft
r . 93
8 . 7
t0?
g,  toc

t99?

1997

&rrlyrlt ra!,ott !o.

,:: . 9-l
i. d;

.'

lrrlartrq..". _ "
Fluor ide
Hardntr l ,  Tota l
l ron.  Tola}
T) 'on.  DtEto lvcd
Lead,  Tota l .
Le,ld, Dlssolvld
lilaEne8i,um, ToBal
i logne6ium, Di.srol.vrd
Mlngrttesc, ?otal
Mangancce, Dlooolvrd
Mercuty, 'tolat
ltrrcury, Dirgolvrd
Molybdenum, ?oEel
Molybdenum, Dicrolved
Nicksl ,  TOraI
NiokeL,  Dl r ro lved
NiturxJsn, l lnnonla
Nrtrog.n, Nigre?c-Iitr itr
l l lc rogen,  Nl t  r l t r
o i l  r  grcasc
Orrygcn. Disaolvod
pH
thosphorout, orrrho-Poa
PhocFhororrs, Total

ng/f .! c.ogl
ng/r
rcrll
ng/r
w, lL
qg/r
'tRlr
utlr
!g/t
wlr'
u9/r
frg/1
lrglI
ry/r
vqtlL
wlJ. u tt
t g l l  t t  r '
ng/l aa It
ng/r
rrq/L
9|| u$lss

lnrllnrC
DrGr/tir/lnrhr?

0 2 - r 2 - r 9 9 7  0 7 3 0
0 2 - r 2 - 1 9 9 7  0 7 3 0

ozlrz-rsg? t loo rG

02-L2.199', 0800 tll(
02-12-r99? 0800 i l r (

: :

\*. '
it.*

02-0,r-tgt1 r2r5 la i ,  , , ,.: t
,,,'tS,

- :'i.

.r :. ' ,
' : i .  - .  

r

__ r.nflts ru thltr ..- Irthod ,*-,
rrqI 0.0r ''€lL
plt.I

t { .0  0 . r
o . l  o . l

rJg(x 0. r
t rrr  0.1
zaa l

socr I
:  l . {  O . l

t0 , l  o . r
isx o,z
led o. r
xxrl 0,r
x.Etr 0.1
i8r 0.1
irrotr o,l
ixxr O.t
rr0.r 0. I
r*rr 0,01
*,xrtr( 2
tilr
7 , 92

8ll{500-f.C
gt{2140-B
EPA 2 t6 , r
8 rA 2 f6 .1
BPA 239,  r
E P I  ? r 1 . 1
tyt  2{2, I
sDr  3a2.  I
lDr  :a3 ,  I
tpA 243,1
tPA Zat . t
8Dt 3r$.t
gPA 2,t5. t
EtA 8,16 .1
Btt  r .9.r
BPA 2 '9 ,1
EPA 350. t
rDt  t r t .3
8DA 354.1
!ilsr20-8
EDr t60.r
EPt 150.r
tll l{t00.9-l
8 ra500-P-8 ,8

|l|r
xr

Pfix 0.01 nSll ar
il*r(r 0.05 €/I rr

:

P
D

llNct rH.
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I N C
r .lt:!tat r.tt.L.!-, I Ea

I D ,
t L L  t u . t p t

9 0 r 5 3 7 8 8 6 0
t r -  r r ,  t  - - g

P A G E

E
SnfcE rln|.

l(ind ot rlnglr
Eaport.d te ua

sanplo lrltn rt

Srrqrlr trhoo bY

Drt. rrqrlad

Datc rcer lvrd

March  5 ,  L99 ' l

oE!firAIJ RESO(nCE8 ' tIC .
P . O .  B O x  t { 2 0
I'IJNTINGTON UrJNil raizr

GOn,|MIFCIAL T!3Tltg I EllollrltRtlro co.
aflR tortno: Of tq/ttl lfO|&uDAW. 8rl?rtol. UafAlD. flxf Sl{' lB : DIFO tAr' il{l{n

f f ||rnlrr cf frr lll qrao taitla c.lt .tb r5 Suytall.nc'tl
a.I.l|a rlofEE| ^!" coitGtmpoEl Io.

t.O EOr leo. tut{fllolQll. U? fr|'a
rllr CrtlSt{ttl
FAr( (dU ltlt.t

trtglr tdratlllor3lou bY
OINllL coll. CO.

tD: l.lcltt t{Gtt' grult

RoC'6  1115 hr '
Senpl:d 1325 br.

H.ter

ocorfl

Ouval

February 3,

r.brurry a,

1 9 9 7

r  99?

llrlyrtt 8.porg

l lcld
p&
DO
Cdtduo[ivlLY
Tcnlrcrttuac

liLaglrrotqonbt
7  . 9 5
8 . 7
s 0 ?
.q. lc'c

Dltrolvtd ?rrlg r CI

no .  ! t9  -  16 '61

l l l t r rrd r t  l rbl

AarlyrrC

M A R - O S - 9 7  I 2 ,  0 4  F R O } , I  ,  A N D A L E X  R E S

A1kallnity, Eic.rbonrt'c
A1krlintty, Cerbonate
Alkr t ln t?Y,  tota l
Anions
Cal,c!un, Tbtal
Calc ium, Dlrsolved
cat ton6
chtor ide
Conduot ivr t  Y
Hardnelg, Tot'rl
: t r 'on,  Tota l
Tron, Drgsolv€d
Maglrcsium, Tolel
Magnesiurn, Dilgol,vrrl
Ftrng.nccc, fotal
pH
Potllalum, Total
Sodium, Total
Sol lda,  Tq0o1 Dtaro lvrd
SoItdr, Togll SurPendcd
Su l fa te
qAlion/Anion Ealancc

sil .900-cl B
stl3t10-D

CICOJ 8t{23{0-B
E P A  ? I 5 ' T
B ? l  2 3 5 . r
8PA 2'12. r
t t t \  24u.1
8PA ?..1 .1
sPA r50 , ,
IPA 290.  r
l D t  2 ? l . r
t p A  r 5 0 . 1
rP l  160.2
8DA 3?9.  t

Sffigffirq.*€E'rttroo'

30{
< 5

219
5 . 8
600

5 7
5 . 5

I
516
263

9 .  . 0
0 . 1
3{ l
2t

I . .
7 . 9 7

7
5

252
c3c5

t2
r l , 3

"i;
I

I
1

1 0 . 0
0 . 1

10
1 -

0 . L

r100
1100
1100
0900
1  030
07 t0
0 t00
1 0 3  0
t . 2 t0
0r00
0 7 3 0
o730
r r00
07t t
0800
1,245
0r  l0
0900
0700
0700
1230
0r00

8r
Etf
9tf
Rit
r{f,
HT
NJ
sr
8T
RJ
ur
!c
!G
t'S
ux
HX
Io(
HT
JC
iX:
sr
n!t

5
5
5

WIL rD
q,l7- r3
Eq/l
ns/r
wlL
nrq/1
rIEIL
unhor/cn
trgll r.
$slL
wlL
nSlf
t6tlt
$lrll
pg unitt
rrglf
r'{tlL
,'qtlL
wlL
Tg/L

t

srdlt20-E
En2320-8
E9A 310 .1

2 1 5 .  I
3 1 5 .  J

0 2  - r 0  1 9 9 ?
02 -  I0 :199?
02.10 '199 ' f
0l  -  05-r, t9 ' ,
02  - : ,2  -  1997
0 !  - Q l - 1 9 9 ?

o 3 - 0 5 - 1 9 e 7
02 -  l0 -  r99?
0 2  0 s - J 9 9 ?
0 3 ' 0 5  -  I  9 t 7
02-L2. L997
0 2 - 1 ? - l t e ?
0 2 -  l l ' l e e T
03-  05-1997
0 ? " 1 . 2 - t t 9 ?
o 2 . 0 c  -  r 1 9 ?
0 2 ' 1 2 . r 9 9 ?
0 2 - 1 2 - 1 9 9 7
02 -06  -  ]997
0 2 - 0 6 - t t 9 7
0 2  -  2 {  - 1 9 t ?
0 3 - 0 5 -  r 9 t 7

at HCo3
c0!

CaC!r

rtt
BDA

1
t

ro
E

10
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port-lt'' brand fax transmltttl qlt9]m

[ilt tFE,-Flrvryt'rd. ttlStlul|il(rf,ltl

to oto rF{trltt
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F R O M ,  A N D A L E X
? f  r l . J {  t e . r r  s

R E S  I N C
r l i l t l  l l i . a l U t  U l d l

t  D ,  a o 1 E 3 7 8 A 6 0 P A G E

tRCfAL TttTlilc & Elfoli l lrnfilG CO'
rfr |q tlr Hon^r|oAlf., turE2to!. wrurlD. iln(lolLt tu'r ilFsotarrn'GlGl

M A R - O 5 - 9 7  r 2 .  O 5

srrc? rF t

f,ind ot ..llDl.
rrgortrd Eo ut

Saqllt tohan rt

garwlr grhn lryr

Prto 
.tr4tlad

Dolc rrcrlvlC

March 5 ' I9?'l

GENI.|AL RESOU8CFS, INC'
P , O .  B O X  1 1 2 0
r{uNtr}r6f-O!f LrrNl 8{529

I f r.tttr ct tt tof orqp Fcd&r G'n'tb i trvdllrrsf l
nlA|G ̂m|tts al'0qnE-3!!!Pqul9 19P o. rox rf,o, rr{flrElou,ffif

frU: (tOtl t*$rf

srqrl. ldrsclltcrtlco l{
oD{m! cpll, cu.

tD r l,lt{'Z

n c c , d  1 1 1 5  h r .
8r@tfd 1520 hr.

ra!ar

Ocnsel

Gcnml

Fcbrueta J,  .1t t?

tabfurry a. 1997

AnrlYtSa lqtotl no'

rl.ld
D8
DO

tlca8urG[Fn|:a

Conduetivity
T€fiD.ttturc

Dtrrolvfd lroa

59.  r6q62

f l l trrod rt l.bl

Hg,tTHh*mncrinP.o'

7 . J
t . 5
t ! l
10.  90e

ln.lys.d

p*3'leEcE .,.* ,qir|lF n! o!flr..-', | !!!$?+ 
prtr4llr/larliEl

Alk r l i n i l y ,g1carbon i !e . r !F - - f f i r -@bz . ro - l997r1o0s} |
Arkarinicy, corbonrrc ;; ; "6Zi 

; 
.-coi 

g"er:o'r o2-10-lee? rr'o0 8r

Atkalrniry, rogat I 1;; i ,&'t i i i  s"cai tPr t10'r o2'r0-l9e? 1100 $r{

Aniene l , i  " ' :  
" lq1 t  

03-05 '1997 0900 R i I

calciun, Toerr i ; ;  t  t tgZi sPt z!5'1 02'r2-tee? 1010 l l t

caroiui l ,  Dissolvcd 
' ; i  

i  t tg i l -  spa : ts ' r  ol  ob rgtt  0730 lrr

car ions  ?  ' ;  " '  " :  , , lg l r  - - " " " -  o3-03 '19e? 0900 l t \ t

chlortde 
t  '  -  

I  twir  gt ' l {soo'cr -B o2'1o'  199? Loto sr

eondueBi.viEy l.; i ,tfriri"l"t st'lz5to-B o2'05-Lr.27 1230 8H

Hrrdna6c, Totel  '  ' l i i  " ' :  ' rg/ l  ic Crcol qql19-8 o3'ol-r ! re? otoo l(r '

tsen, rot l l  ' l : ;  0 ' l  tEi l  
r '  !w-- ' '  

EPtl  33f ' r  o2'L2' le9? o?'10 l ' l l (

r ron ,  D18ro lvcd  . ; . ;  6 : i  t { i }  EPA '36 '1  0?" r2- t 'e?  0?30 !n

i l a s n e s i u r n . r o t a l  l i ' ; ;  
- - l  

t 6 i i  8 P A 3 { 2 ' r  o 2 ' r 2 ' l e e ? 1 1 0 0  } ' l t

nrgnnesiurn. Dirsolve,t li i 
"{it 

uft erz'r or os-'lcel 0?{5 rd

l,tanganocr, Toger .o.i 0'i l6tt tDt z'! ' l o2'L2-1997 0800 l' l l

pH i:;i -t'; *;1"" :3l *::l !i:!l-il;; ill; #
:::i:::'[;':i'o] ' rl i Hii *:l i:::l :::t?:il;7 0e00 r{n
snlrds, Torsr Di,grotvcd . i j  16 fr ' t . l  sra lso'  r  oz-06-3tt t  oToo ' tc

sor i r ' ,  , rorr l  suspcndcd ,  ; i ;  
- ;  

,6 '1. \  tDA 159'2 o2'05-1ee? 0?00 l tc

sul-racs-- - Fl,.noeo 
ll ti 

'&'F sDA 37!'{ 33-3!-t33; 3;33 :;
eoci,rr , /enisn Balencc '  ' t '8 t

lnwAte<a- q

Hu*ltt L*rlrl T
;

qf,r.I^lGt|LCnlil!ffl^rl|F|rrvtodelrorrararonrrniOrfi^,.ri[^rlrFG^"t.E.rcmr.^r,n,trloroG['rci.|tE0

lfi] w.t'..,* totYitrfiGo rrnilrraril'r



COMMERCIAL TESTING & ENoINEERING CO.
G$rtiAt oFFlcui; f $0 6ourH HKit{lltfo A\8., sur?E 2lot, LorrmrD, tllltrF! !ora!. rE_: 7Gc}rs FAX: D&FIldl

ErNCE r00ra

\  February 25,  L997
7

GENWAL RESOURCES, INC,
P . O .  B O X  1 4 2 0
Hi'NTINCTON UTNi 84528

Kind of .rry)lc wat€r
repor tcd to uf

Sanplt takrn at Gen$ral

g$ilPlc Behcn by Genwal

Drte sernplrd Fcbruary

Dato r.catv.d February

3 ,  L997

4 ,  1 9 9 ?

lnrlyrls r€Porg no.

Mtmb.r ol th. tGl Grouo (Sociltf GJnJnb do Survoillrncot
PIIASI AOOR'I'S ALL CORRE6PONOENCE rO:

t.o. tox 10a0, HUN'lMtTOfi, ut r453s
TEL: (tol) t5$2311
FAX: (!0t) 653'2t1ito

9urglr ldcnttflcrtlon by
GENI{AL COAIJ CO.

ID: Crandall Creek

R e o ' d  1 1 1 5  h r .
Sanrplcd 1625 hr.

Field
pH
DO
Conductlvley
Temperaturs

Meaaurementp
8 . 6
1 1 .  7
1r.20
2  .50e

t l l tend rt  l rbl
t t leorcd rt  labl

Anrlyrcd
Paralll.qElr Rctult llRt Uni.tr ttrthod Detr^/Tl,mo/tnrlvrr

NOTII Dlrrolvrd lron
NoTlrDlarolv.d f.$gt.

59.L6964

Alka l in i ty ,  B icarbonete
AIkaI inicy, Carbonete
A lka l in iEy ,  To ta l
Arrions
CaIc ium,  Tota l
Cat, ions
Cir lor ide
CondueCiviE,y
I {a rdness ,  To ta I
I r c n ,  T o c a I
I len ,  D isgo lved
Magnegium, Total
!.tAnganese, Total
nlI'Potassiun, 

Total
sodium, Tocal
Sol lds, Totel  Dissolvcd
Solida, Total Suglnndod
Sul  laEe
Cation/Arrion Balencc

5 mgll
s mg/I
s rngll

meq/1
1 nglt

meq/1
r mg/I
1 umhos/cm

W/L ar CaC03
0 . 1  m g / l
0 .  t  m g / l

1 mg/f
0 . 1  v g / l

pH unita
L  t rg / t
1 mg/t

10 f fg/L
5 ng/ l

20 nig/L
t

H C O 3  S ! ! 2 3 2 0 - B  0 2 - 1 0 - 1 9 9 7  1 1 0 0  s w
CO3 9M2320-B 02-10.1997 1100 s l t l

C I C O 3  E P A  3 1 0 . 1  0 2 - 1 0 - 1 9 9 7  1 1 0 0  s w

E P A  2 1 5 . 1
02 -  25  -  1997 1 t  00  R. t
02-L2-1997 1030 MK
0 2 . 2 5 - 1 9 9 ?  1 1 0 0  R J
0 2 - 1 0 - 1 9 9 7  1 0 3 0  g W
02-0s-19e7 L230 Sr f
02-25-t997 1100 R\t
0 2 - L 2 - L 9 9 7  0 1 3 0  M K
0 2 - L 2 - 1 9 9 7  0 7 3 0  M K
0 2 - 1 2 - 1 9 9 7  1 r 0 0  M K
0 2 - r 2 - L 9 9 ?  0 8 0 0  M K
0 2 - 0 { - 1 9 9 7  1 2 4 5  M K
0 2 - L 2 - 1 9 9 ?  0 8 3 0  M K
o2-L2-1997 0900 MK
0 2 - 0 5 - 1 9 9 7  0 ? 0 0  J C
0 2 - 0 6 - 1 9 9 ?  0 ? 0 0  . t e
0 2 - 2 4 - L 9 9 1  L 2 J 0  S W
0 2 - 2 5 - 1 9 9 7  r 1 0 0  R l t

326
< 5

257
1 0 .  I

55
1 1 . 2

1 3 0
r 0 7 3

3 5 8
0 , 3

< 0 .  I
l 1

< 0 .  1
s . 3 5

5
8 9

6 0 1
16
8 5

L . 7

a6
ag
e8

9M{ 500 -C1 -B
sM2510-B
sMz3{0-B
E P A  2 3 6 . 1
E D A  2 3 5 . 1
EPA 242,  I
E P A  2 { 3 . r
E P A  1 5 0 . 1
s D A  2 5 8 . 1
8 P A  2 7 3 . 1
E P A  1 6 0 . 1
B P A  1 5 0 . 2
E D A  3 7 5 . {

Ff3o*tfi.illv rDrntC,
coirl|tndn|. YEST|NO I tt{olNftllNo co.

"ryHunr,tngfofr trlrrrrrlu 
Q/

own .0 rMilc,{ l toiA?ontl $rATlorc^Ltv rooAltD til pilNapa @ [ M|MNq ARu3. Ttotrlr rli Ailo oltAt uxlt rcrn Aro lutl Lo^ol]to FAcltmes

&fffu wnmsro For Your Prc*rton r€nF A{0 00t{0frm ot ngvEnst



COMMERCIAL TESTING & ENGINEERING CO.
GENERat oFFlcESr l8ltSoUTllH|e{uilOArG., sumetot, LoMgAFo, LUrrOFtOl€.ttt .: ?USGt{n FAX: rc63{IE

EG|A Mrmbrr ol rhr tGl Group(Eocterc Glnlctt dt surwiil.nc.l
S|NCE reo|o

\  F e b r u a r y  2 5 ,  t 9 9 ?
7

GEtrwAL RESOURCES, INC.
P . C .  B O X  1 4 2 0
HUNTINGTON UTAI{ 845?,8

AlkaI inic:v,  Bicarbonage
Al ica l in i t y ,  earbonace
A1)caI iniEy, Tot,aI
Anions
CaIe ium,  ToEa l
Cac icns
r lhl  or ide
Conducc iv i ty
Hardness ,  To ta l
I ron ,  To ta l
I ron ,  D ieso lved
l ' lagnesium, Total
Manganese, Total
pH
Potass ium,  ?o ta l
Sod ium,  Tota l
SDl ids ,  To ta l  D lcso lved
SoI j.ds , ToEal Suspcndcd
t irr1g"t"
Cat,lon/trni,on Balancc

PIEA6€ ADOf,EES ^Lt CORREgPONOS|{CE TO:
P,o, lox 1020, HUNTIt'Jorof{. Ur 8.328

TEL (tOr) 05&8itlr
FM: (fot) t6$?€t

9aaplc ldcntlf teetton by
OENI.IAL COAIJ CO.

IDr Li t t l .e Bearsprlng

R e c ' d  1 1 1 5  h r .
Samplcd 1005 br.

Kind of srnplc t{aeer
rcportrd tg uf

Sarnplc Eaken rg Gcnwal

Sarrplr grkcn by Genwal

Datr rarnplrd February 3, L991

Datr rccelved February 4, f99?

Field
pH
DO
ConducEivlty
Tcrnpcratur9

Mllgurrmsnt,r
7 . 6
J . O

5 5 6
8 , 9 0 C

E P A  2 1 5 . 1

sM4500-c l -B
sM2510-B
sM23{0-B
E P A  2 3 5 . 1
E P A  2 3 5 . 1
E 9 A  2 4 2 . 1
E9A 2 .13  .1
E P A  1 5 0 .  I
E P A  2 9 8 . 1
E D A  2 ? 3 . 1
E D A  1 6 0 . 1
E P A  T 6 0 , 2
E P A  3 7 5 , {

l l lrlyttt rlgore no.

NOtEr 9H rrqrlrd wbcn s.colvedt
NOF!r Dluolvod Iron tlltcrrd et labl

5 9 - 1 5 t 5 0
Inalyzcd

paranct.r _. R.fult lcRL gnltr tlllbod Drt€/Tl'lo /An*}vrt

5  ng /L  as  HCO3 SM2320.8  02-10-1997 1100 s t ' l3 4 1
< 5

279
5 mg/f  at  C03 SM2320-B
5  t t g l f  as  caCO3 EPA 310 .1

meg/1
mg/r
moq/1
w/L
umhos/cm
ng/l ar CaCO3
mElr
mg/l
m9/l
n9lr
pH units
ng/L
ng/L
m9/1
m9/r
ms/l

t

0 2 - 1 0 - 1 9 9 7  1 r 0 0  S W
0 2 - 1 0 -  1 9 9 7  1 1 0 0  S W
0 2 - 2 5 - 1 9 9 ?  1 0 3 0  R J
a 2 - L 2 - 1 9 9 ?  1 0 3 0  M K
0 2 - 2 5 - 1 9 9 7  1 0 3 0  R J
0 2 - 1 0 - 1 9 9 7  1 0 3 0  S W
05-05-  t997 t230 SW
0 2 - 2 5 - 1 9 9 ?  1 0 3 0  R . t
0 2 - L 2 - 1 9 9 ?  0 ? 3 0  M K
0 2 - L 2 - 1 9 9 7  0 7 3 0  M K
0 2 - L 2 - r 9 9 7  1 1 0 0  M K
02-L2- r99? 0800 MK
0 2 - 0 4 - 1 9 9 7  1 2 4 s  M K
o 2 - L 2 - r 9 9 7  0 8 3 0  M K
o2-L2-L997 0900 I ' tK
0 2 . 0 5 - 1 9 9 7  0 ? 0 0  . t c
0 2 - 0 5 - 1 9 9 7  0 7 0 0  \ t C
02-24-1997 0900 RJ
0 2 - 2 5 - 1 9 9 7  1 0 3 0  R J

6 . 4
5 2  1

6 . 5
7 t

5 8 0  1
3 0 7

< 0 , 1  0 . 1
< 0 . 1  0 . 1

3 7  1
< 0 . 1  0 . 1
7 , 5 2

1 l
7 l

3 0 6  1 0
< 9 5
2 9 5

0 . 5

F.rD.ctfirFv aubmnod,
ccfrll|Eec-t L tlgfl]to t Ef,lOtNllnNO cO.

Hunftng[on UbetfbrY ry
ovEr.0 tea|cH uaonArofit3 l?lAlloto t ty toc ttD n pRNc|'At co t tatNll{o AngA3, noSwATtR ANO olal t (l8 rc4r8. ANO RNEF LOADINo tActLlrrE!

IEn't9 rr|(' @[onpllt ol ifvEnsl
F{a5
Oddnd W||rnnrrtrd For Your P|!|aodo|r



COMMERCIAL TESTING & ENGINEERING CO.
Ga{Er L oF"tCESr lelC 8OU?H HlcHl.Artlo AvE.. zu'rEzls8, LOiraARO. tlUNOlSOtaf r tlL to}tStn FIX: Dedl{!8

6INCE 190t9

Kind of tetttPl.
rsporgad to ur

Srrnglr tak.n .B

Sanglc Erken by

DaEr ranpled

Dlle rccclvld

Eiff,i.t *.t -"r*.6 For Yotr Prcrdlon

Februa ry  26 ,  1997

GENWAIJ RESOIJRCES, TNC.
P,o .  Box  1420
HT'NTINGTON UTAH 84528

wauer

OcnwaI

Genwal

February

February

Fleld
pll
DO
eonducttvicy
Tenpereture

MclsurcmgncO

Mrmber of thr 8Ot Group l8oci0li Glalrrtr dr Surwilbncrl
PLE^6E ̂DOFESS ALL CORRESPONOENCE TO:

P,O, 8OX r0e0, HUNTINOTO.I, W E.s28
rEL. (801) tst 23r I
Ff\: (t0ll 6092€1,

Ernplo {drnt.lftcaeion by
GENI'IAIJ COAL CO.

I D : L W 1 & 2 G O b w a C e r

R c o ' d  1 1 1 5  h r .
Sarnpled fe 50 hr.

3 ,  1997

4 ,  1 9 9 ?

7 . (
7 , 9
752
1 0 . 9 0 c

parameter Rctqlt l0lt unlCr ,. ltrthod Drtc /Tlme /Analvrt

lJt<at i"1r)r ,  Bt""rbonar.e 
- is l  

5 mg/1 a! HCO3 SM2320-B 02'10-1997 I I00 SW

Alka l ln i ty ,  carbonete  <5  5  f ig /L  aF CO3 9M2320-8  02-10 '1997 1100 S l . l

A lka l in i ty ,  Tosa l  3 t5  5  ng / l  aF  CaCO3 EPA 310.1  02 '10 '1997 1100 s t , l

. \ n i o n s  s , 7  m e q / l  0 2 - 2 5 '  1 9 9 7  1 3 o o  R J

ea lc ium,  Tota l  70  1  mg/1  EPA 215,1  02 '12-1997 1030 MK

Ca' - ion6 8 .9  mcq/ I  02-25 '  1997 1300 RJ

Chlor ide  219 I  mg/ I  SM4500-C1-B 02 '10-199? 1030 s t {

cor rducr iv ic ) ,  78g 1  umboe/cn  gM25l .0 'B  02-05 '199? 1230 SW

Hardneee,  foga l  356 W/L  a !  CaCO3 SM23{0-B 02-25-199? 1300 R ' t

I : :on ,  Toca l  <o . t r  0 .1  mg/ f  EDA 235.1  02-12 '1997 0730 MK

I r o n ,  D i s s o l v e d  < 0 . 1  0 . 1  . g l r  E 9 A  2 3 5 . 1  0 2 ' L 2 ' 1 9 9 ?  0 7 3 0  M K

t" lagnesium, Total  44 L ,rg/ t  EPA 2{2 . l  02'L2 -  199? 1100 MK

I n l a i g a n e s e , T o s a l  < 0 . 1  0 . 1  t t t g l t  E P A A { 3 . 1  0 2 ' L 2 - 1 9 9 7 0 8 0 0  M K

M a n i a n e s e ,  D i a s o l T e d  < o ' 1  o . r  w / L  E P A 2 { 3 ' 1  0 2 - 1 2 - 1 9 9 ?  0 9 0 0  M K

pH 7 .3g pi  uniea E9A 150 .  1 02 - 04'  L991 124s MI(
'Pot,assium, 

Total  lO 1 mg/f  EPA 25S '  1 02'L2-L99? 0830 MK

S o d i u m ,  T o t a l  3 6  1  
" i / f  

E P A  3 ? 3 . 1  0 2 - 1 2 - 1 9 9 7  0 9 0 0  M K

Sol ide ,  Toca l  D ieso lved 4{ {  LO .S / f  EPA 160 '1  02 '06-1997 0700 ' IC

so i lds ,  Toea l  susp€nded <5 5  tg / r  EPA 160.2  02-05-1997 0700 JC

S u t l a t e 4 9 5 0 " g / r E D A 3 ? 5 . { o 2 . 2 4 . L 9 9 ? 0 9 0 0 R J

ln. lyt t .  rrgott  so. 59-r5963
furelyzrd

02 '25-1997 1300 R ' t
cac ion . /An ion  Ba lance 1 .3  t  v3-

RcoootfulD r,bmlllfd,
Cdiiindi rrgilNo I gtxllNEERlNo @.

:"ir/r{fuu?
l,fudfngmn Lroorrlory 4f

ovcr .0 lR^Nch llloF^?ottt! |?t ?tolcALlv t,c rID Ft tilr€D^t oo^|- $itfiq ARt l nosrr^ltt AllD olffl lrfiI3 PorflYa, Axo rvEt LoAolNo F clLfTl€

rcila Am c0]oflu{s il nEYEt*



F E B - 2 6 - 9 7  I 4 . S 2  F R O M ,  A N D A L E X  R E S  I N C
FEE-?6' '9? t5:?3 [D:CT E l{NTlt€IU{

Febru6E :y  25 ,  199?

c8trtWAt, RESOURCES, Ille.
P . O .  E O X  r a 2 0
HUIfTINGITON IttAF 8t5zt

ItuC of rrlrgh
rogortrd to ur

Srqrb trlrn 13.

crryh trkrn by

Drt. r.q)lad

Data sroatvrrc

latcr

crnvrl

o.nrtl

Fcbnrfry 3. l9t?

P.bnr.r? a, ttt?

larlyrk rogoat

Prlr.lrt€E _ ., . ., Lltg!-__Ur_
nlkal inlcy, Bloarbonrta zgt 5
Alkal in i ty ,  Cr ! 'bonatc
A lka l rn l t y ,  ' t o te l

Aniong
calcium, Tolsl
errt lono
Chlor ide
CondrrctiviLy
lhrdnccr. Total
t ron,  to ta l
I r ( r r r ,  Digro lvcd
f.{rgnCttun, TOtal
Murrgalgr6s, Togfl
pH
0otasoiun, Totel
Sodiun, logrl

< 5 5
: 2 t 0  t
5 . t
r t r

5 . 5
l z l

517 I
113' o . t  0 . 1

< 0 . 1  0 , 1
l a I

. O , 1  O . 1
? . 9 6

2{r
< 3
1 f

o. ,

a
?3

1
I

10
s
t

SoI idr ,  Togr l
Sol idg,  to l r l
8r . r l (aLc
Cat: tqn/516o

Dirrolvcd
gu'ftGdcd

Brl|ncc

f*frOat$c?ift 
f

o,!| o lrnr u|o'r roill GrArf,n uv ternp r. 'ilF,r 6r tm ntt rDrutlt ^lp rtrr um fari J{9 iicr $ffr

COMMCRCIAL TEITIi IS & TTOINITRING CO.0lxq r @iOB? tlff Bmltfl{ltoavr.. rrrtror. loffio. l,lxilFt 5. ra:nlsE r r: D-orout

lbtle ol tr t0t Gtoq lldai 0frtlrb l5srdttrmrl

$r-mrtHfl\b, h(do|t tilr!ffinltilf,*frtr

g o  I  6 3  T A e E O
rEL t:ttJi

Ft? lt AmiltiA|.t Com€fxt&f€l ?O
F,O. Illt rG, rtt ?noltn.t,' trt
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