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Mining and Reelamation Ptran
Huntington Canyon No. 4 Mine Permit APplication

Seetion ?

HYDROL(XIY

7.1 c@

Seope

The purpose of this investigation was to provide baekground
hydrogeologieal data in the vieinity of the mine and to recommend

a plan of action to keep the existing underground eoal mining

operation in eompliance with the requirements of the Office of

Surface Mining (OSM) and the Utah Division of Oil, Gas and Mining
(DOG&M). Speeifically, this investigation included an evaluation
of the geologie and hydrologie setting of the Huntington Canyon

No. 4 Mine, its rel,ation to the regional groundwater hydrology, ond

a determination of probable hydrologie impacts of the mining

aetivity. See Seetion 6 for a discussion of Geology.

?.1.1 Methods of Inv.ggligation,

Ttris study ineluded 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supplied by Beaver Creek Coal Company, published and unpublished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. Geologieal Survey, Utah Geological and

Mineral Survey, Btrreau of Land Management, U.$ Forest Serviee

and mine permit applicatiorur on file with OSM.

fire field reconnaissanee at the mine site permitted observation of

rock types present at the mine site, the geologie setting of the

springs and seeps and confirmation of the geologic observations

made from aerial photo stereo-pairs supplied by Beaver Creek Coal

Company. In addition, mine personnel at Beaver Creek Coal
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

?.1.L MethoG of Investigation (continued)

Company provided relevant information with respect to hydrologie
conditions in the mine.

7.1.2 Bristing Groundwater Resourees

Little data are available regarding the groundwater resources of

the Wasateh Plateau. Priee and Arnow (1974) eharacterized the

region as a gtoundwater recharge area. The regional water table is

generally several hundred feet below the surface. hr the area of

the No. 4 Mine, the water table is probably at about the same level

as Huntington Creek as this stream depends on groundwater for its
perennial flow. Reeharge to the regional groundwater system is

from preeipitation over the Plateau that infiltrates into the ground

from snowmelt. It has been estimated that less than 5% of the

available water enters this regional system. Most of the precipita-

tion that falls over the area is removed by overl,and flow and

evaporation. The water that infiltrates into the ground generally

moves only a short distance before diseharging as springs and seeps
(Price and Arnow, L974).

Groundwater occurs under water table, artesian, and perched

eonditions (Figure 7-1). Water table conditions are largely restric-

ted to shallow alluvial aquifer systems along major streams like

Huntington Creek. Although artesian conditions exist as a result of

the shale confining beds that oeeur throughout the Cretaceous

strata, pressures are generally insuffieient to produce flowing

wells. Perched water conditions are eommon in the Blaekhawk

Formation where the interbedded sandstone and shale units locally

restriet groundwater movement.

06/06/83 7-2
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Mining and Reelamation Pl,an
Huntington Canyon No. 4 Mine Permit Applieation

?.1.2 E:risting Groundwater Resources (eontinued)

In general, the strata of the Wasatch Pl,ateau yield little ground-

water. Overall, these strata have low hydraulie eonductivities and

speeifie 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,

19?3). Ttre higher yields eome from strata like the Star Point

Sandstone. Yield from some of t}te perehed water zones could also

be high locally. However, beeause of their limited distribution,

perched zones probably cannot supply dependable amounts of water

over long periods of time.

In the Huntington No. 4 Mine are&, the regional direetion 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 FiIe Report 81-539 (Danielson, 1981), whieh

states that tfGroundwater generally moves from areas of recharge

in the higher parts of the study area.tt Groundwater movement in

the perehed zones is eontrolled by the geology and topography.

Water that enters a perched zone probably moves out of that zone

either through any hydrologie connections with lower sands that

may exist or diseharges as a spring or seep on the surface.

Groundwater reeharge seems to oeeur in upland areas from snow

melt and discharge in low areas as stream, spring or seep flows (see

Seetion 7.2.2.2). Ttris is eonfirmed by hydrogen isotope (deuterium)

studies in the Huntington Canyon Basin, eondueted by the U.S.

Geological Survey (Danielson, 1981). Ttris study showed that rain

water in the basin contained deuterium values that ranged from -

54.4 to -84.6 and averaged -?5.3, while snow samples contained

deuterium values that ranged from -I2L.2 to -14?.1 and averaged -

136. Deuterium samples were also taken for spring and stream

06/06/83 74



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

?.1.2 Bristing Groundwater Resourees (eontinued)

samples and showed that most if not all of the groundwater is

derived from snow.

In addition, Beaver Creek Coal Company eonducted a one time

deuterium sampling study of snow and Little Bear Spring water.

Ttris study eonfirmed the U.S.G.S. study. Deuterium values for

snow ranged from -106 to -132 and averaged -118, while Little

Bear Spring contained deuterium concentrations of -131. Ttre

U.S.G.S. coneentrations for Little Bear Spring ranged from -124.1

to -L24.7 eonfirming the snow origin of Little Bear Spring water.

7.1.2.L Mine Plan Area Aquifers

The principal units in the Huntington Canyon No. 4 Mine area that

might contain aquifers are the Star Point Sandstone and the

Blackhawk Formation. Tte Castlegate Sandstone is generally a

poor source for groundwater beeause 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 t}te

underlying Blackhawk Formation. However, at those loeations

where a shale bed is present at the base of the Castlegate, the

migrating groundwater moves along it and diseharges as a seep

along the base of tlte formation.

In the Blackhawk Formation only perched water zones have been

noted in drill holes throughout the area. The degree and extent of

interconneetion among water bearing units is thought to be

minimal. Ttre interbedded shale units would restriet vertieal

groundwater movement. It is likely that trte only intereonneetion

between individual perehed zones is along faults or fraetures.

Other work in the region indicates that the gtoundwater movement
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Mining and Reelamation Ptran
Huntington Canyon No. 4 Mine Permit Application

7.1.2.L Mine Plan Area Aquifers (eontinued)

along faults is highly restricted. The elays in the Btraekhawk
Formation are highly bentonitie and swell when wet. ftrater that
might migrate along a fault zone through the Btraekhawk Formation
would eause the clays to swell, greaily redueing the vertical
permeability of that fault zone and severely restricting
groundwater flow along it (Hydrosciences, Inc. 1gg0). A fault
crossed in the workings of the No. 4 Mine (Blind canyon seam)
displ,ayed dry eonditions and supports this eontention (ptate o-s).

The star Point sandstone is probably the only aquifer in the lease
block that receives reeharge over a regional area, because it is the
only unit known to possess a perennial (flows al1 year) spring. Ttris
spring is Little Bear spring which oeeurs in the lower part of the
Star Point Sandstone (plate 6-8). Ttre Star point Sandstone is not
one large sandstone, but is made up of alternating units of
sandstone separated by tow permeability siltstones and shales. 1he
location of Little Bear spring is 346 feet beneath the Hiawatha
coal seam which supports vaughn Hansenrs 19?g statement that
'rthe water table at Little Bear spring is below the eoal seams to be
minedrr.

vaughn Hansen, tg77, supports this idea with t}te statement that
rrwater at Little Bear spring originates primarily in the north,
flowing through the star Point sandstone, rather than originating

on the water shedtr. vaughn Hansen supports this conclusion with
the following observations:

Springs tlroughout the area appear to be surfacing primarily

above and below the Btrackhawk Formation, suggesting that
very little water passes through the Blaekhawk Formation,
which overlies the Star Point Sandstone.

(1)
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

7.L.2.L Mine Plan Area Aquifers (continued)

(2) The expeeted yield of Little Bear Canyon should be on the

order of one to two inches per year, with an upper limit of 4

inches per year. However, flow measurements of Little Bear

Spring (Iocated in the Star Point Sandstone) indicate an

average annual yield of six inches from the spring alone

during the course of a severe drought period. Therefore,

water from outside the basin must be flowing out Little Bear

Spring.

(3) fire number of springs in the Huntington Creek Drainage

decrease as one approaches Little Bear Spring from the

northwest.

(4). Spring and surfaee water flow rates decrease in a southerly

direction from canyon to canyon in the study area.

The idea that the Star Point Sandstone is a regional aquifer

supplying water to Little Bear Spring is further supported by

strueture maps of the Star Point Sandstone. Figure 7-2 is a

structure map of the Star Point Sandstone and shows that if water

flows down dip in the Star Point it would flow from the northwest

and coverage toward the syncline in Little Bear Canyon. This same

syncline is reflected in the structure of the Hiawatha and Blind

Canyon Seams and can be seen in greater detail on Plates 6-5 and

6-6.

7.1.3 Required Water Quality

A study by the U.S. Geologieal Survey (Danielson, 1981) of spring

water from different geologie units was conducted in and adjacent

to the upper drainages of Huntington and Cottonwood Creeks.

Beeause of the complexity of the roek lithologies and the ground-
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Mining and Reclamation plan
Huntington Canyon No. 4 Mine permit Applieation

?.1.3 Required Water euality (eontinued)

water system, the results of statistieal tests indieate that over a
large area, no geologic unit had a unique water chemistry. The
results of this study are shown in Table ?-1, and prepared in stiff
diagram form in Figure ?-8.

The groundwater from tjre Frice River and Blackhawk Formations
and the star Point sandstone is elassified as fresh water, charac-
terized by total dissolved solids (TDs) contents of generally less
than 1000 milligrams per Iiter (*gN. vaughn Hansen (LgTz) found
that rDS eoneentrations typieally increased from north to south in
the Huntington Canyon No. 4 Mine area.

Doelling (L972) reports that water from springs in the price River
Formation and the casilegate sandstone have low TDS, ranging
from 238 to 303 mgn. water from wells and springs in the
Bl,aekhawk Formation show more variation, with rDS ranging
between 245 and 903 mg/I.

h the vicinity of the Huntington canyon No. 4 Mine only a limited
amount of ground water quality information is avail,able. Data on
the Little Bear springs has been collected by the u.s. Forest
serviee, Ttre u.s. Geologieal survey, utah Division of Health,
Beaver creek coal company and formerly by swisher coal
company. Data eollected by the utah Department of Health and
by the u.s. Geological survey for Litile Bear spring is shown in
Table 7-2. Information eollected from upper and Lower Litile
Bear springs is contained in Tables 7-9, T4 and ?-5 (Litfle near
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 ?-6. From this table it ean be seen that Litile
Bear spring water Quatity is better than u.s. Environmental
Proteetion Agency Interim Drinking water criteria and utah state

06/06/83 7-9
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TABLE 7-1 $rmmary of chemieal eharacteristics of spring waters from different water-bearing zones in
and adjaeent to the upper drainages of Huntington and Cottonwood Creeks (From Danielson, 1981)

pH Tem[rerature Dissolved Dissolved
(units) (od Calcium Magnesium

Milligms pelUlgt
Dissolved Dffi Dissolved
Sodium Potassium Chloride $rlfate

Dissolved
Solids Biearbonate

51
320
49

500

18
260
39

427

North Horn Formation
No. Samples
Mean
Minimum
Maximum

No. Samples
Mean
Minimum
Maximum

No. Samples
Mean
Minimum
Maximum

No. Samples
Mean
Minimum
Maximum

No. Samples
Mean
Minimum
Maximum

No. Samples
Mean
Minimum
Maximum

06/06/83

51
7 .5
6 .3
8 .5

18
7 .5
6 .5
8 .2

I
? .5
7.r
81 .

31
7 .4
6 .3
8 .1

19
7 .3
6 .8
8 .4

128
? .5
6 .3
8 .5

51
6 .3

.1
L7

18
6 .3
3 .8

16

9
5 .6
2 .2
7 .5

31
6 .1

.1
13

19
6 .6
2 .8

11

128
6 .3

.1
t7

51
61
15

100

51
29
2.0

63

19
40

3 .0
89

L28
27
2 .0

89

51
19
L .2

94

51
.9
.2

1 .9

18
1 .3

.4
3 .4

9
1 .3

.9
2 .4

31
1 .1

.2
3 .5

19
2 .0

.9
4 .9

L28
L.2

.2
4 .9

51
9 .8
T ,2

54

18
5 .1
1 .5

18

I
5 .6
3 .6

L4

31
4 .3
L .2
16

19
6 .9
2 .7

27

128
7 .L
r .2

54

51
32
2.1

180

18
23
3.7

120

9
33
4.0

110

31
2L
2.L

120

19
77
13

300

t28
34
2 .L

300

18
63
L2
87

43
290
63

633

L7
220
50

524

I
300
183
3?0

I
60
4L
79

Price River Formation
18
18
2 .9

51

18
5 .7
L .4

39

Castlegate Sandstone
99

29  7 .1
14 2 . r
4L 23

Black Hawk Formation
31 31
19  4 .L
2 .0  L .2

52 16

Star Point Sandstone

I
290
163
385

30
220
53

539

18
370
2L3
750

L32
295
50

750

31
250
49

460

19
350
244

427

31
57
15
98

19
75
48

L20

L28
62
L2

L20

19
8 .0

.1
26

All Units
L28
11 .  0

.L
94

7.LL

L28
300
39

500



Mining and Reelamation Ptran
Huntington Canyon No. 4 Mine Permit Application

Table 7-2

LITTLE BEAR SP-BIN TS:AMBLES' UTAH DEPARTMENT OF HEALTH
AND THE

10-3-57 * 8-18-?6* * tt-4-77 {, 4_29_91*

Flow (CFS)
pH (units)
Temp (co)
Spee. Cord (urnhos)
TDS (mg/l)
Iron (mgA)
Manganese (rg/t)
Nitrate (rSD
Sulfate (mg/t)
Chloride (mg/t)
Calcium (rg/t)
Magnesium (mg/t)
Sodium (mg/l)
Biearbonate (mgA)
Carbonate (mgn)
Fluoride (mgn)
Hydroxide (mg/t)
Phosphorous (mg/l)
Siliea (rg/t)
Total ALK as CaCo3 (*S/l)
Arsenie (mg/l)
Barium (.g/t)
Boron (rg/t)
Chromium (mg/t)
Copper (rg/t)
hon Total (rgn)
Lead (mg/t)
Mereury (mg/l)
Niekel (mgD
Potassium (rgn)
Selenium (rng/t)
Silver (mg/l)
Strontium (*gA)
Zine (mg/l)

305

0 .27
7 .6
8 .3

530
332
0.04

492
315
0.  05
0.  002
0 .  09

32
2

66
36
6

346

535
308
0.  03
0 .  01
0 .  15

35
4

53
36
t2
320

8 .07 .7

0 .16
t4
7 .4

75
25

340 .  59
1 .6?
0 .7
0 .  03

3; -
5 .3

67
38
7 .L

346
-0 -

0 .1 0  .L2  0 .  12

3 .9
282

5 .6
284

6
274

0.  04
0 .08

0 .20
6

262
0.  001
0 .  06
0 .  05
0 .005
0 .  01

0 .005
0.  0001
0 .  01
1
0.  001
0.  002

0 .03

0 .  25 0 .  17

1 .5

0.  26
0.  005 0 .  035

*Source Utah Department of Health
**Source - U.S,G.S., 1981
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Mining and Reclamation Pl,an
Huntington Canyon No. 4 Mine Permit Application

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-ZS to 2-7-79

I
-

rlow (CFS)

pH (unit)

Temp (og)

Manganese (mgn)

Nitrate (mg/t)

Sulfate (*Sn)

Chloride (rg/l)

Fluoride (rg/t)

Total ALK as CaCO3 (rg/t)

Arsenic (*S/l)

Barium (rg/t)

Chromium (rg/t)

Copper (rg/t)

hon (total) (mg/t)

Lead (mg/l)

Mereury (*g/l)

Selenium (*g/t)

Silver (*g/t)

Zinc (mg/t)

* (D-16-7) I CAC-SI
*{,(D-16-7) I CAC-Sz

No. of Samples

2

10

11

1L

6

11

6

11

11

11

11

8

11

5

11

tL

11

t1

11

Mean

I

8 .9

5 .8

0 .  017

0 .  185

56 .  7

3 .7

0 .  15

244.3

0 .002

0.  0236

.0018

0.  0051

0 .0914

0 .  0015

.0002

0.  0023

0 .  001?

0.  0099

No. of Samples

2

11

L2

L2

6

L2

6

L2

L2

L2

t2

8

L2

6

12

L2

L2

L2

I2

0 .7

8 .8

6 .1

0 .  019

0 .  14

59

4

0 .1?

246.4

0 .  002

0 .023

0.  002

0 .0025

0.  092

0 .001

0 .00019

0.  002

0.  002

0 .  015
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Mining and Reelamation Pl,an
Huntington Canyon No. 4 Mine Permit Applieation

Table 7-4

LOWER LITTLE BEAR SPRING

5/L3/8r 6/tL/8L 7 /22/8L 8/26/8I s/8/8L tL/20/8L t2/L0/8L

Flow (CFS)

pH (units)

temp (og)

Spec Cond (umhos)

TDs (mg/l)

rSs (mgA)

hon (mg/l)

Manganese (rg/t)

Nitrate (*g/t)

Sulfate (rg/t)

Chloride (*g/t)

7 .8

540

350

5

0 .01 .

0 .01

0 .18

33

L2

7 .9

110C

540

345

10

0 .02

0 .01

0 .14

34 .5

10

8.6

zloC

640

415

10

0.  028

0 .  011

0 .04

54

11 .  5

8 .1

160C

570

375

11

0 .001

0 .  01

0 .01

25.5

7 .2

8 .1

L20C

510

335

1 .0

0 .  01

0 .  005

18

25

0 .  006

7 .9

30C

550

380

7

0 .03

0 .  01

0 .13

33

2 .26

8 .1

60C

560

365

16 .  0

0 .01

0 .009

0 .  25

15

3 .  79
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Mining and Reclamation Plan
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Table 7-5

UPPER LITTLE BEAR SPRING
BEAVER CREEK COAL COMPANY

5/L3/8L 6/rr/8L L2/L0/8t t/t4/82 2/L7182

Flow (CFS)

pH (units)

Temp (oC)

Spec Cond (umhos)

TDS (mgA)

rsS (ms/l)
hon (mgA)

Manganese (mg/l)

Nitrate (.gD

Sulfate (mg/l)

Chloride

7 .9

540

350

9 .0

0 .  02

0 .01

0 .19

37 .  5

L2

7.7

100c

530

345

2.0

0 .01

0 .001

0 .  15

36

10

7 .6
goc

560

375

14.0

0 .  01

0 .015

0 .27

t_8

4 .24

0 .  59

7 .2

?oc

500

325

4.0

0 .  001

0 .  011

0 .  19

30

2 .9

0 .6

7 .8

100c

450

286

1.0

0 .03

0 .001

0 .  01

6 .0

4 .6

3/82

0 .  59

7 .4
goc

400

260

2

0.02

0 .01

0 .  09

27

3 .8
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Mining and Reclamation Ptran
Huntington Canyon No. 4 Mine Permit Application

7.L.3 Bequired Water Quality (eontinued)

Classifications for Domestie Water and Aquatic Life. A stiff

diagram constructed from Table 7-6 is provided in Figure 7-4.

Loeations of springs and seeps from which samples have been

eolleeted are included on Plate 6-1.

Beaver Creek Coal Companyr following a spring and seep inventory

for the Huntington Canyon No. 4 Mine, reeently began collecting

data from a seep at the head of Little Bear Canyon. firis seep is

loeated in the Bl,ackhawk Formation and water quality data col-

lected from this seep is shown in Tab1e 7-?. From the total

dissolved solids analysis the water from this seep appears to be of

good quality. All of the parameters sampled meet U.S. Environ-

mental Froteetion Ageney Interim Drinking Water Standards.

7.1.3.1 Water Rights

With the exception of File Number 254 (Little Bear Spring) water

rights in the lease bloek are used for stock watering purposes
(Table 7-8). Water right loeations are shown in Plate ?-?. No

known wells exist in the area.

7.1.4 Mine Dewatq!1g

Mining operations to date at Huntington Canyon No. 4 Mine have

encountered small amounts of water from sandstones in the roof.

Oeeasionally, 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 effeets on groundwater are anticipated. Consequently, no

water rights have been filed for groundwater at the Huntington

Canyon No. 4 Mine.
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Table ?-6

SUMMARY OF LITTLE Bq$E-SPRING WATER QUALITY DATA
MAY 1, 1992

Mean

8.2
8 .1

527
346

(0.13-0.03)
0 .  02
0 .15

39
7 .4

65 .3
33 .  8
8 .4

338
t .67
0 .19
0 .  03
0 .  20

2L .5
256

0 .002
0.  032
0 .  05
0 .  03
0.  006
0 .003

0.004
0 .01
1 .5
0 .  001
0.  002
0 .  26
0 .02

500
0.3 total
0 .05

10
250
250
200
150
200
500

Case by ease basis
0.05 dissolved

0.002

Federal Drinking
Water Criteria

6 .5  -  8 .5

Utah Division of
Health Water Standards
Domestic Aquatic

Water Life
Cl,ass 1A Class 3A

6 .  5 -9 .  0 6 .  5 -9 .  0
less than 20

pH (units
temp (co)
Spee Cond (umhos)
TDs (mg/l)
hon (mg/D(totaldissolved)
Manganese (mg/t)
Nitrate (rg/t)
Sulfate (men)
Chloride (mgn
Caleium (rg/t)
Magnesium (*S/l)
Sodium (rg/t)
Biearbonate (mg/l)
Carbonate (rg/t)
Fluoride (mgD
Hydroxide (mg/t)
Phosphorous (mg/l)
Silica (mg/t)
Total ALK as CaCo3
Arsenie (*S/l)
Barium (mg/t)
Boron (*g/t)
Chromium (rg/t)
Copper (rg/t)
Lead (mgA)
Mereury
Nickel (*g/t)
Potassium (mgn
Selenium (rgn)
Silver (rg/l)
Strontium (mgn)
Zine (mgA)

10

0 .7  - r .2 L .4 -2 .4

0 .  05
1 .0

0.  05
1

0 .  05
1 .0
0 .  05

0.002
1 .0

0 .  05

0 .  05
0.002

0 .  10
0 .01
0 .05
0.00005

0 .01
0 .05

0.  01
0 .  05

0 .  05
0 .  01

5.0 0 .05
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Table 7-7

SEEP - HEAD OF LITTLE BEAR SPRING CANYON
(

Flow (CFS)

pH (units)

Temp (og;

Spee Cond (umhos)

TDS (mgA)

rSS (mgA)

hon (mgA)

Manganese (rgn)

Nitrate (rg/t)

Sulfate (rg/t)

Chloride (.gA)

8/25/80

7 .6

52;

3?0

12.0

0 .136

0 .032

0 .  03

57

14 .0

7 /22/8L

0.  002

8 .3

20 0c

620

405

32

0.22

0 .  03

0 .  33

36

8 .01

Federal Drinking
Water Criteria

6.5-8.5

500

0 .3

0 .05

10

250

250
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TABLE 7-8

FILED WATER RIGHTS

IN THE TIUNTINGTON NO. 4 MINE AREA

Allotrnent C lass UseFil-e Nurnber

*1  16

*L92

*  195

*  197

{<259

129

r30
134

r88
190

11 .28 a c .  f t .

I . 4 7  a c .  f t .

0 . 2 4  a c .  f t .

* * 1 5 0  c f s

that could possibly

Mine.

*re+
xrarD

Surface
t l

t l

l l

t l

I t

I t

I t

.  t l

l l

Sprtng

Sur face

Spring

Surface

Spring

C a t t l e
t l

t l

n

| l

t l

t l

t t

t l

n

Sheep

Stock

Cat t le
t l

I t

Drinktng

Water

Owner

U.S.  Fores t  Serv ice
L

f t

I t

I t

Peabody Coal-  Co.

U .S .  Fo res t  Se rv i ce

f t

| l

l l

t f

t l

Marena Madden l{iatt

t l

Ufah Power & Llght

C{ty of Hunt{-ngton

tn Iluntlngton

*  196

*260

1  183
x254

*Rlghts

Canyon /14

b e lnpacted by ntnlng

**Al lotment ts cornbined with that of  16 other cert t fLcates.

L i t t le  Bear  Spr tng  f lows are  normal ly  less  than 1 .0  c fs .

3 /15 /84
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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 neeessary. If
at sueh time that signifieant water should be encountered, it will
be sampled and monitored regularly. souree, flow and quality will
be determined at that time.

?.1.5 Effect of Mining Operations on Groundwater

Hydrologie Impacts

An underground mining operation like the Huntington canyon No. 4
Mine is expeeted to have little, if any, effect on the gtoundwater
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 eoal removal, the Star point were to yield
signifieant amounts of water to the mine as a result of mining the
Hiawatha coal seam. However, this would only oceur if the water
level in the star Point sandstone was under artesian pressure
relative to the elevation of the Hiawatha coal seam. Fortunately
an eryloration drill hole that was <lrilled 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 (Hote
MC-4-1) easing has been temporarily left immediately below the
base of the Hiawatha Coal Seam in T165, R?E, SEC 16, NW*,
SW'L, alowing 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 gg.5 feet. The
depth to water has averaged L37.7 feet ftighest water levels
reeorded were 136.9 feet) or 38.2 feet beneath the Hiawatha coalo
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7.1.5 Effeet of Mining Operations on Groundwater (continued)

Hydrologie Impaets (continued)

Seam. Tttis indicates that in the present mining area the water

level of the upper Star Point Sandstone is not under artesian

eonditions and no dewatering of the Star Point Sandstone should

oeeur due to mining the Hiawatha Coal Seam. Since the entire

lease block is entirely dissected by streams whieh may dewater

the Star Point Sandstone, it is likely that this situation may exist

over the whole lease block. This conelusion is supported by Vaughn

Hansen, L977, who states that Crandall Canyon north of the lease

block serves as a major interceptor drain dewatering the Star Point

Sandstone.

The effeets of subsidence on springs that have their sonree in the

Blaekhawk Formation or Castlegate Sandstone will likely be mini-

mal. Some small springs and seeps might be affected as a result of

subsidence. Flows could increase as well as deerease but the net

water yield should remain unehanged.

The potential effeets on groundwater quality sis else assumed to

be minimal. Present data on groundwater, spring water and

surface water indicate little quality difference. The roeks in the

area are very similar in rock ehemistry so mining or subsidence

would not expose the groundwater to different chemical sourees.

?.1.6 Mitigation and Control Pl,ans

An agreement was established between the City of Huntington and

Beaver Creek Coal Company so that culinary water will be

replaced to the City if mining operations affeet tJte quantity of

water from Little Bear Spring, even though mining is unlikely to

affect this spring.
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7.1- .6 l4 i t igat ion and Contro l  P lans (cont inued)

Appendix 1 contains a copy of this agreement with

Swisher Coal Company, which is also valid for Beaver

Creek Coal Cornpany.

Prior to mining in the Hiawatha Seam northwest of a

l ine between DH-9 and MC-4-3 (Plate 6-6) ,  the company

will complete a ground water study. The study design

shall be approved by the regulatory authority prior to

commencement. Such study shall be designed to

determine the depth of water in the Starpoint-Blackhawk

aquifer northwest of the l ine between DH-9 and MC-4-3.

The study wil l include a field investigation to

ascertain whether faults and./or fractures occur in

close proximity to Litt le Bear Spring, and the plotting

of the location and trend(s) of such faul-ts and/or

fractures (if found) on a geologic map of the Litt le

Bear Canyon Area. Upon completj-on of the study, mining

will commence only upon written approval of the

Regn:Iatory Authority.

7.L.7 Groundwater  Moni tor ing Plans

rn the event an inflow of groundwater should be encoun-

tered, with a point source and quantity of L gpm or

greater and with a sustained flow over a 30 day peri-

od, this point will become a regular monitoring point

for groundwater; however, where more than 1 - one gpm

inf low occurs within 100'  in any direct ion, Beaver

Creek will convey to the Regulatory Authority the

number, source, area, flow rate and locations of such

points. The number and location of sampling points at

L L / s / 8 4
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7.1.7 Groundwater  Moni tor ing Plans (Cont inued)

these areas wil l then be included in the "in-mine"

sampling program as deemed appropriate by the

Regulatory Authority. Monitoring wil l be on a monthly

basis for f low and water quality for a base-line period

of 1 year, and wil l be reported on the standard.

sampling chart. Water quality parameters shall include

pH, tota l  d issolved sol ids,  sodium, potassium, calc ium,

magnesium, i ron,  ch lor ide,  b icarbonate,  su l fate,  and

carbonate. In addition, a quarterly report shall be

subnitted to the Division including: a map of

underground workings showing sample locations,

identif ication of the source, quantity and. quality

data, and a table or discussion of the mine water

balance.  Such moni tor ing wi l l  cont inue for  a base- l ine

per iod of  1 year ,  or  unt i l  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 l imitations.

Discharged water would also be monitored for f low and

water  qual i ty  on a monthly  basis .

A cation-anion mass balance will be performed on at

least 10t of water quality samples to verify accuracy.

7.2 Surface Water Hy_drology

Scope

Through a combinati-on of

Coal Company Personnel

Hyd rosc iences ,  I nc . ,  and

field efforts by Beaver Creek

and literature review by

Anaconda Minerals, surface

1r/s/84
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7.2 Surface Water Hydrology (Continued)

water hydrology information has been assembled to

sat is fy  regulat ions set  for th by Utah Div is ion of  Oi l ,

Gas and Mining and the Office of Surface Mining for the

Huntington Canyon No. 4 Mine. Specifically this inves-

tigration included an analysis of surface water hydrology

within the Huntington Creek Basin and a d.etermination

of the potential impacts of mining at the Huntington

No. 4 Mine on surface water hydrology and water quality

in Mill Fork, Litt le Bear, Crandall and Huntington Can-

yons .

1.L/s/84
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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. Geologieal 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 eonducted to locate and eharacterize springs, seeps and

surface water eourses.

?.2.2 Bristing $lrface Water Resources

7.2.2.L Regional $lrfaee Water Hydrolog'y

The Department of the Interior drafted a regional environmental

statement, published in 1978, which eovers the development of coal

resourees 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. fire Huntington

Canyon No. 4 Mine area drains into Huntington Creek which is

tributary to the San Rafael River. fire flow is usually intermittent

or ephemeral in the smaller streams and perennial in t}te larger

streams. Snowmelt is a major contributor to streamflow and it

provides the eontinuity of flow in the perennial streams as well as

some seasonal flow to intermittent streams. Strmmer precipitation

does not usually produce much runoff, although intense rainfall

may cause high runoff in localized areas. The 100-year, 6-hour

preeipitation event is approximately 2.5 inehes in the mountain

&reas (Noae Aths, 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 reeords have been
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7.2.2.I Regional Surface Water Hydrology (continued)

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

Huntington Power Ptant diversion.

Danielson et al. (1981) showed that about 90% of the basin is above
8000 ft. elevation. The surfaee below the 8000 ft. elevation is
confined to the deep narrow eanyon of Huntington Creek and its

tributaries. The relief differenees between the stream channels

and the tops of adjaeent canyon walls typically approaeh or exeeed

2000 f t .

Discharge, at gaging station 093L8000, on Huntington Creek aver-

aged 96.4 CFS or 69r?00 acre ft. per year over the period of
reeord. This represents an average water yield of 6.88 inehes of
runoff for the 190 mi2 basin area upstream of the gage. During

water year 1979, runoff measured at this gaging station was 561000

aere-ft. or 5.53 inches of runoff. Aeeording to Danielson et al.
(1981) approximately 65% of the annual discharge oeeurs during the

snowmelt runoff period from April through July. Ttrey also

estimated that during water year 1979 approximately 30% of the
precipitation left the basin as streamflow. trn 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 reeharge assoeiated with the Joes

Valley Fault, in the Cottonwood Creek Basin.

A mass balanee during baseflow eonditions on Huntington Creek

was prepared by Danielson et al. (1981) in order to determine

gaining and loosing reaehes of Huntington Creek. The results of

this study are presented in Table 7-9.
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Table ?-9

-An accounting of gainb and loses in flow of Huntington Creek betnyeen Elestric Lake and

the divenion to the Huntington Porver Plant, fall of 1978

[Springs and site nurb"n shown on plate 1; discharges are in cubic feet per secondl :

Strom or rpring {tributaricl
to Humington Creek end Sita

tFingl erc indentadl nq Dat.

Dircttarge
of

Huntington
Crsek

Mearursd gain{+l
or lorc(-) in
dircttarge of

Huntington Creek

Dbchargc of
tribmarier

and rpringr

Unaccoumcd grin{+}
or losc(-l in
dirdtergc of

Humington Crcek
lrcundedl

Huntington Creek
{D-14€}24ba&S1
lD'ltl'6)24adc'Sl

Nonh Hughes Canyon
lD-14-7)30bds-Sl

South Hughes Canyon
(D'1$7)SdabSl

Huntingrton Creek
NuckWoodward CanYon
Pole Canyon 

'

Huntingrton Creek
Lsft Fork Huntingrton
Crcek
Hone Canyon
Blind Canyon

Huntington Creek
' 

CrandaltCanyon
(gaging ststioil
0€8 179191

Tie Fork Canyon
(gaging station
09t179201

Uttle Eear Canyon
Huntington Creek

Mitl Fork Canyon
Rilda Canyon
Trail Canyon
Bear Creek

Huntington Creek

1
)

36

39

:

4

;

8
19
20
21

40
43
4
45

67
70
7l
76
78
79
81
82

51 tO'378

1S 3-78
lG +78
1G2G78
lG /t-78
10 4t8
1(} +78
1G2G78
lG 3-78
lG 4-78
lG &78
10 $78

1(} 378
to 6-78
1$ S78
l$ $78

1S 378
lol$78
ro $78
to 's78
1()' &78
11- 978
10-25-78
lG 3-78

17

19

21

37

+16

+2

+2

hl

+O.8

.+l19

+1.8
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7.2.2.t Regional Surface Water Hydrology (eontinued)

fire reaehes of Huntington Creek above Crandall Canyon are

identified as gaining reaehes. Ttris suggests that the creek itself is

a groundwater discharge aree. The reach of Huntington Creek
between Crandall and MiU Fork Canyons was identified as a
possible loosing reach. It is possible that groundwater recharge

oecurs in this reaeh, but it is more likely that the loss is due to

measurement error and evapotranspiration. The reaeh 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 ehannels especially Meeting House Creek, Deer Creek, and

Flood Canyon which are perennial along upper reaehes 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 surfaee-water samples from the

Huntington Creek Basin are presented in Danielson et al. (1981).

No analyzed chemical eonstituants exceeded the drinking water

standards of the U.S. Environmental Protection Ageney. At gaging

station 0931000 on Huntington Creek the observed dissolved-solids

eoncentrations ranged from 175 mgfl during a period of base flow

in August L977. During periods of base flow, there was little real

ehange in the ehemistry of water in Huntington Creek beeause

groundwater discharge was small in comparison to the water

released from reservoirs (Danielson et al., 1981).

06/06/83 7-27



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

7.2.2.L Regional Surfaee Water Hydrology (continued)

suspended-sediment concentrations vary widely in the Huntington
creek drainage basin (taole ?-10). Higher eoneentrations are
generally assoeiated with areas of surfaee disturbance. However,
the extremely high suspended*ediment concentrations in Bear
creek are the result of springs in the headwaters which eontinu-
ously erode the shales and mudstones of the North Horn Formation
(Danielson et al., 1981).

underground eoal mining operations eondueted in the Huntington
creek drainage basin through 19?g have probably had only a minor
impaet on the quantity and quality of surface water. T?re effeets
of mining on surfaee water quantity are mainly dependent on the
amount of mine inflow. Danielson et al. (1991) showed tiat natural
groundwater discharge above the Huntington creek gagrng station
averages about 30 efs. h addition, they showed that the combined
discharge from the three largest wateraroducing mines (xing,

wilberg' and Deer creek Mines) approaches 3 efs. Therefore, in a
worst case situation, a 1-0 pereent deptetion of natural groundwater

diseharge in existing mines would be the upper limit of the eurrent
effect of mining on discharge of Huntington Creek.

Impacts on surface water quality may result from increase of
disturbanee of surfaee areas and surfaee discharge from mine
dewatering operations. Inereased sediment yietd can be minimized
with proper eonstruetion, drainage and erosion control teehniques.
The effeets of mine dewatering are difficult to assess due tot he
eurrent understanding of the groundwater system. However,
ehemieal analysis of mine waters from Danielson et al., (1991)

indicates a ehemieal quality similar to the groundwater. since the
majority of the streams in the area are fed by springs, the impaet
of mine dewatering on surfaee water is not expeeted to be
signifieant.
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Table 7-10

SUSPENDED SEDIMENT CONCENTRATIONS AT HUNTINGTON CREEK

Stream Site No,
Concentration Ioad

(*g/D (tons/day)

Huntington Creek
(gaging station
09318000)

Crandall Canyon
(gaging station
0931 7919)

fie Fork Canyon
Qaging station
0931?920)

Bear Creek

Deer Creek

Cottonwood
Qaging station
09324200)

104
72

114
44

49
60
15
56

88

51

08-1"3-78
11-17 -78
06-13-?9
08-07-79

08-12-78
11-18-78
06-14-79
08-06-?9

08-13-?8
11-18-78
06-14-79
08-06-?9

10-25-78
06-14-79

06-14-?9

08-15-?8
11-19-?8
08-05-79

L2
57
38
66

8 ,860
21140

609

5
130
63

27.  000
2 .  500

66 .000
15 .  000

.140

.080

.410

.1  50

.030

.120

.680

.170

1.  900
4.  000

3 .  100

.003

.200

.090

67

81

87

104

Observed suspended-sediment loads at the gaglng 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*ediment eoneentrations ranged from 29 to 181 mg[. Sediment
concentrations generally inereased with increased stream discharge, but not enough
data was available to compute daily sediment discharges.
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7.2.2.2 Mine Plan Area Surfaee Water Hydrology

Two streams are located in the vieinity of the mine; Litge Bear
and Mill Fork Creeks. These Creeks flow east into Huntington
Creek. Both streams are thought to be intermittent. In contrast,
crandall canyon, loeated 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
t}te drainage area is larger.

The U.S.G.S. maintained a gaglng station (091?919) in Crandall
canyon during water year 19?9. Discharged per unit area for the
5.? square mile basin was 280 acre-feet per square mile or 5.25
inches of runoff. In contrast; annual discharge from the 11.?
square mile fie Fork canyon on the opposite side of Huntington
creek for the same period averaged 2.04 cFS - only 2.36 inches of
runoff. fire higher water yield from crandall canyon ean, 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 fie Fork
drainage. comparison of the hydrographs in Figures ?-5 and ?-6
from Danielson et al. (1981) show strikingly simitrar hydrograph
patterns. Base flow levels are similar and snowmelt runoff
predominates with April through July runoff aceounting for about
80% of t}re streamflow from both basins. Tterefore, differences
are also fkely the result of different energy aspeets and preeipita-

tion patterns for the two basins. Ttre irregular snowmelt reeession

on crandall canyon suggests delay in snowmelt runoff from per-

haps deeper snowpaek aceumulation on north facing slopes.
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Mining and Reelamation Pl,an
Huntington Canyon No. 4 Mine Permit Applieation

7.2,2.2 Mine Plan Area Surface Water Hydrology (continued)

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

Little Bear creek is an intermittent stream. Litile Bear spring is
perennial. The bulk of the springrs discharge is diverted through a
pipeline by the city of Huntington. An average of the instantaeous

diseharge measurements on Little Bear Spring from Table ?-11

gives an average discharge of 0.66 CFS for a total yield of 6.81

inches/year - expressed over the 869 acre Little Bear Watershed.

In contrast, the instantaeous discharge measurements on Litile

Bear Creek reported in Table 7-12 average 0.17 CFS or t.76

inches/year expressed over the 869 acre Little Bear Watershed.

These results must be interpreted with eaution, since continuous

diseharge measurements are not available. However, the high yield

from Little Bear Spring in contrast to Little Bear Creek suggests

t}tat the souree of Little Bear Spring extends outside Litile Bear

Basin. Tkre lack of a predominant seasonal snowmelt component in

the Little Bear Spring flow measurements of Table ?-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 ?-1). The pattern is indicative of greater flow

production from the north facing slopes. Snowmelt runoff and

perched groundwater appear to provide a substantial eomponent of

the intermittent flow for the Littte Bear Creek. $rface runoff

from exposed rock and from saturated zones along Little Bear

Creek and its tributaries would constitute the dominant souree of

storm runoff.

Little Bear Creek watershed is extremely steep. fire average
change in elevation along Little Bear Canyon is 1600 feet per mile.
(A detailed representation of ehannel profiles is shown on Pl,ate

ls

ls
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Application

DATE

06/25fi0
07 /0efi0
08/24/70
t0/06/70
04/r5/71
05/27 /7L
08/L8/76
04/27 fi8
08/2e/78
t0/L3/78
LL/08/78
0e/81
10/81
LL/at
or/az
02/82
03 /82
o4lgz
05/82
06/82

1 - Castle Valley Special Serviees
2 - U.S. Geological Survey

Table ?-11

RECORD OF ''LITTLE BEAR SPRING'I DISCHARGE
(o-ro-z) g cac-sr

SOURCE

AVERAGE FLOW:
MAXIMUM FLOW:
MINIMUM FLOW:

1
1
L
1
1
1
2
2
2
2
2
1
I
L
1
1
1
1
1
L

FLOW (CFS)

0.89
0.88
0.61
0.50
0.65
0.52
0.26
0.95
0.65
0.57
0.42
0.69
0.?0
0.69
0.65
0.65
0.65
0.60
0.?1
0.9?

0.66
0.9?
0.26
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

DATE

06/25/70
07 /0e/70
08/24/70
L0 /06/70
04/t6/7L
05/27 /7L
r0/L3fi8
L0/30/7s

1 - Castle Valley Special Services

2 - U.S. Geological Survey

Table 7-12

RECORD OF IILITTLE BEAR CREEKIT DISCHARGE

SOURCB

I
1
1
1
1
1
2
2

Average FIow:
Maximum Flow:
Minimum Flow:

FLOW (CFS)

0.28
0.28
0.08
0.09
0.06
0.20
0.24
0.24

0.1?
0.28
0.06
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Mining and Reelamation Pl,an
Huntington Canyon No. 4 Mine Permit Application

7.2.2.2 Mine Plan Area Surfaee Water Hydrology (continued)

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

eataraets on Little Bear Creek. A number of debris dams are also

evident apparently resulting from downed timber and debris follow-

ing the 1964 fire.

Mill Fork, the other principal drainage, is an intermittent stream

producing about 20 acre feet of water per year. Like both Litile

Bear and Crandall Canyon, the ehannels are more developed on the

north facing slopes indieating the importanee of evapotranspiration

and snowmelt runoff to the hydrologie balance. Sparse vegetation

and exposed rock on the south faeing slope appear to have an

important role in the production of storm runoff. Areas with high

soil moisture along the stream channel also eontribute to storm

water runoff. The average ehange in elevation along the Mill Fork

Creek is approximately 590 feet per mile (see Plate ?-2). Water is

not concentrated as quickly in Mill Fork channel as in the steep,

short, dendritie ehannel pattern found in the Little Bear drainage.

Surface Water Quality

Surfaee-water quality does not appear to be substantially different

from the groundwater quality. Table ?-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 eharacterize the groundwater

quality. The loeations of these points are shown on Plate 7-3.

Sample points 4-1-W and 4-2-W were monitoring points for Upper

and Iower Little Bear Spring respeetively (these springs are

06/06/83 7-36
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit AppUcation

7,2.2.2 Mine Plan Area Surface Water Hydrology (eontinued)

Surface Water Quality (continued)

located on Plate 6-1), from May 1gg1 to date, samples were taken
from a eombined souree at the city of Huntington pipeline near
tre mouth of Little Bear canyon and reported as sample point
4-1-W.

Aeeording to wastewater Disposal Regulations, Part tr, standards

of Quality for waters of the state (of utah), Huntington creek and
tributaries above the Highway u-10 erossing are classified lc, BA

and 4. class 3A means that the partieular stream is proteeted for
cold water game fish and other aquatie life. ctass 1A means that a
particular stream is protected for domestie purposes without

treatment and class 4 means that the stream is protected for
agrieultural 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 exeeptions, the surface water
quality is within the limits set by the State of Utah.

Water Use

Surfaee and groundwater rights in the area of the Huntington

Canyon No. 4 Mine are principally for stoek watering (See Seetion

7.1,3). No irrigation rights are claimed at points witjrin 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 PIan Area Surface Water Hydrology (continued)

Spring,s and Seeps Charaeteristics (eontinued)

Field observation indicates that the seeps and springs discharge

from three geologie settings (ptate 0-f). One is discharge from a
regional groundwater souree like the Little Bear Springs whieh 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 tjrat prevents further

downward percolation of groundwater. Third, springs and seeps

also issue from alluvial and eolluvial sediments along the valley

sides and bottoms.

The only domestie water supply is Litfle Bear Spring located in the

Star Point Sandstone, below the eoal seam. Due to its location it

is unlikely that it will be impaeted by mining activities. Ttre spring

reeeives its reeharge from areas in the Star Point Sandstone, west

and north of the watershed as indicated in the Vaughn Hansen

Reportn L977. Waterfrom the Little Bear Spring is diverted to the

City of Huntington through a pipeline starting at a concrete

collection box in Section I, T16S, RTE Overflow is discharged

from the eolleetion box into Little Bear Canyon. Table ?-I-1

contains the record of 'rl,ittle Bear Springtt diseharges from June,

1970 to April 1982. The maximum diseharge observed was 0.?5
(CFS), the minimum was 0.26 CFS, and the average was 0.66 CFS.

Table 7-12 eontains a record of Little Bear Creek discharges from

June 19?0, to October 1979. Ttre maximum stream discharge

recorded was 0.28 CFS, the minimum was 0.06 CFS, and the

average was 0.17 CFS. When the average rrl,ittle Bear Springtt

flows are compared with the average Litt1e Bear Creek flows,

Little Bear Spring supplies 79.2% of the flow in Little Bear

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

7.2.2.2 Mine Plan Area Surface Water Hydrology (continued)

Springs and Seeps Characteristics (continued)

h 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 oecur in all geologie formations (plate 6-1) in the

lease block and are the result of small perched aquifers. Further-

more, beeause the seeps are intermittent the source of recharge is
probably loeal. Sinee the Star Point Sandstone has perennial

springs, this suggests that the source of water for the Star Point

Sandstone is probably regional, while the source of groundwater for

all other geologic units in the lease block is loeal.

A eompleted spring and seep survey was eonducted in 1982, for the

existing lease bloek and adjacent areas (plate 6-1). The survey

updated and correeted 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 progta.m 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.

?.2.3 Srrfaee Water Development, Control and Diversions

Beaver Creek Coal Company obtains their water suppty from Mill
Fork Creek. A concrete eutoff waII across the creek forees
subsurface flow to the surfaee. The water is then diverted to a
pumping eistern for distribution. This system is somewhat sus-
ceptible to flood flows from Mill Fork Canyon. fire risk posed to
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

Number
(p-l6-?)

9 CAC-SI
9 DBB-SI
16 CAD-SI
16 CAD-S2
I CCC-SI
8 DCB-SI
8 DCB.Sz

Table ?-14

HUNTTNqTON #4 MINE SPRINGS AND SEEPS

Sring and Seeps in Lease Bloek

Common
Name Geologie Unit

Star Point SS
Star Point SS
Black Hawk Fm.
Blaek Hawk Fm.
Bl,ack Hawk Fm.
Bl,ack Hawk Fm.
Black Hawk Fm.

Springs and Seeps Outside Lease Bloek

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

Little Bear Spring

-

TVpe

$ring
$ring
Seep
Seep
Seep
Sring
Spring

8 DAB-SI
4 ccc-sl
4 CDC-SI
5 CDC-SI
8 DAB-SI
8 BBC.SI
1? CCB-SI
6 DAC-SI
7 BAD-SI
7 BDD-SI
? BDD-Sz

Sring
?
Seep
Seep
Spring
Spring
Sring
Spring
Spring
Seep
Seep

?- Spring or seep
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Apptication

?.2.3 S\rrface 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 vieinity. This stable condition is borne out by the good to

excellent ehannel eonditions 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 certifieate (see Appendix 4) of water rights pur-

chased from Huntington - Cleveland Irrigation Company by Swisher

Coal Company, predeeessor of Beaver Creek CoaI Company.

7.z.g.L Sedimentation Pond and Diversion Construction and Maintenance

Plans

The disturbed area of the No. 4 Mine is eontained within a large,

single drainage area which colleets immediately below the lower

facility yard and dumps into Milt Fork Creek (Plate 7-6). In order

to minimize additional sediment loading to the stream from this

disturbed are&, a major portion of this fuainage 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, ineluding loeations of the proposed

structures, is shown in Plate ?-6. Listed below are speeifieations.
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7 . 2 . 3 . 1

Reclamation Plan
Canyon No. 4 Mine Permtt Appl lcat ion

Sedtmentat l -on Pond and Diversion Construct lon and

Matntenance Plans (cont inued)

Sedlnentat ion Pond Speci f icat lons

Locat  ion : The dan locat ions are

dratnage dlrect ly

ln the exist lng

below the coal

Des ign :

Purpose:

s tockp i le  load lng  area ,  (see  P la te  7 -6) .

This si te offers the most effecttve

sedimentat lon control  with the least

amount of environnental dlsturbance.

In an effort to mininize environmental-

destruct ion, and st111 obtaln adequate

storage, we have but l t  two smal ler ponds

in a ser ies. The upper pond wi l l

funct ion as a holding, settLing faci l i ty

for disturbed area runoff .  The lower

pond wi l- l -  f i l ter,  c lean and dlscharge

underground mLne water as well as any

overflow from the upper pond tn the

event of a storm exceeding the deslgn.

Mine water wi l l  pass into the upper pond

and through a 12" culvert wtth inverted

inlet lnto the l -ower pond. Here i t  wt l l

be f i l tered through a dtke of coke

breeze and sLag and dlscharged to Mi l l

Fork Creek as per the NPDES Perni t .

To conply lrith requirements of the

Divl-slon of 0i1,  Gas & Mining for the

control  of  sedinentatton as l isted under

the Underground Mintng General

Performance Standards. The ponds are to

r0 /27  /83
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be constructed tn a manner to faci l i tate

the holding and sett l ing of contamlnated

water f  rom the ml"ne stte,  as wel l_ as

f i l ter ing and discharge or underground

rnine water.  An overf  low is to be

provided ln the event of a masstve

inf low of surface water exceedlng the

capaclty of the ponds. The ponds wi l l  be

cleaned as necessary and the waste mater ial

p laced in  an  approved d isposa l  s t te .

Const ruc t ion : The construct ion of the ponds Lras per

spec i f i ca t ions  o f  the  Sta te  Eng ineer ,

U.S.  Fores t  Serv ice ,  Of f i ce  o f  Sur face

Mining, and the Utah Divtston of Oi l ,

Gas and Mining.

L0 /27  /83
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Mtntng and Reclanation Pl-an
I{untington Canyon No. 4 Mine Perrnit Appl-ication

7.2 .3 . I  Sed inenta t ion  Pond and D ivers ion  Const ruc t ion  and

Malntenance Plans (cont inued)

The f  ol lowing construct ion specif  icat ions r .7ere

fo l lowed:

a) In areas where any f i l l  mater ial .  was p1_aced, the

natural  ground \^ras removed for at  least l2t t  below

the base o f  the  s t ruc tu re .

b) Compact ion of al l  f111 rnater ials \ . ras at least 952.

Native matertal  was used wherever pract l_cal.  Fi l l

was placed in l i f ts not exceedtng 12",  and lras

compacted pr ior to placement of the subsequent

l i f r .

c) Rip-rap was placed' on the water stde of al_L

out lets to prevent scouring. Instde slopes are

3 :1  n in imun.

d) Dams were constructed to overf l -ow at least I  foot

be low the  top .

e) Overflows have a minimum depth of I foot and a

minimum width of 3 feet.  The are constructed (or

l ined) with at least I  foot of  r ip-rap on aLl

surfaces, and discharge into an energy dLssipator

to prevent scouring.

f)  A f i l ter dike, composed of coke breeze and slag,

is provided ln the lower pond as a f inal  f t l ter

fo r  water  p rJ -or  to  d ischarge.

g) Al l -  construct ion of sedimentat ion ponds was

performed under the direct lon of a qual i f ied

pro fess iona l .

7 -64
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Capac ity: The structure wi l l  have a capaci ty adequate to store

the runoff  and sediment load from a L0 year,24 hour

prec fp i ta t ion  event ,  w i th  an  over f low capac i ty  in

excess of  that  for  a 24 hour,  25 year event.  The

second or  over f low pond w i l l  be  u t i l i zed  as  a  ho ld ing

and f i l ter ing structure for  the mine water djs-

charge. The ponds shown on Plate 7-6 have a capaci ty

of  approximately 1.45 acre f t .

Safety

Precau t ions :  The  s t ruc tu re  j s  requ la r l y ' i nspec ted  by  a ' l i censed

indiv idual  as required by law. The ponds are c leaned

as necessary and any weakness or defects in the

structure wi l l  be i rmediately corrected.

Mon i tor i  ng : Two water monitor ing stat ions have been establ ished

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

mon i to r ing  program fo r  de ta i l s ) .

03116/84
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Mining and Reclamation Plan
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7.2.3.1,  Sedimentat ion Pond.  and Divers ion Construct ion and

Maintenance P1ans (cont inued)

Maintenance:

Seeding:

Calculat ions:

The sedimentation ponds are inspected

after each storm and the sediment is

c leaned out  as necessary.  fn  no case is

sediment allowed to build beyond the

point of reducing the pond capacity

below l-.23 acre-ft. Sed.iment removed. is

d isposed of  in  the C.v.  Spur refuse p i le

or other location approved by the Utah

Div is ion of  Oi l ,  cas e Min ing.

In addi t ion,  a l ternat ive 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

of ten as needed.

AII feasible disturbed areas around the

mi.ne site wil l be reseeded with a seed

mix recommended by the U.S.  Forest

Serv ice for  the area.  Mulching wi l l  be

used  as  necessa rv .

The technique used to determine runoff

volumes and peak flows for design of

culverts, ditches and the sedimentation

pond is the computer model SEDfMOT II.

Disturbed areas were assigned a curve

number of 90 and undisturbed forest

lands were assigned a curve number of

75.  The area dra in ing to the sedimen-

tation pond was divided into sub areas

in order to properly determine storm

7 -66

70/07/e4



Min ing  and  Rec lamat jon  P lan
Hunt ing ton  Canyon  No.4  M ine  Permi t  App l i ca t ion

order to properly determine storm runoff and to

provide peak f low est imates whjch demonstrate

adequacy of  exist i  ng di tches and culverts.

Subdrai  nages as designated in Figure 7 -7 are

descr ibed in Table 7-L6 inc ' luding the parameters

necessary to run SEDIMOT I I .

Des ign  ra in fa l l  o f  2 .3  inches  fo r  the  10  y ro  24  hr

event was determined from the "Precipi tat ion Fre-

quency At las of  the Western Uni ted States" (NOM

At las  2 ,  Vo lume IV  -  U tah ,1973)  fo r  the  loca t ion  o f

the  Hunt ing ton  No.  4  mine .  The cor respond ing  ra in -

fa l l  dep th  fo r  the  25  y r ,24  hr  event  was es t imated

to  be  2 .9  inches .  The F le tcher  -  Farmer  ra in fa l l

d istr ibut ion was used to determine the rainfal  1

distr ibut ion.  Total  runoff  f rom the 10 yr,  24 hr

ra ' infal l  is  est imated as 1.23 acre-feet.

addi t ional  0.18 acre-feet is regained to provide at

least  L year sediment storage for sediment y ie ld

from disturbed area as est imated below.

An

03/16/84
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TABLES 7-16

Sed' iment Pond Drainage Character ist ics

Subdrainage
Designation

D-t

D-2

D-3

D-4

AD-la

AD-Lb

AD.2

AD-3

Lower Pad

Area
( acres)

0 .8

0 .25

0 .31

0 .44

3 .5

0 .6

5 .1

3 .3

3 .5

Avc.SloDe-( t )  '

3.1

1 .8

2 .7

r .2

4.0

6

60

50

20

Basin
Length

f t .

575

220

300

485

800

370

400

800

760

Avg.
Velocity
ftlsec

1 .8

1 .4

L .7

1 .1

1 .6

2 .5

1 .9

L .7

4 .4

Curve
l{un$er

90

90

90

90

76

90

76

75

90

Tine of
Concentration

hrs

.084

.044

.044

.L22

.14

.04

.06

.13

.05

Total Drainage 17.8

1) The indiv idual  areas were determined by p ' lanimeter measurements made on L:2400 and
L:600 sca' le topographic base maps.

2) The average slopes were est imated from the same topographic base maps.
3) The basin lengths were measured from the same topographic base maps.
4) The average velocj t ies were determined using the upland method, see Figure 7-8.  Also

see Examp' le Problen 2.4 in "Appl ied Hydro' logy and Sedimento' logy for  Disturbed Areas",
Bar f ie ld ,  Warner ,  and Haan.

5)  T ' ime o f  concent ra t ion  was ca lcu la ted  by  d" iv id ing  bas in  length  by  average ve loc i ty .

03/16/84
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The Un iversa l  So i l  Loss  Equat ion  (USLE)  was used to

est imate sediment y ' ie ' ld f rom disturbed areas. Sediment

y ie ld  was ca lcu la ted  by  es t imat ing  the  eros ion  ra te  f rom

disturbed subdrainage areas. Al l  erosion was assumed to

be del ivered to and deposi ted in the pond. Conservat ive

assumptions were made to insure that more capaci ty is

avai l  able than might be necessary to sat isfy design

standards.  Erosion rate (A) in tons/acre per year is

determined using the USLE as:

A = (R)(K) (Ls) (c ) (P)

The var iab les  R,  K ,  LS,  C and P are  de f ined as  fo l lows:

R is the rainfal l  factor which can be est imated from the

empi r i ca l  re la t ion :  R=27P2 '2  where  P is  the  2  year ,  6

hour precipi tate value which for the Hunt ington No. 4

Mine fac i l i t i es  a rea  is  1 .1  inches .  There fore ,  the

est imated value for R is 33.3 which is somewhat larger

than the value from an iso-erodent map provided by

l{ischmeyer (L977) for the approximate location of the

f  ac i  1 i t y .

03/L6/84
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7.2 .3 .2  Sed iment  Cont ro l  S t ruc tures  and Dev ices  (cont inued)

K is  the  so i l  e rod ib i l i t y  fac to r .  The K va lue  was

conserva t ive ' l y  es t imated  to  be  0 .5 .  Th is  va lue  is

representat ive of  compacted disturbed areas such as

roads, embankments and parking areas and is higher than

would be expected for reclaimed acres or undisturbed

so i  l s .

LS is the length s lope factor.  The LS factors determined

for  the  subdra inage areas  are  l i s ted  in  Tab le  7 -L7 .  The

LS factor was determined us' ing Figure 5.15 in Barf ie ld et

a l  (1e81) .

C is the cover factor.  The

es t imated to  be  1 .0  wh ich  is

zero ground cover.

P is the erosion control

conservat ively est imated to

erosion control  measures are

Sed iment  Y ie ld  Ca lcu la t ions

17.  A  un j t  we igh t  o f  100

sed iment  y ie ld  in  we igh t  per

requ i rements .

C factor was conservative'ly

suggested for a condi t ion of

pract i  ce

be 1 .0  wh ich

app l ied .

factor.  P

appl  ies when

' rs

no

are developed in TabIe 7-

1b/t t3 is used to convert

uni t  t ime to volume capaci ty

03/16/84
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Table 7-1-7

USLE Estimates

Huntington No. 4

of Sediment Yie1d for

Mine Faci l i t ies Area

Drainage LS A Area Yie1d

tons/acre (Acres)  acre- f t .

per  yr .  per  yr .

D - 1  3 3 . 3  0 . 5

D - 2  3 3 . 3  0 . 5

D - 3  3 3 . 3  0 .  s

D - 4  3 3 . 3  0 . 5

A D - 1 b  3 3 .  3  0 .  5

L o w e r  P a d  ( a )  3 3 . 3  0 . 5

Lower  Pad (b )  33 .  3  0 .  5

A.A

. 2 5

. 3 6

. z z

' 1 .4

9 . 0

1 . 9

1

1
1
I

1

1

l_

l_

1

1_

1

l_

t_

I

1

8 . 0

4 . 2

6 . 0

3 . 7

2 3 . 3

t _ 4 9 . 8

3 l _ . 6

. 8  0 . 0 0 3

. 2 5  0 . 0 0 1

. 3 1  0 . 0 0 L

. 4 4  0 . 0 0 1

. 6  0 . 0 0 5

2 . O  0 . 1 3 8

1 .  5  0 . 0 2 2

Total 0 . L 7 2

*Note: Does not include areas AD-1a, AD-2t 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.

7/L4/e5
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Total  sediment y ie ld f rom disturbed areas is est imated to

be 0.172 acre-feet per year.

The ponds have a capaci ty of  1.45 acre-feet suf f ic ient  to

s to re  the  runof f  f rom a  L0  y r ,24  hr  event  o f  1 .23  acre-

feet plus one year sediment loss of  0.17 acre-feet.

Since the excess capaci ty is only 0.05 acre-feet,  the

pond w' i '11 require annual  majntenance to maintain sed jment

s to rage.  L i t t le  excess  capac i ty  i s  ava i lab le  fo r  bo th

mine water and storm water. Therefore, Beaver Creek Coal

Company has agreed not to d'ischarge mi ne water dur"ing

storm runoff  events.  Furthermore, dur ing d ' ischarge of

mine water the drain in the upper pond wi l ' l  be opened so

that most of  the capaci ty of  the upper pond is ava' i lable

should stonn runoff  occur fo l lowing discharge of  mine

water.

The spi l lway from both ponds are designed to safely pass

the runoff  f rom a 25-year,  24-hr precipi tat ion event.

Peak discharge from a 2S-year ,  24-hr precipi tat ion event

from the dra'inage to the ponds was determined using

SEDIPOT I I  and the input parameters in Table 7-16. The

peak discharge was determined to be 3.LL cfs.

03/L6/84
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7.2.3.2 Sediment Ccrntrol Stnrcttrres and Devices (ccntinued)

A cross section and profile of upper and lovrer pad

spillways is prowided in Plate 7-6.

Design specifications are prorrided in Table 7-18.

Velocities in both spillways exceed 5 ftlsec. and would

be erosive. l4edir:rn rip-rap dianreter of 15 inches is

used to maintain stable spillways. Rip-rap of this

size wutrld have a marrLing's roughress coefficient of

0.04 and would provide adequate protecticn: for

velocities in erccess of 10 ft/sec.
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Mining and Reclanaticn Plan:
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TABLE 7-18

Spillway Design Specificaticns

Lonrer Pcrrd

Design Discharge 3.11
(25 yr, 24 hr errent)
(ft3lsec)

I4anning's n

Upper Pond

Desigr Slope

Bottcn, rrridth

(fr)

Side Slope

No:mal Depth

(fr)

0 .04

0.25

3 .0

1 .5 :1

0 .18

3 .11

0 .04

0 .75

3 .0

1 .5 :1

0 .14

Design Velocity 5.52 8.1

sle l8e
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Diversicn Stnrcture Specification

c'eneral: A11 diversicms existing prior to reclaration were

terporary and have been rernnved. In Norzsnber

1988, it was deqned necessary to install a nennr

diversicn alcng the middle pad higfr^rall to prevent

n-mrroff ficm eroding reclaired areas belcn^r. This

diversicrn (and otl:er rnaintenance work) was

addressed in a Field Anpndment an 12/8/88, and

stibsequently approved by the Divisicn on Jan:ary

2, 1989. The follo^ring inforrnaticn addresses

ttris diversion only:

l-lgcation: The nerar diversicn stnrctr-re is located at the base

of ttre steep slope aborre the middle pad (hall road

area); Diversicnr location is sholm cn Figure 3-8

of  th is  M.R.P. .

Desigr: The diversicn:r is ccnstnrcted to be peruranent, ffid

is sized for a 100 year - 24 trolr event rr:noff

frcnr the drainage area. Ioose-rock check dams

trave been installed alomg tfre diversion next to

the steep slope, and the sotrthern flcrring portion

has been partially rip-rapped. Controls heve beenr

placed at points of eryected erosicnr potential;

however, since calculaticms shoqr potentially

erosive velocities for most of the diversicnr, the

area will be nrcnitored a.rd Bearrer Creek Coal

Ccrnparry will ccnmit to install additional- erosicm

protection as required by the Division.

Ttre diversicn is intended to redrrce the aourrt of

rurofJ from the steep, natrrral slopes that reaches

the reclained slope below. This will allow for

better establishnent of vegetaticrn on the slo'pe

and fi-rther redr.rcing erosion potcrtial.

7-75
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C,onsfnrcticm:

The ccrnsffrrcticn of the diversicn ditch was r.lrder

the direction of a certified engineer.

lulaintsrarrce: The diversicn and related strtrcttres r,vill be
rnaintained to perform thier prirnary fi.nctio:s
(diversicrn of n-moff and erosicn ccrntrol). Since

the area is reclained, cleaning of stnrctrres r,rill

be perfornred only as necessary to maintain

frnction. Additicnral erosion ccntrol will be

installed if deterrnined necessary by the division.

Calculaticns: Slopes in the diversion will vary frcm l0Z to

307". The follcrnring sheets will indicate the flovy

ccn:diticrns calculated for tlre variq:s sl-opes.

s/9/8e
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HUNTINGTON NO.4 MINE DIVERSION

PLANII{ETER PROGRAITI

Input Summarv

For  W.S. :  Hun t ing ton  4

STORU

Distr ibut ion = SCS Type 2

Prec ip .  Dep th  =  3 .60  in .

Dura t ion  =  24 .00  Hr .

Number of  L ines = 966

Output Summarv

WATERSHED

tand  S lope =  40 .00  Pc t .
Curve Number = 75
Channel Length = 2300 Ft.
T ime o f  Conc.  =  0 .1893 Hr
Area  =  16 .30  Ac .

P  =  0 .0252  Hr .

Runof f  Depth  =  1 .3701

Ini t ia l  Abstract ion =

Peak Flow = 2L.98 CFS

AtT=12.55Hrs .

In .

0 .6667  In .

(  1 .3373 rP I t
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Mining and Reclarnaticrn
It-mtingtcm Carrycm No.

Plan
4 Mine Permit Application

Culverts

Drainage withjn the permit area is directed by diver-
sions, open ditches, m.d culverts. Ilndisnrrbed drain-
age areas are routed arourd the mine site by tsrporanz
diversions. Road drairrage flows thror:gh culverts
located and desipned by the U.S. Forest Se._:rrice. Dis-
ar.bed area drainage is directed to the sedinentaticrn
pcrnds, by varicnrs culverts and ditches. The desiEn fc.r
tlrese culverts is described in Table 7-Ig.

5/9 /89
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Mining and Reclanation Plan
ihnntington Canrycrn No. 4 Mine Permit Application

TABLE 7.19

HI]I{ITNGTON #4 MINE

\MIFTCATION OF CI]L\MT CAPACITY

rnlet control applies to all culverts. Headr,uater was determined
r-rsing Figure 7-B (frcm Desigt of Sn'all Dams, il.S. Bureau of Rec-
lanration).

Culvert Locatior'-
(Distr,rbed Areas)

Dianeter Peak Dischargel H/D
( in)  (c fs)

H
(in)

Lovrer Parking
(part of lorver pad)
D-1
D-2
D-3
D-4

Bath House
(D-1, AD-la, AD-1b)
Stockpile

Road below Pcrnds
(entire disturbed area)

, )  l , t  I

12.0
18.0
12.0
12.0

12.0
36.0

24.0

0.73
0 .L7

.052

.065

.09

0 .55
0 .34

2 .07

c.5 L2"
0 .5  6 .0
0 .5  9 .0
0  .5  6 .0
0 .5  6 .0

0 .6  7  .2
0 .s  18 .0

0 .5  12 .0

1 \

"Peak discharge was dete:rnined using SDIIOT II \^rith input para-
meters described in Table 7-16 f.or a 10 ;rr, 24 hr rajnfall event
with a Fletcher-Farrner distribution.

Culvert Location
(Disturbed Areas)

Dianeter Peak Discharge 2 H/D H
(in) (cfs) ( in)

Diversicrn A

TID-2

24.0

36 .0

2.53

1.41

0.5  12 .0

0 .5  18 .0

2)p""k clischarge was cletermmecl using SCS TB"-20 ComE:ter }4cdel.

5le l89
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Mining and Recl-anation
Huntington Canyon No.

P lan
4 Mine Permit  Appl icatton

TABLE 7-20

HI]NTINGTON //4 MINE

BASIN HYDROLOGIC CHAMCTERISTICS
AND PEAK DISCHARGES

Area
Name

Area
( s q  n i )

Average
Slope

(7 . )

Bas in
Length

( f t )

Average Tirne of
Ve loc i ty  Conc.

( f / s )  ( h r s )

Peak
D ischa rge
( c f s )

UD-IA
UD-1B
w-2

D - I
D-2
D-3
D-4
D-5

Entlre
D i s t .
Area

0 .06  i
0 .  061
0  .0407

0 .00126
0 .00039
0 .  00048
0 .00068
0 .  007  16

0 .00997

60 .0
60 .  0
60 .0

3 .1
I R

2 .7
1 )

s5 .0

2000 .0
2000 .0
2400 .0

575 .0
220.0
300 .0
485 .0
450 .  0

0 .070
0 .070
0 .0833

0 .089
0 .044
0 .044
0 . r22
0 .0 t67

0 .289

2 .53
z .  ) J

1 .41

0 .  143
0 .045
0 .  056
0 .076
0 .  853

1 .  068

8 .0
8 .0
8 .0

1 .8
r .4
r .7
i . l
7 . 5

1 ) The individual areas were deterrnined bv planineter measurements made
o n  1 : 2 4 0 0  a n d  1 : 6 0 0  s c a l e  t o p o g r a p h i c  b a s e  m a p s .
The average slopes were est imated frorn th,e same topographlc base rnaps.
The basin lengths were measured from the same topographic base maps.
The average veloci t ies were determined using the upland method' see
Figtrre 1. Also see Example Problem 2.4 in "Appl ied Hydrology and
Sed imento logv  fo r  D is tu rbed Areas t ' ,  Bar f ie ld ,  Warner ,and l {aan.

) ) Time of concentrat ion was calculated by dividing basin length
average ve loc l tv .

6) Tine of concentrat ion for the ent ire disturbed area was found
adding the Tc for D-5 with the longest Tc of the basins on the
above.  Th is  happened to  be  fo r  bas in  D-4 .

7) Peak Discharge was computed by the SCS TR-20 computer nodel.  Curve
numbers of.  75 and 90 were assumed for the undisturbed and disturbed
areas  respec t ive ly .
Peak D ischarges  are  based on  a  10-y r ,  24-hr  p rec ip i ta t ion  o f  2 .1"

2 )
J )

4)

by

by
bench

8 )

r0 /27  /83
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Perur i t  Appl icat ion

TABLE 7-21

HI]NTINGTON //4 MINE

VERIFICATION OF CTILVERT CAPACITY

Inlet control  appl ies to al l  culverts.  Headwater was determined. from
Figure  2  ( f ro rn  Des ign  o f  smal l  Dams,  u .s .  Bureau o f  Rec lamat ion) .

Cu lve r t  Loca t i on Diameter
( i n )

Peak Di-scharge
( c f s )

H/D H
(1n )

Diversion A
UD-2
D- l
D-2
D-3
D-4

Stockp i l e

24 .0
36 .0
12 .0
r8  . 0
L Z . U
t ?  n

36  . 0

2 .53
1 .41
0 .143
0 .04s
0 .056
0 .076

1 .068

<  0 .5  <12 .0
<  0 .5  <  iB .O
<  0 .5  <  6 .0
<0 .5  <  9 .0
<0 .5  <6 .0
<0 .5  <6 .0

<0 .5  <18 .0

1 ) Peak discharge was determined with scs rR-20 computer model.

r0 /27  /83
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SKETCH OF MINE PLAN AREA

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

- - . - - - }  INDICATES D IVERSION OR WATER CHANNEL

INDICATES CULVERT
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Mining and Reclamation Plan
Huntington Canvon No. 4 Mine Permit  Appl icat ion

7 .2 .4 Effects of Minlng of Surface l . Iater

Mining operat ions at the No. 4 Mine are expected to

have very l i t t le effect on surface r^/ater courses,

spr ings, or seeps near the permit  boundary. Mi l_l  Fork

Creek ,  L i t t le  Bear  Creek ,  and the i r  t r ibu tar ies  a re  a l l

outside of the No. 4 Mine permit  boundary. Therefore,

no perennial  streams exist  over areas mlned or to be

mined.

Mil l  Fork Creek does, however,  l ie down gradient f rom

surface disturbance created by underground nining

operat ions. Diversions and sediment ponds have been

des igned to  cont ro l  runof f  f rom the  d is tu rbed area .  A

buf fe r  a rea  has  been es tab l i shed be tween the  access

road and I ' I i l l  Fork Creek in the vic ini ty of the

sedimentat ion ponds. A11 road maintenance ts directed

away, to the north, of  Mi l l  Fork to el iminate sediment

loading of the stream.

r 0 /27  / 83
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

7.2.4 Effeets of Mining on Surfaee Water

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

slope and soil stabilization and erosion eontrol measures.

As diseussed under Effeets 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 souree of Little Bear spring which is well below the mine
(stratigraphieally).

The only seeps that have a potential to be impaeted by mine
subsidence are the seeps that originate from the Castle Gate and
Blaekhawk formations near the head waters of Little Bear Creek

and above the mine in Mill Fork Canyon. Should subsidenee effeets

develop whieh affect those seeps, it should not substantially ehange

the water balanee of the basins. Fractures may expand this

reeharge area for seeps found at lower elevations. Discharge from

these lower elevations may inerease at the expense of discharge

from seeps found at higher elevations.

7.2.5 Mitigation and Control Plans

Beaver Creek Coal Company will continue to maintain adequate

sedimentation control structures and diversions throughout the life

of mining operations at No. 4 Mine. Every effort wilt be made to

stabilize disturbed and revegetated areas that may eause sedimen-

tation of Mill Fork Creek. hr addition, the Buffer Zone along Mill

Fork Creek will be maintained so that no additional surface

disturbance oeeurs within 1"00 feet of the stream.

06 /06 /83 7-84
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l , l l n tng  and Rec la rna t lon  PIan
H u n t l n g t o n  C a n y o n  N o .  4  ! t i n e  P e r m i t  A p p l i c a t l o n

7.2 .3  l t l l t l qa !_ lon  and C.Srn t fo - } .  P lans .  (con t inued)

I n  g e n e r a l ,  d u e  t o  t h e  n a t u r e  o f  u n d e r g r o u n d  m i n i n g

a c t l v i t i e g  a l  N o .  4  I ' t i n e ,  i t  i s  h i g h l y  u n l l k e l y  t h a t  t h e

q u a l i t y  o r  q u a n t i t y  o f  w a t e r  w i l l  b e  a f f e c t e d .  A n  o n g o i n g

s r a t e r  m o n i t o r i n g  p r o g r a m  h a e  b e e n  e s t a b l i s h e d  t o  d o c u n e n t

a n y  c h e n g e s  i n  w a t e r  c h a r a c t e r i s t i c g  s o  t h a t  a d d i t i o n a l

c o n t r o l  m e a s u r e s  c a n  b e  i m p l e n e n t e d  w i t h l n  t h e  m i n i n g

o p e r a t i o n  i f  n e c e s s a r y .

I n  t h e  e v e n t  t h a t  e f f l u e n t  l i r n i t a t i o n € t  a r e  n o t  m e t ,  o n e  o r

n o r e  o f  t h e  f o l l o w i n g  n e a s u r e s  g h a l l  b e  i m p l e r r e n L e d  w i t h i n

9 0  d a y s  o f  g u c h  o b s e r v a t i o n !  ( 1 )  T h e  p o n d s  w l l l  b e  c l e a n e d ;

( 2 )  t h e  f i l t e r  d i k e  w i l l  b e  n e p l a c e d ;  ( 3 )  a d d l t i o n a l

sed iment  cont ro l  neasures  w i l l  be  added upet rean f rom the

g e d i n e n t  p o n d  ( a d d i t i o n a l  s t r a w  b a l e  d i h e s ,  s l l t  f e n c e s ,

u n d e r g r o u n d  s e t t l i n g  b a s i n s ) ;  ( 4 )  m i n e  w a t e r  d l e c h a r g e  r r i l l

b e  p i p e d  d i r e c t l y  t o  p o n d s ,  e l i m i n a t i n g  o v e r l a n d  f l o w ;  ( 5 )

c h e n i e a l  t r e a t n e n L  o f  j . n f l u e n t  t o  p r o m o t e  c L e a n i n g ;  ( 6 )

en la rgernent  o f  ponds .

7  . 2 . 6

P r i o r  t o  i n i t i a t i n g  s u c h
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There  are  4  gur face

the  aree  o f  the  Hunt

n o n i L o r e d  a c c o r d i n g

s e c t i o n .

n i t ' l g a t i o n  n e a s u r e s ,

w i L h  t h e  r e g u l a t o r y

Beaver Creek

author i ty  fo r
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Min ing  anc i  Ree lans t lan  P len
H u n t l n g t a n  C e n f o n  N o .  4  l t l n e  P e r m l t  A p p l l c a t i o n

re
The on ly  spr tng  non l to red  ln  the  pas t  a t  th t .s  n ine  wag the

L l t t l e  B e s r  S p r l n g  ;  ( f o r n e r l y .  S t a t i o n  4 - 1 - 0 J ) .  T h e  s p r r n g  r s

n o w  t o t a l l y  c a p t u r e d  b y  t h e  C a g t ' l e  V a l l e y  S p e c i a l  S e r v i c e

D l s t r l c t  a n d  u e e d  f o r  c u l l n e r y  w e t e r  s u p p l y .  T h e  S e r v r c e

D i s t r i c t '  r n o n l L o r s  t h e  e p r t n g  f l o w  a n d  q u a l l t y  a s  n e e d e d ,  a n d

cont ro lg  .3ecess  to  th re  water  by  a  locked box .  S lnce  the

e p r l n g  l e  a d e q u a t e l y  n o n l t o r e d  b y  t h l e  a g e n c y ,  a t l d  d a t a  i g

avs i tsb le  uFc ,n  requeet ,  l , loun t .a ln  CoaI  Cornpsny  hee e l lm lne ted

t l r le  s tE t l .on  f r 'on  l t s  n6n l tc t r ' l ng  F ' rc lg r ' sm

$EEC:lji:ti#t
| E f 4 : l F ' -  It -
i t

! ,".p,R 21tt 
'i

i
t,
l

{''R / I tgg4

UrnrDrvrsrorOa,

o L  / L 8 / 9 4
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lline Permit Applica
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t ion
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7.2.6 Surface l{ater Monitorinq p'Ians

Ilpper I,IiIl pork (Station d-3-Itr

This site is monitored at the upper end of the Forest
service Raad in I{tIL tork canyon. The sediment samplern
staff gage and crest gage vere previously removed at the
request of the Forest service. Flon jg measured hy a
portahle flume. Monitoring virl be done on a quarterly

basis unti l  Phase If Bond Release, and then on a bi-

annual (2 per annun) basi.s until final Bond Refease.

fnflow to Reclaimed Pond Area (station 4-6-n)

fft is station wil l he monitored oa a bi-annual basis and
vi,I1 retlect surface runoff from the site into the
reclaimed sedimeat pond area. It is.located at the
previous sediment pond inlet. The station vilI continue
to be monitored on a bi annua| .basis until Final Bond
ReIease .

Aat f lov trom Reclaimed Pond Area (Station 4-7..n)

This station is locat'ed at the previous sediment pond

out le t .  The stat ion wi I l  be moni tored b i -annual ly  unt i l

Final Bond Release, to access the etfectiveness of the

pond area reclamation.

Jr,q:; Dlvls:onr Cri, Gas Auo Mu.rrr.lo

70/02/e5
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Mining and Recl")roo
Hutttington Canyon No.

PIan
4 l{ine Permit

Loser I,ItI l  tork (station 4-8-i| l

This station tormerly

depth Parshall flume.

the l{i|l Fork Canyon,

and is covered'by a

Forest Service.

Application

included .a 2 f oot uidth by l .  S f oot

It is located at the Tower end ot

on A.S. torest Service property,

Special Use Permit vith the U.s.

Discussion sith the a.s. tor€st serviee have indicated no
turther need for the parshalt Fllomte at this location:
therefore, upon.approval trom the Division and A.S.F.S.,
I,Iountain coal company has removed the fluurrte and aIl other
associated materiar and cleaned up the area. Arso, :rhen
approved by the A.S.F.S., the Special Ase,permit for ttris
s i te ni l l  be canceled.

The station wil l  continue to be monitored, vith f lov
measured by a portable t l tme. I, tonitoring viII  be on a
bi 'annual (2 per annum) .basis unti l  f inal bond release.

fiFFHC'f TVg:

NOv 01 1995
5

Utnu DrylsroN Clr_, Gas Ano Mmwc

r.o/02/e5
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Minins ana ne,ct";, on PIan
Huntington Canyon No. 4 Mine Permit Application

I 7.2.6 Surf ace lf iater I ' tronitorinq PIans

I{ater Oualitv and NPDES Discharqes

l{ater quality samples are collected at designated sites

on Upper I 'I i I l  Fork (4-3-n) and on Lower MilI tork (4-8-

n).

i later quali ty samples vere also colTected from the in-

flos to the sediment pond 4-7-Ft.' The sediment ponds

renaved; ho*ever, the 2 sites vi11 continue to monitored

bi annually to assess the pond area. teclamation.

A deseription of the Surface Jlater trIonitoring Program is
provided in tigure 7-7O. Locations are shonn on Plate 7-
3 .

Location 4-7-Jl *ras a APDES discharge point. The APDES

Discharge Permit vas canceled efteCtive'August 30, 7995.

70/02/es
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TTCURE 7.70
STREAT{FLOnI AND 'TATER OAA,LITY TIONITORITTG PROGRATI

HANTINGTON CATTTON NO. 4 TIINE

STATION: 4-3-n 4-6-n 4-7-r{ 4-8-r'

LOCATION: Apper I'ti11
Fork

Int los
' to

reclaimed
pond
area.

Outt lon
trom

reclaimed
pond

area.

Loner Mi11
Fork.

WPE: Intermit,tent
Stream.

Surface
Runoft .

Surtace
Runoft .

Intermittent
Stream.

FREQUEITCY: Bi-AnnuaI Bi-Annual Bi-Annual Bi'Annual

FLON
DWTCE:

Portable
tl tmte.

Por table
FIrnte.

Portable
Flume.

Portable
Flwne.

RESALTS
TO:

DOC;H DOCA INGTT DOGA

t, lN rO ( );,iit li:' tt) tirlA"f IED

NOV 01

Urnri Drvrslor.r Orl, Ges ANo N4nrrNc
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trining and Rect".tioo PIan
fruntingiton Ganyon No. 4 Mine Permit

o

]i]NICOLR]PCIRATED

Nov 0 r 1995
n

Application

i,.l

i:t

7.2,6 Earface Jfater trlonitorinq Plans (Continued)

The sta'tion:s wilI be monitored for t:he parameters and reported
in the form as shorn oi Figure 7-77, "trIountain CoaI Company

Jtater Monitoring Report".

Samplina Devices

streamfrovs are determined ftom . f lryne measutemegr,ts or a
portable flume. Flor measuranents are detemtined using a
volwney'td.me or portahle f |tnrc nreasurerreat at'statioms 4-6-rt
and 4-7-I(.

Uran DwrstoN Orr-, Gns.diro MbrrNc
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7.3 Alltrvial Valley Floors

A reconnaissance investigation for Alluvial valley Floor
(AvF) assessnpnt was perfo:rmed in accordance with state and
0${ Regulations. On the bases of these regr:.lations, the
first consideration in the A\E investigation is the
identification of r-nrccnsolidated strean-laid deposits
(alluvial deposits). Fr.rtherunre, rrrese deposits should be
located within the valley floor and shotrld not include
isolated high teraces, arhrvial fans, or larrdslide
deposits. Once alhrvial valley floor deposits are
identified, the capability to stpport flood inigated or
sub-irrigated agricultr-ral activities uust be assessed.
rdentificaticrn of locations vilrere urconsolidated streanr-laid

deposits occur was perfornred r.r.sing a sr-rficial geology urap
of ttre area shovar in Plate 6-1. Fr-rtheruore, an analysis of
areal photographs of the n-ine permit site and adjacent areas

was ccrrdtrcted in order to identify possible alhnrial

deposits that were not included in the sr.rficial geology

map. A break in valley side slopes prodrrcing an
identifiable valley floor senzed as the primary criteria for
selecting ttrese possible alluvial deposits.

Frcrn a gecurorphic standpoint, the n4gged rnor:ntainous terrain
of the mine pe:mit site has resulted in drainages still in a
youttrful stage of developrnent. The stress are confined in
narrovy, steep-sided, v-shaped valleys with generally steep
ctrannel gradients. I4eanders and terraces nomrally
associated with AVT developnent are absent. Neither the

Mill Fork, Little Bear, or Crandall Creeks possess
identifiable valley floors rypical of an alhlrial valley

floor. The soils along these chanrrels are thin and
unproductive and rock ortcro'ps are conupn. the valleys are

too steep and na:row along their entire reach to support

agriculu-ral developrment .
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I 7 3 Alhnrial Valley Floors (contjrrued)
-

Any potential alh:uial valley floors along Rntington creek
are outside the adjacent area. The alluyial aquifer and
sureanrflornr reginn of thntington creelc vlould not be
significantly inpacted by possible changes in the hydrolory

of the lh-lrtington Carrycrrr mine site.

03/16/87

7-95



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application
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Seetion 8

SOIL RESOUBCES

8.1 Scope

A soil survey of the Huntington Canyon No. 4 Mine was conducted

in July 1980 to provide soil resouree information to meet the

requirements of the utah Division of oil, Gas & Mining and the

Office of Surface Mining. This soil survey was performed by James

P. Walsh & Associates based on a contraet with Beaver Creek Coal

Company. Additional information was colleeted on the Disturbed
Land designated areas in 1982 as part of a request by DOGM.

8.2 Methodology

The mine site area has not been mapped by the USDA Soil

Conservation Service (SCS). Plate 8-1, Soil lrventory of Hunting-

ton Canyon No. 4 Mine area was made by James p. Walsh &

Assoeiates in July 1980. Map seale of Plate 8-1 is 1f'-500t (1:6,000).

At the time of mapping, a large part of the area was mapped as

Disturbed Land.

Map unit descriptions are site specifie.

mapped and deseribed.

Three map units are

Soil series descriptions are adapted from the SCS to be site

speeifie. Detailed pedon descriptions are presented for the three

major soil series at the site. Pedons were deseribed in fresh road

euts to 60 inehes or to bedroek, whiehever was shallowest.

The three major soil series were sampled in 1980 at the site.

Samples were analyzed by Colorado Agricultural Consultants of

Brighton, Colorado. Parameters tested were pH, electrieal eon-
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8.2 Methodology (eontinued)

duetivity' saturation pereent, soluble ealeium, magnesium and
sodium, available potassium, texture elass from percent sand, silt,
clay and very fine sand, organie matter pereent, phosphorus, limen
boron, ammonia-nitrogen, and nitrate-nitrogen.

Additional samples were eolleeted in July 1"9g2 on Disturbed Land
designated areas. These samples were colleeted to at least 30 em
and analyzed for all the parameters tested in 1990, with the
exception of boron, organie matter, ammonia-nitrogen, and very
fine sand. Analyses of the 1982 samples were eondueted by
Bookeliffs commereial Laboratories in steamboat springs,
Colorado.

Present and potential uses of the soils of the site have been
evaluated based on scs soil survey Interpretation information.
The soils have no potential as cropland or pasture land. The soils
have not been evaluated by the scs for their potential production

as rangeland but their eapability groups are given.

The soils are evaluated as seedbed quality material for drastieally
disturbed land. The evaluation method used is that of the scs.
Eaeh horizon of eaeh pedon is rated for seedbed quality material
based on the field description and the analytical data. Reeom-
mended use for each soil is given.

soil names given in this report are tentative. The soils in this
report are named for simitrar soils that are presenily being mapped
by the scs in the area. In some eases, the described pedons are

outside of the aceepted range of eharaeteristics for the series;
those differenees are noted in the text.
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8.2 Methodology (continued)

The soils in this report have not been comelated by
Classifieations are based on morphology as deseribed in
and to a lesser degree on the analytical data. Where
data do not support the field descriptions, the soils are
aecording to the field deseriptions.

the SCS.

the field,

analytieal

classified

8.3 Soil Resouree Information for the Mine plan Area

8.3.1 Soils Identifieation

The soils at the Huntington canyon No. 4 Mine were initially
examined with stereoseopic aerial photographs provided by Beaver
creek coal company. This allowed the consultant to pre-
determine slopes, land forms, and vegetative patterns. soils were
then examined in the field (see Seetion g.2 Methodolory). The soil
descriptions were compared with recorded characteristies of the
soils in adjacent eounties and in the offieial SoiI Conservation
Serviee (SCS) series descriptions. To make them site specifie,
map units are eomprised of soil series and inelusions found within
an area.

8.3.2 Soil Series Descriptions

Disturbed Iand Fill Material

The disturbed land fill material consists of deep, rapidly perme-

able, well-drained materials. These materiars are primarily fill
derived from sandstone and shale. Annuar precipitation is 12 to 20

inches. The mean annual soil temperature ranges from B8o to
45oF, and the frost free period is G0 to 120 days. The native
vegetation has been removed.

06/06/83



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

8.3.2 Soil Series Descriptions (continued)

Disturbed Land Fill Material (eontinued)

The available water capaeity is low, and permeability is moderate.
These materials are used for fil slopes, faeility areas, and road-
beds. A representative sample of filr material, 100 feet north and
100 feet east of the southwest corner of seetion 16, T16s, R?E is:

pale brown (10YR 6/3) gravelly loamy sand, brown (10yR b/B)
moist; massive, loose, nonstieky and non-plastic, ealcareous,
30 pereent gravels, 2 pereent eobbles, S percent stones, S
percent boulders.

Patmos Series

The Patmos series consists of moderately deep, moderately perme-

able, welldrained soils. 
'These 

soils formed in colluvium derived
from sandstone and shale. Annual precipitation is L2 to 20 inehes.
The mean annual air temperature ranges from B80 to 45oFr and the
frost free period is 60 to 120 days. The native vegetation is salina
wildrye, low gray sage, and winterfat.

The available water capaeity to a depth of 21 inehes is about z to 4
inehesr and permeability is moderate. These soils are used for
watershed, and wildlife habitat.

The Patmos series is a member of the loamy-skeletal mixed
(ealcareous) frigid family of Tlpic ustorthents. A representative
profile of Patmos gravelly loam, strongly sloping, 1500 feet west

and 700 feet north of the southeast eorner of Seetion 16, T16S,

R?E is:
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8.3.2 Soil Series Deseriptions (eontinued)

06/06/83

02

A1

c1

C2

Patmos Series (continued)

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

0 to 6 inches; brown (fOyn b/B) gravelly loam, browntark
brown (10YR 4/3) moist; weak medium subangular bloeky
structurel soft, very friable, slighily sticky and slightty
plastic; calcareous; 25 percent gravels, b percent boulders;
eommon fine roots; elear smooth boundary.

6 to 26 inches; yellowish brown (10yR 5/4) gravelly loam;
brown-dark brown (10yR 4/B) moist; weak medium subangular
blocky structurel slighfly hard, friable, slighily sticky and
slightly plastie; ealeareous; 30 pereent gravels, b pereent

cobbles, 2 pereent stones and 2 percent boulders; eommon
fine roots; band darkened by organie material from 6 to g

inches; elear wavy boundary.

26 to 38 inehes; light yellowish brown (10yR 6/4) very eobbly

loamy sand; single grain; loose, non-sticky and non-plastie,
ealeareous, 15 pereent gravels, lb pereent cobbles, 5 pereent

stones and 2 percent boulders, abrupt smooth boundary.

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

Podo Series

The Podo series consists of shallow, somewhat excessivelytrained

soils. These soils formed in colluvium. Annual preeipitation is 16
to 30 inches. The mean annual air temperature is less than 42o,
and the frost free period is less than 60 days. The native
vegetation is Salina wildrye and juniper.

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

The Podo series is a member of the roamy mixed (calcareous),

frigid family of Lithie ustorthents. A representative profile of
Podo gravelly sandy loam, 900 feet west and 500 feet north of the
southeast eorner of Section 16, T165, R?E is:

0 to 2 inches; tight brown (?.SyR 6/4) gravelly sandy toam,
brown-dark brown (1OYR 4/4) moist; weak thin platy strue-
ture; soft, very friable; non-sticky and non-plastic, ealear-
eous, 20 percent gravels, 5 pereent cobbles, b pereent stones
(not sampled separately).

3 to 13 inehes; Iight brown (7.5YR 6/4) gravelty sandy loam,
brown (10YR 5/4) moist; single grain strueture, loose, non-

stieky and non-plastie ealeareous, 15 pereent gravels, 10
pereent eobbles, 5 pereent stone, some minor lime aeeumula-

tions from 11 to 13 inehes; fine earth material similar to Cl

fills craeks in bedroek; abrupt wavy boundary.

13+ inches; weathered sandstone.

A1

c1

R
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8.3.2 Soil Series Descriptions (continued)

Quigley Series

fire Quigley series consists of deep, moderately permeable, well-
drained soils. These soils formed in colluvium and alluvium derived
from sandstone and shale. Annual precipitation is 13 to 16 inehes.
The mean annual soil temperature ranges from 40o to 4boF. The

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

The available water capaeity is greater than 0.1 in/inr and perme-

ability is moderate. These soils are used for wildlife habitat.

watershed and recreation.

The Quigley series is a member of the coarse-loamy mixed family

of Tlpic Haploborolls. A representative profile of euigley sandy

Ioam, 400 feet west and 100 feet north of the southeast corner of

Seetion 1?, T165, R7E is:

0 to 7 inehes; brown (10YR 5/3) sandy loam, dark brown
(10YR 3/3) moist; slightly hard, very friable, stghfly stieky

and slightly plastie, ealeareous, 10 pereent fine gravels; few

fine and medium roots, elear smooth boundary.

? to 20 inches; brown (10YR 5/3) sandy loam, browntark

brown (10YR 4/3) moist; moderate coarse subangular bloeky,

slightly hard, very friable, sUghtly sticky and slightly plastie,

ealeareous, 10 percent fine gravels of varicolored sandstone,

few fine rootsl diffuse boundary.

A1

c1
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8.3.2 Soil Series Descriptions (continued)

C2ea

Quigley Series (eontinued)

CSca

20 to 38 inches; brown (10yR 5/3) sandy loam, brown-dark
brown (10YR 4/3) moist; weak medium subangular blocky,

strueture, slightly hard, very friable, slighily sticky and
slightly plastie, ealeareous, 15 pereent fine gravels, 10 per-

eent cobbles, 2 pereent stones, few fine roots; few very fine
fitramentous lime threads, elear boundary.

38 to 43+ inches; pale brown (1OyR 6/3) gravelly loamy sand,

dark yellowish brown (10YR 4/4) moistl loose, slighily hard,

very friable; non-stieky and non-plasticl ealcareous, gravels

have thiek undercoating of lime, 30 percent gtavel, 10
pereent eobblestones and boulders.

8.3.3 Map Unit Deseriptions

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 g0 pereent fill m,aterial. kreluded in this map

unit are: 1) about 10 pereent small areas of Patmos and podo soils;
2) roek 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. It is fill derived from

sandstone and shale. Tlpically, it is a pale brown gravelly loam
sand.
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8.3.3 Map Unit Deseriptions (eontinued)

Map Unit DL: Disturbed Land (continued)

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

This map unit is in eapability unit vtr E and is mainly used for
mining aetivities.

Map Unit: PpE - Patmos-Podo Association, 60 to g0 pereent 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 pereent Patmos gravelly loam, and 2s pereent podo

gravelly sandy loam. The Patmos soil is on the mountain side-
slopes, and the Podo soil is on the ridge erests and redges above
roek outcrops. Ineluded in this map unit is about 10 percent rock
outerops, and 15 percent other soils. Included areas make up about
25 pereent of the total aereage. The patmos soil is moderately
deep and well-drained. It is formed in eolluvium derived from
sandstone and shale.

Typically, the surface layer is a brown gravelly loam about 6 inehes
thick. The subsoil is a yellowish brown gravelly loam about 20

inehes thick. The substratum to a depth of 88 inches is a light
yellowish brown very eobbly loamy sand. weathered sandstone

bedrock is at a depth of 20 to 40 inehes.
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8.3.3 Map Unit Descriptions (eontinued)

Map Unit: PpE - Patmos-Podo Association, 60 to g0 Pereent Slopes
(continued)

Permeability of the Patmos soil is moderate. Available water

eapacity is moderate. Effeetive rooting depth is 40 inches. Runoff

is rapid and the erosion hazard for water is high. Wind erosion

hazard is sUght.

The Podo soil is shallow and somewhat exeessivelydrained. It is

formed in colluvium derived from sandstone and shale.

Typically, the surfaee layer is a light brown gravelly sandy loam,

about 2 inehes thiek. 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 eapaeity is low. Effeetive 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 eom munity.
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8.3.3 Map Unit Descriptions (continued)

Map Unit: PpE - Patmos-podo Assoe
(continued)

This unit is 75 percent Quigley sandy roam, and 2b pereent other
soils. The Quigley sandy loam soil is on the fans and toeslopes.
Ineluded in this map unit is about z0 pereent other soils. stratified
alluvial soils oceur on the valley bottom along the stream. Also
included are soils similar to euigley but in skeletal families
(loamy-skeletal mixed rlpie Haploborolls). A few bouldery areas
oeeur on the alluvial fans. Included areas make up about 2b
percent of the total aereage.

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

Tlpically, the surfaee layer is a brown sandy loam about ? inches
thiek. The subsoil is a brown sandy roam about 81 inehes thiek.
Runoff is moderately low and the erosion hazard for water is
moderate. Wind erosion hazard is stight.

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

The present plant community is mainly big sagebrush, rabbitbrush,
lodgepole pine, oregon grape, and yarrow. The potential produet-

ieity data is not available.
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8.3.3 Map Unit Descriptions (continued)

Map Unit: RL - Rockland

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

This unit is 90 percent roek outcrop, talus, and very shallow soils
over sandstone bedroek. Included in this map unit is about 10
percent Podo soils.

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

8.3.4 Present and Potential Productivity

Crops and Pasturelands

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

The u.s. Department of Agriculture has the authority to identify

farmlands of national, state, or local importanee. These farmtrands

are referred to as prime farmlands, farmlands of statewide impor-

tanee, and unique farmlands. The SCS has determined that there

are no prime farmlands of statewide importanee, or unique farm-

trands within the permit area.

06 /06 /83 8-L2



Mining and Reclamation Plan
Huntington Canyon No. 4 Mine permit Applieation

8.3.4 Present and Potential produetivity (continued)

Rangelands

The soils within the lease boundary have been used as rangeland in
the past. Predieted forage produetion for rangeland soils during
favorable,

normalr and unfavorable years for various sites are not available
for the soils. Capability elasses for the rangeland soils (Table 8-1)
are Vtr and VItr. 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 VtrI have limitations that preclude their use for
eommereial plant produetion and restriet their use to reereation,
wildlife or water supply or to aesthetie purposes.

8.4 Prime Farmland Investigation and Determination

In July 1980, Beaver creek coal company requested that scs
personnel in Price, utah review all the soils present within the
Huntington canyon No. 4 Mine coal property boundary to deter-
mine if any qualified as Prime Farmland. At that time, the scs
made a field reeonnaissanee to confirm soil types. The field
information was then eheeked against a state listing of prime

farmland soils. At this time the state soil scientist determined
that there are no prime farmlands on Huntington canyon No. 4
Mine property.
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Table 8-1
ESTIMATED POTENTIAL PRqDUCTION - FORAGE

Soil Series

Potential Production
Favorable/Normal/
Unfavorable Years

(lbs/ac)

Sites Soil Capability
Class

Patmos

Podo

Quigley

NA

NA

NA

50-70% slopes

60% slopes

NA

vuE
VtrIE

NA

NA - data not available
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F i g u r e  8 - 0

United States
Department of
Agriculture

Soil
Conservation
Service

P.  0 .  Box  11350
Sal t  Lake C i ty ,  UT 84147

0c tober  27 ,1983

Ivlr. Dan Guy
Beaver  Creek  Coa l  Co.
P .  0 .  Box  AU
Pr ice ,  UT 84501

Dear Mr.  Guy:

Gary  Moreau,  So i l  Conserva t ion is t ,  So i l  Conserva t ion  Serv ice ,  Pr ice ,  Utah ,  has
made a  f ie ld  inves t iga t ion  o f  those s i tes  descr ibed in  your  cor respondence
concern ing  Mine  #4 ,  loca ted  in  Mi l l  Fork  Canyon sur face  area ,  sec .  16 ,  !7 ,  I .
16  S , ,  R .  7  F .  R i lds  Canyon  USGS quad .  Th is  loca t ion  i s  in  Hun t ing ton  Canyon ,
Emery County,  Utah.

Accord ing  to  Mr .  l v lo reau 's  inves t iga t ion ,  the  so i l s  in  th is  s i te  do  no t  qua ' l i f y
as  pr ime fa rmland because the  s i te  i s  in  e leva t ions  above i r r iga t ion  de l i very
systems, where no imigat ' ion water is avai l ,able and the toprography precludes
any i r r iga t ion  poss ib i l i t i es .  A lso ,  the  growing  season is  too  shor t  fo r  p r ime
farml and.

S incere ly ,  
,

- - - - - - - - + , - . t  /' 
fl,,i,ttt', Ht'f't*:{

FERRIS  P .  ALLGOOD
Sta te  So i l  Sc ien t i s t

scs-AS-1
10-79

n Th€ Soil conservation S€rvice

(r' ;""ULxli'"i'of,i "**"
8 -1  4a



Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Apptication

8.5 Physical and Chemical Properties of Soils

Method of Evaluation

The criteria for evaluating topsoil as seedbed quality materiar are
given in Table 8-2. Referenees to topsoil means only those soil

horizons suitable for use as seedbed quatity material. The eriteria

inelude sodium absorption ratio (sAR), eleetrical eonduetivity or

salinity (EC), toxic materials, soil reaetion (pH), available water

holding eapaeity (AwHc), erosion factor (k), wino erosion group,

texture, and percent coarse fragments.

Criteria are given for good, fair or poor sourees of seedbed quality

material (Table 8-3).

f'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 produetivity.
Material rated fair can be vegetated and stabilized by
modifying one or more properties. Toptressing with
better material or applieation of soil amendments may
be neeessary for satisfactory performance. Material
rated poor has sueh severe problems that revegetation
and stabilization is very difficult and eostly. Top-
dressing with better material may be neeessary to
establish and maintain vegetation," (USDA, j.g?8).

Soil Chemistry and Physical Properties

Chemieal and physieal data for projeet area soils (Tabte 8-4) were

collected to evaluate the soils as seedbed quality material for

reelamation. Soil chemieal and physical data from 1980 were

derived from analysis by Colorado Agrieultural Consultants in

Brighton, Colorado. Other sourees of information used to evaluate

soils for reclamation were manuseript SCS soil survey information

and soil survey interpretation records. 1982 data were derived

from analyses by Bookcliffs Commercial Laboratories in Steamboat

Springs, Colorado.
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

Table 8-2

SEEDBED QUALITY MATEB,IAL FOR RECLAMATION

Limits Restrietive
FeatureProperty Fair

1. Sodium Adsorption
Ratio (SAR)

2. Salinity (EC) mmhos/em

3. Toxie Materials

4. SoiI Reaction (pH)"

5. Soil Reaction (pH)

6. Available Water
Capacity (AwC) in/in

7. Erosion Factor (K)

8. Wind Erod. Group

9. USDA Texture

10. USDA Texture

1L. Coarse Frag. (wt %)
3-10 in. (7.6-25.4 em)
10 in .  (725.4 em)

5

8

Low

5 .  6 -7 .  8

7 .9

.10

.37

3

5-L2

8-16

Medium

4 .  5 -5 .  5

7  . 9 -8 .4

.  05 -1 .  0

.37

3

scl,, cL
SICL

LCOS, LS
LFS, LVFS

15-35
3-10

T2

16

High

4 .5

8 .4

.05

] - r 2

6b
SICb
SC

cos, s
FS, VFS

Excess Sodium

Exeess Salt

Toxicity

Too Acid

Ereess Lime

Droughty

Erodes Easily

Soil Blowing

Too Ctrayey

Too Sandy

Large Stones
Large Stones

35
10

alayers with high potential aeidity should be rated poor.
blf in kaotnitic family, rate one elass better if experienee eonfirms.

From National Soils Handbook, NSH - Part II (403.6(2)), 19?8.
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Table 8-3

EVALUATION OF TOPSOIL MATERIAL

Series

Map
Sample
Point

Salinity
(EC)

Materials
(Boron)

Toxiea
Reaction

(pH)

Soil
Erosion
Faetor

Erodibility
Group

Water
Capaeity

Availabl8
Overall

Rating
Depth
(in) SAR

Windb
USDA Coarseo

Texture Fragments

Quigley-like 0-7
7-20
20-38
38-43

good
good
good
good

good
good
good
good

good
good
good
good

good
good-fair
good-fair

good

goode
goode
goode
fairc

good
good
good
good

good
good

good-fair
poor-fair

GOOD
FAIR
FAIR
POOR

NA
NA
NA
NA

NA
NA
NA
NA

goode
goode
fairc

fair
fair
fair

good
good
fair

FAIR
FAIR
FAIR

good
good
good

good
good
good

good
good
good

good good
good good
good good

0-6
6-26
26-38

Patmos

Podo 0-13 good good good fair fair goode fair-good FAIR

Disturbed Land
Fill Material

Disturbed Land
Fill Material

Disturbed Land
Fill Material

Disturbed Land
Fill Material

good

good

good

good

good

good

good

good

NA FAIRf

FAIRf

FAIR

FAIRf

good

good

good

fair

good

good

good fair-poor
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

Table 8-3 (eontinued)

EVALUATION OF TOPSOIL MATERIAL

Series
Sample Depth

lbxics Soil Windb , Availablee
Salinity Materials Reaetion Erosion Erodibility USDA Coarsed Water Overall

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

Disturb€d Lqnd 6 - good good good NA NA cood NA NA FAIRT
PiU Material
Dislurbed Lsd 7 -- Sood Sood good l{A NA good NA l|A tAIBr
Fi Materlal

a-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 deseription

e-evaluated based on field textures and estimated coarse fragments from U.S. Forest Service (19?4).

f-based on field evaluations and supporting laboratory analyses.

NA - data not available.
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

8.5 Physical and Chemieal Properties of Soils (continued)

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,

electrieal conductivity, moisture saturation pereentage, SAR, or-
ganic matter, plant available phosphorus and potassium, partiele

size distribution, nitrate nitrogen, ammonia nitrogen, lime and

boron. The teehniques used were those of USDA Handbook 60
(1954), and Ameriean Soeiety of Agronomy Monograph #g (Blaek,

1965). The parameters tested in 1982 paralleled those in 1980,

with the exclusion of boron, organie matter, ammonia-nitrogen,

and very fine sand.

Suitability as Seedbed Quality Material for Reclamation of

Disturbed Iands

Table 8-3 is an evaluation of topsoil for each horizon on eaeh

projeet area soil type. The evaluation is based on the soil chemical

and physical data in Table 8-4 and the eriteria of Tab1e 8-2. The

soils are rated good, fair, or poor sourees of seedbed quality

material. The overall rating given for eaeh horizon is the rating

for the most limiting eriteria.

Vegetation is diffieult to establish on soils with high SAR which

indicates potential instability and water transmission problems

(USOA, 1978). None of the soils tested have high SAR; all are

rated good for this parameter.

Electrieal eonduetivity is a measure of soil salinity. Exeessive

salts restrict plant gfowth, ereate problems in establishing vegeta-

tion and therefore also influence erosion and the stabilitv of the
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Table 8-4

SOIL CHEMICAL AND PHYSICAL PROPERTIES

Sample
depth (in) SAT% BACpH SAR AK TEXT SN SI CL VFSA Nog NHga oMa

Quigley-like / Hole:2

0-7
7 -20

20-38
38-43

36 .0
37 .  0
36 .  1
36 .  8

3 .  86
2 .82
2 .  89
2 .  83

7 .7
7 .9
7 .9
7 .8

2 .0
L .7
L .7
1 .9

72
63
63
74

2 l
25
25
18

0 .2
0 .1
0 .3
0 .4

2 .5
1 .8
t .7
1 .2

t 2 .L7  1 .  85
9 .73  1 .80
9 .  98  1 .85

10 .86  1 .81

1 .5  310  SL
L .2  260  SL
t . 2  260  SL
1 .1  250  SL

9 .0  0 .16
9 .1  0 .10
9 .2  0 .12
9 .2  0 .05

7LL3
12142
t282
873

0
0
0
0

0 -6
6-26

26-38

L4.L4
r .4 .89
11 .41

0 .9  13 .1
2 .4  2 .7
t .2  2 .5

9 .1  0 .48
9 .1  0 .28
9 .2  0 .  3e

7 .7
7 .4
7 .7

3.0
5 .0
3 .4

38 .  0
37 .  0
47  .0

4 .58
2 .82
6 .  65

Patmos / Hole: 8

5 .27  1 .5  690  L
27 .01  0 .6  330  SL
15 .59  1 .8  820  SCL

50  39
70  25
58  26

11  18  14
5753

L6664

5
t2
0

Podo / Hole: 9

0 -13 8 .0 3 .1 27 .2 5 .  11 L3 .2L  7  . 34  1 .  6 230 9.2L480LS 0 .6 2.3

Grab

1

26 r.33 .124 .3L .47 .0

Disturbed Land Fill / Hole:

7 .1 7 . r  t .2  30 sL 61 11 .  6 0.2 27  . 7

Grab 7 .4 3 .4 32.2 2 .9

Disturbed Land Fill / Holez

19 .7  0 .6  63  CL  40

3

3729 .5

8-20

23 11 .  6 3 .1 50 .  7

t -Not tested for during 1982 sampling.
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Table 8-4 (eontinued)

SOIL CHEMICAL AND PHYSICAL PROPERTIES

Sample
depth (in) pH EC SAT% BASIC SAR AK TEXT SN CL VFSA NO3 NH3A OMA LM

Grab 7 .6 2.r 34 .7 4 .  00

Disturbed Land Fill / Hole:

12 .07  3 .84  1 .4  2L0  SL  59

4

29 0.34311L2 2 .2  0 9 .2 0 .  07

Grab ? .7 1 .5 34 .5 6 .5

Disturbed

2 .8  7L

Land FiIl / Hole:

SCL 25 258 .02.9

5

55 14.2 0 .  5  24 .6

0 .5197 .5 4 .4 30 .3 11 .1

Disturbed Land FiIl / HoIe:

33 .6  2 .1  104  L  4522 .1

6

36 L8 .2 2L .6Grab

Grab 7 .3 2.7 2  9 .0 3.2 23 .4

Disturbed

12 .3  0 .8  62

Land Fill /

L

Hole: 7

4L 44 0 .48 .515 1 "8 .4

a -Not tested for during 1982 sampling.
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8.5 Physical and Chemical properties of Soils (eontinued)

suitability as seedbed euality Material for Rectamation of
Disturbed Lands (eontinued)

surface. Toxie materials such as boron get into the food chain and
are toxic to animals who eat the vegetation. Exeessively high or
Iow pH eauses problems in establishing vegetation and as a result
influenee erosion and stability of the surface (USOA, lgTg). AII of
the soils tested are low in salts and boron. pH of the podo soil and
of the subsoil of the Quigley soil is rated fair. pH of the other soils
tested is rated good.

The available water eapaeity also is important in establishing
vegetation. soils with low available water eapaeity may require
imigation for establishment of vegetation (USOA, Lg?g). Available
water holding capaeity (AwHc) is evaluated aceording to the u.s.
Forest Service (USDA, L974) based on field texture and eoarse
fragments. AwHc is fair-poor for the fill material. It is rated fair
to poor for the subsoil of the Quigtey soil and patmos soil. The
Podo is rated fair-good for AWHC.

The stability of the soil depends upon its erodibility by water and

wind and its strength. Water erodibility is indicated by the k

factor; wind erodibility is rated according to the wind erodibility
group. K values for soils of the projeet area are from the best data

available in the scs soil survey lnterpretation Records. wind

erodibility is based on scs soil survey Interpretation Reeords for
the surfaee horizons. wind erodibility data are available for only

the surface soils of the site. Data for these factors are not

available for the Quigley soil or the fill material. The Patmos is

rated good for both factors. Podo is rated fair and good for the

erosion factor and wind erodibility Sroupr respectively.
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8.5 Physieal and Chemical Properties of Soils (continued)

suitability as seedbed euality Materiar for Reclamation of
Disturbed Lands (continued)

usDA texture also influenees available water capacity and erodi-

bility by wind or water. Texture influenees soil structure, eonsis-

tenee, water intake rate, runoff, fertitity, workability, and traffie-

ability. Potential slippage hazard is related to soil texture, and
although other factors also eontribute, the ratings of soil texture

represent one important faetor (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 beeause it is thought that disper-

sion of silt and cl,ay particles was not adequate, possibly beeause of

high gypsum eontents.

Coarse fragments influence the ease of excavation, stockpiling and

respreading, and suitability for the final use of the trand. A certain

amount of eoarse fragments can be tolerated depending upon the

size and intended use of the reclaimed area. If the size of roek

fragments exeeeds 10 inehes (25 cm) the problems are more severe
(usoA, 19?8). 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 N{aterials or Substitutes

Very little seedbed quality material exists within disturbed and
adjacent areas in the Huntington canyon No. 4 Mine. (see previous

Section 8.5 for physical and chemical analysis and Section 8.8 for
available topsoil for reelamation). 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 chemieal and physieal charaeteristics. In some

disturbed land fill material, eoal fines or eoal waste were en-

eountered. In addition, the disturbed land fill has some restrictive

features sueh as large stones and low water holding eapacity.

However, based upon the requirements for seedbed quality material
published in the National Soils Handbook, NSH-Part II (403.6(2)),

1978r the disturbed l,and fill material has been determined to have

a fair rating as topsoil material. The eoal fines within the

disturbed land fill material eontribute to its organic matter eon-

tent. Much of the in-place soils are rated as fair also. Refer to

Table 8-3.

A full discussion of the redistribution and handling of the disturbed

land fill conducive to sueeessful establishment of vegetation during

reclamation is given in Section 8.8 and 8.9, respectively.

8.7 Removal, Storage, and Proteetion of Soil Plians Topsoil Removal

At the present time, it is not antieipated 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 Proteetion of soil plans Topsoil Removal
(continued)

Should the need to disturb additional land arise, an inventory of

available suitable topsoil surrounding the present surfaee facilities
has been made. A discussion of depths of suitable topsoil for
reclamation and the in-plaee volumes is given below. Beaver

creek coal company would remove and preserve topsoil based on
this eriteria if neeessary. Unforeseen disturbance will be

addressed to the Division in a revision to the Mining and Reelama-

tion Plan.

Depths of Suitable Topsoil Available for Reclamation

The depths of seedbed quality material available for reclamation of
projeet areas are listed on Table 8-5 by map unit. The table

includes the map unit, map unit eomponents, depth of horizon,

rating (from Table 8-3), pereent of map unit, and the recommended

depth of stripping and the restrictive features of the suitable

material. Volumes of seedbed quality material available can be

found in Table 8-6.

The disturbed land fill material has fair eharaeteristies for reela-

mation. The restrietive features of the suitable material are l,arge

stones, sandy textures, low water holding eapacity, and steep

slopes. Reclamation of areas mapped as DL will contend with

these restrictive features. Ineluded in the map unit DL are areas

of excessive large stones, roek outerops and road euts that will be

diffieult to reelaim without eovering with better material. There

are areas of eoal waste that will be removed and disposed of

properly. If the Division eoneurs with Beaver Creek Coal

Company, Map unit DL will be used for reelamation as no better

topsoil material is available for reclamation.
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Table 8-5

DEPTHS OF SUITABLE SEEDBED MATERIAL AVAILABLE
(BY MAP UNIT)

Mapping
Unit Component

Depth
(in)

Percent of
Rating Map Unit

Available Depth
Suitable Material

(."rt"ffi"1

DL Disturbed
Land Fill

Inelusions

Variable fair 90

10Variable poor

variable (droughty)
large stones, sandy

sloPes

0 inehes

PpE Patmos

Pado

Inclusions

38

13

Variable

fair

fair

poor

50

25

25

0 inches (slopes)

0 inehes (slopes)

0 inches

Qic Quigley

Other

0-?
7-38

38-43

Variable

good
fair
poor

poor

{ J

25

7 inches (none)
31 inches (exeess lime)

droughty

0 inehes
(see diseussion)

Rockland

Podo

90

10

0

13

poor

fair

0 inehes

0 inches

06/06/83 8-26



Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

Table 8-6

SEEDBED QUALITY MATERIAL - APPROXIMATE VOLUMES

Mapping Units

Quigley - QiC

Quigley - QiC

Disturbed
Landfifle

Stockpiled

Total Seedbed Quality

Suitable
Stripping Depth

7na

38t'b

Material Available

Aereage

L4

L4

Volume - Bank
Cubic Yards (BCy)

13 ,175

73,524

20 ,  000

200

L06,899

a - In-plaee topsoil.
b - In-plaee subsoil.
e - See Figure 8-1.
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8 .7 Removal, St and Frotection of Soil Plans Removal
(continued)

Depths of suitable Topsoil Available for Reelamation (eontinued)

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

Map unit PpE, Patmos-Podo assoeiations, 60 to 90 percent slopes is
too steep for salvage of any topsoil with conventional machines.
Efforts will be made to minimize disturbanee on these slopes.

The Quigley soil in map unit QiC oeeurs on b to 25 percent slopes
and is rated good to 7 inches and fair from z to 88 inehes. If areas
of QiC are to be disturbed, the top ? inches should be salvaged and
used as seedbed quality material. The layer from ? to 38 inches
does not need to be saved unless it is borrowed and useo to reelaim
road cuts or exeessively stoney areas that laek 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 outerops and talus and the
unit is not a souree of seedbed material. small soil bodies do oeeur

as inclusions in the unit but they are shallow, stoney and too steep
to be of any use.
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8.? Removalr storager and Proteetion of soil plans Topsoil Removal
(continued)

Topsoil Storage and Proteetion

The need for topsoil storage and proteetion is confined to the
potential disturbance of the Quigley soil which is the only soil
having suitable qualities for salvaging. If this should oecur, the soil

will be stoekpiled on a stable surface area within the permit area.

Stockpile(s) will be protected with a quiek growing eover of

vegetation seeded or pl,anted during the first desirable seeding
, period after removal.

8.8 Soil Redistribution

As discussed in Section 8.6, Beaver Creek CoaI Company proposed

to use the disturbed land fill as a substitute for topsoil for

reclamation. coal waste and exeessive rocks (+8"), will be

removed and disposed of prior to reelamation, The disturbed land

fill wiII be final graded to approximate original contour, then

deeply scarified to reduce eompaeted zones. If neeessary, cloddy

surface areas will be pulverized to create a smooth seedbed.

Appropriate wind and water control technology will be

implemented before and after seeding. Refer to the Reclamation

Plan, Section 3.5.

8.9 Nutrients and Soil Amendments

SoiI tests will be taken in materials to be used for final reclama-

tion to determine nutrient status and to evaluate the need for soil

amendments. Soil testing will be performed by a qualified labora-

tory which uses aeeepted analytical procedures. Soil tests will

include, but not be limited to, pH, texture, ammonia-nitrogen,

nitrate-nitrogen and phosphorus.
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8.10 Effeets of Mining Operations on Soils, Nutrients and Soil Amendments
to be Used

The disturbed land fill which has been impaeted by mining opera-

. tions has some inherent problems that will be addressed prior to
reelamation. These include large stones, sandy textures, and low
water holding eapacity. The large stones will be removed by
standard earth moving equipment and eommereial roek-picker
implements if neeessary. Sandy textures are eommon in every soil
at the No. 4 Mine and cannot be changed. However, excess sands

that have been applied to the surfaee of the roads for traetion in
snowy eonditions will be removed. The low water holding capacity

reLates to the sandy texture of the soils. A vegetative eover will
provide soil organic matter whieh in turn will increase infiltration

and water holding eapacity. To some degree this material will
always have some problems with water holding eapaeity.

Alt soils will be properly fertilized to bring them up to the level
neeessary for vegetation establishment. Fertilizer applieation wiII
be based on soil test analysis as discussed in Seetion 8.9.

8.11 Mitigation and Control Plans

No future disturbanee is planned within the Huntington No. 4
permit area. However, in the event additional disturbanee is

required, all suitable seedbed quality material (topsoil) will be

stripped and stoekpiled prior to such disturbance. EVery effort will

be made to minimize the extent of anv additional disturbance.

The existing topsoil stoekpile has been placed on a stable surfaee

to limit wind and water erosion which would lessen the eapability

of the material to support vegetation. The stockpile has been
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8.L1- Mitigation and Control Plans (continued)

revegetated according to the seeding requirements listed in the
Reelamation Plan, seetion 3.s. It will remain in-plaee and
undisturbed until the material is redistributed on to reclaimed
areas.
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9.1 Scope

06 /06/83

Permit Applieation

Seetion 9

VEGETAIION RF"SOUBCES

The vegetative resourees data information for the Huntington

Canyon No. 4 Mine was prepared by Beaver Creek CoaI Company

based upon studies performed by Espey, Huston and Assoeiates, Ine.

during July, August and September 1980. The study area ineluded

the entire lease area loeated in Emery County approximately 29

miles southwest of Priee, Utah.

The major components of this study were tle preparation of a

vegetation map of the permit area, a qualitative and quantitative

description of the vegetation within the study area, and the

establishment of a vegetative reference area. The study also

included a site wide examination to identify any threatened or

endangered speeies which may be present on the lease area.

Based on a review of the results of those studies, it was decided by

Atlantie Richfield Company personnel that some additional infor-

mation was needed to supplement the initial quantitative work.

The scope of work to be aeeomplished during 1981 was discussed

with the Utah Division of Oil, Gas and Mining (DOGM) in early July

to obtain their input and approval to ensure that the studies would

be appropriate and aeceptable to them.

The 1981 studies performed by Stoecker-Keammerer and Assoei-

ates eonsisted of obtaining cover, frequency, and production data

for a pinyon-juniper woodland referenee area at the Huntington

Canyon No. 4 Mine. All the data were colleeted during the second

week of JuIy, 1981.
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9.1 Scope (continued)

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

9.2 Methodologf

9.2.1 Floristies

A floristie survey was eonducted at the same time as the 1gg0
quantitative vegetation sampling. The purpose of the floristic

survey was to determine and list the plant species present within
the lease area ineluding any threatened or endangered species.

This was accomplished by a walking reeonnaissance of the mine
area noting species oeeurrence and their distribution in the various
communities.

9.2.2 Vegetation Map

The original vegetation map of the Huntington Canyon No. 4 Lease

and adjaeent areas was prepared in 1980 by Espey, Huston and

Assoeiates, Ine. from black and white aerial imagery obtained

from Atlantie Richfield Company. After review of this initial

work, it was determined by Atlantic Riehfield personnel that the
original community types mapped were too inelusive. Additional

work was eompleted in July 1982 by Stoecker-Keammerer &

Associates to provide a more detailed map that better represented

the vegetative resourees on the lease. The 1,982 vegetation map

for the Huntington No. 4 Permit Area was prepared using a

eombination of air photo interpretation and field eheeking. Stereo

pairs of color photographs at a seale of 1:4,800 (1 inch = 400 feet,

approximately) and blaek and white photographs at a scale of

1:181000 (1 inch = l-500 feet, approximately) were used to prepare a
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9.2.2 Vegetation Map (continued)

preliminary vegetation map at a scale of 1:6,000 (1 inch = 500 feet,
approximately). The photographs and the preliminary map were
taken into the field and checked for accuraey and reliability of
interpretation. Because of the rugged topography and impassable

road conditions, field ehecking was accomplished using a
helicopter. With this teehnique, it was possible to obtain aecess to
even the most remote portions of the lease. Based on the field

observations, eomeetions were made on the preliminary map and a
final map was prepared.

The vegetative types were quantified in terms of acreage and
pereentage of the study area. Refer to Table g-1. The eommunity

types reeognized as being of suffieient extent or importanee to
warrant separation into individual communities are Aspen Wood-
land' Mixed Coniferous Forest, Burned Mixed Coniferous Forest,

Pinyon-Juniper-Curl leaf Mountain Mahogany Woodland, Manzanita
Shrubland, Big Sagebrush Shrubland, Riparian Community, and
Mountain Grassland. Burned over areas were also roughly dated
and mapped. Only the Pinyon-Juniper-Curl leaf Mountain Mahog-

any Woodland eommunity oecurs in the area of disturbance.

9.2.3 Reference Area

Reference areas are land areas that are seleeted to represent the

species composition, topography, soils and aspeet of a disturbed

area within the permit area. A referenee area on the mine was

selected by the ocutrar method, i.e., by visual comparisons of the

above attributes to that of the affected area, and by examining

topographie and soils maps. The reference area selected in the

L981 study was loeated within th'e permit area on a site which

would not be disturbed throughout the ilfe of the mine. The
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Tabte 9-1

AREAL EXTENT OF VEGETATTON ON
HUNT AREA

EMERYCOUNTY;T

Vegetation
TVPe

Lease
Area
(Acres)

Affected
Area

(Acres)

Lease
Area

Percentages
(exeluding

Affected
Area)

Aspen

Mixed Coniferous Forest

Burned Mixed Coniferous
Forest

Pinyon-Juniper-Curl leaf
Mt. Mahogany Woodland

Manzanita Shrubland

Big Sagebrush Shrublands

Riparian Community

Mountain Grassland

Rock Outcrop

TOTAL

239.7

150.0

206.3

348.2

3.8

264.7

1.4

93.2

12.7

1320 .0

78

18 .1

11.4

15 .6

26.4

0.3

20.0

0.1

7 .L

1.0

100.078
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9.2.3 Referenee Area (continued)

reference area was one heetare (2.5 aeres) in area (200m by Sgm)

and was seleeted to be eharacteristic of the Pinyon-Juniper-Curl

leaf Mountain Mahogany vegetation type (plate g-1). Ttre scs has
determined that the established referenee area is in good condi-

tion. Refer to E:rhibit 9-1.

9.2.4 Vegetative Cover and Produetion

The only vegetation type whieh 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 disturbanee is planned. Therefore quantitative

surveys on the eurrent affeeted areas and other vegetation types
were not deemed neeessarv.

9.2.4.L Cover

cover data were eolleeted using a quadrat approaeh. Individual 1.0

m2 quadrats were randomly located in the reference area. Random
sampling was aeeomplished by using pairs of random coordinates.

The first number of the pair was the measured distance along one
side (long axis) of the referenee area, and the second number was

the paced distance perpendieular to the tape at the position of the

first number. Random sampling locations within each of the

referenee areas are shown in Figure g-1. In eaeh quadrat, total
vegetation eover (eanopy cover) including shrub eanopy, cover by

bare soil, and eover by litter and roek were visually estimated. For

each quadrat these three eomponents added to 100 percent. Can-

opy eover for each species and eover by litter, roek, bare soil,

liehens, and mqsses in the ground layer were also visually
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United States
Depaftment of
Agriculture

Soi l
Conservation
Service

Box 754
Cast le  Dale,  UT

EXHIBIT  9 -1

84513

December  8 ,  1981

l{r. Dave }teyer
Beaver Creek Coal Co.
1109 S. Carbon Ave.
Pr ice ,  UT 811501

Dear Dave, .

At your request,  George Cook reviewed the vegetat ion data colLected
by your comPany on the two reference areas. He est imates good condit ion
range sites for both the Huntington lt4 p-l woodland conruunity and the
Gordon Creek #2 bunchgrass/mlxed mountain shrubland corrnunit,ies.

slnce the browse gras not cl ipped for product ion on ei ther si te
the SCS wi l l  not be able to use the data in our reports.  We appreciate
helping you and please cal l  t f  quest ions ar ise.

S lncere ly  r .

/\)P\

Garv\9J Moreau
Dis t r i c t  Conserva t lon is t

GDM/lhb

v - b
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9.2.4.t Cover (continued)

estimated. Because of overlap, these eomponents added to more
than 100 pereent. cover data were summarized by ealculating
mean values for eaeh species and each eomponent. Relative cover
(percent of total eover) and frequeney values were also
determined.

9.2.4.2 Produetion

Produetion data were colleeted using a harvest method. Individual
1.0m2 quadrats were randomly loeated throughout each of the
referenee areas (Figure 9-1). Random loeations were determined
using pairs or random eoordinates in the same manner used for
loeating cover quadrats. In each of the elipped quadrats, grasses
and semi*hrubs were fraetionated on the basis of speeies; forbs
were separated into annuals and perennials. shrubs were not
clippedr except for low-growing species such as oregon grape
(mahonia lgpens.) and mountain lover (paehystima myrsinites).
clipped samples were oven-dried for 24 hours at 100oc and were
weighed to the nearest milligram. Data were summarized by
obtaining mean produetion values for each species or speeies group.

9.2.4.3 T[ee and Shrub Density

Density data for trees and shrubs were

transeet approaeh. Randomly loeated

used to obtain shrub density data, and

used to obtain tree density data (Figure

obtained using a line-strip
transeets 15m by 3m were

transects 15m by 7m were
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 center[ne of
eaeh line-strip transeet.
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9.2.4.3 Tree and Shrub Density (continued)

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

[n eaeh of the tree transeets, the diameter at breast height was
measured for eaeh tree trunk. Tbees with multiple trunks were
tallied separated so that both trees per hectare and trunks per
hectare values could be caleulated.

sample adequacy during the lg8L work was evaluated using the
following formula:

where
Dade =

f=

ns6s - 12s2

d2x2

adequate number of samples

t value (t-distribution) for a given level of
confidence and n-l degrees of freedom where n =

actual sample size

sample varianee estimate

the level of aeeuracy desired for the estimate of the
mean, for grassland d = 0.1, for shrublands d = 0.2

sample mean

s2=

d =

sampling adequaey for future wogdy plant density will be computed
using a two-tailed tttn value at appropriate confidenee levels and a
trd'r va.lue of 0.1.
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9.3 Existing Vegetative Resources

9.3.1 General Site Description

The mine lease area is in a region of deeply dissected sedimentary
rocks. The elevation ranges from approximately ?,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 33o to 44o Fahrenheit. The frost-free period
ranges from 40 to l-00 days each year. Freezing is most eommon
from November through March.

Preeipitation varies with elevation and ranges from approximately
15 to 20 inehes, with 60 to ?0 percent as snow during the months of
Oetober 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 oeeupies extensive areas in the Inter-
mountain Region. Where the valleys are low in elevation these
woodlands are restrieted 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 Vggetation TVpes

The vegetation map of the Huntington No. 4 permit area depiets
eight vegetation types and one additional landseape unit (Roek

Outerops) (see Plate 9-1 and Table 9-1). Each of these mapping
units is described briefly in the discussion whieh follows.

PIan
4 Mine
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9.3.2 Vegetation TYpes (continued)

Aspen Woodland. The aspen woodland t5pe occurs primarily on

norih facing and sheltered slopes. The major species is quaking

aspen (Populus tremuloides) which forms dense stands espeeially in

those areas whieh have been burned in the past. Common

understory speeies inelude silver buffaloberry (Shepherdia

canadensis), mountain snowberry (Symphoricarpos oreophilus), cur-

rant (Ribes eereum and Ribes viscossissimum), and peavine

(Lathyrus sp.).

Mixed Coniferous Forest. The mixed coniferous forest type oceurs

on sheltered slopes, along ridges, and along drainages. The major

species include douglas-fir (Pseudotsuga menziesii), white fir
(Auies eoncolor), Engleman spruee (Pieea englemannii), and sub-

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

aristata) and limber pine (Pinus !le*iUs) commonly oeeur, Along

drainages Colorado blue spruce (Pieea pungens) oceurs as a seeond-

ary dominant. Common understory speeies include mountain lover
(pacnystima myrsinites) and heart-leaf arnica (Arniea eordifolia).

Burned Mixed Coniferous Forest. The burned mixed eoniferous

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 oeeurred during 5-8 July. The area is within the Little

Bear Canyon drainage; part of the fire oecurred on the Manti-LaSal

National Forest. After the fire, the area was aerial seeded by

helieopter. The seed mix consisted of brome (Bromus sp.), slender

wheatgrass (Agropyron trachycaulum), stiffhair wheatgrass

(Agropyron trichophorum), tall grass (Arrhenatherum elatius), oreh-
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9.3.2 Vegetation Tlpes (eontinued)

ard grass (Dactylis glomerata), timothy (Phleum pratense), affalfa
(Medicago sativa), and sweet clover (ivtelilotus sp.). Inspeetion 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 eurrent vegetation consists of seedings

and small saplings of the above mentioned eoniferous species as

well as numerous shrub and herbaeeous speeies. Mountain snow-

berry, elderberry (Sambueus sp.), and mountain lover commonly

oeeur.

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 Woodtrand. The pinyon-

juniper-eurl leaf mountain mahogany woodland type occurs on dry

south and west faeing slopes. Major speeies include pinyon pine

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

tain juniper (Juniperus seopulorum), and eurl leaf mountain mahog-

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

amounts. In some are&s pinyon pine dominates while in other sites

the junipers oeeur as dominants. Curl leaf mountain mahogany

usually oeeurs as a seeondary dominant in most standsr however on

eertain sites it oecurs almost to the exclusion of the other three

species. The trees usually oceur as scattered individuals, and areas

with a closed eanopy are uneommon. The understory is usually

06/06/83 9-12



Mining and Reclamation plan
Huntington Canyon No. 4 Mine permit Application

9.3.2 Vegetation TVpes (eontinued)

spa.rse with salina wild rye (Elymus Alinus) oceuning as the major
understory species. The mine portal, associated faeilities, and
disturbed areas are loeated entirely within this eommunity type.

Manzanita shrubland. The manzanita shrubland type is restricted
in extent and oceurs on an east facing slope on the ridge between
crandall and Little Bear canyons. The type is characterized by
the dominanee of manzanita (Arctostaphylos pg!glg). 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. fire big sagebrush shrubland type oecurs
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
speeies is big sagebrush (Artemisia tridentpta). Common herba-
eeous speeies inelude muttongrass (Poa fendleriana), Lettermann
needlegrass (Stipa lettermannii), Indian paintbrush (Castilleja spp.),
and groundsel (Seneeio eymbalarioides).

Riparian community. fire riparian eommunity occurs along the
major drainage ways within the permit area. The major speeies in
these areas are willow (satix spp.), red-osier dogwood (cornus

stolonifera), river birch (Betula oecidentalis), and woodrs rose (Rosa

woodsii). Ttris type tends to occur as a narrow band whieh is
restricted to the areas immediately adjacent to the stream
eourses.
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9.3.2 Vegetation TVpes (continued)

Mountain Grassland. The mountain grassland type oeeurs on steep,

dry slopes intermixed with the pinyon-juniper-eurl leaf mountain

mahogany and sagebrush types. At lower elevations Salina wild rye

oeeurs as the dominant species. At higher elevations major species

inelude muttongrass, Lettermann needlegrass, and broom snake-

weed ( Gutierrezia sarothrae).

Roek Outcrop. The rock outcrop type was used to map the extent

of essentially non-vegetated roek outcrops. The roek outcrops

mainly eonsist of massive sandstone. In these areas plants are

restricted to the small cracks in the rocks.

Fire appears to be a frequent event near the Huntington No. 4

permit area. Based on vegetation charaeteristics, at least two fire

dates have been identified and mapped, 1964 and pre-1964. Refer

to the Vegetation Map, Plate 9-1. Sinee the 1964 fire there has

been eonsiderable reeovery of the burned areas. Stands of aspen

woodlands which were burned have beeome 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 eoniferous speeies, 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.

Evidenee of fire in the mountain grassland and big sagebrush

shrubland types is limited, since these types reeover more quickly

than the coniferous forest type. Some grasstrand stands show little

or no evidence of past burns, while others have dead eoniferous

snags still standing with very little regrowth of eoniferous saplings.

In these areas it appears that the reeovery from past fires is quite

slow.
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9.3.2 Vegetation TVpes (eontinued)

The mixed coniferous forest stands whieh were burned prior to
1964 still show limited reeovery with the sites being dominated by
saplings and small individuals of the major coniferous species. For
these reasonsr an additional vegetation type eailed burned mixed
eoniferous forests was included to more aceurately portray the
vegetation in the burned area.s.

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 eommunities whieh are eurrently developing.

9.3.2.1 Cover Data

AII of the surface area which as been disturbed is within the
Pinyon-Juniper-curl Leaf Mountain Mahogany vegetation type,
therefore the reference area eover data was taken only for this
type.

Three species reach tree status in this stand (Table g-2). fire
canopy vegetation is dominated by pinyon pine with a mean eanopy
eover of 3.0%. utah juniper is the second most important species
with a canopy eover of 0.6%. The number of trees per ha is 230
with a total basal area of 13.01 m2lha.

Four speeies of shrubs make up the shrub layer (Table 9-3). curl-
leaf mountain mahogany and pinyon pine are the most common
shrubs having % frequency of 32.5 and 2b.0, respectively. There
are 239 shrubs/ha having a total cover of 40.0+ mz/ha.
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TABLE 9-2. PINYON-JUNIPER WOODLAND. Reference Area.
tree layer species. Based on data from 40 7m x 15m

Cover, frequency, density, and basal area summaries for
line-strip transeets. 1981 data.

Species No. of
Tlees

Mean
Frequency Canopy

(%) cover

Density
Individuals
per hectare

No. of Stems
per hectare

Mean Stem
piamT[Eiffio.

(em)

Mean Basal Area Basal Area
teFTtern T-SD. per heetare- 

(cm2) 
- 

(m2)

Cercocarpus
ledifolius

Juniperus
osteosperma

Pinus
e<i-uUs

TOTAL

1077L0.5

0.6

3.0

30

L'I

50

45.0

37.5

?0.0

L1.01 + 4.86

2L.27 + 8.75

26.06 + 13.39

113.36 + 94.54

412.80 + 303.61

617.?0 + 652.44

t .2L

2.3640

119

57

140

2304.1 304 13.01
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Table 9-3. PINYON-JUNIPER WOODLAND. Reference Area. Cover, frequeney, and density summaries for shrub
species. Based on data from 40 3m x 15m line-strip transeets, 1981 data.

Species
Height
Class*

Mean
Cover
(%)

Relative
Cover
(%)

Frequency
(%)

Density (no. ind. per hectare)
By Height Class Total + S.D.

Density (no. stems per hectare)
Qy Height Class Total + S.D.

CercoearDus-
ledifolius

Chrysothamnus
viseidiflorus

Juniperus
osteosperma

Pinus
&iffis

TOTAL

Total
I
tr

il
ry

Total
I

Total
I
tr
m

32.550.000.2 89 + 158

6+  36

72 + 204

?2 + 138

m0-m00-

t06 + 220

6+  36

72 + 204

72 + 138

256 + 329

28
t7
22
22

28
L7
22
39

2.50.1

0.1

0.01

25.00

25.00

17.5

25.0

33
22
L7

22
22
11
L7

33
22
L7

Total 0.1
I
tr
m
ry

22
22
t 1

l 4t l

il[+95-

+Height  Class I=0.25 m -0.?5m, Classt r=0.?6m -1.50m, ClassI I I=  1.51m -2.25m, ClassIV= 2.28m
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9.3.2.1 Cover Data (eontinued)

The herbaeeous ground cover eonsisted of 4 graminoid, 2 shrub, and

6 forb species (faUte g-a). Seedlings of both pinyon pine and eurl-

Ieaf mountain mahogany were noted. The total percent vegetative
gtround eover including liehens and mosses was approximately

I2.2%. Approximately 95.9% of this eover eonsisted of graminoids.

salina wildrye dominates the layer, making up 88.9% of the total

herbaeeous eover. The non-vegetative ground cover eonsisted of

15.8% roek and 66.9% litter.

9.3.2.2 Production Data

Despite the fact produetion data for a reference area need not be

taken until the time of eomparison with a revegetated area,
production figures were taken in 198L. Such information e:<pands

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 produetion for 40 1m2 quadrats in

reference area was 30.8 9/62. (taOte g-S). Salina wildrye makes

up approximately 98.L% of the production in the ground layer.

9.3.2.3 Sample Adequaey

Sample adequaey was attained for vegetation cover, for shrub

density, and for tree density (Table 9-6). Based on the sample

adequaey 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, frequeney, and species diversity summaries for
herb layer eomponents. Based on data from 40 1m quadrats. 1981 data.

Mean
Cover
(%)

Relative
Cover
(%)

Range
of Cover
Values

Percent
Frequeney

Relative
Frequency

(%)
I.V.*

PERENNIAL GRASSES
AND SEDGES

Agropyron trachycaulum
Carex rcssii
Emr"@rt

0.3
0.2

LL.2
0.1

LL.7

7.5
20.0

100.0
2.5

3.80
10.13
50.63
1.27

6 .18
LL.72

139.52
L.27

6
3
1
7

0.1
0.2
0.1
0.1
0.1
0.1

0.2

2.38
1 .59

88.89
0.01

92.86

0.01
1.59
0.01
0.01
0.01
0.01

1.59

5.56
0.01

5.56

2.5
32.5
2.5
2.5
2,5

15.0

L.27
16.46
L.27
L .27
I .27
?.59

L .27
18.05
t .27
L.2'I
L .27
?.59

9.36
L .27

0-5
0-2
4- 19
0-  1

0-
0-
0-
0-
0-
0-

1
1
1
1
t
Ir

7
2
7
T
7
bSisymbrium

Sub-Total

SHRUBS

linifolium

CercocarDus ledifolius
Pinus edulis

Sub-Total

06/06/83

0.7
0.1

0.7

7.5
2.5

0- 25
0-1

3.80
1.27

Oryzopsis hymenoides

Sub-Total

FORBS

Astragalus diversifolius
Cr]4ptantha humilis
Phlox longifolia
Salsola kali
S6tFcioGFT
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TABLE 9-4 (Continued) PINYON-JUNIPBR wooDLAND. Reference area.

Mean
Cover
(%)

Range
of Cover
Values

$rm of Species Cover

Total Woody Cover
Total Herbaeeous Cover

Lichens
Mosses
Litter
Roek
Bare Soil

Total Vegetation
Litter/Rock
Bare Soil

Number of $ecies
per Square Meter

Herb Species
Woody Species
Total Species

L2.5

0.?
6.0

1.0
0.1

66.9
15.8
r7.2

EValuation of t}te herb l,ayer and ground l,ayer as a single unit. The values in
this section add to 100 percent for each quadrat.

L2.2
70.6
L7.2

Mean + SbD.**

4- 33

0- 25
5- 2L

0-9
0-3

12-100
0- 78
0- 36

4- 25
51- 91
0- 36

1.88 + 0.97
0.10 T 0.30
1.98 + 1.07

Range

1-5
0-1
1-5

r--ffifortaneE Value(LVJ iRelative Cover + Relative Frequeney
r'f + values equal the standard deviation (S.O.)
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TABLE 9-5. PINYON-JUNIPER WOODLAND. Beference area. Mean produetion + the
standard deviation (S.D.). Based on data from 40 162 quadrats. 1gg1 fata.

Speeies Mean +- S.D, Mean + S.D. pereent of
(grams/mz) (bs/acreJ totat niomass

PERENMAL GRASSES
AND SEDGES

Agropyrontrachycaulum 0.11 I 0.0?2 1 + 1 0.04
Carex sp. 0.394 + 1.185 4 T fO 1.28
Elymus salinus 30.218 + 19.942 ZT0 l LTT 9g.0S
Poa sp o.o18 f o.rrr 1 {.- 1 0.06

$,tb-Total 30.641 + 19.529 274 + L74

ANNUALFORBS 0.002 + 0.007 1 + 1 0.01

PERENNIALFORBS 0.1?5 + 0.310 2 + 3 0.5?

TOTAL PRODUCTION 30.818 + 19.538 275 + L74
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TABLE 9-6. Evaluation of sample adequaey for the Pinyon-Jrmiper Woodland referenee area sampled at the
Huntington Canyon No. 4 Mine.

Sample Degrees of Value of Computed Adequate
size Mean + standard Freedom t somple size
(n) Deviation (n-1) (one-tailed) Oade)

VEGETATION COVER 40

IIERBACEOUS LAYER
PRODUCTION(grams/mb 40

DENSITY (No. krd./Plot)

Shrubs
Stems 40
Individuals 40

Tfees
Stems 40
Individuals 40

12.18 + 4.63

30.818 + 19.538 39

1.15 + 1.48
1.08 T t .gs

3.20 + 2.34
2.43 T 1.50

0.1 1.304

0.1 f.304

0.2 0.851
0.2 0.851

0.2 0.851
0.t 0.851

25

68

39

30
29

10
7

39
39

39
39
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9.3.2.4 Species List

The plant list resulting from the survey is presented in Table 9-?.
The table is arranged an alphabetieal order by plant family.
Speeies are identified in the table aceording to eommon name,
seientifie name, growth form, and oeeurrenee by plant community.

species identification was from cronquist et al (19?2, Lg77), wersh

and Moore (1973) and Weber (19?6).

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 Asteraeeae, sunflower

family, (7). The flora of the lease area eonsists of 31.0% forbs,
23.9% shrubs, 26.8% graminoids, and 18.3% tree speeies.

9.3.2.5 Mine Plan Area Aereage, Acreage by Vegetation TVpes and Aereage

of Types Affected

There are approximately 1,320 acres within t}re lease area. A list

of approximate aeres of each vegetation type as planimetered was
given earlier in Table 9-1.

The 78 aeres of affected land was aII previously covered by a

Pinyon-Juniper type of vegetation.

9.3.2.6 Reference Area Supporting Data

The referenee 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 assoeiation with a portion in the northwest

section mapped as Roekland. These same units are the pre-

dominant remaining undisturbed units mapped within the disturbed

area. The slopes, topography and aspeet of the reference area are
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Table 9-?

PLANT SPECIES OBSBRVED ON
N ON MINE NO. 4 LEASE

Common Name Family/Scientif ic Name
Growth
Form

Pinyon-
Juniper
Woodland

Sagebrush-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Riparian

MAPLE FAMILY
Bigtooth maple

BARBERRY FAMILY
Oregon grape

BORAGE FAMILY
Catseye
Houndstongue
Stiekseed
Puccoon

CACTUS FAMILY
Aggregate cactus

HONEYSUCKLE
FAMILY

Elderbemy
Snowberry

GOOSEFOOT FAMILY
Halogeton
Summer cypressr
Russian thistle

06/06/83

ACERACEAE
Acer grandidentatum

BERBERIDACEAE
Mahonis repens

BORAGINACEAE
Crypthantha abata
Cynoglossum off ieinale
Lappula occidentalis
Lithospermum sp.

CACTACEAE
Eehinoeereus triglochidiatus
var. melanacanthus

CAPRIFOLIACEAE
Sambucus eoerulea
SYm-Fii6Ficdffi decinoides

Shrub

Forb
Forb
Forb
Forb

Ilee

$rrub

Shrub
Shrub

X
x
X
X

x
x
x

CHENOPODIACEAE
Haloseton clomeratus
Kochia scoparia
Salsola kali

Forb
Forb
Forb
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Table 9-? (continued)

PLANT SPECIES OBSERVED ON
HUNTINMsEAREA

EMERY COUNTY, UTAH, 1980

Common Name Family /Scientif ic Name
Growth
Form

Pinyon-
Juniper
Woodland

Sagebrush-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Riparian

SUNFLOWER FAMILY
Yarrow
Big sagebrush
Rabbitbrush

Rabbitbrush
Thistle
Snakeweed

DOGWOOD FAMILY
Red osier dogwood

CYPRBSS FAMILY
Mountain common
juniper
Utah Juniper
Roelqr Mountain
juniper

SEDGE FAMILY
Sedge
Spikerush

HEATH FAMILY
Greenleaf manzanita

06/06/83

ASTERACEAE
Aehillea millefolium
lEGEia trid6ntata
dfrFsolfrSmlElFi6ilGosus
var. albicaulis
chryS6tfidhiis v iscidif lorus
ffiiffi unauii.tum
ffiiftiiE-Fotfriae
iliCendEffi:[lGi6Eiideroioes
Machaeranthera sp.

CORNACEAE
Cornus stolonifera

CUPRESSACEAE
Juniperus eommunis

Juniperus osteosperma
Juniperus seopulorum

CYPERACEAE
Carex sp.
Eleocharis sp.

ERICACEAE
Arctostaphylos patula

Forb
9rub
Shrub

Shrub
Forb
9rrub
Forb
Forb

$rrub

Graminoid
Graminoid

$rub

x

x

x
X
x

x
X
x

x
x
x

x

X
x
X
x

x

x
x

Shrub

TFee
Tlee
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Table 9-? (continued)

PLANT SPECIES OBSERVED ON
HUNTINMSEAREA

Common Name Family/Scientif ic Name
Growth
Form

Pinyon-
Juniper
Woodland

Sagebrush:-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Riparian

BEECH FAMILY
Gambel oak

GRASS FAMILY
Crested wheatgrass
Tall wheatgrass
Bluebuneh wheatgra*s
Slender wheatgrass
Redtop
Nodding brome
Reedgrass
Salina wildrye
Wildrye
Meadow barley
Junegrass
Foxtail muhly
Indian ricegrass
Timothy
Leiberg bluegrass
Noddiry bluegrass

RUSH FAMILY
Rush

PEA FAMILY
Milkvetch
Silky lupine
Alfalfa

06/06/83

FAGACEAE
Quercus gambelii

POACEAE

JUNCACEAE
Juneus ensfolius

Thee

Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid
Graminoid

Graminoid

x
x
x
x
x
x
x
x
x
x
x
x
x

x
X

X

FABACEAB
Astragalus sp,
Luoinus sericeus
Medicago sativa

x
x
x

Forb
Forb
Forb
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Table 9-? (continued)

Common Name Family/Scientif ic Name
Growth
Form

Pinyon-
Juniper
Woodland

Sagebrush-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Riparian

LILY FAMILY
Mariposa lily
False Solomonsseal

LILIACEAE
Calochortus sp.
Smilacina racemosa

bilobium halleanum

PINACEAE
Abies lasiocarpa
Picea engelmannii
Pinus edulis

Pinus longaeva
Pinus ponderosa
Pseudotswa menziesii

RANUNCULACEAE
Clematis pseudoalpina
Aquilegia sp.

ROSACEAE

Cercocarpus ledifolius

Cereocarpus Fontanus

Forb
Forb

EVENINGPRIMROSE ONAGRACEAE
FAMILY
Willoweed

PINE FAMILY
Subalpine fir
Englemann spruce
Pinyon pine
Intermountain
bristleeone pine
Ponderosa pine
Douglas fir

BUTTERCUP FAMILY
Virginrs bower
Columbine

ROSE FAMILY
Curl-leaf
mountain mahogany
Alder-leaf
mountain mahongany

06/06/83

x
x

Tbee
Tlee
Tbee

Ilee
Tlee
Tlee

Forb
Forb

Forb

Srub

9rrub

X
x
X

9-27



Mining and
Huntington

Reclamation Plan
Canyon No. 4 Mine Perrnit Applieation

Table 9-? (continued)

PLANT SPECIES OBSERVED ON

Common Name Family/Scientif ie Name
Growth
Form

Pinyon-
Juniper
Woodland

Sagebrush-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Biparian

ROSE FAMILY (eont'd)

Ninebark
Chokeeherry
Bitterbrush

WILOW FAMILY
Narrow leaf
cottonwood
Aspen
Willow

SAXIFRAGE FAMILY
Gooseberry

FIGWORT FAMILY
lndian paintbrush
Beardstongue

CARROT FAMITY
Chimaya

ROSACEAE

Phvsocarous caoitatus
Prunus virginiana
Purshia tridentata

SALICACEAE

Populus angustifolia
Populus tremuloides
Salix sp.

SAXIFRAGACEAE
Ribes eereum
Fi6es sp.

SCROPHULARIACEAE
Castilleja sp.
Penstemon sp.

APIACEAE
Cymopterus fendieri

$rrub
Thee
9rrub

TFee
Tlee
$rrub

Shrub

Forb

Forb
Porb

x

x
x
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9.3.2.6 Reference Area Supporting Data (continued)

very similar to those on the disturbed area. Vegetation is also very
similar, with both areas mapped as being within the pinyon-

Juniper-Curl leaf Mountain Mahogany vegetation type.

9.4 Threatened and Endangered Plant Species

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
Serviee (USOI, 1980), were observed at Huntington Canyon No. 4
Mine. Scleroeactus wrightiae, is known to oecur in Emery County.
This species oeeurs on the Emery sandstone Member of the Maneos
shale Formation at elevations of 3000 to 5000 feet (usu, 1g?g).
fitis formation and range of elevations do not oeeur on the
Huntington Canyon No. 4 Mine.

No species are currently proposed as endangered or threatened in

Utah (USDI, 1980). One hundred and sixty-nine plant taxa are
eurrently eonsidered eandidate speeies (USDI, 1980). At some

future date, some of these speeies may be proposed for endangered

or theatened status. of these speeies, five are known to occur in
Emery county. The san Rafael milkvetch (Astragalus rafaelensis)

oceurs in central Emery county in salt desert shrub and scattered
juniper eommunities at elevations of 4500 to 5300 feet. The

Johnston eatseye (cryptantha johnstonii) abo oeeurs in central

Emery County on the Carmel Formation at elevations of b200 to

6000 feet. Jones catseye (Cryptantha jonesiana) oecurs in central

Emery County on the Sinbad Member of the Moenkopi Formation in
pinyon-juniper and mixed desert shrub eommunities at 5200 to 0200

feet in elevation. Smith buckwheat (Eriogonum smithii) oceurs in

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

elevation of 4500 to 5500 feet. yellow blanket flower (Gaillardia

fiaud oeeurs in eastern Emery County on the Maneos Shale

Formation along alluvial fans and river terraees. It oceurs in Salix-

Populus communities at elevations of 4200 to 5400 feet. These

elevations, geologic formations, and/or vegetational eommunities

do not oeeur on the Huntington Canyon Mine No. 4 lease area.

9.5 Effeets of Mining Operations on Vegetation

All antieipated surfaee disturbanee and effects on vegetation have

already taken plaee.

A total of 78 acres of pinyon-juniper vegetation as been removed

as a result of mining. An additional 9.2 aeres was disturbed prior

to mining by the eonstruction 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

As noted previously the Huntington Canyon No. 4 Mine is an

existing operation. Therefore, mitigation and management

measures have been designed to prevent additional impacts of

eontinued mining and to facilitate rapid return of the site to

produetive use after deeommissioning.

The relatively small-ccale disturbance associated with the mining

operation will be mitigated upon completion of the projeet by

reelaiming the disturbed sites with an approved seed mix. The

plant mix was selected to offer a diverse assemblage of herbaeeous

and woody species that are adapted to onsite conditions and are of
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9.6 Mi t igat ion and Management Plans (cont inued)

known value to wi ld l i fe  for  cover ,  forage,  or  both.  The

comprehensive reclamation procedure is ful1y descrj-bed in

Sec t i on  3 .5 ,  Rec lama t i on  P Ian .

Disturbance of the riparian vegetation alonq Mi11 Fork

Canyon is being control led by maintaininq (1) a buffer str ip

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 domest ic  graz ing wi l l  be a l lowed on f ina l  rec la imed areas

for at least three growing seasons after planting.

9.7 Revegetat ion Methods

Seeding

Disturbed areas in or adjacent to the mine site wil l be

temporarily reclaimed in anticipation of f inal site

reclamation. The temporary seed mix wil l consist of the

grass and forb species ment ioned in Sect ion 3.4.5.  No

shrubs wi l l  be p lanted to d iscourage wi lc l l i fe  ut i l izat ion of

such species in  c lose proximi ty  to the mine s i te .

Disturbed areas within the permit area, but not adjacent to

the mine site, wil l be revegetated with the grass-forb mix

ment ioned in Sect ion 3.4.5.  In  addi t ion,  areas requi r ing

future access wil l be planted with low-growing shrubs.

Areas not requiring future access wil l be planted with the

s t ra t i f i ed  sh rubs  l i s t ed  i n  Sec t i on  3 .4 .5 .

Areas of f inal  s i te

grass-forb mixture

strat i f ied shrubs.

reclamation will be seeded with the

l i s ted  in  Sec t ion  3 .4 .5  w i th  the

9-3r_
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9.7 Revegetation Methods (continued)

Seeding

Tttis speeies 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

reeords of actual methodology. Practical and effective seeding of
shrubs will be determined through on-site experience and related

researeh at eomparable minesites. Shrubs wilt 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 Serviee rate will be applied to seleeted

temporary reclaimed areas, in addition to the Beaver Creek Coal

Company proposed rate. Trrough visual comparison, the better

seeding rate may be determined.

Seeding of grasses and forbs as well as ptanting of any shrub

seedlings will oeeur during the first desirable planting season after

final grading either during the spring (March lb-June lb) or fall
(September l5-November 15). Planting and seedbed preparation

will oeeur only when soils are not frozen or extremely wet or dry.

Air temperatures should be above freezing during the night. Soil

should be friable and not wet or cloddy.

Mulching

To proteet newly reclaimed areas against erosion, exeessive drying

or frost heaving, seeded areas will be mulched unless it is deter-

mined by the Division of OiI, Gas and Mining that the requirement

be suspended.
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9.7 Revegetation Methods (continued)

Mulching (eontinued)

Mulches will be meehanically or ehemically ttanchoredrr to the soil
surfaee depending upon the type of muleh used. Since most
reeontoured slopes at the mine are steep and aceess is limited,
mulehing will take plaee through the use of a hydroseeder.

Various stabilizing schemes may be utilized, depending upon site

eonditions 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 deviees sueh as excelsior, jute-netting,

synthetic netting or other appropriate means may be utilized solely
or in eonjunction with mulehing on seleeted areas.

where synthetie materials are not used, organie mulches will be

applied at a rate ranging from 1500-2500 pounds per acre, depen-

dent upon site eonditions. synthetie deviees will be installed

occording to the manufaeturerts reeommendations.

Revegetation Management

observations of the reclaimed areas will determine if maintenance

is neeessary for areas of soil erosion, weed eontrol, pest control,

reseeding of small areas and maintenanee fertilization.

Soil on eroded areas will be reworked and subsequent soil erosion

eontrolled through the use of mulch, chemical stabilizers, or other

appropriate techniques. Gullies will be filled and stabi[zed.

During revegetation, activities will be conducted parallel to the

contour.
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9.8 Revegetation Monitoring

Obsewations on ttimporarily reclaimed. surfaces will d.etermine necessary maintenance requirements.
No lbrmal quantitative assessments on tenxporarily reclaimed surfaces will be made. Final revegetated
area success will be compared with an established reference area as shown on Plate 9-l and described
in Section 9.3.2.6.

FinaL reclaimed. areas wilt be monitored at least every two yearc following plant establishment until
bond release. Both the final reclaimed area and reJbrence area wilI be sampled for cover, density
(woody plants), species composition, and production duing each monitoring period. SampLing
methodo.log and sampling adequaCy will meet all applicable DOGM guidelines.

The iparinn area, along the Milt Fork drainage at the pumphouse and pond location, witl 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 acrq a reference area

lbr comparison b not needed.

Sampling methods in the iparian area to monitor revegetation success wilt be similar to other
reclaimed areas. However, an area 100 fi. above and 100 ft. below the reclaimed riparian area along
the drainage wiII be used as a "cover comparison area". The suc:cess of the reclamation effort lb,r
cover w;ill be evaluated by detailed quantitive ;ampling. These data will then be statistically compared
with data collected from the cover comparbon area.

The data from the reclaimed iparinn and comparison area will be collected. duing the same growing
season. Wen compared statbtically, tf the living cover of the reclaimed area meets or exceeds that oJ'
the comparison area with a 90Vo conlidence level (i.e. one sided t.test at the 10Vo level), the
reclaimed area wiltr be considered ad,equate to meet the success standards. In other words, Jor cot,er,
the reclaimed area will be equal to or greater than the refbrence area.

Density ol'woody specics will also be sampled. in the reclaimed ipaian area. To do this, all woody
species to a given wid"th will be counted on both sides of the creek lbr the entire length of the
reclaimed area (approximately 35 linear feet). The sample value unit will then bie convert'ed to the
number of individuals per acre. The success standard goal will be to reach the equivalent oJ'at leasr
2,000 woody specizs individuals per acre along the reclaimed riparinn corridor.

In addition, it was necessary to consult the USDA Forest Service for approval to cancel their Special
Use Permit in the area. In order to receive Forest. Service approval, the area must have.been deemed
appropriately reclaimed by their standards. This Special Use Permit was cancelled by the USFS and
the fence removed approximately 2 years after reclamation.
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