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Mining and Reclamation Plan v
Huntington Canyon No. 4 Mine Permit Application

Section 7

HYDROLOGY

7.1 Groundwater Hydrology

Scope

The purpose of this investigation was to provide background
hydrogeological data in the vicinity of the mine and to recommend
a plan of action to keep the existing -underground coal mining
operation in compliance with the requirements of the Office of -
Surface Mining (OSM) and the Utah Division of Oil, Gas and Mining
(DOGF&M). Specifically, this investigation included an evaluation
of the geologic and hydrologic setting of the Huntington Canyon
No. 4 Mine, its relation to the regional groundwater hydrology, and
a determination of probable hydrologic impacts of the mining
activity. See Section 6 for a discussion of Geology.

7.1.1 Methods of Investigation

06/06/83

This study included review of available existing data and field
reconnaissance. The existing data review included information
supplied by Beaver Creek Coal Company, published and unpublished
reports by the U.S. Geological Survey, Utah Geological and
Mineral Survey, Bureau of Land Management, U.S. Forest Service
and mine permit applications on file with OSM.

The field reconnaissance at the mine site permitted observation of
rock types present at the mine site, the geologic setting of the
springs and seeps and confirmation of the geologic observations
made from aerial photo stereo-pairs supplied by Beaver Creek Coal
Company. In addition, mine personnel at Beaver Creek Coal
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7.1.1 Methods of Investigation (continued)

Company provided relevant information with respeet to hydrologic
conditions in the mine.

7.1.2 Existing Groundwater Resources

06/06/83

Little data are available regarding the groundwater resources of
the Wasatch Plateau. Price and Arnow (1974) characterized the
region as a groundwater recharge area. The regional water table is
generally several hundred feet below the surface. In the area of
the No. 4 Mine, the water table is probably at about the same level
as Huntington Creek as this stream depends on groundwater for its
perennial flow. Recharge to the regional groundwater system is
from precipitation over the Plateau that infiltrates into the ground
from snowmelt. It has been estimated that less than 5% of the
available water enters this regional system. Most of the precipita-
tion that falls over the area is removed by overland flow and
evaporation. The water that infiltrates into the ground generally
moves only a short distance before discharging as springs and seeps
(Price and Arnow, 1974).

Groundwater occurs under water table, artesian, and perched
conditions (Figure 7-1). Water table conditions are largely restric-
ted to shallow alluvial aquifer systems along major streams like
Huntington Creek. Although artesian conditions exist as a result of
the shale confining beds that occur throughout the Cretaceous
strata, pressures are generally insufficient to produce flowing
wells. Perched water conditions are common in the Blackhawk
Formation where the interbedded sandstone and shale units locally
restriet groundwater movement.
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FIGURE 7-1: Schematic diagram of ground water occurrence and

movement through Upper Cretaceous strata in the
Wasatch Plateau.
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7.1.2 Existing Groundwater Resources (continued)

06/06/83

In general, the strata of the Wasatch Plateau yield little ground-
water. Overall, these strata have low hydraulic conductivities and
specific yields have been measured between about 0.2 and 0.7
percent. Potential yields from individual wells have been esti-
mated between 5 and 50 gallons per minute (Price and Wadell,
1973). The higher yields come from strata like the Star Point
Sandstone. Yield from some of the perched water zones could also
be high locally. However, because of their limited distribution,
perched zZones probably cannot supply dependable amounts of water
over long periods of time.

In the Huntington No. 4 Mine area, the regional direction of
groundwater flow appears to be in an easterly to southeasterly
direction flowing down the regional dip and/or in the direction of
the major stream drainages. This interpretation is in agreement
with U.S.G.S. Open File Report 81-539 (Danielson, 1981), which
states that "Groundwater generally moves from areas of recharge
in the higher parts of the study area." Groundwater movement in
the perched zones is controlled by the geology and topography.
Water that enters a perched zone probably moves out of that zone
either through any hydrologic connections with lower sands that
may exist or discharges as a spring or seep on the surface.

Groundwater recharge seems to occur in upland areas from snow
melt and discharge in low areas as stream, spring or seep flows (see
Section 7.2.2.2). This is eonfirmed by hydrogen isotope (deuterium)
studies in the Huntington Canyon Basin, conducted by the U.S.
Geological Survey (Danielson, 1981). This study showed that rain
water in the basin contained deuterium values that ranged from -
54.4 to -84.6 and averaged -75.3, while snow samples contained
deuterium values that ranged from -121.2 to -147.1 and averaged -

136. Deuterium samples were also taken for spring and stream
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7.1.2 Existing Groundwater Resources (continued)

samples and showed that most if not all of the groundwater is
derived from snow.

In addition, Beaver Creek Coal Company conducted a one time
deuterium sampling study of snow and Little Bear Spring water.
This study confirmed the U.S.G.S. study. Deuterium values for
snow ranged from -106 to -132 and averaged -118, while Little
Bear Spring contained deuterium concentrations of -131. The
U.8.G.S. concentrations for Little Bear Spring ranged from -124.1
to -124.7 confirming the snow origin of Little Bear Spring water.

7.1.2.1 Mine Plan Area Aquifers

06/06/83

The principal units in the Huntington Canyon No. 4 Mine area that
might contain aquifers are the Star Point Sandstone and the
Blackhawk Formation. The Castlegate Sandstone is generally a
poor source for groundwater because of its topographic position
and limited areal extent. In the Huntington Canyon No. 4 Mine
area, the Castlegate crops out as vertical cliffs near the top of
slopes. Water entering it moves readily through it into the
underlying Blackhawk Formation. However, at those locations
where a shale bed is present at the base of the Castlegate, the
migrating groundwater moves along it and discharges as a seep
along the base of the formation.

In the Blackhawk Formation only perched water zones have been
noted in drill holes throughout the area. The degree and extent of
interconnection among water bearing units is thought to be
minimal. The interbedded shale units would restrict vertical
groundwater movement. It is likely that the only interconnection
between individual perched zones is along faults or fractures.
Other work in the region indicates that the groundwater movement
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7.1.2.1 Mine Plan Area Aquifers (continued)

06/06/83

along faults is highly restricted. The clays in the Blackhawk
Formation are highly bentonitic and swell when wet. Water that
might migrate along a fault zone through the Blackhawk Formation
would cause the clays to swell, greatly reducing the vertical
permeability of that fault zone and severely restricting
groundwater flow along it (Hydrosciences, Inc. 1980). A fault
crossed in the workings of the No. 4 Mine (Blind Canyon Seam)
displayed dry conditions and supports this contention (Plate 6-5).

The Star Point Sandstone is probably the only aquifer in the lease
block that receives recharge over a regional area, because it is the
only unit known to possess a perennial (flows all year) spring. This
spring is Little Bear Spring which ocecurs in the lower part of the
Star Point Sandstone (Plate 6-8). The Star Point Sandstone is not
one large sandstone, but is made up of alternating units of
sandstone separated by low permeability siltstones and shales. The
location of Little Bear Spring is 346 feet beneath the Hiawatha
Coal Seam which supports Vaughn Hansen's 1979 statement that
"the water table at Little Bear Spring is below the coal seams to be
mined".

Vaughn Hansen, 1977, supports this idea with the statement that
"water at Little Bear Spring originates primarily in the north,
flowing through the Star Point Sandstone, rather than originating
on the water shed". Vaughn Hansen supports this econclusion with
the following observations:

(1)  Springs throughout the area appear to be surfacing primarily
above and below the Blackhawk Formation, suggesting that
very little water passes through the Blackhawk Formation,
which overlies the Star Point Sandstone.
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7.1.2.1 Mine Plan Area Aquifers (continued)

(2) The expected yield of Little Bear Canyon should be on the
order of one to two inches per year, with an upper limit of 4
inches per year. However, flow measurements of Little Bear
Spring (located in the Star Point Sandstone) indicate an
average annual yield of six inches from the spring alone
during the course of a severe drought period. Therefore,
water from outside the basin must be flowing out Little Bear

Spring.

(3) The number of springs in the Huntington Creek Drainage
decrease as one approaches Little Bear Spring from the
northwest.

(4) Spring and surface water flow rates decrease in a southerly
direction from canyon to canyon in the study area.

The idea that the Star Point Sandstone is a regional aquifer
supplying water to Little Bear Spring is further supported by
structure maps of the Star Point Sandstone. Figure 7-2 is a
structure map of the Star Point Sandstone and shows that if water
flows down dip in the Star Point it would flow from the northwest
and coverage toward the syncline in Little Bear Canyon. This same
syneline is reflected in the structure of the Hiawatha and Blind
Canyon Seams and can be seen in greater detail on Plates 6-5 and
6-6.

7.1.3 Required Water Quality

06/06/83

A study by the U.S. Geological Survey (Danielson, 1981) of spring
Water from different geologic units was conducted in and adjacent
to the upper drainages of Huntington and Cottonwood Creeks.
Because of the complexity of the rock lithologies and the ground-
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7.1.3 Required Water Quality (continued)

06/06/83

water system, the results of statistical tests indicate that over a
large area, no geologic unit had a unique water chemistry. The
results of this study are shown in Table 7-1, and prepared in stiff
diagram form in Figure 7-3.

The groundwater from the Price River and Blackhawk Formations
and the Star Point Sandstone is classified as fresh water, charac-
terized by total dissolved solids (TDS) contents of generally less
than 1000 milligrams per liter (mg/1). Vaughn Hansen (1977) found
that TDS concentrations typieally increased from north to south in .
the Huntington Canyon No. 4 Mine area.

Doelling (1972) reports that water from springs in the Price River
Formation and the Castlegate Sandstone have low TDS, ranging
from 238 to 303 mg/l. Water from wells and springs in the
Blackhawk Formation show more variation, with TDS ranging
between 245 and 903 mg/1.

In the vicinity of the Huntington Canyon No. 4 Mine only a limited
amount of ground water quality information is available. Data on
the Little Bear Springs has been collected by the U.S. Forest
Service, The U.S. Geological Survey, Utah Division of Health,
Beaver Creek Coal Company and formerly by Swisher Coal
Company. Data collected by the Utah Department of Health and
by the U.S. Geological Survey for Little Bear Spring is shown in
Table 7-2. Information collected from Upper and Lower Little
Bear Springs is contained in Tables 7-3, 7-4 and 7-5 (Little Bear
Spring is actually composed of two springs, an upper spring and a
lower spring). A summary (mean values) of all these tables is
provided in Table 7-6. From this table it can be seen that Little
Bear Spring Water Quality is better than U.S. Environmental
Protection Agency Interim Drinking Water Criteria and Utah State
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Figure 7.3  Stiff diagrams of mean spring water qualities from different water-bearing
zones in and odjacent to the upper drainages of Huntington and Cottonwood Creeks.
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TABLE 7-1 Summary of chemical characteristics of spring waters from different water-bearing zones in
and adjacent to the upper drainages of Huntington and Cottonwood Creeks (From Danielson, 1981)

Milligrams per liter

pH Temperature Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
(units) (o) Calcium Magnesium  Sodium  Potassium Chloride  Sulfate Solids  Bicarbonate

North Horn Formation

No. Samples 51 51 51 51 51 51 51 51 43 51

Mean 7.5 6.3 61 29 19 .9 9.8 32 290 320

Minimum 6.3 .1 15 2.0 1.2 .2 1.2 2.1 63 49

Maximum 8.5 17 100 63 94 1.9 54 180 633 500
Price River Formation

No. Samples 18 18 18 18 18 18 18 18 17 18

Mean 7.5 6.3 63 18 5.7 1.3 5.1 23 220 260

Minimum 6.5 3.8 12 2.9 1.4 .4 1.5 3.7 50 39

Maximum 8.2 16 87 51 39 3.4 18 120 524 427
Castlegate Sandstone

No. Samples 9 9 9 9 9 9 9 9 9 9

Mean 7.5 5.6 60 29 7.1 1.3 5.6 33 290 300

- Minimum 7.1 2.2 41 14 2.1 .9 3.6 4.0 163 183

Maximum 81. 7.5 79 41 23 2.4 14 110 385 370
Black Hawk Formation

No. Samples 31 31 31 31 31 31 31 31 30 31

Mean 7.4 6.1 57 19 4.1 1.1 4.3 21 220 250

Minimum 6.3 .1 15 2.0 1.2 .2 1.2 2.1 53 49

Maximum 8.1 13 98 52 16 3.5 16 120 539 460
Star Point Sandstone

No. Samples 19 19 19 19 19 19 19 19 18 19

Mean 7.3 6.6 75 40 8.0 2.0 6.9 77 370 350

Minimum 6.8 2.8 48 3.0 .1 .9 2.7 13 213 244

Maximum 8.4 11 120 89 26 4.9 27 300 750 427

All Units

No. Samples 128 128 128 128 128 128 128 128 132 128

Mean 7.5 6.3 62 27 11.0 1.2 7.1 34 295 300

Minimum 6.3 .1 12 2.0 .1 .2 1.2 2.1 50 39

Maximum 8.5 17 120 89 94 - 4.9 54 300 750 500
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Table 7-2

LITTLE BEAR SPRING SAMPLES, UTAH DEPARTMENT OF HEALTH
AND THE U.S. GEOLOGICAL SURVEY
(D-16-7) 9 CAC-S1

10-3-57* 8-18-76** 11-4-77*  4-28-81%*

Flow (CFS) - 0.27 - —
pH (units) -— 7.6 7.7 8.0
Temp (CO) e 8.3 -— -—
Spec. Cord (umhos) - 530 . 492 535
TDS (mg/1) 305 332 315 308
Iron (mg/1) -—- 0.04 0.05 0.03
Manganese (mg/1) -——- — 0.002 0.01
Nitrate (mg/1) 0.16 -— 0.09 0.15
Sulfate (mg/1) 14 35 32 35
Chloride (mg/1) 7.4 5.3 2 4
Caleium (mg/1) 75 67 66 53
Magnesium (mg/1) 25 38 36 36
Sodium (mg/1) -—- 7.1 6 12
Bicarbonate (mg/1) 340.59 346 346 320
Carbonate (mg/1) 1.67 —_— -—- -0 -
. Fluoride (mg/1) 0.7 0.1 0.12 0.12
Hydroxide (mg/1) 0.03 -— -— -—
Phosphorous (mg/1) -—- -— -— 0.20
Silica (mg/1) 3.9 5.6 6 6
Total ALK as CaC03 (mg/D) 282 284 274 262
Arsenic (mg/1) -- -—- ——- 0.001
Barium (mg/1) -— -— 0.04 0.06
Boron (mg/1) ——- 0.03 0.08 0.05
Chromium (mg/1) -—- -—- - 0.005
Copper (mg/1) -—- -—- -— 0.01
Iron Total (mg/1) 0.25 -—- 0.17 -—
Lead (mg/1) - -—- -— 0.005
Merecury (mg/1) —— --- - 0.0001
Nickel (mg/1) -— -—- -—- 0.01
Potassium (mg/1) -— 1.5 2 1
Selenium (mg/1) -—- -— — 0.001
Silver (mg/1) -— _— — 0.002
Strontium (mg/1) --- 0.26 -— -—
Zine (mg/1) -—- —- 0.005 0.035

*Source Utah Department of Health
**Source - U.S.G.S., 1981
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Table 7-3

LITTLE BEAR WATER SAMPLES, U.S. FOREST SERVICE

Upper Little Bear Spring* Lower Little Bear Spring* *
8-28-75 to 2-7-79 8-28-75 to 2-7-79

No. of Samples Mean No. of Samples  Mean

Flow (CFS) 2 1 2 0.
pH (unit) 10 8.9 11 8.
Temp (o) 11 5.8 12 6.1
Manganese (mg/1) 11 0.017 12 0.019
Nitrate (mg/1) 6 0.185 6 0.14
Sulfate (mg/1 11 - ' 56.7 12 59
. Chloride (mg/1) 6 3.7 6 4

. Fluoride (mg/1) 11 0.15 12 0.17
Total ALK as CaCOg3 (mg/1) 11 244.3 12 246.4
Arsenic (mg/1) 11 0.002 12 0.002
Barium (mg/1) 11 0.0236 12 0.023
Chromium (mg/1) 8 .0018 8 0.002
Copper (mg/1) 11 0.0051 12 0.0025
Iron (total) (mg/1) 5 0.0914 6 0.092
Lead (mg/1) 11 0.0015 12 0.001
Mercury (mg/1) 11 .0002 12 0.00019
Selenium (mg/1) 11 0.0023 12 0.002
Sitver (mg/1) 11 0.0017 12 0.002
Zine (mg/1) 11 0.0099 12 0.015

* (D-16-7) 9 CAC-S1
** (D-16-7) 9 CAC-S2
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Table 7-4

LOWER LITTLE BEAR SPRING
BEAVER CREEK COAL COMPANY
(D-16-7) 9 CAC-S2

5/13/81 6/11/81 7/22/81 8/26/81 9/8/81 11/20/81 12/10/81

Flow (CFS) - — e 0.006 -—-
pH (units) 7.8 7.9 8.6 8.1 8.1 7.9 8.1
Temp (o¢) - 110C 210C 160C 120C 3oC 60C
Spec Cond (umhos) 540 540 640 570 510 550 560
TDS (mg/1) 350 345 415 375 335 380 365
TSS (mg /D) 5 10 10 11 1.0 7 16.0
Iron (mg/1) 0.01 0.02 0.028  0.001  0.01 0.03 0.01
Manganese (mg/1) 0.01 0.01 0.011  0.01 0.005  0.01 0.009
Nitrate (mg/1) 0.18 0.14 0.04 0.01 --- 0.13 0.25
. Sulfate (mg/1) 33 34.5 54 25.5 18 33 15
Chloride (mg/1) 12 10 11.5 7.2 25 2.25 3.79
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Table 7-5

UPPER LITTLE BEAR SPRING
BEAVER CREEK COAL COMPANY
(D-16-7) 9 CAC-S1

5/13/81 6/11/81 12/10/81 1/14/82 2/17/82 3/82

Flow (CFS) - ——- -—- 0.59 0.6 0.59
" pH (units) 7.9 7.7 7.6 7.2 7.8 7.4
Temp (°C) —- 100C 80C 70C 100C 80C
Spee Cond (umhos) 540 530 560 500 450 400
TDS (mg/1) 350 345 375 325 286 260
TSS (mg/1) 9.0 2.0 14.0 4.0 1.0 2
Iron (mg/1) 0.02 0.01 0.01 0.001 0.03 0.02
Manganese (mg/1) 0.01 0.001 0.015 0.011 0.001  0.01
Nitrate (mg/)) 0.19 0.15  0.27 0.19 0.01 0.09
. Sulfate (mg/1) 37.5 36 18 30 6. 27
Chloride 12 10 4.24 2.9 4.6 3.8
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7.1.3 Required Water Quality (continued)

Classifications for Domestic Water and Aquatic Life. A stiff
diagram constructed from Table 7-6 is provided in Figure 7-4.
Locations of springs and seeps from which samples have been
collected are included on Plate 6-1.

Beaver Creek Coal Company, following a spring and seep inventory
for the Huntington Canyon No. 4 Mine, recently began collecting
data from a seep at the head of Little Bear Canyon. This seep is
located in the Blackhawk Formation and water quality data col-
lected from this seep is shown in Table 7-7. From the total
dissolved solids analysis the water from this seep appears to be of
good quality. All of the parameters sampled meet U.S. Environ-
mental Protection Agency Interim Drinking Water Standards.

7.1.3.1 Water Rights

With the exception of File Number 254 (Little Bear Spring) water
rights in the lease block are used for stock watering purposes
(Table 7-8). Water right locations are shown in Plate 7-7. No
known wells exist in the area.

7.1.4 Mine Dewatering

06/06/83

Mining operations to date at Huntington Canyon No. 4 Mine have
encountered small amounts of water from sandstones in the roof.
Occasionally, damp to wet floor conditions exist. At the present
time, it is not anticipated that significant quantities of water will
be encountered during future mining operations therefore no nega-
tive effects on groundwater are anticipated. Consequently, no
water rights have been filed for groundwater at the Huntington
Canyon No. 4 Mine.
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Table 7-6

SUMMARY OF LITTLE BEAR SPRING WATER QUALITY DATA
MAY 1, 1982

Utah Division of
Health Water Standards
Domestic Aquatic
Federal Drinking Water Life
Mean Water Criteria Class 1A Class 3A

pH (units 8.2 6.5 - 8.5 6.5-9.0 6.5-9.0
Temp (CO) 8.1 —— -—- less than 20
Spec Cond (umhos) 527 _— -— —
TDS (mg/1) 346 500 Case by case basis
Iron (mg/I)total-dissolved)  (0.13-0.03) 0.3 total ---  0.05 dissolved
Manganese (mg/1) 0.02 0.05 -— -—
Nitrate (mg/1) 0.15 10 10 -_—
Sulfate (mg/1) 39 250 -— -—
Chloride (mg/1 7.4 250 -— -—
Calcium (mg/1) 65.3 200 -— 0.002
Magnesium (mg/1) 33.8 150 — ——
‘ Sodium (mg/1) 8.4 200 —- _—

. Bicarbonate (mg/1) 338 500 —- -—
Carbonate (mg/1) 1.67 — — -—
Fluoride (mg/1) 0.19 0.7-1.2 1.4-2.4 —-
Hydroxide (mg/1) 0.03 _— —-— -—
Phosphorous (mg/1) 0.20 — - —
Silica (mg/1) 21.5 — — —
Total ALK as CaCog 256 -— —— -—
Arsenic (mg/1 0.002 0.05 0.05 —
Barium (mg/1) 0.032 1.0 1 -—
Boron (mg/1) 0.05 —— _— -_—
Chromium (mg/1) 0.03 0.05 0.05 0.10
Copper (mg/1) 0.006 1.0 - 0.01
Lead (mg/1) 0.003 0.05 0.05 0.05
Mercury 0.004 0.002 0.002 0.00005
Nickel (mg/1) 0.01 1.0 —- —-
Potassium (mg/1) 1.5 —— -— —
Selenium (mg/1) 0.001 0.01 0.01 0.05
Silver (mg/1) 0.002 0.05 0.05 0.01
Strontium (mg/1) 0.26 —— - -—
Zine (mg/1) 0.02 5.0 -— 0.05
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Table 7-7

SEEP - HEAD OF LITTLE BEAR SPRING CANYON

Flow (CFS)

pH (units)

Temp (°C)

Spee Cond (umhos)
TDS (mg/1)

TSS (mg/1)

Iron (mg/1)
Manganese (mg/1)
Nitrate (mg/1)
Sulfate (mg/1)
Chloride (mg/1)

06/06/83

(D-16-7) 8 DCB-S2

8/25/80

7-19

7/22/81

0.002
8.3
20 oC

620
405
32
0.22
0.03
0.33
36
8.01

Federal Drinking
Water Criteria

6.5-8.5
500
0.3
0.05
10
250
250
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TABLE 7-8

FILED WATER RIGHTS
IN THE HUNTINGTON NO. 4 MINE AREA

File Number Allotment Class Use Owner

*116 Surface Cattle U.S. Forest Service
*192 " 11] "

*195 11,28 ac. ft. " " "
*197 n ] "
*259 " " "
129 = " " Peabody Coal Co.

130 - " " U.S. Forest Service
134 - " " "

188 - n " 11]
190 - .oom " "

*193 1.47 ac. ft. " Sheep "
*1411 Spring Stock "

*196 0.24 ac., ft, Surface Cattle Marena Madden Hiatt
*260:}. Spring " "

1183 - Surface " Utah Power & Light

*254 *%150 cfs Spring Drinking City of Huntington

Water

*Rights that could possibly be impacted by mining 1in Huntington
Canyon #4 Mine.

**Allotment is combined with that of 16 other certificates.

Little Bear Spring flows are normally less than 1.0 cfs.

7-20
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7.1.4 Mine Dewatering (continued)

Beaver Creek Coal Company has obtained an NPDES permit to
allow for discharge of groundwater from the mine, as necessary. If
at such time that significant water should be encountered, it will
be sampled and monitored regularly. Source, flow and quality will
be determined at that time.

7.1.5 Effect of Mining Operations on Groundwater

06/06/83

Hydrologic Impacts

An underground mining operation like the Huntington Canyon No. 4
Mine is expected to have little, if any, effect on the groundwater
system. The water-bearing unit, the Star Point Sandstone, is below
the level of mining so disruption of the aquifer is unlikely. The
most significant potential problem associated with the Star Point
would be if, during coal removal, the Star Point were to yield
significant amounts of water to the mine as a result of mining the
Hiawatha Coal Seam. However, this would only occur if the water
level in the Star Point Sandstone was under artesian pressure
relative to the elevation of the Hiawatha Coal Seam. Fortunately
an exploration drill hole that was drilled from inside the mine
(Blind Canyon Seam), through the Hiawatha Coal Seam and 100
feet into the upper part of the Star Point Formation (151 feet total
depth) has yielded some data on this point. In this drill hole (Hole
MC-4-1) casing has been temporarily left immediately below the
base of the Hiawatha Coal Seam in T16S, R7E, SEC 16, NW1,
SW1, allowing water levels from the upper part of the Star Point
Sandstone to be obtained. Water levels covering an eight month
period have been obtained from this hole. At this location the
depth to the top of the Star Point Sandstone is 99.5 feet. The
depth to water has averaged 137.7 feet (highest water levels
recorded were 136.9 feet) or 38.2 feet beneath the Hiawatha Coal
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7.1.5 Effect of Mining Operations on Groundwater (continued)

Hydrologie Impacts (continued)

Seam. This indicates that in the present mining area the water
level of the upper Star Point Sandstone is not under artesian
conditions and no dewatering of the Star Point Sandstone should
occur due to mining the Hiawatha Coal Seam. Since the entire
lease block is entirely dissected by streams which may dewater
the Star Point Sandstone, it is likely that this situation may exist
over the whole lease block. This conelusion is supported by Vaughn
Hansen, 1977, who states that Crandall Canyon north of the lease
block serves as a major interceptor drain dewatering the Star Point
Sandstone.

The effects of subsidence on springs that have their source in the
Blackhawk Formation or Castlegate Sandstone will likely be mini-
mal. Some small springs and seeps might be affected as a result of
subsidence. Flows could increase as well as decrease but the net
water yield should remain unchanged.

The potential effects on groundwater quality are also assumed to
be minimal. Present data on groundwater, spring water and
surface water indicate little quality difference. The rocks in the
area are very similar in rock chemistry so mining or subsidence
would not expose the groundwater to different chemical sources.

7.1.6 Mitigation and Control Plans

06/06/83

An agreement was established between the City of Huntington and
Beaver Creek Coal Company so that culinary water will be
replaced to the City if mining operations affect the quantity of
water from Little Bear Spring, even though mining is unlikely to
affect this spring.
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7.1.6 Mitigation and Control Plans (continued)

Appendix 1 contains a copy of this agreement with
Swisher Coal Company, which is also valid for Beaver

Creek Coal Company.

Prior to mining in the Hiawatha Seam northwest of a
line between DH-9 and MC-4-3 (Plate 6-6), the company
will complete a ground water study. The study design
shall be approved by the regulatory authority prior to
commencement. Such study shall be designed to
determine the depth of water in the Starpoint~Blackhawk
aquifer northwest of the line between DH-9 and MC-4-3.
The study will include a field investigation to
ascertain whether faults and/or fractures occur in
close proximity to Little Bear Spring, and the plotting
of the location and trend(s) of such faults and/or
fractures (if found) on a geologic map of the Little
Bear Canyon Area. Upon completion of the study, mining
will commence only upon written approval of the

Regulatory Authority.

7.1.7 Groundwater Monitoring Plans

11/5/84

In the event an inflow of groundwater should be encoun-
tered, with a point source and quantity of 1 gpm or
greater and with a sustained flow over a 30 day peri-
od, this point will become a regular monitoring point
for groundwater; however, where more than 1 - one gpm
inflow occurs within 100' in any direction, Beaver
Creek will convey to the Regulatory Authority the
number, source, area, flow rate and locations of such

points. The number and location of sampling points at
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. 7.1.7 Groundwater Monitoring Plans (Continued)

these areas will then be included in the "in-mine"
sampling program as deemed appropriate by the
Regulatory Authority. Monitoring will be on a monthly
basis for flow and water quality for a base-line period
of 1 vyear, and will be reported on the standard
sampling chart. Water quality parameters shall include
pH, total dissolved solids, sodium, potassium, calcium,
magnesium, iron, chloride, bicarbonate, sulfate, and
carbonate. In addition, a quarterly report shall be
submitted to the Division including: a map of
underground workings showing sample locations,
identification of the source, quantity and quality
data, and a table or discussion of the mine water
balance. Such monitoring will continue for a base-line
period of 1 year, or until the area is rendered

inaccessible. Should discharge from the mine become
necessary, water may be treated in the sedimen-
tation pond if needed to meet effluent limitations.
Discharged water would also be monitored for flow and

water quality on a monthly basis.

A cation~anion mass balance will be performed on at

least 10% of water quality samples to verify accuracy.

7.2 Surface Water Hydrology

11/5/84

Scope

Through a combination of field efforts by Beaver Creek
Coal Company Personnel and literature review by

Hydrosciences, Inc., and Anaconda Minerals, surface
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' ' 7.2 Surface Water Hydrology (Continued)

11/5/84

water hydrology information has been assembled to
satisfy regulations set forth by Utah Division of 0il,
Gas and Mining and the Office of Surface Mining for the
Huntington Canyon No. 4 Mine. Specifically this inves-
tigation included an analysis of surface water hydrology
within the Huntington Creek Basin and a determination
of the potential impacts of mining at the Huntington
No. 4 Mine on surface water hydrology and water quality
in Mill Fork, Little Bear, Crandall and Huntington Can-

yons.
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7.2.1 Methodology

The hydrologic study was based on a review of literature and
existing data obtained by the U.S. Geological Survey, the U.S.
Forest Service, the State of Utah, the city of Huntington and
Beaver Creek Coal Company. A field reconnaissance study was
also conducted to locate and characterize springs, seeps and
surface water courses.

7.2.2 Existing Surface Water Resources

7.2.2.1 Regional Surface Water Hydrology

06/06/83

The Department of the Interior drafted a regional environmental
statement, published in 1978, which covers the deVelopment of coal
resources in Central Utah. Within the study area lies the Hunting-
ton Canyon No. 4 Mine. The regional area is drained by tributaries
to the Green and Colorado Rivers; principal tributaries are the
Price and San Rafael Rivers and Muddy Creek. The Huntington
Canyon No. 4 Mine area drains into Huntington Creek which is
tributary to the San Rafael River. The flow is usually intermittent
or ephemeral in the smaller streams and perennial in the larger
streams. Snowmelt is a major contributor to streamflow and it
provides the continuity of flow in the perennial streams as well as
some seasonal flow to intermittent streams. Summer precipitation
does not usually produce much runoff, although intense rainfall
may cause high runoff in localized areas. The 100-year, 6-hour
precipitation event is approximately 2.5 inches in the mountain
areas (NOAA Atlas, 1973).

Surface water impacts resulting from mining at the Huntington No.
4 Mine and all mines within the general area would be expressed
within the Huntington Creek Basin. Streamflow records have been
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7.2.2.1 Regional Surface Water Hydrology (continued)

06/06/83

obtained since 1909 on Huntington Creek at gaging station
09318000 which is located approximately 2.5 miles below the
Huntington Power Plant diversion.

Danielson et al. (1981) showed that about 90% of the basin is above
8000 ft. elevation. The surface below the 8000 ft. elevation is
confined to the deep narrow canyon of Huntington Creek and its
tributaries. The relief differences between the stream channels

and the tops of adjacent canyon walls typically approach or exceed
2000 ft.

Discharge, at gaging station 09318000, on Huntington Creek aver-
aged 96.4 CFS or 69,700 acre ft. per year over the period of
record. This represents an average water yield of 6.88 inches of
runoff for the 190 mi2 basin area upstream of the gage. During
water year 1979, runoff measured at this gaging station was 56,000
acre-ft. or 5.53 inches of runoff. According to Danielson et al.
(1981) approximately 65% of the annual discharge occurs during the
snowmelt runoff period from April through July. They also
estimated that during water year 1979 approximately 30% of the
precipitation left the basin as streamflow. In contrast, only about
2 percent of the precipitation was estimated to have left the
adjacent Cottonwood Creek drainage during the same period.
Danielson et al. (1981) speculates that this difference could, in
part, be due to groundwater recharge associated with the Joes
Valley Fault, in the Cottonwood Creek Basin.

A mass balance during baseflow conditions on Huntington Creek
was prepared by Danielson et al. (1981) in order to determine
gaining and loosing reaches of Huntington Creek. The results of
this study are presented in Table 7-9.
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Table 7-9

~An accounting of gains and losses in flow of Huntington Creek between Electric Lake and
the diversion to the Huntington Power Plant, fall of 1978

. [Springs and site numbers shown on plate 1; discharges are in cubic feet per second]
_ Discharge Measured gain{+) Unaccounted gain{+)
Stream or spring (tributaries - of or loss(—) in  Discharge of or loss{—) in
to Huntington Creek and  Site Huntington  discharge of tributaries discharge of
springs are indented) no. Date " Creek Huntington Creek and springs  Huntington Creek
{rounded)
“Huntington Creek 2 10- 3-78 17 ) - N
{D-14-6)24baa-S1 - 10- 4-78 - 0.3
(D-14-6)24adc-S1 - 10-20-78 - 7
North Hughes Canyon 4 10- 4-78 - ) .03
{D-14-7)30bdc-S1 - 10- 4.78 - P . *2 R F 0.8
South Hughes Canyon 6 10-478 - . 02
v {D-15-7)8dab-S1 - 10-20-78 - J Co .1
Huntington Creek 8 10 3-78 19 : - .
Nuck Woodward Canyon 19 10- 4-78 - ;42 04 +19
Pole Canyon 20 10- 6-78 - ’ _ .04
Huntington Creek 21 10378 21 ) -
Left Fork Huntington
Creek 40 10- 3-78 - 14
Horse Canyon 43 10- 6-78 - r 16 B | " 1.8
‘ Blind Canyon 44 10- 6-78 - ‘1 o
Huntington Creek 45 10- 378 37 ‘j -
. " . Crandall Canyon
(gaging station - .
09317919} - 81 10-°3-78 - % _ 5
Tie Fork Canyon te -1 = 2.2
(gaging station
09317920) 67 10- 3-78 - 5
Little Bear Canyon 70 10-13-78 - 2 J
Huntington Creek 71 10- 378 36 ﬁ N
Mill Fork Canyon 76 10- 6-78 - ' 0
Rilda Canyon 78 10- 6-78 - .1
Trail Canyon 79 11- 9-78 - g 3 .03 - 28
Bear Creek 81 10-25-78 - . .08
Huntington Creek 82 10 3-78 39 -
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7.2.2.1 Regional Surface Water Hydrology (continued)

06,/06/83

The reaches of Huntington Creek above Crandall Canyon are
identified as gaining reaches. This suggests that the Creek itself is
a groundwater discharge area. The reach of Huntington Creek
between Crandall and Mill Fork Canyons was identified as a
possible loosing reach. It is possible that groundwater recharge
occurs in this reach, but it is more likely that the loss is due to
measurement error and evapotranspiration. The reach between
Mill Fork and the Huntington Creek gage was identified as a
gaining reach. It is possible that the gains in Huntington Creek
baseflow are augmented in part, by alluvial discharge from tribu-
tary channels especially Meeting House Creek, Deer Creek, and
Flood Canyon which are perennial along upper reaches but dry at
their mouths during base flow.

Records from USGS gaging stations on Crandall Canyon and Tie
Fork and observations by Beaver Creek Coal Company staff
confirm that the minimum flow at most of the major streams and
tributaries to Huntington Creek is zero.

Chemical analysis of selected surface-water samples from the
Huntington Creek Basin are presented in Danielson et al. (1981).
No analyzed chemical constituants exceeded the drinking water
standards of the U.S. Environmental Protection Agency. At gaging
station 0931000 on Huntington Creek the observed dissolved-solids
concentrations ranged from 175 mg/l during a period of base flow
in August 1977. During periods of base flow, there was little real
change in the chemistry of water in Huntington Creek because
groundwater discharge was small in comparison to the water
released from reservoirs (Danielson et al., 1981).
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7.2.2.1 Regional Surface Water Hydrology (continued)

06/06/83

Suspended-sediment concentrations vary widely in the Huntington
Creek drainage basin (Table 7-10). Higher concentrations are
generally associated with areas of surface disturbance. However,
the extremely high suspended-sediment concentrations in Bear
Creek are the result of springs in the headwaters which continu-
ously erode the shales and mudstones of the North Horn Formation
(Danielson et al., 1981).

Underground coal mining operations conducted in the Huntington
Creek drainage basin through 1979 have probably had only a minor
impact on the quantity and quality of surface water. The effects
of mining on surface water quantity are mainly dependent on the
amount of mine inflow. Danielson et al. (1981) showed that natural
groundwater discharge above the Huntington Creek gaging station
averages about 30 cfs. In addition, they showed that the combined
discharge from the three largest water-producing mines (King,
Wilberg, and Deer Creek Mines) approaches 3 cfs. Therefore, in a
worst case situation, a 10 percent depletion of natural groundwater
discharge in existing mines would be the upper limit of the current
effect of mining on discharge of Huntington Creek.

Impacts on surface water quality may result from increase of
disturbance of surface areas and surface discharge from mine
dewatering operations. Increased sediment yield can be minimized
with proper construction, drainage and erosion control techniques.
The effects of mine dewatering are difficult to assess due tot he
current understanding of the groundwater system. However,
chemical analysis of mine waters from Danielson et al., (1981)
indicates a chemical quality similar to the groundwater. Sinee the
majority of the streams in the area are fed by springs, the impact
of mine dewatering on surface water is not expected to be
significant.

7-28



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

Table 7-10

SUSPENDED SEDIMENT CONCENTRATIONS AT HUNTINGTON CREEK

Concentration Load
Stream Site No. Date (mg/D) (tons/day)

Huntington Creek 88 08-13-78 104 27.000
(gaging station 11-17-78 72 2.500
09318000) 06-13-79 114 66.000
08-07-79 44 15.000

Crandall Canyon 51 08-12-78 49 .140
(gaging station 11-18-78 60 .080
09317919) 06-14-79 15 .410
08-06-79 56 .150

Tie Fork Canyon 67 08-13-78 12 .030
(gaging station 11-18-78 57 .120
09317920) 06-14-79 38 .680
08-06-79 66 .170

Bear Creek 81 10-25-78 8,860 1.900
06-14-79 2,140 4.000

Deer Creek 87 06-14-79 609 3.100
Cottonwood 104 08-15-78 5 .003
(gaging station 11-19-78 130 .200
09324200) 08-05-79 63 .090

Observed suspended-sediment loads at the gaging station on Huntington Creek ranged
from 1.8 tons per day on February 18, 1979, to 66 tons per day on June 13, 1979.
Observed suspended-sediment concentrations ranged from 29 to 181 mg/l. Sediment
concentrations generally increased with increased stream discharge, but not enough
data was available to compute daily sediment discharges.
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7.2.2.2 Mine Plan Area Surface Water Hydrology

06/06/83

Two streams are located in the vieinity of the mine; Little Bear
and Mill Fork Creeks. These Creeks flow east into Huntington
Creek. Both streams are thought to be intermittent. In contrast,
Crandall Canyon, located to the north of the mine plan area is
thought to be perennial. The orientation and channel patterns in
Crandall Canyon are similar to Mill Fork and Little Bear although
the drainage area is larger.

The U.S.G.S. maintained a gaging station (0917919) in Crandall
Canyon during water year 1979. Discharged per unit area for the
9.7 square mile basin was 280 acre-feet per square mile or 5.25
inches of runoff. In contrast; annual discharge from the 11.7
square mile Tie Fork Canyon on the opposite side of Huntington
Creek for the same period avefaged 2.04 CFS — only 2.36 inches of
runoff. The higher water yield from Crandall Canyon can, in part,
be attributed to groundwater contributions from the Star Point
Sandstone in the Crandall Canyon drainage or possible groundwater
recharge or loss along the Bear Canyon Fault in the Tie Fork
drainage. Comparison of the hydrographs in Figures 7-5 and 7-6
from Danielson et al. (1981) show strikingly similar hydrograph
patterns. Base flow levels are similar and snowmelt runoff
predominates with April through July runoff accounting for about
80% of the streamflow from both basins. Therefore, differences
are also likely the result of different energy aspects and precipita-
tion patterns for the two basins. The irregular snowmelt recession
on Crandall Canyon suggests delay in snowmelt runoff from per-
haps deeper snowpack accumulation on north facing slopes.
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7.2.2.2 Mine Plan Area Surface Water Hydrology (continued)

06/06/83

The next stream to the south is Little Bear Creek. The lower
reaches of Little Bear Canyon is just north of the lease bloek.
Little Bear Creek is an intermittent stream. Little Bear Spring is
perennial. The bulk of the spring's discharge is diverted through a
pipeline by the city of Huntington. An average of the instantaeous
discharge measurements on Little Bear Spring from Table 7-11
gives an average discharge of 0.66 CFS for a total yield of 6.31
inches/year — expressed over the 869 acre Little Bear Watershed.
In contrast, the instantaeous discharge measurements on Little
Bear Creek reported in Table 7-12 average 0.17 CFS or 1.76
inches/year expressed over the 869 acre Little Bear Watershed.
These results must be interpreted with caution, since continuous
discharge measurements are not available. However, the high yield
from Little Bear Spring in contrast to Little Bear Creek suggests
that the source of Little Bear Spring extends outside Little Bear
Bésin. The lack of a predominant seasonal snowmelt component in
the Little Bear Spring flow measurements of Table 7-11 supports
this hypothesis.

The channel pattern within The Little Bear Creek watershed is
dendritic with a more developed drainage on the north facing
slopes (see Plate 7-1). The pattern is indicative of greater flow
production from the north facing slopes. Snowmelt runoff and
perched groundwater appear to provide a substantial component of
the intermittent flow for the Little Bear Creek. Surface runoff
from exposed rock and from saturated zones along Little Bear
Creek and its tributaries would constitute the dominant source of
storm runoff.

Little Bear Creek watershed is extremely steep. The average
change in elevation along Little Bear Canyon is 1600 feet per mile.

(A detailed representation of channel profiles is shown on Plate
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Table 7-11
RECORD OF "LITTLE BEAR SPRING" DISCHARGE
(D-16-7) 9 CAC-S1

DATE SOURCE FLOW (CFS)
06/25/70 1 0.89
07/09/70 1 0.88
08/24/70 1 0.61
10/06/70 1 0.50
04/15/71 1 0.65
05/27/71 1 0.52
08/18/76 2 0.26
04/27/78 2 0.95
08/29/78 2 0.65
10/13/78 2 0.57
11/08/78 2 0.42
09/81 1 0.69
10/81 1 0.70
11/81 1 0.69
. 01/82 1 0.65
02/82 1 0.65
| 03/82 1 0.65
04/82 1 0.60
05/82 1 0.71
06/82 1 0.97
AVERAGE FLOW: 0.66
MAXIMUM FLOW: 0.97
MINIMUM FLOW: 0.26

1 - Castle Valley Special Services
2 - U.S. Geological Survey
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Table 7-12
RECORD OF "LITTLE BEAR CREEK" DISCHARGE

DATE SOURCE FLOW (CFS)
06/25/70 1 0.28
07/09/70 1 0.28
08/24/70 1 0.08
10/06/70 1 0.09
04/15/71 1 0.06
05/27/71 1 0.20
10/13/78 2 0.24
10/30/79 2 0.24
Average Flow: ' 0.17
Maximum Flow: 0.28
Minimum Flow: 0.06

1 - Castle Valley Special Services

2 - U.S. Geological Survey
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7.2.2.2 Mine Plan Area Surface Water Hydrology (continued)

06/06/83

7-2.) The canyon sides are steep and rocky. The stream cuts
through six different geologic formations as shown on Plate 6-1.
The rugged topography gives rise to a number of falls, pools and
cataracts on Little Bear Creek. A number of debris dams are also
evident apparently resulting from downed timber and debris follow-
ing the 1964 fire.

Mill Fork, the other principal drainage, is an intermittent stream
producing about 20 acre feet of water per year. Like both Little
Bear and Crandall Canyon, the channels are more developed on the
north facing slopes indicating the importance of evapotranspiration
and snowmelt runoff to the hydrologic balance. Sparse vegetation
and exposed rock on the south facing slope appear to have an
important role in the production of storm runoff. Areas with high
soil moisture along the stream channel also contribute to storm
water runoff. The average change in elevation along the Mill Fork
Creek is approximately 590 feet per mile (see Plate 7-2). Water is
not concentrated as quickly in Mill Fork channel as in the steep,
short, dendritic channel pattern found in the Little Bear drainage.

Surface Water Quality

Surface-water quality does not appear to be substantially different
from the groundwater quality. Table 7-13 presents water quality
analyses for each of the monitoring points on or near the Hunting-
ton Canyon No. 4 Mine permit area. Sample points 4-3-W, 4-4W,
4-5-W, and 4-8-W, are the surface-water quality monitoring points.
Sample points 4-1-W and 4-9-W are the springwater quality moni-
toring points. They are used to characterize the groundwater
quality. The locations of these points are shown on Plate 7-3.
Sample points 4-1-W and 4-2-W were monitoring points for Upper
and Lower Little Bear Spring respectively (these springs are
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Colorices mo/1 (01 9.00 14.0 12.0 4,24 2.90 4.60 3.80 2.40
Mitrabe as e oo/ (g 0. 130 0.130 0.190 N.270 0.190 - 0,090 0,160
Lan gy vt it g 740 8.40 7.90 7.60 7.20 7.80 7.40 7.50
Yy w190y w /1 (1aba) 310 380 350 375 325 286 260 390
VS wmen /| 1.00 2.00 9.00 14,0 4.00 1.00 2.00 14.0
Lat: Caorduelivity a.9%C, aiccvamhosfon 520 9B0 540 560 500 450 400 590
Later Tlow Valey afs. - -~ - - : - 0.646 - 0.680
fi~tg Loeragalurey dog, 0, - - - - - - - -
Coalaivuwy ma/zt (€ ) - - - - - - - -
Maanesiume mer/ b () - - - - - - - -
Sodraite wa/t (1) - - - - - - - -
Pabassiuny mo/|l (K) - - - - - - - -
Carbonatey m /1 (CN3) - - - - - - - -
fPicarbonatesy ma/l (HC) - - - - - - - -
Crtion—anion “at. (conp. catec)e 2 - - - - - il - -
Cation—nion dal, Percent frror - - - - - - - -
TS teenmputer ¢alceds Mz - - - - - - - -
TasS Percent trror (dab/cowvrular) - - . - - - - - -

) -~ domestic standards exceeded
L - aquatic standards exceeded
A

thhits sre in na/ty unless otharwise pnoted. -~ agricuftural standards exceeded




HAT =oAL LY Pats Penert for SLabion: UPPER LITTLE BFAR (A-=1~W) Property: Huntington Canyon No.4 Mine - Page 3

Lablitusta: Section: 09 County: FEmery
Loogilude? Township: T16S State: Utah
Fynvit inn? ) Panga: R7E Country: U.S.A.
Parometar Lille 05726782 N6121/82 07/721/82

Maynganesesy Totodls aa/zt (i} 0,005 0,005 0.007

frons, Tababy me/b (Fe) 0. 050 0,090 0.100

Sulttaley ma/ b (5114 ’ 24,0 21.0 6.00

Chtorices 0/t (1) 2.70 10,1 13.0

Mitrable as Dy g7z i) - 0.140 0.180

Lah pity sty units 7.60 7.70 ‘ 7.70

Ty alOoe ma/l Clab) 350 367 276

Tysy wal/d - 4,00 4.00

Ly Conduclivity 2250, naicromhos/cm 520 560 415

fbater ltow Kaotey cfsg, - - -

Finta Leviperatures deg, 0, - - 16.0

Cabciurs ma/1 60) - - -

Maagno sty ms/ b {5) - - -

Sudiumny mag/t () . - - -

Potassinmyg mag/l (%) - - -

Caraovnates w3/ (Ci1Y) - - -

Nicarbenvbey me/L (HOGY) - - -

Cition—-nion Bale (econp. cotc)s ¢ - - -

Cibtion—anioen “al.s Perceat frrar ’ - - -

FosS (computer carlcody /1 - - -

1JS Percent troor {(an/comuut ir) - - -

) = domestic standards exceeded
L - agquatic standarids exceeded
Units 2re in wmoe/ly unltoss otherwise noted, A - agricultural standards exceeded




ART, P=CUALLTY Tty beonert fop Statinn: UYPPER LITTLE BEAR
[N A AVET IR Sectinn: H9
Lon;itades Townships: T165S
ideveetions Pange? R7E

Wuality Standards --

Paranetner titte NDomestic (1C)

Nan ganeses labtstbe g/t () -
fraony Tt ate e db Lifn) -
Sublat oy re/ 1 () -
Chlbar gy /0 (UL -

dibe v 5% Ty et/ NN 10.0
Lvh gty sLd, anits 1 G 00 1
Fos oty n /b Chahy) -
I5%y wm /| -
L Coadncbtivity 2.%0y sicronhos/em -
Wby Hlow Uates cfu. -
Fivdd teaperalures d-9, 1, -
Cabciuny /1 G0 -
Yynnasiinse no/ll {) -
Sodine, s/l i) -
Pat insituae mo/b () -
Crrnoncbey a0/ b (203) ’ -
Bicarbenates we /10 (HCY) -
Cartgson—anion tal, {vany, cric)s % -
Litian=anien Yal, Percent Urreor ’ -
NS teompater earley)y wa/t -
105 Percont forar (daon/corputaeg) -

# of
Aquatic (3A)

(4-1-W)

20.0

Property: Huntington Canyon No.4 Mine

County: Fmery
State: Utah
Country: U.5.A.

Times Exceedad/Yalue
Agriculture (4)

Min. Max. Hean
0,002 0.035 0.011
0.003 0.210 0.071
6,00 97.5% 28.5
0.650 14.0 7.95
0,060 0.270 0.150
6.00 9.300LA 7.67
260 470 348
1.00 14,0 4.75
400 720 5217
0,401 0.6080 0.576

16.0 16.0 16.0

Page 4

yjrs ara in oma/ by unless atherwise noted,

domestic standards excereded
agquatlc standards exceeded
agricultturat standards exceeded




VASE U=t b Y tat gy ! avaare)

Laytitude:s
Loogitule:
flnvation:

Parwweter Lithe

o ganne ey Tababy may /i
frons Tt ads me/ 1 (b))
Sutfates m/Z1 (14}
Chiioricas a3/ 0 H1)

Hitrate s foeo e/ L)

Lab plte SLbe gty
FOhS 0adty ma/b Chab, )
155,y me/d

Labh Contduclivily 5250,
pater bloa !
Pt Lewpery sture,y de gy,
Calciuneg m /1 (12}
Srrnee s dtms o w s/ 1 )
Sodivmy mp/t (i)
Pobassinme oo/ (¥)
Caraonatesy mae/t (0013)

tey afs,

Nicoarrbonab e o an /1 (0T
Corticn=~anian 3al. (counp.
Cation~anjion ale Parcenlt
TS (conubler crle,)y ¢/

THS Fegcent Trene (tan/eonputer)

Units are in ma/ly unle;

ricromnoes/em

domestic standards exceeded

Property: Huntington Canyon No.4 Hine

County:? Emery
State:? Utah
Countrys U.S.A.

08/25/80 11/06/80 01/04/81

0.052 0.018

0.110 0.115 0.
37.5 19.9 16.0
14,0 0.660 4442

0.140 0.310 0.160
7.50 7.30 6.70
330 165

8.00 1.00 2.00
480 520

aquatic standards exceeded

agricultural standards exceeded

Page

02/03/81

0.004
0.020
21.0
8.22
0.090
8.00
355
1.00
540




AT =Cal Y Lty Nanort tor Stationt LOWER LITTLE EBFAR (4~2-W) Property: Huntington Canyon No.4 Mine Page 2

Latituge: Section: HQ County: Emery -

Loty Township: T16S State: Utanh

Choavalion: Range: RTE Country: U.S.A.

Paramater til)e 03/04/781 04/09/81 05718781 Nr/722/741 08/25781 09/03/81 12710781 05/26/82
Taogoancice Tat o, wa/zl (*a) 0.010 - 0.010 0d.011 0.010 0.005 0.009 0.005
e ans Tatale wa/zl (Fe) - - 0.010 0.02% - 0.010 0.010 0.500
Subfaley ma/t {ea) - 225 33,0 54.0 25.5 13.0 15.0 18,0
Chboride, v/ (1) 10.0 10.0 12.0 1L.5 7.20 25.0 J.79 46.0
Mitrobte as My o/t 1) 0,120 D.190 0.180 0.049) - 2.92 0,250 -
Lah o'y abde anitbs 7.060 7.70 7.80 8,00 8,10 B.10 4,10 7.80
FOS v 1¥ace ma/ft (Haby,) R ) 3190 350 4135 575 135 365 355
Th5y magl/i 2,00 1.00 5.00 10.9 11.0 1.00 16.0 4400
Lan fTonductivity D29Cyy aiacromhos/cem 530 600 540 640 570 510 560 530
vaber Hbhaow Yate, cts, - - - - - - - 0.013
Cinla Lomneratourey oy, L, o - - - - - - -
Coleiumy a0/t (Ca) - - - - - - - -
I T TR RY U R A B A | - - - - - - - -
Sodtuany maszl Ry} - - - - - - - -
Paotassiume wa/1 (X) - - - - - - - -
Coarbonabee /] () - - - - - - - -
Birocarhonaat e a0 UHIC 1) - - - - - - - -
Crtidon=vaian tat, teoapr, caledy 7 - -~ - - - - - -
Cartdon~yniovn sat, Poroeat frrox ' - - - - - - — -
T, f{comouter crvbe )y 321 - - - - - - - -
IS Pereeat yroar (Yanfenvotaer) - - - - - - - -

) — domestlc standards exceeded
L - aquatic standards exceeded
A

Uity ore v /by undens obtherwise noted. ~ agricultural standards exceeded




LAl F=wl s BTy (ot

Latiboune:
Loogitude:
Itaovatinn:
Poar amet or L
.’T‘.-mu'n' 1
lrang Ioliata
Gulbabey v o/
Cop ot i s o g
itttrate o v
{ o e b,
Foys T leg, v
ITshe v/}

Jl,il.v
malf
[ AL
/bt
v onorgd
danid s
AR

Lab fondueclivity 2
I tow
Lewigorctur ey

et
Fiedlu
Calei

[VRAN]

ma/

Maaae s jage o
my wmr/ i
Putassivury o
Caroon-obes m
Hicirrbonaboes,
Catien=1nion
Crtion=1niun
Tos (enmonter ¢hlc
Ty Porcont

Sodiu

Hnits

e

in

(RN

[ D
/o
tra)
g/l
S
"ll,/l
ol
Yol

troor

RN B

teovng t

foar Station: LOYERL LITTLE BEAR

Ml t o)

(1)

)

)
)

abg )}

20y wicroaywhes/om

de . O,
)
)

H3)
(HE )

(conp, cale)y ¥

Peacecont

ey /sl

'

Irror

(tabh/comnuter)

unless

otherwise

Sectiont Ha
Township: TL6S
Fange: PTE

6Tr/21/82

(UL
<0.100
12.1
O.150
7,40
278
94N0
444

noted,

(4-2-W) Property: Huntington Canyon No.4 Mine

County: Fmery
State: Utan
Country: U.S.A.

aquatic standards exceeded
agriculttural standards exceeded




WATEE=20ALTTY Ll “eoocret for Stabijont LOAFR LITTLE BEAR (4~2-W) Property: Huntington Canyon No.4 Mine Page 4

Lititooae: Sections ‘9 County: fmery

Lonpilute: Townships T16S State: Utah

Firvat pan: Panqge? RTE Country: U.S.A.

Vuallty Standards —- # of Times £xceedad/Vajue

Parametor rith. Domestic (1C) Aquatic (3A) Agricutture (4) Min, Maxe Mean Std. Dev,
Sananesey Taotoly ng/1 (") - - - 0.004 0,095 0.017 0.016
Tovong Intalsy” ne /L (ko) - - - 0.010 0.500 0.094 0.132
Sulfatey oo/ (50%) - - - 0.100 90.5 29.6 2147
Caolorive, a,/t (U1 - -~ - 0.660 46.0 12.1 10.9
iteate a5 teowma/z o {3y IN.0 - - 0.030 2.92 0.322 0.723
Lab gty Sstay unibs 1 9,00 1 " 9.00 L 9. 00 6,70 9.200LA 7.88 0.550
Taobh 219 Cy oo/ UHahy) - - - . 278 575 371 66.8
TSSy maliy - - - 1.00 16,0 5.40 T 4.78
Lab Conductivily 925C, nicramhea/om - - - 441 640 540 57.9
Aaler blow Yatey afs, - - - 0,013 0.401 0.207 0.274
Fiota temaeratures ey, O, - 20.0 - - - - -
Caleiuery wma/zb (6.) - - - - - - -
Foaanesiwm, oa/) L) - - - - - - -
Sodiuny wys o () - - . - - - - -
Potassinny ma/t (K) - - - - - - -
Carnonaotey mo/f 1 (L0 3) - - . - - - - -
Njcarbonaabey mo/F LHCY) - - - - - - -
Cation—anion dal, teonp. calchy * - - - - - - -
Cation=anion o, Percent [ rrorg ’ - - - - - - -
Tos ltconrubter calcddy w /1 - - 1200 - - - -
TS Pececenl traor (Lagfocompatar) - - 1200 - - - -

) = domestic standards exceeded
) L ~ aquatic standards exceeded
Unilbs Jre dn nmo/be untess otheruwise noted. A - agricultural standards exceeded




MATHLC=CHALETY Lty Poasort for Station: UPPER MILL FARK (4~3-W) Property: Huntington Canyon No.4 HMine Page 1

Latitude:? Sectiont w17 County: Emery

Longituyte? Townshint T16S State: Utah

Fhevation: Range: R7E Country: U.S.A.

Parameter Lille O /sr2/8h 07/16/780 o8/25780 09719740 10706780 057261782 06 /23782 N7/721/82
Nanganessey Toboby wa/t ) U. 010 - 0.061 0.022 0.072 0.025%5 0.026 0.022
Lrony Iatale oo/t (F ) 0,025 0.010 0.106 0.110 0.110 0,270 0.250 0.285
Sulbfoates e/ (510 9) 175 15.0 2245 1645 20.9 12.0 11.0 <0.100
Chluridees ma/zl {01) 4,00 J4.0 8.00 - 10.0 30.8 2.0 3.10
Mitrate s by o/ (o0 0. 300 N.160 0.080 0.079 0.010 0,130 0.150 0.100
Lab gty stde winits 8,10 7.80 7.70 7.40 7.70 8.10 8.05 8.70
Tas w1690y ma/ 1 (habe) 285 26H0 285 219 288 280 285 230
Tah, inc/l 127 7.00 38.0 1.00 1.00 97.0 46.0 17.0
Lat Conduclivity 2256, aicranhes/en 440 400 410 430 440 430 440 300
Water Llow Fatey cfs, Ll.1 1.36 0,281 0.047 - - - -
Fivtag Lerperature, deg. L. - - - ~ - - - 12.0
Calciumy na/t (Ca) - - - - - - - -
Magnesiany wali (i) - - - - - - - -
Sadiumy mg/l thad - - - -~ - - - -
Potassiane ma/t (¥) - - - - - - - -
Carvaonate, rag/) (03 ’ - - - - - - - -
Hicrrbhonabes wa/ 1 (HE IR - - - -~ - - - -
Crtion~1nion tal. (coap, calcdy % - - - - - - - -
Cation—aniaon d510, Percentl brror . - - - - - - - -
Ta4% {compuler cv)ca)y a/d - - - - - - - -
TS Poercent Frear (tab/ecompulor) - ~ - ~ - -~ - -

) -~ domestic standards exceeded
L - aquatic standards exceeded
A

Units sre an me/i, unless ovtherwise noted, - agricultural standards exceeded




AT R L TY Pt ceport ftoc SHatjont UPPER] MILL FORK (4-3-W) Property: Huntington Canyon No.4 Mine Page 2

bt Section: " County: Emery

Lanjilbude: Township: T16S State: Utah

theve toane Range?: RTE Country: U.S.A.

Uuality Standards ——~ # of Times Exceeded/Value

Paramweler title fNlomestic (1C) Aquatic (3A) Ajrlcutture t4) Min. Rax, Mean Std. Dev.
Aangone 505 Tataly aafl tin) - - - 0.010 0.072 0.034 0.023
Irony, Totalse ma/t (Fe) - - - 0.010 0,289 0,146 0.109
‘;ll“.!'.(‘o wei (ﬁ““) - - - 0.100 ‘.2') 2709 3"-8
Chlourione mo/Z1 (C1) - - - 3.10 32.0 14.6 12.1
Mitrable an by g/l (M) 10,0 - - 0,010 0.300 0.125 0.086
Lab plty std, uanits 9.00 9.00 9.00 7.40 8.70 794 0.390
TS w10, o/l (b)) -~ - - 230 288 274 19.8
59 me/l - - - 1.00 127 41.8 47.0
tah Conductivity D50, micrnwhos/om - - - 300 440 411 47.3
Hater Flow "atey, cfs, - - - 0.047 1L.1 3.20 5.30
Fiald teorperature, der. (. ' - 20.0 - 12.0 12.0 12.0 -
Calcinr s mafl (20) - - - - - - -
Mavnesiars o/t {hy) . - - - - - - -
Sodaumy wgfl Ra) - - - - - - -
Potyssivuny mu/) (X)) - - - - - - -
Carvonates ma/ (£0D3) - - - - - - -
jicarbonates ma/) (HCOT) - - - - - - -
Cition-nioa Yal, loconp. ealc)y 2 - - - - - - -
Caticoon=-ynion "al, Peccent frror - - - - - - -
109 (eenputlae calcedy na/l - - 1200 - - - -
IhS Pegcrnt Trcor (1an/combuter) - ’ - 1200 - - - -

) ~ domestic standards exceeded
L - aquatic standards exceeded
Hndbae sore o e/ dy nunless otharaise noted, A - agricultural standards exceeded




v b =caxLtly ity ceport f
Lrtituad s
Longitale:

Yhevationt

Parametse Uittty

a1 Sbationd MILL FK ABOVE
Secetion:
Township:

Pange:

oOs/16/73

Iron, tutats ma/l (Fe) 0,010
Sultates ma/l (504) -
Chtoriagae waszt {C)) -
Hitrate s v ma/ (1102 -
Lalbv piby s Las units 8.60
TOS @LnICy oo/ (b)) 390
T3Sy maly 11.0
Lab Conduetivily 229Cy nicraymbhas/cn 600
ator Flow fates cts. 0.13%
ficrld tonperatare, deg, €, -
Culciar s /1 (04 -
arnesidtc s owe /L () [¢]
Sodiun,y maJE 1) 0
Potassiwny na/zl (1) -
Carnon: Les maZL (G131} -
Hicairbonates m/§ (HCD?) -
Cation—gnion bal, (conpe calc)y % -
Cation=anion “al, Percear fryror -
TS teomputar calcoly /st -
TS Pepcenl irror (1aa/comnuter) -

Hodts are an ama/ly uniess othersise noted.

421
T16S
R7E

09715778

SED POND

(h~4-W) Propesty: Huntinaton Canyon No,.,4 Mine Paqge 1
County?: Emery
State: Utah
Country: U.S.A.
11/08/78 04/18/30 05712780 06/12/80 07/16/780 08/25/80
- 0.030 0.035 0.040 - 0.012
« 300 0.139 0.130 0.1136 0.030 0.059
959.0 =~ 86,0 84,0 90.0 21.0 70.5
8.00 10,4 20.0 4.00 6.00 16.0
. 020 04140 0.220 0.260 0.150 0.170
8,00 7.90 7.80 7.90 7.80 7.40
405 459 450 298 3o0 470
53.0 497.5 64.0 212 9.00 16,0
620 700 700 450 460 52
<037 - 0.078 11.2 1.55 -
b} domestic standards exceaded
L aquatic standards exceeded
A agricultural standards exceeded




WaATLE-0DALEITY Datay 2eport (or Station: MILL FK AROVE SED POND (4-4-W) Property: Huntington Canyon No.4 Mine Page 2

Latitude: Sectiont nel County: Fmery

Longitude: lownship: TL6S State: Utah

[levatjon: Range: R7E Country: U.S.A.

Parsmetaer title 09 /19/789 10/06/80 11706780 127062780 01704781 02/03/81 03704781 04/09/81
Mynganeses Tobaf,y o/l (nd 0. 028 0.018 0.006 0.020 0.040 0.1n30 0.030 0340
frone. Totaky, ma/z) (Fe) 0.060 0.060 0.039 0.06% 0,260 04140 0,220 2.08
Sulfatey wo/l () Gh0.5 (] 48,0 524% 45,0 44.0 9.00 33.0
Chiocides wma/t (CL) L.h0 14.0 3,80 2.8 G.42 1243 15.0 16,0
fiitrate as Sy omg/) (1)) 0.140 N.150 0.120 0,160 0.130 0.060 0.050 0.210
Lt ity sta. units 7420 7.50 7.50 7.70 7.00 7.90 7.50 7.60
TS w180 Cy wma/t (tab.) 390 465 280 406 460 356 450 410
135S, wa/l 14.0 66.0 2,00 7.00 13.0 14.0 5.00 656
Lab Conductivity a2%C, aicromhos/cm 600 710 400 620 657 340 640 630
HWiter Flow Fate, cts. 0,047 - - 0.011 0.011 - 0.018 -
Fiaold tneapuseaturey dogs C. - - - - - - - -
Cioleciumy ma/l ¢Ca) - - ~ - - - - -
Magnesinms e/t (%) - - - - - - - -
Sovdjums o/t {Ma) - - - - - - - -
Potassinme mo/l (K) - - - - - - - -
Carnonntey ma/y (Ci13) V - - - - - - - -~
Nicarvanates mg/t (HECI) - - - - - - - -
Chation—anioen bat, (conp, calc)y - - - - - - - -
Crtion=ynien tal, Porcent [ reor ’ - - - - - - - -
PSS tconputarr calces)y wasl - - - - - — - -

IS Percoent Lryor (lab/Zconwnutber) - - ) - - - — -
D - domestic standards exceeded
L - aquatlc standards exceeded

Units are in mqg/l, unless otherwise noted. A - agricultural standards exceeded




DAL PG TY Pty Feport for Statian: PILL FK ABOVE SED POND (4—4=—n) Property: Huntington Canyon No.% Mine Page 3

Laibtitigoe: Section: W21 County: Emery

Lon)ituate: Township?: TL6S State: Utah

Lievition: Range: RT7E Country: U.S.A,

Paramet e Litle 05/13/781 0?/22/81 08/725/81 09/08/31 12/10/81 02717782 03/17/782 04722782
fanganeses Tatal, aa/t ('n) 0,010 0.012 0.030 nN.013 0,033 0.075 0,040 0,220
Tronsy Taotaty me /i (Fe) 0,220 0.250 0.370 0,359 0.200 2,59 0,140 1.60
Saultfatcs me/ 1 {S5u4) LhaY 51.0 51.0 : 42,0 42.0 30.0 39,0 54.0
Cnlariaoss we/) 401} 1 6.0 12.9 21.6 30.:) 8.98 10,6 54.9 72.1
Mite st e as Sy ezt U G.070 N.070 - he Bty 0.270 - 0.050 0.100
Lah by qbd, unils f.00 8,00 8.00 #e20) T.60 7.80 7.60 7.80
T 50 Y,y o/t (Fab,) 430 465 480 460 474 43.4 438 550
Thshe o/ 18.0 85.0 62.0 43,0 15.0 124 2.00 185
Lah Contactivity 22%C, siccanhoi/em 660 710 740 700 720 660 680 840
Hater THow Fatey cfs, 0.003 - - - - - 0.007 0.013
Fivta brmperatures de e 0. - - - - - - -~ -
Calciuers wa/l (Ca) - - - - - - - -
Maanesium, o ag/ b ) - - - - - - - -
So%iums ua/ o hia) - - - - - - - -
Poltausiums w/1 (%) - - - - - - - -
Carocnaley mg/ i (1Y) - - -~ - - - - -
Nicarbonatey wa/l (10} - - ' - - - - - -
Crtivon-anicn 21, (conp. cried, % - - - - - - - -
Cationn—ganion Y4, Percent, Frror ' - - - - - - - -
TuS (eomputer dalecdyy g/l - - . - -~ - — _ -
Tas Feanant broor (Van/aenoaber) - - - - - - - -

1} ~ domestic standards exceeded
- aquatic standards exceeded
Madls ore in o mefiy ounlese othergise noted. A - agriculturat standards exceeded




WATLE=CHALTTY Dot tepert for Stalion: HILL FK ABOVYE SED POND (4-4~-Y) Property: Huntington Canyon No.% Mine Page 4

Latitune: Sectiont 821 County? tmery
Longibude: Township: T16S State! Utah
Fievation: Kange? R7E Country? U.S.A.
Parvmeter tilile 05726792 N6G123782 07721782

San enesey Tatals wag/1 (0e) 0100 0.01% 0.014

frane Totalsy pa/l (1e) Q. 800 0.0%0 0.066

Salfuote, mi/1 (5n04) 15,0 £, 00 <0.100

Chldarides st/ F (01D 11.9 4.50 4,80

Mitrate oa Mo o/ (H72) O. 180 0,100 0.130

Labh pite Shde it 3.10 8,30 8.00

TOS wlBICy g/ (Fan,) 289 279 294

Iy Se nasid 332 51.0 5.00

Laty Conductivity 229C, nicrorhos/em 430 430 350

Mator Flow Fatey ots, - - 0.045

Findo tewmperature, d“eg. £ - - -

Calcivume /1l {€q) - - -

Maane s ey o wa/t {1y) - - -

Sodiuny g/t (M) - - -

Palassium, mu/l (v) - - -

Cachonat oy n /1 (C13Y) - - -

Nicabonatey /1 tHCI3) - - -~

Cition-anion Ral, {conr. catbc)y i - - -

Crtion=anion Yal, verceatl frror - - -

13S (conputer cale,), » 3/t - - -

Tus Pereent trior (1av/camputor) - - -

D -~ domestic standards exceeded
L - aquatic standards exceeded
A

Units ate b0 mo/ly anless atharwise noted. - agricultural standards exceeded




VA=Al ITY foaty Vapoert tos Stationt MILL FR OABOVE SED POND t4-4-W) Property: Huntington Canyon No.4 #ine Page 5

Latitnge: Sectiont H21 County: FEmery

Longituto: Township: T16S State: Utah

Tlevalijons Range: R7E Country? U.S.A.

Quality Standards ~~ # of Times Exceeded/Value

Paycamaler Litte Domestic (1C) Aquatic (3A) Agriculture (4) Min. Max., Mean Std. Dev.
Aanganueies Total, /1 (I'n) - - - 0.006 4340 0.053 0.077
Traony, Taobaly aa/f (o) - - - 0.010 2.59 0.386 0.649
Sulbtatey mo/1 (S114) - - - 0.100 950.9 47.1 24.)
Chioci¢ e wa/t (1) - - - 1.60 72.1 15,2 15,8
Nitrate s e g/t (1) 10,0 - - 0.020 4.86 0,329 0,967
Lab ¢y St units 9.00 . 9.00 9,00 7.00 8,40 7.80 0.329
Tus abr-n, ra/i (tang) - - - ’ 43,4 550 392 102
Tyse ma/l - - - 2.00 656 80.0 140
L Condnelivity #7950y aricramhos/cm - - - 340 840 600 131
vatar blow Fate, cts, - - - 0.002 11.2 0.937 2.97
Fiodd ta2eperatures degs C. - 20,0 - - - - -
Calciumy mg/t (04) - - - - - - -
Naanesiume /b (60 4) - - - (o] Q 0 -
Sodiumy wast {Ha) - - - 0 0 0 -
Potassinme nii/ 1 (4) - - - - - - -
Cirnonatlay ma/zf {003) - - - - - - -
Biciehanates waZzl g 172} - - - - - - -
Crtieco—anjion Bty {eomr,. crteds % - - - - - - -
Cation—-aridon dal, Percent crroy - - - - - - -
IS teconpuler cajesdy ra/d - - 1200 - - - -
1% Perevnt frear (b /fcomautor) - ' - 1200 - - - -

D — domestic standards exceeded
L - aquatlc standards exceeded
Units are in a6/, unless otherwise noted. A - agricultural standards exceeded




GATES b EY ol Yeoaert for Sbtation: MILL FK BELOW SED POND (4~5-%) Property: Huntington Canyon No.4 Mine Paqge 1

Latitoe s Sections? N2y County: Fmery
tongitu!le: Township: T16S State: Utah
Lhevation: ranqge? R7E Country: U.S.A.
Pacamet2r Litle 12/13779

Yantancases Totaty wa/l ) 0,067

Irony totaly wa/t (Fe) 0. 070

Sulfable,y ma/l (504) 54,0

Chtogicsy we/s/t Lt 8,00

titraobe s U ezt (b ) Ge100

b ply sbae unils 7.80

1S &1 e g/t Clhab,) 330

Ta5s mald 12.0

L tonductivity 2250, aicromhos/enm -

ater tloew Vates cfs, -

firld tewnpecature, deg. -

Catecjury waszt (i) -

Mauanesiumy moe/b {1y) -

Sudiume ma/fl (ta) -

Potiassiary wa/t (K) -

Carvhonale, na/Zit ()4) -

dicirbonates sa/ i (HCHN) -

Cation=anion dal, (conr, cabedy % -

Cativn=1nion Yal, Percenl frror -

THUS teonputer cafcedly nafid -

TS Percuent trrar (Fan/computer) -

0 -~ domestic standards exceeded
L — aquatic standards exceeded
Units are dn ma/ly untbosys vothaergaise notede. A - agrilcultural 'standards exceeded




VATEE=CUALTTY [ata Rejort for Station: MILL FK BLLOM SED POND (4-~5-W) Property: Huntington Canyon No.4 Mine Page 2

Labiblnge:? Sectiont H21 County: Fmery

Lonjitudn: Towunship: TL16S State: Utah

tdoavation: Pange: R7TE Country: U.S.A.

Quality Standards —-- # of Tlnes Txceeded/VYalue

Parameter il Domestic ¢(1C) Aquatic (3A) Agriculture (4) Min. Haxe Mean Std. Dev.
Tanganeses fetaly g/l (o) - - - 0.067 0.067 0.067 -
Lrany, Totals wy/t {fe) - - - 0.070 0,070 0,070 -
Sulfates /1 {5106 - - - 58.0 58.0 58.0 -
Chiloriges we/b L0 - - - 8,00 8.00 8.00 -
Mitrale as Ly /) (1) : 10.0 - - 0,100 0.100 0.100 : -
Lab plty sted, units 9,00 9,00 9.00 7,00 7.80 7.80 -
TS wledCy wg/1 (b)) - - - : 330 330 330 -
T35y ma/i - - - 12.0 12.0 12.0 -
Lab Conductivity a25%C, microechos/cm . - - - - - - -
Wataer Flow Latey cls, - - - - - - -
Finld tewpregature, degy, O - 20.0 - - - - -
Catsiunsy ma/zt {Co) - - - - - - -
Masnesian, ra/lt (mg) - - - - - - -
Sodibumy mg/i (Hy) - - - - - - -
Potassinm, wa/i (X) ) - - - - - - -
Carvonates ma/Zzt (CD3) - - - - - - -
Nicarbonates agy/l (HCa”) - - - - - - -
Catinn-aninon Hal, {conp. crlchs 7. - - - - - - -
Crtinn—anion Sat, Perccol Yrgor - - - - - - -~
Tus {coemputer calcd)s w0/l - - 1200 - - - -
Tus fercent Freor (1ab/camputer) - - 1200 - - - -

D - domestic standards exceeded
L - aquatic standards exceeded
it v in me/by untess athervuise noted., A — agricuijtural standards exceeded




Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.2.2 Mine Plan Area Surface Water Hydrology (continued)

06/06/83

Surface Water Quality (continued)

located on Plate 6-1), from May 1981 to date, samples were taken
from a combined source at the City of Huntington Pipeline near

the mouth of Little Bear Canyon and reported as sample point
4-1_Wo

According to Wastewater Disposal Regulations, Part II, Standards
of Quality for waters of the State (of Utah), Huntington Creek and
tributaries above the Highway U-10 crossing are classified 1C, 3A
and 4. Class 3A means that the particular stream is protected for
cold water game fish and other aquatic life. Class 1A means that a
particular stream is proteéted for domestie purposes without
treatment and Class 4 means that the stream is protected for
agricultural uses. Table 7-12 includes a summary table comparing
water quality data for each state with the numerical standards for

these classes.

With the previously mentioned exceptions, the surface water
quality is within the limits set by the State of Utah.

Water Use

Surface and groundwater rights in the area of the Huntington
Canyon No. 4 Mine are principally for stock watering (See Section
7.1.3). No irrigation rights are claimed at points within one mile of
the mine lease area. Of all the water rights claimed, only three
are springs, the remainder are located on streams. No known wells

exist in the area.
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.2.2 Mine Plan Area Surface Water Hydrology (continued)

06/06/83

Springs and Seeps Characteristies (continued)

Field observation indicates that the seeps and springs discharge
from three geologic settings (Plate 6-1). One is discharge from a
regional groundwater source like the Little Bear Springs which is
located in Little Bear Canyon (see Plate 6-1), sites 9CAS1 (4-1-W)
and 9CAS2 (4-2-W). The second is discharge from a sandstone unit
located just above a shale or siltstone unit that prevents further
downward percolation of groundwater. Third, springs and seeps
also issue from alluvial and colluvial sediments along the valley .
sides and bottoms.

The only domestic water supply is Little Bear Spring located in the
Star Point Sandstone, below the coal seam. Due to its location it
is unlikely that it will be impacted by mining activities. The spring
receives its recharge from areas in the Star Point Sandstone, west
and north of the watershed as indicated in the Vaughn Hansen
Report, 1977. Water from the Little Bear Spring is diverted to the
City of Huntington through a pipeline starting at a concrete
collection box in Section 9, T16S, R7E. Overflow is discharged
from the collection box into Little Bear Canyon. Table 7-11
contains the record of "Little Bear Spring" discharges from June,
1970 to April 1982. The maximum discharge observed was 0.75
(CFS), the minimum was 0.26 CFS, and the average was 0.66 CFS.
Table 7-12 contains a record of Little Bear Creek discharges from
June 1970, to October 1979. The maximum stream discharge
recorded was 0.28 CFS, the minimum was 0.06 CFS, and the
average was 0.17 CFS. When the average "Little Bear Spring”
flows are compared with the average Little Bear Creek flows,
Little Bear Spring supplies 79.2% of the flow in Little Bear
Canyon. ’
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.2.2 Mine Plan Area Surface Water Hydrology (continued)

Springs and Seeps Characteristics (continued)

In addition to Little Bear Spring, several other springs in Little
Bear Canyon may be perennial although flow rates are substantially
lower and insufficient to maintain perennial flow in Little Bear
Canyon. Seeps occur in all geologic formations (Plate 6-1) in the
lease block and are the result of small perched aquifers. Further-
more, because the seeps are intermittent the éource of recharge is
probably local. Since the Star Point Sandstone has perennial
springs, this suggests that the source of water for the Star Point
Sandstone is probably regional, while the source of groundwater for
all other geologic units in the lease block is local.

A completed spring and seep survey was conducted in 1982, for the
existing lease block and adjacent areas (Plate 6-1). The survey
updated and corrected previous surveys, in addition to researching
new areas. Each spring and seep located by this survey, presented
in Plate 6-1 and labeled using the State of Utah well and spring
numbering system. Locations where flow has been observed during
both summer and fall of the monitoring program are classified as
springs. Table 7-14 summarizes the results of this survey.

Water quality data from the 1982 Spring and Seep Survey is
presented in Table 7-15.

7.2.3 Surface Water Development, Control and Diversions

06/06/83

Beaver Creek Coal Company obtains their water supply from Mill
Fork Creek. A concrete cutoff wall across the creek forces
subsurface flow to the surface. The water is then diverted to a
pumping cistern for distribution. This system is somewhat sus-
ceptible to flood flows from Mill Fork Canyon. The risk posed to
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

Number
(D-16-17)

9 CAC-S1
9 DBB-S1
16 CAD-S1
16 CAD-S2
9 CcccC-s1
8 DCB-S1
8 DCB-S2

8 DAB-S1
4 CCC-s1
4 CDC-S1
9 CDC-S1
8 DAB-S1
8 BBC-S1
17 CCB-S1
6 DAC-S1
7 BAD-S1
7 BDD-S1
7 BDD-S2

?- Spring or seep

06/06/83

HUNTINGTON #4 MINE SPRINGS AND SEEPS

Table 7-14

Spring and Seeps in Lease Block

Common
Name

Little Bear Spring

Geologice Unit

Star Point SS

Star Point SS

Black Hawk Fm.
Black Hawk Fm.
Black Hawk Fm.
Black Hawk Fm.
Black Hawk Fm.

Springs and Seeps Outside Lease Block

7-57

Black Hawk Fm.
Black Hawk Fm.
Star Point SS
Black Hawk Fm.
Black Hawk Fm.
Price River Fm.
Black Hawk Fm.
Black Hawk Fm.
Price River Fm.
Wasatch
Wasateh

Spring
Spring
Seep
Seep
Seep
Spring
Spring

Spring
?

Seep
Seep
Spring
Spring
Spring
Spring
Spring
Seep
Seep



21 DAl
7 DRE

N SFAD 736

STATION DATE

A |
b

MC-4-19

8 DCR
8 bheh
? CAC
6 DAC
7 BAD
8 RHC
4 Che
g nan

17 CCR

8 DAB
8 DCE
8 DCR
9 CAC
9 DERR
& RAR
& DAL
7 BAD
8 bBe

St

52

S
51
St
A |
St
hS |
by

51
S
s2
S
St
h|
S
S
S

29/
29/
30/
30/

1/

17

i/

12/

§2/

12/

13/
1as

1 $9/

23/
23/
237
23/
23/
24/
21/
21/
27/

DYSCHARGE

671982
H/1982
615982
&H/4982

/1982
/4982
171982
T/A982
1/1982
/1982
7/1982
/1982
T/1982

9/1982
/1982
R/71982
/1982
/4962
/1982
/1982
/74982
/1982

o= LESS THANH

DISCHARGE

4.30
3.50

1.50
22,00

16.20
5.00
2.40
0.50
0.80

29.00

SUMMARY OF

THE

™s

412,00
A57.09
352.00
341.00

371.00
355.00
280.00
271.00
272.00
1015.00
22.00

557.00
320.00
315.00
349.00
3%0.00
400,00
392.00
301.00
289.00

IV IN GALLOMS FER MINUTE,

HARDNES S

FIELD AND LAR MEASUREMENTS

561,00
331.00
428,00
41%5.00

296 .00
3546 .00
3468.00
279.00
271.00
251.00
858.00
308.00
215.00

$446.00
205.00
310.00
359.00
354,00
377.00
366,00
279.00
258.00

FHOIS

CHEMICAL.
VICINITY OF THE

STANDARD UNITY.

TARLE 7195 A

CHARACTERISTICS OF
4 MINE

HUNTINGTONR NO.

FH

DATA FOR JUNE

7.20
7.00
7.40
7.10

DATA FOR JULY
7.60
7.10
7.50
7.60
7.60
7.40
7.9
7.80
7.00

DATA FOR SEFTEMRER

7.50
9.30
7.80
.40
7.40
7.40
7.30
7.80
7.30

AlL

SFRING

OVHER

FERMIT AREA

FARAETERS ARE

WATERS FROM

0

Lo
I

~

IN HILLIGRAMS PER LITER



8
@

N SFPAD

SUMHMARY OF CHEHICAL
THE VICINITY OF T

TARLE 7195 B

CHARACTERISTICS OF

SERING WATERS FROM
MINE FERMIT AREA

HE. HUNTINGTON NO. A

MAJOR CATIONS AND ANTONS

STATION DATE Ch MG NA

DAR
XY

A
S
7

MC-4-10

8
8
9
b
7
8
4
8

17 CCR

DCR
DCR
CAC
baC
BAD
BEBC
ocne
RAk

S
2
St
AR |
S
St
St
51
hY

2/ 671982
297 6741982
30/ 674982
307 /1982

34

1/ 7/4982

1/ 771982

17 771982

12/ /4982

127 771982

12/ 171982

137 /1982

t4/ 7/1982

1 19/ 771982

VLR TD

é

3

DAR
DCR
DCH
CAC
DRE
RAR
DAC
RAD
BIC

519
S
g2
St
A ]
51
S1
S
51

287 971982
237 91982
237 971982
23/ /1982
23/ /1982
24/ 971982
27/ 971982
U7 94982
2T/ 974982

DISCHARGE 18

o= LESS

THAN

175,00
§20.00
§22.00
§20.00

100.00
joB.00
106,00
100.00
P8.00
23.00
281.00
110.00
82.00

170.00
?5.00
?3.00

106.00

127.00

136.00

§36.00

100.00
?5.00

IN GALLONS PER

29.00
44.00
20,00
21.00

35.00

7.50
30.00
28.00

45 .00
29.00
21.00
29.00
30.00
28.00
46.00
30.00
30.00

12.00
21.00
25.00
7.00
6.50
4.50
368.00
$.00
2.50

31.00
346,00
168,00
20.00
47.00
43.00
43.00
41,00
43.00

34,00
11.5%0
19.00
23.00
9.00
?.00
Ha.50
7.00
5.00

MINUTE, H

K

DATA FOR

10.00
5.00
5.00
6.50

DATA FOR

4.00
3.50
65.00
4.00
4,50
2.00
3.00
5.00
8.00

DATA FOR

10.00
5.00
6.00
4,00
4.50
4.50
5.00
5.00
X.00

LS STANDARD UNITYS.

S04

JUNE

247,00
1160.00
154,00
123.00

JULY

106.00
132.00
128.00
115.00
144.00

98,20
432.00
123.00
111.00

SEFPTEMRER

250,00
110.00
120,00
130.00
140,00
200.00
190,00
120.00
100,00

AlL 0

CL.

15.20
14.50
13.50
14.40

7.460
?.00
@.20
3.20
2.30
3.10
19.30
.60
4.90

10.80
7.70
.20
6760

1i.10
.40
4.90
3.20
4.20

THER FPARAMETERS ARE

IN MILLIGRAMS PER LITER
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8

]
HE

6
4
8
17

&
2}
¥4

DV~ TQ

TARLE 7-15 C

SUMMARY OF CHEMICAL CHARACTERISTICS OF SPF
THE VICINITY OF THE HUNTINGTON NO. 4 M1

METALS

STATION DATE AS R Co CR

DATA FOR

DAl St 297 &H/1962 0.0010L 0.2470 0.0050L. 0.0500L
DiEE St 29/ H/1982 0.00101. 0.1530 0.600501L. 0.0500L.
SFAD T34 . 30/ 4/1902 0.001061. 0.1430 0.0050L. 0.0500L.
=410 30/ 471982 0.0010L 0.1240 0.0050L. 0.0500L.

DATA FOR

DCR S 1/ /1982 0.00§0L 0.1380 0.00%501. 0.05001.
DCE $2 17 /71962 0.0010L Q.1270 0.0050L. 0.0500L
cac §1 17 1/4982 0.0910L. 0.14640 0.00%0l. 0.0500L.
Dac St 127 7/1982 G.0010l. 0.0%40 0.00501. 0.05001.
BRAD §1 12/ 779982 0.0010L. 0.1160 0.00501. Q.0500L.
REC §1 12/ /1982 0.00106L 0.0970 0.0050L. 0.0500L.
() 1 137 7/1982 0.0010L 0.2820 0.0050L. 0.0500L.
BAR S4 147 7/1982 0.0010L 0.0680 0.00%50L. 0.0500L.
CChroSH 197 7/1982 0.00031. 0.1380 0.00501. 0.0500L.

DATA FOR

DAR S4 23/ /1982 0.0010L 0.2100 0.0050L. 0.0500L
DCE §14 237 971982 0.0010L. 0.1390 0.,00301. 0.05001L.
DCE $2 23/ 9/19862 0.00101. 0.1290 0.00501. 0. 0500
CAC St 237 /1982 0.0010L 0.1100 Q.0050L. 9.0500L.
DEE 514 A%/ 271982 0.0010L 0.1000 0.00501L. 0.0500L.
BAB §4 247 /1982 0.0010L 0.0690 0.0050L. 0.05001.
DAC §1 277 /1982 0.0010L 0.0210 0.0050L Q.0500L.
RAD 51 20 271982 0.0010L 0.1210 0.0050L. 0.0500L.
2] (1M 297 /1202 0.0010L. 0.0930 0.0050L. 0.0500L.

Ccu
JUNE

0.02001.
0.02001
0.0200L.
0.02000.

oo

o

)

Juty

0.02001. %)
0.02001.
0.02001.

[l o

o

o

ol oRo]

SEFTEMEER

9

002001 (%}

0.

RIHNG
NE PERMIT

L3900
L6300
L5300
LOB00

L5000
L4100
LA900
L3400
LA300
L4100
LB300
0490
L1400

L4100
. A300
.A300
BHO0
LAB00
. 4300
L2700
L4500
L5000

DISCHARGE TS IN GALLONS FER MINUTE, PH IS STANDARD UNITS. ALL OTHER

L= LESS THAN

0
0
0
O

]

0.

o}
)
2]
5}
0
o)
0]

1%}
0

Q
)
0
0
0
Q
Q

WATERS FROM

AREA

L 05001
L0500l
05001
L0500L

L 0B00L.
0500L.
LO500L
. 03500L.
LO5001.
LO500L.
L0500
L0%00I.
L0010L

05001
LO500L.

D . 0500
2. 05001
). O500L.

LOBO0L

). 0500l
2. 0%00I.
0.O5001L.

FARAMETERS ARE

0.0900
0.1000
9, 04600
0.0600

0.0900
0.04600
0.0900
0.0700
0.04600
0.0600
0.0%00
0.0600
0.0900

0.0700
0.0700
0.0700
0.0900
0.0700
0.0700
0.0%00
0.0700
9.0700

TN HILLIGRAMS FER LITER
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TARLE 715 € (CONTINUED)

SUMMARY OF CHEMICAL CHARACTERISTICS OF SFRING WATERS FROM
THE VICINITY OF THE HUNTINGTON NO. 4 MINE PEKMIT AREA

METALS

STATION DATE HG NI SE ZN AL RA MO

DATA FOR JUNE

ANV O

H

bap §1
DEER S
SEaD 734

S R

DCE $1
DCr §2
CAC $9
DAC S1
Rab $4
ReC $1
CReoSH
RAR §1

{7 CCRr §1

DAR S
DCR §1
DCE S22
CAC §1
DER S$1
kak S1
DAL $4
Bab $1
REC S

DISCHARGE TS IN GALLONS FPER MIMUTE,

29/ 671982
29/ &/1982
30/ &/1982
30/ &/1982

t/ /1982
17 771982
V71982
V27 2/1982
127 774942
127 7/1982
137 774982
Y4/ /9982
197 1/1982

2B 91982
23/ 9/1982
237 971982
237 971982
23/ 9/1982
247 971982
277 971982
297 91982
2V 91902

w A SS THAN

0.0002L

0.04001.
0.04001.
0.04001.

0.04001.
0.0400L.
0.04001.
0.0400L.
0.0400L.
0.04001.
0.0400L.
0.0400L.
0.0400L.

0.0002L
0.00
0.00¢

0.000%1
0.00021.

0.0400L.
0.0400L

0.00021.
0.00021.
0.00021.
0.000621.
0.0002).
0.0002.
0.00021.
0.060021.
0.00021.

0.04001.
0.04001L
0.0400L.
0.0400l.
0.0400L
0.04001.

0.0400l.

0.0400L

0.0003L.
0.0004
0.0004
0.0003L.

0.0004
0.0003L
0.0003L.
0.0004
©.0006
Q.0003L.
0.0007
0.0004
0.0003|.

0.0003L.
92.0003
0.0003L.
0.0005
0. 00031
0.0004
©.000%5
0.000%
0.0004

FHOTS STANDAERD UNITS.

0.0930
0.1070
0.0730
H.0790

DATA FO

0.1010
0.0930
9.0930
009460
0.1010
0.0810
0.1160
0.0900
0.0490

DATA FO

0.1000
0.0990
0.09%0
<1030
L0990
L0810
L0930
L0940
L0990

SODCOD

0.05001L.
0.0500L.
0.0600

O.05001.

0.0100L
0.10001.
0.1900L.

0.1000L.

ROJULY

0.0%5001.
0.0500L.
0.0%001.
0.0560L.
9.0500L.
0.0500L.
0.0600L.
0.0500L.
0.0600

K SEFTEMRER

0.0500L.
0.05%001.
0.0500L.

0.1000L
0.1000L
0.1000L
0.10001.
0.§0001L.
Q.10001.
0.1000L.
0.1000L
O.1000L.

0.1000L.
0.1000l.
0.1600].
0. 1000
0.10001
0.1000l.
0.10001
0. 1000t
0.410001L.

0.1000L.
0.1000L
0.1900L.
0.10001.

0.1000L
0.10001.
0.1000L.
0.1000L
0.1000L
0.10001.
0.10001L.
0.1000L
0.10001.

0.1000L,
0.100061.
2.1000L.
0.10001.
2, 10001,
0.16060L.
0.10001.
0.10001.
0.1000L.

ALL QTHER PARAMETERS ARE TH HILLIGRAMS FPER LITER
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Mining and Reclamation Plan
. Huntington Canyon No. 4 Mine Permit Application

7.2.3 Surface Water Development, Control and Diversions

this system by flooding is, however, very low because of the
existing good watershed conditions in Mill Fork Canyon. The only
depleted watershed units are located at the head of Mill Fork
Canyon and thus peak flows are attenuated before they reach the
mine vicinity. This stable condition is borne out by the good to
excellent channel conditions in lower Mill Fork Creek. Further-
more, the wide range of slopes, aspects, and elevations also help
attenuate peak discharges from rainfall and snowmelt events.

Attached is a certificate (see Appendix 4) of water rights pur-
chased from Huntington - Cleveland Irrigation Company by Swisher
Coal Company, predecessor of Beaver Creek Coal Company.

Plans

. 7.2.3.1 Sedimentation Pond and Diversion Construction and Maintenance

06/06/83

The disturbed area of the No. 4 Mine is contained within a large,
single drainage area which collects immediately below the lower
facility yard and dumps into Mill Fork Creek (Plate 7-6). In order
to minimize additional sediment loading to the stream from this
disturbed area, a major portion of this drainage is diverted before
it reaches the disturbed area. The runoff from the disturbed area
is routed into sedimentation struetures located in the canyon
bottom above Mill Fork Creek.

An overall drainage of the area, including locations of the proposed
structures, is shown in Plate 7-6. Listed below are specifications.
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7.2.3.1

10/27/83

Sedimentation Pond and Diversion Construction and

Maintenance Plans (continued)

Sedimentation Pond Specifications

Location:

Design:

Purpose:

The dam locations are in the existing

drainage directly Below the coal
stockpile loading area, (see Plate 7-6).
This site offers the most effective
sedimentation‘ control with the least

amount of environmental disturbance.

In an effort to minimize environmental
destruction, and still obtain adequate
storage, we have built two smaller ponds
in a series. The wupper pond will
function as a holding, settling facility
for disturbed area runoff. The lower
pond will filter, clean and discharge
underground mine water as well as any
overflow from the upper pond in the
event of a storm exceeding the design.
Mine water will pass into the upper pond
and through a 12" culvert with inverted
inlet into the lower pond. Here it will
be filtered through a dike of coke
breeze and slag and discharged to Mill
Fork Creek as per the NPDES Permit.

To comply with requirements of the

Division of 0il, Gas & Mining for the
control of sedimentation as listed under
the Underground Mining General

Performance Standards. The ponds are to
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be constructed in a manner to facilitate
the holding and settling of contaminated
water from the mine site, as well as
filtering and discharge or underground
mine water. An overflow 1is to be
provided in the event of a massive
inflow of surface water exceeding the
capacity of the ponds. The ponds will be
cleaned as necessary and the waste material

placed in an approved disposal site,

Construction: The construction of the ponds was per
specifications of the State Engineer,
U.S. Forest Service, Office of Surface
Mining, and the Utah Division of 0il,

Gas and Mining.
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. 7.2.3.1

10/27/83

Sedimentation Pond and Diversion Construction and

Maintenance Plans {(continued)

The

following construction specifications were

followed:

"

b)

c)

d)

e)

£)

g)

In areas where any fill material was placed, the
natural ground was removed for at least 12" below

the base of the structure.

Compaction of all fill materials was at least 95%.
Native material was used wherever practical. Fill
was placed in 1lifts not exceeding 12", and was
compacted prior to placement of the subsequent

life,

Rip-rap was placed on the water side of all
outlets to prevent scouring. Inside slopes are

3:1 minimum,

Dams were constructed to overflow at least 1 foot

below the top.

Overflows have a minimum depth of 1 foot and a
minimum width of 3 feet. The are constructed (or
lined) with at least 1 foot of rip-rap on all
surfaces, and discharge into an energy dissipator

to prevent scouring.

A filter dike, composed of coke breeze and slag,
is provided in the lower pond as a final filter

for water prior to discharge.

All comnstruction of sedimentation ponds was
performed under the direction of a qualified
professional.
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Capacity:

Safety

Precautions:

Monitoring:

03/16/84

The structure will have a capacity adequate to store
the runoff and sediment load from a 10 year, 24 hour
precipitation event, with an overflow capacity in
excess of that for a 24 hour, 25 year event. The
second or overflow pond will be utilized as a holding
and filtering structure for the mine water dis-
charge. The ponds shown on Plate 7-6 have a capacity

of approximately 1.45 acre ft.

The structure 1is regularly inspected by a licensed
individual as required by law. The ponds are cleaned
as necessary and any weakness or defects in the

structure will be immediately corrected.
Two water monitoring stations have been established

at the inlet and outlet of the ponds, (see water

monitoring program for details).
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7.2.3.1 Sedimentation Pond and Diversion Construction and

10/01/84

Maintenance Plans (continued)

Maintenance:

Seeding:

Calculations:

The sedimentation ponds are inspected

after each storm and the sediment is
cleaned out as necessary. In no case is
sediment allowed to build beyond the
point of reducing the pond capacity
below 1.23 acre-ft. Sediment removed is
disposed of in the C.V. Spur refuse pile
or other location approved by the Utah

Division of 0il, Gas & Mining.

In addition, alternative energy
dissapators and erosion control devices
upstream from the ponds are checked on a
monthly basis with required maintenance
performed at the same interval, or more

often as needed.

All feasible disturbed areas around the

mine site will be reseeded with a seed
mix recommended by the U.S. Forest
Service for the area. Mulching will be

used as necessary.

The technique used to determine runoff
volumes and peak flows for design of
culverts, ditches and the sedimentation
pond is the computer model SEDIMOT II.
Disturbed areas were assigned a curve
number of 90 and undisturbed forest
lands were assigned a curve number of
75. The area draining to the sedimen-
tation pond was divided into sub areas
in orxrder to properly determine storm
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03/16/84

order to properly determine storm runoff and to
provide peak flow estimates which demonstrate
adequacy of existing ditches and culverts.
Subdrainages as designated 1in Figure 7-7 are
described in Table 7-16 including the parameters

necessary to run SEDIMOT II.

Design rainfall of 2.3 inches for the 10 yr, 24 hr
event was determined from the "Precipitation Fre-
quency Atlas of the Western United States"™ (NOAA
Atlas 2, Volume IV - Utah, 1973) for the location of
the Huntington No. 4 mine. The corresponding rain-
fall depth for the 25 yr, 24 hr event was estimated
to be 2.9 inches. The Fletcher - Farmer rainfall
distribution was used to determine the rainfall
distribution. Total runoff from the 10 yr, 24 hr
rainfall is estimated as 1.23 acre-feet. An
additional 0.18 acre-feet is regained to provide at
least 1 year sediment storage for sediment yield

from disturbed area as estimated below.

7-67



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

. TABLES 7-16

Sediment Pond Drainage Characteristics

Subdrainage Area  Avg.Slope Basin Avg. Time of Curve
Designation (acres) (%) Length Velocity Concentration Number
ft. ft/sec hrs
D-1 , 0.8 3.1 575 1.8 .084 90
D-2 0.25 1.8 220 1.4 .044 90
D-3 0.31 2.7 300 1.7 .044 90
D-4 0.44 1.2 485 1.1 122 90
AD-la 3.5 4.0 800 1.6 .14 76
AD-1b 0.6 6 370 2.5 .04 90
: AD-2 5.1 60 400 1.9 .06 76
. AD-3 3.3 50 800 1.7 13 75
Lower Pad 3.5 20 760 4.4 .05 90

Total Drainage 17.8

1) The individual areas were determined by planimeter measurements made on 1:2400 and
1:600 scale topographic base maps.

2) The average slopes were estimated from the same topographic base maps.

3) The basin lengths were measured from the same topographic base maps.

4) The average velocities were determined using the upland method, see Figure 7-8. Also
see Example Problem 2.4 in "Applied Hydrology and Sedimentology for Disturbed Areas",
Barfield, Warner, and Haan.

5) Time of concentration was calculated by dividing basin length by average velocity.
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03/16/84

The Universal Soil Loss Equation (USLE) was used to
estimate sediment yield from disturbed areas. Sediment
yield was calculated by estimating the erosion rate from
disturbed subdrainage areas. A1l erosion was assumed to
be delivered to and deposited in the pond. Conservative
assumptions were made to insure that more capacity is
available than might be necessary to satisfy design
standards. Erosion rate (A) in tons/acre per year is

determined using the USLE as:

A = (R)(K)(LS)(C)(P)

The variables R, K, LS, C and P are defined as follows:

R is the rainfall factor which can be estimated from the
empirical relation: R=27p2 -2 where P is the 2 year, 6
hour precipitate value which for the Huntington No. 4
Mine facilities area 1is 1.1 inches. Therefore, the
estimated value for R is 33.3 which is somewhat larger
than the value from an iso-erodent map provided by
Wischmeyer (1977) for the approximate location of the

facility.
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03/16/84

7.2.3.2

K is the soil erodibility factor. The K value was
conservatively estimated to be 0.5. This value is
representative of compacted disturbed areas such as
roads, embankments and parking areas and is higher than
would be expected for reclaimed acres or undisturbed

soils.

Sediment Control Structures and Devices (continued)

LS is the length slope factor. The LS factors determined
for the subdrainage areas are listed in Table 7-17. The
LS factor was determined using Figure 5.15 in Barfield et

al (1981).

C is the cover factor. The C factor was conservatively
estimated to be 1.0 which is suggested for a condition of

Zero ground cover.

P is the erosion control practice factor. P s
conservatively estimated to be 1.0 which applies when no

erosion control measures are applied.

Sediment Yield Calculations are developed in Table 7-
17. A unit weight of 100 1b/ft3 is used to convert
sediment yield in weight per unit time to volume capacity

requirements.
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Table 7-17

USLE Estimates of Sediment Yield for

Huntington No. 4 Mine Facilities Area

Drainage R K LS C P A Area Yield

tons/acre (Acres) acre-ft,

per vyr. per yr.
D-1 33.3 0.5 .48 1 1 8.0 .8 0.003
D-2 33.3 0.5 .25 1 1 4.2 .25 0.001
D=3 33.3 0.5 .36 1 1 6.0 .31 0.001
D-4 33.3 0.5 .22 1 1 3.7 .44 0.001
AD-1b 33.3 0.5 1.4 1 1  23.3 .6 0.006
Lower Pad(a)33.3 0.5 9.0 1 1 149.8 2.0 0.138
Lower Pad(b)33.3 0.5 1.9 1 1 31.6 1.5 0.022
Total 0.172

*Note: Does not include areas AD-la, AD-2, and AD-3 as shown on
Table 7-16 and Fig. 7-7. These are undisturbed area and

are not considered as sources of sediment to the ponds.
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03/16/84

Total sediment yield from disturbed areas is estimated to

be 0.172 acre-feet per year.

The ponds have a capacity of 1.45 acre-feet sufficient to
store the runoff from a 10 yr, 24 hr event of 1.23 acre-
feet plus one year sediment loss of 0.17 acre-feet.
Since the excess capacity is only 0.05 acre-feet, the
pond will require annual maintenance to maintain sediment
storage. Little excess capacity is available for both
mine water and storm water. Therefore, Beaver Creek Coal
Company has agreed not to discharge mine water during
storm runoff events. Furthermore, during discharge of
mine water the drain in the upper pond will be opened so
that most of the capacity of the upper pond is available
should storm runoff occur following discharge of mine

water.

The spillway from both ponds are designed to safely pass
the runoff from a 25-year, 24-hr precipitation event.
Peak discharge from a 25-year, 24-hr precipitation event
from the drainage to the ponds was determined using
SEDIMOT II and the input parameters in Table 7-16. The

peak discharge was determined to be 3.11 cfs.
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7.2.3.2 Sediment Control Structures and Devices (continued)

A cross section and profile of upper and lower pad
spillways is provided in Plate 7-6.

Design specifications are provided in Table 7-18.
Velocities in both spillways exceed 5 ft/sec. and would
be erosive. Medium rip-rap diameter of 15 inches is
used to maintain stable spillways. Rip-rap of this
size would have a mamming's roughness coefficient of
0.04 and would provide adequate protection for
velocities in excess of 10 ft/sec.
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Spillway Design Specifications

TABLE 7-18

Lower Pond
Design Discharge 3.11
(25 yr, 24 hr event)
(ft3/sec)
Maming's n 0.04
Design Slope 0.25
Bottom width 3.0
(ft)
Side Slope 1.5:1
Normal Depth 0.18
(ft)
Design Velocity 5.52

5/9/89
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3.0
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Diversion Structure Specification

General :

Location:

Desig}:

0se :

5/9/89

All diversions existing prior to reclamation were
temporary and have been removed. In November
1988, it was deemed necessary to install a new
diversion along the middle pad highwall to prevent
rumoff from eroding reclaimed areas below. This
diversion (and other maintenance work) was
addressed in a Field Amendment on 12/8/88, and
subsequently approved by the Division on January
2, 1989. The following information addresses

this diversion only:

The new diversion structure is located at the base
of the steep slope above the middle pad (haul road
area); Diversion location is shown on Figure 3-8
of this M.R.P,.

The diversion is constructed to be permanent, and
is sized for a 100 year - 24 hour event runoff
from the drainage area. Loose-rock check dams
have been installed along the diversion next to
the steep slope, and the southern flowing portion
has been partially rip-rapped. Controls have been
placed at points of expected erosion potential;
however, since calculations show potentially
erosive velocities for most of the diversion, the
area will be monitored and Beaver Creek Coal
Company will commit to install additional erosion
protection as required by the Division.

The diversion is intended to reduce the amount of
runoff from the steep, natural slopes that reaches
the reclaimed slope below. This will allow for
better establishment of vegetation on the slope
and further reducing erosion potential.
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Construction:

The construction of the diversion ditch was under
-the direction of a certified engineer.

Maintenance: The diversion and related structures will be
maintained to perform thier primary functions
(diversion of runoff and erosion control). Since
the area is reclaimed, cleaning of structures will
be performed only as necessary to maintain
function. Additional erosion control will be

installed if determined necessary by the division.

Calculations: Slopes in the diversion will vary from 107 to
307. The following sheets will indicate the flow
conditions calculated for the various slopes.
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HUNTINGTON NO.4 MINE DIVERSION

PLANIMETER PROGRAM

Input Summary

For W.S.: Huntington 4

STORM WATERSHED
Distribution = SCS Type 2 Land Slope = 40.00 Pct.
Curve Number = 75
Precip. Depth = 3.60 in. Channel Length = 2300 Ft.
Time of Conc. = 0.1893 Hr
Duration = 24.00 Hr. Area = 16.30 Ac.
Number of Lines = 966 ' D = 0.0252 Hr.

Qutput Summary

Runoff Depth = 1.3701 In.
Initial Abstraction = 0.6667 In.
Peak Flow = 21.98 CFS ( 1.3373 IPH )

At T = 12.55 Hrs.
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5/9/89

Culverts

Drainage within the permit area is directed by diver-
sions, open ditches, and culverts. Undisturbed drain-
age areas are routed around the mine site by temporary
diversions. Road drainage flows through culverts
located and designed by the U.S. Forest Service. Dis-
turbed area drainage is directed to the sedimentation
ponds, by various culverts and ditches. The design for
these culverts is described in Table 7-19.
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TABLE 7-19
HUNTINGION #4 MINE
VERTIFICATION OF CULVERT CAPACITY

Inlet control applies to all culverts. Headwater was determined

using Figure 7-8 (from Design of Small Dams, 1.S. Bureau of Rec-
lamation) .

Culvert Location Diameter Peak Discharge1 H/D H
(Disturbed Areas) (in) (cfs) (in)
Lower Parking

(part of lower pad) 24" 0.73 0.5 12"
D-1 12.0 0.17 0.5 6.0
D-2 18.0 .052 0.5 9.0
D-3 A 12.0 .065 0.5 6.0
D-4 12.0 .09 0.5 6.0
Bath House

(D-1, AD-la, AD-1b) 12.0 0.55 0.6 7.2
Stockpile 36.0 0.34 0.5 18.0

Road below Ponds
(entire disturbed area) 24.0 2.07 0.5 12.0

1)Peak discharge was determined using SEDIMOT II with input para-
meters described in Table 7-16 for a 10 vr, 24 hr rainfall event
with a Fletcher-Farmer distribution.

Culvert Location Diameter Peak Discharge 2 H/D H
(Disturbed Areas) (in) (cfs) (in)
Diversion A 24.0 2.53 0.5 12.0

UD-2 36.0 1.41 0.5 18.0

2)Peak discharge was determined using SCS TR-20 Computer Model.
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TABLE 7-20
HUNTINGTON #4 MINE

BASIN HYDROLOGIC CHARACTERISTICS
AND PEAK DISCHARGES

Area Area Average Basin Average Time of Peak
Name (sq mi) Slope Length Velocity Conc, Discharge
(%) (ft) (f/s) (hrs) (cfs)
UD-1A 0.061 60.0 2000.0 8.0 0.070 2.53
UD-1B 0.061 60.0 2000.0 8.0 0.070 2.53
UD-2 0.0407 60.0 2400.0 8.0 0.0833 1.41
D-1 0.00126 3.1 575.0 1.8 0.089 0.143
D-2 0.00039 1.8 220.0 1.4 0.044 0.045
D-3 0.00048 2.7 300.0 1.7 0.044 0.056
D-4 0.00068 1.2 485.0 1.1 0.122 0.076
D-5 0.00716 55.0 450,0 7.5 0.0167 0.853
Entire
Dist. 0.00997 - - - 0.289 1.068
Area

1) The individual areas were determined by planimeter measurements made
on 1:2400 and 1:600 scale topographic base maps.

2) The average slopes were estimated from the same topographic base maps.

3) The basin lengths were measured from the same topographic base maps.

4) The average velocities were determined using the upland method, see
Figure 1. Also see Example Problem 2.4 in "Applied Hydrology and
Sedimentology for Disturbed Areas', Barfield, Warner,and Haan.

5) Time of concentration was calculated by dividing basin length by
average velocitv.

6) Time of concentration for the entire disturbed area was found by
adding the Tc for D-5 with the longest Tc of the basins on the bench
above. This happened to be for basin D-4.

7) Peak Discharge was computed by the SCS TR-20 computer model. Curve
numbers of 75 and 90 were assumed for the undisturbed and disturbed
areas respectively.

8) Peak Discharges are based on a 10-yr, 24-hr precipitation of 2.1".
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Inlet control applies

TABLE 7-

21

HUNTINGTON #4 MINE

VERIFICATION OF CULVERT CAPACITY

to all culverts.

Headwater was determined from
Figure 2 (from Design of Small Dams, U.S. Bureau of Reclamation).

Culvert Location Diameter Peak Discharge H/D H
(in) (cfs) (in)

Diversion A 24.0 2.53 <0.5 <12.0
UD-2 36.0 1.41 <0.5 <18.0
D-1 12.0 0.143 <0.5 < 6.0
D-2 18.0 0.045 <0.5 <9.0
D-3 12.0 0.056 <0.5 <6.0
D-4 12.0 0.076 <0.5 <6.0
Stockpile 36.0 1.068 <0.5 <18.0

1) Peak discharge was determined with SCS TR-20 computer model.

10/27/83
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FIG. 7-8a

SKETCH OF MINE PLAN AREA

1) THE ENTIRE DISTURBED AREA CONSISTS OF D-1,
D-2, D-3, D-4, AND D-5

—————— + INDICATES DIVERSION OR WATER CHANNEL
—< INDICATES CULVERT
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7.2.4

10/27/83

Effects of Mining of Surface Water

Mining operations at the No. 4 Mine are expected to
have very 1little effect on surface water courses,
springs, or seeps near the permit boundary. Mill Fork
Creek, Little Bear Creek, and their tributaries are all
outside of the No. 4 Mine permit boundary. Therefore,
no perennial streams exist over areas mined or to be

mined.

Mill Fork Creek does, however, lie down gradient from
surface disturbance created by wunderground mining
operations. Diversions and sediment ponds have been
designed to control runoff from the disturbed area. A
buffer area has been established between the access
road and Mill Fork Creek in the vicinity of the
sedimentation ponds. All road maintenance is directed
awav, to the north, of Mill Fork to eliminate sediment

loading of the stream.
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7.2.4 Effects of Mining on Surface Water

The surface water hydrology of the Huntington No. 4 Mine site is
not expected to change significantly after final reclamation. The
effects of erosion will be mitigated by backfilling, recontouring,

slope and soil stabilization and erosion control measures.

As discussed under Effects of Mining Operation on Groundwater,
the Huntington No. 4 Mine has very little potential to affect flow
from Little Bear Spring. The water in the Star Point Sandstone is
the source of Little Bear Spring which is well below the mine
(stratigraphically).

The only seeps that have a potential to be impacted by mine
subsidence are the seeps that originate from the Castle Gate and
Blackhawk formations near the head waters of Little Bear Creek
and above the mine in Mill Fork Canyon. Should subsidence effects
develop which affect those seeps, it should not substantially change
the water balance of the basins. Fractures may expand this
recharge area for seeps found at lower elevations. Discharge from
these lower elevations may increase at the expense of discharge
from seeps found at higher elevations.

7.2.5 Mitigation and Control Plans

06/06/83

Beaver Creek Coal Company will continue to maintain adequate
sedimentation control structures and diversions throughout the life
of mining operations at No. 4 Mine. Every effort will be made to
stabilize disturbed and revegetated areas that may cause sedimen-
tation of Mill Fork Creek. In addition, the Buffer Zone along Mill
Fork Creek will be maintained so that no additional surface
disturbance occurs within 100 feet of the stream.
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. 7.2.5 Mitigation and Control Plans (continued)
In general, due to the nature of underground nmining

activities at No. 4 Mine, it is highly unlikely that the
quality or quantity of water will be affected. An ongoing
water monitoring program has been established to document
any changes in water characteristics so that additional
éontrol measures can be implemented within the mining

operation if necessary.

In the event that effluent limitations are not met, one or
more of the following measures shall be impiemented within
90 days of such observation: (1) The ponds will be cleaned;
27 vthe filter dike will be replaced; (3) additional
sediment contrcl measures will be added upstream from the
sediment pond (additional straw bale dikes, silt fences,
underground settling basins); (4) mine water discharge will
. be piped directly to ponds, eliminating overland flow; (5)
chemical treatment of influent to promote c¢leaning; (6>

enlargement of ponds.

Prior to initiating such mitigation measures, Beaver Creek

Coal Company will confer with the regulatory authority for

approval. RECEIVED
7.2.6 Surface Water Monitoring Plans SEP 2 21993
Stations |
DIVISION OF OIL
GAS & MINING PRICE UTAH

There are 4 surface and spring monitoring points located in

the area of the Huntington No. 4 Mine. The stations will be

monitored according to. the specﬂfimﬁm@@m‘ Dthis
section. EFFECTIVE:

. | | s A6 41993

06/21/93

UTAH DiviSION OfL.,, GAS AND MINING
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Springs and Seepsa

The only apring monitored in the paat at this mine was the
Little Bear Spring :(formerly.Station 4-1-W). The apring is
now totally captured by the Caatle Valley Special Service
Diatrict and uaed for culinary water aupply. ThevServ1ce
District monitors the apring flow and quality as needed, and
controla accesa to the water by a locked box. Since the
apring is adequately monitored by this agency, and data is

available upon reqguesat, Mountain Coal Company haa =liminated

thia atation from ita monitoring program.

01/18/94
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7.2.6 Surface Water Monitoring Plans
Upper Mill Fork (Station 4-3-W)

This site is monitored at the upper end of the Forest
Service Road in Mill Fork Canyon. 'Tbe sediment sampler,
staff gage and crest gage were previousl y removed at the
request of the Forest Service. Flow is measured by a
portable flume. Monitori;zg will be done on a gquarterly
basis until Phase II Bond Release, and then on a bi-
‘annual (2 per annum) basis until final Bond Release.

Inflow to Reclaimed Pond Area (stat‘ion 4-46—W)

. 4 : This station will be monitored on a bi-annual basis and
' ‘ will reflect surface runoff from the site into the
reclaimed sediment pond area. It is .located at the

previous sediment pond inlet. The station'wi]l éontinue

to be monitored on a bi annual basis until Final Bond

Release.

Out flow from Reclaimed Pond Area (Station 4-7-W)

This station is located at the previous sediment pond
outlet. The station will be monitored bi—_énnually until
Final Bond Release, to access the effectiveness of the
pond area reclamation.

| NOV 011985

‘ 7-87 | g B
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' . Lower Mill Fork (Statiqn 4-8-W)

This station formerly included a 2 foot width by 1.5 foot
depth Parshall flume. | It is located at the lower end of
the Mill Fork Canyon, on U.S. Forest Service property,\
and is covered by a Special Use Permit with the U.S..
Forest Service. '

Discussion with the U.S. Forest Service have indicated no

further need for the Parshall Flume at this location:

therefore, upon approval from tbeA Division and U.S.F.S.,
Mountain Coal Company has removed the flume and all other

associated material and cleaned up the area. Also, when

approved by the U.S.F.S., the Special Use-Permit for this

site will be canceled. ‘ '

. The station will continue to be monitored, with flow
’ ' measured by a portable flume. Monitoring will be on a
bi-annual (2 per annum) bas.is until final bond release.

CNUCURPORATED
BEFECTIVE:

NOV 01 1995

. ‘ e
. . 7-88 |
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7.2.6 Surface Water Monitoring Plans

Water Quality and NPDES Discharges

Water quality samples are collected at designated sites
on Upper Mill Fork (4-3-W) and on Lower Mill Fork (4-8-
).

Water quality samples were also collected from the in-
flow to the sediment pond 4-7-W. The sediment ponds
removed; however, the 2 sites will continue to monitored -

bi annually to assess the pond area reclamation.

A description of the Surface Water Monitoring Program is
provided in Figure 7-10. Locations are shown on Plate 7-
3. . .

Location 4-7-W was a UPDES discharge point. The UPDES
Discharge Permit was canceled effective August 30, 1995.

| NOV 011995

. » ~ Crast BivisioN Qii, Gas AND MINING
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FIGURE 7-10
- STREAMFLOW AND WATER QUALITY MONITORING PROGRAM

HUNTINGTON CANYON NO. 4 MINE

STATION: 4-3-7 4-6-W 4-7-W 4-8-W
— S
LOCATION: Upper Mill Inflow Outflow Lower Ifl_i 11
Fork to from Fork.
reclaimed | reclaimed
pond pond
. area. area.
TYPE: - Intermittent Surface '| Surface Intermittent
Stream. Runoff. Runoff. Stream.
FREQUENCY : Bi-Annual Bi-Annual | Bi-Annual 'Bi-Annual
FLOW Portable Portable | Portable Portable
DEVICE: . Flume. Flume. Flume. Flume.
RESULTS DOGM DOGM DOGM DOoGM
T0: ' :
INCORPORATED
EFFECTIVE: v
NOV 01 1995
a5 C
Utan Division O, Gas AND MINING
7-90
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7.2.6 Surface Water Moni 't'o;in;' 'Plans  (Continued)

The stations w.iII be monitored for the parameters and reported»' _
in the form as shown on Figure 7-11, "Mountain Coal Company
Water Monitoring Report"”. | ‘

Sampling Devices

Streamflows are detemzned from f1 ume measurements or a
partable flume.' Flow measurements are determined us.zng a
. vqume/tlme or portab]e qume measurement at - Stat.ums 4-6-W
and 4-7-W. - '

lNQQKPQRATED |

- EFFECTIVE:

NOV 011995
as ¢

i , |
‘ Urtan Division O1L, Gas AND MINING
1
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. Location:

FIGURE 7-11

Permit Application

Mountain Coél Company Water Monitoring Report

Property: .

Date Sampled:

Station:

Date Analyzed:

Type:

Frequency:

Field Meagurements;

Laboratory Meaaurements (mgs1):

-

-

Water Level or Flow:®
PH o :

Specific Conductivity:

Dissolved Oxygen:

(Perennial atreama only)

»

Total Settleable Solida
Total Suspended Solids
Tpt&i Dissolved Solids
Total Hardness (as CACO;)
Acidity (CaCOa)
*Cafbonate (CQa—= )
»Bicarbonate (HC)a—*)
#=Calicum (Ca)

Chlotide (C1-)

Iron (Fe)

sMagneaium (Mg)

#Total Manganese (Mn)

*Potasaium (K)

‘»Sadium (Na)

»Sulfate (S0.,—=)
# = 0il & Greaae

Cation - Anion Balance

Dissolved Form

*» UPDES Samples Only

7-91la

—RECENVED— ]
| SEP.2 21933

wmioneror— |
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7.2.6 Surface Water Monitoring Plans

Sampling Devicea (continued)

Water temperature is determined with a thermometer in the field;
pPH and apecific conductance are determined in the field with the
appropriate meters. v

The asamples for T.D.S., and T.5.S., Iron, Manganese; Nitrate,
Sulfate, and Chloride 1ias collected in a clean, water-tight
container‘of'adequaté volume (approximately 1 éallon)vto allow
for>testin§ for all parametera needed.__
If _other pafameters are needed  at  aome point in time; the
aanpling devicea uaed will be thoae récommended: for those
particular type =aamplea. Recomméndations can be obtained from
variouas State water quality experta or consulting f£firma if

needed.

Sampling Methods

Only a gqualified individual .perfbrms the water aanpling; The
individual familiar with the operation of all 'devicea, such as
flumes, pH meters, thermometera, specific conductance meters, and

with all sampling methods :and containers for the varioua tesata.

Sampling 18 conducted oh a regular achedule, and in a conaiatent..
‘manﬁer aa'néarly as poaaible. Acceaa to certain asample pointa ia
imﬁrédtical at tiﬁes, mandéting occasional deviation from the
sdﬁedule. All pointa are checked  when poasaible, and‘a report ia

submitted even when dry or inaccesaible.

RECEIVED 4 EFFECTIVE:
| o 2 2193 AUG 41993
| . DIVISION CF OIL_- ' '
GAS & MINING PRICE UTAH UTAH DIVISION OIL, GAS AND MINING
— ,

 6/21/93 o | 7-92
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7. 2#6 Surfece Mater Monitoring Plans

Analgeie Methode

AlLJwater analysia arei@erfo:med by a qualified laboratory uaing
etﬁndard-methaﬁs* for analyses. ‘Whenever poasaible, temperature,
pH, and epecific conductance will' be performed in the field by

env1ronnental personnel for more précise data collection.  Thoae

\penametera that cennat be teated in field ‘are run by a certified,

reputable, commercial lab. Check samples on our laboratory are

;eent out periodically to a commercial firm.

Repe;tsvate submitted to DOGM within aixty (60) daya of the end

~of each quarter. Thease repotrtsa ihélﬁde;. station' number, type,

location, date of collection, and all data required for the

.. parametera checked.

AlL‘suppdrt data, .and a complete-copy of all monitoring resulta
are. kept on file at the Mountain Coal Company office.

General

It ahould be noted that the above deacribed semplingtprogramfdees'
not include ‘the UPDES aampling program for location 4-7-W. The
UPﬁES 'station ia sampled eccérding to  the requirementa in the
UP&ES permit and results are sent to the EPA and State of Utah as

requlred. A copy of each report is kept in flle in the Mountain
Coel Company office. A description of the streamflow and quality.
mondtoring program ig aummarized in Flgure 7-10. Locationatoff;

monitoring atationa are shown on Plat

¥

" RECEIVED .

SEP 22193

DIVISION OF 0L

GAS & MiNinG PRICE UTAH l | od
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7.3 Alluvial Valley Floors

03/16/87

A recomnaissance investigation for Alluvial Valley Floor
(AVF) assessment was performed in accordance with State and
OSM Regulations. On the bases of these regulations, the
first consideration in the AVF investigation is the
identification of unconsolidated stream-laid deposits
(alluvial deposits). Furthermore, these deposits should be
located within the valley floor and should not include
isclated high terraces, alluvial fans, or landslide
deposits. Once alluvial valley floor deposits are
identified, the capability to support flood irrigated or
sub-irrigated agricultural activities must be assessed.
Identification of locations where unconsolidated stream-laid
deposits occur was performed using a surficial geology map
of the area shown in Plate 6-1. Furthermore, an analysis of
areal photographs of the mine permit site and adjacent areas
was conducted in order to identify possible alluvial
deposits that were not included in the surficial geology
map. A break in valley side slopes producing an
identifiable valley floor served as the primary criteria for
selecting these possible alluvial deposits.

From a geomorphic standpoint, the rugged mountainous terrain
of the mine permit site has resulted in drainages still in a
youthful stage of development. The streams are confined in
narrow, steep-sided, v-shaped valleys with generally steep
chamnel gradients. Meanders and terraces normally
associated with AVF development are absent. Neither the
Mill Fork, Little Bear, or Crandall Creeks possess
identifiable valley floors typical of an alluvial valley
floor. The soils along these chamnels are thin and
unproductive and rock outcrops are common. The valleys are
too steep and narrow along their entire reach to support
agricultural development.
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7.3 Alluvial Valley Floors (continued)

03/16/87

Any potential alluvial valley floors along Huntington Creek
are outside the adjacent area. The alluvial aquifer and
streamflow regime of Huntington Creek would not be

significantly impacted by possible changes in the hydrology
of the Huntington Canyon mine site.

7-95
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06/06/83
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Section 8

SOIL RESOURCES

A soil survey of the Huntington Canyon No. 4 Mine was conducted
in July 1980 to provide soil resource information to meet the
requirements of the Utah Division of Oil, Gas & Mining and the
Office of Surface Mining. This soil survey was performed by James
P. Walsh & Associates bésed on a contract with Beaver Creek Coal
Company. Additional information was collected on the Disturbed
Land designated areas in 1982 as part of a request by DOGM.

8.2 Methodology

06/06/83

The mine site area has not been mapped by the USDA Soil
Conservation Service (SCS). Plate 8-1, Soil Inventory of Hunting-
ton Canyon No. 4 Mine area was made by James P. Walsh &
Associates in July 1980. Map scale of Plate 8-1 is 1"-500' (1:6,000).
At the time of mapping, a large part of the area was mapped as
Disturbed Land.

Map unit descriptions are site specific. Three map units are
mapped and described.

Soil series descriptions are adapted from the SCS to be site
specifie. Detailed pedon descriptions are presented for the three
major soil series at the site. Pedons were described in fresh road

cuts to 60 inches or to bedrock, whichever was shallowest.
The three major soil series were sampled in 1980 at the site.
Samples were analyzed by Colorado Agricultural Consultants of

Brighton, Colorado. Parameters tested were pH, electrical con-

8-1
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8.2 Methodology (continued)

06/06/83

duetivity, saturation percent, soluble calecium, magnesium énd
sodium, available potassium, texture class from percent sand, silt,
clay and very fine sand, organic matter percent, phosphorus, lime,

boron, ammonia-nitrogen, and nitrate-nitrogen.

Additional samples were collected in July 1982 on Disturbed Land
designated areas. These samples were collected to at least 30 em
and analyzed for all the parameters tested in 1980, with the
exception of boron, organic matter, ammonia-nitrogen, and very
fine sand. Analyses of the 1982 samples were conducted by
Bookeliffs Commercial Laboratories in Steamboat Springs,
Colorado.

Present and potential uses of the soils of the site have been
evaluated based on SCS Soil Survey Interpretation information.
The soils have no potential as cropland or pasture land. The soils
have not been evaluated by the SCS for their potential production
as rangeland but their capability groups are given.

The soils are evaluated as seedbed quality material for drastically
disturbed land. The evaluation method used is that of the SCS.
Each horizon of each pedon is rated for seedbed quality material
based on the field description and the analytical data. Recom-
mended use for each soil is given. '

Soil names given in this report are tentative. The soils in this
report are named for similar soils that are presently being mapped
by the SCS in the area. In some cases, the described pedons are
outside of the accepted range of characteristics for the series;

those differences are noted in the text.

8-2
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8.2 Methodology (continued)

The soils in this report have not been ecorrelated by the SCS.
Classifications are based on morphology as deseribed in the field,
and to a lesser degree on the analytical data. Where analytiecal
data do not support the field descriptions, the soils are classified
according to the field descriptions.

8.3 Soil Resource Information for the Mine Plan Area

8.3.1 Soils Identification

The soils at the Huntington Canyon No. 4 Mine were initially
examined with stereoscopic aerial photographs provided by Beaver
Creek Coal Company. This allowed the consultant to pre-
determine slopes, land forms, and vegetative patterns. Soils were
then examined in the field (see Section 8.2 Methodology). The soil
descriptions were compared with recorded characteristics of the
soils in adjacent counties and in the official Soil Conservation
Service (SCS) series deseriptions. To make them site specific,
map units are comprised of soil series and inclusions found within

an area.

8.3.2 Soil Series Deseriptions

06/06/83

Disturbed Land Fill Material

The disturbed land fill material consists of deep, rapidly perme-
able, well-drained materials. These materials are primarily fill
derived from sandstone and shale. Annual precipitation is 12 to 20
inches. The mean annual soil temperature ranges from 38% to
45°F, and the frost free period is 60 to 120 days. The native

vegetation has been removed.
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8.3.2 Soil Series Descriptions (continued)

06/06/83

Disturbed Land Fill Material (continued)

The available water capacity is low, and permeability is moderate.
These materials are used for fill slopes, facility areas, and road-
beds. A representative sample of fill material, 100 feet north and
100 feet east of the southwest corner of Section 16, T16S, R7E is:

pale brown (10YR 6/3) gravelly loamy sand, brown (10YR 5/3)
moist; massive, loose, nonsticky and non-plastic, calecareous,
30 percent gravels, 2 percent cobbles, 5 percent stones, 5
percent boulders.

Patmos Series

The Patmos series consists of moderately deep, moderately perme-
able, welldrained soils. These soils formed in eolluvium derived
from sandstone and shale. Annual precipitation is 12 to 20 inches.
The mean annual air temperature ranges from 380 to 450F, and the
frost free period is 60 to 120 days. The native vegetation is Salina
wildrye, low gray sage, and winterfat.

The available water capacity to a depth of 21 inches is about 2 to 4
inches, and permeability is moderate. These soils are used for
watershed, and wildlife habitat.

The Patmos series is a member of the loamy-skeletal mixed
(caleareous) frigid family of Typic Ustorthents. A representative
profile of Patmos gravelly loam, strongly sloping, 1500 feet west
and 700 feet north of the southeast corner of Section 16, T16S,
R7E is:
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8.3.2 Soil Series Descriptions (continued)

Patmos Series (continued)

02

Al

C1

C2

06/06/83

0 to 3 inches; partially decomposed wood twig and leaf
fragments.

0 to 6 inches; brown (10YR 5/3) gravelly loam, brown-dark
brown (10YR 4/3) moist; weak medium subangular blocky
structure; soft, very friable, slightly sticky and slightly
plastic; calcareous; 25 percent gravels, 5 percent boulders;

common fine roots; clear smooth boundary.

6 to 26 inches; yellowish brown (10YR 5/4) gravelly loam;
brown-dark brown (10YR 4/3) moist; weak medium subangular
blocky structure; slightly hard, friable, slightly sticky and
slightly plastic; calcareous; 30 percent gravels, 5 percent
cobbles, 2 percent stones and 2 percent boulders; common
fine roots; band darkened by organic material from 6 to 9
inches; clear wavy boundary.

26 to 38 inches; light yellowish brown (10YR 6/4) very cobbly
loamy sand; single grain; loose, non-sticky and non-plastic,
calcareous, 15 percent gravels, 15 percent cobbles, 5 percent

stones and 2 percent boulders, abrupt smooth boundary.

38+ inches; weathered sandstone, shale and coal.
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8.3.2 Soil Series Deseriptions (econtinued)

06/06/83

Podo Series

The Podo series consists of shallow, somewhat excessively-drained
soils. These soils formed in eolluvium. Annual precipitation is 16
to 30 inches. The mean annual air temperature is less than 420,
and the frost free period is less than 60 days. The native
vegetation is Salina wildrye and juniper.

The available water capacity to a depth of 11 inches is less than 2
inches, and permeability is moderately rapid. These soils are used
for wildlife habitat and watershed.

The Podo series is a member of the loamy mixed (calcareous),
frigid family of Lithic Ustorthents. A representative profile of
Podo gravelly sandy loam, 900 feet west and 500 feet north of the
southeast corner of Section 16, T16S, R7E is:

Al 0 to 2 inches; light brown (7.5YR 6/4) gravelly sandy loam,
brown-dark brown (10YR 4/4) moist; weak thin platy strue-
ture; soft, very friable; non-sticky and non-plastic, calcar-
eous, 20 percent gravels, 5 percent cobbles, 5 percent stones
(not sampled separately).

Cl 3 to 13 inches; light brown (7.5YR 6/4) gravelly sandy loam,
brown (10YR 5/4) moist; single grain structure, loose, non-
sticky and non-plastic calcareous, 15 percent gravels, 10
percent cobbles, 5 percent stone, some minor lime accumula-
tions from 11 to 13 inches; fine earth material similar to C1

fills cracks in bedroek; abrupt wavy boundary.

R 13+ inches; weathered sandstone.

8-6
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8.3.2 Soil Series Descriptions (continued)

06/06/83

Quigley Series

The Quigley series consists of deep, moderately permeable, well-
drained soils. These soils formed in colluvium and alluvium derived
from sandstone and shale. Annual precipitation is 13 to 16 inches.
The mean annual soil temperature ranges from 400 to 450F. The

native vegetation is big sage, rabbitbrush, and lodgepole pine.

The available water capacity is greater than 0.1 in/in, and perme-
ability is moderate. These soils are used for wildlife habitat,

watershed and recreation.

The Quigley series is a member of the coarse-loamy mixed family
of Typic Haploborolls. A representative profile of Quigley sandy
loam, 400 feet west and 100 feet north of the southeast corner of
Section 17, T16S, R7E is:

Al 0 to 7 inches; brown (10YR 5/3) sandy loam, dark brown
(10YR 3/3) moist; slightly hard, very friable, slightly sticky
and slightly plastie, calecareous, 10 percent fine gravels; few
fine and medium roots, clear smooth boundary.

Cl1 7 to 20 inches; brown (10YR 5/3) sandy loam, brown-dark
brown (10YR 4/3) moist; moderate coarse subangular blocky,
slightly hard, very friable, slightly sticky and slightly plastie,
caleareous, 10 percent fine gravels of varicolored sandstone,

few fine roots; diffuse boundary.
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8.3.2 Soil Series Descriptions (continued)

Quigley Series (continued)

C2ca 20 to 38 inches; brown (10YR 5/3) sandy loam, brown-dark

brown (10YR 4/3) moist; weak medium subangular blocky,
structure, slightly hard, very friable, slightly sticky and
slightly plastie, calcareous, 15 percent fine gravels, 10 per-
cent cobbles, 2 percent stones, few fine roots; few very fine

filamentous lime threads, clear boundary.

C3ca 38 to 43+ inches; pale brown (10YR 6/3) gravelly loamy sand, -

dark yellowish brown (10YR 4/4) moist; loose, slightly hard,
very friable; non-sticky and non-plastic; caleareous, gravels
have thick undercoating of lime, 30 percent gravel, 10
percent cobblestones and boulders.

8.3.3 Map Unit Descriptions

06/06/83

Map Unit: DL - Disturbed Land

This map unit is on mountain sideslopes and valley bottoms. The

slope is variable. The native vegetation has been removed.

This unit is about 90 percent fill material. Included in this map
unit are: 1) about 10 percent small areas of Patmos and Podo soils;
2) rock outcrops; 3) road cuts; and 4) places where a thin layer of

coal waste, fill or other disturbed materials overlie other soils.

The fill material is deep and well-drained. It is fill derived from
sandstone and shale. Typiecally, it is a pale brown gravelly loam
sand.
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8.3.3 Map Unit Descriptions (continued)

06/06/83

Map Unit DL: Disturbed Land (continued)

Permeability of the fill material is moderate. Available water
capacity is low. Runoff is rapid and the erosion hazard for water is
high.

This map unit is in capability unit VI E and is mainly used for
mining activities.

Map Unit: PpE - Patmos-Podo Association, 60 to 90 Percent Slopes

This map unit is on steep mountain sideslopes. The slope is 60 to
90 percent. The native vegetation is mainly Salina wildrye and
juniper. ' '

This unit is 50 percent Patmos gravelly loam, and 25 percent Podo
gravelly sandy loam. The Patmos soil is on the mountain side-
slopes, and the Podo soil is on the ridge crests and ledges above
rock outerops. Included in this map unit is about 10 percent rock
outerops, and 15 percent other soils. Ineluded areas make up about
25 percent of the total acreage. The Patmos soil is moderately
deep and well-drained. It is formed in colluvium derived from

sandstone and shale.

Typically, the surface layer is a brown gravelly loam about 6 inches
thick. The subsoil is a yellowish brown gravelly loam about 20
inches thick. The substratum to a depth of 38 inches is a light
yellowish brown very cobbly loamy sand. Weathered sandstone
bedrock is at a depth of 20 to 40 inches.



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

8.3.3 Map Unit Descriptions (continued)

06/06/83

Map Unit: PpE - Patmos-Podo Association, 60 to 90 Percent Slopes
(continued)

Permeability of the Patmos soil is moderate. Available water
capacity is moderate. Effective rooting depth is 40 inches. Runoff
is rapid and the erosion hazard for water is high. Wind erosion
hazard is slight.

The Podo soil is shallow and somewhat excessively-drained. It is

formed in colluvium derived from sandstone and shale.

Typieally, the surface layer is a light brown gravelly sandy loam,
about 2 inches thick. The subsoil is light brown gravelly sandy
loam about 11 inches thick. The substratum to a depth of 20 inches
is a light brown gravelly sandy loam. Weathered sandstone bedrock
is at a depth of less than 20 inches.

Permeability of the Podo soil is moderately rapid. Available water
holding capacity is low. Effective rooting depth is less than 20
inches. Runoff is rapid and the erosion hazard for water is high.

Wind erosion hazard is slight.

The unit is mainly used for watershed and wildlife habitat. It is
also used for mining activities. This map unit is in capability unit

VII E, not evaluated for range site.

The present plant community is mainly Salina wildrye and juniper.
The potential productivity data is not available.

This map unit is on alluvial fans, toeslopes and valley bottoms. The
slope is 5 to 25 percent. The native vegetation is mainly a

sagebrush-grassland community.
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8.3.3 Map Unit Descriptions (continued)

06/06/83

Map Unit: PpE - Patmos-Podo Association, 60 to 90 Percent Slopes
(continued)

This unit is 75 percent Quigley sandy loam, and 25 percent other
soils. The Quigley sandy loam soil is on the fans and toeslopes.
Included in this map unit is about 20 percent other soils. Stratified
alluvial soils oceur on the valley bottom along the stream. Also
included are soils similar to Quigley but in skeletal families
(loamy-skeletal mixed Typic Haploborolls). A few bouldery areas
occur on the alluvial fans. Included areas make up about 25
percent of the total acreage.

The Quigley soil is deep and well-drained. It is formed in alluvium
and colluvium derived from sandstone and shale.

Typically, the surface layer is a brown sandy loam about 7 inches
thick. The subsoil is a brown sandy loam about 31 inches thick.
Runoff is moderately low and the erosion hazard for water is
moderate. Wind erosion hazard is slight.

The unit is mainly used for watershed, wildlife habitat and recrea-
tion. It is also used for mining activities. This map unit is in
capability unit Vle, not evaluated for range site.

The present plant community is mainly big sagebrush, rabbitbrush,
lodgepole pine, Oregon grape, and yarrow. The potential product-
ieity data is not available.
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8.3.3 Map Unit Descriptions (econtinued)

Map Unit: RL - Rockland

This map unit is on mountain sideslopes. The slope is 60 percent to
vertical. The native vegetation is mainly scattered Salina wildrye
and juniper.

This unit is 90 percent rock outerop, talus, and very shallow soils
over sandstone bedrock. Included in this map unit is about 10

percent Podo soils.

This unit is mainly used for wildlife habitat and watershed. This
map is in capability unit VIO s. '

8.3.4 Present and Potential Produectivity

06/06/83

Crops and Pasturelands

None of the soils mapped at the site have potential for crops or
pastureland. '

The U.S. Department of Agriculture has the authority to identify
farmlands of national, state, or local importance. These farmlands
are referred to as prime farmlands, farmlands of statewide impor-
tance, and unique farmlands. The SCS has determined that there
are no prime farmlands of statewide importance, or unique farm-

lands within the permit area.
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8.3.4 Present and Potential Productivity (continued)

Rangelands

The soils within the lease boundary have been used as rangeland in

the past. Predicted forage production for rangeland soils during
favorable,

normal, and unfavorable years for various sites are not available
for the soils. Capability classes for the rangeland soils (Table 8-1)
are VII and VIII. The prinecipal limitation is erosion. Capability
units show, in a general way, the ability of soils to support-
cultivated crops. Soils in Class VII have very severe limitations
that make them unsuited to grazing, and woodland or wildlife.
Soils in Class VII have limitations that préclude their use for
commercial plant production and restrict their use to recreation,
wildlife or water supply or to aesthetic purposes.

8.4 Prime Farmland Investigation and Determination

06/06/83

In July 1980, Beaver Creek Coal Company requested that SCS
personnel in Price, Utah review all the soils present within the
Huntington Canyon No. 4 Mine coal property boundary to deter-
mine if any qualified as Prime Farmland. At that time, the SCS
made a field reconnaissance to confirm soil types. The field
information was then checked against a state listing of prime
farmland soils. At this time the State Soil Scientist determined
that there are no prime farmlands on Huntington Canyon No. 4
Mine property.
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Table 8-1
ESTIMATED POTENTIAL PRODUCTION - FORAGE

Potential Production

Favorable/Normal/ Sites Soil Capability
Soil Series Unfavorable Years Class
‘ (Ibs/ac)
Patmos NA 50-70% slopes VIIE
Podo NA 60% slopes VIIIE
Quigley NA NA NA

NA - data not available .
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Figure 8-0

% United Stat Saoil
: nggnméifgf Cohsenmﬁmw P. 0. Box 11350
Agricuiture Service Salt Lake City, UT 84147

October 27, 1983

Mr. Dan Guy

Beaver Creek Coal Co.
P. 0. Box AU

Price, UT 84501

Dear Mr. Guy:

E— Gary Moreau, Soil Conservationist, Soil Conservation Service, Price, Utah, has
made a field investigation of those sites described in your correspondence
concerning Mine #4, located in Mill Fork Canyon surface area, sec. 16, 17, T.
16 S., R. 7 F. Rilds Canyon USGS quad. This location is in Huntington Canyon,
Emery County, Utah.

According to Mr. Moreau's investigation, the soils in this site do not qualify
as prime farmland because the site is in elevations above irrigation delivery

systems, where no irrigation water is available and the toprography precludes

any irrigation possibilities. Also, the growing season is too short for prime
farmland.

. Sincerely,

it
H s (g ’."“z’/

a

FERRIS P. ALLGOOD
State Soil Scientist

The Soil Conservation Service 8-1 L*a SCS-AS-1
is an agency of the 10-79
u Department of Agriculture
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8.5 Physical and Chemical Properties of Soils

06/06/83

Method of Evaluation

The criteria for evaluating topsoil as seedbed quality material are
given in Table 8-2. References to topsoil means only those soil
horizons suitable for use as seedbed quality material. The criteria
include sodium absorption ratio (SAR), electrical conductivity or
salinity (EC), toxic materials, soil reaction (pH), available water
holding capacity (AWHC), erosion factor (k), wind erosion group,

texture, and percent coarse fragments.

Criteria are given for good, fair or poor sources of seedbed quality
material (Table 8-3). *

"A good rating means vegetation is relatively easy to
establish and maintain, the surface is stable and resists
erosion, and the topsoil has good potential productivity.
Material rated fair can be vegetated and stabilized by
modifying one or more properties. Top-dressing with
better material or application of soil amendments may
be necessary for satisfactory performance. Material
rated poor has such severe problems that revegetation
and stabilization is very difficult and costly. Top-
dressing with better material may be necessary to
establish and maintain vegetation," (USDA, 1978).

Soil Chemistry and Physical Properties

Chemical and physical data for project area soils (Table 8-4) were
collected to evaluate the soils as seedbed quality material for
reclamation. Soil chemical and physical data from 1980 were
derived from analysis by Colorado Agricultural Consultants in
Brighton, Colorado. Other sources of information used to evaluate
soils for reclamation were manuseript SCS soil survey information
and soil survey interpretation records. 1982 data were derived
from analyses by Bookeliffs Commercial Laboratories in Steamboat
Springs, Colorado.
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Table 8-2
SEEDBED QUALITY MATERIAL FOR RECLAMATION

Limits Restrictive
Property Good Fair Poor Feature

1. Sodium Adsorption 5 5-12 12 Excess Sodium

Ratio (SAR)
2. Salinity (EC) mmhos/cm 8 8-16 16 Excess Salt
3. Toxic Materials Low Medium High Toxicity
4. Soil Reaction (pH)2 5.6-7.8 4.5-5.5 4.5 Too Acid
5. Soil Reaction (pH) 7.9 7.9-8.4 8.4 Excess Lime
6. Available Water .10 ~.05-1.0 .05 Droughty

Capacity (AWC) in/in
7. Erosion Factor (K) .37 .37 -—- Erodes Easily
8. Wind Erod. Group 3 3 1, 2 Soil Blowing
9. USDA Texture — SCL, CL cb Too Clayey

SICL SICP
SC
10. USDA Texture e LCOS, LS COSs, S Too Sandy
‘ LFS, LVFS FS, VFS

11. Coarse Frag. (wt %)

3-10 in. (7.6-25.4 em) 15 15-35 35 Large Stones

10 in. (725.4 em) 3 3-10 10 Large Stones

8Layers with high potential acidity should be rated poor.

D1f in Kaolinitic family, rate one class better if experience confirms.

From National Soils Handbook, NSH - Part II(403.6(2)), 1978.

06/06/83
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Table 8-3

EVALUATION OF TOPSOIL MATERIAL

Map Toxic® Soil wind® J Availabl€
Sample Depth Salinity Materials Reaction Erosion Erodibility USDA Coarse Water Overall

Series Point (in) SAR (EC) (Boron) (pH) Factor Group Texture  Fragments Capacity Rating

Quigley-like 2 0-7 good good good good NA NA good¢ good good GOOD

7-20 good good good good-fair NA NA good® good good FAIR

20-38 good good good good-fair NA NA good® good good-fair FAIR

38-43 good good good good NA NA fair¢ good poor-fair POOR

Patmos 8 0-6 good good good good good good good® fair good FAIR

6-26 good good good good good NA good® fair good FAIR

26-38 good good good good good NA fair® fair fair FAIR

Podo 9 0-13 good good good fair fair good good¢ fair fair-good FAIR

Disturbed Land 1 — good good — good NA NA good NA NA FAIRf
Fill Material

Disturbed Land 3 — good good — good NA NA fair NA NA FAIRf
Fill Material

Disturbed Land 4 — good good good good NA NA fair¢ fair-poor fair-poor FAIR

Fill Material

Disturbed Land 5 — good good —_ good NA NA fair NA NA FAIRf

Fill Material
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Table 8-3 (continued)

EVALUATION OF TOPSOIL MATERIAL

Toxic? Soil Wind® 4 Availabe®
Sample Depth Salinity Materials Reaction Erosion Erodibility USDA Coarse Water Overall
Series Point (in) SAR (EC) (Boron) (pH) Factor Group Texture  Fragments Capacity Rating
Disturbed Land 6 —_ good good —_— good NA NA good NA NA FAIR{
Fill Material
Disturbed Land 7 — good good —_ good NA NA good NA NA FAIRf

Fill Material

2_evaluation based on WQEQ Guideline No. 3 for boron limits - less than 5 ppm boron is good; 1982 samples not analyzed.
b_from soil survey interpretation records, USDA SCS

C-from field description of soil texture; not taken from lab analysis.

d-from field description

€-evaluated based on field textures and estimated coarse fragments from U.S. Forest Service (1974).

f_based on field evaluations and supporting laboratory analyses.

NA - data not available.
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8.5 Physical and Chemical Properties of Soils (continued)

06/06/83

Soil Chemistry and Physical Properties (continued)

Soils were sampled by horizon and analyzed using standard agricul-
tural techniques. The parameters tested in 1980 were paste pH,
electrical conduetivity, moisture saturation percentage, SAR, or-
ganic matter, plant available phosphorus and potassium, particle
size distribution, nitrate nitrogen, ammonia nitrogen, lime and
boron. The techniques used were those of USDA Handbook 60
(1954), and American Society of Agronomy Monograph #9 (Black,
1965). The parameters tested in 1982 paralleled those in 1980,
with the exclusion of boron, organic matter, ammonia-nitrogen,
and very fine sand.

Suitability as Seedbed Quality Material for Reclamation of
Disturbed Lands

Table 8-3 is an evaluation of topsoil for each horizon on each
project area soil type. The evaluation is based on the soil chemical
and physical data in Table 8-4 and the criteria of Table 8-2. The
soils are rated good, fair, or poor sources of seedbed quality
material. The overall rating given for each horizon is the rating
for the most limiting ecriteria.

Vegetation is difficult to establish on soils with high SAR which
indicates potential instability and water transmission problems
(USDA, 1978). None of the soils tested have high SAR; all are
rated good for this parameter.

Electrical conductivity is a measure of soil salinity. Excessive
salts restrict plant growth, create problems in establishing vegeta-
tion and therefore also influence erosion and the stability of the
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Table 8-4

SOIL CHEMICAL AND PHYSICAL PROPERTIES

Sample

depth (in) pH EC SAT® N C M SAR AK TEXT SN SI CL VFs? N03 NH3% om? P LM B2
Quigley-like / Hole: 2
0-7 7.7 2.0 36.0 3.86 12.17 1.8 1.5 310 SL 72 21 7 11 3 0.2 2.5 0 9.0 0.16
7-20 7.9 1.7 37.0 2.82 9.73 1.80 1.2 260 SL 63 25 12 14 2 0.1 1.8 0 9.1 0.10
20-38 7.9 1.7 36.1 2.89 9.98 1.85 1.2 260 SL 63 25 12 8 2 0.3 1.7 0 9.2 0.12
38-43 7.8 1.9 36.8 2.83 10.8 1.81 1.1 250 SL 74 18 8 7 3 0.4 1.2 O 9.2 0.05
Patmos / Hole: 8
0-6 7.7 3.0 38.0 4.58 14.14 5.27 1.5 690 L 50 39 11 18 14 0.9 13.1 5 9.1 0.48
6-26 7.4 5.0 37.0 2.82 14.89 27.01 0.6 330 SL 70 25 5 7 53 2.4 2.7 12 9.1 0.28
26-38 7.7 3.4 47.0 6.65 11.41 15.59 1.8 820 SCL 58 26 16 6 64 1.2 2.5 0 9.2 0.39
Podo / Hole: 9
0-13 8.0 3.1 27.2 5.11 13.21 7.34 1.6 230 LS 80 14 6 8 4 0.6 2.3 0 9.2 0.17
Disturbed Land Fill / Hole: 1
Grab 7.0 1.4 24.3 3.1 7.1 7.1 1.2 30 SL 61 26 13 11.6 0.2 27.7
Disturbed Land Fill / Hole: 3
Grab 7.4 3.4 32.2 2.9 29.5 19.7 0.6 63 CL 40 37 23 11.6 3.1 50.7

& _Not tested for during 1982 sampling.
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SOIL CHEMICAL AND PHYSICAL PROPERTIES

Table 8-4 (continued)

Sample

depth (in) pH EC SAT% N C M SAR AK TEXT SN sI CL vrs® nNo3 N2 om® P 1m B®
Disturbed Land Fill / Hole: 4

Grab 7.6 2.1 34.7 4.00 12.07 3.84 1.4 210 SL 59 29 12 11 43 0.3 2.2 0 9.2 0.07
Disturbed Land Fill / Hole: 5

Grab 7.7 1.5 34.5 6.5 2.9 8.0 2.8 71 SCL 25 55 25 14.2 0.5 24.6
Disturbed Land Fill / Hole: 6

Grab 7.5 4.4 30.3 11.1 22.1 33.6 2.1 104 L 45 36 19 18.2 0.5 21.6
Disturbed Land Fill / Hole: 7

Grab 7.3 2.7 29.0 3.2 23.4 12.3 0.8 62 L 41 44 15 8.5 0.4 18.4

& -Not tested for during 1982 sampling.
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8.5 Physical and Chemical Properties of Soils (continued)

06/06/83

Suitability as Seedbed Quality Material for Reeclamation of
Disturbed Lands (continued)

surface. Toxic materials such as boron get into the food chain and
are toxic to animals who eat the vegetation. Excessively high or
low pH causes problems in establishing vegetation and as a result
influence erosion and stability of the surface (USDA, 1978). All of
the soils tested are low in salts and boron. pH of the Podo soil and
of the subsoil of the Quigley soil is rated fair. pH of the other soils
tested is rated good.

The available water capacity also is important in establishing
vegetation. Soils with low available water capacity may require
irrigation for establishment of vegetation (USDA, 1978). Available
water holding capacity (AWHC) is evaluated according to the U.S.
Forest Service (USDA, 1974) based on field texture and coarse
fragments. AWHC is fair-poor for the fill material. It is rated fair
to poor for the subsoil of the Quigley soil and Patmos soil. The
Podo is rated fair-good for AWHC.

The stability of the soil depends upon its erodibility by water and
wind and its strength. Water erodibility is indicated by the k
factor; wind erodibility is rated according to the wind erodibility
group. K values for soils of the project area are from the best data
available in the SCS Soil Survey Interpretation Records. Wind
erodibility is based on SCS Soil Survey Interpretation Records for
the surface horizons. Wind erodibility data are available for only
the surface soils of the site. Data for these factors are not
available for the Quigley soil or the fill material. The Patmos is
rated good for both factors. Podo is rated fair and good for the
erosion factor and wind erodibility group, respectively.
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8.5 Physical and Chemical Properties of Soils (continued)

06/06/83

Suitability as Seedbed Quality Material for Reclamation of
Disturbed Lands (continued)

USDA texture also influences available water capacity and erodi-
bility by wind or water. Texture influences soil structure, consis-
tence, water intake rate, runoff, fertility, workability, and traffic-
ability. Potential slippage hazard is related to soil texture, and
although other factors also contribute, the ratings of soil texture
represent one important factor (USDA, 1978). Texture is rated fair
for the subsoils of the Patmos and Quigley soils and for the fill

material. The other horizons tested are all rated good.

Textures for soils of the site were described in the field and the
evaluations are based on the field determinations. Lab data on soil
textures have been disregarded because it is thought that disper-
sion of silt and clay particles was not adequate, possibly because of
high gypsum contents.

Coarse fragments influence the ease of excavation, stockpiling and
respreading, and suitability for the final use of the land. A certain
amount of coarse fragments can be tolerated depending upon the
size and intended use of the reclaimed area. If the size of rock
fragments exceeds 10 inches (25 em) the problems are more severe
(USDA, 1978). Coarse fragments are evaluated based on pedon
descriptions for soils of project areas. Coarse fragments are rated
fair for the Patmos and Podo soils and for the fill material. Coarse
fragments are rated good for the Quigley soil.
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8.6 Use of Selected Overburden Materials or Substitutes

Very little seedbed quality material exists within disturbed and
adjacent areas in the Huntington Canyon No. 4 Mine. (See previous
Section 8.5 for physical and chemical analysis and Section 8.8 for
available topsoil for reclamation). Therefore, Beaver Creek Coal
Company proposed to use the in-place disturbed land fill as the
seedbed medium.

Comparison of the three natural soils and the disturbed land fill
revealed similar chemical and physical characteristics. In some
disturbed land fill material, coal fines or coal waste were en-
countered. In addition, the disturbed land fill has some restrictive
features such as large stones and low water holding capacity.
However, based upon the requirements for seedbéd quality material
published in the National Soils Handbook, NSH-Part II (403.6(2)),
1978, the disturbed land fill material has been determined to have
a fair rating as topsoil material. The coal fines within the
disturbed land fill material contribute to its organic matter con-
tent. Much of the in-place soils are rated as fair also. Refer to
Table 8-3.

A full discussion of the redistribution and handling of the disturbed
land fill conducive to successful establishment of vegetation during

reclamation is given in Section 8.8 and 8.9, respectively.

8.7 Removal, Storage, and Protection of Soil Plans Topsoil Removal

06/06/83

At the present time, it is not anticipated that any additional areas
will be disturbed at the Huntington Canyon No. 4 Mine. Therefore,

no additional topsoil will be removed.

8-24



Mining and Reclamation Plan

Huntington Canyon No. 4 Mine Permit Application

8.7  Removal, Storage, and Protection of Soil Plans Topsoil Removal

(continued)

06/06/83

Should the need to disturb additional land arise, an inventory of
available suitable topsoil surrounding the present surface facilities
has been made. A discussion of depths of suitable topsoil for
reclamation and the in-place volumes is given below. Beaver
Creek Coal Company would remove and preserve topsoil based on
this criteria if necessary. Unforeseen disturbance will be
addressed to the Division in a revision to the Mining and Reclama-

tion Plan.

Depths of Suitable Topsoil Available for Reclamation

The depths of seedbed quality material available for reclamation of
project areas are listed on Table 8-5 by map unit. The table
includes the map unit, map unit components, depth of horizon,
rating (from Table 8-3), percent of map unit, and the recommended
depth of stripping and the restrictive features of the suitable
material. Volumes of seedbed quality material available can be
found in Table 8-6.

The disturbed land fill material has fair characteristics for recla-

- mation. The restrictive features of the suitable material are large

stones, sandy textures, low water holding capacity, and steep
slopes. Reclamation of areas mapped as DL will contend with
these restrictive features. Included in the map unit DL are areas
of excessive large stones, rock outerops and road cuts that will be
difficult to reclaim without covering with better material. There
are areas of coal waste that will be removed and disposed of
properly. If the Division concurs with Beaver Creek Coal
Company, Map unit DL will be used for reclamation as no better
topsoil material is available for reclamation.
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- Table 8-5

DEPTHS OF SUITABLE SEEDBED MATERIAL AVAILABLE

(BY MAP UNIT)

Mapping Depth Percent of Available Depth
Unit Component (in) Rating  Map Unit Suitable Material
(restrictive feature)
DL Disturbed Variable fair 90 variable (droughty)
Land Fill large stones, sandy
slopes
Inclusions Variable poor 10 0 inches
PpE Patmos 38 fair 50 0 inches (slopes)
Pado 13 fair 25 0 inches (slopes)
Inclusions Variable poor 25 0 inches
QiC Quigley 0-7 good 75 7 inches (none)
7-38 fair 31 inches (excess lime)
38-43 poor droughty
Other Variable poor 25 0 inches
(see discussion)
RL Rockland 0 poor 90 0 inches
Podo 13 fair 10 0 inches
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Table 8-6

SEEDBED QUALITY MATERIAL - APPROXIMATE VOLUMES

Suitable Volume - Bank

Mapping Units Stripping Depth Acreage Cubic Yards (BCY)
Quigley - QiC ma 14 13,175
Quigley - QiC 38"b 14 73,524
Disturbed

Landfill€ 20,000
Stockpiled ~ 200
Total Seedbed Quality Material Available 106,899

a - In-place topsoil.
b - In~-place subsoil.
¢ - See Figure 8-1.
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8.7 Removal, Storage, and Protection of Soil Plans Topsoil Removal

(continued)

06/06/83

Depths of Suitable Topsoil Available for Reclamation (continued)

The amount of disturbed landfill material available for reclamation
is also found in Table 8-6. This volume was derived assuming a 15-
foot reach on the backhoe used to pull the material up from the
scree/fill slopes and a road length of 4800 feet. This material will
be pulled up from the fill slope to be placed into the original cut.
(Figure 8-1)

Map unit PpE, Patmos-Podo associations, 60 to 90 percent slopes is
too steep for salvage of any topsoil with conventional machines.

Efforts will be made to minimize disturbance on these slopes.

The Quigley soil in map unit QiC oceurs on 5 to 25 percent slopes
and is rated good to 7 inches and fair from 7 to 38 inches. If areas
of QiC are to be disturbed, the top 7 inches should be salvaged and
used as seedbed quality material. The layer from 7 to 38 inches
does not need to be saved unless it is borrowed and used to reclaim
road cuts or excessively stoney areas that lack fine earth material.
The alluvial soils in map unit QiC are subject to flooding and
disturbance of these soils should be avoided. Skeletal soils and
bouldery areas in map unit QiC are not sources of usable materials.

Map Unit RL consists primarily of rock outcrops and talus and the
unit is not a source of seedbed material. Small soil bodies do occur
as inclusions in the unit but they are shallow, stoney and too steep
to be of any use. '
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8.7 Removal, Storage, and Protection of Soil Plans Topsoil Removal

(continued)

Topsoil Storage and Protection

The need for topsoil storage and protection is confined to the
potential disturbance of the Quigley soil whieh is the only soil
having suitable qualities for salvaging. If this should oecur, the soil
will be stockpiled on a stable surface area within the permit area.
Stockpile(s) will be protected with a quick growing cover of
vegetation seeded or planted during the first desirable seeding
period after removal.

8.8 Soil Redistribution

As discussed in Section 8.6, Beaver Creek Coal Company proposed
to use the disturbed land fill as a substitute for topsoil for
reclamation. Coal waste and excessive rocks (+8"), will be
removed and disposed of prior to reclamation. The disturbed land
fill will be final graded to épproximate original contour, then
deeply scarified to reduce compacted zones. If necessary, cloddy
surface areas will be pulverized to create a smooth seedbed.
Appropriate wind and water control technology will be
implemented before and after seeding. Refer to the Reclamation
Plan, Section 3.5.

8.9 Nutrients and Soil Amendments

06/06/83

Soil tests will be taken in materials to be used for final reclama-
tion to determine nutrient status and to evaluate the need for soil
amendments. Soil testing will be performed by a qualified labora-
tory which uses accepted analytical procedures. Soil tests will
include, but not be limited to, pH, texture, ammonia-nitrogen,

nitrate-nitrogen and phosphorus.
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—— EXISTING TOPOGRAPHY
— — RECLAIMED TOPOGRAPHY

TYPICAL ROAD CROSS SECTION

ASSUME: 15-20 FOOT REACH OF THE BACKHOE
4800 FOOT ROAD LENGTH
1:1 ORIGINAL OUTSIDE FILL SLOPE

BASE 15' x 15’
X-SECTIONAL AREA (SHADED) = X HEIGHT _
2 2

=112.5 FT2

(X-SECTIONAL AREA)(ROAD LENGTH) =
(112.5 FT 2)(4800 ET) = 540,000 FT3

VOLUME = 540,000 FT3 OR 20,000 YDJ

(VOLUME A TO BE PLACED AT B)

FIGURE 8-1: ROAD FILL REPLACEMENT CALCULATION
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8.10 Effects of Mining Operations on Soils, Nutrients and Soil Amendments

to be Used

The disturbed land fill which has been impacted by mining opera-
tions has some inherent problems that will be addressed prior to
reclamation. These include large stones, sandy textures, and low
water holding capacity. The large stones will be removed by
standard earth moving equipment and commercial rock-picker
implements if necessary. Sandy textures are common in every soil
at the No. 4 Mine and cannot be changed. However, excess sands
that have been applied to the surface of the roads for traction in
snowy conditions will be removed. The low water holding capacity
relates to the sandy texture of the soils. A vegetative cover will
provide soil organic matter which in turn will increase infiltration
and water holding capacity. To some degree this material will
always have some problems with water holding capacity.

All soils will be properly fertilized to bring them up to the level
necessary for vegetation establishment. Fertilizer application will

be based on soil test analysis as discussed in Section 8.9.

8.11 Mitigation and Control Plans

06/06/83

No future disturbance is planned within the Huntington No. 4
permit area. However, in the event additional disturbance is
required, all suitable seedbed quality material (topsoil) will be
stripped and stoekpiled prior to such disturbance. Every effort will

be made to minimize the extent of any additional disturbance.
The existing topsoil stockpile has been placed on a stable surface

to limit wind and water erosion which would lessen the capability
of the material to support vegetation. The stockpile has been

8-31



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

8.11 Mitigation and Control Plans (continued)

revegetated according to the seeding requirements listed in the
Reclamation Plan, Section 3.5. It will remain in-place and
undisturbed until the material is redistributed on to reeclaimed

areas.
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Section 9

VEGETATION RESOURCES

The vegetative resources data information for the Huntington
Canyon No. 4 Mine was prepared by Beaver Creek Coal Company
based upon studies performed by Espey, Huston and Associates, Inc.
during July, August and September 1980. The study area included
the entire lease area located in Emery County approximately 29
miles southwest of Price, Utah.

The major components of this study were the preparation of a
vegetation map of the permit area, a qualitative and quantitative
description of the vegetation within the study area, and the
establishment of a vegetative reference area. The study also
included a site wide examination to identify any threatened or
endangered species which may be present on the lease area.

Based on a review of the results of those studies, it was decided by
Atlantic Richfield Company personnel that some additional infor-
mation was needed to supplement the initial quantitative work.
The scope of work to be accomplished during 1981 was discussed
with the Utah Division of Qil, Gas and Mining (DOGM) in early July
to obtain their input and approval to ensure that the studies would
be appropriate and acceptable to them.

The 1981 studies performed by Stoecker-Keammerer and Associ-
ates consisted of obtaining cover, frequency, and production data
for a pinyon-juniper woodland reference area at the Huntington
Canyon No. 4 Mine. All the data were collected during the second
week of July, 1981.
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9.1 Scope (continued)

The vegetation of the Huntington No. 4 permit was remapped July
1982 by Stoecker-Keammerer & Associates.

9.2 Methodology

9.2.1 Floristies

A floristic survey was conducted at the same time as the 1980
quantitative vegetation sampling. The purpose of the floristic
survey was to determine and list the plant species present within
the lease area including any threatened or endangered species.
This was accomplished by a walking reconnaissance of the mine
area noting species occurrence and their distribution in the various
communities.

9.2.2 Vegetation Map

06/06/83

The original vegetation map of the Huntington Canyon No. 4 Lease
and adjacent areas was prepared in 1980 by Espey, Huston and
Associates, Inc. from black and white aerial imagery obtained
from Atlantic Richfield Company. After review of this initial
work, it was determined by Atlantic Riehfield personnel that the
original community types mapped were too inclusive. Additional
work was completed in July 1982 by Stoecker-Keammerer &
Associates to provide a more detailed map that better represented
the vegetative resources on the lease. The 1982 vegetation map
for the Huntington No. 4 Permit Area was prepared using a
combination of air photo interpretation and field cheeking. Stereo
pairs of color photographs at a scale of 1:4,800 (1 inch = 400 feet,
approximately) and black and white photographs at a scale of
1:18,000 (1 inch = 1500 feet, approximately) were used to prepare a
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9.2.2 Vegetation Map (continued)

preliminary vegetation map at a scale of 1:6,000 (1 inch = 500 feet,
approximately). The photographs and the preliminary map were
taken into the field and checked for accuracy and reliability of
interpretation. Because of the rugged topography and impassable
road conditions, field checking was accomplished using a
helicopter. With this technique, it was possible to obtain access to
even the most remote portions of the lease. Based on the field
observations, corrections were made on the preliminary map and a

final map was prepared.

The vegetative types were quantified in terms of acreage and
percentage of the study area. Refer to Table 9-1. The community
types recognized as being of sufficient extent or importance to
warrant separation into individual communities are Aspen Wood-
land, Mixed Coniferous Forest, Burned Mixed Coniferous Forest,
Pinyon-Juniper-Curl leaf Mountain Mahogany Woodland, Manzanita
Shrubland, Big Sagebrush Shrubland, Riparian Community, and
Mountain Grassland. Burned over areas were also roughly dated
and mapped. Only the Pinyon-Juniper-Curl leaf Mountain Mahog-
any Woodland community occurs in the area of disturbance.

9.2.3 Reference Area

06/06/83

Reference areas are land areas that are selected to represent the
species composition, topography, soils and aspect of a disturbed
area within the permit area. A reference area on the mine was
selected by the ocular method, i.e., by visual comparisons of the
above attributes to that of the affected area, and by examining
topographic and soils maps. The reference area selected in the
1981 study was located within the permit area on a site which
would not be disturbed throughout the life of the mine. The
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Table 9-1

AREAL EXTENT OF VEGETATION ON
HUNTINGTON CANYON MINE NO. 4 LEASE AREA
EMERY COUNTY, UTAH

Lease Affected Lease
Vegetation Area Area Area
~ Type (Acres) (Acres) Percentages
(excluding
Affected
Area)
Aspen 239.7 - 18.1
Mixed Coniferous Forest 150.0 - 11.4
Burned Mixed Coniferous
Forest 7 206.3 - 15.6
Pinyon-Juniper-Curl leaf
Mt. Mahogany Woodland 348.2 78 26.4
Manzanita Shrubland 3.8 - 0.3
Big Sagebrush Shrublands 264.7 - 20.0
Riparian Community 1.4 - ' 0.1
Mountain Grassland 93.2 - 7.1
Rock Outerop 12.7 1.0
TOTAL - 1320.0 78 100.0
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9.2.3 Reference Area (continued)

reference area was one hectare (2.5 acres) in area (200m by 50m)
and was selected to be characteristic of the Pinyon-Juniper-Curl
leaf Mountain Mahogany vegetation type (Plate 9-1). The SCS has
determined that the established reference area is in good condi-
tion. Refer to Exhibit 9-1.

9.2.4 Vegetative Cover and Production

The only vegetation type which has been affected by mining
operations is Pinyon-Juniper-Curl leaf Mountain Mahogany; there-
fore, only this type was quantitatively sampled for cover and
productivity.  All surface disturbances at this mine have taken
place, no further disturbance is planned. Therefore quantitative
surveys on the current affected areas and other vegetation types

were not deemed necessary.

9.2.4.1 Cover

06/06/83

Cover data were collected using a quadrat approach. Individual 1.0
m?2 quadrats were randomly located in the reference area. Random
sampling was accomplished by using pairs of random coordinates.
The first number of the pair was the measured distance along one
side (long axis) of the reference area, and the second number was
the paced distance perpendicular to the tape at the position of the
first number. Random sampling locations within each of the
reference areas are shown in Figure 9-1. In each quadrat, total
vegetation cover (canopy cover) including shrub canopy, cover by
bare soil, and cover by litter and rock were visually estimated. For
each quadrat these three components added to 100 percent. Can-
opy cover for each species and cover by litter, rock, bare soil,
lichens, and mosses in the ground layer were also visually
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EXHIBIT 9-1

@ Uniteg Statesf Soil Box 754
H i} Depaftment o Conservation
. ) e e Consen Castle Dale, UT 84513

December 8, 1981

Mr. Dave Meyer

Beaver Creek Coal Co. '

1109 S, Carbon Ave. -
Price, UT 84501

Dear Dave, .«

At your request, George Cook reviewed the vegetation data collected
by your company on the two reference areas. He estimates good condition
range sites for both the Huntington #4 pP-J woodland community and the
Gordon Creek #2 bunchgrass/mixed mountain shrubland communities.

Since the browse was not clipped for production on either site
the SCS will not be able to use the data in our reports. We appreciate

helping you and please call if questions arise.

Sincerely,.

ca;:zgk—EZ;ZZE

District Conservationist

GDM/1hb
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Figure 9-1. Sampling locations in the Pinyon-Juniper Wocodland Reference
Area at Huntington Canyon No. 4 Mine
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9.2.4.1 Cover (continued)

estimated. Because of overlap, these components added to more
than 100 percent. Cover data were summarized by caleculating
mean values for each species and each component. Relative cover

(percent of total cover) and frequency values were also
determined.

9.2.4.2 Production

Production data were collected using a harvest method. Individual
1.0m2 quadrats were randomly located throughout each of the
reference areas (Figure 9-1). Random locations were determined
using pairs or random coordinates in the same manner used for
locating cover quadrats. In each of the clipped quadrats, grasses
and semi-shrubs were fractionated on the basis of species; forbs
were separated into annuals and perennials. Shrubs were not
clipped, except for low-growing species such as Oregon grape
(Mahonia repens) and mountain lover (Pachystima myrsinites).

Clipped samples were oven-dried for 24 hours at 100°C and were
weighed to the nearest milligram. Data were summarized by

obtaining mean production values for each species or species group.

9.2.4.3 Tree and Shrub Density

06/06/83

Density data for trees and shrubs were obtained using a line-strip
transect approach. Randomly located transects 15m by 3m were
used to obtain shrub density data, and transects 15m by 7m were
used to obtain tree density data (Figure 9-1). Foliar cover data for
the shrub layer and for the tree canopy were obtained using a line
intercept approach along the 15m line defining the centerline of
each line-strip transect.
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9.2.4.3 Tree and Shrub Density (continued)

Within each of the shrub line-strip transects, individual shrubs were
tallied on the basis of height class in order to obtain some measure
of community structure. For individuals with multiple stems,
separate counts were made for the member of individuals per
transect as well as the number of stems per individual. Total
density was calculated both on the basis of the number of individ-
uals per hectare as well as the number of stems per hectare.

In each of the tree transects, the diameter at breast height was
measured for each tree trunk. Trees with multiple trunks were
tallied separated so that both trees per hectare and trunks per
hectare values could be calculated.

Sample adequacy during the 1981 work was evaluated using the
following formula:

Nade = t2s2
d2x2
where
Nade = adequate number of samples
t = t value (t-distribution) for a given level of
confidence and n-1 degrees of freedom where n =
actual sample size
s2 = sample variance estimate
d = the level of accuracy desired for the estimate of the
mean, for grassland d = 0.1, for shrublands d = 0.2
X = sample mean

Sampling adequacy for future woody plant density will be computed
using a two-tailed "t" value at appropriate confidence levels and a
"d" value of 0.1.
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9.3 Existing Vegetative Resources

9.3.1 General Site Description

The mine lease area is in a region of deeply dissected sedimentary

rocks. The elevation ranges from approximately 7,200 feet to
9,580 feet.

Temperature is quite variable due to the wide range of exposures
and elevations present. The mean annual temperatures in the area
ranges between 330 to 449 Fahrenheit. The frost-free period
ranges from 40 to 100 days each year. Freezing is most common
from November through March.

Precipitation varies with elevation and ranges from approximately
15 to 20 inches, with 60 to 70 percent as snow during the months of
October through May.

The Huntington Canyon No. 4 Mine is generally located within the
Pinyon-Juniper Vegetation Zone as described by Cronquist, et al
(1972). This forest type occupies extensive sreas in the Inter-
mountain Region. Where the valleys are low in elevation these
woodlands are restricted to the slopes of mountains. However,
they form a continuous expanse from mountain to mountain in
eastern Nevada, the Uinta Basin, and the Canyon Lands of eastern
Utah where the elevation is higher.

9.3.2 Vegetation Types

06/06/83

The vegetation map of the Huntington No. 4 permit area depiects
eight vegetation tSzpes and one additional landscape unit (Rock
Outcrops) (see Plate 9-1 and Table 9-1). Each of these mapping
units is described briefly in the discussion which follows.
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9.3.2 Vegetation Types (econtinued)

06/06/83

Aspen Woodland. The aspen woodland type occurs primarily on

north facing and sheltered slopes. The major species is quaking
aspen (Populus tremuloides) which forms dense stands especially in
those areas which have been burned in the past. Common

understory species include silver buffaloberry (Shepherdia
canadensis), mountain snowberry (Symphoricarpos oreophilus), cur-

rant (Ribes cereum and Ribes viscossissimum), and peavine

(Lathyrus sp.).

Mixed Coniferous Forest. The mixed coniferous forest type occurs

on sheltered slopes, along ridges, and along drainages. The major
species include douglas-fir (Pseudotsuga menziesii), white fir
(Abies coneolor), Engleman spruce (Picea englemannii), and sub-

alpine fir (Abies lasiocarpa). On ridges, bristlecone pine (Pinus

aristata) and limber pine (Pinus flexilis) commonly oceur. Along
drainages Colorado blue spruce (Picea pungens) occurs as a second-

ary dominant. Common understory species include mountain lover
(Pachystima myrsinites) and heart-leaf arnica (Arnica cordifolia).

Burned Mixed Coniferous Forest. The burned mixed coniferous

forest type occurs on the same kinds of landforms as the previous
type. Fire appears to be a frequent event within the permit area;
many of the mixed coniferous forest stands have been burned.

At least two fire dates have been identified, 1964 and pre-1964. A
1964 fire occurred during 5-8 July. The area is within the Little
Bear Canyon drainage; part of the fire occurred on the Manti-LaSal
National Forest. After the fire, the area was aerial seeded by
helicopter. The seed mix consisted of brome (Bromus sp.), slender

wheatgrass (Agropyron trachycaulum), stiffhair wheatgrass

(Agropyron trichophorum), tall grass (Arrhenatherum elatius), orch-
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9.3.2 Vegetation Types (continued)

06/06/83

ard grass (Dactylis glomerata), timothy (Phleum pratense), alfalfa
(Medicago sativa), and sweet clover (Melilotus sp.). Inspection of
the 1964 burned area revealed that the seeding job was spotty.

The fires in the burned mixed coniferous type have been extreme
enough to destroy the trees, however, the charred trunks have
remained standing. The current vegetation consists of seedlings
and small saplings of the above mentioned coniferous species as
well as numerous shrub and herbaceous species. Mountain snow-
berry, elderberry (Sambucus sp.), and mountain lover commonly
oceur.

On the vegetation map (see Plate 9-1), past burns are shown as
shaded areas. It was felt that portrayal of the burns in this manner
was more informative than simply mapping them as burned over
areas. The map shows the existing vegetation within the burned

areas as well as defining the limits of past fires.

Pinyon-Juniper-Curl Leaf Mt. Mahogany Woodland. The pinyon-

juniper-curl leaf mountain mahogany woodland type occurs on dry
south and west facing slopes. Major species include pinyon pine

(Pinus edulis), Utah juniper (Juniperus osteosperma), Rocky Moun-

tain juniper (Juniperus scopulorum), and curl leaf mountain mahog-

any (Cercocarpus ledifolius). These four species occur to varying

amounts. In some areas pinyon pine dominates while in other sites
the junipers occur as dominants. Curl leaf mountain mahogany
usually occurs as a secondary dominant in most stands, however on
certain sites it occurs almost to the exclusion of the other three
species. The trees usually ocecur as scattered individuals, and areas
with a closed canopy are uncommon. The understory is usually
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9.3.2 Vegetation Types (continued)

06/06/83

sparse with salina wild rye (Elymus salinus) oceurring as the major

understory species. The mine portal, associated facilities, and
disturbed areas are located entirely within this community type.

Manzanita Shrubland. The manzanita shrubland type is restricted
in extent and occurs on an east facing slope on the ridge between

Crandall and Little Bear Canyons. The type is characterized by
the dominance of manzanita (Arectostaphylos patula). Mountain
lover grows in the understory of the manzanita. The dense stands

of manzanita tend to limit the growth of herbaceous species.

Big Sagebrush Shrubland. The big sagebrush shrubland type occurs

on steep slbpes at higher elevations. These slopes appear to be
somewhat drier than the slopes that support aspen woodlands and
mixed coniferous woodlands, but appear to be more moist than
slopes that support the mountain grassland type. The major shrub

species is big sagebrush (Artemisia tridentata). Common herba-~
ceous species include muttongrass (Poa fendleriana), Lettermann

needlegrass (Stipa lettermannii), Indian paintbrush (Castilleja spp.),

and groundsel (Senecio eymbalarioides).

Riparian Community. The riparian community occurs along the

major drainage ways within the permit area. The major species in
these areas are willow (Salix spp.), red-osier dogwood (Cornus

stolonifera), river birch (Betula oceidentalis), and wood's rose (Rosa

woodsii). This type tends to oceur as a narrow band which is
restricted to the areas immediately adjacent to the stream
courses.
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9.3.2 Vegetation Types (continued)

06/06/83

Mountain Grassland. The mountain grassland type ocecurs on steep,

dry slopes intermixed with the pinyon-juniper-curl leaf mountain
mahogany and sagebrush types. At lower elevations Salina wild rye
occeurs as the dominant species. At higher elevations major species
include muttongrass, Lettermann needlegrass, and broom snake-

weed (Gutierrezia sarothrae).

Rock Outerop. The rock outerop type was used to map the extent

of essentially non-vegetated rock outcrops. The rock outerops
mainly consist of massive sandstone. In these areas plants are
restricted to the small cracks in the rocks.

Fire appears to be a frequent event near the Huntington No. 4
permit area. Based on vegetation characteristies, at least two fire
dates have been identified and mapped, 1964 and pre-1964. Refer
to the Vegetation Map, Plate 9-1. Since the 1964 fire there has
been considerable recovery of the burned areas. Stands of aspen
woodlands which were burned have become partially re-established
and are dominated by dense stands of aspen saplings. Fires in the
aspen woodland type tend to totally destroy the canopy. However,
unlike the coniferous species, aspen regenerates quite quickly by
the development of root sprouts. For this reason many of the
burned aspen stands have already developed into low woodlands and

were not mapped as a separate type.

Evidence of fire in the mountain grassland and big sagebrush
shrubland types is limited, since these types recover more quickly
than the coniferous forest type. Some grassland stands show little
or no evidence of past burns, while others have dead coniferous
snags still standing with very little regrowth of coniferous saplings.
In these areas it appears that the recovery from past fires is quite
slow.
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9.3.2 Vegetation Types (continued)

The mixed coniferous forest stands which were burned prior to
1964 still show limited recovery with the sites being dominated by
saplings and small individuals of the major coniferous species. For
these reasons, an additional vegetation type called burned mixed

“coniferous forests was included to more accurately portray the

vegetation in the burned areas.

However, since much of the vegetation within the other burned
areas has recovered to some extent, those areas were mapped on
the basis of the communities which are currently developing.

9.3.2.1 Cover Data

06/06/83

All of the surface area which as been disturbed is within the
Pinyon-Juniper-Curl Leaf Mountain Mahogahy vegetation type,
therefore the reference area cover data was taken only for this

type.

Three species reach tree status in this stand (Table 9-2). The
canopy vegetation is dominated by pinyon pine with a mean canopy
cover of 3.0%. Utah juniper is the second most important species
with a canopy cover of 0.6%. The number of trees per ha is 230
with a total basal area of 13.01 mZ2/ha.

Four species of shrubs make up the shrub layer (Table 9-3). Curl-
leaf mountain mahogany and pinyon pine are the most common
shrubs having % frequency of 32.5 and 25.0, respectively. There
are 239 shrubs/ha having a total cover of 40.0+ m2/ha.
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TABLE 9-2. PINYON-JUNIPER WOODLAND. Reference Area. Cover, frequency, density, and basal area summaries for
tree layer species. Based on data from 40 7m x 15m line-strip transects. 1981 data.

Mean Density Mean Stem Mean Basal Area Basal Area

Species No. of Frequency Canopy Individuals No. of Stems Diameters + S.D. per Stem + S.D. per hectare

Trees (%) Cover per hectare per hectare (em) (em2) (m2)
Cercocarpus
ledifolius 30 45.0 0.5 71 107 11.01 + 4.86 113.36 + 94.54 1.21
duniperus
osteosperma 17 37.5 0.6 40 57 21.27 + 8.75 412.80 + 303.61 2.36
Pinus
edulis 50 70.0 3.0 119 140 26.06 +13.39 617.70 + 652.44 9.44
TOTAL 4.1 230 304 13.01
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Table 9-3. PINYON-JUNIPER WOODLAND. Reference Area. Cover, frequency, and density summaries for shrub
species. Based on data from 40 3m x 15m line-strip transects. 1981 data.

Height Mean Relative Frequency Density (no. ind. per hectare) Density (no. stems per hectare)
Species Class* Cover Cover (%) By Height Class  Total + S.D. By Height Class  Total + S.D.
(%) (%)
Cercocarpus
ledifolius Total 0.2 50.00 32.5 89 +158 106 + 220
I ' 28 28
i 17 : 17
I \ 22 22
IV 22 39
Chrysothamnus _
viseidiflorus Total 0.1 0.01 2.5 6+ 36 6 + 36
I 6 6
Juniperus
osteosperma Total 0.1 25.00 17.5 72 + 204 72 + 204
I 33 33
1| 22 22
o1 17 17
Pinus
edulis Total 0.1 25.00 25.0 72 +138 72 +138
I 22 22
1 22 22
111 11 11
v 17 17
TOTAL 0.47% 239 + 300 256 +329

*Height Class I = 0.25 m ~ 0.75m, Class II = 0.76m - 1.50m, Class IIf = 1.51m ~ 2.25m, Class IV = 2.25m
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9-17



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

9.3.2.1 Cover Data (continugd)

The herbaceous ground cover consisted of 4 graminoid, 2 shrub, and
6 forb species (Table 9-4). Seedlings of both pinyon pine and curl-
leaf mountain mahogany were noted. The total percent vegetative
ground cover including lichens and mosses was approximately
12.2%. Approximately 95.9% of this cover consisted of graminoids.
Salina wildrye dominates the layer, making up 88.9% of the total
herbaceous cover. The non-vegetative ground cover consisted of
15.8% rock and 66.9% litter.

9.3.2.2 Production Data

Despite the fact production data for a reference area need not be
taken until the time of comparison with a revegetated area,
production figures were taken in 1981. Such information expands
Beaver Creek Coal Company's data base and will be compared with
those figures derived at the time of final reclamation.

The total average dry weight production for 40 1m2 quadrats in
reference area was 30.8 g/m2. (Table 9-5). Salina wildrye makes
up approximately 98.1% of the production in the ground layer.

9.3.2.3 Sample Adequacy

06/06/83

Sample adequacy was attained for vegetation cover, for shrub
density, and for tree density (Table 9-6). Based on the sample
adequacy equation, an additional 29 production samples would be
required to obtain adequacy. However, the maximum number of
40 samples required by the Utah DOGM was obtained.
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TABLE 9-4. PINYON-JUNIPER WOODLAND. Reference Area. Cover, frequency, and species diversity summaries for
herb layer components. Based on data from 40 1m quadrats. 1981 data.

Range

Mean : Relative of Cover Percent Relative

Cover Cover Values Frequency Frequency LV.*

(%) (%) _ (%)

Rank
PERENNIAL GRASSES
AND SEDGES
Agropyron trachycaulum 0.3 2.38 0- 5 7.5 3.80 6.18 6
Carex rossii 0.2 1.59 0- 2 20.0 10.13 11.72 3
Elymus salinus » 11.2 88.89 4- 19 100.0 50.63 139.52 1
Oryzopsis hymenoides 0.1 0.01 0-1 2.5 1.27 1.27 7
Sub-Total 11.7 92.86
FORBS
Astragalus diversifolius 0.1 0.01 0- 1 2.5 1.27 1.27 7
Cryptantha humilis 0.2 1.59 0- 1 32.5 16.46 18.05 2
Phlox longifolia 0.1 0.01 0- 1 2.5 1.27 1.27 7
Salsola kali 0.1 0.01 0- 1 2.5 1.27 1.27 7
Senecio sp. 0.1 0.01 0- 1 2.5 1.27 1.27 7
Sisymbrium linifolium 0.1 0.01 0- 1 15.0 7.59 7.59 5
Sub-Total 0.2 1.59

SHRUBS
Cercocarpus ledifolius 0.7 5.56 0- 25 7.5 3.80 9.36 4
Pinus edulis 0.1 0.01 0- 1 2.5 1.27 1.27 7

Sub-Total ' 0.7 5.96
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TABLE 9-4 (Continued) PINYON-JUNIPER WOODLAND. Reference area.

Mean Range
Cover of Cover
(%) Values
Sum of Species Cover 12.5 v 4- 33
Total Woody Cover 0.7 " 0- 25
Total Herbaceous Cover 6.0 5-21
Lichens , 1.0 0- 9
Mosses 0.1 0- 3
Litter 66.9 12-100
Rock 15.8 0-78
Bare Soil 17.2 0- 36
Evaluation of the herb layer and ground layer as a single unit. The values in
this section add to 100 percent for each quadrat.
Total Vegetation 12.2 4- 25
Litter /Rock 70.6 51- 91
Bare Soil 17.2 0- 36

Number of Species
per Square Meter Mean + S.D.** Range

Herb Species 1.88 +0.97
Woody Species 0.10 +0.30 0-1
Total Species 1.98 +1.07

* Importance Value (I.V.) = Relative Cover + Relative Frequency
** + yalues equal the standard deviation (S.D.)
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TABLE 9-5. PINYON-JUNIPER WOODLAND. Reference area. Mean production + the
standard deviation (S.D.). Based on data from 40 1m2 quadrats. 1981 data.

Species Mean + 8.D. Mean +S.D. Percent of
(grams/m2) (Ibs/acre) Total Biomass

PERENNIAL GRASSES

AND SEDGES
Agropyron trachycaulum 0.11 + 0.072 1 +1 0.04
Carex sp. 0.394 + 1.155 4 +10 1.28
Elymus salinus 30.218 + 19.842 270+ 177 98.05
Poa sp. 0.018 + 0.111 1 +1 0.06
Sub-Total 30.641 + 19.529 274 +174
ANNUAL FORBS 0.002 + 0.007 1 +1 0.01
. PERENNIAL FORBS 0.175 + 0.310 2 + 3 0.57
TOTAL PRODUCTION 30.818 + 19.538 275 +174
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TABLE 9-6. Evaluation of sample adequacy for the Pinyon-Juniper Woodland reference area sampled at the
Huntington Canyon No. 4 Mine.

Sample Degrees of Value of Computed Adequate
Size Mean + Standard Freedom t Sample Size
(n) Deviation {n-1) (one-tailed) {Nade)
VECETATION COVER 40 12.18 + 4.63 39 0.1 1.304 25
HERBACEOUS LAYER
PRODUCTION (grams/le 40 30.818 +19.538 39 0.1 1.304 68
DENSITY (No. Ind./Plot)
Shrubs
Stems 40 1.15 + 1.48 39 0.2 0.851 30
Individuals 40 1.08 + 1.35 39 0.2 0.851 29
Trees
Stems 40 3.20 + 2.34 39 0.2 0.851 10
Individuals 40 2.43 + 1.50 39 0.2 0.851 7
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9.3.2.4 Species List

The plant list resulting from the survey is presented in Table 9-7.
The table is arranged an alphabetical order by plant family.
Species are identified in the table according to common name,
scientific name, growth form, and occurrence by plant community.
Species identification was from Cronquist et al (1972, 1977), Welsh
and Moore (1973) and Weber (1976).

The list includes 71 species, 58 genera, and 24 families of vascular
plants. The families with the most numerous species in the list are
the Poaceae, grass family, (16) and the Asteraceae, sunflower
family, (7). The flora of the lease area consists of 31.0% forbs,
23.9% shrubs, 26.8% graminoids, and 18.3% tree species.

R

. 9.3.2.5 Mine Plan Area Acreage, Acreage by Vegetation Types and Acreage

of Types Affected

There are approximately 1,320 acres within the lease area. A list
of approximate acres of each vegetation type as planimetered was
given earlier in Table 9-1.

The 78 acres of affected land was all previously covered by a
Pinyon-Juniper type of vegetation.

9.3.2.6 Reference Area Supporting Data

06/06/83

The reference area is located in‘an area above the mine portal
(Plate 9-1). The majority of this area has been mapped as part of
the Patmos-Podo soil association with a portion in the northwest
section mapped as Rockland. These same units are the pre-
dominant remaining undisturbed units mapped within the disturbed

area. The slopes, topography and aspect of the reference area are
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Table 9-7
PLANT SPECIES OBSERVED ON

HUNTINGTON CANYON MINE NO. 4 LEASE AREA
EMERY COUNTY, UTAH, 1980

Pinyon-
Growth Juniper Sagebrush- Oak Douglas Wetland

Common Name Family/Scientific Name Form Woodland Grassland Shrubland Fir Riparian
MAPLE FAMILY ACERACEAE

Bigtooth maple Acer grandidentatum Tree X
BARBERRY FAMILY BERBERIDACEAE

Oregon grape Mahonia repens Shrub X X X X
BORAGE FAMILY BORAGINACEAE

Catseye Crypthantha abata Forb X

Houndstongue Cynoglossum officinale Forb X X X X

Stickseed Lappula occidentalis Forb X X X X

Puccoon Lithospermum sp. Forb X
CACTUS FAMILY CACTACEAE

Aggregate cactus Echinocereus triglochidiatus

var. melanacanthus Shrub X X

HONEYSUCKLE
FAMILY CAPRIFOLIACEAE

Elderberry Sambucus coerulea Shrub X X

Snowberry Symphoricarpos vaccinoides Shrub X X
GOOSEFOOT FAMILY CHENOPODIACEAE

Halogeton Halogeton glomeratus Forb X

Summer cypress Kochia scoparia Forb X

Russian thistle Salsola kali Forb X
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Table 9-7 (continued)

PLANT SPECIES OBSERVED ON

HUNTINGTON CANYON MINE NO. 4 LEASE AREA

EMERY COUNTY, UTAH, 1980

Pinyon-
Growth Juniper Sagebrush- Oak Douglas Wetland
Common Name Family /Scientific Name Form Woodland Grassland Shrubland Fir Riparian
SUNFLOWER FAMILY ASTERACEAE
Yarrow Achillea millefolium Forb X X X
Big sagebrush Artemisia tridentata Shrub X
Rabbitbrush Chrysothamnus nauseosus Shrub X X
var. albicaulis
Rabbitbrush Chrysothamnus viscidiflorus Shrub X X
Thistle Cirsium undulatum Forb X X X
Snakeweed Gutierrezia sarothrae Shrub X X X
Machaeranthera grindelioides Forb X :
Machaeranthera sp. Forb X X
DOGWOOD FAMILY CORNACEAE
Red osier dogwood Cornus stolonifera . Shrub X
CYPRESS FAMILY CUPRESSACEAE
Mountain common Juniperus communis Shrub X
juniper
Utah Juniper Juniperus osteosperma Tree X
Rocky Mountain Juniperus scopulorum Tree X X X
juniper
SEDGE FAMILY CYPERACEAE
Sedge Carex sp. Graminoid X
Spikerush Eleocharis sp. Graminoid X
HEATH FAMILY ERICACEAE
Greenleaf manzanita Arctostaphylos patula Shrub X
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PLANT SPECIES OBSERVED ON

Table 9-7 (continued)

HUNTINGTON CANYON MINE NO. 4 LEASE AREA

EMERY COUNTY, UTAH, 1980

06/06/83

Pinyon-
Growth Juniper Oak Douglas Wetland

Common Name Family/Scientific Name Form Woodland Shrubland Fir Riparian
BEECH FAMILY FAGACEAE

Gambel oak Quercus gambelii Tree X
GRASS FAMILY POACEAE

Crested wheatgrass Agropyron cristatum Graminoid X X

Tall wheatgrass Agropyron elongatum Graminoid X X

Bluebunch wheatgrass  Agropyron spicatum Graminoid X

Slender wheatgrass Agropyron trachycaulum Graminoid X

Redtop Agrostis stolonifera Graminoid X

Nodding brome Bromus anomalus Graminoid X
" Reedgrass Calamogrostis scopulorum Graminoid X X

Salina wildrye Elymus salinus Graminoid X X

Wildrye Elymus simplex Graminoid X

Meadow barley Hordeum brachyantherum Graminoid X

Junegrass Koeleria nitida Graminoid X

Foxtail muhly Muhlenbergia andina Graminoid X

Indian ricegrass Oryzopsis hymenoides Graminoid X

Timothy Phleum pratense Graminoid X

Leiberg bluegrass Poa leibergii Graminoid X

Nodding bluegrass Poa reflexa Graminoid X
RUSH FAMILY JUNCACEAE

Rush Juncus ensfolius Graminoid X
PEA FAMILY FABACEAE

Milkvetch Astragalus sp. Forb X X

Silky lupine Lupinus sericeus Forb X

Alfalfa Medicago sativa Forb X X
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HUNTINGTON CANYON MINE NO. 4 LEASE AREA

Table 9-7 (continued)

PLANT SPECIES OBSERVED ON

EMERY COUNTY, UTAH, 1980

Pinyon-
Growth Juniper Sagebrush- Douglas Wetland

Common Name Family/Scientific Name Form Woodland Grassland Fir Riparian
LILY FAMILY LILIACEAE

Mariposa lily Calochortus sp. Forb X

False Solomonsseal Smilacina racemosa Forb X
EVENING PRIMROSE ONAGRACEAE

FAMILY

Willoweed Epilobium halleanum Forb X
PINE FAMILY PINACEAE

Subalpine fir Abies lasiocarpa Tree X

Englemann spruce Picea engelmannii Tree X

Pinyon pine Pinus edulis Tree X

Intermountain

bristlecone pine Pinus longaeva Tree X

Ponderosa pine Pinus ponderosa Tree X X

Douglas fir Pseudotsuga menziesii Tree X X
BUTTERCUP FAMILY RANUNCULACEAE

Virgin's bower Clematis pseudoalpina Forb X

Columbine Aquilegia sp. Forb X
ROSE FAMILY ROSACEAE

Curl-leaf

mountain mahogany Cercocarpus ledifolius Shrub

Alder-leaf

mountain mahongany Cercocarpus montanus Shrub X
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Table 9-7 (continued)

PLANT SPECIES OBSERVED ON

HUNTINGTON CANYON MINE NO. 4 LEASE AREA

EMERY COUNTY, UTAH, 1980

Pinyon-
Growth Juniper Sagebrush- Oak Douglas Wetland

Common Name Family/Scientific Name Form Woodland Grassland Shrubland Fir Riparian
ROSE FAMILY (cont'd) ROSACEAE

Ninebark Physocarpus capitatus Shrub X

Chokecherry Prunus virginiana Tree X

Bitterbrush Purshia tridentata Shrub X X
WILLOW FAMILY SALICACEAE

Narrow leaf

cottonwood Populus angustifolia Tree

Aspen Populus tremuloides Tree X

Willow Salix sp. Shrub
SAXIFRAGE FAMILY SAXIFRAGACEAE .

Gooseberry Ribes cereum Shrub X X X

Ribes sp.

FIGWORT FAMILY SCROPHULARIACEAE

Indian paintbrush Castilleja sp. Forb X

Beardstongue Penstemon sp. Forb X X
CARROT FAMILY APIACEAE

Chimaya Cymopterus fendieri Forb X
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9.3.2.6 Reference Area Supporting Data (continued)

very similar to those on the disturbed area. Vegetation is also very
similar, with both areas mapped as being within the Pinyon-
Juniper-Curl leaf Mountain Mahogany vegetation type.

9.4 Threatened and Endangered Plant Species

06/06/83

Currently, eight species are listed as endangered or threatened in
Utah. None of these threatened or endangered species, as defined
and identified by the U.S. Department of Interior, Fish and Wildlife
Service (USDI, 1980), were observed at Huntington Canyon No. 4
Mine. Sclerocactus wrightiae, is known to oceur in Emery County.

This species occurs on the Emery Sandstone Member of the Mancos
Shale Formation at elevations of 3000 to 5000 feet (USDI, 1979).
This formation and range of elevations do not oeccur on the
Huntington Canyon No. 4 Mine.

No species are currently proposed as endangered or threatened in
Utah (USDI, 1980). One hundred and sixty-nine plant taxa are
currently considered candidate species (USDI, 1980). At some
future date, some of these species may be proposed for endangered
or theatened status. Of these species, five are known to occur in
Emery County. The San Rafael milkvetch (Astragalus rafaelensis)

occurs in central Emery County in salt desert shrub and scattered
juniper communities at elevations of 4500 to 5300 feet. The
Johnston catseye (Cryptantha johnstonii) also occurs in central

Eméry County on the Carmel Formation at elevations of 5200 to
6000 feet. Jones catseye (Cryptantha jonesiana) occurs in eentral

Emery County on the Sinbad Member of the Moenkopi Formation in
pinyon-juniper and mixed desert shrub communities at 5200 to 6200
feet in elevation. Smith buckwheat (Eriogonum smithii) occurs in

southern Emery County in the desert shrub community at an
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9.4 Threatened and Endangered Plant Species (continued)

elevation of 4500 to 5500 feet. Yellow blanket flower (Gaillardia
flava) occurs in eastern Emery County on the Mancos Shale
Formation along alluvial fans and river terraces. It occurs in Salix-
Populus communities at elevations of 4200 to 5400 feet. These
elevations, geologic formations, and/or vegetational communities
do not occur on the Huntington Canyon Mine No. 4 lease area.

9.5 Effects of Mining Operations on Vegetation

All anticipated surface disturbance and effects on vegetation have
already taken place.

A total of 78 acres of pinyon-juniper vegetation as been removed
as a result of mining. An additional 9.2 acres was disturbed prior
to mining by the construction of a National Forest Service Road
through the area of the lease which has also been disturbed by

mining.

9.6 Mitigation and Management Plans

06/06/83

As noted previously the Huntington Canyon No. 4 Mine is an
existing operation. Therefore, mitigation and management
measures have been designed to prevent additional impacts of
continued mining and to facilitate rapid return of the site to

productive use after decommissioning.

The relatively small-scale disturbance associated with the mining
operation will be mitigated upon completion of the projeet by
reclaiming the disturbed sites with an approved seed mix. The
plant mix was selected to offer a diverse assemblage of herbaceous
and woody species that are adapted to onsite conditions and are of
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9.6 Mitigation and Management Plans {(continued)

known value to wildlife for cover, forage, or both. The
comprehensive reclamation procedure is fully described in

Section 3.5, Reclamation Plan.

Disturbance of the riparian vegetation along Mill Fork
Canyon is being controlled by maintaining (1) a buffer strip
adjacent to the stream, and (2) a diversion system to keep
mine runoff away from the stream. A reclamation plan is

provided in Appendix 8, for this area.

No domestic grazing will be allowed on final reclaimed areas

for at least three growing seasons after planting.

9.7 Revegetation Methods

1/14/85

Seeding

Disturbed areas in or adjacent to the mine site will be
temporarily reclaimed in anticipation of final site
reclamation. The temporary seed mix will consist of the
grass and forb species mentioned in Section 3.4.5. No
shrubs will be planted to discourage wildlife utilization of

such species in close proximity to the mine site.

Disturbed areas within the permit area, but not adjacent to
the mine site, will be revegetated with the grass-forb mix
mentioned in Section 3.4.5. In addition, areas requiring
future access will be planted with low~growing shrubs.
Areas not requiring future access will be planted with the

stratified shrubs listed in Section 3.4.5.

Areas of final site reclamation will be seeded with the
grass-forb mixture listed in Section 3.4.5 with the

stratified shrubs.
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9.7 Revegetation Methods (continued)

06/06/83

Seeding

This species list and arrangement may be modified as additional
knowledge becomes available and on-site experience is gained
through temporary reclamation. On-site personnel will maintain
records of actual methodology. Practical and effective seeding of
shrubs will be determined through on-site experience and related
research at comparable minesites. Shrubs will be planted as seeds,
bare rootstock and/or containerized shrubs. Options to plant with

the initial mix or interseed at a later date will remain open.

The suggested Forest Service rate will be applied to selected
temporary reclaimed areas, in addition to the Beaver Creek Coal
Company proposed rate. Through visual comparison, the better
seeding rate may be determined.

Seeding of grasses and forbs as well as planting of any shrub
seedlings will oceur during the first desirable planting season after
final grading either during the spring (March 15-June 15) or fall
(September 15-November 15). Planting and seedbed preparation
will occur only when soils are not frozen or extremely wet or dry.
Air temperatures should be above freezing during the night. Soil
should be friable and not wet or cloddy.

Mulching

To protect newly reclaimed areas against erosion, excessive drying
or frost heaving, seeded areas will be mulched unless it is deter-
mined by the Division of Oil, Gas and Mining that the requirement
be suspended.
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9.7 Revegetation Methods (continued)

06/06/83

Mulching (eontinued)

Mulches will be mechanically or chemically "anchored" to the soil
surface depending upon the type of mulch used. Since most
recontoured slopes at the mine are steep and access is limited,
mulching will take place through the use of a hydroseeder.

Various stabilizing schemes may be utilized, depending upon site
conditions at the time of seeding. Natural fiber mulches such as
straw or wood, in addition to various other organic mulches, may
be utilized. Erosion control devices such as excelsior, jute-netting,
synthetic netting or other appropriate means may be utilized solely
or in conjunction with mulching on selected areas.

Where synthetic materials are not used, organic mulches will be
applied at a rate ranging from 1500-2500 pounds per acre, depen-
dent upon site conditions. Synthetic devices will be installed

occording to the manufacturer's recommendations.

Revegetation Management

Observations of the reclaimed areas will determine if maintenance
is necessary for areas of soil erosion, weed control, pest control,

reseeding of small areas and maintenance fertilization.

Soil on eroded areas will be reworked and subsequent soil erosion
controlled through the use of mulch, chemiecal stabilizers, or other
appropriate techniques. Gullies will be filled and stabilized.
During revegetation, activities will be conducted parallel to the
contour.
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9.8 Revegetatzon Momtorzng

Observations on temporarily reclaimed surfaces will determine necessary maintenance requirements.
No formal quantitative assessments on temporarily reclaimed surfaces will be made. Final revegetated

area success will be compared with an established reference area as shown on Plate 9-1 and described
in Section 9.3.2.6.

- Final reclaimed areas will be monitored at least every two years following plant establishment until
bond release. ‘Both the final reclaimed area and reference area will be sampled for cover, density
(woody plants), species composition, and production during each monitoring period. Sampling
methodology and sampling adequacy will meet all applicable DOGM guidelines.

The riparian area, along the Mill Fork drainage at the pumphouse and pond location, will be
reclaimed as per Appendix 8. The area to be reclaimed is relatively small, only approximately 35 ft
along the Mill Fork drainage. Because the area, is considerably less than one acre, a reference area
for comparison is not needed.

Sampling methods in the riparian area to monitor revegetation success will be similar to other
reclaimed areas. However, an area 100 ft. above and 100 ft. below the reclaimed riparian area along
the drainage will be used as a “cover comparison area”. The success of the reclamation effort for
cover will be evaluated by detailed quantitive sampling. These data will then be statistically compared
with data collected from the cover comparison area.

The data from the reclaimed riparian and comparison area will be collected during the same growing
season. When compared statistically, if the living cover of the reclaimed area meets or exceeds that of
the comparison area with a 90% confidence level (i.e. one sided t-test at the 10% level), the
reclaimed area will be considered adequate to meet the success standards. In other words, for cover,
the reclaimed area will be equal to or greater than the reference area.

Density of woody species will also be sampled in the reclaimed riparian area. To do this, all woody
species to a given width will be counted on both sides of the creek for the entire length of the
reclaimed area (approximately 35 linear feet). The sample value unit will then be converted to the
number of individuals per acre. The success standard goal will be to reach the equivalent of at least
2,000 woody species individuals per acre along the reclaimed riparian corridor.

In addition, it was necessary to consult the USDA Forest Service for approval to cancel their Special

Use Permit in the area. In order to receive Forest Service approval, the area must have been deemed
-appropriately reclaimed by their standards. This Special Use Permit was cancelled by the USFS and

the fence removed approximately 2 years after reclamation.
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