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Alternative Water Supply Information

In the event Valley Camp's water monitoring program de-
termines the impact of mining has caused a significant
measurable decrease, or interruption of flow to the water
supply within the mine plan area, Valley Camp has nearby
water rights available that could be developed to replace

‘existing sources, if necessary.

These water rights include: Clear Creek Springs (0.5 CFS),
Clear Creek Mine Tunnel No. 3 (0.446 CFS), Utah No. 1 Mine
(0.15 CFS), O'Connor Mines .(0.047 CFS and 0.030 CFS), the

Belina Mine well (7.7 acre-feet/yr.), and stockwater rights

~on Boardinghouse and Finn Creeks (unspecified amounts). The

free flow sources mentioned above, that are not being uti-
lized by Valley Camp, are in fact, presently benefiting the
water users downstream from the point source.
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INTRODUCTION

During 1979, Vaughn Hansen Associates conducted a.hydrologic
inventory and baseline study for the coal lease area controlled
by Valley Camp of Utah, Incorporated. Information was obtained
for this study from field investigations on the Valley Camp
lease and adjoining areas (both on the surface and underground),
from technical literature concerning the hydrology and geology
'of the area, and from other mines in the region mining in the
same Blackhawk Formation. Based on information available at
that time, a consistent pattern regarding the geology and its
effects on groundwater appeared to be emerging. This pattern
was described by a report submitted by Vaughn Hansen Associates
to Valley Camp in January of 1980, Valley Camp submitte@ information
from this report, as well as copies of the E;port'to OSM as

part of their mine plan for the Belina No. 1 and No. 2 mines.

When Valley Camp recently received a draft copy of OSM
review comments, they contacted Vaughn Hansen Associates and
requested that as thorough a hydrology-related response be prepared
as the limited time permitted. A subsidence survey has been
completed since the request was made. Meetings have been held
with key mine personnel to glean information and experience
which has accumulated in the 3 1/2 years since the earlier report
was submitted. Time has been spent in the mine observing current

donditions and talking to section supervisors. All water quantity



and quality data have been tabulated and will be included in

Appendix A of this update. - .

The additional information recently obtained has shown
that the cause and effect relations discussed in the January
1980 report were correct, but that predictions of hydrologiec
impacts of mining should be modified and expanded to account
for anomalous conditions discovered within the Valley Camp lease
érea. The purpose of this report is to describe the present
conditions, and in light of these facts, to make appropriate
responses to comments raised by OSM concerning the hydrologie

effects, impacts, and mitigations for the Belina mines.



GROUNDWATER HYDROLOGY

Several physical variables have an effect on theAhydrologic
response of a given area. Among these are geology, soils, climate,
and vegetation. New information has been accumulated concerning
the geology within the Valley Camp lease area, particularly
as it affects the occurrence and conveyance of groundwater.
An overview of the geology is given here as an aild in understanding
Athe hydrologic system of the Valley Camp lease area and adjacent
land. Individual points will be re-emphasized and strengthened,
as necessary, in subsequent sections of this feport as the data

are presented and interpreted.

Geology

| The Valley Camp lease area lies in the northern end of
the Wasatch élateau, on the west flank of the Clear Creek Antieline
(qulling, 1972). The dip of the strata is generally towards
the west, ranging from about four to eight percent (two to five

degrees).

With the exception of local alluvial deposits, all of the
units exposed on and immediately adjacent to the Valley Camp
lease area are Cretaceous members of the Mesaverde Formation.
Figure 1 shows a typical stratigraphic section developed for
the Valley Camp lease area, Plate 1 shows the geologic formations

on the surface of the Valley Camp lease and surrounding areas
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as well as known or expected fault locations and the location
of a major dike through the area. Appendix‘'B contains two cross-
sections of thé stratigraphy through the Valley Camp iease area.
The Star Point Sandstone, which extends slightly onto the lease
area on the surface in the east canyons, is about 1000 feet
thick beneath the Valley Camp lease area and nearly devoid of
shale (Doelling, 1972). This yellow-gray (salt and pepper)
beach sandstone is massive and medium-grained (Spieker, 1931).
As will be subsequently discussed, except where fractured, aquifer
testing has shown the Star Point Sandstone to be extremely tight,

yielding water in quantities of less than 5 to 10 gpm.

Seepage studies performed by Vaughn Hansen Associates (Vaﬁghn
Hansen Associates, 1980) and reported in the original mine permit
application as well as those repdrted by Waddell et al. (1983)
indicate that water discharges from the Star Point Sandstone
along Eccles Creek. Both studies also indicated that much of
the seepage is probably fault related. Waddell et al, (1983)
also conclude that "the base flow of the stream in Eccles Canyon
is derived principally from South Fork and seepage from the

Star Point Sandstone™,

Immediately overlying the Star Point Sandstone is the Blackhawk
Formation, an interbedded formation of sandstone and shales
which is Utah's chief coal producer (Stokes, 1964). The sands

in this member are fine- to medium-grained and cemented by either



calcite or silica with some iron discoloration. They are more
irregular than the sandstones of the Star Point, 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 80 feet, which
can be traced throughout the region (Spieker, 1931). The generally
discontinuous nature of the Blackhawk sands and their apparent
low specific yield (Cordova, 1964) indicate that the water yielding

capabilities of the Blackhawk are only locally important.

Spieker (1931). has identified three types of shale in the
Blagkhawk Formation, all continental in origin--a common clay
shale which is soft and grénular, a carbonaceous shale, and
a smoke-gray shale usually associated with the coal. As was
thémcase with the sandstones, the shales are irregularly bedded
(Spieker, 1931). The abundance of shale in the Blackhawk 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, therefore,
percolates downward until it meets a shale layer, which causes
horizontal movement to the surface or another "drain" (i.e. sandstone

finger) within the formation.

The dominant fault trends in the Valley Camp lease area

are northeast—soﬁthwest with a lesser orthogonal east-west system.



The faults within the Blackhawk Formation occur basically as
zones (Doelling, 1972). Both major faults in the property area
are dbwndropped to the wesf and tend to die out to the north
(U.S. Geological Survey, 1979). The Connelville Fault forms
the ﬁestern boundary of the lease area with a drop which varies
from 190 feet at the western-central lease boundary to 75 feet
near Eccles Canyon (U.S. Geological Survey, 1979). The other
major fault in the area, the O'Conner Fault, extends through
the‘center of the lease area and has a drop of about 350 feet
(0.S. Geological Survey, 1979). The Pleasant Valley Fault is
another major north-south fault which lies about a mile east

of the lease area in Pleasant Valley.

The .progression of mining within the Belina mines has shown
that some anomalous geologic conditions exist within the Valley
Camp lease area. As mining proceeded from the portals in Whiskey
Canyon toward the South Fork of Eccles Creek, faulting was encounter-
ed to the east of the mapped location of the main Connelville
Fault. Subsequent VLF (very low frequency) investigations on
the surface conducted by Vaughn Hansen Associates indicated
that a series of smaller step faults exist parallel to, and
east of, the main Copnelville Fault., Other additional faulting
in the lease area has been encountered that was not previously
mapped. Faults now known to exist within the permit area are

shown on Plate 1 and on Figure 1la.
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Mining within the Blackhawk Formation has shown that faults
may, but do not necessarily, provide conduits or a "plumbing
systém“ for transporting grbundwater. 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 sandstope and readily convey
water into the mine. 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 Skyline Mine are obtained from wells
drilled into faults in the Star Point Formation, Early culinary
wells drilled for the Skyline Mine 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 -
65 gpm). These results are consistent with the observation
of Price and Waddell (1973) that faulting within the Star Point
Sandstone increases its water yielding capacity due to the creation
of secondary permeability. In the Blackhawk Formation there
may be some tendency for fractures to seal because of the high
clay content, thus reducing the ability of the faults to carry

water.

Rolling of the formations within the Valley Camp lease



area has been observed within the mine. Rolling of a formation
causes tension stresses to develop in places which may also
resu1£ in tension cracks which collect and convey water within

the formation.

The combined effect of both the unusual amount of faulting
and rolling in the formations containing coal seams has created
a secondary permeability through fractures. This relatively
well-developed "plumbing system" (when compared to most areas
in the Blackhawk) is the major cause for more groundwater than

anticipated flowing into the Belina mine,

A major east-west dike has been encountered crossing the
Valley Camp lease area in the Boardinghouse Canyon area. The
diké is visible in Pleasant Valley and Boardinghouse Creek Canyon,
has been enéountered in the Belina Mine, and was apparently
encountered in an exploratory drill hole in the Skyline Mine
lease area, Where encountered in the Belina No. 1 Mine the
dike is about 230 feet thick. It is felt that the dike was

formed after faulting occurred in the lease area,.

The dike was essentially dry, and it is felt that the dike
may be a partial barrier to any north-flowing water in the regional
aquifer. Essentially no water was encounted on the north contact
of the dike, and only dripping occurs from the south contact

zone, As shown by the water table contour map contained in



the original mine permit application, the hydraulic gradient
across the dike is low (i.e. the direction of the dike is generally
east¥west as 1s the generél direction of groundwater flow).
Consequently, there is more tendency for groundwater flow to
move along the dike than to back up behind the dike. When the
mine crossed the dike, it could have entered a portion of the
regional aquifer that had not been previously affected by any
Belina mine dewatering because of the dike barrier. If this
supbosition is correct, the interception of groundwater on the
south side of the dike in the mine (which is subsequently discharged
into Whiskey Canyon), will probably result in a reduction of
discharge from water table springs on the south side of the
dike such as those in lower Boardinghouse Canyon. This is why
flow monitoring in Boardinghouse Canyon takes on increased impor-
tance. However it should be noted that Valley Camp holds the
water right £o the main springs in Boardinghouse Canyon as well
as stream flow rights and has made this water supply available
to the town of Clear Creek. Since the direction of groundwater
movement on the north side of the dike is primarily to the South
Fork of Eccles Creek and to Whiskey Creek which flow into Eccles
Creek and since water from the mine is discharged back into
the Ececles Creek drainage, the primary impact of intercepting
the regional water table in the mine on the north side of the
dike will be to change the point and timing of discharge from
the groundwater system to Eccles Creek. The locatiomn of the

high-elevation perched springs appear unrelated to the dike.



Conditions in the Belinas Mine

The facts gleaned durihg a meeting with mine personnel
to summarize current condifions in the mine and a subsequent
tour of the mine are reflected ;hroughout this update report.
However, the following synopsis is included for purposes of

clarity.

As reported elsewhere, the flows into the mine this spring
weré approximately 400 gpm, but by late summer flows had diminished
significantly. For example, the 1st right section at approximately
4,000 N and 11,000 W was estimated in late spring to be yielding
50 to 75 gpm, mainly from a fault along the east side, This
section is now discharging approximately 10 gpm. Along thé
eastern fault (thought to be the O'Conner Fault) less than 1
gpm was issuing from the fault at each drift. In some areas,
no water was present. Where water was present, most appeared
to be flowing from the lower portion of the contact zone, but
did - not appear to be coming from the floor even though management
had stated that in the spring water appeared to be issuing mainly
from the floor. Where water was present, the roof near the

fault was damp.

At the dike, only drippers were observed on the south side.
Drippers on the north side of the dike when the dike was first
encountered had ceased to flow. No water was discharging fronm

the dike. Beyond the dike in south mains about 250 gpm was

10



flowing this spring from both roof and floor of a 1,000 foot
fault and roll area running approximately north-south. In September,
most ﬁater was conming from the floor and the flow had reduced
to approximately 10 gpm. The fault and roll have resulted in

excessive fracturing and more than normal leakage.

In the western portion of the mine, a series of step faults
have been encountered east of the Connelville fault. A roll
was also encounted which together with the step faulting has
resulted in excessive fracturing of the formation. The overburden
was shallower and significant subsidence occurred where pillars
were pulled. In the spring, flows into the mine from this western
portion were estimated to exceed 200 gpnm. Most of the water
came from the roof, Most of this area is now 1inaccessible,

but the rate of accumulation of water has reduced significantly.

Rolls produce tension cracks which yield more water than
faults. These rolls also result in less roof stability. Adjacent
to the Connelville fault and adjacent to the O!'Conner fault
in the zones where step faulting has occurred, the formation
often has been warped downward'causing additional fracturing
which yields more water than would normally occur. Water issuing
from the floor was more prevalent on the east side than on the

west side of the mine.

As indicated above, some water is entering the mine through

11



the floor. It is not expected that this floor water 1is signif-

icantly dewatering either the Aberdeen Sandstone of the Blackhawk
Formation or the underlying Star Point Formation. The underlying
sandstones of the Blackhawk Formation may be outcropping near
Whiskey Gulch and the East Fork of Eccles Creek and be recharging
from intermittent flow in these stream beds. It is poésible,
but not expected, that faults in the Aberdeen and Star Point
formations serve as conduits conveying the majority of the water
issuing from the floor. Flows into the mine diminish significantly
during the summer months, whereas Waddell et al. (1983) report
that springs issuing from the Star Point regional aguifer have
fairly small seasonal fluctuations. This seasonal fluctuation
seems to be an indication that the source of flows into the
Belina mines is not primarily from the Star Point Sandstone,
Since flows issuing from the floor of the mine appear to have
nearly as mﬁch seasonal fluctuation as flows issuing from the
roof., This reasoning is probably also true of the Aberdeen
Sandstone. The reason for this observed fact may be that the
Belina No. 1 Mine in which the large majority of the water has
been encountered is about 80 feet above the Aberdeen Sandstone.

Both the Star Point and the Aberdeen sandstones appear to be
continuous over the lease area except where major faulting dis-
placements may cause discontinuities,. Wells drilled in the
Star Point Sandstone within the Valley Camp and Skyline Mine
lease areas have in every case shown the Star Point and Aberdeen

Sandstones to be extremely poor aguifers except where faulted.

»
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Whether or not flow issuing from the floor of the mine
is difectly Star Point reléted, any lowering of the regional
water table even within the Blackhawk Formation will probably
reduce the potentiometric heads within the Star Point aquifer
and reduce flows accordingly from springs supplied by the regional

agquifer as will be discussed later in this report.

Well logs of Skyline Mine holes and the proposed Scofield
Mine in Winter Quarters Canyon should be available in the permit
applications for the respective mines. The well and completion
logs of Well W19-1, the Alpine School District well, and the
well at the abandoned Utah No. 2 Mine are contained in Appendix

C.

Agquifer C a‘ S
Drawdown and recovery tests were conducted for Coastal
tates Energy Company at two different depths in a test well
located in Eccles Canyon about 4000 feet from the northwest
boundary of the Valley Camp lease area. Because of the proximity
of the well to the lease area and since the well penetrates
geologic formations which extend through the Valley Camp lease
area,'it is felt that results of aquifer testing conducted by
Coastal States are indicative of aquifer characteristics in

the Valley Camp lease area. Permission has been granted by

Coastal States Energy Company for inclusion of their test results

13



in this report.

Each test consisted of.approximately 65 minutes of drawdown
testing and an equal period of recovery testing. It would have
been better if the tests were conducted for a longer period
of time, However, the effect of too short a test is to overestimate
the transmissivity estimated from the test. In these tests,
the estimated transmissivity was so low that longer testing
did not seem justified. Water was discharged from the well
using a bailer. Data were analyzed over a reasonably straight-line
portion of the semilog time-drawdown (or time-residual drawdown)curve
using the Jacob equation (U.S. Bureau of Reciamation, 1977),
which states that

T = 2.303 Q (1)
47 ds/9(log t)

where T is the transmissivity, Q is the flow rate from the well
during the drawdown test, s is the drawdown,vand t is the time
since pumping began. In the case of a recovery test, s becomes
8' (the residual drawdown or difference between the measured
head and fhe head prior to the start of pumping) and the time
term becomes t/t', where t' is time since pumping ceased (U.S. Bureau
of Reclamation, 1977). For a particular distance, Equation
1 1s the equation of a straight-line plot of s versus log t
(or s' versus log t/t'). For one log cycle, dlog t (or dlog
t/t') is equal to one. With this in mind, and converting to

the gallon-day-foot system of units, Equation 1 can be written
) 14



as

264 Q
T = | (2)

where T is the transmissivity, in gallorns per day per foot;
Q is the constant discharge rate, in gallons per minute; and
As is the drawdown difference per log cycle of time, in feet.

The recovery test equation substitutes s!' for s.

Tests were run in the open hole at depths of 200 feet (within
the coal zone of the Blackhawk Formation, above the Aberdeen
Sandstone) and 300 feet (at the bottom of the Blackhawk Formation,
belsw the Aberdeen Sandstone). Data are plotted in figures
2 and 3. At the 200 foot depth, transmissivities of 21.0 and
16.6 gallons per day per foot were calculated for the drawdown
and recover& tests, respectively. Transmissivities of only
16.3 and 17.9 gallons per day per foot were calculated for the

respective drawdown and recovery tests at the 300 foot depth.

Two observations can be made regarding the test results,
First, the low transmissivities and discharge rates indicate
that the Blackhawk Formation is, at best, a poor aquifer. Water
is yielded from low porosity, discontinuous, localized sandstone

lenses which prohibit large scale development.

The second observation is that no significant differences

15
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exist between the aquifer properties of the coal bearing zone
of Blackhawk and those of the Aberdeen Sandstone, Thus, the

Aberdeen cannot be considered a major water-bearing zone.

Continued drilling and aquifer testing at this same site
have shown the Star Point Sandstone to be an extremely poor
aquifer. A pumping and recovery test was conducted in the late
fall of 1979 which indicated that the Star Point Formation was
contributing little or no flow. The pumping rate began at 20
gallons per minute and gradually decreased until the flow was
only about 6 gallons per minute. The water throughout the test
was very turbid which indicated the water was most likely coming
froﬁ coal zones in the Blackhawk Formation. Observatiops in
the mine‘indicate that water comes primary from fractured sandstone

and not. from coal veins.

A pumping test conducted at W19-1 (near the Belina No. 1
Mine) showed that a limited water supply is available from the
Star Point in fractured areas, This well is located near or
in the O'Connor fault. After the first fifteen minutes of pumping,
flow had stabilized at 23 gallons per minute. Such rapid stabili-
zation indicates that water 1s not flowing through porous media,
but is reaching the wéll through underground conduits or fissures.

The water from this test was relatively clean.

Pumping and recovery tests in the Star Point Sandstone
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were conducted in Winter Quarters Canyon, about three miles

north of the Valley Camp lease area. These tests showed that

the Star Point Sandstone is very tight and produces very little

water, unless fractures are encountered.
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HYDROLOGIC MONITORING PLAN

Hydrologic monitoring has been conducted at both groundwater
and surface water stations to aid in documenting any hydrologic
effects that may occur as the result of mining within the Valley
Camp lease area. Data have been, and will continue to be collected
from springs, streams, mine discharge,.and the water supply
well located near the Belina mines. New groundwater stations
will now be added to the monitoring stations. The groundwater
monitoring plan followed‘for the past 3 years is outlined herein.
The surface water monitoring plan modified to include the additional

monitoring sites requested by OSM is also described for completeness,

Groundwater Monitoring

| Groundwater usage in the area is associated almost entirely
with springs; Thus, because of the desire to monitor impacts
on groundwater use, the monitoring of springs in the area takes
on added importance, As discussed in the Vaughn Hansen Associates
(1980) report, the high-elevation, small springs issuing from
the sides of fairly steep slopes are drains for localized, perched
aquifers. In suéh conditions, underground mining is unlikely
to have any effect on the flow from the spring unless subsidence

disturbs the perched condition, Danielson et al. (1981).

Because of the possible effect that subsidence may have

on these perched aquifers, and the unlikely chance of any effect
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by mining when subsidence does not disturb the perched system,
it is deemed important to obtain a least one year of baseline
data prior to the time when subsidence may occur within the
recharge area of each typical spring selected for monitoring.
Consequently, a plan has been developed to ensure that the baseline
data is obtained before any consequences from mining can occur.
Plate 2 shows the location of all proposed groundwater monitoring
stations. Also contained on Plate 2 and in Table 1 is a schedule
of when monitoring will begin for springs issuing from the perched
aquifer system based upon the projected extent of mining activities.
It is proposed that the projected mining schedule be evaluated
each year before the July monitoring is undertaken. If it is
expected that the mine workings may enter any areas listed in
Table 1 (or the similar table on Plate 2) within 18 months,
thén.monitoring of the associated spring will begin and will
continue fof the 1ife of the mine. This plan will ensure that
at least one year of baseline data will be obtained from springs
beforeveffects of mining could be expected. It should be pointed
out that baseline data has already been obtained from most of
the springs. Stations monitoring the regional aquifer, even
if far removed from mine workings, will be monitored for the

life of the mine.

Water rights currently exist for springs S31-1, S31-5,
and S31-11. These springs have been added to the monitoring

program to help ensure the protection of these rights. Springs
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Table 1. Schedule for start of monitoring of groundwater
monitoring stationst®

Groundwater
Monitoring Station

Monitoring to Begin When Mining Proceeds
Into Section Specified Below.¥

A

VC-001

S-1
S6-3

ST-11
W19-1
S24-12
S25-2
S25-6
S25-13
S31-1

S31-5

531-11
S31-13
S32-3
S36-3
S36-17
S36-19

S36-23

Currently being monitored (Belina Mine
Discharge)

Upon entering Section 1 or
Section 6

Upon entering Section 7
Currently being monitored
Currently being monitored
Currently being monitored
Currently being monitored
Currently being monitored
Upon entering E 1/2 of SE 1/4 Sec. 36
or SW 1/4 Sec. 31 or SW 1/4 of NE 1/14
Sec. 36 or SW 1/4 of NW 1/4 Sec. 31
Same as S31-1

Upon entering SW 1/4 Sec. 31 or E 1/2
of SE 1/4 Sec. 36 :

Upon entering E 1/2 of SE 1/4 Sec. 36
or SW 1/4 Sec. 31 or SW 1/4 of NW 1/}%
Sec. 31

Currently being monitored

Upon entering SE 1/4 Sec. 36 or SW
1/4 or SW 1/4 Sec. 31

Currently being monitored

Upon entering SW 1/4 Sec. 36 or W 1/2

of SE 1/4 Sec. 36 or SE 1/4 of NW 1/4
Sec. 36 or SW 1/4 of NE 1/4 Sec. 36
Currently being monitored

¥ Determined by a 359 angle of draw.




S6-3, S25-2, S25-6, and S36-3 have been added to the monitoring
program because they are representative of the larger springs
in the lease area. The spring near the mouth of Boardinghouse
Creek, S32-3, has been added to help evaluate mining impacts
to the quantity and quality of discharge from the regional aquifer

system in the Star Point Formation.

Most of the groundwater monitoring stations are inaccessible
during most of the year, However, as pointed out by Waddel
et al. (1983) the best time for monitoring these springs is
during the autumn base-flow period. Groundwater monitoring
will occur in July and September of each year. At the previously
probosed groupdwater monitoring stations (except for the Belina
Mine digcharge which will be discussed later), as well as the
newiy proposed station in lower Boardinghouse Canyon (S832-3),
the Septembeb samples will be analyzed for the parameters shown
in Table 2. For the July monitoring, all groundwater samples
will be analyzed for the parameters in the abbreviated schedule
of Table 3. The remainder of the newly added stations (S6-3,
s25-6, sS31-1, S31-5, S31-11, .and S36-11) will be monitored for

flow, specific conductance, pH, and temperature only.

Monitoring of mine discharge is in compliance with an existing

NPDES discharge permit. The monitoring frequency and the monitored
parameters are shown in Table 4. A totalizing flow meter will

be added to better monitor the discharge.
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Table 2, Comprehensive Water Quality Analytical Schedule

Field Measurements

Flow

pH

Hater Temperature

Air Temperature

Specific Conductance at 259C.

Laboratory Measurements
Suspended Solids(1) Lead, Total
Total Combustible Solids(1)(2) Magnesium
Total Dissolved Solids Manganese, Total
Total Hardness Mercury, Total
Alkalinity Molybdenum, Total
Aluminum, Total Nickel, Total
Arsenic, Total Ammonia
Barium, Total Nitrate
Boron, Total Nitrite
Carbonate . Potassium
Bicarbonate Total Phosphate(1)
Cadmium, Total Dissolved Phosphate(3)
Calcium Selenium, Total
Chloride Sodium
Chromium, Total Sulfate
Copper, ‘Total Sulfide
Fluoride Zine, Total

Iron, Total

Note:

(1) Surface water only
(2) Only if visible coal fines, o0il or grease
(3) Groundwater only




Table 3. Abbreviated wﬁter Quality Analytical Schedule

Field Measurements
Flow
pH

Specifiec Conductance at 25°C.
Water Temperature
Air Temperature

b Measu
Ammonia Total Phosphate(1)
Bicarbonate Dissolved Phosphate(2)
Calcium Potassium
Chloride Sodium
Iron, Total Sulfate ,
-Magnesium Suspended Solids(1)
Manganese, Total Total Dissolved Solids

Note:

(1) Surface water only
(2) Groundwater only




Table 4. Monitoring Schedule for Valley Camp
Mine Discharge®

Monitoring Requirements

Parameter Measurement Fregquency Sample Type
Flow Two per month Measured
Total Suspended Solids Two per month Grab

Total Iron Two per month Grab

Total Dissolved Solids‘ Two per month Grab

0il & Grease Two per month Grabd

pPH Two per month Grab

®* or as required by current NPDES permit



Water quality data will be submitted to the Utah Division
of 0il, Gas, and Mining. Such reports will normally be submitted
within 60 to 90 days after sampling, depending upon the speed

of laboratory analyses.

Surface Water Mopnitoring

As shown in Plate 2, surface watef monitoring stations
will include stations VC-1, VC-2, VC-4, VC-5, VC-10, VC-11,
vC-12, vVC-13, and VC-14. Stations VC-%1, VC-2, VC-4, VC-5, VC-10,
and VC-14 will be maintained to provide continued monitoring
of the impact of operations in the Belina mines and the loadout
facility in Pleasant Valley Canyon. Stations VC-11, VC-12,
and-VC—13 will be monitored to measure impacts on Boardinghouse,
Finn, and Long Creeks, respectively. Plate 2 shows the location
of éach of these stations, Samples will be collected annually
during the third quarter from all stations shown on Plate 2

and analyzed according to the schedule given in Table 2.

In addition to the annual comprehensive samples, the surface
water stations will be sampled each quarter on a continuing
basis according to the abbreviated schedule given in Table 3.
Excellent baseline data have been collected on streams surrounding
and draining the Vailey Camp lease area since January of 1976.
Information gained from this data indicates that the proposed

sampling frequency will be sufficient.
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The derivation of Table 3 was based on the need to clarify
background conditions and future impacts. Because of the inherently
high chemical quality of waters in the Valley Camp lease area,
as determined by the baseliné study, suspended so0lids has been
included in the abbreviated schedule as the single most important
impact indicator. Ammonia and phosphate are included because
of the high background concentrations foﬁnd previously. Total
dissolved solids, specific conductance, temperature, and the

major cations and anions are included as indexes of major change.

Surface water monitoring will continue according to the
abbreviated water quality schedule through the mining and reclamation
operations. Post-mining data collection will continue biannually

(spring and fall) at each of the stations until the reclamation
effdrt is deemed successful by the regulatory authority. The
fall sample'will continue to be analyzed according to Table

2 through the post-mining period.

Water quality data collected from surface water monitoring
stations will be submitted to the Utah Division of 0il, Gas,
and Mining. Such reports will normally be submitted within
60 to 90 days of the end of each quarter, depending upon the

speed of the laboratory analyses,
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HYDROLOGIC IMPACT OF MINING ACTIVITIES

As has been noted previously in this report, the Valley
Camp lease area is covered almost entirely by the Blackhawk
Formation. This formation consists of interbedded layers of
sandstone and shale separated by vafious mineable and nonmineable
coal seams. The sandstone beds are generally massive while
the:shale layers are bentonitic, tending to swell when wet and
decomposing into a semi-impervious clay. Investigations at
springs and streams in the lease area have indicated that the
shale layers impede downward percolation of water through the
Blaﬁkhawk. Danielson et al. (1981) observed that the downward
movemen; of water is impeded by shale layers in the Blackhawk
whiéh.carry the water to a discharge point where the shale layers
outecrop. 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 B;ackhawk Formation (such as those
within the Valley Camp lease area) are draining perched aquifers,
These springs tend to receive.water from localized rather than
regional sources, Of the 74 springs identified on the Valley
Camp lease area, onlyithree are covered with water rights (listed
use 1s stockwater). Stockwater rights also exist on Boardinghouse,
Finn, and along creeks within the lease area (Vaughn Hansen

Associates, 1980).
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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
hydrologiec resources. Within the Valley Camp lease area, the
principal use of the hydrologic resources is for watering livestock
and wildlife. The area has numerous springs, seeps, and several
streams., Disturbing some of these does not necessarily cause
any hardship on livestock or wildlife bécause of the numerous
water sources (depending of course on the magnitude of disturbances

and the number of sources affected).

ubsiden E

Ground surveys have been conducted annually in late summer
to‘determine‘and document the surface evidences and effects
of subsidence. Consistent with expectations, no surface effects
of Eubsidence have been found above areas where pillars have
not been pulied. Also as expected, where the overburden above
the mined coal seam is greater than about 350 to 400 feet, no
sunfacé evidences of subsidence (such as surface cracking) have

been noted.

In the summer survey of 1982 some subsidence cracking was
documented on the sidehill east of the South Fork of Eccles
Creek. In one locaﬁion a hole had developed down the hill from
a small spring (Spring S25-11).. The flow of about 1.5 gallons
per minute (gpm) from the spring disappeared into the hole.

In the 1983 summer survey, subsidence effects were observed
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to have increased in the South Fork area, and subsidence had
also appeared in Whiskey Canyon directly south of the Belina
No. 1 portal area, Cracks have appeared and some sink holes
have developed. One of these sink holes is in the bottom of
the intermittent stream channel in Whiskey Canyon. No surface
evidences of subsidence were observed in the August 1983 survey
in areas having more than about 350 feet of overburden above
the mined coal seam, or where pillars have not been pulled.
Plate 3 shows the location and description of subsidence evidences

noted in the August, 1983 subsidence survey.

There are two apparent reasons that subsidence effects
have been more significant in the Valley Camp lease area than
above other mines in the Blackhawk Formation. The first reason
is £hat other mines have generally had more overburden than
the Belina Mine. Greater overburden thicknesses generally do
not permit the development of cracks, holes, or other noticeable
surface effects of subsidence. The other reason is that mining
Wwithin the Valley Camp lease area has shown the area to contaln
more faults than exist in other surrounding mines. Faults reduce
the ability of a formation to withstand stresses caused by extracting
a coal seam and subsequent subsidence. Consequently, in faulted
areas subsidence effects are likely to transmit further ver-

tically.

After studying hydrologic impacts of coal mines in the
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Blackhawk Formation of the Wasatch Plateau, Danielson et al.
(1981) concluded:
Where subsidence has not been extensive and where water-bearing
zones that overlie the Star Point-Blackhawk aquifer are
perched, it is unlikely that mine dewatering induces greater
recharge to the ground-water system. Neither is 1t likely
under these conditions that the flow of springs that issue
from the perched zones or the rate of natural downward
leakage into the Star Point-Blackhawk aquifer are affected
by mine dewatering. However, natural recharge and discharge
relationships can change i1f hydraulie connection between
the perched zones and the Star Point-Blackhawk aquifer
is increased by fracturing due to subsidence.
Accordingly, no noticeable changes in the high-elevation, perched
springs are expected within the portions of the Valley Camp
lease area where the pillars are not pulled or where the overburden
is greater than about 350 to 400 feet, However, in the remaining
areas, as has been recently documented, subsidence can extend
to the surface and alter the recharge-runoff characteristics
of the area. Perched aquifers in these zones may be partially
or wholly drained. This may increase the recharge to the regional
aquifer, increase the water made in the mine, and/or change
the point of discharge of a spring. It is expected that the
shale and clay layers will have a tendency to seal cracks that

develop, thus reducing the long-term hydrologic impacts of sub-

sidence.

Subsidence impacts on perched springs within the Valley
Camp lease area are not expected to significantly reduce base
flows in the perennial streams in the area because of the large

number of the springs (not all will be affected similarly) and
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because of the small flow of the high elevation perched springs.
AS an illustration of this point, a worst-case assumption was
made that mining activities within the Valley Camp lease area
totally dried up every spring iocated in the Boardinghouse drainage
that is within the Valley Camp lease area (an unrealistic assumption
since most of these springs are at very high elevations where
subsidence is not likely to affect thé spring discharges).
In the early summer of 1979, 13 springs with a combined flow
of about 0.087 cfs (39 gpm) were identified in this area. The
average June flow of Boardinghouse Creek (measured above the
major springs near the mouth of the canyon) from 1980 through
1983 has been about 6.2 cfs. Obviously the perched springs
on ﬁpper Boardinghouse Creek compose a very small portion (1.4
percent).of the flows in the snowmelt season. The average flow
of Boardinghouse Creek for the same period in August has been
about 1.5 cfs -- still much more than flows of the 13 identified
springs (the August combined flows of these 13 springs were
not measured, but would be much less than 0.087 c¢fs). The purpose
of this example is not to quantify the effect of mining on flow
in the perennial streams, but merely to illustrate that even
with an unrealistic worst case, drying up small perched springs
will not decrease the base flows of the perennial streams signifi-

cantly.

If subsidence causes any of the small perched aquifers

to drain into the mine (as it probably will at certain locations),
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the water will either contribute to the regional aquifer recharge
(and thus eventually result in an increased discharge from the
aquifer at some location), or will increase the amount of water
that will be discharged from the mine by way of Whiskey Gulch

into Eccles Creek.

Areas where the mine will have less than 400 feet of overburden
are outlined on Plate 4. These areas are where surface subsidence

effects are most likely to develop.

Subsidence may increase the discharge of suspended sediment
in adjacent streams, Subsided areas may tend to erode more
thaﬁ unsubsided areas until the areas are weathered and revegetated.
This wil} not occur in streambeds of perennial streams, since
they will be protected from subsidence as described subsequently

in this report.

Subsidence may change the water quality in area streams.
Snowmelt and a surface runoff from rainstorms is typically of
very good quality, e.g. concentrations of total dissolved solids
(TDS) may be less than 100 milligrams per liter (mg/l). The
portion of this runoff that is intercepted by subsidence cracks
will develop increésed concentrations of some water quality
parameters (such as TDS). The flow~weighted average TDS concen-
trations of the discharge from the Belina No. 1 Mine during

the 1980 water year was about 325 mg/1l. The large majority
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of water being made in the mine does not come from subsided
areas. However, if 1t is assumed that one-fourth of the 1980
discharge from the mine comes from surface water intercepted
by subsided areas and that the TDS of these intercepted surface
waters increased from 100 mg/l to 325 mg/l, then the increase
of TDS load to Eccles Creek would be about 2.5 tons. This is
about 0.3 percent of the approximately‘835 tons of TDS 1load
in Eccles Creek during water year 1980. More water is now
‘being discharged from the Belina No. 1 Mine than in 1980. However,
it may be unrealistic to assume that surface water leaking through
Ssubsidence cracks reaches the same TDS level as water which
has been in storage for years, The purpose of this illustration
is ﬁot to proyide and exact quantification of the effect, but

to demonstrate that the impact will probably be minimal.

One additional effect of subsidence will be that flow from
springs unaffected by subsidence may flow into subsided areas.
In such cases the springs will still provide a water supply

for wildlife and vegetation above the subsided areas.

As has been stated, subsidence is expected to have hydrologic
impacts in areas where pillars are pulled from mine workings
and the overburden is less than about 350 or 400 feet thick.
Perennial streams (i.e. South Fork of Eccles Creek, Whiskey
Gulch, Boardinghouse Creek, Finn Creek, and Long Creek) will

be protected by leaving pillars beneath the perennial portions
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of these streams (see Plate 4). Pillars will not be pulled
where any perennial streamvis located within the area included
within the angle of draw of the mine,. The currently proposed
angle of draw for these buffer.zones is 35 degrees from vertical.
However, the angle of draw in the Blackhawk Formation is likely
considerably less than 35 degrees. When documentation of the
actual angle of draw can be obtained, a.request will be made

to reduce the size of the buffer zones accordingly.

Plate 3 will be updated annually by a late summer, visual
inspection of potential subsidence areas above the Belina mines.
Updated versions of this plate along with a report describing
the\observed ;ubsidence effects will be submitted annually to
the Utap Division of 0il, Gas, and Mining. As stated in the
miné permit application, aerial photogrammetric surveys will
also be conducted annually as an aid in determining and monitoring

the effects of subsidence.

Mine Dewatering Effects

More water has been encountered inside the Belina No. 1
Mine than was initially anticipated. Significant sourceé of
mine water have generally been associated with faults or rolls
in the formations. However, consistent with initial projections,
some faults have been essentially dry. The existence of more
faulting than was originally expected is one apparent cause

of the relatively high amount of water that has been encountered.
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The unusually high amounts of precipitation and runoff in 1982
and particularly 1983, and the.effects of more surface subsidence
than initially expected have also contributed to the increased

amount of water in the mine,.

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 approximately 500 feet up-~-dip from
the face. Once a section dries up, leaks reappear only very
occasionally in the future. This condition has been observed
locally in the Belina mines with the exception that dry conditions
genérally.deyelop within 200 feet of the face. Apparently,
only a gone of saturated sandstone immediately adjacent to the

mine face is dewatered by the drift.

Water made within the mine (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 mine, evaporated, hauled out as moisture on the coal,
hauled out as culinary wastewater, or discharged into Whiskey
Gulch. The exact quantity of water evaporated and pumped out
of the mine 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 (equivalént to

only 36 gpm) of water are evaporated annually within the Utah
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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 percént humidity and exiting at 98 percent
humidity. Due to the difference in climatic factors between
the Wilberg and Valley Camp mines, it is assumed the air entering
the Belina Mine No. 1 will be greater than 45 percent humidity.
Therefore, there will be less potentiai for moisture pickup
through the Belina Mine than in the Wilberg Mine. The air flow
thrbugh the Belina Mine is 250,000 cfm, approximately Y44 percent
of the air flow in the Wilberg Mine. Appl&ing the ratio of
air flow between the Wilberg and Belina mines, and considering
the‘humidity comparison made above, it is estimated that the
water loss due to evaporation in the Belina Mine will be less
than 16 gpm. The amount of water hauled away as culinary wastewater
is equivalent to an annual average flow of about 1.4 gpm. About
16 pounds of water are added to each ton of coal shipped from
the mine. At the eventual maximum production rate of 2,016,000
tons per year (only about 750,000 tons were shipped in 1982),

this amounts to an equivalent flow of about 7.4 gpm.

Flow measurements have been made of the mine water discharge
from the Belina No. 1 Mine at two-week intervals since 1977
(there has been no discharge from the Belina No. 2 Mine). The
average monthly discharges over this six-year period and for
water year 1983 are shown in Table 5. Discharges during 1983

have been significantly higher than the six-year average. There
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Table 5.

Average discharge from the Belina No. 1 Mine

Average Flow 1in Gallons Per Minute

Period Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Annual

1983 water year 2 36 36 27 27 | E31 | 36 360 | 405 | 300 | 63 E45 | Ell4

1978 through 37 29 29 20 7 8% 18 89 133 96 | 28 49% 45%
1983 average

E estimated

* 1983 value 1s estimated




are three known factors for this increase. First, 1983 has
been an extremely high water year with flows at record historical
levelS on many streams in the area. Second, the mine workings
have expanded and greater flows can be expected with expanded
workings. Third, surface subsidence effects have increased,
particularly in 1982 and 1983. These surface disturbances un-
doubtedly intercept surface flows or disrupt small perched aquifers

and provide access of the intercepted water into the mines.

As can be seen from Table 5, mine discharge reached a recorded
peak of about 405 gpm on June 21, 1983. By August 25, 1983
the discharge had dropped to about 60 gpm. The average discharge
for the 1983 water year (ending September 30, 1983) is expected
to be about 100 gpm while the six-~year average discharge has
been about 43 gpm. As a result of these dischérges Whiskey
Gulch is now being categorized by DOGM as a perennial stream,
During the three~year period when the U.S. Geological Survey
has puslished flow records for Eccles Creek (water years 1980
through 1982), the Belina Mine discharge has accounted for about
2.2 percent of the flow of Eccles Creek and about 0.7 percent

of the flow of Mud Creek below Winter Quarter Canyon.

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 Belina mines would probably

reach Mud Creek eventually if the mines did not exist, but would
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be added at different discharge points (such as seepage zones
in Eccles or Mud creeks). Intercepting water in the mine probably
has the effect of increasing the base flows in Whiskey Gulch,
Ececles 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, quite small when compared to the flow
of the principal receiving streams. Water which is discharged
from the mine would normally have traveled to an outlet some
distance from the lease area and represents only a small fraction

of the water flowing from the watershed.

A ppobable 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 Associates (1980). Because the Belina
mings act as interceptor drains, the ground water that is brought
to the surface has a lower dissolved solids content than would
have existed if the water were to continue its downward movement
through shale layers, dissolving increased amounts of salt with
distance (Southeatern Utah Association of Governments, 1977;
Hansen, 1979). Invthis regard, Valley Camp mines will have
a slightly beneficial impact on the chemical quality of water
in the area streams because the small amount of water which

is brought to the surface will dissolve fewer constituents in
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the stream channel than it would have with increased contact

time in the shale layers of the Blackhawk.

Although suspended sediment and oil and grease may increase
at the mine mouth, these constituents will be removed in keeping
with regulatory requirements prior to potential discharge into

adjacent streams.

Because of the high alkalinity and low acidity concentrations
in the area (differing normally by one or 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).

Mine dewatering may divert some water from the Huntington
Creek Drainage into the Mud Creek Drainage. However, the coal
seam is down-dipped towards Huntington Creek. As areas are
mined and abandoned on‘the west side of the lease area, they
could collect water which was encountered in the mines in the
Mud Creek drainage. Consequently, it is uncertain which basin
may be benefited at the expense of the other. 1In either case,
the effect is expected to be small (less than 1 percent) and
unnoticable in the baseflows of either Huntington Creek or Mud

Creek.

There has been some concern expressed concerning the fact
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that flows from a spring on the west side of Pleasant Valley
Canyon near the Utah No. 2 Mine diminished greatly several years
ago. >Investigétion of this matter has shown that this occurred
during the 1977 drought. Gooseberry Creek, a nearby gaged stream,
had dnly 19 percent of its Y4l-.year average during the 1977 water
Year, Low or no spring flows during such a period should be
expected. The spring in question is now flowing at a high rate
(corresponding to the high flow characteristiecs of 1983). The
spring is located on the opposite side of Mud Creek from the
Utah No. 2 Mine. It is not felt that the Utah No. 2 Mine had

any significant impacts on the flow of the spring.

8 ate ! s

As pointed out previously, groundwater intercepted in the
mine and discharged in Whiskey Gulch will have the effect of
redistributiné flows within the hydrologic system, thereby poten-
tially impacting both surface and groundwater rights within
and adjacent to the permit area. According to the groundwater
contour map, south of the dike the direction of groundwater
flow is to the east, toward Mud Creek upstream from its junction
with Eccles Creek. Mine water is discharged into Whiskey Gulch
which flows back through Eccles Creek to Mud Creek. Although
the ultimate flow in Mud Creek may not be diminished, the discharge
point for the groundwater has been altered thereby potentially
affecting water rights on Mud Creek and tributaries upstreamn

from its confluence with Ececles Creek. Since the dike serves
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as a partial barrier to groundwater flow, groundwater intercepted
on the south side of the dike and subsequently discharged into
Whiskéy Gulech will result in_a reduction of water table seepage
along perennial streams or from water table springs on the south
side of the dike. Likewise on the north side of the dike, water
intercepted in the mine will result in a redistribution of flows
on Eccles Creek, potentially affecting both surface and groundwater
rights along Eccles Creek. However, even if the entire mine
watér discharge is attributed as impact to Mud Creek, and/or
Ececles Creek, it has been shown that impact resulting from this
redistribution of flows on Mud Creek or Eccles Creek would be

less than 1 percent or 2.2 percent respectively.

It is anticipated that Mud Creek on the east and Huntington
Creek on the west will serve as recharge'boundaries to drawdown
created by tﬁe mine. Therefore, potential impacts to the water
rights from drawdown in the groundwater system should be confined

within the boundaries.

Impacts to water rights associated with the perched aquifer
system could occur as a result of subsidence. As indicated
previously, in areas where overburden is less than 350 to 400
feet, subsidence cracking can extend to the surface, altering
recharge runoff characteristics of the area and partially or
wholly draining perched aquifer systems if such are intercepted

by the cracking.
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Although it 1is impossible to predict the exact effects
of subsidence on existing rights, an examination of the location
of existing rights relative to potential subsidence impacts
will help identify to which rights impacts can be anticipated.
The location of surface and groundwater rights within and adjacent
to the mine plan area are illustrated on Plates 5 and 6, respec-

tively.

Impacts to surface water rights from subsidence are anticipated
only in that runoff-recharge characteristics may be altered
in areas where subsidence cracking will extend to the surface.
These potential areas were identified on Plate 4 where overburden
is iess than 350 to 400 feet. Impacts to the creek-bed itself
from supsidence where surface water rights are located is not
anticipated since all surface water rights within the permit
area are located along streams classified as perennial by DOGM,
and since perennial streams will be protected from subsidence

by not pulling the pillars beneath them.

Of the groundwater rights within the permit area potentially
affected by subsidence, 4 rights (91-3595, 91-1058, 91-3596,
and 91-1691) are associated with wells and only 3 rights (91-1643,
91-3499, and 91-3500) are associated with springs. A1l four
wells are owned by Valley Camp, therefore any impact to these
wells will result in impacts to themselves. All three springs

are located in zones having less than 300 feet of overburden,
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and therefore could potentially be affected by subsidence.
All three springs have been added to the monitoring plan to

determine impacts if such should occur.

As indicated above, drawdown in the regional water table
from the mine may result in the diminuation of flows in water
table springs and perennial streams recéiving seepage from the
regional water table. Surface water rights potentially affected
along perennial streams are illustrated on Plate 6. Also as
indicated above, this effect to flow to any one stream is anticipated
to be small. Of these surface water rights potentially affected
it should be pointed out that Valley Camp holds surface water
rigﬁts 91-3587 and 91-3588 on Boardinghouse and Finn canyons
and spring right 91-3586 in lower Boardinghouse which can serve
as mitigation to impacts on these streams. Eccles Creek below
Whiskey Creek is receiving additional flows due to mine water
discharge in Whiskey Canyon. A1)l of these.perennial streams
are currently monitored as part of the monitoring program to

verify the effect of mining on these streams.

Wells (91-1114 and 91-1560) located along Ecgles Creek
potentially affected by drawdown from the mine are owned by
Coastal States Coal Company. Two points should be made regarding
effects to these water rights. First, Coastal States which
boarders Valley Camp to the west and which extends northward

across Eccles Creek could have just as much effect on their
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own wells as Valley Camp. It would be difficult to differentiate
impacts. Second, as far as mitigation, Utah Water law grants
a right to extract a quantity of water from a well but does
not guarantee pressure, Thefefore, should the water table be
lowered by another user such as Valley Camp, it is Coastal States
responsibility to deepen their wells, not Valley Camp's responsi-

bility. Such has been proven in the courts.
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ALTERNATIVE WATER SUPPLIES AND HYDROLOGIC MITIGATING FACTORS

Although, impacts from the mine are not anticipated to
significantly diminisb the flows associated with any particular
water right, the monitoring plan has been formulated to observe
and aid in predicting such effects and should such an impact
occur one of the following alternative means of water supply
would be used by Valley Camp to replace an interrupted supply

of any legal owner of such rights.

1. Private contractors living within the distriect 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 Valley
" Canp.

3. Valley Camp has four wells within the mine plan area
which could be utilized to supply supplemental amounts
of water for both private or industrial use.

y, Valley Camp could effect an'additional exchange of

’ right between Scofield Reservoir water and one of

the other 71 springs found within or adjacent to the
lease area for which valid rights do not now exist.

As indicated above, Valley Camp of Utah, Incorporated owns
several water rights on or in the vicinity of the lease area,
In fact, most of thé more significant water rights in the area
are owned by Valley Camp. The Vaughn Hansen Associates (1980)
report contains a list of water rights in the area., The rights

listed as owned by the North American Coal Company are now owned
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10 January 1984

UMC 817.53 and 817.54 WATER RIGHTS AND REPLACEMENT

The applicant has identified and evaluated the probable impact
of mining operations on existing ground water and surface water
rights. The applicant must provide a commitment that any inter-
ference with existing water rights will be compensated. They
must also describe, in detail, how this will be accomplished.

A specific plan to provide replacement water for those springs
that the applicant predicts will be affected by future sub-
sidence must also be provided (see Volume VI, pages 24 to

30 and Plate 4 of the permit application). These springs in-
clude 91-1643 and 91-3499. Therefore, the following commit-
ments and information must be provided.

* The applicant has verbally committed (December 1, 1983,
meeting in Denver) to using their available water rights to
replace water sources potentially affected by the Belina

Mines Complex. In addition, the applicant must present a plan
to replace water for springs 91-1643, 91-3499 and 91-3500.
Both of these commitments should be submitted in writing and
incorporated into the PAP.

COMMENTS

Page No. 41 of Appendix N, Volume VI, has been revised to
reflect additional commitments pertaining to this section.
The attached page Nos. 41 and 42 are to be inserted into
Appendix N of Volume VI.



9 January 1984

ALTERNATIVE WATER SUPPLIES AND HYDROLOGIC MITIGATING FACTORS

Although impacts from mining are not anticipated to signifi-
cantly diminish or terminate the flows associated with any
particular spring or water right, provisions for mitigation
of such impacts are provided for. A monitoring plan has
been formulated .to observe and provide conditional data of
these water sources and associated wetlands or wildlife
habitat, as mining progresses.

In the event that such interruption or cessation should occur
to a perennial spring or one with existing water rights, one
of the following alternative means of re-establishing an
egual amount of flow in the same general area would be used
by Valley Camp. Temporary water supply services, if required,
would remain in effect until such time as near original flow
returns, thus maintaining the companion wetlands to near
disturbed status.

If the springs previously identified on page 38 are permanent-
ly lost, Valley Camp will compensate the legal owner of such
water rights by utilization of any of the following means,
excepting No. 1:

1. Private contractors living witnin 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 vValley Camp.

3. Valley Camp has four wells within the mine
plan area which could be utilized to supply
supplemental amounts of water for both pri-
vate or industrial use.

4. Valley Camp could effect an additional ex-
change of right between Scofield Reservoir
water and one of the other 71 springs found
within or adjacent to the lease area for
which valid rights do not now exist.

5.. Relocate and develop new discharge point in
the same general area of lost service.

As indicated above, Valley Camp of Utah, Inc. owns several
water rights on or in the vicinity of the lease area. 1In
fact, most of the more significant water rights in the area
are owned by Valley Camp. The Vaughn Hansen Associates
(1980) report contains a list of water rights in the area.
The rights listed as owned by the North American Coal Company
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5 January 1984

are now owned by Valley Camp. The larger rights include:
Clear Creek Springs (0.5 cfs), Clear Creek Mine Tunnel
No. 3 (0.446 cfs), Utah No. 1 Mine (0.15 cfs), O'Connor
Mine (0.047 cfs and 0.030 cfs), the Belina Mine Well

(7.7 acre-feet per year), and stockwater rights on Board-
inghouse and Finn Creeks (unspecified amounts). Valley
Camp has also transferred 15 acre-feet per year of water
rights to the Town of Scofield. If mining activities
within the Valley Camp lease area do result in noticeable
diminuation of base flows in streams or springs, it is
expected that this diminuation would be much less than
the rights owned by Valley Camp. These supplies can be
used to provide recompense to any damaged user. Mean-
while, downstream users are benefitting from the portion
of these rights not currently utilized by Valley Camp.
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by Valley Camp. The larger rights include: Clear Creek Springs
(0.5 c¢fs), Clear Creek Mine Tunnel No. 3. (0.446 cfs), Utah
No. 1 Mine (0.15 cfs), O'Connor Mine (0.047 cfs and 0.030 ecfs),
the Belina Mine Well (7.7 acfe-feet per year), and stockwater
rights on Boardinghouse and Finn creeks (unspecified amounts).
Valley Camp has also transferred 15 acre-feet per year of water
rights to the town of Scofield. If mining activities within
the Valley Camp lease area do result in noticeable diminuation
of base flows in streams or springs, it is expected that this
diminuation would be much less than the rights owned by Valley
Camp. These supplies can be used to provide recompense to any
damaged user. Meanwhile, downstream users are benefiting from
the‘portion of these rights not currently utilized by Valley

Camp.
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SUMMARY AND CONCLUSIONS

The recent update of information and data since the mine
plan was submitted January 1980 has permitted a better

quantification of probable impacts.

The additional informafion recently obtained has shown
that the cause and effect relationships discussed in the
January 1980 report were correct, but that predictions
of hydrologic impacts of mining should be modified and
expanded‘to account for anomalous conditions discovered

within the Valley Camp lease area.

Excessive fractures, faults and rolls with significant
subsidence occur within the mined area resulting in more

groundwater impacts than were initially anticipated.

Approximately 400 gpm was flowing into the mine in the
spring of 1983 following an abnormally heavy snow pack
and significant subsidence. By fall of 1983 the flow had

dimished to approximately 40 gpm.

The 230~foot thick east-west dike encountered in the mine

is relatively impermeable and may form a partial barrier
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10.

to transverse water movement. However, regional ground

contours are nearly perpendicular to the dike.

Groundwater intercepted by the mine south of the dike and
discharged into the Eccles drainage wili reduce somewhat
the flow into Boardinghouse Canyon. Bence the main spring
in Boardinghouse will be monitored to determine the impact.
Valley Camp owns the water right on this Boardinghouse

spring.

Most flow into the mine fluctuates seasonally indicating
that water entering the mine is primarily coming through
the Blackhawk, not through the underlying Aberdeen and

Star Point sandstones.

The sandstones are tightly cemented, with low transmissivities.
Most water entering the mine comes through fractures in

the sandstones.

Water flowing from springs in the Blackhawk 1is perched

above the regional water table.

Rolls in the coal bearing formations have produced tension
cracks which serve as conduits to drain adjacent sandstones,
and thereby yield more water and create more roof instability

than do faults.

by



11.

12.

13-

14,

15.

Closely spaced step faults also have caused excessive fractur-

ing, rolls, drippers, and roof instability.

Additional surface and groundwater monitoring stations
have been added as requested by 0OSM. These additions include
the main Boardinghouse spring, the three springs with water
rights, and representative larger springs in the Blackhawk

Formation.

The principal use of the hydrologic resource is for watering
livestock and wildlife. Since numerous springs and streams

exist on the lease, disturbance of some springs does not

‘necessarily cause any hardship on livestock or wildlife.

Surface cracks from subsidence have occurred when pillars
have beén pulled where overburden is less than 350 to 400
feet. Some surface and perched flow has been intercepted
by subsidence cracks, and water flow into the mine has

increased accordingly.

The six-year average discharge from the mine has been 43

gpm, but the average flow during the 1983 water year is
expected to be about 100 gpm due to more subsidence cracking,
extended mining into faulted and rolled formations, and

a record high precipitation.
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16.

17.

18.

19.-

20.

21.

Subsidence impacts and expanded mining are not expected
to measurably alter flows.in perennial streams. An unrealistie

worst case assumption yielded only a one percent change,

Surface water entering the mine through subsidence cracks
will increase in TDS somewhat. When this intercepted water
is pumped into Ececles Creek, the TDS impact will be less

than 0.3 percent.

Perennial streams will be protected from subsidence by

leaving pillars within the angle of draw.

Belina Mine discharge has averaged 2 percent of the flow

in Eccles Creek and 0.7 percent of the flow in Mud Creek.

Mine dewatering may divert some water from the Huntington
Creek drainage. However, after mining some additional
water may be diverted into the Huntington Creek drainage
through the ébandoned mine workings. The net effect is

uncertain and is expected to be less than one percent.

The potential exists for existing water rights in streams,
wells, and springs to be affected, since flows may be reduced
by subsidence and mine interception of groundwater. Monitoring
has been increased to document any changes in flow. Valley

Camp holds extensive water rights which would be transferred
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to mitigate any confirmed adverse impacts to water rights

which Utah State water law protects.
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15 September 1983

APPENDIX B

GEOLOGIC CROSS SECTIONS

Drawing No. A5-0072: Cross Section Locational Map

Drawing No. D5-0087: North South Cross Section,
‘ Connelville Block

Drawing No. D5-0088: East West Cross Section
Connelville Block
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