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Section 7

HYDROLOGY

7.1 Groundwater Hyd;fology,

Scope

The purpose of this investigation was to provide background
hydrogeological data in the vieinity 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
(DOG&M). Specifieally, this investigation included an evaluation
of the geologic and hydrologic setting of the Huntington Canyon
No. 4 Mine, its relation to the ,regioﬁal 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supplied by Beaver Creek Coal Company, published and unpublished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 sité,' the geologic setting of the
springs and seeps and confirmation of ‘the geologic observ{ations
made from aerial photo stereo-pairs supp]ied by Beaver Cr‘e‘ék‘Coal
Company. In addition, ‘mine personnel at Beaver Creek Coal



?11 Metho Of Invesiggatmn {eontinued)

Company provided re}e&;ént in;fdrﬁf}a.tion with respeet to hydrologic
coriditions in the mine.

I

Li5’tle data’ at'e “availabily zegs dfngf the groundwater resources of
the Wasateh Plateau* Price 4nid Arnow:(1974) characterized the
reglon as a’ gmundvvatew ‘area. The regional water table is
hundred ek bﬁlow ‘the surface. In the area of
the No. 4 Mi‘n 6 the water table is probably at about the same level

generally seve

as Hunt:;.ngto Creek_ as~ thls stream depends on groundwater for its

perenmal%t;low. o ' to, *he regmnal groundwater system is

steau that infiltrates into the ground
5 e é&tlmated that less than 5% of the

. ,aw'a;.lable water enters tms mg@onal system. Most of the precipita-
~{ion that falls over the grea is removed by overland flow and
i evaporation. The Water_ th_at infiltrates into the ground generally

~from prempl
trom snowm@lta :

moves only a short: distance before discharging as springs and seeps
(Price and Arnow, 1974).

Groundwater oceurs imdér water table, artesian, and perched
conditions (Flgure 7-»1) Watea table conditions are largely restric-
ted to sha]low allivi i1
Huntington Creek. Althoug"ﬁ artesian conditions exist as a result of
the shale confining beds that occur throughout the Cretaceous

-aqulfer systems along major streams like

strata, press,ux"es; arfe_g,g‘éner‘a]ly insufficient to produce flowing
wells. Perched water conditions are common in the Blackhawk
Formation 'where the interbedded sandstone and shale units locally
pestriet groundwater movement:

06/06/83 72
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7.1.2 Existing Groundwater Resources (¢ontinued)

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 zones 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 diséharges 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 confirmed by hydrogen isotope (deuterium)
studies in the Huntington ‘Canyori 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

7-4
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7.1,2 Existing Groundwater Resources.(continued)

sarhples ‘and shcmed that ’"nost if not all of the groundwater is
denVed 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

Do,

Bear ‘Spring -contained deuteriurn concentrations of -131. The
U.S.G.S. concentrations for Little Bear Spring ranged from -124.1

© ' to <124.7 eonfirming the snow origin of Little Bear Spring water.

7.1.2.1° Mine Plan Area Aquifers

06/06/83

The principél units in the Huntington Canyon No. 4 Mine area that
might contain aquifers are’ the Star Point Sandstone and the
Blackhawk Formation. The Ciistlegate Sandstone is generally a
poof 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 baseof the formation.

In the Blackhawk Formatior 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
minitial. The interbedded shale units would restrict vertical
groundwater movemant: 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

SR &
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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 sweﬁ 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"_('I;Iygrqsci.,ehces, Ine. 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 probap]&y the only aquifer in the lease
block that receives recharge over a regional area, because it is the
only unit known to possess a perenmal (ﬂows all year) spring. This
spring is Little Bear Sprmg whlch occurs 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 Vaﬁghn_ Hansen's 1979 statement that
"the water table at Little Bear Spring is below the coal seams to be
mined". o .

Vaughn Hansen, 1977, supports this ideé 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 conclusion with

the following observations: .

(1)  Springs throughout the v;i'éa“appeal; to be surfacing primarily
above and below the Blackhawk Formation, suggesting that
very littie water passes thiiqugh '_che _Blackhawk Formation,
which overlies the Star Point: Sa,x}_d:sto_rgxe'.~
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1 Mine Plan Ared Aguifers (continued)

{2)-. The expected yield of Litiie Bear Canyon should be on the

.= order of one to "twg);ivnciies' per year, with an upper limit of 4
.inchéfzz pér year.. How—téverf, flow measurements of Little Bear
Spring* (located in ‘the Star Point Sandstone) indicate an

aversge "annuel yield of six inches from the spring alone

w dﬁﬁng the course of a se.vér‘e drought period. Therefore,
water from ‘outside the basin must be flowing out Little Bear

Speing. .

() The mugn‘bei? b‘f' éprings in the Huntington Creek Drainage

decrease as -_ one approaches Little Bear Spring from the
northwest.

(4)  Spring and surface water fiow rates decrease in a southerly
direetion from canyon tc 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 fdward the syneline 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 Watier Quality

06/06/83

A study by the U.S. Geological Survey (Danielson, 1981) of spring
water from different g"eolog‘ic‘ units was conducted in and adjacent
to the upper drainages of Huntington and Cottonwood Creeks.
Because of the corrwiple_xity\,\of the rock lithologies and the ground-

o
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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/l). Vaughn Hansen (1977) found
that TDS concentrations typically 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

7-9
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TABLE 7-1 Summary of chemical characteristics of spring waters from different water-bearing zones in

pH
(units)

No. Samples 5
Mean

Minimum
Maximum

00 Oy =3 =t
L
Gt N

No. Samples 18

Mean 7.5
Minimum 6.5
Maximum 8.2
No. Samples : 9

Mean " 7.5
Minimum - 7.1
Maximum 81.

No. Samples 31

Mean 7.4
Minimum 6.3
Maximum 8.1

No. Samples 19

Mean 7.3
Minimum 6.8
Maximum 8.4

No. Samples 128

Mean 7.5
Minimum 6.3
Maximum 8.5

06/06/83

and adjacent to the upper drainages of Huntington and Cottonwood Creeks (From Danielson, 1981)

Milligrams per liter

Temperature Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
(o) Calcium Magnesium  Sodium  Potassium Chloride  Sulfate Solids  Bicarbonate
North Horn Formation
51 51 51 51 51 51 51 43 51
6.3 61 29 19 .9 9.8 32 290 320
.1 15 2.0 1.2 .2 1.2 2.1 63 49
17 100 63 94 1.9 54 180 633 500
. Price River Formation
18 18 18 18 18 18 18 17 18
6.3 63 18 5.7 1.3 5.1 23 220 260
3.8 12 2.9 1.4 .4 1.5 3.7 50 39
16 87 51 39 3.4 18 120 524 427
Castlegate Sandstone
9 9 9 " 9 : 9 9 9 9 9
5.6 60 29 7.1 1.3 - 5.6 33 290 300
2.2 41 14 2.1 .9 3.6 450 163 183
7.5 79 41 23 2.4 14 110: 385 - 370
Black Hawk Formation :
31 31 3 31 _, 31 - 31 31 30 31
6.1 57 19 4.1 1.1 4.3 21 220 250
.1 15 2.0 1.2 .2 1.2 2.1 53 49
13 98 52 16 3.5 16 120 539 460
Star Point Sandstone
19 19 19 19 19 19 19 18 19
6.6 75 40 8.0 2.0 6.9 77 370 350
2.8 48 3.0 .1 .9 2.7 13 213 244
11 120 89 26 4.9 27 300 750 427
All Units
128 128 128 128 128 128 128 132 128
6.3 62 27 11.0 1.2 7.1 34 295 300
.1 12 2.0 .1 .2 1.2 2.1 50 39
17 120 89 94 4.9 54 300 750 500
7-11
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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 {CO9) - donrn 8.3 e ——
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 v 0.09 0.15
Sulfate (mg/) 14 35 32 35
Chloride (mg/D 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.% 0.1 0.12 0.12
Hydroxide (mg/1) 0.03 — —— —
Phosphorous (mg/1) — — -— 0.20
Silica (mg/1) 3.5 5.6 6 6
Total ALK as CaCog (mg/l) 282 284 274 262
Arsenie {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/D — —— -—- 0.01
Iron Total (mg/1) 0.25 — 0.17 ——
Lead (mg/1) — - o 0.005
Mercury (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.GQS.’ 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 0.7

pH (unit) 10 . 8.9 11 | 8.8
Temp (o) 11 5.8 12 - 8.1
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 CaCO3 (mg/1) 11 244.3 12 246.4
Arsenie (mg/1) 11 6.002 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
Silver (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/i0/81

Flow (CFS) —- a— 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 30C 60C
Spec Coné (umhos) 540 540 640 570 510 550 560
TDS (mg/D 350 345 415 375 335 380 365
TSS (mg/1 5 10 10 11 1.0 7 16.0
Iron {mg/D 0.61 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 0.58
pH (units) 7.9 7.7 7.6 7.2 7.8 7.4
Temp (°C) - 100C 80C  T7oC  100C 8oC
Spec Cond (umhos) 540 530 560 500 450 400
TDS (mg/1) 350 345 375 325 286 260
TSS (mg /D) 9.0 2.0 14.0 4.0 1.0 2
Iron (mg/) 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 6.19 0.01  0.09
‘ Sulfate (mg/D) 37.5 36 18 30 6.0 27
Chiloride 12 10 4.24 2.9 4.6 3.8

06/06/83 7-15



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

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
dissoived 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 exceeption 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.

7-16
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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 Aquatie
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 (C9) 8.1 ——— -— less than 20
Spee Cond (umhos) 527 _—— -— —
TDS (mg/1) 346 500 Case by case basis
Iron (mg/1)(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 — ———
Caleium (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/)) 21.5 — _— —
Total ALK as CaCog 256 —— — e
Arsenie (mg/D 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/D 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/D 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

06/06/83
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Table 7-7

SEEP - HEAD OF LITTLE BEAR SPRING CANYON
(D-16-7) 8 DCB-S2

Federal Drinking

8/25/80 7/22/81 Water Criteria

Flow (CFS) ——— 0.002 ————
pH (units) 7.6 8.3 6.5-8.5
Temp (°C) —— 20 oC ——
Spee Cond (umhos) 520 620 ——
TDS (mg/1) 370 405 500
TSS (mg /1) 12.0 32 —
Iron (mg/1) 0.136 0.22 0.3
Manganese (mg/1) 0.032 0.03 0.05
Nitrate (mg/1) 0.03 0.33 10
Sulfate (mg/D) 57 36 250
Chloride (mg/1) 14.0 8.01 250
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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- " " "

*195- 11.28 ac. ft. " " "

*197- " " "

*259- " " "

129 - " " Peabody Coal Co.

130 - " " U.S. Forest Service

134 - " " "

188 - " " "

190 - " " "

*193. 1.47 ac. ft. " Sheep "

*141;:k Spring Stock "

*196 « 0.24 ac. ft, Surface Cattle Marena Madden Hiatt

*260;}- Spring " "

1183 - Surface " Utah Power & Light

*254. *%150 cfs Spring Drinking Citv 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 normallv less than 1.0 cfs.
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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

Hydrologice 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,
SWi, 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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7.1.6 Mitigation and Control Plans (continued] - o

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 groﬁnd 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
agquifer 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 1location 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 & 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 convev to the Regulatory Authority the
number, source, area, flow rate and locations o©f 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 gquality 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 Hydrologv (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 preeipitation
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 oceurs 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(+)
Stresm 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 16-378 17 ) - M
{D-14-6)24baa-S1 - 10- 478 - 0.3
{D-14-6)24ade-S1 - 10-20-78 - ‘ 7
North Hughes Canyon 4 10- 4.78 - - 42 .03 L +0.8
{D-14-7)30bdc-S1 - .10- 4-78 - , o1 :
South HughesCanyon =~ 6 10- 478 . -~ e : - .02
) (D-15-7)8dab-S1 "= 10-20-78 - J - .1 S
Huntington Creek 8 10-378 19 ' : =
Nuck Woodward Canyon 19 10- 4-78 - : 42 _ - .04 +1.9
Pole Canyon 20 10- 6-78 - ) _ 04
Huntington Creek 21 10-378 21 ) —
Left Fork Huntington ’
Creek 40 10- 3-78 - 14
Horse Canyon 2 wew - [ ' i M
Blind Canyon 44 10- 6-78 - : “.1 »
Huntington Creek 45 10- 3-78 37 - -
" . Crandall Canyon :
(gaging station - : ;
09317919) 51 10378 - | _ 5
Tie Fork Canyon o e -1 o 2.2
{gaging station '
09317920) 67 10- 3-78 - B
Little Bear Canyon 70 10-13-78 - R S
Huntington Creek ' 71 10- 3-78 36 = . _ . - Y
Mill Fork Canyon 76 10- 6-78 - ‘ 0
Rik?a Canyon 78 10- 6-78 - .43 ' A . +2.8
Trait Canyon 79 11- 978 - 03
 Bear Creek ' 81. 10-25-78 - . 08
Huntington Creek 82 10 3-78 9 =
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7.2.2.1 Regional Surface Water Hydrology (eontinued)

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
oceurs 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
impaet 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 efs. 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
effeet 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. Since 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.
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Table 7-10

SUSPENDED SEDIMENT CONCENTRATIONS AT HUNTINGTON CREEK

Concentration Load
Stream Site No. Date (mg/1) (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 inereased 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 vicinity 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
5.7 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 averaged 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 aceounting 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)

The next stream to the south is Little Bear Creek. The lower
reaches of Little Bear Canyon is just north of the lease block.
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
Basin. 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

06/06/83
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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
11/68/78 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 (econtinued)

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 prineipal 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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Latttoan: Section: [ Countys Emery

Langpitule:? Township? TL106S States Utah

fpevirtion: Ranget R7& Country: U.S.A.

Parameter Lible 06nl16/16 09/15/78 067157179 10711719 08/25/80 11/706/80 01/04/81 02/703/81
Hanganesey Totaly mn/t ("ol 0,002 - 0D.0Y4 0.035 0.01% 0.010 - 0.002
Irony Tobarbe na/1 (1) Gs0N3 0,210 0.182 J.010 0.022 0,029 0,040 0.020
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Mite b as ke ma/Zt L) e 180 0,080 0.060 0.789 0.190 0.260 0.120 0.100
Lot ghiy sla, anils 9.I0NLA 7.10 8.40 T.40 7.20 7.20 6.80 T80
T o le dy ma/Zi (hobg) - 470 - 330 350 350 390 350
TySe m/d - 1.00 - 1.00 9,00 1.00 8,00 1.00
L Contuctivitly J2¢9Ce nicromhos/cm - 720 - - 490 500 557 $30
Wataer Flow “ates cfse - 0.401 - - - - - -~
Fiale tegocroturcy de9e G f - - - - - - - -
Calchiwngy welt §00) - - - - - - - -
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) — domestic standards exceeded
L - aquatic standards exceeded
Hadls sore an v/ by unless olharwise noted. A - agricultural standards exceaded




WA b= JIALLTY Doty bepert far Stationt UPPER LETTILE BFAR (4~l-k) Property: Huntinaton Canyon Noe.4 Mine Page 2
Lalitude? Section: H9 County? Emery

Longituier: Townships TL6S ' State: Utah

Vievation? Range: R7E Country?! UaS.A.

Paraaretar Lillce 03/04/781 04/09/61 05713781 12702731 oL/714/82 02717782 03717782 04722/82
Mangancsey lotaly aafi {(Hipd G010 - 0,010 | N.0L15 0.011 - 0.010 -
frony, loLal, ma/l (Fe) - - 0,020 0,010 - 0,030 0.200 0.120
Sulfatey ma/b (51491 - 24,0 37.5% 18.0 30,0 6400 27.0 30.90
Cirvtariuwey ma/t 01D 92,00 14.0 12.0 424 2.90 4,60 3.80 2440
Mitrabe s e omg/b Igs 0. 130 0,130 0,490 0N.270 0.190 - 0.090 0,160
Lan gy wtd, winils 7.40 8.40 7.90 Tab0 7.20 7.80 7440 7.50
THS o 0®0y w2 b (Fabo} 310 300 350 375 325 286 260 390
Py wmalld 1,00 2.00 9,00 14.0 4,00 1.00 2.00 14.0
sl Carduchivity #.9C, ajnvomhes/om 520 580 540 %60 500 490 400 590
Later Llow Males of s, - - - - - V646 - 0.600
ity Larng alares dng, 4, - - - - - - - -
Cadebuny aa/t (C}d - - - - - - - -
Maanesivume maf b (o) - - - - - - - -
Sodeuime /i ) - - - - -~ - - -
Potassiungeg mo/p (KD - - - - - - ~ -
Carbonatey my/ ) (CO3Y - - -~ - - - - -
Picarbonates mast (HCEYD - - - - - - - -
Cation=anion “als (conp. caltche % - - - - - - - -
Cation=wion Hat, Percent frrov - - - - - - - -
TS teonputer cH8coto Mmy/d - - - - - - . -
TS5 Pereent Irvor fiab/cowprutord - - - - - - - -

) = domestic standards exceeded
t = aquatic standards exceeded
Unndts are §n welly unless otharwlise poted. . A - agricuftural standards exceeded



VAT ~eAalily aty Peaert fag Stations

Labitudas
Lo pitude?
Finviatjonst

Parymetar Lible

Mangoneses Totod, wa/l (i)
Ironeg tobaly ma/t (Fe)

Sullatey ma/t (M4

Chtorices g/t (U1

Miteate as e w1y

Lah iy st vnits

Ty 21000« ma/l Clabad

9% o/t

Ly Londuclivily #2450, nicromhos/cm
bater flow RKatey cls,

Fietag Lenperature, degs G,
Calciurme ma/z1 (Ca)

My s inare mi/ b ()

Sodiumy mag/l (Fa)

PolLassinmy g/l ()

Carbonatey may/ (CHY)
Ricaothonabe, we /) (HCYY)
Cation~anion Boate (compe colc)e X
Crtinn=—anion Yuls Perceat frror
TS tcunputler catcedy w i/l

TS Pegcent Lrror than/connutar)

URPER LITTLE

Sectiont H#Y9

Undits are in mo/ty unloss otherwise

BEAR (Ah~1~W) Propertyt Huntington Canyon No.4 Mine Page )

County?t FEmery

Townships: T16S States Utah
Pange? R7E Countrys: U.S.A.
05726782 D67123/02 0r/s21/82
e T S R i =S S
0. 050 0.090 0.100
2440 2140 6.00
3.90 1041 13.0
- 0,140 0.180
7.60 7.70 7.70
150 367 276
- 4,00 4.00
520 560 415
- - 16.0
TTTTTTTTTTTTTTTTT TTB = T domestic standards excesded
L - aguatic standards exceeded
noted. A - aqricultural standards exceeded

7-39



ARTEE=CUALTEY oy teserl for Stations UPPER LITTLY BEAR (4-1-W) Property? Huntlngton Canyon No.4 Hine Page 4
Lobgbuddee Section: HY County: Emery

oo itodes Townshipt T16S State? Utah

b levetion? Pange? r7E Country: UsS5.A.

wuality Standards —=- # of Times Exceedad/Value

Paganetoer Litls Domestiec {LC) Aguatic {(3A} Agriculture (4) Hin, Haxe Hean Std, Dev.
Hanganeiey Tatete o/t (0) - - - 0.002 0.035 0,011 0,008
frony 1ot ke wu /it tied - - - 0.003 0.210 0,071 0.072
Subdat ey v/l 45 - - - 6.00 97.% 28.5 20.9
Cngaoe ity w /1 (CED - - - 0.650 14.0 7.95 4.62
N RN L N A I A B REAR Y 106.0 - - 0,060 0,270 0,150 0.061
Lt gty shde anits 1 Ge )0 1 9. 00 i 9,00 600 9.300LA 7.67 0.5606
Py 2ladte wa/t (1 angd - - - ) 260 470 348 49,9
155, m /i - - - .00 14,0 4,75 4.61
L Conductivity 2240 alcronhoes/om - - - 400 120 527 192
dal ey blow Vates iy, - - - 0,401 0.600 U.57¢6 0.152
Fgorgd beaperatures d29, fo - 20.0 - i6.0 16.0 16.0 -
Catoinny mast t0ad - - - - - - -
Mannesiume naf o {ra) - - - - - - -
Sortium,y wa/b (1) - - - - - - -
Potassine mai/t (¥) - - - - - - -
Cornunneboy ol (203) - - - - - - -
Ricarebanatey ma/l (HC 3T - - - - - - -
Cotron—1aion ol feang, cadede - - - - - - -
Litinn=anicn Yai, Percral Uevod ' ~- - - - - - -
NS teomputes abeady walt - - 1200 - - - -
10 Pegocont Lrror (fabfecompalaeg) - - 1200 - - - -

) ~ domestic standards exceeded
. = aquatic standards exceeded
Units e in oun/ty unless otheruwise noted. A - agricultural standards exceeded



VAT L=t LY Eata P anart Far Sbationt LOWER LITTLE
Letitude: Snction: 9
Lootilutbe? Township: TL6S
P lovation? Range: RTE
Parvsetor Litie 0615776 0Y/15/78

Totaly ma/t 70}

mod b (Hed

(AR
()

A

units

fian,)

P e sy
Iron, Yt
Sultatey wm/4
Chdorives wi/l
it ate s Ty
f.aab pdte St
THS ALy wa/ )
TS5 ma/d

Lwh Condunrbivily #2250,
tataer Lloa D aley els,
Fiaded Lompor starey deg, U,
Cotciwne /1 (U}
doaranesiume 2L (1)
Sodivmy ma/zl (1in)
Potassiume s/t (1K)
Cargonates mo/ 1 (CIY)
Bicarbonat :y an/t (1C37)
Crticn=anijan 3als tcong.
Catinon=anion Lal, Percent
TS tconpuler evlny)y e/l

THS fercent brenr tlan/oonputer)

{rar

jicrovmnos/em

calecly X,
Frror

e o w2 e e o oo 2 e 22n e o o s B A m v e o e e 29 = e e oy S e o e 2 S s o e (M (. o S R PO S e A o M T A S 8 M G A O e e W T G B s 0 e

anits are ino ma/ty untess obharwise

0. 023 -

0210 0.018

209 23,0

- 8.00

U, 140 0.030

9.2000LA 7.40

- 41)

- 93,00

441 630

- 0.401
noted.

PEAR (4-2-W)

06715779

e e it v e et oo e n e 5 " " - = P S A2 o S o S A o o 0 00y S O R 4 S e o R S o g 8 S SR

Propertyt Huntington Canyon No.4 Mine Page 1
County?! Emery
State? Utah
Country? U.S5.A,

10/11/79 08725780 11706780 01/04/81 02703/81
0.055 0.052 ToTeleT T TTTTTTITTTT T 600
0.099 0.110 0.115 0,010 0.020

5840 37.5 19.5 10.0 21.0
8,00 14.0 0.6060 442 8.22
0,059 0.140 0.310 0.160 0.090
#4000 7.50 7.30 6.70 8.00
340 330 6% 380 355
1.00 8.00 1.00 2.00 1.00
- 480 520 543 540
D'~ domestlic standards exc;;3;5—--—~_‘——‘-‘-'_-*~-
L. ~ aquatic standards exceeded
A - agricultural standards exceeded

7-41



AT E-CHALTTY Laty Renort tar Statjont LOWIR LETTLE

Lab i badn
Lonmpebai?
Yiayaljan:

03/704/81

Mangpaneste Tabtaly wmaZzl {nd 0. 010
fronsy Taobade ma/t (Fe) -
Subtoabey mzb {50000 -
Chtoriddday, vz L) 10.0
Mitrable as My owasb 03] G, 420
tth oMy atd, unils Te00
1% P800 maft (habe ) 3ILs
F5%0 mag/d 2,00
Lan Conduclbivily 229Cs aicromhosdicm %30
water biaw Vates ots, -
Fionde Leaneraturey de g, G, -
Cobciumey mg/1 (€Ca) -
Pagavsbawe mo/f (90) -
Sodbinmy ma/zl (ka) -
Pot assiume v/l (¥ -
GCishonatee /) L) -
Bicarhonatae /78 ¢HC 33D -
Citbun=vandoan “al, fcopr. calfcyy 7 -
Cation=anion daf, 'nrcent {rrog ' -
15 fecomputer ¢1dcele 3/ -
f9% Peogeont irior (baab/enwoutar) -

Hanits ore b ne/ly unfess otharuise noted.

Section:
Townships
Ranges

#Q

N4/09/81

T1l6S
R7E

BEAR {4-2-W}

aquatic standards exceeded
agricultural standards exceeded

Properiy?! Huntington Canyon Ne.4 Mine Page 2
County: Emery .
States Utah
Country: U.S.A.
05/148/7/81 0v/722781 08725781 09/03/81 2710781 05726762
0.0L0 0.011 0.010 0.005 0.009 0.005
0,010 0023 - 0.010 0.010 0.500
33.0 4.0 25.5 18.0 15.0 18.0
17,0 Lo H 7.20 25.0 3.79 46,0
0,180 .04 - 2.92 0.250 -
7.80 8,641 8,10 R.10 4.10 7.080
350 413 575 135 365 35%
5,00 10,4 1.0 1.00 L6.0 44,00
540 640 %70 510 560 530
- - - - - 0.013
0 domestlic standavds exceeded



BATHF=wA L TY als toaoact o Stationt LOYWERL LEITTLE BEAR (4~2-VW) Property: Huntington Canyon No.4 Mine fage 3

Latitune: Sectiont #9 County: Fmery
Lun i tudes Township: T16S State: Utah
flavatinn? Fanges: PIE Country: U.S5.A.
Pap smet s Litle ar/s21/82

Mantanesay Talaly g/t {n) Ce012

trong Yolile ma/Zt (Fa) . 058

SGullabley o /0 {H114) <UL 100

Codungises wa/zl L) 12.1

irLrate o5 Py vazt (70 0. 150

Fan o gtdy wtae auits 7.80

FAS ey v /1 thab,) 278

vy we/id 9,00

Lab Londuetivity D290, nmicroyehes/om qahh

abar blow Yaytes etn, -

Field Lemperistures degs O -

Caleciumy maszt (Fa) -

Maanesjume wmall ) -

Sodiumny ma/l (ko) -

Putassinmy mag/l (¥) -

Caroon-Ley, mo/t (C03) -

Nicirbonabes my/ 1 (HGCHA) -

Caticn=anior al. (conp. ea2lc)y ¥ -

Crrtion=aniun tatl, Perconl rcor -

TS (eomputer ¢ardca)y wa/l - .

s Percent frene tIab/compuler) -

) ~ domestlic standards exceeded
L - aquatic standards exceeded
Uaits are in me/bs unless otherwise noted, A~ agricultural standards exceeded




VATEP=SHALITY Laty 2nvert far Staliont LOWAER LITTLE BEAR (4=2-HW} Propertyt Huntington Canyon Ho.4 Mine Page 4
boatgtutal Section: #H9 County: Emegy
tongituide:? Townships 7163 States Utah
Fhevatyops Panges R7E Country?: 1.S.A.
vuyatllty Standasds ~- # of Times Fxceedad/VYatue
Pagcumelor vitte Domestic C1CH Aquatic ¢3A} Agzricutture (41 Min, Mfaxe Hean Stde Dev.
Mansanssey Tatoly ng/l {"n)d - - - 0.004 0.05% 0.017 0,016
frong Intate N/t (ko) - - - 0.010 0,500 0.094 0.132
Sulfatey oo/t (514) - - - 0,100 90.5 29.6 21.7
Culogine, m/10 (Ui - - - 0.b60 46.0 12.1 10.9
HELr ot e s My oma/t (103 iN.0 - - 0,030 2.92 0.322 0.723
Lab ¢ty stae unils 1 9,00 1 9.00 1 4. 00 6.70 9,200LA 7.88 0.5%0
T dleate m /i (habg) - - - 2176 57% 371 66.8
TS,y muli - - - 1.00 16.0 5440 4.78
Lab Conduclivity 22%Ce nicromhessom - - - 441 640 540 57.9
Mytuer Fiow Poates afs, - - - 0.013 0.401 0,207 0.274
Fioto tesnorslures e fo L - 20.0 - - - - -
Caobocjury ma/l (L) - - - - - - -
Foaanesiumy oa/ b g - - ~ - - - -
Sodjumy mggs i (HLa) - - - - - - -
Potassiung ma/Zt {(K) - - -~ - - - -
Carbonatey me/f) (Cv) - - - - - - -
Njcarhunataey ac /1 (HET2D - - - - - - -
Catian—andun dal, {congo colfcdy % - - - - - - -
Cation=aniaon 3al, Percent ffrog - - - - - - -
TS fcunmuter calceds /1 - - 1200 - - - -
TS Peccenl tryoc (Hesfcomputer) - - 1200 - - - -
) - domestlc standards exceeded
L - aquatlc standards exceeded
Units ire du wo/ls unfess olharwise noted, A ~ agricultural standards exceeded



WATILY=0UALETY Lata Panerl for Stationd UPPER RILL FOPRK (h-3-W)
Letitude: Section: w7
tongituin: Townshins: T16S$
Ftevatiane Range: RIE

Poar ameter Litte Obsr2/480 Qr716/80 on/25/780
NManganesey Tololy wma/zt Ulin) V. 010 - 0,061
Teony Totats me/t (F 1) 0,025 0.010 0.106
Sulfeobes moft 519 125 15.0 2245
Chrilorides ma/t L) 4,00 14.0 8.00
Mitrate a5 byoa/l L0 0. 300 N, 160 0.080
Lah gy sbade units 0,10 7.80 7.70
Ty wlE0Cy ma/ b thabe) 285 260 2895
T9%s mae/d 127 7.00 38.0
Lat Condueclivity 2246, nicraonhes/cn 440 400 410
wateor 1low batey cfse 1i.1 .36 0.281
Fiotg Leroarature, degy, L. - - -
Cateiumy ma/t (Ca) - - -
Hagnesiamn, wa/l (19) - - -
Saodiumye mp/t thia) - - -
Putassiainyg ma/l (K]} ~ - -
Caruonate, mo/t (CNY) - - -
Hicarbonabey mae/) (HEC3) - - -
Cation=infon 1al. (coanp. catedy X - - -
Cation=-anion dat, fferceal Lecor ’ - - -
Ta5 (eomputerr calcady o/l - - -
1% Parceat Freoar (Jab/eowpuloer] - - -
Hnits »re in mo/ty untess nthegwise noted,

09/719/40

- -

0,070
7.40
217
1.049
430
0.047

Property: Huntington Canyon No.4 Hine
Countys Emery
State: Utah
Country? U.S.hA.

10706780 05726782 06b/23/782
0.072 0.025 0,026
0.110 0,270 0.250

20.9 12.0 11.0
10.0 10.8 32.0
0.010 0.130 0.150
7.70 8.10 8,05
288 280 285
1.00 97.0 46,0
440 430 440

domestic standards exceeded
aquatic standards exceeded
agricultural standards exceeded

Page 1

01/21/82

w
X
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VAL RSy L ETY ol Cepnort for Shationd UPPER MILL FORK (4-3~W) Propesty: Huntington Canyon No.4 HMine Page 2
Leaatitoge: Section: #i?7 County: Emery
Cangitudre? Jownsivips T1i63 States Utah
Fievetiang Kanyes RTE Country? U,S.A.
Uuatbty Standards ~-~ # of VTimes Exceeded/Value
Par gmelar Litle tomestic (1CY Aquatic (3A} Ayrfculture 14) Min, Maxe Mean Stds Deve
Manganeios Totads o/ () - ~ - 0,010 0.072 0.034 0.023
frons Totale mg/l f¥o) - - - 0.010 0,285 0,146 0,109
Sulfabey ma/l {Si14) - - - 0. 100 12% 27,9 39.0
tntouridvee maszt (CH) - - - 3.10 32.0 L4:6 12.1
Mitrate o iy rma/Zi (N3 10,0 - - 0,010 0,300 0.125 0.0086
Lab ply std, unitls G,00 3,00 9. 00 740 B8.70 7424 0,390
s 2830y o/t E) e} - - - 230 288 274 19.08
oS wo/i - - - 1.00 127 41.8 47.0
Labh Copduclivity 2¢59C, wicroawhos/fom - - - 300 440 411 47.3
Hater 1hoy Yatey, cfs, - - - D.047 11.1 3.20 530
Field Lenperaturey, dese Ga ) - 20.0 - 12.0 £2.0 12.0 -
Catcinty ma/Zzi {(Ta) - - - - - - -
Mavinesiamy wa/i Clyd - - - - - - -
Sodaumy mg/) L) - - - - - - -
Potassiun, mo/f (K} - - B - - - -
Carvonates mo/) (013D - - - - - - -
Npcarhonibes ma/ i (HCT) - - - - - - -
Crtson=-anjon Yale lcampg. calels & - - - - - - -
Cation-wion ale Pevrcent lrroar - - - - - - -
108 (cewpubor cxalcolbs nwa/l - - 1200 - - - -
thy Percrnt trrvor {ian/coaputer) - - 1200 - - - -
) - domestic standards exceeded
L -~ aquatlc standards exceeded
Unibe are in mu/Zty unless oth2rwise noted, A - agricultural standards exceeded



GATEF-LOALETY Bata feport for Stationt MILL FK ABOYE SED POND (4~4-U) Property: Huntington Canyon No,% Mine Page 1

Laytitug s Sectiont #21 County? Emery

Longitule:? Townships: T1l6S State? Utah

Clevation? Range:! R7E Counterys U.S.A.

Pavamel i Litte Ou/Ll6/73 0v/15/778 11708778 34/18730 05712780 06712780 0r/16780 08/25780
Mangantses Totaly gzt {00n) - - - 0.030 0.035 0.040 - 0.012
freny, Tutals ma/l (Fe) 0.010 0.060 0,300 0130 0.130 0.176 0.030 0.059
Sultabtes ma/) (504) - T4.0 59.0 ~ 86,0 84,0 90,0 21.0 70.5
Civtuourians /sl (C1) - 8,00 8.00 10.4 20,0 4,00 6.00 16.0
Hitrale as e mn/ (D) - 0.080 0.020 Qe 140 0.220 0.260 0.150 0.170
Lab pHly sLd,. unidts B.060 8.20 8.00 7.90 7.80 7.90 7.80 Ta40
FOS wln9Cy ma/i (Hahy,) 390 410 405 459 450 298 300 470
T3Sy ma/i 11.0 7.00 53.0 8.5 64,0 212 9.00 16.0
Lab tooductivily A29Cy nicedymhos/em 600 631 620 700 700 450 460 520
ator Flow Foates ofs, 0. 1135 0.002 0.037 - 0.078 11.2 1455 ) -
Fivtd tanperasturey de g, O, < - - - - - - -
Catciure e/l () - - - - - - - -
Maymiesineme e/ {1y 4] - - ) - - - - -
Soadiungy aa/z) (1) 0 - - - - - - -
Potassiwnyg na/l (1) - - - - - - - -
Carmona ey maJl (013Y) - - - - - - - -
Bicarbonatee mee/ 4 (HED?) - - - - - - - -
Cation=gnioan hyt, (coate calcd, X - - - - - - - -
Cation=aniun “at, Percent Frror - - - - - - - -
TS tcompular calc,y)e r /) - - -~ - - - - -
TS Percenl frror (Faa/comnyter) - - - - - - ) - -

D - domestic standards exceaded
L - aquatlc standards exceeded
A

Hnits are an ma/ty unless othersise noted. -~ agricuttural standards sxceeded

7-47



WaTLE=0UALLTY Pata “eport iar Staliont MILL FK ABOVE SED POND (4-4-4W) Property? Huntington Canyon No.4 Mine Page 2
Latitudas Sectiond el County: Fmery

LonghLude: fownships TL6S States Utah

fflevatjon: Range: R7E Countrys U.S.A,

Poar smetor Litte U2 /19789 1006780 11706780 12702780 0L/04/781 02703781 03704781 04/09/81
My ganese s Talale wafi (o 0.028 0.018 0.006 0.020 0.040 0.030 0.030 0,340
frone Tnlaiy ma/t (o) 3,060 0.060 0,039 0.06% 0,200 Geln0 0,220 2.08
Subfates ma/ b Uhtin) G0.5 6B.9 48,0 5245 45,0 43.0 9.00 33.0
Chiorddes ma/zl (CH) 1.6h0 149.0 3.80 2.3 Q.42 12.3 15.0 16.0
piitrate as Ny oma/l ) 0,140 N,150 0,120 0.160 0.130 0.060 0.0%0 0,210
Ll pite wtid, units T.20 750 7.50 7.70 7.00 7.90 7.50 7.60
TUS wI80Cy mag/i (1aba ) 390 465 280 406 460 356 450 410
135, wa/i 14.0 66.0 2,00 7.00° 13.0 14,0 5.00 656
Labr Conduetivity 325%C, micrombhousfem 600 710 400 620 657 340 640 630
wirter Flow Fate, cise 0.047 - - 0,011 0.011 - 0.018 -
Fledd teuperaluyre, dage Co - - - - - - - -
Crleiuny ma/zi (Cad - - . - - - - - -
Maqnesinae /) (#g) - - - - - - - -
Sadiumy maszi {Ma) - - - - - - - -
Potsssiame mo/Zl (K} - - - - - - - -
Cacoonatey mag/t (CH3) - - - - - - - -
Niearbonatey mg/ i (G - - - - - - - -
Crtion=anion bat. fcoap. unbedy 7 - - - - - - - -
Lation=1nfon ital. Percent frrog ’ - - - - - - - -
IS tecunputlar galcols wifd - - - - - - - -

TS Pescent, brgaor (fab/cosputer) - - - ~- - -

o e e e _ T o ot Ve o 2 T A o v o T AT e oM T L . o > S o o T D 4k o o A o S Sk R s S T S Tk L S A SO R Pl . . A T A A R L o A ) A Sk W VAL ) A R S P g e e

D - domestic standards exc;;ded
L - aquatic standards cxceeded
A

Units are in mg/l, unjess otherwise noted. - agricuitural standards exceeded



Sl P-GTIALTEY Daty Poenact for

Stations MILL

FK ABOVE SEND POHD (4-4-u)

Property: Huntington

Canyon No.h Mine

Page 3

N S e Y S A e s s M ek @e % R T L e S b T e e € T e ey T ek e e 4 Y 40 S B e e i o s " 0 o S A S o - S 2 o S At " e - = > " HE mbr R . ik 4By e S0 de A S Ao mm Bk A A e T s D o i A b A 8 e o o Mk Y i 0 e > o

Latituage: Section: #21
tonpitute: Townships TL6S
Lievitjon: Fanges R7€
Pacametar tivle 09/13/481 07/22/81
an janesas Tataly saa/ztl {('n) 0.010 0,012
Traonyg Taotaly we/t (o) V220 0.250
Sulfatce me /) tSuay Lheh 51,0
Codorides e/t (01D} 16.0 12.9
Mibeate au Sy oma/Zt (e G070 N.070
Labh by slde units 2,00 1. 00
Tas 2V 00y sl {1an,) 430 4659
TvSe wa/l 18.0 85,0
Lah Londuclivity Y2%E, asjeranhos/cm 660 710
Hater tlow Fates cls, 0,004 -
Fivto Lemperatures de je Co - -
Cabciursy wa/zt (Cal - -
Mrwesiumy o wg/ b (') - -
3o iums an/d {ha) - -
Pol rssiumy mg/zl (<) - -
Carnonatey ma/l (C33) - -
Njcarbonaley ma/zt (HC))Y - -
Cartion—-anicn 21, (conps calcl,y % - -
Catinn=anion Yo, Peorcent Frror ' - -
TuS (camputer calec.sdy g/t - -
Tas Feyonant treor (lan/Zaanouter) - -

Ynils are in molfly uniese

other

wis» noted.

County: Emery
State: Utan
Countrys UsS.A.

087257861 09708731 12/710/81 02717702 03/17/82 Q4722782
0.030 0,033 0.033 3.079 0,040 0.270
0.370 0.350 0.200 259 Ge 140 1.60

1.0 42 .0 42,0 10.0 39.0 54.10
21.6 30. 8.98 10.6 54.9 72.1
- 1!.!“) 00270 - 0.050 0;'00
8.00 He20 7.60 7.80 7.60 7.80
480 4060 414 43.4 438 550
6240 43,0 15.0 124 2.00 185
740 700 720 600 680 840
- - - - 0.007 0.013
D] domestlc standards exceeued
L aquatlic standards exceeded
4 agricultural standards exceeded




WATES=CHALETY oty tepert for Stition: HILL FK ABOYE SED POND (4-4~W) Property: Huntington Canyon Ne.4 Hine Page 4
Latdtagnet Sections M2l County: fEmery
Lungitude: Townships: T16S States Utah
fievation: RKanges R7E Countrys U.5.A.
Parameter titie 0%5/206/92 0623782 07721782

S ,onesry Tatals mufZt (00} e 100 0,019 0.014

feone Tobaly e/t (Fe) 0. 800 0,050 0,066

Subfatey, mi/1 €504 15,0 6. 00 <G, L00

Chidonsides ma/l (01D 11.9 4,50 4.80

Mibratbe o5 Me w3/ (M) 0. 180 0,100 0,130

o gty sbde s 8,10 8,30 8,00

THS wh80y a9/ 1 (1ane) 280 279 294

F9Se /it 332 510 9 .00

Lab Conductivily 2259Cy nicrorbus/om 410 430 350

Matar Flow Mates, otie - - 0,045

Faeba Tempeoralure, “ege o - - ~

Cateciume /L (C0) - - -

Baanesiires aafl (g} - - -

Suddumny /b (M) - - -

Potassiumy na/l (W) - - -

Cachonatny ar/i (0I13Y) - - -

Bicirhonatey aa/f (HC I3 - - -

Cition-anion fat, {coups. calcdy %1, - - -

Crtion=1nion dab, Fercenl Crrur - - -

95 tecomputer calecds 3/t - - -

TS5 Percent Lrior (tan/zsaomputerd - - -

o A e B m e s 2 s 4 S = s e > " o = - - - o A e 0 e S o P AR e ot e e RO A s o A T SR S0 T U P S A0 i o T S A O S S o i D i o e . S S o - s e i i Y B S T A o s S s A SR D e S ) S e B e i s A T 008

D - domegzlc szandnrds exceaded
L - aquatic standards exceeded
A

Units are ino me/iy unfeiss ntharwise noted. -~ agricuftural standards exceeded
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VAT E=RUALTITY Laly Papert ftoe Station: MILL FK ABOVE SED POND (4-4-W) Property: Huntington Canyon No.4 Hine Page 5

Latitude: Sectiont #21 County: FEmery
Longitude? Township: T16S State: Utah
Lltevalion: Range? R7E Countrys: U.S.A.

Quatity Standards ~— # of Times "xceeded/Value
Poayrameler Litle Domestlic (1C) Aquatic (3A) Agqricutture (4) Hin. Maxe Hean Stdg
Aunganicy Toliads aa/l (1) - - - 0.006 0.340 0.053
frony, Total, au/l (Fe) - - - 0.010 2+59 0.386
Sutfatey mog/l (S1t4) - - - 0.100 90.¢ 47.1
Chlorivre vua/l (L) - - - 1.60 2.1 15.2
Mitrate a9 e ma/) (1Y) ' 10,0 - - 0.020 4,86 0.329
Lab My st 1, anils 9.00 9.00 9.00 7.00 8,40 7.80
Tivy, alraty »a/zt (tah,) - - - ’ 43,4 550 392
Ty5e ma/d - - - 2.00 656 80.0
ILabh Conduclivity +/235Cs nicrumhos/cn - - - 340 840 600
vialar blow Faley clse. - - - 0.002 11.2 0.937
Fioeld tawperatures deg,s Ca - 20.0 - - - -
Caleciumg my/1 (Ta) - - - - - -
Naanesiume ma/l (1 4) - - - o 0 0
Sodiumy wa/zl (Ha) ) - - - 0 0 0
Potassinme mi/ 0 () - - - - - -
Cirnonatey ma/ 4 0DV - - - - - -
Bicwehonalose ma/Zl G - - - - - -
Crtivao-tnion Kal, {comp. cric), % - - - - - -
Cation=riaon al, Percentl vrrog - - - - - -
198 (coapuler caley,)y v /il - - 1200 - - -
1945 forcent frear (Pab/comnuter) - - 1200 - - -

o . s e - . e o . S e T e o e e o o A0 e e Y S s P P e P vl B e N e o e G D s S e o S e O A e o e A e S e S et Ak WV G T VS T S G S ST St 0 T . g VD o A D Y A W S S U e e O GO B0 oy e T T

D - domestic standards exceeded
L - aquatic standards exceeded
Units are in wmg/ty unless otherwise noteds: A - agrilcuitural standards exceeded




AATL =t adal Y Bata Yeaert for Statdon: KILL FK BELOW SED POND

Latdtapetes
Loy gg Lol
Fdevations

Paraawelar titioe

_________________ o s e s G 0 e o e 4 o e oy e
9

Mo paneses Tobad well )
frony fobafs nma/b (Feld

Sulfatee ma/Zl UH504)

Chiovgicay me/t (LT)

fodtrabte s e om0 (Cri el

boe pite s b, upils

IS w1090 w3/t 1habo}

Trhe mnfd

Lab Conduectivity A29%Cs wicvambhos/cm
Males bilow Patee cis,e

field towprealng e, deg. €,
Cadeciumy ma/f (ial

Mavnesiuse weld {190

Sodiumye wma/t (Fa}

PoLassiary wa/Zi LK)

Carnonatuey naZi (0033}
Bicarbonaley ma/l (HCH3)
Cation=anion dal. {conp, caleds X
Cation-anijon 3al, Percent trrorg
THS tecompuber caliceby wafl

THS Pogcent trror (ian/computer)

thiits are dn maZis unfess othervise

Sactions #21}
Townships TL6S
ranges RTE

12713719

notede

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

Propesty? Huntingten Canyon No.4 Mine Page 1
Countyt: FEmery
State? Utah
Countrys UeSeAs



VATEF-CHALTTY Unta Regert for Stotion: MILL FK

Labituge:?
Lonjitude:
Flevations

Section:
Tounship:
Panqge:?

BLLOW SED POND (4~5-W)

Property! Huntington

Countys: Emery
States Utah
Countrys UsSaA.

Quatity Stanagards # of Tlmes Exceeded/Yalue
Pyramnter Lille flomestic Aquatic (3A1) Aarfculture (4) Mind Maxe Mean Std.
Manganesey betaty wa/l (tn) - - - 0.067 0.067 0.0617
fran, Intats mig/l (te) - - - 0.070 0,070 0.070
Sulfates we/l (506) - - - 58.0 58,0 58+,0
Chiloriaes me/ L) - - - 8.00 8.00 8.00
Mileobte as Ly e/l (H9) 10.0 - - 0,100 0.100 0.100
Lab pity st units 9,00 9,00 9.00 7.80 7.80 7.80
TS o lLEDy mg/ 1 thaby,) - - - 330 330 330
1545y ma/id - - - 12.0 12.0 12.0
Lab Conductivity 22%C, mjcromhos/cn - - - - - -
tater Vliow Pales cfs, - - - - - -
Field Lenpegaturey drg, O, - 20.0 - - - -
Calciume moy/t 1Cu) - - - - - -
Masnesiungy a/t (4g) - - - - - -
Sodiumy mgZit UMD - - - - - -
Potassinmy wa/zl (23" - - - - - -
Carponabey ma/i {CHY - - - - - -
Nicarbonatesy g/l (HCOT) - - - - - -
Cition=aniton Bal, (comp. c1ichs %, - - - - - -
Cation~anion Snle Percent Feoar - - - - - -
Tus (computer calcs)e /1 - - 1200 - - -
TS PFercent Freror (lab/coamputer) - - 1200 - - -
D - domestic standards exceeded
L -~ aquatic standards exceeded
tits ~re dn ma/ty unless atheruise noted. A - agricuitural standards exceeded

Canyan No.4 Mine Page 2



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

7.2.2.2 Mine Plan Area Surface Water Hydrology (econtinued)

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-W.

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 protected for domestic 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 Characteristics (econtinued)

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, R7TE. 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 source 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 geologie 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-16-7)

9 CAC-S1

/ -9 DBB-S1
16 CAD-S1
16 CAD-S2

9 CCC-s1

8 DCB-S1
@ DCB-§2°

N 8/" -
4 CCC-81
4 CDC-81
5 CDC-S1
8 DAB-S1

BBC-S1
7 CCB-S
.6 DAC-S1 ~v

~7 BAD-S1 »
7 BDD-S1
7 BDD-S2

?- Spring or seep

Table 7-14

HUNTINGTON #4 MINE SPRINGS AND SEEPS

Spring and Seeps in Lease Block

Common
Name

Little Bear Spring

Geologie 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

/ | Connet {;L‘Ug o ﬁé‘/

06,/06/83

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
Wasatch

Spring -

Spring
Seep
Seep
Seep
Spring
Spring

Spring

Seep
Seep
Spring
Spring
Spring
Spring
Spring
Seep
Seep



g
B

N SFPAD 7364

DAR
DRE

STATION

A ]
St

MEC~4-10

8
3

DCR
DOR
(91
DAC
nAD
BEC
ohe
kAR

CCr

DAR
DCh
DCR
cac
DRE
RAR
pac
BAD
1]

59
52
S
1
S
$1
S
§1

S

31
A
s2
51
St
AR
51
S
1

DATE

297 6719782
W/ 61982
30/ 674702
30/ 674982

1/ 174982
17 /1982
i/ 171982
27 w/19082
12/ 171982
127 171902
13/ /4982
147 /1982
19/ /1982

237 /4982
23/ 974982
237 9/1982
23/ /1982
287 974982
24/ 971282
27/ /1902
297 /4782
A7/ 94082

DISCHARGE 18 IN GALLOMS FER MINUTE,

.I.., ESS THAR

TaRLE 7-15 A

OF SFRING WATERS FROM
A4 MINE FERMIT AREA

SUMMARY OF CHEMICAL CHARACTERISTICS
THE YICINITY OF THE HUNTINGTOH NO.

FIELD AND LAER MEASUREMENTS

HARDNE S S

FH

s

DISCHARGE

DATA FOR JUNE
7.20
7.00

7.40
7.140

301.00
331.00
429.00
415.00

4,30 4612.00
3.50 357.00
N 352.00
. 341,00

DATA FOR JULY
7.60
7.10
7.30
7.60
7.60
7.40
7.914
7.80
7.00

296.00
356.00
368,00
279.00
271.00
251.00
3858.00
308.00
215.00

328.00
371.00
353.00
280.00
271.00
272.00
0.30 1015.00
©.80 279.00
29.00 .

1.50
22,00

L Y

7-58

16,20
5.00
.40

s s an Spae ores sene 4ars e 43se ot 44 SrAS PR KekS oRs feen e AR BABR ALH A0 P 4S84 4 Tr48 vabe SEBe Sene S 31he Sbee seee Tb buve UAY snes SERS AL vis A S e Erdm b e S92 ovs MR e Ao s b 1o el il Sm b man s O Ghee BhEs ARbS et 14 b o e e aEbe o

DATA FOR SEFTEMRER
7.50
.30
7.80
7,40
7.40
7.60
7.30
7.80
7.30

546,00
205.00
310.00
359.00
354,00
377.00
3466.00
219.00
258,00

§57.00
- 320.00
. 315.00
349.00
390.00
400.00
392.00
301.00
209.00

FH XIS STaMbakD UNITS.  ALL OTHER PAROHETERS ARE IN MILLIGRAMS PER LITER



STATION

9 DAR
9 DRk
N SFAD 736

S
R

MC-4-10

&
8
?
b
e
]
4
E

17 CCR

DCi
DCR
CALC
bAC
BAD
BRC
oo
RAE

St
$2
St
A
51
51
S
S

31
St
52
$1
4
St
S
S
51

DAR
DCE
DCH
caC
DRE
RAR
DAC
RAD
BIC

AN

DATE

2@/ 671982
297 474982
30/ 674962
30/ 479982

1/ 11982
t/7 /1982
1/ /19802
127 774982
127 171982
§2/ /74982
13/ 1/1982
14/ 7/1982
19/ 179962

23/ 971982
23/ 9/i9u2
287 271982
2/ 919082
237 9/1902
24/ 9/4962
27/ 974982
297 /4982
20/ P02

DISCHARGE IS IN GALLOMNS FER MINUTE,

o= LESS THAN

Ca

175.00
120.00
122.00
{20.00

100.00
106.00
106.00
100.00
98.00
?3.060
201,00
110.00
82.00

170.00
?5.00
?3.00

106.00

127.00

134.00

136.00

100.00
?5.00

TARLE 7-135 B

SUMMARY OF CHEMICAL CHARACTERISTICS OF SPRING WATERS FROM
THE VICINITY OF THE HUNTINGTON HO. 4 MINE PERMIT AREA

HAJOR CATIONS AMD AHIONY -

o tom o s 250 s e 330 s B 10 e 50 Fun S e S0 S8 94 . S0 e v 10 Ao SR B0k Lo S B 10 O B0 O R AT 4 A a2 1 i e R Al S48 0 S o=y

CL

MG N K S04

DATA FOR JUNE

35.00

1.30
30.00
28.00

12.00
21.00
23.00
1.00
4£.50
4.50
36.00
8.00
2.50

54.00
ii1.50
19.00
23.60
?.00
?.00
6.50
7.00
5.00

29.00
44.00
20.00
21.00

41.00
29.00
.00
29.00
306.90
28.00
44.00
30.060
70.00

31.00
346.00
18.00
20.00
47.00
13.00
43.00
41.00
43.00

10.00
5.00
5.00
6H.506

DPATA FOR

4.00
5.50
6.00
4,00
4,50
2.00
$.00
5.00
8.00

247.00
110.00
156,00
123.00

JuLy

1046.00
132.00
1268.00
115.00
111.00

78.20
432.00
123.00
1§1.00

15.20
11.50
13.50
14.40

©e e e ot ot sy 49 443 s <tRS oo et 2000 OB Hhoe S0 4 484D PO Dew WAED e 4D anar $RO8 MO Uk RS St s T 04 b St A L B S RS B SR B G L 1 A 102 ke

7.40
?.00
8.20
3.20
2.30
3.10
19.30
5.60
4.90
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DATA FOR SEFTEMRER

10.00
5.00
6.00
6. 00
4.50
4.50
5.00
5.00

- 3.00

FH OIS STANDARD UNITS.

250.00
110.00
120.00
130.00

140.00.

200,00
190.00
120.00
100.00

ALl

10.80
7.70
.20
6.0

t1.10
7.40
4.90
3.20
4.20

OTHER FARAMETERS AKE IN MILLIGRAMS PER LITER



STATION \

8 DAR §9
% DEE S
N SFAD 736
HE-4-40

S
52
A
A
S
AY|
51
S
St

8
1]
9
&
v
3]

DO
DCh
GAC
DAL
BAD
RBEC
4 Che
8 Rap
17 CCR

51
§1
$2

b

DAR
DCE
pCR
CAC
DRE
RAR
DAC
RAD
RRC

t
2
K4

(h

DB~

DISCHARGE

. LESS THAN

YARLE 713 C

SUMMARY OF CHEMICAL CHARACTERISTICS OF SFRIMG WATERS FROM

THE VICINITY OF THE HUNTINGTON MO. 4 HINE PE

METALS

CR

cu

Ch

DATA FOR JUNE

0.3900
0.6300
0.%5300
@ .05600

0.02001.
0.0200L
Q.02001.
©.0200L.

0.0500L
0.0500L
0.0500L
0.05006L

0.2170
0.4530
0.1430
0.124640

0.00501.
0.00501.
0.00301.
0.60050L.

6/1962
&/1982
671982
671902

0.0010L
0.0010L
0.0010L
0.0010L

AR/
29/
30/
30/

DATA FOR JULY
0.%5000
0.4100
0.49200
0.34600
0.4300
0.4100

" 0.5360
0.04%0
0.14600

0.0500t.
0.05001.
0.05001L.
0.05001.
0.9500L
Q. 0500L.
0.0500L.
0.05001L.
0.0300L

0.02001.
0.02001.
¢, 02001
0.62001.
0.0200L
0.0200L
0.02001.
Q.02001.
0.02001.

0.1380
Q.1270
0.1640
©.0740
0.1160
0.0970
0.2820
0.04660
0.1380

0.00%501.
0.90%501.
0.00501.
0.6006501.
0.00501.
0.0050L.
0.0050L.
0.00%50L.
0.00%50L.

0.0010L
0.0010L
0.0010L.
6.0010L
0.00101.
0.0010L.
0.00§ 0L
0.0010L
0.00031.

i/
1/
17
12/
12/
12/
13/
14/
19/

174902
/1982
/49202
/1982
T/1902
T/4982
/49092
/15082
T/4902

DATA FOR SEFTEMRER

0.4100
0.4300
0.4300
@.3500
0.4800
0.43%500
0.2700
0.4500
0.5000

0.0500L
0.05001
0.05001.
0.03500L.
0.,05001.
0.03001.
0.05001.
0. 0500L.
0.05001.

0.02001.
0.02001.
9.02601.
0.02001.
Q.02001.
0.02601.
0.02001.
0.02001.
0.02001.

0.2100
0.1390
0.12%0
0.1100
0.1000
0.06%0
0.0710
0.1210
0.0930

0.0050.
0.0030L.
0.0050L.
Q.00501.
0.0050.
0.0050L.
0.00501.
0.00501.
Q.00501.

971982
9/1962
®/1902
971982
S/19602
f/1982
P/ IP02
Y1982
971982

0.00101.
©.,0010L.
0.0010L.
0.0010L
0.0010L.
0.0010L
0.00101L.
0.0010L
0.00101.

23/
23/
237
23/
237
24/
27/
207
297

FH LS STANDARD UNITS.

IS TN GALLONS FER MINUTE,

RMIT AREA

0.05001.
0.0500L
0.05%001.
0.0500L

0.0500L
@.0500L
0.05001
0.05001.
0.0500L
0.0500L
0.0500L
0.05001L.
0.0010L

6.0500L
0.0500L.
0.0%00L
Q.05001.
0. 05001
0.05001.
0.0%5001.
0.0%5001.
0.05001L.

ALl OTHER PARAMETERS ARE

MN

0.0900
0.1000
9,0600
©.0600

0.0900
0.0400
0.0%00
0.0700
Q.0400
0.04600
0.0900
0.0600
0.0900

0.9900
0.0700
0.0700
0.0900
0.0700
0.0700
0.0500
0.0700
0.0700

e 08 b e ot o0 $21t dhin ants 01}

7-60

I MILLIGRAMS PER LITER




TARLE 7-1% € (CONTINUED)

SUMMARY OF CHEMICAL CHARACTERISTICS OF SPRING WATERS FROM
THE VICINITY OF THE HUNTINGTON NO. 4 MINE FERMIT AREA

METALS

STATION DATE HE NI BA MO

DATA FOR JUNE

g bar §i 297 471902 0.0002L 0.04001. 0.00031. 0.0930 0.05001, 0.0100L 0.1000L.
? DEB 54 29/ 671982 ¢.0006021. 0.04001. 0.6004 0.1070 0.05001. 0.10001. a.1000L
N SEAD 736 30/ 4/1%82 6.00021. ¢.0400L. 0.0004 0.0730 0.0600 0.1000L 0.1000L
ML-4-10 30/ 471982 9.0002L 0.04001. 0.6003L. 0.0790 0.03001. 0.1000L 0.10001.

DATA FOR JULY

DCE $H i/ 174992 0.0002L 0.04001. 0.0004 0.10106 0.05001 0.10001. 0.1000L.
DCR 82 1/ 3/1982 0.00021. 0.0400L. 0.0003L 0.0930 0.05001. 9.1000.. 0.10001.
cat 51 1/ /1982 0.00021. 0.04001. 0.0003l. 0.0930 0.05001. 0.10001. 0.1000L.
DAL S 127 /4982 0.00021. 0.04001. 0.0004 0.0940 0.0506001 0.10060L. 0.10001.
BAD S i2s7 t/71982 @.00021. 0.0400L 0.00046 0.1010 0.03001. 0.10001. 0.10001.
@ REC S4 127 1719892 0.0002L. 0.0400L 0.00031. 0.0810 0.0500L 0.10001. 0.1000L
4 CbC §1 13/ 1/4982 0.00021. 0.0400L. 0.0007 0.1160 0.0600L 0. 1000L 0.10001.
# kAR S1 tas /1962 0.06003L. 0.0400L. 0.0004 0.0900 0.65001. 0.1000L 0.1000L
17 CCp §1 19/ 174982 0.0002. 0.04001. 0.0003L 0.0490 0.0600 0. 1000L 9. 10001
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a8 DAl §i A3/ 941982 0.00021. 0.04001L. 0.00031L. 0.1000 0.05001. 0.1000L. 0.10001.
8 DCB §Y 2B/ 9/1982 ©.00062L 0.0400L 0.0003 ©.0990 0.9500L 0.10001. 0.1000L
8 DCR §2 237 271982 0.00021 ¢.0400L. 0.00031. 0.0950 0.05001. 0. 50001 0.1000L
® CAC St 23/ 971982 0.0002L 0.04001. 0.0003 0.1030 0.60%500L. 0.1000L. 0.1000L
9 DER S 237 974962 0.00021. 9.04001. 0.00031L. 0.0990 0.0500L 0.10001. 3.10001.
8 BAB S4 24/ 971982 0.0002L 0.0400L 0.0004 0.0810 0.0%5001. 0. 10001, 0.1000L
4 DAL §1 287 9rive 0.0002L. 0.9400L. 0.000% 0.0930 0.0500L 0.1000L. 0.10001L.
7 BAD S1 217 /1982 0.00021. 0.04001L. 9.000% 0.09460 6.0500L.  6.1000L 0.1000L.
8 BRC S1 277 /4982 9.00021. 0.0400L. 0.0004 0.0990 0.0%5001L 0.10001. 0.10001.
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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.

' 7.2.3.1 Sedimentation Pond and Diversion Construction and Maintenance
Plans

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
faeility 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 structures 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.

o of
5"
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.3.1 Sedimentation Pond and Diversion Construction and Maintenance
Plans (continued)

Sedimentation Pond Specifications

Location: 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.

Design: In an effort to minimize environmental destruc-
tion, and still obtain adequate storage, two small
ponds were constructed in series.

Purpose: To comply with requirements of the Division of
Oil, Gas and Mining for the control of
sedimentation as listed under the Underground

Mining General Performance Standards. The
ponds were constructed in a manner to facilitate
the holding and settling of contaminated water
from the mine site. An emergency spillway was
provided to accommodate a massive inflow of
surface water exceeding the capacity of the
ponds. The ponds are cleaned as necessary and
the waste material placed in an approved disposal
site.

Construction:  The construction of the ponds was per specifica-
tions of the State Engineer, the U.S. Forest
Service, the Office of Surface Mining, and the
Utah O.G.& M.
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.3.1 Sedimentation Pond and Diversion Construction and Maintenance

Plans (continued)

06/06/83

The following construction specifications were followed:

(a)

(b)

(e)

()

(e)

(f)

()

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

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

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. They 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 construction of sedimentation ponds was performed under
the direction of a qualified professional.
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‘Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.3.1 Sedimentation‘ Pond and Diversion Construction and Maintenance

Plans (continued)

06/06/83

Capacity:

Safety
Precautions:

Monitoring:

Maintenance:

7

The structures have a capacity adequate to store
e runoff and sediment load fro_ni a 10-year, 24-
precipitation event, with an overflow
capacity in excess of that for a 6-hour, 25-year
event. \The ponds shown on the attached map
have a capacity of approximately .85 acre ft.

The structure is r larly inspected by a licensed
individual as requir /by law. The ponds are
cleaned as necessary 4

any weakness or defeets

. /

The sedimentation ponds are inspected after each
storm and e sediment is cleaned out as
necessary. no case is sediment allowed to build
beyond the point of reducing the pond capaecity
below .75 a¢re-ft. Sediment removed is stored on
the lower yard adjacent to the topsoil storage. If
the sediment is of acceptable quality, it will
ultimately be used to help reclaim the aea. ¥ it
is not of acceptable quality for reclamation, it
can at that time be taken underground for final

disposition or dumped in an approved disposal site.
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Mining and RecTamation Plan
Huntington Canyon No. 4 Mine Permit Application

03/16/84

Capacity:

Safety

Precautions:

Monitoring:

The structure will have a capacity adequate to store
the runoff and sediment load from a 10 year, 24 hour
precipitatﬁon 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 is regularly inspected by a licensed
individual as required by law. The ponds are cleaned
as necessary and any weakness or defects 1in 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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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.3.1

10/01/84

Sedimentation Pond and Diversion Construction andg

faintenance Plans (continued)

Maintenance:

Seeding:

Calculations:

The sedimentation ponds are inspected

after each storm and the sediment is
cleaned ocut 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 runcff
volumes and peak flows for design of
culverts, ditches and the sedimentaticn
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 tc the sedimen-
tation pond was divided into sub areas
in order to properly determine storm
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

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 in Figure 7-7 are
described in Table 7-16 idincluding 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 1is 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.
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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 10 7%
D-2 0.25 1.8 220 1.4 044 /90 ¢”7 5
D-3 0.31 2.7 300 1.7 044 ( 20
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
‘r” AD-3 3.3 50 800 1.7 .13 75
Lower Pad 3.5 20 760 4.4 .05 /90
| ot CV
. Qﬁga: {0"5 7&&
Total Drainage 17.8 £, '3 p tfc
DMM A4 ;7 / { / 7
go-¢7
o B)

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 F1gure 7-8. Also
see Example Problem 2.4 in "Applied Hydrology and Sedimentology for Disturbed Areas",
Barfield, Warner, and Haan.

5) Time of concentrat10n was calculated by dividing basin length by average velocity.
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

03/16/84

The Universal Soil Loss Equation (USLE) was wused 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 1is the 2 year, 6
hour precipitate value which for the Huntington No. 4
Mine facilities area is 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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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

' 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.

7.2.3.2 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 dis 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.

7-70
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Mining and Reclamation Plan
Huntington Canvon No. 4 Mine Permit Application

Table 7-17

USLE Estimates of Sediment Yield for

Huntington No. 4 Mine Facilities Area

Drainage R X LS c P A Area Yield

tons/acre (Acres) acre-£ft,

per yr. 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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Mining and Reclamation Plan
Humntington Canyon No, 4 Mine Permit Application

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 marmming's roughness coefficient of

0.04 and would provide adequate protection for
velocities in excess of 10 ft/sec.

o
renge
S
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MJ_m_ng and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Appllcatlon

TABLE 7-18

Spillway Design Specifications

Lower Pond Upper Pond
Design Discharge 3.11 3.11 '
(25 yr, 24 hr event) ;
(££3/sec) !
Marmming's n 0.04 - 0.04 ‘
Design Slope 0.25 0.75
Bottom width 3.0 3.0
(ft) —_
Side Slope 1.5:1 1.5:1
Normal Depth 0.18 0.14
(ft)
Design Velocity 5.52 8.1

AMENDMENT TQ 72

APPROVED Mining & RecIamataon Plan - - ——-
A/proved Division of Oil, Gas & Mining

by / : Moo — date
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

. Diversion Structure Specification

General: 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
I 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:

Location: 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..

- . Design: The diversion is constructed to be permament, and
is sized for a 100 year - 24 hour event rumoff
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

E]

AMENDMENT TO

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.

WED Mining & Reclamation Plan

e

ose: The diversion is intended to reduce the amount of

DReLY

\\ runoff from the steep, natural slopes that reaches
. D the reclaimed slope below. This will allow for
. " =z better establishment of vegetation on the slope
and further reducing erosion potential.

7-75
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I\’h.mng and Reclamation Plan .
Huntington Canyon No. 4 Mine Permit Application

. 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 i
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.

AMENDMENT TO

APPROVED Mining & Reclamation Plan
Wd. Division of Oil, Gas & Mining

by T//W date _5/7[_/752_/_?/?
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HUNTINGTON NO.4 MINE DIVERSION

PLANIMETER PROGRAM

Input Summary | i

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.

Output Summary

Runoff Depth = 1.3701 In.
Initial Abstraction = 0.6667 In.

Peak Flow = 21.98 CFS ( 1.3373 IPH )

AMENDWMENT TO

APPROVED Mining & Reclamation Plan
erd, Division of Qil, Gas & Mining

by / \ /ZW € _date = [/
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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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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

TABLE 7-19
HUNTINGION #4 MINE
VERIFICATION OF CULVERT CAPACITY

Inlet control applies to all culverts. Headwater was determined

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

lamation).

Culvert Location

Diameter Peak Dischargel H/D H

(Disturbed Areas) (in) (efs) (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 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 yr, 24 hr rainfall event
with a Fletcher-Farmer distribution.

~o Culvert Location Diameter Peak Discharge 2 H/D H
(Disturbed Areas) (in) (cfs) (in)
N Diversion A 24.0 2.53 ..0:5:..12.0
UD-2 | 36.0 1.41 0.5 18.0 T

o Wl aae

2)Peak discharge was determined using SCS TR-20 Computer Model.
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.3.1

03/16/84

Sedimentation Pond and Diversion Construction and Maintenance Plans

(Continued)

for sediment and erosion control. The discharges from the diversion
structures are onto a protective surface (i.e.: conveyor belting or
equivalent), and then into an area of rocks (or rip-rap) to dissi-
pate the energy prior to allowing the drainage to run naturally. At
the sedimentation ponds, overflows and channels are lined with rap-
rap (see typical) to the point of final dischargh into the ditch

above the road.

Conclusion: The diversion channels are adequate to divert the
expected runoff from a 10-yr, 24-hr precipitation event

at a non-erosive velocity (less than 5 ft/S).

Culverts

Drainage within the permit area is directed by diversions, open
ditches, and culverts. Undisturbed drainage areas are routed around
the mine site by temporary diversions. Road drainage flows throujh
culverts Tocated and designed by the U.S. Forest Service. Disturbed
area drainage 1is 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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Mining and Reclamation Plan
. Huntington Canyon No. 4 Mine Permit Application
TABLE 7-19
HUNTINGTON #4 MINE
VERIFICATION OF CULVERT CAPACITY

Inlet control applies to all culverts. Headwater was determined using Figure
7-8 (from Design of Small Dams, U.S. Bureau of Reclamation).

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 12.0 .065 £ 0.5 < 6.0
. D-4 12.0 .09 J0.5  <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 parameters
described in Table 7-16 for a 10 yr, 24 hr rainfall event with a Fletcher-
Farmer distribution.

Culvert Location Diameter Peak Discharge2 H/D H

- (Disturbed Areas) (in) (cfs) (in)
Diversion A 24.0 2.53 0.5 12.0
up-2 36.0 1.41 0.5 18.0

2) Peak discharge was determined using SCS TR-20 Computer Model.



Mining and Reclamation Plan
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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

Beaver Creek Co'al. 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. '

06/06/83 7-84
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BEAVER CREEK Coal Company ‘ \
Post Office Box 1378

>

o Price, Utah 84501 | "
. Telephone 801 637-5050 _
March 16, 1987 k\j e
MECELY
l I ‘

gL
A8 MAR 18 1387 L
Mr. D. Wayne Hedberg

Permit Supervisor DIVISION OF

Utah Division of 0il, Gas & Mmmg OlL. GAS & MINING
355 West North Temple

3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

Re: Water Monitoring Amendment
Humtington Canyon No. 4 Mine
ACT/015/004-86A, #3

Emery County, Utah
Dear Mr. Hedberg:

In response to your letter of 2/3/87, the following information is
herein submitted:

_ (1) Figure 7-10 has been revised to reflect bi-amnual sampling
‘ - frequency for quality for station 4-1-W;

(2) The narrative portion of the MRP which describes the sampling
program has been revised to reflect the proposed changes;

(3) Twelve copies of the revised MRP pages are included with this
1etter.

Thank you for your consideration and assistance in obtaining this
approval. If you need any further information, please let me know.

Respectfully,

s

Dan W. Guy
Manager Permitting/Compliance

DWG/rs

cc: Jay Marshall
File
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7.2.5 Mitigation and Control Plans (continued)

In gemeral, due to the nature of umderground mining
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 control 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 implemented
within 90 days of such observation: (1) The ponds will
be cleaned; (2) the filter dike will be replaced; (3)
additional sediment control 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 cleaning; (6) enlargement of ponds.

Prior to initiating such mitigation measures, Beaver
Creek Coal Company will confer with the regulatory
authority for approval.

7.2.6 Surface Water Monitoring Plans

03/16/87

Stations

There are 5 surface and spring monitoring points
located in the area of the Huntington No. 4 Mine. The
stations will be monitored according to the
specifications described in this section.

7-85
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Springs and Seeps

The locations of all present Spring monitoring stations
are shown on Plate 7-3, and described in Figure 7-9.
Springs and seeps are sampled at the point where they
surface.

NOTE: Due to the inaccessibility and potential health
hazard of sampling a culinary water supply, Beaver
Creek Coal Company will no longer sample the Little
Bear Spring, Station 4-1-W. Sampling and flow data for
this station will be obtained from the Castle Valley
Special Service District, and provided to the Division
with the Annual Report for the property.

Streamflow

Stream monitoring stations were upgraded during the
Fall of 1981 and Spring 1982. Gaging locations are
maintained above and below the permit area on MiTl
Fork. Site descriptions follow.

AMENDMENT TO

APPROVED Mining & Reclamatio_n.Pian
Approved, Division of 0il, Gas & Mining

b //awx /P nog— dote _L/,Zé%g

7-85a
11/8/88
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Springs and Seepa

The only apring monitored in the paat at thias mine was the
Little Bear Spring ;(formerly. Station 4-1-W). The apring is
now totally captured by the Castle Valley Special Service

Diatrict and used for culinary water aupply. The Service

" Diatrict monitora the apring flow and quality as needed, and

controla acceza to the water by a locked box. Since the
apring ia adequately monitored by thia agency, and data is
available upon requeat, Mountain Coal Company hasa =liminated

thia atation from 1ita monitoring program.

F e nerscr g eI

01/18/94
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¢ DEPARTMENT OF ENVIRONMENTAL QUALITY - Water K%t:;lig g,mlrd
i DIVISION OF WATER QUALITY | , Y e
" Lynn F. Pent
288 North 1460 West ‘ Vics Charman
j P.O. Box 144870 R. Rex Ausbum, P.E.
Dianne R. Nielson, Ph.D. 3 Salt Lake City, Utah 84114-4870 David S. Bowles
Executive Director (801) 538-6146 Voice Patricia S. Briggs
Don A. Ostler, P.E. (801) 538-6016 Fax } Nan Bunker
Director (801) 5364414 T.D.D. Leonard Ferguson
‘ Dianne R. Nielson, Ph.D.
Joe C. Nielson
K.C. Shaw
v ' Leroy H. Wallstein, Ph.D.
August 30, 1995 : ‘ - Don A. Ostler, P.E.
. . Bxecutive Sectetacy
Dan W. Guy
Mountain Coal Company
P.0O. Box 591
Somerset, CO 81434
Dear Mr. Guy:
Subject: UPDES Permits No. UTG040014 - Gordon Creek and UTG040015 - Hunﬁngion Canyon

Your recent letter states that you have discontinued two of your discharges into waters of the State and that the _
above referenced permits to discharge are no longer needed. Therefore, on the basis of your request, your
discharge permits will be removed from our active files and will be considered as no longer in effect.

If you plan to have any future discharge into waters of the State, please submit an application for a permit to
_our office at least 180 days before the date the discharge is to begin. If you have any questions, please contact
Steven McNeal at (801) 538-6075.

Sihcerely,
/ﬂw . ) e

Donald A. Hxld,\?h.D Manager
Permits and Compliance Section

KCkc

cc:  Judy Kobus-Fisk, U.S. EPA Region VIII |
Claron D. Bjork, Southeastern Utah District Health Dept. I
Dave Ariotti, District Engineer — X
| | UN CORPOR \TED |

EFFECTIVE:

) | g NOV 01 1995
| 3 as ¢

Uras Drvision OIL, Gas AND MINING‘

L Beeran Amoeac, TS 0o
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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. The sediment sampler,
staff gage and crest gage were previously removed at the

- request of the Forest Service. Flow is measured by a
- portable flume. Monitoring will be done on a quarterly

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'ian 4-6-W)

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

_prev.ia’us sediment pond inlet. The station will continue

to be monitored on a bi annual basis until Final Bond
Release. o

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

10/02/95

This station is Iocatéd at the previous sediment pond

outlet. The station will be monitored bi —_ahnual]y until
Final Bond Release, to access the effectiveness of the
paﬂd area reclamation.

}im%CQNRFQﬁgﬁxHEI)
! ERFECTIVE:

a NOV 011995
a5c

7-87 i

Uran DivisioN OiL. Gas AND MINING
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10/02/95

. Lower Mill Fork (Station 4-8-W)

'This station formerly included a 2 foot wi‘dtb 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 i:lu'sv location:
therefore, upon approval from the 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 SPec1a1 Use- Permzt for this
site will be canceled.

The station.will continue to be nibn.itared, with flow
measured by a portable flume. M(mi-to:.ing‘w,.ill be_ on a
bi-annual (2 per annum) basis' until final bond release.

e T T

lLN’\L/uJRTP& Rm TELC
EFFECTIVE;

NOV 01 1995
asCc

\
l
1
1]
|
!

7-88 l.i, Urtag Division OiL, Gas AND MININ(_}

i
1
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7.2.6 Surface Water Monii;or.in Plans

' Water Quality and NPDES Discbaz_-ges

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

Water quality samples were also collected from the in-
flow to the sediment pond 4-'7—W.' The sediinent‘po,nds
removed; however, the 2 sites will continue to monitored -
' bi annually to assess the pond area reclamation.

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

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

 INCORPORATED |

EFFEC T“”"

L | novortes

7-89 i Utan Division Oi, Gas ANp MiNiNG
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FIGURE 7-10

. STREAMFLOW AND WATER QUALITY MONITORING PROGRAM

HUNTINGTON CANYON NO. 4 MINE

STATION: 4-3-W 4-6-W 4-7-W 4-8-W
LOCATION: Upper Mill Inflow Outflow | Lower Mill
: Fork ‘to - from - Fork.
reclaimed | reclaimed
pond pond
area. area.
TYPE: - Intermittent Surface | Surface Intermittent
: | Stream. Runoff. Runoff. | - Stream.
FREQUENCY : - Bi-Annual Bi-Annual Bz -Annual 'Bi-Annual
. FLOW Portable Portable | Portable | . Portable
DEVICE: . Flume. - Flume. Flume. Flume.
RESULTS DOGM DOGM DOGM DOGM
NSRRI s .
M [ TR i
{ INCORPORATED
T EFFECTIVE:
NOV 01 1895
g5¢]
‘ | v ‘ | o & {ran DivisioN OiL, GaS AND MINING B
7-90
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Huntington Canyon No. 4 Mine Permit Appiication_

II 7.2; 6 Surface Water Moni toring Plans (Continued) 4

The stati ons will 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 determined from flume measurements or a
p}ortabie flume. Flow measurements afe determined using a
volume/time or portable flume measurement at Stations 4-6-W
and 4-7-W. '

" INCORPORATED
EFFECTIVE:

NOV 01 1995
a5

Utan Division O1L, Gas AND MINING

110/02/95




Figure 7- 11 :
Beaver. Creek Coal Comparty Water Monitoring Report

Property:

Date Sampled: Date Analyzed:
Station: o

'Location '

Type:
Frequency

F:Leld Measurements:

Water level or Flow

PH.

| Specific Conductivity : (ohms/cm)
Temperature , : ‘ o)
Dissolved Oxygen : (ppm)

(Perennial streams only)

Laboratory Measurements (mg/1):

Total Settleable Solids:

Total Suspended Solids :

"Total Dissolved Solids :

. ‘1- Total Hardness (as CACO3):

Acidity (CaC0y)

-2

*Carbonate (CO3 )

*Bicarbonate (HC) 3*1)

*Calicum (Ca)

Chloride (Cl)

Iron (Fe)

*Magnesium (Mg)

*Total Mangznese (Mn) |

*Potassimm (K)

*Sodium (Na)

*Sulfate (SO 4-2)

‘ . 0il & Grease ;

Cation - Anion Balance

* Dissolved Form 7-91a
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7.2.6 Surface Water Monitoring Plans

03/16/87

Sampling Devices (continued)

Water temperature is determined with a thermometer in the
field; pH and specific conductance are determined in the .
field with the appropriate meters.

The samples for T.D.S., and T.S.S., Iron, Manganese,
Nitrate, Sulfate, and Chloride is collected in a clean,
water-tight container of adequate volume (approximately 1
gallon) to allow for testing for all parameters needed.

If other parameters are needed at some point in time, the
sampling devices used will be those recommended for those
particular type samples. Recommendations can be obtained
from various State water quality experts or consulting firms
if needed.

Sampling Methods

Only a qualified individual performs the water sampling. The

‘individual familiar with the operation of all devices, such

as flumes, pH meters, thermometers, 'specific conductance
meters, and with all sampling methods and containers for the
various tests.

Sampling is conducted on a regular schedule, and in a
consistent mammer as nearly as possible. Access to certain
sample points is impractical at times, mandating occasional
deviation from the schedule. All points are checked when
possible, and a report is submitted even when dry or
inaccessible.

7-92



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

. 7.2.5 Mitigation and Control Plans (continued)
In general, due to the nature of underground miﬁing

activitieas at No. 4 Mine, it is highly unlikely that the
guality or quantity of water will be affected. An ongoing
water monitoring program has been established to document
any changes in water characteriastics 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 implemented within
90 days of such observation: (1> The ponds will be cleaned;
(2) the filter dike wi;l be replaced; (3) additional
sediment control measures will be added upstream from the
sediment pond (additional straw bale dikes, silt fences,
undefground settling basins); (4) mine water discharge will
. be piped directly to ponds, eliminating overland flow; (3)
chemical treatment of influent to promote cleaning; (6)

enlargement of ponds.
Prior to initiating such mitigation measures, Beaver Creek
Coal Company will confer with the regulatory authority for

approval.

7.2.6  Surface Water Monitoring Plans

Stations

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 specif.fﬁ&igng_gggsribed‘in this
section. ' INCORPORATED

. | 7-85 - AJG 4 993

06/21/93
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)

06/21/93

ringas and Seeps

The only spring monitored in the past at this mine was the
Little Bear Spring (formerly Station 4-1-W). The spring is
now totally captured by the Castle Valley Special Service
Diatrict and used for culinary water saupply. The Service
District monitors the spring flow and quality as needed, and
controls access to the water by a locked box. Since the
spring is adequately monitored by this agency, and data is
available upon request, Mpuntain Coal Company has eliminated
this atation from its monitoring program.

Streamflow

Stream monitoring stations were upgraded during the Fall of
1381 and Spring 1982. Gaging locations are maintained above
and below the permit' area on Mill Fork. Site descriptions
follow.

INCORPORATED

AJG 41993

UrAR DIVISION Ol GAS AND MINING
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Upper Mill Fork (Station 4-3-W)

’ . - 7.2.6 Surface Water Monitoring Plana

Thia aite is monitored at the upper end of the Foreat

Service Road in Mill Fork Canyon. . The sediment sampler,
ataff gage and crest gage were previously removed at the
reqﬁest\ of the Forest Service. Flow is measured by a
portable flune. Monitoring will be done on a

quarterly

baaia until Phase II Bond Release, and then on a bi-annual

(2 per annuﬁ) baais until final Bond Release.

Inflow to Sediment Pond (Station 4-6-W)

This atation ia monitored on a'monthly,basis and reflects
surface runoff from the site into the sediment pond. It is
located at the zediment pond inlet. . The atation will
continue to be monitored on a monthly basia until Phase II

. ' Bond Release, and then eliminated along with the pond.

‘Qut flow from Sediment Pond (Statian 4-7-W)
Thia atation is located at the sediment pond outlet and is
alao a U.P.D.E.S. Diacharge Point. The atation ia monitored
monthly as required by the U.P.D.E.S. Permit for the
property. Monitoring will continue per U.P.D.E.S. Permit
requirements until Phase II Bond Release. After that time,

the Station will be eliminated along with the pond.

Lower Mill Fork (Station 4-8-W)

Thia atation includea a 2 foot iyt i atr—dapit b
Parshall flume. 1t is located at tlje ,

‘ ' 7~-87

6/21/93
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Fork Canyon, on U.S. Forest Service property, and is covered
by a Special Use Permit with the U.S. Forest Service. The
atation will be monitored on a quarterly basis until Phaae
II Bond Release, and then on a bi-annual (2 per annum) basais

until final bond release.

INCORPORATED
- EFFECTIVE:

AUG 4 i993

' 6/21/93
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7.2.6 Surface Water Monitoring Plans

Water Quality and NPDES Discharqea

Water Quality Samples are collected at deaignated sites on
Upper Mill Fork (4-3-W) and on Lower Mill Fork (4-8-W).

Water quality samplea are alao collected from the in- flow

to the sediment pond 4-6-W and from the outflow from the
aediment pond 4-7-W.

A deacription of the Surface Water Monitoring Program is

provided in Figure 7-10. Locationa are shown on Plate 7-3.

Location 4-7-W ia an NPDES dischafge point. - Location 4-7-W

is monitored for poasible discharge of atormwater runoff

from asurface reclaimed areas.

Monitoring Frequency

6/21/93

Station 4-3-W and 4-8-W are monitored quarterly for flow

‘and quality until Phase II Bond Release, and then will bhe

monitored bi-annually until final Bond Releaae. Stationa 4-
6-W and 4-7-W are monitored monthly for flow and quality
when accessible. 4-7-W is an UPDES\Discharge Point, and is
monitored according to the permit. Stationa 4-6-W and 4-7-W
will be eliminated after Phaae II Bond Release and removal

of the ponda and UPDES requirements.

INCOREQRATED

AG 41998
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Figure 7-10

R _QUALITY MONITORING PROGRAM

HUNTINGTON CANYON NO. 4 MINE

Station Location Type Frequency Flow Device Results to: Remarks
4-3-W Upper Mill Intermittent =Quarterly Portable Flume DOG&M
Fork Stream ’ .
4-6-W Inflow tb Surface s=Monthly Portable Flume DOG&M
Sed. Pond Runoff
4-7-W outflow from | Discharge sxMonthly Portable Flume DOG&M Monitored as per
-Sed. Pond ) ' EPA:DEQ NPDES Permit
4-8-W Lower Mill Intermittent =Quarterly 2 ft. Parshall DOG&M
Fork Stream Flume o

xFrequency will be changed to Bi-Annual after Phase I1 Bond Release.

xx Stations will be eliminated after Phase II Bond Release;

e

o661 7 9NV
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7.2.6 Surface Water Monitoring Plansa (Continued)

The atationa will be monitored for the parametera and reported in
the form aa shown on Figure 7-11, “Mountain
‘Monitoring Report".

Coal Company Water

Sampling Devicea

Streamflows are determined from flume measurements or a portable‘

flume. Flow meaaurementa and UPDES pointa are determined uaing a

volume/time or portable flume measurement at Stationa 4-6-W and
4-7-W. |

]{NCORP@RATED

EFFECTIVE:

AG 41933

21793
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. | FIGURE 7-11
’ Mountain Coal Company Water Monitoring Report

Property:
Date Sampled:
Station:
Location:
Type:
Frequency:

Date Analyzed:

Field Measurementsa:

Water Level or Flow:
PH :
Specific Conductivity:

Dissoclved Oxygen:
(Perennial atreama only)

# Total Settleable Solids
- Total Suspended Solids

»

3 . Total Diasolved Solids
. Total Hardneas (as CACOa) :
Acidity (CaCOax)

=Carbonate (COx—& )

sBicarbonate (HC) %)
‘#Calicum (Ca)d
Chloride (C1-)

Iroen (Fed

sMagneaium (Mg)

*Total'Manganesé (Mn)

#*Potaaaium (K)
=Sodium (Na)
*Sulfate (S0.-%)

# » 0il & Grease

Cation - Anion Balance

» Disaolved Fornm
. *» UPDES Samplea Only -

MG 41993

7-91a

UTAH DiVISION OIL, GAS AND MINING

—_
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Mining and Recla..ion Plan .
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7.2.6 Surface Water Monitoring Plana

Sampling Devices (continued)

Water temperature is determined with a thermometer in the field:
pH and apecific conductance are determined in the field with the

appropriate meteras.

The asamplea for T.D.S., and T.S5.S., Iron, Manganese, Nitrate,
Sulfate, and Chloride ia collected in a clean, water-tight
container of adequate volunme (approximately 1 gallon) to allow

for teating for all parametera needed.

If other parametera are needed at aome point in time, the
aampling devicea wuaed will be those recommended  for thoae
particular type aamples, Recommendationas can be obtained from

various State water gquality experta or consulting firma if

needed.
Sampling Methodas

Only a qualified individual performa the water aanpling; The
individual familiar with the operation of all devices, such as
flumes, pH meters, thermometeré, aspecific conductance metera, and

with all sampling methoda and containers for the various teats.

Sampling is conducted on a fegular achedule, and in a conaiatent
manner as nearly aé posaible. Acceas to certain sample pointas ia
impractical at timea, mandating ‘occasional deviation f£from the
achedule. All pointa are checked when poaaible, andva report ia

INCORPORATED
EFFECTIVE:

aubmitted even when dry or inaccesaible.

AG 41993
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7.2.6 Surface Water Monitoring Plana
Analysias Methoda

All water'analyaia are performed by a qualified laboratory usaing

atandard methoda for analyses. Whenever pbssible, temperature,

PH, and apecific conductance will be performed in the field by
environmental personnel for more precise data collection. Thoae
paramatera that cannot be tested in field are run by a cgrtified,
reputable, commerciai lab. Check aamp;és on our laboratory are

"aent out periodically to a commercial firm.
Reporta

Reporta are aubmitted to DOGM within aixty (60) daya of the end
of each quarter. Theae reporta include: astation number, type,

location, date of collection, and all data required for the
parametera checked. '

All asupport data, and a complete copy of all monitoring reaults
are kept on file at the Mohntain Coal Company ocffice. '

General

It should be noted that the above deacribed aampling program doesa
not include the UPDES sampling program for location 4-7-W. The
UPDES atation ia aampled according to the requireménta‘ in the
UPDES permit and results are sent to the EPA‘and State of Utah as
requiréd. A copy of each report is kept in file in the Mountain
Coal Company office. A description of the atreamflow and quality
monitoring érogram is summarized in Figure 7-10, Locations of

monitoring atationa are ahown on Plate 7-3.

TNCORRORATED

NG 4195
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Section 8-

SOIL RESOURCES

A 3011 survey of the Huntington Canyon No 4 Mme was conducted B

iny July 1980 to prov1de soil resource mformatlon to meet the
‘requirements of the- Utah D1V1s1on of 011, G&s & Mmmg and ‘the

Office of Surface Mmmg This soil survey was performed by James‘

P, Walsh & Assoclates based on-a contract with Beaver Cx'eek Coal
Company. Addltlonal mformatmn was collected on. the stturbed
Land designated areas in 1982 ag part of a request by DOGM. ,

‘8.2 Methodology

The mine site area has not been mapped by the USDA Soil
Conservation ‘S;Ei'vic‘e (SCS). Plate .8-1, Soily.Inventory of Hunting-‘
ton Canyonn No. 4 Mine &fé‘a*'wés“;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 larg'é"part of the area _wasi-;,met'-pﬁ)é'd as
Disturbed Land. | | |

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

Soil series deseriptions are adapted from the SCS to be site'

,.:,.gpemﬁc Detal.}ed pedon descrlptlona, gre presented for the thrae-

-06/06/83

major soil sgr;es at the site. Pedons were desembed in: fresh road -
cuts to 60 inches or to bedrock, whichever was shal}mvest‘

The three major soil series were sampled in 1980 st the s’ité{
Samples were analyzed by Colorado Agmcultural Consultants of

Brightori,. Colorado. Parame’ters tested ‘were DH, electrical con-

81



8.2 Methodology (continued)

RPN duct1v1ty, saturatlon percent, soluble calclum, magnesium and
e sochum, avallable potassmm, texture clasa from percent sand, silt,
clay and 'very fme sand, organic matter pereent, phosphorus, lime,
boron, ammoma—mtrogen, and n1trate-rutrog\ens

Wiy

Additional samples were co]lected in July'1982 on- Dlsturbed Land
de31gnated ar“ as, The;ie samples werelcouect %t@ at; agast 30 em’
and analyzed for all the parameters tested in 1980 w1th the

exception of boron, organic matter,. ammom ltrogehm and very
fine sand. Analyses of the 1982 samples were conducted by
¢, . Bookeliffs = Commercial -]

baboratories in: Steamboat Springs,

a

)

-

o e . Lo N K v

Present and potentlal uses of the soﬂs of the site hayve been
evaluated based on. SCS Squ Survey Interpretation 1nformat10n.
The soﬂs have no potentxal as. ccepland or pasture land.. The soils

) havc,not been evaluated by.: the SCS for their. -potential productloni'
g as rangelan,d but, then' capability groups are given.

The soils ai-e evaluated as.seedbed quality matemal for drastxcally
disturbed land. The evaluation method used is that of the. SCS
Each horizon of each pedon is rategd for seedhed;quality. material.
based on the field deserlptlon and the analytlcal data. Recom-
mended use for each SO;ll is glven.

O

y the; SCS in- the_ area. In some, Cases;. the descrxbed pedons are .
out51de of the accepted range of characteristies for the series;.
those d1fferences are noted in the text.

06/06/83 ey 820
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8.2 Methodology (continued) R -

The soils in this report have not been correlated by the SCS.
'Classlfleatlons are based on- morphology as deseribed in the fleld

and to a lesser degree on the analy’ucal data. Where analyneal

dsta do not support the field descmptlons, the soils are elassrfled
aecordmg to the field descrlptlons

-l 5
T Ty

SRR

““%3 Soil Resouree Information for the Mine Plari’ Arés

»1 Soils Identification

The soils ‘at the Huntmgwn Canyon No. 4 Mine were mltlally

examined with stereoscopic aerial photographs prov1ded by Beaver
Creek Coal Company. This allowed the consultant to pre—

* determine slopes, 1end forms, and vegetatlve patterns, Soﬂs were
“then examined in the field (see Section 8.2 Methodology) The soﬂ.
descrlptlons were compared withe recorded characterlstlcs of the

soils in adjacent counties and in the offacml Sorl Conservatlon

“iSérvice (SCS) series deseriptions. To make them srte specxflc,

map units are compnsed of soil series and mclusmns found w1thm
g area. " |

R R Soil Seties Déscriptions

06/06/83

i TR
. b

Disturbed Land Fill Material |

i"’ﬁe, dlsturbed land f111 mai,erw.l eons1st$ of deep, rapidly perme»"f

able; wenwdramed mateiials Tha : matemals are pmmarlly flﬁ‘

- derived: from sandstone and shale. Armual preelpltatlon 1s 12 ‘to 2?*?3
*inches. The mean annual soil temperature ranges from 38° to

45°F, and the frost free per1od is 60 to 129 days. The natwe
vegetation has been removed.
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8.3.2 Soil Series Descriptions (eontinued)

Disturbed Land Fill Material (continued) =

The available water capeacity is low, ard permeability is moderate.
These materials are used for fiil 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, T168, R7E isz

. s pale brown (10YR 6/3) gravelly loamy sand, brown (18YR 5/3)

ﬁa_;oist; massive, loose, nonsticky and non-plastie, ¢alecaréeus,

.30 p.ercen? gravels, :2 percent cobbles, 5 percent stones, 5
percent boulders.

- Patmos Series © -

The Patmos series consists. of moderately deep, moderately perme-

- able, well-drained soils. Thase soils formed in colluvium c’i“eg‘:;ived
- from sandstone and shale. Annual precipitation is 12 to 20 inches.

The mean annual air temperature ranges from 380 to 45°F, 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 &f 21 inches is aboiit 2'to 4

The Patmos series is a member of the loamy-skel

06/06/83

- inches, and permeability is moderate.” These soils are used -for

watershed, and wildlife habitat.

and 700 feet north of the southeast corner of Section 16,"'-»’71_2,}5{6*58,'
R7E is:

. . My il N
- - wbroalating

i nmé&d;
(calcareous). fmgxd family of Typic Ustorthents. A- repr«esentatwe;
profile of Patmos gravelly loam, strongly sloping, 1500 feet west,
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8.3.2 Soil Series Descriptions (econtinued) SEERS T ST

06/06/83:

Patmos Series (continued)

C1

S

C2

.02

0 to 3 inches; partially decomposed wood twig and leaf
¢~ fragments. - sob Y we
Al 0 to 6 inches; brown (10YR 5/3) graveny loam, bmwn—d&rk

brown (10YR 4/3) moist; weak medium subangular biocky‘

. ‘structure; soft, ‘very friable, shghtly sticky and shghtly

plastie; calcareous; 25 peércent graVeIs, 5 percent boulders,

common: fine roots; clear smooth boundary.

6 to 26 inches; yellowish brown (IOYR 5/4) gravelly loam'

blocky structure; slightly hard, frlable, slightly sticky and

- slightly plastic; caleareous; 30 percent gravels, 5 percent

cobbles, 2 peréent stones and 2 pereent boulders; co’mmon

- fine roots; band darkened by: orgame 'material from 6 to ¢

.inches; clear wavy boundary. « . .<¢ :

26 td.38 inches; light yellowish brown (LOYR 6/4) very cobbly

loamy sand; single grain; loose, non-sticky and non-p‘lasti'(é,

. ¢dleareous, 15 percent gravels, 15 percent cobbles, 5 pei'cent

‘.. stones and 2 percent boulders, abrupt smooth bounciary.

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

Podo Series

The Podoc series consists of shallow, somewhat excessively-drained

. soils. These soils formed in ecolluvium. Annual precipitation is 16

" to 30 inches. The mean annual air temperature is less than 420,

and the frost free peried 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 seriés is a member of the loamy mixed (ealeareous),

frigid family of Lithiec Ustorthents. A representative profile of
Podo gravelly sandy loam, 900 feet west and 500 feet narth of the
southeast corner of Section 16, Ti88, RTE 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).

- C1 3 to 13 inches; light brown (7.5YR 6/4) gravelly sandy:loam,

06/06/83

brown (L0YR 5/4) moist; single grain structure, loose;.non--
-stieky - and ' non-plastic - ealeareous, 15 percent. gravels;. 10
percént esbbles, 5 percent stone, some minor lime.accumuld- -
tions from 11 to 13 inches; fine earth material similar to-C1
fills eracks in bedrock; abrupt wavy boundary.

R 13+ inches; weathered sandstone.
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8.3.2 Soil Series Deseriptions (continued)

Quigley Series

.. The Quigley series consists of deep, moderately permeable, well-

06/06/83

drained soils. These soils formed in colluvium and alluvium derived

- -. fromsandstone and shale. Annual precipitation is 13 to 16 inches.
..~ The mean annual soil temperature ranges frem 400 to 459F. The

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

. The avaijlable water capacity is greater than 0.1 in/in, and perme-

ability is moderate. These:soils are used. for wildlife habitat,
watershed and recreation. R s

The Quigley series is a member of the coarse-loamy mixed family
of Typic Haploborolls. A representative prcfile of Quigley sandy

-loam, 400 feet west and 100 feet north of the southeast corner of

Section 17, T168, 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, caleareous, 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 plastic,
=7 dalcarepus, 10 percent. fine gravels-of varicolored sandstone,
few fine roots; diffuse boundary.- = -

8-7



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

8.3.2 Soil Series Deseriptions (econtinued)

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 stieky and
slightly plastie, calcareous, 15 percent fine gravels, 10 per-
e¢ent cobbles, 2 percent stones, few fine roots; few very fine
filamentous lime threads, clear boundary.

Cdeca 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; calecareous, gravels
have thick undercoating of lime, 30 percent gravel, 10
percent cobblestones and boulders.

~ 8.3.3 Map Unit Deseriptions

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 outerops; 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. 1t is fill derived from

sandstone and shale. Typically, it is a pale brown gravelly loam
sand.
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8.3.3 Map Unit Descriptions (continued)

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 VII 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. Included 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

06/06/83

bedrock is at a depth of 20 to 40 inches.

8-9
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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)

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 ergsion
hazard is slight.

The Podo soil is shallow and somewhat excessively-drained, It is
formed in colluvium derived from sandstone and shale.

Typically, 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 bedroek
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.

8-10
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8.3.3 Map Unit Descriptions (continued)

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

(continued)

This unit is 75 percent Quigley sandy loam, and 25 percent other
EEE R R soils. The Quigley sandy loam soil is on the fans and toeslopes.
Cieng -t _ Included in this map unit is about 20 percent other soils. Stratified
alluvial soils occur on the valley bottom along the stream. Also
included are soils similar to Quigley but in skeletal families
R (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.

» b The Quigley soil is deep and well-drained. It is formed in alluvium
. . ng, 1 s - 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 reecrea-
tion. It is also used for mining activities. This map unit is in
capability unit Vle, not evaluated for range site.

The present plant ecommunity is mainly big sagebrush, rabbitbrush,
lodgepole pine, Oregon grape, and yarrow. The potential product-
k., v, leity data is not available. ‘

06/06/83 e 8-11
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8.3.3 Map Unit Descriptions (econtinued)

Map Unit: RL - Roekland

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 shaliow 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 eapability unit VII s.

8.3.4 Present and Potential Productivity

06/06/83

Crops and Pasturelands

None of the soils mapped at the site have potential for erops 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.

8-12
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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 VII. The principal 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 VIII have limitations that preclude 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 dJuly 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.

8-13
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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 VIIE
Quigley NA NA NA

NA - data not available

- 06/06/83 ‘8-14




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

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 econduectivity 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. 19882 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/em 8 8-16 16 Excess Salt
3. Toxic Materials Low Medium High Toxieity
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 o
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 COS, S Too Sandy

LFS, LVFS FS, VFS

11. Coarse Frag. (wt %)
3-10 in. (7.6~25.4 cm) 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.
b1t in kaolinitie family, rate one class better if experience confirms.
From National Soils Handbook, NSH - Part II (403.6(2)), 1978.

BT T

06/06/83 - _— 8-16
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1

" Table 8-3

“

EVALUATION OF TOPSOIL MATERIAL

Map \ Toxic® Soil wind® 4 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 fairC fair fair FAIR

Podc 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 fairc fair-poor fair-poor FAIR

Fill Material :

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

Fill Material
06/06/83
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Table 8-3 (econtinued)

EVALUATION OF TOPSOIL MATERIAL

Toxic® Soil wind® 4 Available®
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 FAIRf
Fill Material -
Disturbed Land 7 —_ good good —_ good NA NA good NA NA FAIRf

Fill Material

8-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 desecription
€-gvaluated 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.

06/06/83
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8.5 Physical and Chemieal 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 conductivity, 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 criteria.

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.

Eleetrical 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

819
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Table 8-4

SOIL CHEMICAL AND PHYSICAL PROPERTIES

Sample

depth (in) EC SAT% M, SAR AK TEXT SN SI CL vrs® N03 NH3? om? M B?
Quigley-like / Hole: 2
0-7 7.7 2.0 36.0 1.85 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 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 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 1.81 1.1 250 SL 74 18 8 7 3 0.4 1.2 0 9.2 0.05
Patmos / Hole: 8
0-6 7.7 3.0 38.0 5.27 1.5 690 L 50 39 11 18 14 0.9 13.1 9.1 0.48
6-26 7.4 5.0 37.0 27.01 0.6 330 SL 70 25 5 7 53 2.4 2.7 9.1 0.28
26-38 7.1 3.4 47.0 15.59 1.8 820 SCL 58 26 16 6 64 1.2 2.5 9.2 0.39
Podo / Hole: 9
0-13 3.1 27.2 7.34 1.6 230 LS 80 14 6 8 4 0.6 2.3 9. 0.17
Disturbed Land Fill / Hole: 1
Grab 1.4 24.3 7.1 1.2 = 30 SL 61 26 13 11.6 27.
Disturbed Land Fill / Hole: 3
Grab 3.4 32.2 19.7 0.6 63 CL 40 37 23 11.6 50.7
8 _Not tested for during 1982 sampling.
06/06/83 8-20
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Table 8-4 (continued)

SOIL CHEMICAL AND PHYSICAL PROPERTIES

depth in) pH ~EC SAT% N. C. Mgy SAR AK TEXT SN SI CL ves® No3 NH3® oM® P LM 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

8 _Not tested for during 1982 sampling.
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8.5 Physical and Chemiecal Properties of Soils (eontinued)

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 borqn. pH of the Podo _§6il 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 estabﬁshiﬁg
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 'ycoar,,sfe
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 watér 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

06/06/83

- 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 faetors 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

r‘\',“?"\?‘g.{

AR A
o

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 seedbed 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 econducive to successful establishment of vegetation during
reclamation is given in Section 8.8 and 8.9, respectively.

a TR

06/06/83

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

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.
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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’-ahd Reél&ma-»
tion Plan.

Depths of Suitable Topsoil Available for Reclamation - =

¥ oaiTh
S
be R VS

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

The disturbed land fill material has fair characteristics-for reeta=-
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 outcrops and road cuts tha_t_:_'wil‘l 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 reciamation.
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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
e (restrictive feature)

Disturbed  Variabie fair 90 variable (droughty)
Land ‘Fill . : large stones, sandy
slopes
Inclusions Variable poor - 10 0 inches
PpE Patmos 38 fair 50 0 inches (slopes)
TS o pade 13 fair S 25 0 inches (slopes)
R Inélusions Variable poor 25 0 inches
o f_Quigley v 0-7 good 75 7 inches (none)
o7 ' 7-38 fair 31 inches (excess lime)
Bt - 38-43 poor droughty
Other Variable poor 25 0 inches

(see discussion)

Rl::.¢ :  Rockland ] : poor 90 0 inches

‘Podo ﬁ 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 - QIiC » 38 14 73,524
Distubed S |

Landfill®. o L e : - . 20,000
Stockpiled 200
Totsl Seédbed Quality Material Availabie = " | 106,899

a - In-place topsoil.
b - In-place subsoil. -
¢ - See Figure §-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 ‘eut.
(Figure 8-1) Celgpe
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 t6-38 inehes
does not need to be saved unless it is borrowed and used to reeclaim
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 which is the only :soil
having suitable qualities for salvaging. If this should oceur, thesoil
will be stockpiled on a stable surface area within the permit area.
Stockpile(s) will be protected with & quick growing '“éov;erif~ -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 ébmSény propdéed
to use the disturbed land fill as a substitute for topsoﬂ for
reclamation. Coal waste and excessive rocks (+8"), wm )be
removed and disposed of prior to reclamation. The dlsturbed laﬁd
fill -will be final graded tc approximate original contour;. thenf :
deeply secarified to reduce compacted zones. If necessary, cloddy

surface areas w111 be pulverlzed 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 takén in materials to be used for final reclama-
tion to determine nutrient status and to evaluate th'e need. for soil
amendmentq. - Soil testmg will be performed by a quahﬁed labora-

‘ tory which uses accepted analytlcal procedures. Soil tests will
'mclude, but not be Ilmlted to, PH, texture, ammoma—-n;tnog‘en,

mtrate—mtrogen and phosphorus.
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' — EXISTING TOPOGRAPHY
— — RECLAIMED TOPOGRAPHY

TYPICAL ROAD CROSS SECTION

T
ASSUME: 15-20 FOOT REACi{ OF THE BACKHOE
' 4800 FOOT'ROAD LENGTH
- i OR'G'NA'— °UTSIDE FILL SLOPE
BASE x HEIGHT 15' x 15

S o T el X-‘S‘EC?lONAﬂ’*’A"REA (SHADED) = =
v i , 2 2

=112.5 FT2

s f

(X-SECTIONAL AREA)(ROAD LENGTH) =
. (112:5 FT 2)(4800 FT)= 540,000 FT3

T VOLUME 540 ooo FT3 on 20 000 YD3

(VOLUME A TQ BE PLACED AT B)

PR g :
ERE Y i

() " 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 fock-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 stockpiled 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
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8.11 Mitigation and Control Plans (continued)

“ssios

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 reclaimed
areas.
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Section 9

VEGEFATION RESOURCES

The vegetative _~«-§&¢ources data information for the Huntington -

-Canyen No. 4 Mine was prepared by Beaver ﬁx“eek Coal "Coﬁip'any

based upon studws gzerformed by Espey, Huston and Assoeiates, Ine..
durmg July, August and September:1980.° The: study area mcluded

‘the entire Iease area located in Emery County approxxmately 29~,.

miles southwest Of Prlce, Ttah.

The “major components of this study were the. pne’paratien of a

‘vegetation map of the permit area, a qualim'tive a.nd-"‘quan‘tit-atiVe,'

description of the vegetation within the -study .area, and the
estabhshment of a vegetatwe réference area. 'I‘he study also‘
included a su:e wide . exammatzon to identify .any threatened or
endangered speciés which may. be present on ‘the lease area,

Based on sreview ‘of. the results of those studles, it was decxded by
Atlastie. Riehfield Company personnel that ‘some addmtmal 1nfor-

f::lmatlon was needed to supplement . the initial quantlt&tlve waork,
-T!f';e. s_cqgea of ‘work to be accomplished ‘during 1981 was discussed
‘with:the Utah Division of Oil, Gas and Mining“(D()!GM)' in early -July

to obtain their input and approval to ensure that the studxeﬁ‘ would

) be appmpmate and acceptable to them.

The 1981 studles D@rformed by Stoef i«:er:‘»vKeammemzW and Asmclw'

ates consxsted ?of Obtammg covel'y frequency, ‘and produotwn data

-for a: pmyon—-;umper woodland reférence area ati the Huntmgton :
- Canyon No. 4 Mmea All the data were. collected durmg the $eccmd'

06/067/83

week of dJuly, 1981,
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k ‘1“”‘tatm of ; ;he— Hunum%&i@g x&,pqﬂggg;,was remapped July

quanma‘uve~ vegetatlon Sa plmg me ;pugpose of the floristic
survey was to determme and list the plant speexes present withm

orlgmal commumty types mapped were toc us1ve. Additwnal
gork was completed in July 19&2«»

atwnﬁem;i fleid checkmg., ‘Steres’
124,801 (1 inch = 400 feet,
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9.2.2 Vegetation Map (eontinued) A ey

pﬁeixmmaryvege* ?xan map- at a seale nf,m?fﬁ @ﬂ@ (1 ineh = 560 fe(-;-‘c9
apprexiiﬁ*étely) The photographs a:nd the prehmmary map were

taken into the field and checked for accuracy and rehablhty of
mterpretatxon. Because of the rugged topography and’ nnpassable
road condltlcms, f1e1d checking was accomphshed usmg a,
hehee)pter. Wlth thxs techmque, it was possx e *tof obtam aecess to

[

even the most remote portlons of the lease. ‘ Based on the fleld

% k &
ebservatxom, correctibhs weve mad‘e on ,,hrmnary map and a

" LAY
a8

finm map was prepared.

oeve o L e}
ENE EPRT A 2 (-

"The vegetatwe types were' quantlfled in’ ter.ms of aereage a.nd
LRI pé*i?”‘ :entage of tﬁ“i study arédit Refér to Table g-1. The ccmmumty
types recognizéd ‘as’ bemg of sufflclent extexﬁ or unportance to
warrant separauon into mdnndual commumtles are Aspen Woodw
land, Mlxed Comferous Forest, Burned Mixed Comferous Forest,-
Finyon-Juniper-Curl leaf Mountain Mahegan;_ififif ool '," ; Manzamta
Shrubland, Blg Sagebrush Shrubland, Rlpaman Commumtyg amdt
: Mouniam Grass,lands Burned over areffs were also’ roughly 'dated
and.- mappeé Qﬁﬁy the Pmyon-—Jumper-Curl ieaf Mountmn Mfzhag«»-

gy Wooﬁlahd commumty vecurs i 'the area of dlsturbaneee

e 4’ Sy ““:\ LA T AN e “/.‘-t":’ H1 ;\,". ‘s ‘gi A ]
7 LT | ; o !

o o T
T oa ‘,‘ B ( e ¢

%@eferenee aveas axe Jand sress’ ﬁm‘{ aré’ selected ta represent the,
peeles‘*eompoéitmn, ftopographi;,; Soils g
&rea “withm ~tne permxt area. A re‘f E".enee amna on the mme was‘
selected ‘by the oeular method,’ l.e., by Visu&i c@mpamsom of thv'
abové “ttributés” tof that of thé atfected~ ares. a,nd by examlmng.f
Eb’pﬂgra‘phlc aﬁd soils maps. The reference éﬁea eeleeted m the_
1981 smdy WaE logatéd within ‘the’ permlt area "'on a 1te wmch _‘

A AR ML ‘would’ %ot be sdmtmmd throug’hom the hfe of the mmem The

aspect of a dlsturbed

4‘*“
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Table 9-1
AREAL EXTENT OF VEGETATION ON

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

o Lease Affected Lease
Vegetation Area Area Area
Type (Acres) (Acres) Percentages
(excluding
Affected
Ares)
Aspen 239.7 - 18.1
Mixed Coniferous Forest 150.0 - 11.4
Buriied Mixed Coniferous
.Forest 206.3 - 15.6
Pinyon-dJuniper-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
Mountgin Grassland 93.2 - 7.1
Roek Outerop 12.7 1.0
TOTAL 1320.0 T8 100.0

06/06/83 94
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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
m2 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

8-5



EXHIBIT 9-1

' ‘ @ Uniteg States (S:oil ' Box 754
: i) Depaftment of - onservation c D U
\%ii Agriculture Service : astle 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 P-J woodland community and the
Gordon Creek #2 bunchgrass/mixed mountain shrubland communities.

. Since the browse was not clipped for pioduction on either site
e the SC8 will not be able to use the data in our reports. We appreciate
helping you and please call if questions arise.

Sincerely,.

Gagizgk-;;;;;;

District Conservationist

- GDM/1hb
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Figure 9-1. Sampling locations in the Pinyon-Juniper Woodland 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 calculating
mean values for each species and each component. Relative cover
(percent of total cover) and frequency values were also
determined.

9.2.4.2 Produection

Production data were collected using a harvest method. Individual
1.0m?2 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 transeets 15m by Tm 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.

9-8
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®

9.2.4.3 Tree and Shrub Density (continued)

Within each of the shrub line-strip transeets, individual shrubs were
tallied on the basis of height class in order to obtain some measure
of community strueture. 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:

Ngde = t252
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.

06/06/83 9-9
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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 44° 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 deseribed by Cronquist, et al
(1972). This forest type occupies extensive areas 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 depicts
eight vegetation types and one additional landscape unit (Rock
Outerops) (see Plate 9-1 and Table 9-1). Each of these mapping
units is deseribed briefly in the discussion which follows.
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9.3.2 Vegetation Types (continued)

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), eur-

rant (Ribes cereum and Ribes viscossissimum), and peavine
(Lathyrus sp.).

Mixed Coniferous Forest. The mixed coniferous forest type ocecurs

on sheltered slopes, along ridges, and along drainages. The major
species include douglas-fir (Pseudotsuga menziesii), white fir

(Abies concolor), Engleman spruce (Picea englemannii), and sub-

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

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

ary dominant. Common understory species include mountain lover
(Pachystima myrsinites) and heart-leaf arnica (Arniea 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 seeced by
helicopter. The seed mix consisted of brome (Bromus sp.), siender
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 (Daectylis 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
occur.

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 oceur to varying

amounts. In some areas pinyon pine dominates while in other sites
the junipers occur as dominants. Curl leaf mountain mahogany
usually oceurs as a secondary dominant in most stands, however on
certain sites it occurs almost {o the exclusion of the other three
species. The trees usually occur 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) occurring 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 restrieted
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 (Arctostaphylos 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 slopes 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 cymbalarioides).

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 occur as a narrow band which is
restricted to the areas immediately adjacent to the stream
eourses.
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9.3.2 Vegetation Types (continued)

06/06/83

Mountain Grassland. The mountain grassland type occurs on steep,

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

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

of essentially non-vegetated rock outcrops. The rock outcrops
mainly consist of massive sandstone. In these areas plants are
restricted to the small eracks 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 quiekly 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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8.3.2 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 Mahogany 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 m2/ha.

Four species of shrubs make up the shrub layer (Table 9-3). Curi-
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) (cm2) (m2)
Cercocarpus
ledifolius 30 45.0 0.5 71 107 11.01 + 4.86 113.36 + 94.54 1.21
Juniperus
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
m 22 22
v 22 39
Chrysothamnus :
viscidiflorus 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
I 22 22
m 17 17
Pinus
edulis Total 0.1 25.00 25.0 72 +138 72 +138
I 22 22
I 22 22
I 11 11
v 17 17
TOTAL 0.47% 239 + 300 256 + 329

*Height Class I = 0.25 m ~ 0.75m, Class Il = 0.76m - 1.50m, Class Il = 1.51m - 2.25m, Class IV= 2.25m

06/06/83 ‘
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9.3.2.1 Cover Data (continued)

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 produection in the ground layer.

9.3.2.3 Sample Adequacy

$6/06/83

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 5.56
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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 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 0-178
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 1-5
Woody Species 0.10 +0.30 0-1
Total Species 1.98 +1.07 1-5

¥ Importance Value (L.V.) = Relative Cover + Relative Frequency
*#* + yvalues 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 + S.D. Mean +8.D. Percent of
(grams/m2) (bs/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 + 19.842 276  +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) (Rade)
VEGETATION COVER 40 12.18 + 4.63 39 0.1 1.304 25
HERBACEOUS LAYER
PRODUCTION (grams/m?l 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 aceording 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.

. 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-dJuniper 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 occidentalls 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 vaceinoides Shrub X X
GOOSEFOOT FAMILY CHENOPODIACEAE

Halogeton Halogeton glomeratus Forb X

Summer eypress 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 viseidiflorus 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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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
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

Junegrass Koeleria nitida Graminoid X

Foxtail muhly Muhlenbergia andina Graminoid

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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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/Secientific Name Form Woodland Grassland Shrubland 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 lasioearpa Tree X

Englemann spruce Picea engelmannii Tree X

Pinyon pine Plnus edulls 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 X

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 Sagebrush- Wetland

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

Ninebark Physocarpus capitatus Shrub

Chokecherry Prunus virginiana Tree X

Bitterbrush Purshia tridentata Shrub
WILLOW FAMILY SALICACEAE

Narrow leaf :

cottonwood Populus angustifolia Tree

Aspen Populus tremuloides Tree

Willow Salix sp. Shrub
SAXIFRAGE FAMILY SAXIFRAGACEAE

Gooseberry Ribes cereum Shrub

Ribes sp.

FIGWORT FAMILY SCROPHULARIACEAE

Indian paintbrush Castilleja sp. Forb X

Beardstongue Penstemon sp. Forb X
CARROT FAMILY APJACEAE

Chimaya Cymopterus fendieri Forb

06/06/83
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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 occur 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 oceur on the
Huntington Canyon No. 4 Mine. |

No species are currently proposed as endangered or threatened in
Utah (USD], 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 oceur in
Emery County. The San Rafael milkveteh (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 oceurs in central

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

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 oceurs 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 impaets 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 project 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 controclled 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.

8.7 Revegetation Methods

+1/14/85

Seeding

Disturbed areas in or adjacent to the mine site will be
temporarily reclaimed in anticipation o©f £inal 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 1listed in Section 3.4.5 with the

stratified shrubs.
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9.6 Mitigation and Management Plans (continued)

known value to wildlife for cover, forage, or both. The¢/ comprehen-
sive \reclamation procedure is fully described if Seection 3.5,
Reclamation Plan.

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

No domestic grazing will be allowed/on final reclaimed areas for at
least three growing seasons after planting.

9.7 Revegetation Methods

06/06/83

Seeding

Disturbed areas in or gdjacent to the mine site will be temporarily
reclaimed in antieipgtion of fipal site reclamation. The temporary
seed mix will congist of the grass and forb species mentioned in
Section 3.4.5. No shrubs will he planted to discourage wildlife
utilization of such species in close proximity to the mine site.

Disturbed greas 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 requiting future access will be
planted with low-growing shrubs. Areas ngt requiring future access
will/be planted with the stratified shrubs listed in Section 3.4.5.

Areas of final site reclamation will be seede§ with the grass-forb
mixture listed in Section 3.4.5 with the stratifiéd 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 eloddy.

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 mulehing 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 eontrol, 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, chemieal 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 Revegetation Monitoring

Observations on temporarily reclaimed surfaces will determine

nevegssary maintenanee requirements. No formal quantitative
assessments on temporarily reclaimed surfaces will be made. Final

be monitored at least every two years
nt until bond release. Both ‘the final
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Beaver Creek Coal Company l \
P.C. 20y 1378

Price, Utah £4501 _ "
- Telsphone 807 637-505C :

August 9, 1985

Mr. Lowell Braxton
Administrator

Division of 011, Gas, and Mining
355 West North Temple :
3 Triad Center, Suite 350

Salt Lake City, UT 84180-1203

RE: Special Condition No. 7
Huntington Canyon No. 4 Mine
ACT/015/004;UT-0004
Emery County, Utah

Dear Mr. Braxton:

~Enclosed are 14 copies of the T & E information required by Special
Condition No. 7 of the Huntington Canyon No. 4 Mine Approval.

The sheets are numbered and should be added to Chapter 9 of the
M.R.P.

If you need any further information, please let me know.

Respectfully,

Ceda/oZer.

Dan W. Guy
Manager of Permitting and Compliance

DWG/sb
Enclosures

cc: M.P. Watson
K.S. Fleck
File
IBM D1



© EXHIBIT 9-2
(Special Condition No. 7)

- ENVIRONMENTAL INDUSTRIAL SUPPLY

P.0.Box 358 - Elmo, Utah 84521 - Telephone (801) 653-2606

Mel Coonrod - Reclamation Specialist
Hydro Seeding & Planting - Field Consultants
Complete Reclamation Supplies

August 9, 1985

Beaver Creek Coal Co.
P.0. Box 1378
Price, Utah 84501

RE: T & E Species Survey #& Mine
Area of Potential Disturbance

Dear Mr. Guy:

On August 8, 1985, Mr. Robert Thompson of the USFS Manti LaSal Nat-
ional Forest, and | conducted a survey for threatened and endangered
species on all ‘areas of potential redisturbance in association with the
reclamation of #4 Mine reclamation.

The survey consisted of a visual inventory on an area approximately

50' above and 100' below the pad and road areas. While disturbance
will most likely be limited to a 20' to 25' area above and below, we
felt that the additional area was warranted to compensate for down-

cast material.

The result of the survey was that no T & E species are present. There
are three areas where seeps associated primarily with historic aband-
oned mines create habitat which may be condusive to the establishment
of Hedysarum occidentale var. canone.

It would be desirous if this species were to become established in this
area. The USFS would appreciate notification if it appears during post
mining reclamation monitoring.

incerely,

Melvin A. Coonrod

Attachment
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9.8  Revegetation Monitoring

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. Samplmg
methodology and samplmg adequacy will meet.all applzcable 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 acte, a reference ‘area
Jfor companson is not needed.

Samplmg methods in the riparian area to monitor revegetation success will be similar to other
reclaimed areas. However, an area 100 ft. above and ] 00 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 samplzng These data will then be statistically compared
with data collected from the cover comparison area. :

The data from ‘the reclaimed npanan and comparison area will be collected during the same growing
season. When compared statzstzcally, 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 speczes 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 approxzmately 2 years after reclamatlon
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