
I
I TABLE 623.100a• GEOCHEMICAL RESULTS FROM SOIL SAMPLES (ppm)

I
I
I

TH-l 0-2 0.06 4500 0.25 66.5 15.81 14.5 20.6 114.0 0.42 1.7

2-4 0.12 3450 0.10 68.3 15.33 12.6 31.4 95.0 0.51 2.4

I
4-6 0.09 3870 0.30 59.2 14.26 10.5 4.5 81.0 0.72 1.9

6-8 0.01 3600 0.05 77.5 17.26 6.7 16.2 110.0 0.85 2.3

TH-2 0-2 0.06 2700 0.20 51.5 21.4 4.9 16.5 110.0 0.30 1.0

I 2-4 0.01 3870 0.27 45.6 15.7 8.6 26.4 86.0 0.51 1.9

I
4-8 0.11 4390 0.30 44.9 17.3 9.3 25.4 79.0 0.54 2.0

0-2.5 0.26 4600 0.02 56.5 14.8 9.2 12.9 112.0 0.69 1.8

2.5-5 0.17 4200 0.09 54.2 14.4 6.8 15.6 95.0 0.52 2.0

I 5-7.5 0.24 3770 0.10 63.5 13.8 4.9 8.7 86.0 0.65 1.8

7.5-10 0.17 3920 0.15 74.1 13.6 8.3 16.2 69.0 0.78 7.1

'I • 10-12.5 0.12 3700 0.28 58.9 13.1 9.5 11.4 72.0 0.43 7.5

12.5-15 0.10 3490 0.03 66.9 10.5 11.6 10.5 105.0 0.47 2.2

:1 15-17.5 0.26 2960 0.05 71.4 13.6 9.5 14.5 120.0 0.38 1.3

17.5-20 0.41 4130 0.10 75.2 15.2 8.5 21.6 119.0 0.50 1.5

I 20-22.5 0.17 3590 0.24 61.5 13.7 6.8 15.5 88.0 0.52 1.2

22.5-25 0.14 3150 0.25 59.5 14.4 8.5 11.5 79.0 0.65 2.1

I 25-27.5 0.07 4025 0.42 45.5 14.5 11.2 30.7 96.0 0.45 1.7

27.5-30 0.10 3960 0.46 43.8 15.2
.~

10.9 29.2 91.0 0.50 1.8

I BP-l 0-5 27 11500 18.0 250

5-6.6 23 5600 16.0 360

I 6.6-10 41 37300 16.0 150

10-15 34 21700 8.0 100

I 15-20 24 8900 6.0 90

25'-26 20 700 10.0 90

I 16-27 43 1800 20.0 110
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624. GEOLOGIC INFORMATION.

623.200. RECLAMATION.

623.300. SUBSIDENCE.
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27-28 18 1000 14.0 35

28-29 24 4400 21.0 110

29-30 18 1900 22.0 140

4041.5 39 33700 12.0 120

0-3 20 1500 14.0 30

5-8 21 1300 14.0 60

8-13 16 500 17.0 86

13-18 15 700 7.0 37

18-23 30 800 6.0 110

10 0.8 5 0.5 15.1 1.7 9.4 17.4 123.0 1.2 1.1

8 0.9 8 0.4 16.6 2.4 13.3 13.7 69.0 1.3 1.1

6 0.8 2 0.8 59.3 0.4 7.5 8.7 68.0 0.9 0.7

Geologic infonnation is presented within the pennit application in sufficient detail to comply
with the reclamation activities proposed herein as part of the permit.

UT-3

BP-2

... TH - i identifies test holes located at the Belina Mine.
BP - i identifies locations of roof and floor bore holes at the Belina Mine.
Ut - i identifies sampling sites located at the Valcom Loadout Facility

UT-2

UT-l

The Subsidence Control Plan under the Underground Coal Mine and Reclamation activities
is presented in ~il~ml.t:igl!gi, Sections &614 301 525 alld &614 301 521.142. A discussioR
of subsideace 'Pelaled matters is also giveR iR SecaoRs &614 301 632 aRd R614 301 728.100.

A discussion of the general geology of the Mine Pennit Area is presented in 621. The
geologic infonnation provided in the following sections gives detailed stratigraphic descriptions
and relates the geology to the movement of ground water. Information contained within this
geologic section of the pennit renewal application is based upon general geologic expertise and
reports prepared for the applicant by engineering and geologic consultants. Literature used in
the preparation of this pennit are included in the reference section of the permit.



STAR POINT SANDSTONE FORMATION

BLACKHAWK FORMATION

624.100. GEOLOGIC DESCRIPTION•

The Star Point Sandstone is thicker than normal in the Mine Permit Area and is over 1000 feet
thick. The unit is a yellow-gray sandstone with beds that are mostly massive with occasional
partings of shale or shaley sandstone. The amount of shale present is minor.
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The Star Point Sandstone, the lowest unit exposed in the Mine Permit Area, is a yellow-gray
(salt and pepper) beach sandstone with massive beds and is medium-grained (Spieker, 1931).
The Sandstone unit is exposed locally on the eastern edge, as well as to the east of the Mine
Permit Area. The Star Point Sandstone is extremely tight and yields water in quantities of
generally less than 5 to 10 gpm except where fractured. Seepage from the Star Point Sandstone
is, however, an important part of the base flow to the stream in Eccles Canyon.

All of the stratigraphic units exposed in the Mine Permit Area are part of the Mesaverde
Group. The lowest geological unit in the Mine Permit Area is the Star Point Sandstone which
is overlain by the Blackhawk Fonnation. It is within the Blackhawk Formation that local coal
seams are found. A general geologic cross section showing the information discussed below is
found in Stratigraphic Map 622.2oof. Additional maps and cross sections which may be useful
to the reader are identified in Section 622. The plans for reclamation of the Mine Pennit Area
are presented in 624.200, 624.300·and 625.

Spieker (1931) has islentified three types of shale in the Blackhawk Formation, all continental in
origin. The three types are 1) a common clay shale which is soft and granular, 2) a carbonaceous
shale and 3) a smoke-gray shale usually associated with the coal. As was the case with the
sandstones, the shales are irregularly bedded (Spieker, 1931).

The Blackhawk Formation (which lies above the Star Point Sandstone unit) is the main unit
in the Mine Permit Area and, in fact, is the main coal bearing unit in the region. The unit is
approximately 1500 feet thick with the better coal seams being located within the lower 380 feet
of the formation. The Blackhawk Formation is an interbedded fonnation of sandstone and
shales. The sandstone beds are generally massive while the shale layers act bentonitic, tending
to swell when wet and decomposing into a semi-impervious clay. The sands in this member of
the Mesaverde Group are fine to medium grained and cemented by either calcite or silica with
some iron discoloration. The sands are also more irregular than the sandstones typical of the
Star Point Formation, tending to be local in extent and having locally high clay contents (Spieker,
1931; Doelling, 1972). The Aberdeen sandstone is a coarse-grained, light-colored sand with a
thickness of 20 to 90 feet, which can be traced throughout tbe region (Spieker, 1931). The
generally discontinuous nature of the Blackhawksands is only locally important for groundwater
since a well defined ground water aquifer capable of moving relatively large volumes of water
does not exist.
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Stratigraphic Description

The Aberdeen Sandstone tends to grade upward from fine-grained at the base to medium and
course-grained at the top and contains thin shaley intervals near the base. The conspicuously
white upper few feet of the sandstone are significant because they generally lie immediately
beneath the lowest minable coal seam. The chalky white appearance and the texture of this
interval are similar to the uppermost part of the Star Point. The white color is imparted by the
presence of the clay matrix which apparently formed diagenetically due to the action of acid
waters from the overlying coal swamp, or as a result of subaerial weathering.

The next geologic unit encountered as we move upward is the Upper O'Connor coal seam. At
thislocation, this coal seam is approximately 22 feet thick and is broken into three sections. The
lower portion of the seam consists of six feet of coal followed by nearly four feet of light gray,
fine grained, varved (layered) sandstone. Above this sandstone is 9.3 feet of coal followed by
two feet of sandstone and then by one foot of coal. The next 406 feet of stratam between the last
one foot of coal discussed and the surface, are made up of interbedded light to dark gray with
some buff and tan colored shale, sandstone, and siltstone. The McKinnon coal seam is missing
in the area of the geologic section, but would generally be located within this 406 foot section.
In other areas the McKinnon seam is located approximately 350 feet above the Upper O'Connor

The Lower O'Connor coal seam overlies the Aberdeen Sandstone unit and at drill hole 75-24-4
is 22.5 feet thick. The Lower O'Connor ranges from 7 to 28.5 feet thick in the Mine Permit Area
and contains a two-tenths of a foot thick fine grained sandstone bed within the coal seam. A
thin clay seam lies above the top of the coal seam which in tum lies beneath 74 feet of medium
to fine grained quartzose sandstone with minor interbeddedshale. The quartzose sandstone unit
has interbedded brown to reddish brown and gray to white lenses and is referred to as massive
and irregularly bedded, while containing some local carbonaceous material. Lying above the 74
foot thick sandstone layer is a 1.5 foot seam of coal which.in tum lies beneath 22 feet of
sandstone. This upper 22 foot sandstone layer is similar to the 74 foot thick layer just discussed
except that it contains more shale beds.
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A drill log from drill hole 75-24-4 (shown on Map 622.200~ is used to describe the lower part
of the Blackhawk Formation, which is the most important portion of the formation with respect
to coal mining operations in that it is within the lower zone where the mined coal is located.
Drill hole 75-24-4 is located in the sg quarter of the ~i comer of Section 24, T13S,R6W, SLBM
as shown on Drill Hole Location Map 622.100a. ThiS' log provides a representative geologic
stratigraphic section of the Mine Permit Area. The discussion that follows (related to the
analysis of the log) starts at the bottom of the unit, and continues upward.

The lowest ~§i:t::~:gim of the Blackhawk Formation in the vicinity of the Mine Permit Area is the
Flat Canyon coal seam which q~Il[!R••~f:jl}K\llt\:Ii~:l::!!tm¥I:\l[:t.b:I.[fi.l§lr:1Ig!a\\~IJ._~
H&.HBij~ The Flat Canyon coal seam is not present over the entire Mine Permit Area, but in
the area of drill hole 75-24-4 is found to be separated into two seams. The upper seam is one
foot thick and is separated from the lower two foot thick seam by an eight foot shale layer. The
89 foot thick Aberdeen Sandstone layer lying above the Flat Canyon coal seam consists mostly
of sandstone with some interbedded shales. It is described as a massive, irregularly bedded,
gray to brownish quartzose sandstone and being medium to very fine grained. It is also known
to have some local carbonateous material present.



FAULTING

GEOLOGIC EFFECfS UPON WATER MOVEMENT

seam and is found to be up to 11 feet thick. Much of the McKinnon seam, however, is very thin
and is not mined. Other thin coal seams are also locally present in this interval.

In addition to the three major north-south tending faults discussed above, there are some smaller
easterly trending faults in the area, some of which have been intruded by dikes. The locations
of these faults are also shown on General Geologic Map 621a. These dikes are classed as
ampropbyes. The major dike passing through the mining operations was found to have coked
coal near the contact. This dike is located within the southern half of section 24 approximately
three quarters of a mile south of the Belina Mines tunnel entrances. Some increase in metal
content was also noted nearthe contact face including higher than normal pyrite contents in the
coal.
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Three major north-south tending faults are found locally within or adjacent to the Mine
Permit Area. The three faults are the Connelville Fault, the O'Connor Fault, and· the Pleasant
Valley·Fault. As mining progressed within the Belina Mines/ a series of smaller step faults not
previously known to exist were found to be parallel to/ and east off the main Connelville Fault.
Other faulting in the Mine Permit Area. has also been encountered that was not previously
mapped. The locations of local faults were discussed previously in Section 621 and are shown
on General Geologic Map 621a in plan view..The geologic cross sections included within this
submittal also include faults when encountered in the section. Information concerning the dip
of local faults is sparse, however, information that is available seems to indicate that they are
vertical or near vertical in most areas.

The principle factor controlling the occurrence and availability of ground water in any area
is lithology. Nearly all of the region surrounding the Mine Permit Area is underlain by rocks
of continental and marine origin/ consisting predominately of interbedded sandstones and shales
(Price and Waddell, 1973). Although some of the sandstones in the region serve as water
bearing strata, their ability to yield water for extended periods of time is largely controlled by
the existence of the relatively impermeable interbedded shale layers, which prevent the
downward movement of a significant amount of water. Because of this condition, specific areal
extents, depths and thicknesses of aquifers are not easily defined. Price and Arnow (1974) state
that the volume of recoverable water in the area is small, aver~ging less than 600 acre-feet per
square mile in the upper 100 feet of saturated rock. .~

Surface water flow is affected by the geology to the extent that varying geologic structures
control the infiltration of ground water. As stated/ many of the sandstones and shales present
within the Mine Permit Areas impede the infiltration of ground water. On the other hand,
faults, fractures, and alluvial fill, where they exist, enhance infiltration thereby reducing net
surface runoff. The dominant fault trends in the Mine Permit Area are in a north-south
direction, however, smaller fault systems are noted locally to have an east-west orientation. It
is suspected that faulting has only local hydrologic importance within the Blackhawk Formation
because of the high clay content of surrounding materials which tends to seal the fractures and
either restrict or stop water movement. Fracturing within the lower Star Point Sandstone
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• An inflow of approximately three gallons per minute located at about 1,500 feet
inside the mine in a northwest direction from the main mine portals.

Roof falls at other locations have been encountered without the production of water. It appears
that water within the mines is generally related to either a zone of shallow overburden, or to a

• An inflow of approximately two gallons per minute located at about 1,500 feet inside
the mine in a west-southwest direction from the main mine portals.

Formation, however, is not impacted greatly by clays, and therefore secondary permeability
created by fracturing tends to increase local water yielding capabilities of this lower system.
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• Water inflow was encountered in the area located approximately 2,500 feet south
southwest of the mine portal when a major roof fall occurred. The roof fall was
located in a fault zone with a four foot displacement. No other local water was
encountered.

• An inflow of approximately ten gallons per minute was noted when a fault was
encountered at about 2,600 feet inside the mine in a west-northwest direction from
the main mine portals. At approximately 2,000~feet further south along this same
fault, there was encountered again another inflow of approximately five gallons per
minute. When the fault was encountered for the third time at a distance of
approximately 1,500 feet farther south, no water inflow was reported.

Another geologic phenomenon capable of altering water movement is caused by "rolling" of a
formation. As formations develop waves or rolls through compression or vertical displacement,
tension stresses result in the development of cracks which may collect and convey water within
the formation. These cracks are generally local in nature and are not as extensive as the local
faulting system. The combined effect of faulting and rolling in the formations containing coal
seams may create secondary permeability zones which (when compared to most areas in the
Blackhawk) would result in higher than anticipated ground water inflow into the Belina Mines.

Examples of these secondary permeabilities are given at the various locations within the mines
which have experienced higher than anticipated inflows during mine advancement.
Documented inflows over the period of mining are:

Mining within the Blackhawk Formation has shown that faults may, but do not necessarily,
provide conduits or a "plumbing system" for transporting groundwater. Investigations have
shown that large volumes of water are not produced from faults unless a tension crack
associated with a fault has provided an open channel that can drain adjacent sandstone and
readily convey water into the mines. Wells drilled into the Blackhawk and Star Point Formations
produce very little water (usually less than 5 gpm) unless a water conducting fracture(s) is
encountered. Consequently, the culinary water supplies for both the Belina Mines and the
adjacent Coastal States Energy Mines are obtained from wells drilled into faults in the Star Point
Formation. Early culinary wells drilled for the Coastal States Energy Mines produce less than
10 gpm. Only when a well was drilled into the Connelville Fault zone was an adequate water
supply developed. The culinary water supply well for the Belina Mines was drilled into the
O'Connor Fault, from which it derives a moderate flow (maximum rate - 65gpm).



624.200thru 624.230. REQUIREMENTS WHEN STRATA ARE EXPOSED.

Additional hydrologic details related to both surface and grdund water are given in Section 700.

roU in the rock which produces tension cracking. Normal faults generally do not produce water.
Large flows occurring within the mines are generally associated with tension cracking, and
usually reduce in flow volume over time as the adjacent sandstone is drained.

This section is not applicable to the applicant since mining activity within the Mine Permit
Area will not include any type of open pit mining. Surface disturbances created by roads, work
area, portals, etc. will be reclaimed according the reclamation plan.

ReVised: February, 1993Page 600-14 of 21

In determining the magnitude of the effects of mining on areal hydrology, it is important to
recognize the uses of the hydrologic resources. Within the Mine Permit Area, the principal use
of the hydrologic resources is for the watering of livestock and wildlife. The area has numerous
springs, seeps, and several streams. The disturbance of some of these sources may result in the
need for livestock and wildlife to utilize another adjacent source. However, this has not
appeared to be a problem for local livestock and wildlife because of the many local sources
which exist within the area.

A major east-west dike crosses the Mine Permit Area in the Boardinghouse Canyon area. At the
location encountered within the Belina Mines, the dike was found to be approximately 230 feet
thick. It is believed that this dike was formed subsequent to local faulting. The dike was
essentially dry at the time it was encountered, and it is felt that the dike itself may be creating
a partial barrier to the movement of ground water. This theory is based upon the fact that at
the time the dike was encountered within the mine, essentially no water wasnoted on the north
contact face. However, upon traversing the dike, a small amount of dripping was noted to occur
from the south contact zone, indicating the presence of lotal water. After coming in contact with
the dike, local ground water may be moving along the contact face in .an east-west direction
parallel to the dike.

The abundance of shale in the Blackhawk also acts as an effective barrier to the downward
movement of water within the formation, greatly reducing its overall vertical permeability and
the amount of water which percolates through the formation to lower units. Water which
reaches the Blackhawk percolates downward until it meets a shale layer, after which the water
moves horizontally to the surface or another "drain" (ie. sandstone finger, fault, etc.) within the
formation. Investigations at springs and streams in the Mine Permit Area have confirmed that
shale layers impede downward percolation of water through the Blackhawk, and that springs
are generally located where shale layers outcrop. The fact that most springs are on fairly steep
hillsides and not in channel bottoms where a regional aquifer would tend to discharge, provides
additional evidence that the springs in the upper elevations of the Blackhawk Formation are
draining perched aquifers. These springs tend to receive water from localized rather than
regional sources.
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CHEMICAL ANALYSES

GEOLOGIC PROPERTIES

DRILL LOGS
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The pre-mining stress condition in the coal deposit was found to be as expected. The vertical
stress is approximately equivalent to that of the overburden load, and lateral stresses are about
one-third to one-half of the vertical stress, which is typical for gravity structures.

Various reports prepared for the applicant by consultants have provided valuable information
related to geology and related material properties. Pertinent information from these reports has
been subtracted from them and is presented in the remaining information within this section.
According to these reports, the material properties of the coal used as calculation factors for
uniaxial strength, friction angle, and 52 degrees unit weight are 1431 psi, 52 degrees, and 85 pcf
respectively. The factor used for the unit weight of the overburden is 150 pet.

Chemical analyses of the coal seams that are or have been mined, as well as of the strata
above and below the coal seams are summarized in Section 623.100.

The direct measurement of stress in a coal seam has been one of the most difficult tasks of rock
mechanics. For this reason, stress measurements from adjacent rock layers have sometimes been
used in design. However, stresses in roof and floor rock are necessarily different from those in
the coal seam because of the difference in properties, and the difference in the rate of stress relief
through geologic time since deposition. Care must be taken therefore when using rock stress
in the design of coal pillars.

A limited number of drill logs are available for the Mine Permit Area. However, the nature
of these data is such that presenting all available data in this report is impractical or impossible
without extensive modifications in format. As an alternative, the information given by the logs
not duplicated herein, is incorporated into the geologic sections described in Section 624.100.
Drill hole logs and ground water information are presented on geologic cross sections 622.200£
through 622.100m.

624.300 tbm 624.340. ANALYSIS OF CORES AND BORINGS.

Mining has been accomplished mostly by conventional room and pillar methods. The coal
pillars are generally competent and the roof areas are stable where at least two feet of coal were
left. Occasionally, roof falls have occurred in areas where less than two feet remained following
mining. These roof falls have been more common in zones where the coal and shaley roof layers
have been fractured by local faults. During mining, these zones are stabilized with roof bolts.
Stabilization using roof bolts has been generally successful. Some areas have also been noted
where a few inches of local clay have been found to exist above the coal seam.



The first set of stress measurement consisted of overcoring of three holes drilled in three
different orientations. The first of the three holes was drilled nearly perpendicular to the rib.
In this drill hole, measurements were taken at every two to three feet of depth.

Borehole deformation monitoring is referred to as an overcoring test. The equipment for an
overcoring test consists of a drilling unit and a BOG unit. Auxiliary tools are also used to
facilitate recovery of cores and insertion and positioning of the gage. The procedure has been
standardized with slight variations in the intervals of strain reading during overcoring.

Preliminary analysis of the results from the three drill holes at the first site indicates that the pre
mining stresses are within the expected ranges for a sedimentary rock formation. There appears
to be no tectonic influence in this area. Visual observations of the ground conditions in the
Belina No.1 Mine did not detect unusual stress conditions. The results of the test are shown
in Table 624.340a.

A borehole defonnation gage (BOG) was used to measure absolute stress in the coal mass. The
BOG actually measures the change in the EX-size drill hole diameter as the stress around the
drill hole is relieved by overcoring with a six-inch diameter coring bit. Measured defonnations
are used in the calculation of two dimensional stresses perpendicular to the drill hole axis.
When three sets ofthese stresses are obtained from three drill holes having different orientations,
both the magnitude and the three dimensional orientation of stress can be calculated.
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The influence on Bellna No.2 Mine was also observed as part of the test. The results from the
instrument monitoring in the test panel .indicated that the roof sagging (flexure) is minimal.
Visual observations of the mined-out area over a one-month period showed little change during
that time. No roof or floor puncturing by the pillar was evident. These factors indicate the
existence of a strong roof and floor. A strong roof or floor tends to dissipate the stresses rapidly
thereby minimizing stress concentration. In addition, the overburden load in Belina No. 1 does
not appear to cause a buildup of abutment pressures in the next panel area.

Monitoring of short cockle gages indicated that there was virtually no separation of the
immediate roof. The horizontal strain of the roof as indicated by HORSI data confinns this. The
roof-floor convergence measured with a tape extensometer shows a very slow and gradual
closure. However, a sudden closure of 0.1 to 0.15 inches was indicated when active mining was
done near the test area. Estimating that one-half of this closure was due to pillar defonnation,
the data implies that a 200 to 300 psi load was added to the pillars during active mining.

The gages indicated impending changes in the ground conditions for 10 to 20 days prior to a
roof fall. Gages closer to the fall gave longer advance warning. Additional anomalies appear
to be reflections of small roof falls. near a fault.
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625. ADDITIONAL GEOLOGIC INFORMATION.

TABLE 624.340a
SUMMARY OF MINING TEST STRESS MEASUREMENT DATA

To date, no additional geologic information is required under this regulation to protect
the hydrologic balance, to minimize or prevent subsidence, or to meet the performance standards
of R514-301 and R645-302.
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1.0 14508 12320 6950 2251 1502 22
5.0 8399 5320 7506 1331 1027 -21
14.0 2232 3780 4170 664 467 5
22.0 2790 4200 0 594 183 40
20.5 '2344 3920 723 541 234 45
21.0 4743 1960 2780 664 389 -8
1.5 5792 4967 4242 908 759 14
3.5 7647 7949 6341 1301 1137 35
5.1 4218 5113 1818 783 455 38
7.2 2854 4346 2830 641 474 -30
13.4 3119 3931 2897 605 500 -36
5.1 10184 3365 7784 1517 852 -20
6.7 6350 3310 6144 1041 714 -28

2
3

2 4

3 5

1 1

The factors discussed above indicate that conditions in the lower seam of the Belina No.2 Mine
will not be affected excessively by upper seam mining. The lower seam roof (floor of upper
seam) appears to be sufficiently stable to achieve an evenly distributed load transfer. However,
the pillars having the same dimensions as those in the upper seam would be less stable in the
lower seam, due to increase in depth and to some amount of stress ·concentration.

The Belina No.2 Mine has been partially developed below the West Mains of the Belina No. 1
Mine. The main entries in the Belina No.2 Mine have been in a stable condition since the
opening. As overburden increases, entries directly beneath the Belina No. 1 Mine show signs
of deterioration, and narrow comer edges of pillars begin to spall. Within a fault zone, the roof
may cave in more easily than in the upper seam. Without precautionary measures, cavings tend
to be more extensive since the pillars deform more. Otherwise, the ground conditions in the
lower seam should be similar to those in the upper seam mine.

If the pillars are left in a regular pattern, and if they~ have consistent dimensions, no
extraordinary support system should be required for the lower seam. However, a method will
need to be developed for pre-supporting the faulted I fractured zones.



627. OVERBURDEN THICKNESS AND LITHOLOGY.

631.200. PERMANENT CASING AND SEALING.

631.100. TEMPORARY CASING AND SEALING.

630. OPERATION PLAN.
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Since there has been no temporary completion of drill holes there is no need for
permanent casing or sealing in addition to that discussed in Section 631.

There has been no need for temporary casing or sealing since all existing abandoned drill
holes have been plugged.

No waiver of Section 625 is required or requested at this time.

631. CASING AND SEALING OF EXPLORATION HOLES AND BOREHOLES.

626. REQUEST FOR VARIANCE FROM SECTIONS 624.200
AND 624.300.

No significant changes are anticipated in the operation of the mines. The overall plan
is discussed in Section in 542. In effect, underground mining activities will be a continuation
of previous operations. Surface activities will utilize existing buildings, facilities, utility
corridors, coal storage, cleaning, and loading areas. Water and subsidence monitoring will
continue utilizing the control points that have been presented within other sections of this
permit.

The Blackhawk Formation, as discussed earlier in this geologic section is exposed over
most of the Mine Permit Area. The Blackhawk is made up of interbedded sandstone and shale
beds. This interbedded material is the lithology that makes up the overburden over the mined
areas. The thickness of the overburden varies within the Mine Permit Area. In some areas the
coal is exposed at the surface and in three drill holes the top of the ~werO'Connor coal seam
is over 1100 feet deep. An isopach map of the overburden thickness is presented as 622.200e.

All exploration drill holes have been plugged using the procedures required by the U.S.
Forest Service. The drill holes were filled with drill cuttings except in specific areas of the hole
requiring concrete plugs. Concrete plugs are required, and were extended ten feeLaboxe_mld_
below any aquifer encountered, as well as being placed across all coal seams. In the vicinity of
the surface, all drill holes were backfilled with at least a five foot concrete plug upon which a
soil layer. was added to conform to local soil conditions.

When plugged, the culinary water well being used by the applicant will be plugged with either
1) bentonite to within five feet of the surface whereafter a concrete plug will be placed, or 2)
concrete to the full depth of the well. In either case, this work will be done Cis part of the site
reclamation. .~
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632. SUBSIDENCE MONITORING.

Additional information felated to subsidence iflcluding a map shm\'ing annual variations in
suBsidence featuFes can be found in SectionR614 301 728.100.

In: addition to the pedestrian suhsidenee SUlVey, the applicant pfoposes to place a subsidence
mon1:iment on the land sUfface ahove any new area to he mined. Typically, these monuments
will he placed pdOf to mining,aftd will he located in the afee thollgftt to have fue highest
potential fof suhsidence. AnftUal sulVeys of monuments placed will indicate vertical
displacement through time aftd will pfovide additional data felated to depth of covef vefSUS
vertical suBsidence.

Inr.".n!#.Ir¢.m~~:i~Ii!:ji~lIiimfJ.ti;.l:t!:.jt~I.~~::li1:f.IIw!tmjI~.R*~I~II~i
Historically, subsidence monitotiHg has heen completedthFOligh the \lSe of pedestrian sar;eys
v.'1lefein a team of inspectofs walk ovef the land sluface potentially impacted By subsidence.
ThfOUgh fuese su:p'Teys the applicant has heen ahle to document sudace evidences and effects
of suhsidence. These annual pedestriaR sulVeys have typically heeR conducted in late summef
to lll.iftimi2e inteFference hom lingering SftOW a~ations. Consistent wifu e>q>ectations, no
sudaee effects of suhsidence have Been fouftd ahove afees v.'1lCf'e pillafs have Rot heen pulled,
nOf have· they heen found \'.'1lefe theovefb1:H=den ahove the mined coal seam is gi'eatef thaft
appFOximately m; feet
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The suhsidence monitoring pfogi'am in place at this time consists of annual pedestrian
SUBsidence monitoring SUi'V'eys. These pedestrian sulVeys afC updated annually to fecore visual
changes that had occuflfCd to the sufiace strudure includinghoth sufiace gi'ound CFacking and
sink holes. Bach yeaf, the laRd· sufiace located aBov~, and adjaceRt to mined afeas (,,,'1lefe fue
mining method employed includes pillaI' and mll seam e*traction metaods) is thorollgRly
walked. CovCfage of the afea is ohtained hy having the inspectofs tfav'efse fue area in aori20fttal
sweeps, keeping a unifoFm distance hew/een taem. When a· pfeselected afea is traversed
horizontally in one difection, the inspection team dFOp5 perpendiailaf to the contouf to a ne''tT

afea, and then hegifls a new aori2ontal sweep in the opposite difecaon. This hack and forth
method of inspection is continued until the afea Res heen tl'aT;efsed. Using this metaod, new
suhsidence features, Of changes in pfevious features afe note4 annually. \Alith the passage of
time subsidence featUl'es noted in pfevio\lSyeafS hecome~ less noticeahle hecause of natuml
weafuetiHg and vegetative gfowth.

During the past fe¥/ yeafs attempts have heen made hy fue applicant to include w4thin fue
sUBsidenee monitoring pfogi'am the use of aCf'ia1 SUl'\Teys fef a mOfe complete and a€€Hfate
sulVey. It was the intent of these efforts to util-i2e the suhsidence moftitoring 10catioftS shown
OR Geologic CfOSS Section Map R614 301 622.200a. By identifying these 10catioM, afeal
photogfapay was employed to deteFmiBethe ettent of movement of eaca point, thCf'eByallowing
fof aft ideRtifieatioR of the amount of SUBsidence which is oceuRi:ng within the peFmit area.
Sevefal pfohlems have oC€i:lff'Cd over tae last fev.T yeafs as attempts have heen made to collect
useful afeel sUlVey data. Mef fue expenditure of.moRey to collect the data, it has heen
discovcfed that eROfS in land sudace elevatioMfuI'olighout tae suhsidence study area as well
as inteffefCnce fFom heavy fofest gfowth have made the data v.Thich have heen collected of little
'tTalue. As a fesmt, the pedestrian method of suhsidence moftitoriftg is agaiR pfoposed as fue
pfocedufe to he \lSed during the next five yeaI' peFlll.it teFm.



640 tbm 642. PERFORMANCE STANDARDS•

All exploration holes and boreholes have been permanently cased and sealed according
to 631 and as required by the ·U.S. Forest Service. All monuments and surface markers will also
be reclaimed upon termination of all mining operations.
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CERTIFICATION STATEMENT

I hereby certify that Hydrologic Section R645-301-700 was prepared
by me or under my direct supervision, and that I am a duly
registered professional engineer in the State of Utah. Information,
data and conclusions contained within this section to the best of
my knowledge are true and correct. Some data and conclusions
contained herein have been taken directly from previous permit
submittals as prepared by the applicant and are assumed correct.
I have no knowledge that such is not the case. Such data and
conclusions have been used at times in preparing conclusions for
this permit submittal.
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710 thru 713. INTRODUCTION.

R645-301-700. HYDROLOGY•

720. ENVIRONMENTAL DESCRIPTION.

Other specifics related to the general requirements of these sections are given in the sections
referenced therein.
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The total Mine Permit Area is situated in the headwaters of the Price and San Rafael river basins,
with the Carbon-Emery county line marking the watershed divide. The Belina portion of the
Mine Permit Area crosses over a total of seven small watersheds. Four of the seven are east
facing drainages with the remaining three being west facing drainages. East facing drainages
include Eccles Canyon, Boardinghouse Canyon, Finn Canyon, and Long Canyon. West facing
drainages include Burnout Canyon, James Canyon and Coal Canyon. The Valcam portion of the
Mine Permit Area crosses over a total of four small watersheds. Green Canyon is an east facing
drainage and the remaining three (Broads Canyon and two unnamed watersheds) are west
facing drainages. Local perennial streams which may potentially be impacted by mining include
Upper Huntington Creek, BearaiRgheuse Creek, ¥llltsky Creek, Eccles Creek and Mud Creek.
t\W9:9.r4!~g:::tglii§¥tw:m~:::gft§:manmq~~g:tmi:::§IIUIJf~l.It\lf.:I;I~~lm!nt::£§i1p~if.lll(§M:::fJ.?~
ii9::1m¥~f§:iim~nmliIDP!$Mi~~~.~iiti::i~g!r.;9.i~ng1.jg9.i!:mti!i:!p9.::~pm~:Ef~g!§ifi::ng~::iimiijiU~
m!::inm~B:mm£p.!!!f:!!!A9t:::iU:::9.f::~gg:::n:mII~IU~j!:jm:!:f#.9Pt:lj9.Iii::elI$Y:::Slf:igw::!:§m~:~;#.!~:!:f.i9.m:iwtB~i
~B!lmWi.g::~mfgHg1.j:.~i,Ui~tI9D9H{Q~;ls

721. GENERAL REQUIREMENTS.

GENERAL SURFACE HYDROLOGY

For purposes of discussion within this hydrology section, the Mine Permit Area has been
separated into two distinct areas. The larger of the two areas (referred to in both the geology
and hydrology sections as the Belina Permit Area) lies to the west of Pleasant Valley and Mud
Creek and contains the majority of the total Mine Permit Area. The second and smaller area is
associated with the Valcam Loadout Facility and General Office Area (referred to as the Valcam
Permit Area) and is located along Mud Creek. These two areas are shown on Ground and
Surface Water Sampling Location Map 722.100a.

All materials and data requiring certification have been certified in accordance with the
requirements of 712 as appropriate. Individual certification statements can be found on the
appropriate drawingsl at the head of the hydrologic sectionl and at the beginning of each
appendix where required.

Valley Camp of Utah Inc. has five sedimentation ponds located within the permit area. Ponds
001A through 004A are of the dirt embankment fill type and Filter Pond 005A is a concrete
pond. All sedimentation ponds are not subject to MSHA or CFR 30 and will be inspected
quarterly by a qualified individUal assigned by the coal company for appearance of structural

.~ .. .~~
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VEGETATIVE COVER

WATER QUALITY

Productivity and percent cover over the area appear to be generally high. This vegetative cover
benefits the local hydrologic system, according to Storey et aL (1964) by:

.,

3. Shading the ground and minimizing wind movement, redUcing snowmelt rates
and promoting infiltration.
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2. Keeping the water spread out over the land, thereby slowing runoff and allowing
more time for adsorption, resulting in increased infiltration and decreased
overland flow (with its attendant erosion and gully formation): and

1. Building up and maintaining the organic matter content of the soil, thus
developing a more open soil structure which increases infiltration and the
moisture storage capacity of the soil as well as protects the surface from the
erosive forces of runoff and rainfall impact.

Approximately three quarters of the surface water runoff from the total Mine Permit Area drains
to the east through Eccles Creek and other smaller tributaries of Pleasant Valley and Mud Creek.
These waters pass through Scofield Reservoir before entering the Price River. The remaining
area not tributary to Scofield Reservoir drains to the south and west towards the San Rafael
River via Upper Huntington Creek and Electric Lake.

Aspen Communities occur primarily along the ridges and down the drier slopes to the canyon
bottoms. Spruce-fir types are present on north facing slopes where evaporation is low due to
the low angle of incidence of the sun's rays and on the west facing slopes where the water
supply is more abundant due to the westerly dip of the strata. Sagebrush communities fringe
and intermix with the aspen type.

The majority of the total Mine Permit Area is covered with the conifer-aspen vegetative
type, with a small portion of the land being covered with sagebrush and meadow communities
(Bentley et al, 1978). Because of the depth of soil, moderate inherent soil fertility (Rapin, 1977),
and high precipitation, the area is abundant in species.

In general, the chemical quality of water in the headwaters of the Price and San Rafael
river basins is excellent, wHll these watersheds praviding mast af the damestic "vater l\eeds af
dawll5tream llsers. However, this quality rapidly deteriorates downstream as the streams cross
shale formations (particularly the Mancos Shale) and receive irrigation return flows from lands
situated on Mancos derived soils (Price and Waddell, 1973). Within the Price River Basin, for
example, Mundorff (1972) reports that the Price River and its tributaries generally have a
dissolved solids content of less than 400 milligrams per liter and are of the calcium bicarbonate

Snowmelt is the primary source of water for the perennial streams in the two major drainage
basins with summer precipitation usually producing little runoff (U.S. Geological Survey, 1979).
Ephemeral streams are also abundant in the Price and San Rafael river basins, existing primarily
at lower elevations where evapotranspiration significantly exceeds precipitation.



722. CROSS SECfIONS AND MAPS.

REGIONAL GROUNDWATER HYDROLOGIC SYSTEM

722.100. LOCATION AND EXTENT OF SUBSURFACE WATER.

Cross sections and maps as required are provided in sections 722.100 through 722.500.
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According the U.S. Geological Survey (1979), ground water in the region exists under water
table, artesian, and perched conditions. Water table conditions exist primarily in shallow alluvial
deposits·along larger perennial streams and in relatively flat lyiI:\g sedimentary rocks. Artesian
conditions exist at greater depths where a confining layer oVlerlies a more permeable member.
However, pressures are generally not sufficient to produce flowing wells. Perched or impeded
conditions exist where the confining layer lies beneath the water bearing strata.

type within the upper regions of the Price River drainage. This is consistent with data collected
by the applicant which is discussed in detail in Section 724. Water originating on or traversing
Mancos shales within lower reaches of the Price river are of a lower quality and are of the
calcium-magnesium-sodium-sulfate type. TypicalTDS concentrations within these lower reaches
in the area of Wellington are approximately 1700 mg/l. Downstream stations such as at
Woodside (located approximately 22 miles upstream from the confluence of the Price River with
the Green River) have weighted average TDS concentrations generally between 2000 and 4000
mg/l and consist mostly of sodium sulfate type waters. Data from this location confirms a
pattern of rapid downstream water quality degradation.

The principle factor controlling the occurrence and availability of ground water in any
area is geology. As noted by Price and Waddell (1973), nearly all of the region surrounding the
total Mine Permit Area is underlain by rocks of continental and marine origin, consisting
predominately of interbedded sandstones and shales. Although some of the sandstones in the
region serve as the principal water bearing strata, their ability to yield water for extended
periods of time is largely controlled by the existence of relatively impermeable interbedded shale
layers, which prevent the downward movement of a significant amount of water.

Because of the high annual precipitation, the Book Cliffs and the adjacent Wasatch Plateau
(where the Mine Permit Area is located), act as recharge areas for regional ground water systems
(Price and Arnow, 1974). However, only a small portion of the annual precipitation, probably
much less than five percent, recharges the ground water supply (price and Arnow, 1974; U.S.
Geological Survey, 1979). Although the depth of water infiltrating through the surface to
saturated beds is small (due to the presence of the relatively impermeable shale layers near the
surface over much of the area), the total recharge volume from the region is significant because
of the areal extent of the zone of recharge.

Sediment yield from the upper portions of the two major basins is probably negligible
(Mundorff, 1972). According to the U.S. Soil Conservation Service (1975), erosion rates in the
Price and San Rafael river basiris vary from 0.1 to 3.0 acre feet per square mile per year. The
bulk of the sediment yielded each year at the mouths of major rivers comes from limited areas
covered with highly erodible shales (Mundorff, 1972) and not in the upper elevations
characteristic of the total Mine Permit Area.
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Price and Arnow (1974) indicate that properly constmcted wells in the Price and San Rafael river
basins would have only limited yields (nonnally less than 50 gallons per minute). Wells
immediately adjacent to the Mine Pennit Area could nonnally be expected to yield less than 10
gallons per minute. Increased yields could be expected from wells penetrating highly fractured
sandstones.

Rocks in the mountainous areas near the Mine Pennit Area generally have low specific yields
(0.2 to 0.7 percent) and low hydraulic conductivities (Price and Waddell, 1973). The volume of
recoverable water in the area is small, averaging less than 600acre-:feet per square mile in the
upper 100 feet of saturated rock (Price and Arnow, 1974).

The quality of ground water in the Price and San Rafael river basins deteriorates with the
distance downstream much the same as surface water. Dissolved solids contents in ground
water often range from less than 250 mgtl near the Mine Pennit Area to 3,000 mgtl near the
confluence of the rivers with the Green River (Price and Waddell, 1973). This increase in
dissolved solids concentration is the result of increased contact of water and rock as travel
distance increases. Saline shales contribute the major portion of the dissolved constituents found
at lower elevations.

*~IJi!:::Zt:~i~g,g,f:
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MAP 722.100a

SEEPS AND SPRINGS

Em Valley Camp 7910 75 7,835 7810 250 0.10

91200 Alpine School District ?960 100 7,860 '7835 1000 0.03

E2475 LDSChurch 7920 18 7,902 7850 550 0.09
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At the request of UDOGM, an update to these seep and spring inventories was conducted by
Hansen, Allen & Luce, Inc. in the month of August, 1990. The results of this effort are
summarized on Map 722.100b. The map has been prepared to show field water quality data as
collected at each spring site during both the original and 1990 seep and spring inventories. Field
data shown includes (where available) spring number, date, flow, air and water temperature,
conductivity and pH. It is interesting to note that flow at some of the springs has increased

As an index of ground water hydrologic conditions in the Mine Permit Area, an
inventory was made of existing seeps and springs on, and adjacent to the Mine Permit Area
during both the low and high flow seasons of 1978 and 1979, and again in the fall of 1990.
Water quality and flow data collected at selected seep and spring locations between the
respective surveys is presented within Section 724.100. All seep and spring surveys were
completed by traversing the area by foot. Each seep and spring location was noted on
topographic mapping and discharge and quality data was collected. Based on these data,
selected sampling locations were chosen to represent flow, quality, and geographic variations
throughout the Mine Permit Area. Current sampling locations for the representative seeps and
springs are shown on Ground and Surface Water Sampling Location Map 722.100a. A complete
water quality history for each seep and spring identified is presented in Appendix 722.1ooa, and
a more in depth discussion of water quality is presented in section 724. For additional details
related to the complete seep and spring inventory taken in the late 1970's, the reader is referred
to the 1980 Vaughn Hansen Associates report entitled "Hydrologic Inventory and BaselineStudy
of the Valley Camp Lease Area and Adjacent Areas, Carbon and Emery Counties, Utah".
Because of its voluminous nature, and because additional copies of large mapping associated
with the report are no longer available, the 1980 Vaughn Hansen Associates report is not
included within the appendices of this permit renewal. However, a copy of the report is on file
with the Utah Division of Oil, Gas & Mining for review by interested parties. Additional data
is also available in the 1984 study completed by Cedar Creek Associates entitled "Seep and
Spring Inventory and Proposed Seep and Spring Monitoring Program". A copy of this seep and
spring inventory is included within Appendix 722.100b.

The calculated flow gradients are slightly flatter than or about equal to the slope of the ground
surface between the wells and Mud Creek. This relationship between the flow pattern and the
topography is typical of a shallow unconfined aquifer. The direction of flow in an shallow
unconfined aquifer is usually consistent with the general slope of the surface topography.
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MAP 722.100b

As a result of the 1978 and 1979 seep and spring survey completed by Vaughn Hansen
Associates, it was determined that there were in excess of 74 seeps and springs located within

between the seep and spring inventories in spite of current drought conditions. It is also
interesting to note that some new springs were also found during the 1990 inventory. These
new springs can be identified on Map 722.100b by locating from the data summary those springs
for which only 1990 data is available. Analyses of the data include both mapping and numerical
techniques.

I
I-.
I
I
I
I
I
I_.
I
I
I
I
I
I
I

-I
I

Revised: February, 1993Page 700-6 of 115

After reviewing the data from the seep and spring inventories it was decided to plot by color
all springs which were noted to have an increase in flow versus those which were noted to have
a decreased in flow over the period between 1979 and 1990. This was done to investigate
whether there was any pattern to the changes in flow which could be attributable to the mining
effort. All springs which showing an increase in flow were plotted with a blue marker, those
showing a decrease in flow were plotted in red. No correlation to flow variation as a function
of horizontal distribution could be identified from the map over the entire Mine Permit Area.
A check in the variation of spring flow in the vertical plane was also completed by plotting
spring elevations on an X-Y scatter plot. The scatter plot likewise showed no variation between
drier and wetter springs as a function of elevation.

A numerical analysis was also made of spring flows for which 1979 and 1990 fall data exist. By
limiting the analysis to these springs only, a relative comparison of overall changes in flow was
possible. The comparison of fall 1979 to fall 1990 spring flows reveal that there has been an
overall decline in spring flow of approximately 33 percent. This drop in flow corresponds
relatively closely with the drop in precipitation which has been noted within the Central Utah
area over the last few years:m($.~nJ1imjMi.aI~ll:U. It must be stated however that these declines
are not consistent nor gene~arover····tile··'entiie····area.If"the data is broken down into total 1979
(spring and fall) data versus fall 1990 data it is found that there was a 74 percent decrease in
flows over the last 10 years. This data is misleading however because of the natural decrease
in flows which occurs between the spring and fall seasons. A further breakdown of data
utilizing only fall 1979 and fall 1990 data shows that there has in actuality been an overall
increase in flows of 245 percent. In the fall of 1979 the total spring flow measured (which was
found to be dry in the fall of 1990) was 8.83 gpm. New spril).gs·'found in the fall of 1990 had a
combined flow of 21.6 gpm, hence the 245 percent overall increase or gain in flow. In summary,
it appears that changes in spring flows and their locations is occurring over the Mine Permit

tiiili~il.~'$ri.~liiil~~_.§it~~f~i;;;;I~:fgt~ifjf§iii.llr6IIIII'lll.l'l

19Mthtg¥~::J?~nUTI~!i~:::!!!~mn::::&nj:::II!mYl§!mp::::p§tI!~:::~gsTms deerease is believed to
be mostly the result of local precipitation patterns in the area.



Additional information related water quality of local seeps and springs will be given in section
724.100.

As a final observation, travertine deposits are often associated with springs in the area.
Although this may suggest a deeper seated water source than a localized sandstone, Hem (1970)
indicates that this may also result from the high calcium bicarbonate content of the water. This
explanation is felt to be reasonable, thereby supporting the hypotheses that faults in the
Blackhawk Formation are not ready conveyors of water.

The 1990 seep and spring survey indicates that there were a total of 124 seeps and springs
identified in the general permit area. Eighty one (65%) of these springs were flowing, 43 (35%)
were dry as compared to 86% flowing and 14% dry in the fall of 1979. Again the decrease in
flowing wells is believed attributable to local climatic trends because no patterns have been
identified to date which correlate any of the decreases to mining activities.

A third observation to be made concerning location is that very few seeps and springs appear
to be fault related. This phenomenon has also been noted elsewhere along the Wasatch Plateau.
As noted by the u.s. Geological Survey (1979), the shale layers of the Blackhawk Formation are
bentonitic, tending to swell when wet and decompose into impervious clay. Apparently,
fractures in the Blackhawk Formation seal readily because qf the ability of the shale layers to
swell and decompose, providing a barrier to water movement.
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A second observation deals with the origin of the water issuing· from the seeps and springs.
Note that a number of springs are located at relatively high elevations. This, together with the
fact thatthe sandstone lenses in the Blackhawk Formation are very discontinuous, implies that
much, if not all, of the water found in a given spring originates in the small surface depression
of basin immediately adjacent to the spring. It is therefore believed that the springs are supplied
by a bedrock member which is extremely local in extent, as opposed to a larger, more regional
system. The same conditions presumably apply to springs at lower elevations.

the Mine Permit Area, as well as 35 located in areas adjacent to the permit boundary. According
to the Vaughn Hansen Associates report (1980) there was an average of one water source
encountered for every 37 acres, not including perennial streams. Observations and
measurements in the area· also indicated that the majority of the seeps and springs continued to
flow throughout the low flow period of the year. Travel distance between water supplies is
therefore relatively short for the wildlife and livestock which utilize the area. The impact that
a decrease in water supply resulting from a drought, mining impacts or other causes would
therefore be relatively mild since other sources of water are located within the close prOximity.

Several observations should be made regarding the occurrence of seeps and springs in the Mine
Permit Area. First, many springs issue near the base of a sandstone lens (where contact is made
with a shale member), often a considerable distance (from a few feet to· tens of feet) above the
adjacent streambed. This indicates that the shale layers in the Blackhawk Formation act a
impeding lenses, carrying at least a portion of the water which percolates through the soil mantle
back to the surface where it is eventually discharged into an adjacent stream. Thus, because of
the presence of a large amount of shale in the Mine Permit Area, ground water recharge is likely
slow.
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A map estimating localizedgrou:aEl water contours "'las prepared in September of 1980 based
UpOH data available from botil tRe applicant aM from Coastal States Bnergy repotts. SubseqUCHt
to tllatmne no ground water data RaS been made available for a contour map update due to tfte
1) tile abaMoMRent of local grouM water vlells wmcil were 1:ltilized in tile 1980 appFOximatioH,
aHd 2) th:e lack of access to any remaining wells. Map 722.100c is a reproEiHetion of th:e 1980
cOHto1:lrmap mentioned. Note tilat tile contours generally slope to both: tfte east aM v.'est 'with
tile loeal FiElgel.ffie (aHd also county liRe) foFfRi:ag tlle divide. It is believed tilat €Ufl'Cnt
ftydrologic cOMitions are similar totRose fe1:iRd iH 1980, aM th:erefore gr01:l:aEl ¥.'ater contours
silouM be similar to tilose ideRtified in th:e 1980 aRalysis-: Tfte preparatioHof a map shewing
seasoaal variations ill. grouM v.'ater col\tours is HOt possible due to a lack of sea50aal data. No
ground water data is available fer tlle Valcam Loadout Area.
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722.200. LOCATION OF WATER BODIES•

722.300. LOCATIONS OPMONITORING STATIONS.

Irrigation diversions, stock ponds or reservoir uses within the area adjacent to the Mine Permit
Area are located on Map 724.100a. A listing of water right oWners for each of these diverters
is provided within Appendix 722.100c. A seet' aM sl*iftg SHlVey is plarmed fof' the fall of 199Q
wherem adaitioflal data vi'ill he collected. The SHlVey to he coaooeted "'ill help idefltify CUfl'eat
coBdilioM ofseeps aad spril\gsas well as review' €UReat 10catieM of stock aad wikilife wateriRg
faeH-ities. ¥lhea complete, datafffiftl lae SHfYey will he repfeseated oa aa appf8priate map.
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This station is located not only below the Valcam
Loadout Facility, but also below all disturbed mine areas
including Coastal States Coal operation. A comparison
of data between this station and VC-2 will give an
indicator as to impacts of the loadout facility.

Mud Creek
below Valcam
Loadout
Facility

TABLE 722.300a
CURRENT WATER QUALITY MONITORING STATIONS

VC-1

Elevations and locations of monitoring stations used to gather baseline data on water
quality and quantity are shown in two locations. Information related to the original seep and
spring inventory completed in 1978 and 1979 as. discussed in section 722.100 is shown in the
Original report completed by Vaughn Hansen Associates (1980) and is not reproduced herein due
to its voluminous and dated nature. The reader is referred to the original report as referenced
for additional details should they be desired. Current surface and ground water sampling
locations are shown on Map 722.100a. The locations of the seeps and springs located on the map
i1ifi~~iwere identified in the field through visual triangulation and altimeter readings. A brief
description of each sampling location along with an explanation as to why it is currently being
sampled is given in Table 722.300.

Local surface water bodies located in the vicinity of the Mine Permit Area include three
reservoirs and perennial stream channels. As can be seen on Ground and Surface Water
Sampling Location Map 722.100a, the largest water body in the general area isScofield Reservoir
which is located approximatelythree miles north of the Valcam Loadout Facility. Electric Lake,
a reservoir built in conjunction with the power generating facility in Huntington Canyon, and
Cleveland Reservoir both lie to the south and west of the·Belina. Mines. Both reservoirs lie in
a south, southwest direction from the Belina Mines with·Electric Lake being the closest water
body at a distance of approximately 4.5 miles from the mine portals, and withOeveland
Reservoir at a radial distance of approximately 6 miles. Electric Lake lies approximately one
mile south and west from the far western permit boundary of the Belina Permit Area. All three
reservoirs are well known recreation spots and are heavily fished during the summer months.
Other local water bodies include perennial streams briefly discussed in section 721, as well as
some small unnamed beaver ponds.
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This station is located at the mouth of Whisky Creek and
picks up water quality variations due to mining activities
in the Belina area as well as impacts from the coal haul
road which accesses the mine.

This station is located above all mining activities and as
such can be used as an indicator of downstream mining
impacts due to the Belina mines through a comparison of
data collected from station VC-S.

This station is identified so as to allow the collection of
data related to the migration of subsurface water from
the mine area to adjacent areas. It also serves as an
indicator of climatic changes and the impact of weather
and subsidence on spring flow.
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This station serves as an indicator of water quality in
neighboring canyons as well as an indicator of the
potential impacts to water quality caused by mining.
Mining impacts identified at this location would be
through the subsurface llligration of water from mine
tunnels to the surface stream.

This station is located above the point on Eccles Creek
where Belina mining impacts could be realized. Data
collected and reviewed against Station VC-S indicates the
general comparison of quality between the two streams,
and the possible impact to downstream quality through
mixing.

This station serves as an indicator of water quality in
neighboring canyons as wellas an indicator of the
potential impacts to water quality caused by mining.
Mining impacts identified at this location would be
through the subsurface migration of water from mine
tunnels to the surface stream.

This station is located above the Valcam Loadout Facility
and is used as a baseline to compare with downstream
station VC-l. If UOOGM desired, the data collected
could also be compared with VC-S and VC-IO to
determine. possible impacts due to other local mining
operations.

Finn Canyon
Creek above
Clear Creek

Whisky
Canyon Creek
below Belina
Mines

Boardinghouse
Creek

Whisky
Canyon Creek
above Belina
Mines

Mud Creek
above Valcam
Loadout
Facility

Section 7 T14S
R7E

South Fork
Eccles Creek
above Whisky
Creek

VC-S

VC-2

VC-4

S7-11

VC-12

VC-IO

VC-ll



The current number and location of water monitoring stations has changed throughout the years
as the needs of the coal mine and the regulatory agency have changed. A brief description of
water quality monitoring stations which have been dropped, along with a clarifier as to why
they were dropped is given in Table 722.300b.
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This station is identified to serve as an indicator of
changes in flow resulting from climatic changes, and
local subsidence.

This station is identified so as to allow the collection of
data related to the migration of subsurface water from
the mine area to adjacent areas. .It also serves as an
indicator of variation noted resulting from climatic
changes, and asa gauge of possible, impacts of
subsidence on ground water movement.

This station is identified as an indicator of the impacts of
weather on spring flow. It may also be useful in
identifying any potential impacts due to subsidence in
areas with heavy geologic cover.

This station is identified so as to allow the collection of
data related to the migration of subsurface water from
the mine area to adjacent areas, as an indicator of
changes in flow due to climatic fluctuations, and to note
impacts caused by local and regional subsidence.

This station is identified so as to allow the collection of
data related to the migration of subsurface water from
the mine area to adjacent areas, as an indicator of
changes in flow due to climatic fluctuations, and to note
impacts caused by local and regional subsidence.

This station is identified so as to anow the collection of
data related to the migration of subsurface water from
the mine area to adjacent areas. It also serves as an
indicator of impacts on flow caused by weather changes
and adjacent potential subsidence areas.

Section 24 T13S
R6E

Section 36 T13S
R6E

Section 36 T13S
R6E

Section 31 T13S
R7E

Section·36 T13S
R6E

Section 25 T13S
R6E

531-13

S36-23

536-17

S24-12

S36-19

S25-13
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TABLE 722.300b
STATIONS DROPPED FROM MONITORING PROGRAM

Station monitored by Coastal States Energy.

Maintained by Utah Power and Light.
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Total mining impacts of the Belina mines is better
recorded at station VC-5.

Mine water no longer discharging.

Number changed to UPDES No. 005A located at Filter
Pond 005A discharge.

Pumping halted out of mine workings. No longer
discharging.

Mine water no longer discharging.

Maintained by Utah Power and Light.

Impacts noted at this station are better detected at
Station VC-11.

Inaccessible through much of year

Station outside probable area of impact for this permit
period.

Inaccessible through much of year

Station monitored by Coastal States Energy.

Located within channel bottom and is impacted by
stream flow.

Impacts noted at this station are better detected at
Station VC-12.

Station monitored by Coastal States Energy.

Inaccessible through much of year

Station monitored by Coastal States Energy.

Springs owned and operated by Scofield City and are
inaccessible to sampling because of the removal of
sampling overflow pipes.

C5-1 11/78 - 04/81

C5-7 11/78 - 09/79

5-1 09/83 - 06/84

S25-1 08/83 - 12/83

S25-2 09/83 - 06/84

S25-6 09/83 - 06/84

S32-3 10/83 - 06/84

UPL-3 07/74 - 08/79

UPL-10 06/78 - 08/79

VC-OOl' 09/77 - 10/83

VC-002 09/77 - 05/78

VC-3 12/75 - 06/77

VC-3A 08/75 - 06/78

VC~6 06/76 - 07/87

VC-7 01/76 -11/76

VC-8 01/76 - 06/77

VC-9 01/76 - 04/81

VC-13 02/80 - 06/84

VC-14 04/80 -06/84
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Station monitored by Coastal States Energy.11/78 - 04/81

12/79 - 06/84

Now UPDES Discharge Station 005A.

C5-1

W19-1

*

722.400. LOCATION AND DEPTH OF,WATER WELLS.

opefl holes v."flkfl provided adamofliil gi'ol:l:i.'lEi l'later WoFmatiOfl. All w:el1s~t that used
asa ·water supply)ha...e susseqaefltlyseefl aeaflOOfled afla reaaimed aeeordiflg to the
methoaolegies presefltea ifl See~ft&614 aOl 600. At preseN, oflly Moof the four wells remaifl
witmfl the MiRe Pefft\it A.I'eB: that ale potefttially t:1Sed fol' fRi.l.l.iftg purposes. The othel' two hav'e
seefl s~ed. The two lemaifliRg 'l,.~ells ale SfloWfl Ofl the Suf'faee aM Gl'oaRti ,,"Vatel' Rights Map
R614 301 724.100a as v.~tel' right ftUi'l'\sers 91 1058, afld 91 772.Ofte of the weHs is loeated flear
the sOttOffi of Uftdistursed al'ea syt'ass diteh UDD 1 lWlieh lies to the east of the lJakaffi fa€ility.
The seeoftd well is loeated Ofl the· south side of ¥lhisky Greek flear the doviftStreaftl slepe of
Sedimeftt POfld 004A.

mi~lllllllllr••III;:~r::;:·::~::::·:::::::::::::::::::::.:.: :.:::::.:::.: ::::::.:::.·:::: :iii:11iJ· ..

1(1'1iij::i~: ~IIII!!:;~;:': .:.: ::.":".,.:::,,,.:.:.:.:.:.:.:.:::.:.:.:.:.:.:::':':':':'i:.:.:II••ii:~.i1:_lIillill.l~~i!iii

ml:UII~!.!!iNjji:_:ili!lgi§'!1.1~.i1j!flllfillIB1~i!I!i!gmIBI4aRM!t.!Qpj·~t\V t

¥i§I:lil.lji:Ji¥!~i~[§~!:i:mmIIpYI:iBt'I1!~!I!i!]:il!tw.ilir§.§!lm!ti:l!!§i!~IH~~::i.~:ilm!ii

I
I.-
I
I
I
I
I
I

I
I
I
I
I
I
I
I.
I



I
I-.
I
I
I
I
I
I

.1
I
I
I
I
I
I
I

-.
I

Revised: February, 1993Page 700-14 of 115

~~~~ij:i~ili_jii;~.~lillfb~n§l_:~iI;IBliIII:··:·:·:········:···:·:·:lliiiiiippnjiiiilit~ri:i:f:ir;iigm_m:ii:~

::

t!m::r!lj:i:t1j.i:1I.~\:i:i~im~R::i.I1*I!19:iif.~~ii:Mg.~~il!lIIni~l.~!D~:I~i:jti.::~tI§;~~;:···:···:·:·:·:·:·:



Bliam~wk:.;.:.;.;.;.;.;.;.;.;.;.:.:.:.:.:.;.;.:.:.:.:.:.:.:.:.:.

Bt691!:.:.:.:.:.:.;.:.:.:.;.:.:.:.:.:

Revised: February, 1993Page 700-15 of 115

During the summer of 1979, Coastal States Energy Company drilled several coal exploration
holes on the Skyline Property (located adjacent to the northwestern border of the Mine Permit
Area). Five of these locations were selected for conversion to ground water observation wells.
Deep observation wells (terminating in the Star Point Formation) with 2-inchcasing were
installed at each of the five locations. Shallow observation wells (terminating in the Blackhawk
Formation, normally above the coal zone) with 2-inch casing were instaUedat four locations.
The casings were perforated throughout the bottom 20 feet, thus providing a measure of the
piezometric heads in the respective formations and a determination of whether or not vertical
movement was occurring. Since these wells penetrate the same geologic formations that underlie
the Mine Permit Area, and because of their proximity to the Mine Permit Area, information
obtained gives some indication of aquifer and ground water characteristics in the Mine Permit
Area.
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724. BASELINE INFORMATION.

723. SAMPLING AND ANALYSIS.

722.500. SURFACE CONFIGURATION.
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724.100. GROUND WATER INFORMATION.

All water quality analyses are conducted according to the methodology in the current
edition of"Standard Methods for the Examination of Water and Wastewater" or the methodology
in 40 CFR Parts 136 and 434. Water quality sampling is also perfonned when feasible to met
the requirements of the same.

Combined infonnation from both the applicant and Coastal States Energy wells have given a fair
amount of infonnation related'to ground water and aquifer characteristics.

Mapping within this section of the Mine Pennit is provided at a scale of one foot to 100 feet.

A water quality monitoring program has been established by the applicant whereby data is
collected and analyzed. The sampling program includes a comprehensive and abbreviated data
collection schedule according to the discussion provided in$eCtion 731.211.

A 1980 report prepared by Vaughn Hansen Associates indicated that slopes on the Mine
Permit Area vary from greater than 75 percent (37 degrees) near the Carbon-Emery County line
to less than2 percent (1.2 degrees) along the bottom of Pleasant Valley Canyon. The average
slope over the area is approximately 28 percent (16 degrees) as determined from a 1:24,000 scale
map. Because of the ridgetop location of the property and the variety of channelized flow
directions, aspects also vary greatly. However, the Carbon County side of the property does
have a dominant aspect to the east. The topography is rugged, with elevations ranging over the
Mine Permit Area from about 7840 to 10,044 feet above mean sea level.

Infonnation related to ground water depths and vertical distribution of water as required
under this section is presented within numerous sections of this pennit. A discussion relating
ground water and geology can be found in section 624.100. A cross section of the approximated
ground water level is also shown in conjunction with a geologic cross section taken from well
log data on Geologic/Hydrologic Cross Section Maps 622.200j through 622.200m. Ground water



MAP 724.100a

SPRINGS

GROUND WATER RIGHTS

GROUND WATER QUALITY
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Little water quality data is available for the identified springs during the first quarter of the year
due to inaccessibility of the spring site. Generally speaking, the earliest that flow and quality
data can be collected is during the month of May for dry years, and as late as June or July for
wet years. Of the springs sampled, only one has first quarter data available during the period
of record.

Ground water quality data has been collected from selected springs in the Mine Permit
Area. Seasonal water quality for selected water quality parameters (anions and cations) for each
of the springs identified is also shown on Ground and Surface Water Sampling Locations Map
722.100a. The water quality sampling schedule used for data collection from these sources is
discussed in Section 723. Springs currently being monitored by the applicant include those
identified on the map as 57-11, 524-12, 525-13, 531-13, §~llt:S~p-17, 536-19, and 536-23.

contours showing overall aerial extent and general shape of the ground water table is discussed
in section 722.100, and shown on Ground Water Contour Map 722.100c.

The anion-cation diagrams shown on "Ground and Surface Water Sampling Locations with
Seasonal Water Quality" Map 722.100a have been developed based upon average quarterly data
for the period of record through May, 1990. The anion-cation diagrams indicate that the water
quality during the second quarter is generally of the highest quality, with a slight deterioration
occurring in the third and fourth quarters. First quarter data is not available. Spring water is

Water right data obtained from the State water rights computer indicates that there are a total
of 112 spring and 23 well and tunnel rights in the general vicinity of the Mine Permit Area. Of
the total 135 ground water rights, fifteen are exchanges or temporary filings. Sixty two of the
135 ground water rights are declared to be associated strictly with stockwatering while the
intended use on 32 of the rights is undeclared. Other uses identified in the filings have varied
and mixed uses and make up the balance of ground water rights. A summary of water right
uses asdeclared for each individual surface and ground water right is given in Table 724.100a.

An extensive survey of ground water rights for the general vicinity was completed in
1980 by Vaughn Hansen Associates. At the request of UDOGM the water right survey
completed in 1980 was updated during the spring of 1990 by Hansen, Allen & Luce, Inc. The
information obtained during the update was obtained by computer hookup to the State Division
of Water Rights computer. Water rights identified in this manner are presented on Surface and
Ground Water Rights Map 724.100a for the mine permit and adjacent areas. The map indicates
through symbols which rights are associated with wells and mine water, as wen as those
associated with local springs. Details related to owner, source, flow, purpose of use, and period
of use are documented in Appendix 722.100c. The water right data as given in the appendix is
presented as obtained from the Division of Water Right computer.
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TABLE 724.100a.
WATER RIGHT USE SUMMARY

strongly of the calcium bicarbonate type and generally has TDS values in the 200 to 300 mg/l
range. The lowest average TDS is recorded at station 536-19 which drains into Huntington
Creek. The highest average TOO <3:1'4 mg/l> is shown to occur at station 524-12 during the
f§~ quarter of the year. Water quality statistics for each of the identified stations is included
in"table 724.100b.
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Irrigation 2 25

Irrigation, Stock 1 1

Irrigation, Domestic, Other 2

Irrigation, Domestic, Stock, Other 1

Irrigation, Domestic, Stock, 1
Municipal, Other

Stockwatering 61 1 106

Stockwatering, Other 1

Domestic 8 1 2 1

Domestic, Stockwatering 3 1 2

Domestic, Other 3

Municipal 1 1 1

Power 1

Mining 1 1

Other 2 1 2 7

Undeclared 31 1 55

TOTAL 110 2 10 13 193



TABLE 724.100b
SEASONAL GROUND WATER QUALITY STATISTICS THRU 4190
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57-11

524-12

Flow

TOO

pH

Fe (Tot)

Mn (Tot)

Flow

TDS

pH

Fe (Tot)

Mn (Tot)

1 0
2 4 0.001 0.078 0.024 0.032
3 11 <0.001 0.010 0.003 0.003
4 3 0.001 0.002 0.001 <0.001
1 0

'. 2 4 86.0 180.0 132.3 43.9
3 12 146.0 351.0 241.6 58.1
4 3 219.0 252.0 238.0 13.9
1 0
2 4 6.7 8.7 7.7 0.7
3 12 6.8 8.6 7.5 0.6
4 3 6.6 8.6 7.5 0.8
1 0
2 1 0.100 0.100 0.100
3 7 0.025 0.660 0.369 0.212
4 1 0.350 0.350 0.350
1 0
2 3 0.010 0.010 0.010 <0.001
3 8 0.001 0.034 0.018 0.012
4 3 0.010 0.020 0.013 0.005

1 1 0.002 0.002 0.002
2 9 <0.001 0.014 0.004 0.004
3 14 <0.001 0.010 0.003 0.002
4 6 0.001 0.004 0.003 0.001
1 1 268.0 268.0 268.0
2 9 136.0 360.0 306.8 67.6
3 13 299.0 506.0 372.6 58.9
4 5 315.0 418.0 373.6 36.7
1 1 7.4 7.4 7.4
2 9 6.9 ~ 8.0 7.5 0.4
3 14 7.1 8.3 7.6 0.4
4 6 6.5 8.6 7.5 0.6
1 1 0.020 0.020 0.020
2 2 0.120 0.360 0.240 0.120
3 7 0.014 0.330 0.154 0.104
4 3 0.150 6.270 2.317 2.800
1 1 0.010 0.010 0.010
2 7 0.010 0.075 0.019 0.023
3 8 0.004 0.045 0.014 0.013
4 5 0.010 0.260 0.065 0.098
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Flow 1 0
2 10 0.003 0.090 0.040 0.031 I3 13 0.001 0.004 0.002 0.001
4 5 0.001 0.020 0.006 0.007

TDS 1 0

I2 11 44.0 360.0 141.8 102.2
3 13 135.0 297.0 196.3 40.2
4 5 70.0 222.0 181.4 56.5

IpH 1 0
2 11 6.8 7.9 7.4 0.3

525-13 3 13 7.0 8.3 7.6 0.4
4 5 6.9 8.8 7.7 0.8 IFe (Tot) 1 0
2 4 0.300 4.290 1.378 1.683
3 7 0.025 0.480 0.198 0.148 I4 3 0.220 0.680 0.477 0.192
1 0

Mn (Tot) 2 9 0.010 0.110 0.026 0.031 I3 8 0.001 0.110 0.027 0.035
4 5 0.010 0.020 0.014 0.005

Flow 1 0 •I
2 7 0.007 0.030 0.015 0.008

I3 13 0.001 0.100 0.012 0.026
4 4 0.001 0.006 0~003 0.002

TDS 1 0
2 7 152.0 272.0 224.7 36.6 I3 13 236.0 395.0 285.0 42.5
4 4 256 306 275 23.4

pH 1 0 I2 7 6.9 7.8 7.6 0.3
531-13 3 13 6.6 '8.0 7.4 0.4

4 4 6.9 ~

8.5 7.5 0.6 IFe (Tot) 1 0
2 2 0.060 0.110 0.085 0.025
3 7 0.010 0.240 0.107 0.088 I4 2 0.040 0.065 0.053 0.013

Mn (Tot) 1 4 256.0 306.0 275.0 20.2
2 0 I3 6 0.001 0.010 0.009 0.003
4 8 0.001 0.014 0.009 0.004

4 0.001 0.012 0.008 0.004

I
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Flow 1 0

I 2 11 0.004 0.090 0.024 0.027
3 12 <0.001 0.090 0.013 0.024
4 6 0.004 0.040 0.020 0.015

I
TDS 1 0

2 11 192.0 298.0 230.6 26.5
3 13 220.0 287.0 243.3 17.5

I
4 6 231.0 267.0 246.8 11.7

pH 1 0

536-17
2 11 7.4 8.1 7.6 0.2
3 13 6.7 8.6 7.6 0.5

I 4 6 7.0 7.8 7.5 0.3
Fe (Tot) 1 0

2 4 0.050 0.390 0.220 0.143

I 3 7 0.050 0.320 0.151 0.092
4 4 0.065 0.210 0.119 0.055

Mn (Tot) 1 0

I 2 9 0.003 0.020 0.010 0.005
3 8 0.001 0.027 0.011 0.008
4 6 0.003 0.010 0.009 0.003

I • Flow 1 0
2 8 0.004 0.035 0.013 0.010

I
3 13 0.001 0.008 0.003 0.002
4 2 <0.001 0.001 0.001 0.001

TDS 1 0
2 8 58.0 170.0 110.1 32.9

I 3 13 124.0 655.0 198.6 136.8
4 1 163.0 163.0 163.0

pH 1 0

I 536-19
2 8 7.2 8.7 7.6 0.5
3 13 6.8 8.1 7.5 0.4
4 1 7.0 7.0 7.0

I Fe (Tot) 1 0
2 2 0.070 0.160 0.115 0.045
3 7 0.034 1.350 0.366 0.430

I 4 0
Mn (Tot) 1 0

2 7 0.010 0.020 0.011 0.003

I 3 8 0.001 0.020 0.011 0.007
4 1 0.010 0.010 0.010

I
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Water quality data for the discharge waters mmJPJ!$::::gi~lj~rgg?l~tiQn::::~~i.i:M~:issubmitted
regularly to the regulatory agency and is not reproduced'herein~'HoweVE;r;'siitrlmarystatistics
of basic water quality parameters for the period between January 1981 and June 1989 are given
in Table 724.100c.
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0.005
0.005
0.005

0.010
0.010
0.011
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0.020
0.020
0.022

0.001
0.002
0.005

0.008 0.018 0.012 0.003
0.001 0.170 0.021 0.041
0.007 0.010 0.008 0.001

176.0 249.0 204.3 24.9
230.0 336.0 267.9 35.8
229.0 290.0 247.5 20.0

7.2 8.1 7.5 0.3
6.8 7.6 7.2 0.3
6.8 7.7 7.3 0.3

0.100 0.500 0.237 0.186
0.049 0.244 0.140 0.069
0.020 0.114 0.066 0.035

o
10
15
7
o
11
13
6
o
10
14
7
o
3
7
4
o
8
8
6
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1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4

pH

TOO

Flow

Fe (Tot)

Mn (Tot)

S36-23

MINE DISCHARGE
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I'CCl ~'" Current mining operations are resulting in the discharge of in-mine waters as granted by
..t ~> UPDES discharge permit number at the Belina Mines. Before being discharged into Whisky

j Creek, water from active areas of the Belina mines pass through Filter Pond oo5A. Water from
)\;:::>1 abandoned areas of the mines discharge directly into Whisky Creek as granted in 1986 through

, J1 the use of a 6 inch bypass line. The letter granting State approval of the discharge is presented
~ in Appendix 750 along with the UPDES discharge permit for the mining operation. I~SI~
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724.200. SURFACE WATER INFORMATION.

.,

No identifiable trends are noted for total dissolved solids,~pH, or flow with.the exception for
flow noted in Section 728.100.

TABLE 724.100c
MINE DISCHARGE WATER QUALITY AND FLOW DATA SUMMARY

'January 1981 through June 1989

<2.19

<5.80

211

<0.01

<78.60
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242

0.10

28.30

24.07

217.00
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236

463.77

124.66

176.00

1190.00

The name and location of local surface water bodies is discussed in section 722.200 and
shown on Map 722.100a. Of these surface water bodies, the only streams identified as being
impacted directly by mining operations include Eccles Creek, Mud Creek and Whisky Creek.
Whisky Creek receives discharge water directly from 1) the Belina Mines through Filter Pond
005A ~~!:@l,IOO!:i::::mmi:::I:::mi€J!tgia~:::~md 2) potential discharges from Sediment Pond 004A.
Eccles Canyon Creek receives surface water runoff indirectly through Whisky Creek, and directly

The total number of recorded values for total iron ranging between 1.0 and 5.0 mg!l have
decreased over the last four years. Prior to the fan of 1985, there are 25 samples that are noted
to have total iron concentrations that exceeded 1.0 mg!I. Since that time, only three such values
have been noted, with the maximum being 2.2 mg!l as recorded in January of 1988. Similarly,
total suspended solids appear to have experienced an overall decrease in concentrations.

The original data for the parameters shown in the above referenced table were reviewed in order
to determine potential mining impacts upon surface water quality resulting from mine
discharges. A review of said data indicates the fonowing noted variations.

According to available data, oil and grease concentrations have increased over the eight and a
half year period of record summarized above. The increase appears to have occurred during
September 1985. Prior to that time, concentrations were generally recorded in the less than 0.5
mg!l range with a few minor exceptions. However, subsequent to that time, more
concentrations have been recorded above the 0.5 mg!l value. During the last four years, only
one sample (taken February 21,1986) indicated a concentration value greater than 10 mg!I. The
exact reasons for the overall increase in oil and grease at Filter Pond 005A are not known at this
time, however, the applicant will continue to monitor concentrations for future trends through
the regular monitoring program outlined in this permit renewal.
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fr0m surface water nmoff iOrigmating:on1!l:il.ecoaVhaul; roadcmcessmgtlteBeliilarMm:es. >;.Mud
Creek·rooeiVes.potEmtial disu~rgesfrohl;Sedimenr;'~0nd50QliA., ~andOO!k!AUi five pond'
discharges are governedandi;control1etl und:etU'POE9 Itiischarge peRnitnum@eI' tIT~85.

Li.;'ii'i=r:~1e!\~!'!!=~!f!;"I:;::-· :111.f.i~~,~:eeffective
I > )'

As stated earlier in Section 72.1" of ·thiS···pen:pit, local area·· per~alstreamsJg:eneraBydnelude
upper Huntington Creek/Beai:'d:HlghE)tl5eCreek;Ecele$ CreekanG:M1!ldC::r~k: :.:
iI¢'l_Wllll1:~.?:mllt.~:I::;:·:\::-~:":::::;:::::····· .
IIlfD}: .:::;::::~!~I.I~I~:~~!
Creek is not included Withinthis:~mcationbeCause;Station rc 4~~_lii1rtmiE

the mine) dries up periodically. As a result, flow'ehteringE€d~Creek below the ine is at

e'~" ·~ up Of min.e d 1.·5.c~.. rg.e wa.ter.: A,ll 0.!.h~r s t:~ams....... .i~ t.h.e ar.ea...•.......~:re ~..•.... 1.i~..V.......•....t o•. be
__ .. ' na.. ·. tur.e•.;....ACC.. ()t:..•.dtn..••. g.•. tou..• tah.. WJ.a.•• t..~.............•..P.•• OllUti... o.•... n.....•.Co.n•.. tr...••. ~)} ..c..·.•.'.t.o....•••nmu.•..••...•......•.•...••.ft.ee.......•.s....•tafi.... ·.•••..<tls.. ,... all .f'-sur ace wa~ers located within;theheadwatersoftltePtice~ye:r~dcis$!fi~asGJ;asSlQass . (if"

3A, andCla$$ 4?typewaters....The det!niti0Bqf-w~~ claSsificati()~~~ve~bel,~w7/')V'\k~I

Oass lA:

Oass 3A:

Class 4:

Indicates waters which are prot~ed fordomestic.useMth prior treatment by
treatment processes as reqW.red hythe. Uta:hDep~rtm~tpf liealtl).
indicates water that'·is protected for cold water! species'of game fish and other
cold water aquatic life;-inchidihglhe neC~:ry aquatiporganiSIliS in)heir food
chair\; .

.Water isp~otected for a&rcUlttrral uses iIlCluding.irrig~!ion ofCroE,s 'emd
stockwatering.

SURFACE'WATERRIGlffS

As indicated. •• earlier in Section7~J.OO;.;an'extensive-,surfa<:ej water ;n.glioSiU'Vey>was
originally completed. for the Mine Permit Area in 1980rby Vaughn l:Iansen, Assoqiates. U:1
response to thisperfuitrenewal, and at the'requestof UDOGM,3liupdateto.therl980nwater
right survey hasbeenmap;e. Surface water rightsidentified as a result ofthe update&survey
are identified on Surface,and 'Ground Water Rights Map 7241100a;<and lis:ted,m Appendix
m.100c.Map .·724.100a .has been prepared ·to allowfon;a·cortelation between the .location of
identified water rights and theeurrentMine Permit Boundary. TheJidentified map indicates
through symbols the point of diversion associated With each water right. Surface water rights
for the Mine ,Permit Area are used for:a variety of uses' inCluding irrigation, stoekwatering,
domestic, power and other use Classifications. A breakdown of right'tiSes. isgiven'in Table
724.1OOa. As noted in the table, the great majority of surface water rights (106) are used for
stockwatering purposes, 25 rights are declaredasin'igatio1\irights,8w:atet;:rightshavemiXed
uses, and 55 of the total 193 rights do not declare the intended use of the water.

SURFACE,WATER QUALITY

Thequality'of waters in·the vicirtity:of the Mine•.Permit Area':arefgeneraHy ofthe. calcium
bicarbonatetype as shownin the seasonal (nuon..cationdiag~~ shOcW3aQll:Map 7t2,2.100a. There
are currentlyseven surface water monitoring stations that have been used {or the Gollection of
water quality data. These stations include VC-1, VC-2, VC-4/ VC-5, VC-10, VC-11, and VC-12.
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Relatively speaking, the water quality of the surface waters is good with total dissolved solids
ranging from a low 101 mg/l at station VC-4 during the second quarter to a high of 598 mg/l
at station VC-5 near the Belina Mines. TDS values (as with overall water quality) generally
increases in the third and fourth quarters of the year. Quarterly water quality statistics as
required under the regulations for each surface water station are given in Table 724.200a.

A study of the variations in the anion-cation diagrams hCis identified a few interesting
correlations. Generally speaking, the highest quality surface water is found during the second
quarter period of the year when runoff from snowmelt is the highest. The diagrams shown on
the map indicate a slight increase in anion-cations throughout the year. Stations VC-l and VC-2
located lower in the system near the Valcam Loadout Facility show relatively constant water
quality throughout the year.

The water quality monitoring schedule for these stations was presented in Section 723. Station
VC-4 monitors the quality of water in Whisky Creek above the point of mine discharge oo5A or
Sediment Pond 004A. Station VC-5 monitors the flow in Whisky Creek below both the mine and
pond·discharges before entering Eccles Creek. Stations VC-I0, VC-ll, and VC-12 monitor the
quality of water at the mouths of South Fork, Boardinghouse and Finn Canyons respectively.
Stations VC-l and VC-2 monitor the water at locations above and below areas impacted by the
Valcam Loadout Facility.

Anion-cation diagrams have been prepared for each quarter of the year for all surface water
quality stations as shown in Map 722.1ooa. The diagrams have been prepared using average
quarterly data for the stations shown for the entire period of record through May, 1990. After
a review of historical data it was found that littl~ if any trends exist in the water quality data.
Because trends were not found to be limiting, averages of aU data were calculated and used in
the preparation of statistical and graphic diagrams (as opposed to taking only the last five years).
All surface stations have data available for all four quarters of the year with the exception of
stations VC-4, VC-ll, and VC-12. Data for the first quarter is not available for these stations due
to snow cover and general inaccessibility of the site early in the year.
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Surface facilities constructed within the permit area have the potential for impacting water
quality through increased chemical or sediment loading concentrations. As an aid in
determining impacts to local water quality, the approximate dates of construction have been
identified for major construction efforts associated with the mine. In 1974 work was completed
at the Valcam Loadout FacilityJncluding the construction of various structures and Pond oolA.
At that time, Pond 001A was constructed as a mine discharge pond, however between 1975 and
1976 the mine was shut down and the pond was subsequently modified for use as a surface
water runoff and sediment control pond for which it is still used today. In 1975 Sediment Ponds
oo2A and 003A were installed along with the construction of the present Belina haul road (dirt
base) and enlargement of the lower mine pad at the Belina mine. The upper Belina mine pad
was installed the following year in 1976. Mining began at the Belina #1 mine soon after the
installation of the fan house in 1976. The next related construction to occur was completed in
1980 when Sediment Pond 004A and Filter Pond 005A were installed and mining began in the
Belina #2 mine. Subsequent to that time, the only major modification has been the hard
surfacing of the Belina Haul Road which occurred in 1983. Throughout all these construction·
related activities, little if any long term variation in water quality has been noted.
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TABLE 724.200a
SEASONAL SURFACE WATER QUALITY STATISTICS THRU 4190

VC-l

VC-2

TDS

TSS

pH

Fe (Tot)

Mn (Tot)

Flow

TOO

TSS

pH

Fe (Tot)

Mn (Tot)

1 8 4.20 16.60 8.82 4.01
2 26 2.40 55.90 15.6.4 12.55
3 18 3.00 27.50 10.29 7.34
4 13 2.70 21.40 6.73 4.60
1 9 250.0 730.0 419.6 133.3
2 28 156.0 458.0 301.1 74.2
3 18 234.0 531.0 359.7 82.2
4 17 280.0 550.0 371.8 83.4
1 7 11.0 309.0 109.7 116.5
2 26 12.8 3,680.0 220.0 699.1
3 15 2.0 6,460.0 463.6 1603.1
4 16 1.0 78.0 21.8 18.3
1 8 7.2 8.7 8.0 0.4
2 28 6.8 8.9 7.7 0.5
3 18 7.0 8.7 7.8 0.5
4 17 6.7 8.2 7.7 0.4
1 9 0.20 7.66 1.92 2.45
2 19 0.10 7.51 1.62 1.86
3 13 0.07 7.25 1.29 1.99
4 17 0.06 1.75 0.37 0.37
1 9 0.01 0.33 0.44 0.09
2 20 0.03 2.11 -0.19 0.44
3 13 <0.01 2.00 0.19 0.52
4 17 0.01 0.10 0.04 0.03
1 7 3.50 14.00 7.43 3.53
2 26 2.30 45.01 15.31 10.34
3 15 1.50 10.36. 6.16 2.03
4 13 2.00 11.60 6.24 2.78
1 9 280.0 728.0 415.4 125.4
2 28 160.0 447.0 295.1 79.9
3 18 240.0 480.0 356.2 70.9
4 17 295.0 510.0 375.8 78.6
1 7 8.0 139.0 53.3 47.5
2 26 2.2 2,820.0 201.4 538.1
3 15 6.0 14,025.0" 979.2 3487.2
4 16 1.0 53,f) 16.0 13.5
1 9 7.5 9.2 8.0 0.5
2 28 7.0 8.9 7.8 0.5
3 18 7.3 8.7 7.8 0.4
4 17 7.1 8.7 7.7 0.4
1 9 0.13 4.31 1.08 1.27
2 20 0.10 72.8 5.23 15.62
3 13 0.13 3.44 1.09 1.22
4 17 0.16 1.37 0.45 0.33
1 9 0.017 0.150 0.080 0.047
2 20 0.003 1.36.0 0.153 0.286
3 13 0.001 6.500 0.545 1.719
4 17 0.010 0.100 0.044 0.028
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.'

40.0 166.0 100.2 35.9
110.0 344.0 209.0 51.9
145.0 600.0 285.01 147.4

13.0 89.0 42.4 24.3·
8.4 15,940.0 1,477.8 4573.4
8.8 498.0 116.5 172.7

6.9 8.7 7.6 0.5
7.0 8.4 7.7 0.5
7.2 8.7 8.0 0.6

0.13 4.24 0.95 1.04
0.05 4.42 1.10 1.42
0.10 22.50 3.98 8.28

0~001 0.090 0.026 0.022
0.001 6.550 0.973 2.277
0.001 0.560 0.105 0.204

0 0 0 0
0 3.70 1.02 0.97>
0 1.20 0.35 0.35
0 0.40 0.09 0~14

359.0 359.0 359.0
138.0 4,000.0 569.8 776.6
210.0 523.0 380.5 96.7
255.0 508.0 382.1 75.3

3860.0 3,860.0 3860.0
4.4 4,050.0 887.3 1376.7
1.0 17,030.0 1134.7 4105.2
17.0 611.0 140.6 203.6
7.6 7.6 7.6
6.3 9.2 7.6 0.7
7.0 8.7 7.9 0.5
7.2 9.0 8.0 0.5

88.00 88.00 88.0
0.04 88.50 10.51 24.30
0.01 10.25 1.75 2.78
0.22 4.25 1.24 1.46
1.65 1.65 1.65
0.01 1.80 0.37 0.63
<.01 7.15 0.64 '1.96
0.01 0.26 0.07 0.09
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pH

pH

TSS

TSS

TDS

TDS

Flow

Fe (Tot)

Fe (Tot)

Mn(Tot)

Mn(Tot)

VC-5

VC-4
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VC-l0

VC-ll

Flow

TDS

TSS

pH

Fe (Tot)

Mn (Tot)

Flow

TDS

TSS

pH

Fe (Tot)

Mn (Tot)

1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4

.u:::::.:.:.:.:il'll.
0 0

2.75 2.99
0.94 1.76
0.29 0.20
356.0
234.3 60.3
291.5 118.7
295.3 51.2
38.0
26.8 30.1
20.3 25.9
14.1 10.5

6.9 9.2 7.7 0.7
7.1 8.7 7.8 0.5
7.3 8.6 l 7.8 0.4
0.22 0.22 0.22
0.12 1.36 0.43 0.36
0.01 1.33 0.32 0.32
0.08 0.49 0.27 0.13
0:04 0.04 0.04
0.01 0.08 0.03 0.02
0.01 0.07 0.03 0.02

<0.01 0.12 0.04 0.03"
0 0 0

0.49 12.80 3.43 3.40 .
0.23 , 255 0.96 0.69
0.50 1.24 0.83- 0.24

208.9
114.0 385.0 296.5 69.8
253.0 459.0 289.6 49.7
252.0 331.0 24.5

36.0
7.0 201.0 26.1 46.6
2.5 140.0 39.4 39.1
1.6 123.0 40.7

7.5
6.9 8.8 7.6 0.4
6.9 8.4 7.6 0.4
6.9 8.5 0.5

0.84
0.18 2.16 0.53 0.69
0.01 1.88 0.48 0.58
0.03 1.60 0.53

0.04
0.01 0.10 0.04 0.03
0.01 0.09 0.03 0.03
0.01 0.05
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I••_._~~..
I Frow 1 2

2 18
3 13

I 4 7
11)S 1 0

2 17
3 12

1 45
TSS 1 0

2 17

I ~ V
VC-12 pH 1 0

2 17

I ~ ~
Fe (Tot) 1 0

I ~ 1~
4 5

~n (rot) 1 0

I
2 10
3 7
4 5

'11!111111.11·1111.IIIII·i@~::;:·.:·:;·:":.::11!1i 1·I·i["~I"III!llllll:....:.:...:.:....:::::::111
o 0 0 0
o 4.20 1.13 1.44
o 0.38 0.11 0.12
o 0.20 0.07 0.07

105.0 322.0 193.9 60.6
238.0 405.0 316.8 52.0
260.0 397.0 318.8 44.6

3.0 228.0 36.4 54.1
2.8 174.0 43.7 48.3
1.0 104.0 24.6 39.9

7.1 8.7 7.7 0.5
7.1 8.2 7.6 0.4
7.3 8.4 7.7 0.4

0.02 2.90 0.67 0.79
0.03 7.70 2.07 2.70
0.11 8.20 1.77 3.22

0.01 0.10 0.03 0.03
0.02 0.09 0.04 0.02
0.01 0.03 0.0.2 0.01"'

I .724.300. GEOLOGIC INFORMATION.

724.320. RECLAMATION & HYDROLOGIC BALANCE.

Detailed geologic infonnation as required under this section is given in Section 600.
\

724.310. PROBABLE HYDROLOGIC CONSEQUENCES.·

Geologic infonnation given in Section 624 is provided in sufficient detail to detennine the
hydrologic consequences of the mining operation. Details related to hydrologic consequences
are discussed in Section 728.
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724.400. CLIMATOLOGICAL INFORMATION.

Geologic infonnation given in Section 624 is provided in sufficient detail to detennine 1)
whether reclamatiol1 of the Mine Permit Area can be accomplished, and 2) whether material
damage to the hydrologic balance outside the Mine Pennit Area is prevented. Reclamation
designs and plans are submitted as part of thiS pennit within Section 750. Reclamation de,sign
details provided as part of this submittal indicate mine disturbance bouno.aries which will be
honored during the reclamation phase of the mining operation.
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.724.410. CLIMATOLOGICAL DATA REQUESTS BY THE DIVISION.
~

The continental climate of the Mine Permit Area is typical of high elevations in the
Intermountain Region, with relatively high amounts of precipitation (occurring primarily as
snow), low temperatures, and a short growing season.

724.411. AVERAGE SEASONAL PRECIPITATION.

According to Jeppson et al, (1968), the Mine Permit Area has a mean annual precipitation
of approximately 30 inches. The national weather service recording precipitation gauge installed
in Eccles Canyon recorded 29.8 inches of rain and snowfall during 1980. Most precipitation
falling on the Mine Permit Area is received in the form of snowfall (approximately 77 percent)
during the months of October through April. The remaining 23 percent occurs as rainfall during
the months of May through September.

The following table showsannual precipitation for Utah as a whole, for a USGS station
located at Nephi, Utah, for a Forest Service station located at the Coastal States Energy mine, and
for a private station at Cyprus Plateau Mining Company (CPMC). This table can be used to help
correlate spring flow increases or decreases with changing precipitation.

TABLE 724.411
ANNUAL PRECIPITATION (INCHES)

Nephi 23.57 24.16 19.11 16.83

15.61 12.18State

Coastal States

CPMC

25.15 20.58 23,82 17.26

14.42

23.40 10.71 9.94 10.99 10.88

20.65 12.30 12.79 13.06 12.69

26.99 26.98 19.68 20.43 17.24

21.07 13.82 18.07 13.51 8.97

22.41

9.65 10.7

724.412. AVERAGEWIND CONDITIONS.

Local air patterns in the Central Utah Coal Basin area tend to follow the general surface
drainage patterns controlled by topography. At night, the cooler denser air tends to flow down
local drainages producing canyon breezes. Day time breezes tend to reverse this direction and
flow up local drarnages due to surface heating effects. Regional winds in the Mine Permit Area
usually originate from the west and northwest and generally do not exceed 20 miles per hour
(U.S. Geological Survey, 1979). Additional wind speed and direction information for the area
may potentially be obtained from the mine permit application submitted by Coastal States
Energy Company which is on file with UOOGM.
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724.600. SURVEY OF RENEWABLE RESOURCE LANDS.

724.500. SUPPLEMENTAL INFORMATION.

724.413. SEASONAL TEMPERATURE VARIATIONS•

724.420. ADDITIONAL INFORMATION.
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724.700. ALLUVIAL VALLEY FLOOR REQUIREMENTS.

No additional data is necessary or has been requested to ensure compliance with the
requirements of R645-301 and R645-302.

Temperatures in the area are highly influenced by elevation (Utah Division of Water
Resources, 1975). According to Jeppson et a1. (1978), January temperatures range from a mean
minimum of about 7 degrees Fahrenheit to a mean maximum of 28 degrees Fahrenheit. July
temperatures range from a mean minimum of 40 degrees to a mean maximum of 77 degrees
Fahrenheit. The average frost-free season of the Mine Permit Area lasts about 4? days.

Ground water aquifers and their recharge zones do exist on and adjacent to the Mine
Permit Area. These ground water aquifer and recharge areas are discussed in Section 722 of this
permit. Additional information related to subsidence can be obtained by referring tol.tII
~w.]..$. Seetiea &614301 (;00, and·information related to hydrologic consequences of mining
can 'be found in Section 728.

According to information provided within this submittal, there are no adverse hydrologic
impacts addressed under the PHC, nor are there add-forming or toxic materials present that
require suppl~mental information as required. under this section.

By an earlier determination between the mining facility and the State Regulatory Agency
it was determined that neither of the applicants facilities were within an alluvial valley floor.
The Belina Permit Area is located within the headwaters of a canyon drainage system, and the
Valcam Loadout Fadlity!Rti¥i§.M~jii1i.lillif:iriimIii.lil~i)il[ltii)J.I§!~iiim~iiiislocated upstream
of a valley floor. According to a conversation between Hansen, Allen & Luce engineers and Rick
Summers ofUDOGM on May 11, 1989, it was learned that UOOGM has a letter from a State Soil
Scientist that indicates that the Coastal States and Blazon mines are not located in an alluvial
valley floor~)I:i:II_)::Ilmf.mtmni)I::ifiiIi:~iifimJjlf:.qigmIit;i)ti¥I.;i:::iRf;i:;m!i::):::§li~il~J:ii::::~
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725.100. HYDROGEOLOGIC INFORMATION FROM GOVERNMENT
SOURCES.

No known data (other than water right and well log data) exists from Federal or State
Agencies for the Mine Permit Area as requested by this regulation. All well logs available from
the State Engineers Office for wells within the search area as shown on the surface and ground
water right map (724.100a) are located within Appendix 725.100. Note that well logs are not on
file at the State Engineers Office for some of the well water rights shown on the map.
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According to the Blazon Mine report in the possession of UDOGM, the area below the Valcam
Loadout Facility is a valley fill area, however, the Valcam loadout area and upstream areas are
not. A. decisien Booing resultingfFom the t'Mgast 1984peFmit applieation also iOOieates that
tbe faeilities o'flffled by the applicant are not located in an alla-vial valley. Reasons generally
cited for determining that the requirements for an alluvial valley do not apply are 1) no sub
irrigation system is being used in the area, 2) the Mine Permit Area itself is not being used for
agricultural or flood irrigation, and 3) the topography is typical of a narrow canyon and not a
broad valley. .@p:p.!"i::::R!::[~~1I:[ml.ll!yg!I9:9:::[l:~![~pit9:l.il~t[!!i~[~:!ppt!"ilt~::~lpm§M~~:~§f;:ll,
11*f£;g.::I§I!~lt:~:~~ll.f:~:!t~:[lt9:.1:!III.Pg~#..::g:+.I~t~ ., tJll}f~J
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725. BASELINE CUMULATIVE IMPACf AREA INFORMATION.



727. ALTERNATIVE WATER SOURCE INFORMATION.

726. MODELING.

725.200. HYDROGEOLOGIC INFORMATION FROM APPLICANT•

725.300. APPROVAL REQUIREMENTS.
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The impacts resulting from local mining include those identified under Section 724.600
related to subsidence, and those general impacts. identified under Section 728 related to the
hydrologic impacts of mining. Alternate water sources for interrupted or af(ected water supplies
are identified in the respective section if applicable.

HYDROLOGIC IMPACT OF MINING~ACTIVITIES

728.100 thru 728.333. PHC DETERMINATION OF QUALITY AND
QUANTITY.

In addition to the discussion on probable hydrologic consequences of mining provided
within this section, the reader is referred to Section 600 wherein a discussion related to the
geologic related impacts of mining is given.

728. PROBABLE HYDROLOGIC CONSEQUENCES (PHC)
DETERMINATION.

This information is provided under Sections 600 and 728.

Surface water modeling used within this mine permit renewal application is restricted
to the use of a computerized SCS runoff prediction model developed by Hansen, Allen & Luce,
Inc, as well as some basic pond routing as required for design. It is understood that all designs
implemented as a result of the modeling techniques are reviewed and compared using similar
in house techniques by the regulatory agency prior to installation. No ground water modeling
has been completed for the applicant.

All hydrologic and geologic information required for permit renewal is contained within
this permit application. If additiOftal HOOrmaooB is FeEJ:1:Hred priOF to appFov-al, said iNermaooB
will13e sal3mitted to tRe regulatoFy ageBey.

As has been noted previously in this permit, the Mine Permit Area is covered almost
entirely by the Blackhawk Formation. This formation consists of interbedded layers of sandstone
and shale separated by various minable and non minable coal seams. The sandstone beds are
generally massive while the shale layers act bentonitic, tending to swell when wet and
decomposing into a semi-impervious clay. Investigations at springs and streams in the Mine
Permit Area have indicated that the shale layers impede downward percolation of water through
the Blackhawk. Danielson et al.(1981) observed that the downward movement of water is
impeded by shale layers in the Blackhawk which carry the waterto a discharge point where the
shale layers outcrop. The fact that most springs are on fairly steep hillsides and not in channel
bottoms where a regional aquifer would tend to discharge provides additional evidence that the
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springs in the upper elevations of the Blackhawk Formation (such as those. within the Mine
Permit Area) are draining perched aquifers. These springs tend to receive water from localized
rather than regional sources.

Increased flow patterns were found to exist at all stations for the years 1982 and 1986, as well
as for 1983 with only one exception. The exception noted at the time of the 1983 sampling of
station 831-13 is related to the fact that Uttle if any change in flow condition is noted. All
springs with the exception of 57-11 and 536-17 showed increal?ed'flow conditions during the 1988
sampUng. 5tation 57-11 shows a fairly large decrease in flows between 1987 and 1988 whereas
the decrease for station 536-17 was only minor.

5pring flows throughout the Mine Permit Area vary over the years with wet years recharging
the ground water systems and dry years depleting them. Only within the last two or three years
has there been noted a continued decrease in spring flows which has not been characteristic of
historic conditions. These decreases in spring flows can be directly attributed to decreased
precipitation and recharge ~~::'§!I1ii§~g:::::m~tii!igp~~l,§i:':Zg~~:P';Q::::and are not believed to be the
result of mining impacts. Precipitation records which help document local and regional drought
conditions were presented earlier in Table 724.400a. Continued monitoring of local area springs

The matrix analysis indicates that all seven springs identified above showed a consistent
decrease in flow over flows recorded during the previous year for the 1981, 1985, and 1987 time
periods. Even data collected for 1984 and 1989 showed only minor exceptions to this pattern.
A review of data collected during 1984 indicates that two of the seven springs showed little (if
any) variation between the years 1983 and 1984. Only one station in 1984 (536-23) showed an
increase in flow, and even this increase was minor in comparison to recorded variations atother
locations. A careful review of the spring depletion curves will reveal that the 1989 exception is
in question as to the accuracy of the recorded flow rate. The data would seem to indicate that
the recorded flow is higher than would be anticipated based upon locally recorded climatic
conditions. Given these sUght anomaUes, it appears that five of the nine years of record show
a consistent decUne in flow rate over flows recorded during the previous year.
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In determining the magnitude of the effects of mining on areal hydrology, it is important to
recognize the uses of the hydrologic resources. Within the Mine Permit Area, the principal use
of the hydrologic resources is for watering livestock and wildlife as shown in Table 724.100a.
The area has numerous springs, seeps, and several streams. It is believed that the disturbance
of some of these water sources will not necessarily create a hardship on livestock or wildlife
because of the existence of numerous water sources. The overall impact to livestock and wildlife
will however depend upon the magnitude of local disturbance due to mining activities.

As· an aid.in determining the hydrologic impacts of mining, spring depletion curves have been
prepared for each of the monitored stations located within the Mine Permit Area. These spring
depletion curves are prepared annually as stated within Section 731.222. 5pring depletion curves
for the years 1980 through 1989 are presented in Appendix 728 for 5tations 57-11, 524-12, 525-13,
531-13, 536-17, 836-19, and 836-23. mlII.Ij~:f.9~~liiili~::III.t:1.lI.mMi1:.Uf:lr;.11immtll
1£!R.~~Jm~_::9••!::i."II£::::~jAbrief review of spring depletion curve data was made
in preparation for this permit .renewal wherein a matrix was formed to indicate by curve
whether spring flow had increased or decreased for any particular year.



MAP &614 391 728.190a ~

SUBSIDENCE EFFECTS

A discussion of water quality impacts of mining as required within this section is given within
each of the following subsections as it relates directly to the effect of mining.

and the preparation of spring depletion curves will aid in determining if and when impacts are
felt by the local hydrologic system.
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GfOUM SUfVeyS have beeR coooueted aftftually iR late SUHm\(!f to detef'fflifte aRd
EloCU1lleRt the surtace edEleftCes aREl effects of sabsideR€e. No SUFfaCe effects of subsiEleRCe hav:e
beeR feUREl abov:e areas v.rllere ,iDaFS have Ret beeR puHeEl. Also as e<pecteEl, wllere the
overbUfE1eR abovetllemifteEl coal seam is gt:eatef tllaft about 700 feet, Re SUffa€e eYMei'\Ce of
sabsiEleRce (51:1Cft as surface cFaekiftg) Ilave beeR RoteEl. .

SHbsiEleRce feuBEl to e*istvlithiR tfte Blackhawk formatioB of tRe MiBe PeFH1it l\Fea appealS to
be more sigBifieaRt tllaR tllat experieft€eEl by ether local miRes. Two e*plaMtioftS are gWeR for
this. FiFst, otReF miRes geflerally Ilave mote ov:eraameR thaR is typical of subsideEl areas of tile
BeliBa MiRes. Greater OVeFaUmeB thickftesses geBeFally Elo BOt pefH\it the Elev:elopH\eftt of
cracks, ROleS, OF ether ftOticeable surface effects Of subsiEleBce because of the ElistaRce through
vffiiea EldormatioB must tracvel before beiRg RoticeEl OB taeSUffaee.. The seCORd reaSOR foF
soosiEleBce is that tmough the miftiftg of local coal reserves the area aas beeR fOUREl to CoRtaiR
mOTe faalts taan were origiMlly lffiO'WR to e~t. Tae fFeqaeBcy of faaltiB.g iR the MiRe PefH\it
Area appealS to be aigaer than that fouM iR other SHHOUREliBg miRes. Paults reElHCe tae ability
of a formatioR to ,,'ithstand stresses caused l:1ye>cl:racting a coal seam aREl subsequent

Ia tile SUftll'fter SUR'ey of 1982 seme subsideftCe aaeki.Rg was Eloe\:Hl\emeEl OR tllesidel\ill. east
of tile Soathyof'lt of Eccles Creek: Ia ORe 10catioR a hele llaEl Elev:elopeEl ElovlR the ftH.l from a
small spFiftg (SpFiftg.S2§ 11). The ftewof about 1.5 gelloM per miftute (gpm) ff'om·tlle spFiftg
El-i:sa-WeaFeE1 mto tile Ilole. Ia tile 1983 summer survey, subsl6eftCeeffeetswere observeEl tEl have
iftCt'easeEl iR the South Pof'lt area, aREl subsiEleftCe haEl also appeaFeE1 iR Wftisky CaftyOR EliFeetly
south· of tile BeliRa No. 1 portal area. GradES hav:e appeareEl aftEl some siRk Iloles have
ElevelopeEl.· ORe of thesesiftk holes is m a inteffftitteRt siEle tfibutary Reaf the lleaEl of ¥lftisky
Greek aREl south of tile BelisMiftes.· NosuFface e,.>iEleftCe5 of SHbSl6eRCe were observeEl ift the
Al:J:g1:1St 1983 SHf'Vey iR areas Ila~'iftg more thaR about 350 feet of ocveroomeR aeoY.>e the mifteEl
coal seam, Of'· v.rllerepillars Ilave ROt beeR ptillled. Af\ftHal subsiEleftce suf\'eys 1la'V€ cORtiftued
to be perfofH\eElfof tile miRe area. A s\:1:H\H\ary· map sfton'iftg sabsiEleRCe features felated to
miRiRg activity tllrough1990 isproviEleEl OR SHbsiEleR€e Base Map R614 301 728.1008. The
reaElet'is FefeffeEl to the fact that flO Rew subsiEleRce w-as RoteEl as a feSUlt of the 1990peElestriaR
sllt'V'ey cOBElueteEl iR At:tgH5tof 199G. It is amieipateElhowecveF that aElElitioMl s\:1:bsiEleBce will
Oeatf ElHFiftg tile Re*t fev.. years as mmiRg COBtiBUes in the ad1aceRt area to 'Alhisky Creek:

••~i:imJ.j,f.fj~tli:i:i:i!II.ii~~!.111B1.ili{.~~lliJiI.~:ililll.~.iiali1.mmB
1\§1.r.ImII.ii!."l.f.ilim.l.Ilmjj:IRm!lmIl.tllRI1,!J.~I~
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Aftef studying hydmlogie impacts of coal mi:aes iR the Blackha'wk FOfRlaaoa of the Wasatch
Plateau, Damelsoa et at (1981) coacluded:

5\:lbsideace. Coasequeatly,·m faulted aFeaS, subsideR€e effects afe likely to tmfl:Smit fuFthef
v:ertieally.

¥lhefe su.-bsideR€e has aot beea ettefl:Sive aadl\~ ''t'atefbeafiRg rleaes that ovedie the
8taf Pomt Blackhawk aquifef are pefched, it is l:lfili:kely that mme dewateriBg ifl:dt:J,ces
greiltef rechafge to thegt'oufl:d WEttef system. Nathef is it likely uadef these eoOOHioIl5
that the flew of spfiRgs that issHe flam the perefled 2iOfles· Of the· rate of Rataml
dowftw~Fd .leakage iftto the Star Pomt B:Iaekha-wk aquifef afe affected by lftifte
d~f..-ate~ag. HO~.Tevef,. aatuml reeftafge aftd disehaFge relaaoasllips eaft chaftge if
~y?faUli€COflaeCHeft ~etweeR the pefcheEi 2iOfles ed the Staf Poim Blaekhawk aq\:l-ifef
15 lR€FeaSed by fl'aetufffig dHe to sHbsideR€e.

!

!'hl. fto~ea-ble ~~es iR the high e~ev-aaoft, pefcheEi.sJ)riftgs are e*pected withm the J)oftiOIl5
of the Mme Pefftllt ..1:i'ea 'V:hefe the pH:IafSafe ftot pulled ofl'trBere the oVefb\-H'deft is greatef thaft
about aBO to 400 feet. HOlr;evef, ia the feft'\aiRiRg afeaB, as flas heeR dealmeftted,5Uhsideftce
eaft aftd does e*tefld to the sUffaee thefwy alteriftg the feeflafge fUfteff cflameteristics of tae afea.
Pefehed aqHifefsin these2ioaes may he paFtially Of l\rBolly dfamed. This mar iR€rease the
re~pge to the fegio~laqu:ife~,ma:ease the watef made m the miRes, aftd/Of ehaage the poim
of d15cflafg~..ef a SpfHlg. H15 helier.'-ed that some evideflee. that· this is .0c€1:H'fiftg has heeft
hFOUghtto~t asa ;esHlt of the 1990 seep aftd spfiftgiftvemoFy discussed earlief m this pefft\it.
OT,,'efthe pefiod of ame hetweeft the 1979 aftd 1990seep aad spriftg 5\:llVeys it kas heeft ROted
~t so~e SP~Ng~ h~ve dried.l:lJ? w~ othefs have appeared. ContiftHed seep aftd spfiftg
IftVefttOfle~will.aId ~. d.0almefttiftg thIS pkeftOft\eftoft:· .It is ~eeted.that the shale aftdclay
larefs whick e*lSt ':'lthtR the Blackhawk femultiOft will have ateRdeRcy to seal cfacks that
develop, thHSfeducmg tae lONg teffl\ l\ydfelogie imJ)aets of suhsideR€e.

8~~idence impacts OR ~eFcfled spriftgs 'V:ithiR the Mme Pefmit ARa afe ROt e>Epected to reduce
Slgm~Rtlybase flows 1ft local peref\l'\ial stfeams iR the afee hecaHSe of 1) the lapge ftHn'\hef of
tae ~PfHlgs that afe fouftd· ~ll of which are ROt affected simiJarly), aRd 2) .becal:lSe of the
relatively smallflOlf{ fates chafadef'isac of high elevaaoft pef€l\ed SpriNgS.

8pfiflgs locate~ .wita~ Boafdi~hol:lSeCaRyuft J)FOvide aR ideal eXilmple of the .fdatively low
£low fates .typICal of htgh elevatlOR peFCl\ed spriNgs aRd the re~~ve impact they have OR hase
£lov:. DuFmg the ~fly ~~me:o.f 1979, 1a sp;mgs with a ce~iFted flow of appfO*imately 0.09
c~s (39~m) were IdeRtIfied WlthtR the Bo?fdmghol:lSe CaayoR dfamage area. These 18 spriNgs
dId ROt INclude those laFge dev:eloped SPfil'\gs located ReaF the caRyOR mOHth. Records fofthe
yeafs 1980 thfOUgh 1983 show that the avefage }l:il'\e flel\' witftm BoafdiRghOl:lSe Creek ~07..e
the la~ge spriRgS Rea: the caR)"OR mOl:lth) 'Vias ahOHt 6.2 efs. A cempafiseR of flow's ffom the
13 sp~gs aRd Boafdmgho~eCaRyoR eleaFlymdieates that flow flom the high pefChed spriRgS
comoouteoRly a small peFtloR (1.4%) of thetosl hase stFeamflew. It is aR-tieipatedthat SimiJaf
aaalyses cOHId he peFfofR\Cd OR ethef local dmmages shOHld it he desifed. Hov.'evef,sueh
analyses are NOt iRcIHded heFem, aNd if desifed, afe left to the mteFested paFty to peFfeffl\.

A compaf~soR.betweeN~igh ~prin~ aRd local stFeamflews fef the fall period shows th~t SpriNg
£lo'w cOR-tOOUtlONS are still R\lf\:or WIth an estimated flew contributioR iN the 5% faNge. The 5%
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Subsidence Base Map &614 301 728.100a will be updated aftftuaUy to. documem potential
subsideftce areas above the Belma Miftes. Updated versiofts of this map along with a report
des€ribiftg the obscfl'cd subsideoce effects will be submittedaf\f\ually to the Utah DivisiOft of

¥lheR subsideRCe FCSH!tsiR the draimRg of the small pefcl:ledaquifers i:ato the miRes, the
drai:aed wilter will either 1) aid iR ree!\argmg the regional aquifer aBd tft\:l5 ev:eRtaally resWt iR
&1\ H\ereased disehMge f£em the aqaifer at same loeatioft, ef 2)v+iY ii\eease taea:me1i:at of water
that will be discharged frem the mmes by way of WRisky Creek into Becles Greek: Sufiace
mnoff. from small upstream w~tershed areas will also be eaptured by· subsided areas and
cOfltrieute to the discharges meftoofted.

estimate is based upon recorded Boal'dmghouse Creek flows fur the August period of1.5 ds and
the assumption that high elevatioft spFiRg fie,..'S remaiR at approximately 0.09 d's. In reality,
spring flev.'S will decrease as the year progresses as will the estimate ofcofttributien. The
purpose of this e*ftmple is to illustrate t!\at e\~en with an uMealistic 'Vo'ofSt case, dr,r.Jl:g up small
perched springs will not be expected to. decrease base flews of the pef'eflfl:ial streams
SigttiOOUltly.

Aft additional effect of subsidCRCe whieft was just alluded to would be the potential fer flow
from spHags Uftaffected by subsideftce te flow iRto a subsided area.IR sueR eases the spfi-Rgs
will still provide a water supply for 'wildlife aftd vegetaooft above the suesided areas.

:As has beeR stated, subsideftce is expected to have hydrologic impacts iR the areas where pillars
are pulled from miftC wOfkiftgs and the ot;erBurdeR is less thaft appfo~tely350 to 4Q0 feet
thick: Peref\f\ial stFCams(i.e. South Fork of Bodes Creek, WlJisIEy Creek, BoardiRgl\ouse Creek,
Fiftft Creek, aM Wftg Creek) "till be protected from subsideRce tMough the pfactice of leavmg
pillars befteath the pereftftial poftieftS of these streams. PiIla:Es will ftOt be puY:ed where aR-y
pereftftial stream is located withift the area. iftCluded Vii-thin the aftgle of draw of the miRes. The
currefttly proposed aftgle of draw fer these buffer zoftCS.is 3S degrees from veFtical. Hewer.'er,
the aftgle of dra-w' ift the Blackhawk Formatioft is likely coftSiderallle less thaft 35 degrees. Wheft
documCfttation of the acmal aftgle of tirawcaft be obtaiRed, a request will be made toredu€C the
size of the buffer zoftes accol'diRgly. .
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Suhsideftce :has the potefltial fur mcreasiftg the discharge of S\:l5peftded sedime:at iR adjacem
streams due to the distUfbaRCe of loeal geology (By potefltial defttld.iftg or by softeRiRgof the soil
stflICtuFC). As arestHt, subsided areas may teftd to erede more thaft uftSUBsided areas UfttH they
are w"Cathered aBd re".'egetated. SabsideRCe is ftot afltieipated iR streambeds or pCfCftftial
streams, si-f\ce they will be protected from suBsideftce by limitiftg adjaceftt coal miRing activities.

8ubsideftCe may also impact w~ter quality iR local streams. Sftovliftelt and surface ftHl:eff frem
raiftStefR'lSis typically of very goed quality as is spriftg diseharge. For e*ftmple, average
ee:acef\tfaftel'\S ef total Elissolved solids (TDS) for spfiftg dise!\arges ftoted iRSectieft R,614 001 7QQ
are gefterally ift the raftge of appro)(imately 20000 4fl0 mg/l. It is afttieipated that the. portioft
of FI:1:fteff that is ifltereepted by suBsideftCe craclEs '\'Iill develop increased COR€efttratioftS of some
w~terquality parameters (Sueft as 'TDS). Because the ameUftt of v+~aterbeiftg pote:atially eaptUfed
bysuesided areas will berelam~lysmall mcomparisoft with the overall velumeof ground
, ..~ter withift the Mifle Permit Area, it is believed t!\at the overall impact te surface water EJ:llality
will be minimal.
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MINE DEWATERING EFFECTS

Oil, Gas, aRd Minffig. Aerial photogFaffi€tric SUIVeys have also been iflitiatea as an aid in
aetetminiflg ana momtoFing the effects of suesidence.

Flow measurements have been made of the mine water discharge from the Belina No. 1 Mine
since 1977 (there has been no discharge from the Belina No.2 Mine). Discharges statistics for
available data for the period between January 1981 and June 1989 are shown in Table 728.100a.
Discharges at the Belina No.1 Mine increased during 1983 over that recorded for the prior six
year period. The increases experienced are believed to be the result of 1) increased natural

Water is usually made at the face of the mine workings. Hansen (1979) reports that mines in
the Wasatch Plateau coal field generally yield less than 10 gallons per minute per active face,
with drifts drying appro:xi.In8.tely 500 feet up-dip from the face. Once a section dries up, leaks
rarely reappear. This condition has been observed locally in the Belina Mines with the exception
that dry conditions generally develop within 200 feet of the face. Apparently, only a zone of
saturated sandstone immediately adjacent to the mine face is dewatered by the drift.
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Water made within the mines (except for water intercepted by subsidence cracks) is not expected
to have any relation with the perched, undisturbed aquifers. Mine water is either stored within
the mines, evaporated, hauled out as moisture on the coal, or discharged into Whisky Creek.
The exact quantity of water evaporated and pumped out of the mines via. the fan is not known.
Data are not available to make such a calculation. However, as reported in the technical review
comments from OSM, 19 million gallons (equivalent to only 36 gpm) of water are evaporated
annually within the Utah Power and Light Company Wilberg Mine. This estimate is based on
an air flow in the Wilberg Mine of 570,000 cfm, with air entering the mine at 45 percent
humidity and exiting at 98 percent humidity. Air entering the Belina No. 1 Mine is believed to
have greater humidity than the Wilberg Mine due to differences in climatic factors between the
two mine sites. There will therefore be less potential for moisture pickup through the Belina
Mines than in the Wilberg Mine.

The air flow through both the Belina No.1 and No.2 Mines is approximately 565,000 cfm
(405,000 cfm from Belina No.1 Mine), approximately that of ~pe Wilberg Mine air flow rate.
Considering the humidity comparison made above, it is estimated that the Water loss due to
evaporation in the Belina No. 1 and No.2 Mines will be less than 36 gpm. The amount of water
hauled away as culinary wastewater is equivalent to an annual average flow of about 1.4 gpm.
Approximately 16 pounds (0.26 gallons) of water leave the mines with each ton of coal shipped
from the mines. At an eventual maximum production rate of 2,016,000 tons per year (only abut
750,000 tons were shipped in 1982), this amounts to an equivalent flow of 7.4 gpm.

More water had been encountered inside the Belina No.1 Mine than was initially
anticipated. Significant sources of mine water have generally been associated with faults or rills
in the formations. However, consistent with initial projections., some faults have been essentially
dry. The identification of additional faults (beyond those originally known to exist) is believed
to be one cause of the higher than anticipated amounts of water encountered. Above average
precipitation and runoff in 1982 and particularly 1983, and the effects of more surface subsidence
than was initially expected are also believed to be contributing to the increased amount.of water
in the mines.
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TABLE 728.100a.
DISCHARGE STATISTICS FROM THE BELINA NO.1 MINE IN CFS (1981-1989)

A probable beneficial effect of mine dewatering that may partially or completely offset the slight
negative effect on water quality preViously described as a result of subsidence was noted by
Vaughn Hansen Assodates(l980). Because the Belina Mines act as interceptor drains, the
ground water that is brought to the surface may under certain circumstances have a lower
dissolved solids content than would have existed if the water were to continue its downward

As pointed out by Waddell et al (1983), mining activities may have the effect of redistributing
the flow along a stream. For example, flow discharged from the Helina Mines would probably
reach Mud Creek eventually if the mines did not exist, but would be added at different
discharge points (such as seepage zones in Eccles or Mud Creeks). Intercepting water in the
mines probably most likely has the effect of increasing the base flows in Whisky Creek, Eccles
Creek, and Mud Creek during the mining period. When the mining operation ends, base flows
may be reduced slightly until mine cavities are filled. However, as pointed out, the magnitude
of the increase or decrease of baseflows has been, and is expected to be relatively small when
compared to the flow of the principal receiving streams.

recharge to the ground water system resulting from variations in the local climatic cycle, 2) an
expansion of mine workings thereby resulting in the interception of additional waters, and· 3)
the interception of water, or dewatering of small perched water systems as a result of local
subsidence.

The peak mine discharge of approximately 422 gpm was recorded on August 12, 1983. Current
1988 and 1989 discharges are ranging between 22 and 346 gpm (.05 to .77.cfs). Because mine
discharges have beeR 1!~~M~onstant for a number of years, Whisky Creek is RaY; eeiftg Ig
categorized by UDOGM as a perennial streanV:::ii••~l~.:· ··::..:::~:;::;:::;:::::!:lImi.I~J.IJtlli
.I'II?:::·:·:·:·:·:::J{·:~<':············ , , :.:::.:.}:.~:::;.::::~~!!:~;;~!!

between 1980 and 1982, the U. . l1ed and published flow records for
Eccles Creek. At that time the Belina Mines dischargeccounted for approximately 2.2 percent
of the flow of Eccles Creek and about 0.7 percent of the flow of Mud Creek below Winter
Quarters Canyon.

0 0 0 0 0 0 .02 .02 0 0 0 0 0

Maximum .40 ,(17 .53 .77 .46 .93 .50 .32 .94 .31 .93 .15 .40

Average .08 .03 .14 .11 .18 .39 .19 .11 .42 .12 .29 .06 .19

Std Deviation .13 .03 .19 .23 .18 .36 .21 .11 .36 .13 .35 .06 .26
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..
OPERATIONAL EFFECTS

Increased or decreased flow conditions will occur as facilities and drainage control channels are
installed in response to .the needs and requirements of both the coal mining industry and
regulatory requirements. Mining facilities including offices, bathhouses, storage sheds,

Suspended sediment and oil and grease increases in water being discharged from the mines are
removed through a filter pond (OO5A) located at the discharge point of the Belina No. 1 Mine.
Effluent is treated through the series of basins within the pond to maintain regulatory
requirements prior to discharge into adjacent streams.
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Probable impacts of mining upon the surface water system include those associated with
changes in water quality or quantity. Water quantity changes are discussed in other areas of this.
permit section. Water quality changes may be the result of increased or decreased flow
conditions, streamflow alteration and flow diversion, increased sediment or salt loadings, and
increases in selected chemical constituents such as oil and grease, or the potential for acid
and/or toxic forming materials to contaminate surface and ground water supplies.

There is the potential for mine dewaterin.g to divert some water from the Huntington Creek
Drainage into the Mud Creek Drainage through in-mine pumping used to maintain operations.
However, the coal seam is down-dipped towards Huntington Creek to the west. As areas are
mined and abandoned on the west side of the Mine Permit Area, they will collect water which
was encountered in mine sections normally within in the Mud Creek drainage. It is difficult at
this time to identify the flow paths of in-mine water due to the constant need for change within
the mines to accommodate mining operations. Consequently, it is uncertain which surface water
basin may receive additional water at the expense of the other. It is anticipated however that
the potential trans-basin effect is small (less than 1 percent) and .insignificant to either
Huntington Creek or Mud Creekbaseflows.

movement through shale layers, dissolving increased amounts of salt with distance (Southern
Utah Association of Governments, 1977; Hansen, 1979). In this regard, local mines will have a
slightly beneficial impact on the chemical quality of water in area streams by decreasing contact
time with the shale layers of the Blackhawk Formation.

Because of the high alkalinity and low acidity concentrations in the area (differing normally by
one of two orders of magnitude), acid drainage problems should not occur as a result of mining.
This is fortified by the fact that coal in the area has a low sulphur content (U.S. Geological
Survey, 1979).

There has been someconcemexptessed tegatdiI1:gthefactthatflowsfromaspringonthe west
side of Pleasant Valley Canyon near the Valcam Loadout Facility diminished several years ago.
Investigation by the applicant related to this matter has shown that the decrease in flows
occurred during the 1977 drought. For example, Gooseberry Creek, a nearby gaged stream,
experienced only 19 percent of its «-year average during the 1977 water year. Dry precipitation
periods are expected to produce lower than normal spring flows in the periods that follow. The
spring in question has been noted by mine personnel to now be flowing at a rate generally
consistent with those flow rates noted prior to the decrease. The spring is located on the
opposite side of Mud Creek from the Valcam Loadout Facility.



Compacted surface conditions promote the collection and transfer of materials to downstream
locations more readily than those naturally occurring. Oil and grease produced by mining
equipment as well as road dirt and salt are transported quickly to surface diversions which in

The fact that flows are diverted out of their natural overland flow paths and concentrated into
small diversion ditches creates a potential for increased erosion. Under most conditions
however, the erosion potential within these small ditches is designed to be relatively small and
may in fact be less than that experienced naturally. Unchecked rills and gullies formed naturally
through flow concentration may in some cases produce locally larger amounts of eroded
sediment than that produced through controlling runoff.

.Aeid aHd tex4e feFmiBg materials eaeH heceme a critieal semee ef peteHtial eeHtammam te heth
the5tif'faee aHd gt'eUM "vater supplies.A<cerdiftg .te Vaaey Ca:mp perseft'flCl, Be acid er tex4e
fef'J:l\i;Rg materials are presC'flt iB ceal heiftgmifted at the Belifta miRes. A~ part ef tffis peFmit,
the applieam agrees te taki'! ee:mpesitesamples hem shipped ceal at tae trai'f\leadeut faeHity te
ee'l'l:fiJ:m:the Jaek ef leeal add er texie materials.· Saeuld a'f\Y he detected, a meFe eempFeae'flSive
pFegram w411 he· initiated witll. tile aidef the FegulateFfageBcy te idemifythe seur~e e-f the
material aM te devclep a pJaH te meet Feg'tHatofY f~meBts.
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maintenance buildings, etc. all of which require the modification of a sufficient portion of the
adjacent land surface to house the mining operation. These land modifications result in changes
to. natural flow paths and runoff rates as flows are diverted either around the mining operation
or through a series of ditches, culverts and sedimentation ponds. The installation of runoff
facilities are for the express purpose of minimizing impacts as directed in the regulations.
Surface waters originating upon or passing over the mining area are collected into man made
ponds wherein flows are detained or retained thereby minimizing downstream erosional or
flooding impacts.

Mans presence in any area will result in the introduction of non naturally occurring materials
into the environment. In the presently discussed mining situation these introduced materials
generally consist of such items as oil & grease and road salt. Oil and grease generally originates
from mining equipment necessary to remove the coal from the mine and prepare it for sale and
transport. Road salt is applied at times directly to mine roads as part of winter safety prevention
programs designed to protect the health of both miners and visitors to the mine. These
parameters are collected via surface water conveyance ditches and culverts and stored.in local
sediment ponds. Every attempt is being made to eliminate and control these parameters such
that the effects on downstream areas is minimized.
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As noted in Table 724.200a, flow at YC-4 rises only slightly during the spring and summer
period whereas increased flows are more readily identified for VC-5. This is due to snowmelt
between Stations YC-4 and YC-5, increased spring and seep flow, and IImI:G:j~edischarges
to the surface into Whisky Creek. The presence of the mine effects local area hydrology in the
sense that local streamflows are increased. During low flow winter periods the Belina mine
discharge may be the only water entering Whisky Creek since little if any flow has been noted
historically at Station YC-4 within the upper portions of Whisky Creek above the mine.

The Mine Permit Area experiences heavy snowfall during winter periods resulting in the need
for ice and snow removal in order to maintain safe road conditions. Snow removal equipment
are used throughout active mine areas to remove the heavy accumulations of snow which fall
each year. Many road areas also require the addition of salt to reduce and eliminate ice
accumulations. These snow and ice removal practices, although necessary, contribute to the
addition of additional salt loads to local streams. Local impacts resulting from the addition of
road salt is limited to winter periods when ice accumulations prevail. Should additional data

Naturally occurring seasonal TDS variations are believed to be similar to those identified for YC
1, YC-2, VC-4, VC-10, VC-l1 and YC-12 where average quarterly values are recorded to be the
lowest during the spring snowmelt period and highest during lower flow periods. TDS values
are typically lower during high flow periods than at other periods of the year due to the dilution
of the water quality parameter. Station YC-5 is the only surface water station which breaks this
standard pattern. At YC-5 the highest average TDS period of the year has been recorded during
the second quarter. The anomaly noted at YC-5 is not believed to be representative of true
conditions at the site because the high value recorded basically results from two high TDS
samples reported in the data. On June 27, 1986 and on April ~! 1988 TDS was measured to be
4,000 mg/l and 1,960mg/1 respectively. If these two samples are deleted from the database,
then the average TDS value for the period of record drops from 591.64 to 352.80. By making this
modification, the average TDS value then becomes the lowest quarterly average for the year
consistent with other local stations.

tum carry the material in concentrated channels to sedimentation ponds located at the
downstream ends of disturbed areas. This concentration is different than that which may occur
under natural conditions where wind blown dirt may become trapped within vegetative soil
cover complexes, surface depressions, or cracking. Under natural conditions, little to no oil &
grease and road salt would be present. In order to identify potential impacts to the surface
system, the water quality program outlined within this permit is proposed for implementation.
As part of this program, seasonal water quality statistics are collected and analyzed as discussed
in the following paragraphs.

Seasonal surface water quality variations are discussed within Section 724.200 of this permit with
Table 724.2ooa documenting seasonal water quality statistics associated with each surface water
monitoring station. Data shown in the table can be used to help identify those seasonal impacts
to water quality which are mine related. For example, Station VC-4 is located along Whisky
Creek above the Belina Mine complex whereas Station YC-5 is located on Whisky Creek at its
confluence with Eccles Canyon Creek. Seasonal water quality variations noted between the two
stations helps identify impacts to surface waters resulting from mining activities. The following
discussion gives a guide to some of the differences which are identified in the water quality
statistics between Stations YC-4 and YC-5.
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IMPACTS UPON WATER RIGHTS

be available, it is believed that the data would show that increases in TDS (over background)
within the heaviest snowfall period of the year are higher than those noted for other winter
periods.

It is believed that Mud Creek on the east, and Huntington Creek on the west serve as boundaries
to impacts which may potentially be created by discharging water from the mines. The potential
impacts to surface and ground water rights resulting from mine discharges should therefore be
confined within these boundaries.

In addition, east flowing ground water within the western half of the Mine Permit Area has the
potential for entering Mud Creek at locations upstream of the confluence between Eccles and
Mud Creeks. This potential exists through water table seepage along perennial streams, or from
local springs. Although mine discharges will enter Mud Creek (and thereby remain in the Same
drainage basin), they will do so at the confluence with Eccles Creek and therefore not be
available for use at upstream locations where water rights may potentially exist.
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Water entering the mines from various sources is-:.Y!:jji:§I:~i:~onveyed to the surface and
discharged into Whisky Creek, which in tum flows into Eccles Creek and Mud Creek. This
discharged water is developed within the mines from various locations and includes water
which wo~d have naturally flowed through time into both Huntington and Mud Creeks. The
amount of water diverted in this manner from Huntington Creek is not recovered downstream
within the same drainage basin from which·it was taken, but it is rather discharged into the Mud
Creek drainage. Water rights which potentially use this water at downstream locations within
the Huntington Creek drainage could potentiallybe impacted by this interbasin transfer of water.
An accurate determination of what percentage of water may be affected. by aninterbasin transfer
is difficult to obtain because of the high variability and occurrence of mine inflows. Average
mine dischargeS are discussed within Section· 731.221.

Impacts to water rights associated with the perchedaquifer system could occur asa result of
subsidencei~::!il.i:::i!~9::!!i:f._g:~::!@nl~1.9:19.ng,:!!:1~i:HI~!!!i!lithiiI:.~!!!miii§iiit!!:j:!§itf:9U]ili

ft~f:m:::tl~§i.r:~:m!M!~lm:~j~li:~~Uip!~ In areas where overburden is less t'Ra:a 350 te 400 feet imtyt
AQQ:::!i!::tm:!!::lgt!!:::!i~~wi~>, subsidence cracking can extend to the surface thereby altering the
recharge/runoff characteristics of the area. Alterations can include partial or complete draining

As discussed previously, ground water intercepted within the mines and iIIt.tv.IIfM
discharged in Whisky Creek will have the effect of redistributing flows within the hydrologic
system, thereby potentially impacting both surface and ground water rights (which are discussed
in Section 724.100) within and adjacent to the Mine Permit Area. The impact however is
believed to be minimal. According to best information available, ground water within the Belina
Permit Area has a general ea~t west flow direction with the ground water divide located
approximately alone the Carbon and Emery county lines. Waters entering the ground water
system west of the ground water divide flow to the west towards Huntington Creekand Electric
Lake. Those on the east flow toward Mud Creek, with the greatest majority of water feeding
the area upstream and south of the confluence of Mud and Eccles Creeks.
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Local wells, particularly those associated with water rights 91-1114 and 91-1560 (located in Eccles
Canyonand owned by Coastal States), could potentially be affected to a small degree by mine
dewatering. The overall impact to these wells however is anticipated to be small and should not
impact significantly the ability of the well owner to continue to pump water from the welL

of perched aquifer systems if cracking is intercepted. Although it is impossible to predict the
exact effects of subsidence on existing rights, an examination of the location of rights relative to
potential subsidence impact areas help identify which rights maybe impacted. From subsidence,
spring and water right identification mapping induded within this permit, it is found that the
majority of rights which could potentially be effected by subsidence are those ground water
rights associated with high perched systems, or stream flows which derive their base flow from
high perched systems. A relatively few number of rights exist in these upper areas.

Of the groundwater rights (shown on Map 724.100a) within the Belina Mine PeFBlit Area
potentially affected by subsidence, three rights (91-3595,91-3596 and 91-1058) are associated with
wells, andS rights (93-1532,93-1533,91-1643,91-3499, and 91-3500) are associated with springs.
All three wells are owned by the applicant and all but the well associated with water right
number 91-1058 have been abandoned. The three springs mentioned are all located in the
southwest comer of Section 31 as shown on the water rights map. This zone has less than 300
feet of overburden, and therefore could potentially be affected by subsidence. Water right
number 91-3500 (Spring 531-13) is induded in the water monitoring program to represent the
three identified springs and will be monitored as a base for impacts due to subsidence.

Drawdown in the regional water table resulting from mine discharges may result in the
diminution of flows in water table springs and perennial streams receiving seepage from the
regional water table. However, the impacts associated with mine dewatering' upon any given
stream is anticipated to be small. Should they be required, water rights 91-3587 and 91-3588 in
Boardinghouse and Finn canyons, and spring right 91-3586 in Lower Boardinghouse Canyon
(owned by the applicant) could be used for mitigation to impacts. The monitoring program
initiated by the applicant will help to identify both the short and long term effects of mining on
water rights. Thus far, no impacts related to mining are distinguishable through the use of time
plots of flow data.
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Impacts to surface water rights from subsidence could result from two areas. The first is related
to the runoff-recharge characteristics of the area which are potentially altered where subsidence
cracking extends to the surface. The small amount of surface runoff traversing a hillside could
become trapped in a subsidence feature and enter the ground water system before reaching the
natural stream course. Water thus trapped would however return to the surface at some other
downstream location which mayor may not (depending upon the location of the water right in
question) impact local rights (either positively or negatively). The second impact would be
through the interruption of a ground water source in its return path to the surface. Ground
water movement and natural flow paths may potentially be interrupted by the presence of a
newly formed subsidence failure or crack. The path provided by this new subsidence feature
may redirect ground water flows to lower levels within the system before returning them to the
surface, whereas the water may have returned to the surface at a higher elevation if the
subsidence feature had not been encountered. The overall effects upon surface water rights due
to subsidence however are believed to be small due to the relatively low flow rate characteristics
of the local geology.



RECLAMATION EFFECTS

ALTERNATIVE WATER SUPPLIES AND HYDROLOGIC MITIGATING FACTORS

1. Private contractors living within the district could be retained to haul water to
specific locations from applicant owned sources within Pleasant Valley.

2. The affected water right could be purchased by the applicant.

3. The applicant has two wells within the Mine Permit Area which could be utilized
to supply supplemental amounts of water for both private or industrial use.
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4. The applicant could initiate an exchange of water right with the State Engineer
to exchange water owned by the applicant in Scofield Reservoir· for water
currently found at anyone of the other 71 springs found within or adjacent to the
Mine Permit Area for which water rights have not been filed. This option would
in most cases be acceptable to the State Engineer if it could be shown that the
spring upon which water is being filed is not critical to downstream rights
between the spring and Scofield Reservoir.

The effects upon the surface water system due to reclamation activities is anticipated to
be generally confined to increased sediment loadings during heavy construction periods. As
required, all surface water sedimentation ponds will remain in place until final reclamation in
order to collect and retain disturbed area water. As a result, the majority of heavily sediment
laden runoff will be contained within the respective sediment pond. It is recognized however
that increased sediment loadings do occur with construction activities, and therefore increases
in sediment loadings may occur until the area is regraded and vegetative growth is re
established. Specifics related to reclamation timing and activities is found· within sections 500
and 760.

As indicated above, the applicant owns several water righ~ on or in the vicinity of the Mine
Permit Area, some of them being the more significant water rights in the area. A list of local
water rights is shown in the Vaughn Hansen Associates (1980) report. Water rights listed in the
report as being owned by the North American Coalij:::§!II:::Company are now owned by the
applicant. The larger rights include: Clear Creek Springs (0.5 cfs), Clear Creek Mine Tunnel No.
3 (0.446 ds), O'Connor Mine (0.047 ds and 0.030 cfs), the Belina Mines Well (7.7 acre-feet per
year), and stockwater rights on Boardinghouse and Finn Creeks (unspecified amounts).
Although the applicant owns the water right oriClearCreekTtiririelNo.3;theieiSiio longer-a
discharge associated with the tunnel, and therefore would not by useful for water right
mitigation. Should the flow reappear, it would be available for mitigation of impacted water
rights. The applicant has also transferred 15 acre-feet per year of water rights to the town of
Scofield.

Although, impacts from the mines are not anticipated to significantly diminish the flows
associated with any particular water right, the monitoring plan has been formulated to observe
and aid in predicting such effects. In the event that an impact is determined, one of the
following alternative means of water supply would be used by the applicant to replace an
interrupted supply of any legal owner of such· rights.
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729.200. DIVISION REVIEW.

731.100. HYDROLOGIC-BALANCE PROTECTION.

731.110. GROUND WATER PROTECTION.

730. OPERATION PLAN.
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731. GENERAL REQUIREMENTS.

731.111. GROUND WATER QUALITY.

General requirements given under this section are discussed specifically in Sections
731.110 through 765 as appropriate.

To be completed by UOOGM.

729.100. DIVISION ASSESSMENT.

To be completed by UOOGM.

729. CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT (CHIA).

It is fully expected that if mining activities within the Mine Permit Area result in noticeable
diminution of base flows in streams or springs, that the diminution would be less than the rights
owned by the applicant. These supplies can be used to provide compensation to potentially
damaged users. Meanwhile, downstream users are benefiting from the portion of these rights
not currently utilized by the applicant.

Ground water quality within the Mine Permit Area is protected through the control of
surface waters and containment facilities. Surface runoff facilities have been designed to control
and convey all disturbed area waters (with the exception of those areas which are designated
as ASCA's) into sedimentation ponds located at both the Belina and Valcam facilities. These
facilities are discussed more fully in Section 740.

In addition, the abandonment of certain sections of the mines will allow inflowing water to
create a storage reservoir thereby again contributing to ground water flow~ When mining in a
particular section of the mines has been completed, that section of the mine is sealed off and
allowed to fill with water to a level determined safe by MSHA. In areas where only pillar
splitting occurs, this level could be as much as 10 feet. By allowing the water to be pumped to
or stored in abandoned mine areas in this manner, the ground water system is stabilized, and
surface discharges are eliminated.

Acidic and toxic forming materials are not present within the Mine Permit Area and therefore
do not impact the local ground water system. Mine shop areas using special chemicals or fluids
in association with mine equipment contain and dispose of waste products in accordance with
State law. Attempts are made to minimize areas used for the storage of mining equipment such
that potential contamination zones are controlled. All facilities utilized for the storage and



731.112. SURFACE COAL MINING AND RECLAMATION ACTIVITIES.

GROUND WATER DISCHARGES

731.120. SURFACE WATER PROTECTION.

No surface coal mining has or will occur within the Valley Camp permit area.
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731.121. SURFACE WATER QUALITY.

HANDLING OF EARTH MATERIALS

Waste rock and materials developed within a mine either remain within the mine or are returned
to the mine and are not disposed of on the surface, thereby eliminating and controlling the need
for surface waste disposal facilities. This method of disposal maintains a natural environment
for developed wastes.

The Belina No. 1 and No. 2 Mines are relatively small mines located within the
headwaters of a small drainage basin known as Whisky Canyon in which no acidic or toxic
forming materials are known to exist. Surface facilities at the Belina Permit Area include
miscellaneo\lS·buildings, a coal stock pile, and truck loadout facility, and a sedimentation pond.
Little earth movement occurs within the area. Some slopes have been modified through the
mining process (such as slope cuts for the installation of the coal pile and loadout facility). Some
of these disturbed slopes lie within the runoff containment areas feeding the sediment pond
thereby controlling runoff contamination through potential increased sediment loadings.
Disturbed slopes lying without the runoff control area have been reshaped and revegetated
according to reclamation requirements. Whether within or without the sediment control area,
all non vertical cut slopes have been regraded and revegetated. The revegetation of these slopes
will help to control to the degree possible sediment load increases.

Facilities located at the Valcam Loadout Facility include miscellaneous buildings, a coal truck
dump, a coal stockpile, and a train ·loadout structure. As with the Belina Permit Area, the
Valcam loadout area has some slope cuts which were required for placement of the 10adout
facilities since they are located within a relatively narrow canyon. All surface drainage within
this Mine Permit Area (except for areas identified as ASCA'.p,) is controlled through the \lSe of
three sedimentation ponds which will be discussed in Section 740. No known acidic or toxic
materials are known to exist within the Mine Permit Area which would create any potential
related water quality deterioration controlled underthis regulation.

The only mine related ground water discharge existing within the Mine Permit Area is
the UPDES discharge from the Belina Mines (Filter Pond OOSA). Discharge from Filter Pond
OOSA enters Whisky Creek at the upper end of the mining facilities. No known acidic or toxic
forming materials are knownto exist with which the mine discharge could intermix and thereby

control of these special chemical or fluids are identified on the operations maps found within
Section SOO. The current spill prevention control plan prepared by the applicant has been
included herein within AppendiX 731.111.
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RUNOFF FACILITIES

731.200. WATER MONITORING.

731.122. SURFACE WATER QUANTITY.

deteriorate surface water quality. Water quality related to the mine discharge is discussed more
fully in Section 731.200.
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The reporting format for monitoring data will be based upon results provided by an independent
certified laboratory. The data records will contain as a minimum information relating to the date
and time of collection, analysis conducted, and when appropriate, the related detection limits
of all constituents tested for. The independent testing laboratory will provide documentation,
upon request, as to the methods utilized for quality testing, and the associated detection limits.

This section includes a deSCription of the surface and ground water monitoring programs
which will be implemented within the Valley Camp Ui:!:!»ermit Area during this permit
renewal term. The program outlined herein is a continued modification of previous monitoring
programs developed between Valley Camp personnel and the regulatory agency. A complete
review of water quality parameters including a careful review of the "Guidelines .for
Establishment of Surface and Ground Water Monitoring·· Programs ·for Coal Mining and
Reclamation Operations" has been made in response to this permit renewal. In response to this
review, further clarification has been made relative to the overall timing of samples as well as
reconsideration of water quality parameters to be included within the monitoring program.

All undisturbed area surface waters are diverted around the Mine Permit Area through
undisturbed area bypass ditches and/or culverts thereby protecting the integrity of natural flow
volumes and rates. Only the relatively small amount of rainfall falling directly upon the
disturbed areas of the mines are temporarily diverted from their natural watercourse. This water
is collected and diverted into sedimentation ponds wherein water quality is improved. The
amount of disturbed area runoff (originating as precipitation), and collected in these ponds is
relatively minor in comparison with natural drainage flow rates. Upon mine abandonment, the
disturbed areas will be reclaimed and natural runoff will be restored.

Surface and ground water quality monitoring stations and identified water quality parameters
will aid in determining local impacts due to mining. Changes which may potentially occur to
the ground water system which will be identified through the monitoring plan found herein
include the loss of water due to subsidence or mine dewateIing~'and the potential water quality
deterioration due to increase sediments, oil & grease, decreased pH, or the increase of other
water quality parameter concentrations. The monitoring and analysis programs outlined
throughout the following sections will help identify impacts to the water systems through
graphical and analytical methods and aid in identifying potential solutions where required.

All surface runoff facilities have been designed to either collect and deliver disturbed area
runoff to one of the four sediment ponds located within the facility, or to divert undisturbed
water away from disturbed areas thereby protecting its pristine quality. Complete details related
to the mine runoff and conveyance facilities are discussed in Section 742.



731.211. GROUND WATER MONITORING PLAN.

731.210. GROUND WATER MONITORING.

Mining activities projected over the next five years will be concentrated within the Belina No.
2 Mine in the general areas shown in Map 722.100a. The area of impact of these projected mine
workings falls well within the existing area of impact, therefore no additional water quality
monitoring stations (beyond those already being sampled) are planned for this permit renewal.

Ongoing seep and spring sampling for selected sites is accomplished according to the sampling
schedule shown in Table 731.211a. The locations of the sampling sites are shown on Ground and
Surface Water Sampling Locations with Seasonal Water Quality Map 722.100a, and information
related to quality of the waters is discussed in Section 722.
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As agreed to in previous permit applications, a review of projected mine workings over the next
five years has been completed to identify the need for additional water quality monitoring
stations. The need for additional water monitoring stations is evaluated based upon the
potential for impact to an area by mining activities. In the eve~t that projected mine workings
extend into areas not currently monitored, new sampling sites will be considered·for addition
to the water quality monitoring plan.

As shown in Table 731.211a a comprehensive set of water quality parameters (identified as
Baseline Parameters) is measured twice during the year prior to permit renewal. Because of the
timing of this permit renewal, the baseline parameters required for permit renewal will be
collected during the low flow period in the fall of 1990 and the high flow period in the spring

The ground water monitoring plan used and implemented by the applicant includes 1)
an update to information related to identified seeps and springs as determined from a seep and
spring survey completed in August, 1990, and 2) the regular sampling of selected water quality
parameters for predetermined sampling sites as determined from the five year seep and spring
inventory update. The seep and spring survey completed in August of 1990 was conducted in
such a way that all previously identified seeps and springs will be revisited, and sampling
parameters monitored. Any new sites located during the field investigation will likewise be
documented. All seeps and springs thus identified will be monitored· for field parameters
including flow, conductivity, pH, and temperature. In addition to these parameters, anion and
cation analyses will be completed for those seeps and springs for which similar data was
collected during the original 1980 survey. By collecting similar data to that available historically,
a comparison can be made as to the overall relative changes which have occurred over time.

The ground water monitoring program. as required within the regulations includes where
applicable the monitoring of springs, wells, and selected in-mine waters within the permit area.
The water quality monitoring program as instituted for the Valley Camp Mine Permit Area
presently includes consistent and scheduled monitoring of springs, and (when applicable) in
mine seeps and springs. No wells are currently monitored in the Mine Permit Area. In-mine
sampling is discussed in more detail.in the following pages. Springs monitored as part of this
program consist of stations 57..11, 524-12, 525-13, 531-13, .t:~\I_Jj\itiI~II~~1P36-17, 536-19,
and 536-23. These stations have been chosen because of their strategic location relative to mine
workings, and their potential ability to indicate changes in ground water conditions.
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IN-MINE WATERS

SPRING MONITORING

All spring locations applicable to this permit. which are sampled, or are proposed to be
sampled have been identified and shown on Map 722.100a. The springs shown are believed to
be representative of water quality for the area and are chosen so as to include currently mined
areas as well as mined areas projected for the next 5 year period. Monitoring and sampling of
these springs is scheduled to be completed as shown in Table 731.211a as per the recommended
guidelines.

When new sources or areas of measurable flow are encountered (measurable flow meaning 5
gpm or more for a period in excess of 30 days), a sampling program will be initiated on a
quarterly sampling schedule as recommended in the UOOGM guidelines. The sampling
program will consist of the ground water parameters and monitoring frequency shown in Table
731.211a. Data submittals of sampling completed will be prepared for the regulatory agency on
a quarterly basis, including a copy of a map indicating the location of new flow sources.
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The in-mine ground water monitoring program consists of 1) monitoring ground water
inflow to the Belina Mines from individual mine inflow sources which exceed five gallons per
minute for discharge periods in excess of 30 consecutiv;e days, and 2) determining the
consumption of ground water through evaporation, production, and mine discharge. According
to Vaney Camp personnel, no mine inflow sources exceeding the 5 gpm or 30 day criteria have
been encountered within the past, and therefore no in-mine water quality data is available.

of 1991. The timing of the baseline samples is scheduled to coincide with high and low flow
events. As shown in the table, the high and low flow events generally occur during the months
of April or May and September or October respectively. The list of baseline parameters was
developed from UOOGM guidelines as outlined in "Guidelines for Establishment of Surface and
Ground Water Monitoring Programs for Coal Mining and Reclamation Operations". An
overview of the water .quality monitoring program developed by Valley Camp follows. Since
this is a repermit application, only the operational and postmining phases of the monitoring
program are presented. Other aspects of the guidelines including the location of surface and
ground water resources etc., have already either been approved in prior submittals or are
presented throughout the appropriate sections of this permit renewal application.

Water quality data collected through the ground water monitoring program outlined herein will
be used to identify impacts resulting by mining through graphical and statistical analyses
completed on a yearly basis. Selected data will be plotted on time graphs over a moving five
year period of record to identify the occurrence of trends in the data. If an undesirable trend
is believed to be occurring, further evaluations will be conducted including statistical trend
analyses. Should the analyses completed indicate that trends do exist, a more in-depth study
will be conducted to identify the source of the trend, and solutions will be investigated which
may potentially decrease or reverse the trend. Water quality parameters which are anticipated
for use in these ground water trend analyses include Flow, pH, Iron, TDS and the Anions
Cations. The use of spring depletion curves to determine impact are also proposed as discussed
in Section 731.222.



Quarterly sampling will continue until in-mine flows diminish to less than 5 gallons per minute,
or until the regulatory authority approves discontinuance of the sampling site.

When in-mine monitoring is found to be required, an annual in-mine ground water monitoring
report will be submitted to the regulatory authority within 90 days after the end of the reporting
year. Included within the report will be an estimate of the ground water balance including mine
inflows, outflows, ventilation, evaporation, coal production, and mine discharge.

In addition to the in-mine water quality sampling program, a water quality sample will be taken
~j!I,tp.It~i§J!M~~~~I]~.liJimJ.tAj~l.gmlI~:iof·mine bypass waters which originate from
the face area of the Belina mines and discharge into Whisky Creek. These waters will be
sampled ~1.Igmmi~~ccordingto the re.gular ground water quality monitoring program
outlined in Table 731.211a.
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TABLE 731.21la
WATER QUALITY ANALYTICAL SCHEDULE
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MINE DISCHARGE

731.212. GROUND WATER MONITORING SUBMITTALS.

731.213. SIGNIFICANT AQUIFER DETERMINATION.

When collected, a copy of all in-mine water quality data analyses will be submitted to the
appropriate agencies prior to the 28th of the month following the sample. All historic data and
sample results are on file at the offices of the Utah Division of Oil, Gas and Mining.
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In summary, the overall water carrying capability of the geologic stratum within, and adjacent
to the Mine Permit Area is low, and therefore, the geologic stratum does not playa significant
part in regional water movement. It could also be said that in general terms, a ground water
aquifer of major importance does not exist within the Mine Permit Area or adjacent area.
Because of the relatively tight nature of local geology, the potential for contamination of the
regional aquifer is limited. The ground water monitoring plan presented within this permit
renewal outlines the location of sampling sites and parameters to be monitored to enable the

The regional importance of the Blackhawk sands as an aquifer is again minimized when it is
understood that downward moving water is often impeded by discontinuous shale barriers
within the formation. The presence of the shale tends to redirect any ground water movement
to the surface or other drain system (such as a sandstone finger).

Mine water discharges from Filter Pond OOSA are monitored according to the current
UPDES permit. Grab samples taken monthly are analyzed for pH,. TDS, Iron, and Oil and
Grease. Flow and TSS samples are taken bi-monthly. All discharge samples are collected at the
Parshall Flume installed at the pond outlet prior to mixing of the mine discharge water with
Whisky Creek. Additional information related to the UPDES discharge permit for the mine
discharge is given in Section 731.221.

It has previously been determined that the materials lying beneath the Mine Permit Area
generally consist of one of two types of geologic formations. The upper formation is identified
as the Blackhawk Formation which consists of three types of shale, all continental in origin. It
is within this formation that the three major coal seams are identified. The lower formation
consists of the Star Point Sandstone. Both formations are generally tight, and therefore are
generally incapable of yielding large amounts of water. The exception to this statement might
be in the case where movement occurs through tension cracking. In the 1983 hydrology. report
prepared by Vaughn Hansen Associates, it is stated that "testing has shown the Star Point
Sandstone to be extremely tight, yielding water in quantities of less than 5 to 10 gpm". Similarly,
in a report prepared by Cordova, 1964, it is noted that the Blackhawk sands are 1) generally
discontinuous in nature, 2) have low specific yields, and 3) are only locally important.

Ground water qualityand quantity data is submitted quarterly to UDOGM as required
under this regulation. Data·showing noncompliance of the permit conditions will continue to
be brought immediately to the attention of UDOGM, with follow up action as required under
145 and 731 being taken. Annual reports will be submitted which will analyze any variance in
flow and water quality characteristics/.



731.214 thru 731.214.2. MONITORING THROUGH BOND RELEASE.

731.221. SURFACE WATER MONITORING PLAN.

731.220. SURFACE WATER MONITORING.

731.215. INSTALLATION/REMOVAL OF MONITORING EQUIPMENT.
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The current surface water monitoring program includes sampling locations from adjacent
streams. Surface water monitoring stations include VC-1, VC-2, VC-4, VC-5, VC-10, VC-11, and
VC-12. No lakes, reservoirs or impoundments are located on or immediately adjacent to the
Mine Pennit Area, and are therefore not included in the water quality sampling program for the
mine. Station VC-4 was identified for inclusion in the monitoring program because of its
location above the Belina Mines. VC-5 monitors water quality at the mouth of Whisky Canyon,
thereby allowing for a direct comparison between water above and below the mine and its
impact area. Station VC-10,located in Eccles Canyon provides a basis for comparison between

Mining activities projected over the next five years will be concentrated withiil. the Belina No.
2 Mine in the general areas shown in Map 722.100a. The area of impact of these projected mine
workings falls well within the existing area of impact, therefore no additional water quality
monitoring stations (beyond those already being sampled) are planned for this permit renewal.

Annual monitoring of low flow water quality parameters for each ground water sampling
location will continue between the cessation of mining until termination of bonding unless
modified through subsequent permit renewals or through action by the regulatory agency. The
data to be collected includes all regularly collected water quality parameters shown in Table
731.211a.

As agreed to in previous permit applications, a review of projected mine workings over the next
five years has been completed to identify the need for additional water quality monitoring
stations. The need for additional water monitoring stations is evaluated based upon the
potential for impact to an area by mining activities. In the event that projected mine workings
extend into areas not currently monitored, new sampling·sites will be considered for addition
to the water quality monitoring plan.

All monitoring equipment which is potentially used for the purpose of measuring water
quality and or quantity of ground water will be properly installed, maintained, operated during
the mining process, and will be removed when no longer·needed.

identification of local and regional changes to water quality. For specifics related to these issues,
the reader is referred to the appropriate sections within this pennit.

The·surface water monitoring plan used and implemented by the applicant includes the
parameters and sampling schedule shown in Table 731.211a. The locations of the sampling sites
are shown on Map 722.1ooa, and infonnation related to quality of the waters is discussed in
Section 722. Sampling locations for the UPDES permit discharge points are shown on the
sediment control facilities Maps 731.720a and 731.7200. Specifics related to UPDES discharges
are given later in this section.
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The recommended limits for pH as given by the secondary drinking water standards are 6.5 to
8.5 standard units. Standards under the UPDES permit issued to Valley Camp range from 6.5
to 9.0. From the data it can be seen that average values for pH are generally found within the
high seven to low eight range. Some maximum and minimum reported values have exceeded
these limits, however it is felt that the number of such occurrences is small and not typical of
normal operating conditions.

Manganese, as with iron is listed under the State Secondary Drinking Water Standards as an
aesthetic parameter (with a limit of 0.05 mg/I) but not under the Primary Standards, nor within
the UPDES standards. Reported values for manganese from samples taken from surface water
stations have been as low as 0.001 and as high as 7.15 mg/l. It is not felt that the concentrations
of manganese found within local surface water stations will alter significantly the existing or
future water uses of receiving water systems.

As a general guide to determine mining impacts, parameters including TDS, pH, iron and
manganese will be compared with historic data for 1) the specific sampling station and 2) with
background stations located above the mine. These comparisons will provide a check of noted
variations between background and station specific historic water quality. The comparisons will
also provide a clue to understanding the source of the changed water quality parameter as well
as providing clues as to potential remedial actions to prevent additional increases.

Iron has been reported at surface stream locations (not UPDES discharge locations) to be
generally found within the range of between 0.01 and 8 mg/I. Some higher values have also
been reported. The UPDES permit for point iron dischargesat Ponds 001A through 005A allows
a limit of 2.0 mg/I. The State Secondary Drinking Water Regulations have a limit of 0.3 mg/l
for the secondary standard. The secondary standards are recommended limits and are in place
from the standpoint of aesthetic water quality concerns. The concentrations of iron as reported
in this permit renewal are not felt to change significantly the existing or future water uses of
local area streams or Scofield Reservoir.
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impacted Whisky Canyon waters and other mine impacted waters from adjacent mining
operations. Stations VC-ll and YC-12 have been identified for inclusion within the monitoring
program because of their ability to isolate drainage basin waterS adjacent to the mining
operation. Should ground water be impacted through mining efforts., a change in water quality
in these stations might provide an indicator as to the overall relative magnitude and timing of
the impact. Station YC-2 located along Mud Creek immediately above the Valcam Loadout
Facility, and YC-l located immediately below the facility will provide an indicator as to the
relative impact of the Loadout Facilities on Mud Creek.

Water quality data for selected parameters were presented in tabular form in Section 724.200.
The data shown documents the minimum, maximum, average, and standard deviation of sample
results for each surface water quality station. From the data shown in the table it can be seen
that TDS values generally vary from the low lOO's to the 30000 mid 500 range. A few samples
are reported at higher values, however they are sporadic in nature and do not show normal
operating conditions or water quality. Since the primary drinking water standard for TDS is
2,000 mg/l with 1,000 mg/l being the generally accepted limit (unless other water sources are
not available), the water appears to be well within limits required for current and future water
uses for this parameter.




