
DRAINAGE DITCHES

TYPICAL CROSS SECTIONS

PLATE 7-5o
scALE -  r "= l '

t2 "  MtN.

F_ 24', MrN._*t

BACKHOE OITCH

-oR-

GRADER D ITCH

Ditch conf igurat ions maY
Hor^rever ,  a l l  d i tches wi l l

mufn -craoss-.sectional ar'ea

vary f rom above tyPicals ;
be mainta ined wi th a rn in i -

o f  2  soua re  f ee t



Slog 2'

vHzo Hzo

Scole'  l t '= 2 feet

69-ry3)
I: \y#9
qw\
\dh,
kH-g

BEAVER GREEK G@AL GO"
HUNTINGTON CANYON NO.4 itINE
Emery County, lJloh

CROSS SECTION OF LOWER POND
FILTER DIKE

PrcD.rcd: Scofr;

7  - 6 AC\dt. :

)luwn by:





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

Section ?

HYDBOLOGY

7 .L Groun4qalg{Udr,ologf

Scope

Ttre purpose of this investigation was to provide baekground

hydrogeological data in the, vicinity of the mine and to recommend

a plan of aetion to'keep the existing underground eoal mining

operation in eonipliance with the requirements of the Offiee of

Surfaee 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 relation to tlre regional groundwater hydrolo8tr and

a determination of probable hydrologic impacts of the mining

aetivity. See Section 6 for a diseussion of Geology-

7.1.1 Methods o{ hvestig4igg

T?ris study ineluded review of available existing data and field

reconnaissance. fire existing data review ineluded information

supplied by Beaver Creek Coal ComPanVr published and unpublished

reports by the U.S' Geologieal Survey, Utah Geological and

Mineral Survey, Bureau of Land Management, U.S. Forest Service

and mine permit applications on file with OSM.

The field reeonnaissance at the nnine site permitted observation of

rock types preserit at tlre mine site, the geologie setting of the

springs and seeps and confirmation of the geologic observations

made from aerial photo stereoaairs supplied by Beaver Creek CoaI

Company. In additionr rnire personnel at Beaver Creek Coal

?-106i06i83
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Cq-rnpany pr.bvided relery:ant

coriditions in the mine"

' . . 1  
. .

in$orngation with respect to hydrologie

1.L.2

. { i

Little data'are aveilab$I #d#dlfue-the groundwater resourees of

the Wasateh Plateau* Priqe, &nd'^{rnqw;(19?4) characterized the

af,es: fire regional water table is
: ,  ? t . . : ^ "  i , .  

" -  
; 1 i , ; . ' - . , 1 .

generally sevtrr$$,ltrtin 
'-dlffi4i'b*$bw 

ihe surfaee. In the area of

the No. 4 M$fi* the water table is pnobably at about tJre same level

as HtrntingtorrrCreek as;"this strearn depends on groundwater for its
;  _ -  r

perennial-"i{dowf i *eff"W to,lthe regiona} groundwater system is
from predipitql'30$:ffpifi''fu e*i*eau that infiltrates into the ground

i'rom snow,midtt*;, $1;ffi,i:gsgii e*timated that less than 5% of the

" ,available water snters.tkiis regsonal system. Most of the precipita-
t tion that faXls- CIvsf the aree. is removed by overland flow and
evaporation; The water ttret intntrates into the ground generally

moves only a short,dietance before diseharging as springs and seeps
(Price and Arno'w, 1.9t4).

Grsundwater occu,rg, under water tab1e, artesian, and perched

conditigns (Figure !'i{}. VfateE.tabte eonditions are largely restric-

ted' to shallow'a11uv$.q1 equifen qystems along major streams like

I{untington Creek. artesian eonditions exist as a result of

the shale.eonfining heds that oceur throughout the Cretaeeous

strata, pressres are-, generally insufficient to produce flowing

w,ell5. Perched' water eo,nditions are common in the Bl.,aekhawk

Formation'whetre,the interbedded sandstone and shale units locally

restriet groundwat€r' rnsvofir€oti;

ll "-' 
i+ 4!ol 

+{
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Mining and Reclamation Pl,an
Hrurtington Canyon No. 4 Mine Permit Apglitation

?.1.2 Existing Groundwater Resourees (continued)

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

water. Overall, thEse strata have low hydraulie eonduetivities and

specifie yields have treen meas,ured between about 0.2 and ,0.?

pereent. Potentiat yields from individual wells have been esti*

mated between 5 ,and 50 gallons per minute (Price and l{adellt

L9?3)" The higher yielG come f-rom strata like the Star Point

Sandstone. Yield f,mm sone of 'the perched water zones could also

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

perehed zones probably eannot sqpply dependable amounts of water

over long periods of tirne.

In the Huntington No. 4 Mine arear tjle regional direction of

gtoundwater flow appears to be in an easterly to southeasterly

direction flowing down the regional dip and/or in the direetion of

the major stream dreinages. firis interpretation is in agreement

with U.S.G.S. Open File Report 81-539 (Danielson, 1981)r which

states tJtat nGr6uhdwater generally moves from areas of reeharge

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

the perehed zones is eontrolled by the geology and topography.

lVater that enters a perehed,,zone probably moves out of that zone

either through any hydrologie eonneetions with lower sands that

may exist or diseharges as a spring or seeP on the surfaee.

Groundwater rechari;e seems to oeeur in upland areas from snow

melt and discharge in low araas as stream, spring or seeP flows (see

Seetion 7.2.2.21'' Ttris is eqnfirmed by hydrogen isotope (deuterium)

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

Geologieal $,rvey (Daniel,son, 1981). Ttris study showed that rain

water in tJre basin eontained deuterium values tlat ranged from -

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

deuterium values that ranged finorn "'LZL.Z to -14?.1 and avegqggd -

136. Deuterium samples were also teken for spring and streamo
06/06/83 74
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?. 1.2 Fxis$ng,Gtourigwater Rbsotri:.qq (er"lntinued)

sadples'and showed 'that most if not all of the groundwater is

derived from snow. ": :

' 
In additioh, Buaver' Creek'Coal Coinpany eondueted a one time

deuteriunn samplingr study sf snow and Little Bear Spring water.

This study'csnfirmed the U.S.G.S. study. Deuterium values for
' 1 ' ' snoi'r"anged from ;106 to -1$2 and averaged -118, while Little

:'': 'tsear 'Sprirg'contained deute,rium ioneentrations of -131. Ttre

U.S"G.S. coReentrations for Little Bear Spring ranged from -124.1
: r' 'r ta :t21.T eonfirming the srrow origin of Little Bear Spring water.

' , : . 1

T.L.Z.L Mine Plan'Aree.Aquifeql i'

Thi prineipal urritrf in tlre Tluntirgton Canyon No. 4 Mine area that

mrght contain aquifers are' the Star Point Sandstone and the

Blnekhawk Formation. Ttre Castlegate Sandstone is generally a

poor souree for groundwater beeause of its topographie position

and'limited areal extent. In the lluntington Canyon No. 4 Mine

area, the Castlegate erops out as vertical cliffs near tJte top of

slopes" Water entering it moves readily through it into t}te

underlying Blaekhawk Formation. However, at those locations

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

rnigfatihg groundwater moves along it and diseharges as a seep

along the oase of ttre formation.

In tJte Blackhawk Formation orrly perened water zones have been

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

intereonnection a$nong water bearing units is tiought to be

mitiirnal; The' iriterbe<lded slrale units would restrict vertieal
groundwateri ilrovement" It is likely that tJte only interconneetion

between indilviduul Pereheel zones is along faults or fraetures.

Otler work in the region indicates that t}re groundwater movement

7-506/06/83
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'

7.L.2.L Mine Plan Area Aquifery..(continued)
1, . . l, t.'rr' ,

along faults is highly. ,restriated. , The clays in the Btrackhawk
Formation are highly bentonitie and swell r,vhen. wet. Water that
might migrate along a fault zone through the Blackhawk Formation
would eause the etrays,ll.o sryellt"greqtly ..redlreing the vertical
permeability of that, ,fault zo$e .,ild, severely restricting
groundwater flow glong:it,.(Itrydrosciences, Inc. 1gg0). A fautt
erossed in tlte workiqgs of the.Noe,*4 ttifine (Blind canyon seam)
displ,ayed dry eonditions and suppqqts this.eontention (plate 6-5).

i '  " " ; "  
' '  '  ' " :

The Star Point Sandstone is probably. tlre only aquifer in the lease
bloek that reeeives reeharge over a regional area, because it is the
only unit known to possess p perenni"Bl (flows all year) spring. Ttris
spring is Little Bear Spring whieh ooo*r in tire lower part of the
star Point sandstone (ptate,e"8). The star point sandstone is not
one large . sandstone, , bqt",is,,made up of alternating units of
sandstone separated,.py low perpeability siltstones and shales. Ttre
location of Little Bear Spring_ is..046" feet beneath the Hiawatha
Coal Seam whieh supports Vaughn Hansents 19?9 statement tJtat
nthe water table at Little Bear,gpring is below tJre eoal seams to be
minedn" , :

Vaughn Hansen, L977, supporfs. tlis idea with the statement that
r\uater at Little Bear Spr!19 oXiginates primarily in the north,
flowing through tJre Star,. Point SanGtone, rather than origineting
on the water shedn. Vaughn Hansen supports this conelusion with
the following obsg_rvations: : ;;ri .,r.,, ,

t : :

(1) $rings truoughout the area,appear to be surfaeing primarily

above and below the Blackhawk Formqtion, suggesting that
very little ,w8ter passes thr.gryr-r the Blaekhawk Formation,
whieh overlies the Star PoinlSendstone.

06/06/83 7-6



Mini4g an<i Reetrarnation Plan
'${untington Cenyon No. 4 Mine Permit Applieation

:. ::;,

ers (contin0ed)

(2), . Ttre expeeted yield of Littie Bear Canyon should be on the
:' , . , grder- of one to twfl inciies per year, witJr an upper limit of 4

,inehe{$ per ye,arq },Iow,ever, flow measurements of Little Bear

Spring'i 0oqateo i4 the Star Point Sandstone) indieate an

average r'annusl. yietd of six inehes from ttre spring alone

during the eourse of a severe drought period. Therefore,

water frorn outside the basin must be flowing out Little Bean
t

' ;

(S) The'g,nrrnber of springs in the Huntington Creek Drainage
decrea$e ss" one approaches Uttle Bear Spring from the
northwest"

(4) , Spring and swface water flow rates deerease in a southerly
direetion from canyon to, eanyon in the study area"

fite idea that the Star Point Sandstone is a regional aquifer

supplying water to tittle Bear Spring is further supported by
struetrue maps of the Star Point Sandstone. Figure ?*2 is a
strueture map clf 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 syneline in Little Bear Canyon" This same
qmeline is refleeted in the structure of the Hiawatha and Blind

Canyon Seams and ean be seen in greater detail on Pl,ates 6-5 and
5-6.

?.1"3 Eeguired Watgr Quality

A study by the U.S. Geological Survey (Danielson, 1991) of spring
water from different geologie units was condueted in and adjacent
to the upper draiqqges of Huntington and Cottonwood Creeks"
Because of the eomplexity.of tlre rock lithologies and the ground-

06/06/83 A E
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.1.3 Required Water Quality (continued)

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

The gtoundwater from tre Priee River and Bl,ackhawk Formations
and the star Point sandstone is classified as fresh water, eharac-
terized by total dissolved solids (tos) contents of generally less
than 1000 milligrams per Iiter (mg/O. Vaughn Hansen (19??) found
trat TDS eoncentrations typieally increased from north to south in
the Huntington Canyon No. 4 Mine area.

Doelling (19?2) reports that water from springs in the priee River
Formation and the castlegate sandstone have low TDs, ranging
from 238 to 303 mgn Water from wells and springs in the
Blaekhawk Formation show more variation, with rDs ranging
between 245 and 903 mg[.

In the vicinity of the Huntington canyon No. 4 Mine only a limited
amount of ground water quality information is avaitrable. Data on
the Little Bear springs has been eollected by the u.s. Forest
Service, The U.S. Geologieal Sr:rvey, Utah Division of Health,
Beaver creek coal company and formerly by swisher coal
Company. Data collected by the Utah Department of Health and
by tre u.s. Geologieal survey for Litfle Bear spring is shown in
Table ?-2- Information eolleeted from upper and Iower Little
Bear Springs is eontained in Tables 7-3, 7-4 and ?-5 (Litfle Bear
Spring is actually eomposed 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 Little
Bear spring lVater Quatity is better than u.s. Environmental
Proteetion Ageney Interim Drinking lVater criteria and utah state

06/06/83 7-9
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tr#'*Tffittrffi Xit":irftle perm it Apprication
TABLE 7-l Summary of chemical characteristics of spring waters from different water-bearing zones in

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

pH
(units)

51
7 .6
6 .3
8 .5

18
7 .5

.  6 .5

:9
? .5'  7 .L
81.

31.
7 .4
6 .3
8 .1 .

19
? .3
6"8
8 .4

128
7 .5
6 .3
8 .5

Temperature
Qsl-

51
6.3

.1
L7

18
6 .3
3 .8

16

I
5 .6
2 .2
7 .5

31
6 .1

. t
13

19
6 .6
2 .8

11

128
6 .3

'l
. l

t7

Dissolved
Calcium

Dissolved
Magnesium

Mil{gggmg-pg-Elgt
Dissolved Pffi Dissolved Dissolved
Sodium Potassium Chloride Sulfate Solids Bicarbonate

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/a6/83

51
61
15

100

18
63
L2
87

31
57
t5
98

31
4 .L
t .2

16

31
1 .1

.2
3 .5

51
9 .8
r .2

54

18
5.1
1 .5

18

I
5"6
3"6

14

31
4 .3
L"2
16

19
6 .9
2 .7

27

128
1 .L
L .2

54

51
32
2.1

180

18
23
3.7

120

I
33

4 0 0
110,

31
2L
2 .L

120

19
77
13

300

L28
34
2.L

300

1.7
220
50

624

I
290
163
385

30
220
53

539

18
3?0
2L3
?50

L32
295
50

?50

18
260
39

427

I
300
183
3?0

31
250
49

460

19
350
244

427

128
300
39

500

51
2g
2.0

63

. Price
18
18
2 .9

51

I
29
14
4t

31
19
2.0

62

51 51
19  .9
t .2  .2

94  1 .9

River Formation
18  18
5 .7  1  .3
1 .4  .4

39  3 .4

51
320
49

500

43
290
63

633

I
60
41
79

Castlegate Sandstone
99
T . t  1 .3
2 .L  .  .g

23  2 .4

Black Hawk Formation

19
75
48

r.20

L28
62
L2

120

19
40
3.0

89

t28
27
2 .4

89

Star Point Sandstone
19  19
8 .0  2 .0

.1  .9
26  4 .9

All Units
128 L?g
11 .  0  L .2

.1  .2
94  4 .9
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Table ?-2

LITTLE BEAR SF,RING SAIVIP UTAH DEPARTMENT OF HEALTH

10-3-5?* 8-18-?6 * * LL-4-77 * 4-28-81*

Flow (CFS)
pH (units)
Temp {go;
Spec. Cord (umhos)
TDS (mgA)
Iron (mglti
Manganese (mg/l)
Nitrate (*gA)
$rlfate (mSD
Chloride (mgn)
Calcium (rgn)
Magnesium (mg/t)
Sodium (*gCI
Bicarbonate (mgA)
Carbonate (*Sn)
Fluoride (mgA
Hydroxide (*g/t)
Phosphorous (mgA)
Silica (mgn)
Total ALK as CaCo3 (*g/t)
Arsenie {mg/t)
Barium (mgn)
Boron (*eA)
Chromium {rg/t)
Copper (*g/t)
hon Total (mg/t)
Lead (mg/l)
Mercrrry (*gru
Nickel (mg/t)
Fotassiunr (*S4)
$elenium (rg/t)
Silver (*e/l)
$trontium (*g/t)
Zine (mgA)

::":

305

::_

0"  16
14
7"4

75'28

340.59
r "67
0. 'l'

0 "  03

0"27
7 .6
8 .3  .

530
332

1ln
35
5.3

6T
38
T.L

346

492
315
0"05
0.  002
0"09

32
2

66
36
6

346

535
308
0"  03
0 .  01
0"  L5

35
4

53
36
L2
320

8.07"7

'  -0 -
0 .1 0 .12  0 "  12

3 .9
282

5 .6
284

0 .03
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

6
274

0.  25 0 .  1?

1 .5

0 .26
0"005 0 .035

*Souree Utah Department of Health
* *Souree - U.S.G.S., 1981

06/06/8S 7-L2
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Table 7'3

LITTLE BEAR WATER SAMPLES, U.S. FON,EST SERVICE

Upper Little Bear Spring* Iower Little Bear Springs*

8-28-75 to 2-V-V9 8-28-75 to 2-7-79

Flow (cFS)

pH (unit)

Temp (oC)

Manganese (*gA)

Nitrate (mgn)

$.rlfate (*eA)

Chloride (mg/t)

Fluoride (mg/O

Total ALK as CaCO3 (*Sn)

Arsenic (*g/t)

Barium (rngD

Chromium (rg/t)

Copper (mg/t)

hon (total) (mg/t)

Lead (mgA)

Mereury (*gA)

Selenium (mg/t)

Silver (mg/l)

Zinc (mgA)

* (D-16-?) 9 CAC-SI
** (D-16-?) 9 CAC-Sz

No. of Samples

z
10

11

1t

6

11

6

11

11

1.1

L1

8

11

a

11

11

11

11

11

No. of Samples

1

8 .9 -

5 .8

0 .017

0 .185

56 .7

3 .?

0 .15

244.3

0 .002

0.  0236

.0018

0 .0051

0.0914

0"  0015

.0002

0 .0023

0.  001?

0.0099

2

11

L2

t2

6

L2

6

t2

L2

72

L2

8

L2

6

L2

L2

L2

L2

L2

0.?

8 r 8

6.1

0 .019

0 .14

59

4

0 .  1?

246.4

0 .002

0 .023

0 .002

0.0025

0.  09?

0.  001

0.0001.9

0 .002

0 .002

.0 .015
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Table 7-4

LOWER LITTLE BEAR SPRING
BETI-NRCREEK COAL C OM PANY*

5/L3/81 6/tL/81.. 1/22/8L 8/26/8L s/8/8L U_&gJn

Flow (CFS)

pH (units)

Temp (oC)

Spec Conc (umhos)

TDS (mg/l)

Tss (mSN

hon (mg/l)

Manganese (mgA)

Nitrate (rg/t)

SuUate (*g/t)

Chloride (*eN

7 .8

s40

350
a

0"  01

0 .01

0"18

33

L2

7 .9

110C

540

345

L0

0"02

0 .01

0 .14

34 .5

10

8"6

zLoC
640

41"5

10

0 .028

0 .011

0"  04

54

11 .  5

8 .1

160c

5?0

3?5

11

0.  001

0 .01

0"01

25"  5

7"2

8 .1

120C

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 .25

12/L0/8L

8 .1

60C

560

365

16"  0

0"01

0 .009

0"25

15

3"?9

06/06/83 7-14
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Table ?-5

UPPER LITTLE BEAR SPRING
BEAVEB CREEK COAL COMPANY

5/L3/8L 6/Lt/8L L2/70/8L L/L4/82 2/L7 /8? 3/52

Flow (CFS)

pH (units)

TemP (og1

Spee Cond (umhos)

rDS (mgA)

Tss (mg/l)
Iron (mgA)

Manganese (*g/t)

Nitrate (mgn)

Sulfate (mg/t)

Chloride

7 .9

540

350

9.0

0 .  02

0 .  01

0 .19

37.  5

L2

7 .7

1.00c

530

345

2.0

0 .01

0 .001

0 .  15

36

10

7 .6

80C

560

3?5

14.0

0 .  01

0 .015

0 .27

18

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

0 .59

7"4

80C

400

260

2

0.02

0 .01

0 .09

27

3 .8
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Mining and Reelamation Plan
Huntington Canyon No" 4 Mine Permit Application

?.1.3 Eequired Water Quafity (continued)

Classifieations for Domestie Water and Aquatie Life. A stiff
diagram eonstrueted from Table ?-6 is provided in Figure ?-4.

Loeations of springs and seeps from which samples have been

eolleeted are included on Plate 6-1.

Beaver Creek Coal Compmy, following a spring and seep inventory
for the Huntington Canyon No" 4 Mine, reeently began eollecting

data from a seep at tJre head of Little Bear Canyon. Ttris seep is

loeated in the Btrackhawk Formation and water quality data eol-
leeted from this seep is shown in Table 7-7" From the total
dissoi.ved solids analysis t}le water from this seep appears to be of
good guality. All of' the parameters sampled meet U.S. Environ-
mental Protection Agency Interim Drinking Water StandarG.

7.1"3.1 Water Rights

With the exeeption of File Number ?54 (Little Bear Spring) water
rights in the lease bloek are used for stoek watering purposes
(Table 7-8)" Water right loeations are shown in Ptrate ?-?. No
known wells exist in t}te area.

?.1.4 Mine Dewatering

Mining operations to date at Huntington Canyon No. 4 Mine have
eneountered small amounts of water from sandstones in the roof.
Oeeasionally, damp to wet floor conditions exist. At the present

time, it is not antieipated that significant quantities of water will
be encountered during future mining operations therefore no nega-
tive effeets on groundwater are anticipated. Consequenily, no
water rights have been filed for groundwater at tlre Huntington
Canyon No. 4 Mine.

06/06/83 7-L6
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

Table 7-6

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

Federal Drinking
Water Criteria

6 .5  -  8 "5

Utah Division of
Health lYater Standards
Domestie Aquatie

Water Life
Class 1A Class 3A

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

pH (units
Temp (go1
Spee Cond (umhos)
TDS (mgA)
Iron (mg/D(total-dissolved)
Manganese (mSA)
Nitrate (rgll)
Sulfate (mgA)
Chloride (mSN
Caleium (mSA)
Magnesium (*gD
Sodium (mgA)
Biearbonate (mgA)
Carbonate (mgA
Fluoride (*g/t)
Hydroxide (mgn
Phosphorous (mg/l)
Siliea (mgn)
Total ALK as CaCo3
Ansenie (rgn)
Barium (*gn)
Boron (*gN
Chromium (tng/l)
Copper (*g/t)
Lead (mgA)
Mercury
Nickel (*g/t)
Potassium (mgn)
Selenium (rngru
Silver (rgfl
Strontium (mgA)
Zine (mgA)

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
1. 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 case basis
0.05 dissolved

0 .002

10

0.7  -L .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

06/06/83 7-L8
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Table 7-7

SEEP - HEAD OF LITTLE BEAR qPRING CANYON
(D-16-T) 8 DcB-sz

Flow (CFS)

pH (units)

Temp (og;

Spee Cond (umhos)

TDs (mgA)

rss (msA)
hon (mgA)

Manganese (mgn)

Nitrate (*Sn)

Sulfate (mgA)

Chloride (*g/t)

8/25/80

? "6

52;

370

12 .0

0 .136

0.032

0"  03

57

14 .0

7 /22/8L

0.002

8 .3

20 0c

620

405

32

4"22

0 .  03

0"  33

36

8 .01

Federal Drinking
I^later Criteria

6"5-8.5

500

0"3

0"05

10

250

250

06/06/83
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File Number

TABLE 7.8

FILED WATER RIGHTS

IN THE HUNTINGTON NO. 4 MINE AREA

Allotment C l a s s Use

*116  .

* r92"
* 1 9 5 .

' t 1 9 7 -

't259 -

1 1 . 2 8  a c .  f t .

1 . 4 7  a c .  f t .

0 . 2 4  a c .  f t .

* * 1 5 0  c f s

Sur face
I t

t t

t l

t t

f t

t l

I t

il

t l

I t

Spring

Surface

Spring

Sur face

Sprlng

Ca t  t le
t t

t l

I t

' l

f t

t t

l t

t f

t l

Sheep

Stock

Ca t t l e

t t

t t

Drinking

Water

Onmer

U.S.  Fores t  Serv ice
I t

f l

t t

, f

Peabody  Coa l  Co .

U .S .  Fo res t  Se rv i ce

t l

t t

t t

t l

t l

Marena Madden Hiat t

L

Utah Power & Ltght

Citv of Eunt ington

t29

130

134

188

190
*193 .L

Ixt4rA

*196; l

x26o)

r  183
*254,

*Rtghts thet could

Canyon /i4 utne.

poss tb lv be irnpacted by mintng ln Euntington

**Al l -otment ts combLned with that of  16 other cert l f lcates.

Li t t le Bear Sprtng f lows are nontraLlv less than 1.0 cfs.

3 /Ls /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 rnine, as necessary. If

at sueh time that significant water should be encountered, it wiff

be sampled and monitored regularly. Source, flow and quality will

be determined at that time.

7.1.5 Effect of Mining Operations on Groundwater

Hydrologie Impacts

An underground mining operation like t}te Huntington Canyon No. 4

Mine is expected to have little, if any, effect on the groundwater

system. The water-bearing unit, the Star Point Sandstone, is below

the level of mining so disruption of the aquifer is unlikely. Ttre

most signifieant potential problem assoeiated with the Star Point

would be if, during coal removal, the Star Point were to yield

significant amounts of water to the mine as a result of mining the

Hiawatha Coal Seam. However, this would only oceur if t}te water

Ievel in the Star Point Sandstone was under artesian pressure

relative to the elevation of the lliawatha.Coal Seam. Fortunately

an exploration drill hole that was drilled from inside the mine
(Blind Canyon Seam), through the Hiawatha Coal Seam and 100

feet into tJre upper part of tlre Star Point Formation (151 feet total

depth) has yielded some data on this point. Er this drill hole (Hote

MC-4-1) easing has been temporarily left immediately below tJre

base of the Hiawatha Coal Seam in T165, R?8, SEC 16, NW*,

SW*, alowing water levels from the upper part of the Star Point

Sandstone to be obtained. Water levels eovering an eight month

period have been obtained from this hole. At this loeation tJte

depth to the top of the Star Point Sandstone is 99.5 feet. Ttle

depth to water has averaged L37.7 feet ftighest water levels

recorded were 136.9 feet) or 38.2 feet beneath the Hiawatha Coal

o6/06/83 7-2L
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7.1.6 Mit igat ion and Control  Plans (cont inuedJ'

Appendix 1 contains a copy of this agreement with

Swisher Coal Company, which is also valid for Beaver

Creek CoaI Companv.

Prior to mining in the Hiawatha Seam northwest of a

l ine between DH-9 and MC-4-3 (Plate 5-5),  the company

witl complete a ground water study. The study desigm

shall be approved by the reguS-atory authority prior to

commencement. Such study shall be designed io

determine the depth of water in the Starpoint-Blackhawk

aguifer northwest of the line between DH-9 and MC-4-3.

The study wiII include a field investigation to

ascertain whether fauLts and/or fractures occur in

close proximity to Little Bear Spring' and the plotting

of the l-ocation and trend (s) of such faults and,/or

fractures (if found) on a geologic map of the Little

Bear Canyon Area. Upon completion of the study, mining

will- commence onl-y upon written approval of the

Regrulatory Authority.

7.I .7 Groundwater Monitor ing P1ans

In the event an inflow of groundwater should be encoun-

tered, with a point source and quantity of 1 gpm or

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

od, this point will become a regrular 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, f low rate and locat ions of such

points. The number and location of sampling points at

t - 2 5
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Huntington Canyon No. 4 Mine Permit Application

7.L.7 Groundwater l4onitor ing Plans (cont inued)

these areas will then be included in the "in-mine"

sampling program as deemed appropriate by the

Regrulatory Authority. l'lonitoring wilJ- be on a monthl-y

basis for flow and water guality for a base-line period

of 1 year, and will be reported on the standard

sampling chart. Vlater guality parameters shall include

pH, total  dissolved sol ids, sodium, potassium, calcium,

magnesium, i ron, chlor ide, bicarbonate, sul fate, and

carbonate. fn addition, a quarterly report shal] be

submitted to the Division including: a map of

underground workings showing sample locations,

identification of the source, quantity and quality

data, and a table or discussion of the mine water

balance. Such monitoring will continue for a base-Iine

period of 1 year, or until the area is rendered

inaccessible. Should discharge from the mine become

necessary, hTater may be treated in the sedimen-

tation pond if needed to meet effluent limitations-

Discharged water would also be monitored for flow and

water qual i ty on a monthlY basis.

A cation-anion mass balance wil l be performed on at

Ieast l-0t of water quality samples to verify aeeuracy.

7.2 Surface Water  Hydrology

Scope

Through a combination of field efforts by Beaver Creek

Coal Company Personnel and literature review by

Hydrosciences, Inc.,  and Anaconda Minerals '  surface

r r /5  /84
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7.2 Surface water Hydrology (Cont inued)

water hydrology information has been assembled to

satisfy regulations set forth by Utah Division of Oil,

Gas and Mining and the Office of Surface Mining for the

Huntington Canyon No. 4 Mine. Specifically this inves-

tigation included an anal-ysis of surface water hydrology

within the Huntington Creek Basin and a determination

of the potential inpacts of mining at the Huntington

No. 4 Mine on surface water hydrology and water quality

in MiIl Fork, Little Bear, Crandall and Huntington Can-

vons .

t t /s /84
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Application

7.2.1 Methodology

The hydrologie study was based on a review of literature and
existing data obtained by the u.s. Geological survey, the u.s.
Forest service, the state of utah, the city of Huntington and
Beaver creek cohl company. A field reeonnaissanee study was
also eondueted to loeate and characterize springs, seeps and
surfaee water eourses.

7.2.2 F,:risting Surface Water Resourees

7.2.2.L Regional $rrface Water Hydrology

The Department of the Interior drafted a regional environmental

statement, published in 1978, which covers 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
Priee and San Rafael Rivers and Muddy Creek. The Huntington
canyon No. 4 Mine area drains into Huntington creek which is
tributary to the san Rafael River. The flow is usually intermittent
or ephemeral in the smaller streams and perennial in the larger
streams. snowmelt is a major contributor to streamflow and it
provides the eontinuity of flow in the perennial streams as well as
some seasonal flow to intermittent streams. summer preeipitation

does not usually produce mueh runoff, although intense rainfall

may cause high runoff in loealized areas. The 100-year, 6-hour
precipitation event is approximately 2.5 inches in the mountain

areas (uORe Atlas, 1973).

surface water impacts resulting from mining at the Huntiryton No.
4 Mine and all mines within the general area would be expressed

within the Huntington creek Basin. streamflow records have been

06/06/83 7-24



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

7.2.2.L Regional Surface Water HydrologT (continued)

obtained sinee 1909 on Huntington Creek at gaging station

09318000 whieh is loeated approximately 2.5 miles below the

Huntington Power Plant diversion.

Danielson et al. (1981) showed tlrat about 90% of the basin is above

8000 ft. elevation. The surfaee below the 8000 ft. elevation is

confined to the deep narrow canyon of Huntington Creek and its

tributaries. The relief differences between the stream channels

and the tops of adjacent eanyon walls typieally approaeh or exceed

2000 ft.

Discharge, at gaging station 09318000, on Huntington Creek aver-

aged 96.4 CFS or 69,700 acre ft. per year over the period of

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 19?9, runoff measured at this gaging station was 561000

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

snowmelt runoff period from April through July. They also

estimated that during water year 1979 approximately 30% of the

preeipitation left the basin as streamflow. In contrast, only about

2 percent of tJre preeipitation was estirnated to have left the

adjacent Cottonwood Creek drainage during the same period,

Danielson et al. (1981) speculates tfrat this difference could, in

part, be due to groundwater recharge assoeiated with the Joes

Valley Fatrlt, in the Cottonwood Creek Basin.

A mass batrance 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

t}tis study are presented in Table ?-9.

06/06/83 7-25



Table 7-9

-An accounting of gaini and losses in flow of Huntington Creek between Eleerric Lake and

the divenion to the Huntington Porver Plant, fall of 1978

[Springs and site numbers shown on plate 1; discharges are in cubic feet per secondl

Straam or rpring {tibutaricr
u Humington Creek and Sits

$ringr sra indentedl nq Dats

Discharge
of

Huntington
Creek

Mearured gin(+l
or loss(-) in
di*harga of

Humington Greek

Discharga of
ributarier

and rprings

Unaccounted gain(+l
or loss{-} in
disc*rarge of

Huntingpn ereek
{rcunded}

" Humington Creek
{D-14€}24baaSl
(814'6)24adc'S1

Nonlr Hughes Canyon
(D-1rt-7l30bdc"Sr

Sotrth Hughes Canyon
(D.t$7l8dabS1

Humington Creek
Nuck Woodward CanYon
Pole Canyon

Huntington Creek
Lgft Fork Huntington
Crcek

. Horse Canyon
Blind Canyon

Huntingiton Creek' 
Crandall Canyon
tgaging statioil
Gts179191

Tie Fork Canyon
(gagins station
09t179201

Litde Bear Canyon
Huntington Creek

Mill Fork Canyon
Rilda Canyon
Trail Canyon
Bear Creek

Huntington Creek

)

36

q6

:

4

6

8
19
20
21

40
4:t
4
45

67
70
71
76
78
79
81
g2

51 10.'$78

10- 378
1$ +78
1S2$78
lG 4-78
rs 4.78
1& +78
1S2S78
1& 3-78
lG tl-78
10, &?8
1S 378

1S $78
ts 6-78
1$ $78
10. 3.78

1$ $78
1S1&78
1& $78
1S S78
1S &78
11. 978
1$2$78
lG 3-78

17

19

21

ot
"7
.03
"I
.82
.1

+0"8

+1"8

"22

+2"8

"04
,04

+1"9

+2

+2

+16

o
" l

7-2606/06/83
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7.2.2.L Regional Surfaee Water HydrologT (continued)

The reaches of lluntington Creek above Crandall Canyon are

identified as gaining reaches. This suggests that the Creek itself is

a groundwater discharge area. The reaeh of Huntington Creek

between Crandall and Mill Fork Canyons was identified as a

possible loosing reach. It is possible tttat groundwater reeharge

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

measurement error and evapotranspiration. The reach between

Mill Fork and tJre Huntington Creek gage was identified asi a

gaining reaeh. It is possible that the gains in Huntington Creek

baseflow are augrnented in part, by alluvial discharge from tribu-

tary channels espeeially 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 gagrng stations on Crandall Canyon and fie

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.

Chemieal analysis of seleeted surfaee-water samples from tJre

Huntington Creek Basin are presented in Danielson et al. (1931).

No analyzed ehemieal eonstituants exeeeded the drinking water

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

station 0931000 on Huntington Creek the observed dissolved-solids

coneentrations ranged from 175 mgA during a period of base flow

in August t977. During periods of base flow, there was little real

change in the ehemistry of water in Huntington Creek beeause

groundwater discharge wan small in eomparison to the water

released from reservoirs (Danielson et al., 1981).
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

7.2.2.L Regional Surfaee Water Hydrology (eonfinued)

suspended-sediment concentrations vary widely in the Huntington
creek drainage basin (Table ?-10), Iligher concentrations are
generally associated with areas of surfaee disturbanee. However,
t}te extremely high suspended-rediment coneentrations in Bear
ereek are the result of springs in the headwaters which continu-
ously erode the shales and mudstones of the North Horn Formation
(Danielson et a1., 1981),

underground eoal mining operations condueted in the Huntington
creek drainage basin through L9?9 have probably had only a minor
impaet on the quantity and quality of surface water. Ttre effeets
of mining on surfaee water quantity are mainly dependent on the
amount of mine inflow. Danielson et al. (1991) showed that natural
groundwater diseharge above the Huntington creek gagrng station
averages about 30 cfs. hr addition, they showed that the eombined
discharge from the three trargest water-produeing mines (King,

wilberg, and Deer creek Mines) approaehes I cfs. Therefore, in a
worst case situation, a 10 pereent depletion of natural groundwater
diseharge in existing mines would be the upper limit of the current
effeet of mining on discharge of Huntington Creek.

Impacts on surfaee water quality may result from inerease of
disturbance of surface areas and surface discharge from mine
dewatering operations. Increased sediment yield ean be minimized
with proper eonstruction, drainage and erosion eontrol teehniques,
fite effeets of mine dewatering are diffieult to assess due tot he
eurent understanding of t}le groundwater system. However,
ehemical analysis of mine waters from Danielson et al., (1991)

indicates a chemieal quality similar to the groundwater. since the
majority of the streams in tfre are& af,e fed by springs, the impact
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. Date
Concentration Load

(*g/0 (tons/day)

Huntington Creek
Qaging station
09318000)

Crandall Canyon
(gaging station
0931?919)

fie Fork Canyon
(gaging station
0931?920)

Bear Creek

Deer Creek

Cottonwood
(gaging station
09324200)

104
72

LL4
44

49
60
15
56

88

51

08-13-78
11-17-78
06-13-?9
08-07-79

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

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

10-25-?8
06-14-?9

06-14-?9

08-15-78
11-19-?8
08-05-?9

L2
5T
38
66

8 ,  960
2rL4A

609

27.000
2. 500

66 .000
15 .000

.140

.080

.4L0

.150

.030

.120

.680

.170

1 .  900
4 .000

3.  100

.003

.200

.090

67

81

87

104 5
130
63

Observed suspended*ediment loads at the gagrng station on lluntington Creek ranged
from 1.8 tons per day on February 18, 19?9, to 66 tons per day on June 13n L979,
Observed suspended-sediment coneentrations ranged from 29 to 18L mgA. Sediment
concentrations generally increased witJr increased stream diseharge, but not enough
data was available to compute daily sediment diseharges.
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7.2.2.2 Mine Plan Area Surfaee lYater Hydrology

TWo streams are located in the vieinity of the mine; Litile 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 ptran area is
thought to be perennial. The orientation and ehannel patterns in
Crandall Canyon are similar to Mill Fork and Little Bear although
the drainage area is larger.

Tlrc U.S"G.S. maintained a gaging station (09i.?919) in Crandall
Canyon during water year 1979" Discharged per unit area for the
5.? square mile basin was 280 aere-feet per square mile or S"25
inehes of runoff. In eontrast; 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. The 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

reeharge or loss along the Bear Canyon Fault in the Tie Fork
drainage. Comparison of the hydrographs in Figures ?-5 and ?-6
from Danielson et al. (1981) show strikingly similar hydrograph
patterns. Base flow levels are similar and snowmelt runoff
predominates with April through July runoff aecounting for about
80% of the streamflow from both basins. Therefore, differenees
sps .olse likely the result of different energy aspects and preeipita-

tion patterns for the two basins. Ttre irregular snowmelt reeession
on Crandall Canyon suggests del,ay in snowmelt runoff from per-

haps deeper snowpaek accumulation on north facing slopes,
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Mining and Reelamation Ptran
Huntington Canyon No. 4 Mine Permit Applieation

7.2.2.2 Mine Plan Area Surface Water HydrologT (continued)

The next stream to the south is Little Bear Creek. The lower

reaehes of Little Bear Canyon is just nortlr of the lease block.

Little Bear Creek is an intermittent stream. Little Bear Spring is
perennial. fire bulk of the springb diseharge is diverted through a
pipeline by the city of Huntington. An average of t}re instantaeous

diseharge measurements on Little Bear Spring from Table ?-11

gives an average discharge of 0,66 CFS for a total yield of 6.31

inehes/year - expressed over the 869 aere Little Bear Watershed.

In eontrast, the instantaeous discharge measurements on Little

Bear Creek reported in Table 7-LZ average 0.17 CFS or L.76

inehes/year e:pressed over the 869 aere Little Bear Watershed.

These results must be interpreted with caution, sinee continuous

diseharge measurements are not available. However, the high yield

from Little Bear Spring in eontrast to Little Bear Creek suggests

that the souree of Little Bear Spring extends outside Little Bear

Basin. The track of a predominant seasonal snowmelt eomponent in

the Little Bear Spring flow measurements of Table 7-11 supports

this hypothesis.

The channel pattern within The Little Bear Creek watershed is

dendritie with a more developed drainage on the north facing

slopes (see Plate ?-1). ttre pattern is indicative of greater flow
produetion from the north faeing slopes. Snowmelt runoff and
perehed groundwater appear to provide a substantial component of

the intermittent flow for the Little Bear Creek. Surfaee runoff

from erposed roek 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 channel profiles is shown on Plate

06/06/83 7-33



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

DATE

06/25fiq
07 /09/7s
08/24fi0
L0/s6/70
04/L5ftL
as/27 /7t
a8/L8/76
04/27 /78
08/2eft8
L0/L3178
n /a8 /7e
09/81
Lo/8t
LL/gt
oL/sz
o2laz
03/82
a4/8?,
05/82
06/82

1 - Castle Valley Speeial Serviees
2 - U.S. Geologieal Survey

Table 7-11

RECORD OF IILITTLE BEAR SPRINGI' DISCHARGE
(D-16-7) I CAC-SI

SOURCE

AVERAGE FLOW:
MAXIMUM FLOW:
MINIMUM FLOW:

rl,ow{cFS)

0"89
0"88
0.61
0"50
0"65
0.52
0"26
0"95
0"65
0"5?
0"42
0.69
0"?0
0"69
0"65
0"65
0"65
0.60
0"71
0.9?

0.66
0.9?
0.26

7-3406/06 i83



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

DATE

06/25/70
07 /09/70
08/24/7A
10/06/?0
04/L5nt
05/27 ftL
L0/L3/78
L0/30/7e

1 - Castle Valley Speeial Serviees

2 - U.S. Geologieal Survey

Table 7-12

RECORD OF NLTTTLE BEAR CREEK'' DISCHARGE

souRcE

1
1
1
1
1
1
2
2

Average Flow:
Maximum Flow:
Minimum Flow:

Frow (cFs)

0.28
0.28
0.08
0.09
0.06
0.20
0.24
4.24

0.17
0.28
0.06

06/06/83 7-35



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

7.2.2.2 Mine Plan Area Surfsce lVater llyggglggy.(continued)

?-2"') The canyon sides are steep and roelgr" Ttre stream euts

through six different geologie formations as shown on Plate 6-1.

fire rugged topography gives rise to a number of fallsr pools and

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

evident apparently resulting frorn downed timber and debris follow-

ing the 1964 fire.

Mill Fork, the other prineipal drainage, is an intermittent stream
producing about 20 aere feet of water per year. Like both Little
Bear and Crandall Canyon, the channels are more developed on the
north facing slopes indieating the importance of evapotranspiration
and snowmelt runoff to the hydrologie balance. Sparse vegetation

and exposed rock on the south facing slope appesr to have an
important role in tJre production of storm runoff" Areas with high
soil moisture along the stream ehannel atso eontribute to storm
water runoff. Ttre average ehange in elevation along the Mill Fork

Creek is approximately 590 feet per mile (see Plate ?-2). Water is
not eoneentrated as quiekly in Mill Fork ehannel as in the steep,
short, dendritic channel pattern found in the Little Bear drainage.

Surface Water Quality

Surface-water gr.rality does not appear to be substantially different

from the groundwater quality. Table ?-13 presents water quatity

analyses for each of the monitoring points on or near the Hunting-
ton Canyon No. 4 Mine permit area. Sample points 4-3-W, 4-4IV,

4-5-W, and 4-8-I{, are the surfaee-water quality monitoring points.

Sample points 4-1-W and 4-9-W are the springwater quality moni-
toring points. They are used to charaeterize the groundwater
quality. The locations of these points are shown on Pl,ate 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

06/06183 7-36
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Mining and Reelamation Ptran
Huntington Canyon No. 4 Mine Permit Applieation

7.2.2.2 Mine Plan Area Surfaee Water Hydrology (eontinued)

Surfaee lVater Quality (eontinued)

loeated on Ptrate 6-1), from May 1981 to date, samples were taken
from a eombined souree at the City of Huntington Pipeline near
tJte rnouth of Littte 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 tlte Highway U-10 crossing are classified 1C, lA
and 4. Class 3A means that the particular stream is proteeted for
eold water game fish and other aquatie life. class 14 means that a
partieular stream is protected for domestie purposes without
treatment and Class 4 means that the stream is proteeted for
agrieultural uses. Table ?-12 includes a summary table eomparing
water quality data for each state with the numerieal standards for
these elasses.

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

Water Use

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

06/06/83 7-54



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

7.2.2.2 Mine Plan Area Surface Water $a5lrglggg (continued)

Springs and Seeps Characteristies (continued)

Field observation indieates that the seeps and springs discharge

from tjree geologie settings (Plate 6-1). One is diseharge 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 SCASZ (4-2-W). The seeond is diseharge from a sandstone unit

located just above a shale or siltstone unit that prevents further

downward percolation of groundwater. Third, springs and seeps

also issue from alluvial and eolluvial sediments along the valley

sides and bottoms.

The only domestic water suppty is Little Bear Spring loeated in tJte

Star Point Sandstone, below t}te eoal seam. Due to its location it

is unlikely that it will be impaeted by mining activities" The spring

receives its reeharge frorn areas in the Star Point Sandstoner west

and north of the watershed as indieated in the Vaughn Hansen

Report, t977. Water from the Little Bear Spring is diverted to the

City of Huntington through a pipeline starting at a eonerete

eolleetion box in Seetion I, TL6S, R?E" Overflow is diseharged

fipm the colleetion box into Little Bear Canyon. Table 7-11

contairc the record of rrl,ittle Bear Springn discharges from Junet

19?0 to April 1982. Ttre maximum discharge observed was 0.75
(CFS), the minimum was 0.26 CFS, and the average was 0.66 CFS.

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

June 1970, to October 19?9. The maximum stream discharge

recorded was 0.28 CFS, the minirnurn was 0.06 CFS' and tJte

average was 0.17 CFS. When the arrerage nl,ittle Bear Springt'

flows are eompared with the average Little Bear Creek flows'

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

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

7.2.2.2 Mine Plan Area Surfaee Water Hydrology (eontinued)

Springs and Seeps Characteristics (continued)

In addition to Little Bear $ring, several other springs in Little
Bear Canyon may be perennial altlough flow rates are substantially
lower and insufficient to maintain perennial flow in Littte Bear

Canyon. Seeps oeeur in all geotogie formations (Plate 6-1) in the

lease bloek and are t}re result of small perched aquifers. Further-

more, because the seeps are intermittent tJte souree of reeharge is
probably loeal. Sinee the Star Point Sandstone has perennial

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

Sandstone is probably regional, while the souree of groundwater for
all other geologic units in the lease bloek is local.

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

existing lease block and adjaeent areas (Plate 6-L). The survey

updated and correeted previous surveys, in addition to researehing

new areas. Eaeh spring and seep loeated by this survey, presented

in Plate 6-1 and labeled using the State of Utah well and spring
numbering system. Iocations where flow has been observed during

both summer and fall of the monitoring program are elassified as
springs. Table 7-14 summarizes tie results of this survey.

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

7.2.3 $rrfaee }fater Development, Control and Diversions

Beaver Creek Coal Company obtains their water supply from Mill
Fork Creek. A eonerete eutoff qrsll sspess the ereek forees

subsurfaee flow to the surfaee. The water is then diverted to a
pumping eistern for distribution. firis system is somewhat sus-
ceptible to flood flows from Mill Fork Canyon. Ttre risk posed to
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Mining and Reelamation Ptran
Iluntington Canyon No. 4 Mine Permit Applieation

1

Number
(D-l6-?)

I CAC-SI
\g ueB-st

16 CAr>S1
16 CAD-Sz
I CCC-SI
8 DCB61

€pgryt

tittle Bear Spring

?- $ring or seep

(,r, n oot 'f t ' ' l ""t16-l

Table ?-14

HUNfiNGTON #4 MINE SPBINGS AND SEEPS

Sring and Seeps in Lease Bloek

Common
Name Geologie Unit

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

Srings and Seeps Outside Lease Block

Bl,aek Hawk Fm,
Bl,ack Hawk Fm"
Star Point SS
Bl,ack Hawk Fm.
Blaek Hawk Fm.
Priee River Fm"
Blaek llawk Fm.
Black Hawk Fm.
hice River Fm.
Tllasatch
lVasateh

TVPC

Sring
Sring
Seep
Seep
Seep
Sring
Sring

Srrng
?
SeeB
Seep
$ring
Spring
Snng
Sring
Srrng
Seep
Seep

---------4.f.---\

t8-nn'e=s?
4 CCC-SI
4 CDC-SI
5 CDC-SI
8 DAB-SI

-? BAD-SI r\
? BDD-SI
7 BDD1Sz
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Mining and Reelamation Pl,an
Huntington Canyon No. 4 Mine Permit Applieation

7.2.3 Surface Water Development, Control and Diversions

tiis system by flooding is, however, very low because of the
existing good watershed eonditions in Mill Fork Canyon, Ttre only
depleted watershed units are loeated at the head of Mill Fork
Canyon and thus peak flows are attenuated before they reaeh the
mine vieinity. Ttris stable eondition is borne out by the good to
exeellent ehannel eonditioru in lower Mill Fork Creek. Further-
morer the wide range of slopes, aspeets, and elevations atso help
attenuate peak discharges from rainfall and snowmelt events.

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

7.2.3.L Sedimentation Pond and Diversion Construction and Maintenanee
Plans

The disturbed area of the No. 4 Mine is eontained within a large,
single drainage area whieh eolleets immediately below the lower
facility yard and dumps into Mill Fork Creek (plate ?-6). In order
to minimize additional sediment loading to the stream from this
disturbed area, a major portion of this drainage is diverted before
it reaehes the disturbed area. Ttre runoff from the disturbed area
is routed into sedimentation structures located in the eanyon
bottom above Mill Fork Creek.

An overall drainage of the area, ineluding locations of the proposed

structures, is shown in Plate ?-6. Listed below are speeifications.
t . 0
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Mining and Beclamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

7.2.3.L Sedimentation Pond and Diversion Construetion and Maintenanee

Plans (eontinued)

Sedimentation Pond Speeifieations

Loeation:

Design:

Purpose:

Construction:

Ttre dam loeations are in the existing drainage

directly below the coal stockpile loading area,
(see Plate 7-6). T?ris site offers tjre most

effeetive sedimentation control wit} the least

amount of environmental disfirbanee.

In an effort to minimize environmental destruc-

tion, and still obtain adequate storage, two small
ponds were eonstrueted in series.

To comply witJt reguirements of the Division of

Oil, Gas and Mining for the control of

sedimentation as listed under the Underground

Mining General Performance Standards. The

ponds were eonstrueted in a manner to facilitate

the holding and settling of contaminated water

from tlte mine site" An emergeney spillway was

provided to aeeommodate a massive inflow of

surfaee water exceeding the eapacity of the

ponds. The ponds are cleaned as neeessary and

the waste material plaeed in an approved disposal

site.

The eonstruction of the ponds was per speeifiea-

tions of the State Engineer, the U.S. Forest

Service, the Office of Surfaee Mining, and the

Utah O.G.& M.
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Mining and Reclamation Ptran
Huntington Canyon No. 4 Mine Permit Applieation

7.2-3.1 Sedimentation Pond and Diversion Construetion and Maintenanee
Ptrans (continued)

The following eonstruction speeif ications were followed :

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

Compaetion of all fill materiels wes at least gb%. Native
material was used wherever praetical. Fill was ptraeed in lifts
not exceeding 12n, and was compacted prior to placement of
the subsequent lift.

Bip-rap was plaeed on the water side of alt outlets to prevent
scouring. Inside slopes are 3:1 minimum.

Dams were eonstrueted to overflow at least 1 foot below the
top.

Overflows have a minimum depth of 1 foot and a minimum
width of 3 feet. They are construeted (or lined) with at least
1 foot of rip-rap on all surfaees, and discharge into an energy
dissipator to prevent scouring.

A filter dike, eomposed of coke breeze and slag, is provided
in the lower pond as a final filter for water prior to
discharge.

AII eonstruction of sedimentation ponds was performed under
the direction of a qualified professional.

(b)

(e)

(d)

(e)

(f)

(g)
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Mining and Reel,amation Ptran
Iluntington Canyon No. 4 Mine Permit Applieation

T.2.3.1 Sedimentation Pond and Diversion Constuction and 4laintenance
P1ans (continued)

Capaeityr

event.

have a

Safety

Precautions:

Monitoring: Two water

Maintenanee: Tlrc sedi

the

is rpt

ean at

disposi

fire structures have a eapaeity adequate to store

runoff and sediment load from a 10-yearr 24-

precipitation event, witlr an overfloiry

in exeess of that for a 6tourr Z5-year

$he ponds shown on the attaehed map

of approximately .85 acre ft.

fire stnrcture is ly inspeeted by a licensed

individual as ,,by law. The ponds arc

eleaned as neeessary any weakness or defeets

in the structure will im\ ediately eorreeted.

have been estab-

Ushed at the and outlet U the ponds, (see

water rnon program for details).

06/06/83

ponds are inspected after each

storrn and sediment is eleaned out as

necessary.
beyond the

no case is sediment allowed to build

below .?5

the lower

of redueing the pond capacity

Sediment rernoved is stored on

adjaeent to the topsoil storage. If

is of aceeptable quality, it will

be used to help reclaim the aea" If it

aeeeptable quelity for reclamationr it

t tirne be taken underground for final

or dumped in an approved dispcal site.
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M' in ing  and  Rec lamat jon  P lan
Hunt ing ton  Canyon  No.4  M ine  Permi t  App l i ca t ion

Capac i ty: The structure wi l l  have a capac' i ty adequate to store

the  runof f  and sed iment  load f rom a  10  year ,24  hour

prec ip i ta t jon  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 j zed  as  a  ho ld ing

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

charge.  The ponds shown on P la te  7 -6  have a  capac i ty

of  approximately 1.45 acre f t .

Safety

Prec au t ' i  ons :

Mon i tor i  ng :

The structure

ind iv idua l  as

as necessary

structure wi I l

' is  regul  ar ly inspected by a I  i  censed

requ' i red by law. The ponds are c leaned

and any weakness or defects jn the

be inmediately corrected.

Two water  mon i to r ing  s ta t ions  have been es tab l i shed

at  the  in le t  and ou t le t  o f  the  ponds,  (see  water

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

,o
03/L6/84
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Mining and Feclamat ion PIan
tluntington Canyon No. 4 Mine Permit Application

7.2.3.I  Sedirnentat ion Pond and Diversion Construct ion and

I . ia intenance Plans (cont inued)

Maintenance:

Seeding:

Calculat ions:

The sedimentation ponds are inspected

after each storm and the sediment is

cleaned out as necessary. In no case is

sediment allowed to build beyond the

point of reducing the pond capacity

below 1.23 acre-f t .  Sedinient removed is

disposed of in the C.V. Spur refuse pi le

or other locatj-on approved by the Utah

Divrsion of Oi l ,  Gbs & Mining.

In addition, alternative energy

dissapators and erosion control- d.evices

upstream from the ponds are checked on a

monthly basis with required maintenance

performed at the same interval, or more

often as needed..

All feasible disturbed areas around the

mine si te wi l l  be reseedeC with a seed

mix recommended by the U.S. Porest

Service for the area. Mulching wi l l  be

used as  necessarv .

The technique useC to determine runcff

volumes and peak flows for design of

culverts, ditches and the sed.imentation

pond is the computer model SEDIMOT II.

Disturbed areas were assigned a curve

number of 90 and undisturbed forest

lanCs were assigned a curve number o',

7 5 . The area draining tc the sed.irnen-

tat ion pond was divideo into sub areas

in order to properly determine stornr

7-66
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Min ' ing  and  Rec lamat ion  P lan
Hunt ' i  ng ton  Canyon  No.4  M ine  Permi t  App ' l  i ca t ion

order to properly determine storm runoff and to

prov' ide peak f low est ' imates whjch demonstrate

adequacy of  exi  st i  ng d i tches and cu I  verts .

Subdrai  nages as designated in Figure 7 -7 are

descr ibed in Table 7-L6 including the parameters

necessary to run SEDIM0T I I .

Des ' ign  ra in fa l l  o f  2 .3  inches  fo r  the  L0  y r ,24  h r

event was determined from the ' rPrecipi tat jon 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 jng 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 is t r ibu t ion  was used to  de termine the  ra in fa l  I

d is t r ibu t jon .  To ta l  runof f  f rom the  10  yF,  24  hr

ra in fa l l  i s  es t imated  as  l .?3  acre- fee t .  An

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

leas t  L  year  sed iment  s to rage fo r  sed iment  y ie ld

from disturbed area as est imated below.

03/L6/84
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Min ing  and  Rec lamat ion  P lan
Hunt ing ton  Canyon  No.4  M ine  Permi t  App l i ca t ion

TABLES 7-16

Sediment Pond Drainage Characterist ics
e

D-L

D.?

D-3

D-4

AD-1a

AD-1b

AD.2
-

!F'' AD-3

Lower Pad

Subdrainage
tlesigmation

Area Avg.Slope
( acres) 

-(t) Time of
Concentration

hrs

.084

.044

.044

.L22

.L4

.04

.06

.13

.05
vj aM

+/,t7 3

fa,q(
.4t
Qo"h7-t* 

8)

Curve
Nunber

/g0 7 ?/'
| .-,

/  ,o  en '5
I
t90

90
'76

/e0

76

75

{e0

{0 -- s:'f *'

0.8

0.25

0.3L

0.44
'  
3 .5

0'.6

5.1

3.3

3.5

Basin
Length

ft .

575

220

300

485

800

370

400

800

760

Avg.
Velocity
ftlsec

1.9

1.4

.  L .7

1.1

1.6

2.5

1.9

1.7

4.4

3.1-

1 .8

2.7

L.2

4.0

6

60

50

20

Total Drainage 17.8

D * t *  7  a ' V / J / ' /1- {4e

and1) The indiv idual  areas were determined by planimeter measurements made
1:600 scale topographic base maps.

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

see Example Problen 2.4 in "Appl ied Hydrology and Sedimento' logy for  Disturbed Areas",
Barf ie ld,  Warner,  and Haan.

5) Time of  concentrat ion was calculated by div id ing basin length by average ve1oci ty.

03/161B4
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M' in ing  and  Rec lamat ' i on  P lan
Hunt ing ton  Canyon  No.4  M ' ine  Permi t  App l i ca t ' i on

The Un iversa l  So i l  Loss  Equat ion  (USLE)  was used to

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

y ' ie ld was calcu' lated by est imat ' ing the erosjon rate f rom

dis tu rbed subdra inage areas .  A1 l  e ros ion  was assumed to

be de l ' i ve red  to  and depos i ted  jn  the  pond.  Conserva t ive

assumptions were made to i  nsure that more capac' i ty is

ava j l  ab le  than migh t  be  necessary  to  sa t is fy  des ign

s tandards .  Eros ion  ra te  (A)  in  tons /acre  per  year  i s

determined using the USLE as:

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

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

R is  the  ra in fa l l  fac to r  wh ich  can be

empi r i ca l  re la t ion :  R=27P2 '2  where  P

hour  p rec ip i ta te  va lue  wh ich  fo r  the

Mine  fac i l i t ' i es  a rea  i s  1 .1  inches .

es t ' ima ted  va lue  fo r  R ' i s  33 .3  wh ich  i s

than the value from an iso-erodent

W'ischmeyer (1977) for the approximate

f  ac i  I  i t y .

est imated from the

' is the 2 year,  6

Hunt ing ton  No.  4

Therefore,  the

somewhat larger

map provi ded by

loca t ion  o f  the

03/L6/84
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Min ing  and  Rec lamat jon  P lan
Hunt ' i  ng ton  Canyon  No.  4  M i  ne  Perm ' i t  App l  i  ca t i  on

7.2 .3 .2 Sediment Control  Structures and Devjces (cont jnued)

K ' i s  the  so i l  e rod jb i l i t y  fac to r .  The  K  va lue  was

conserva t i ve ly  es t imated  to  be  0 .5 .  Th js  va lue  j s

representat ive of  compacted disturbed areas such as

roads, embankments and parking areas and is h ' igher than

would be expected for rec ' la imed acres or undisturbed

so ' i1s .

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

for  the  subdra ' inage areas  are  l i s ted  jn  Tab le  7 -17 .  The

LS fac tor  was  de term' ined us ' ing  F igure  5 .15  in  Bar f ie ld  e t

a l  (1e81) .

C ' is  the cover f  actor.  The

es t imated to  be  1 .0  wh ich  is

zero ground cover.

P is the erosion contro l

conservat ively est imated to

erosion control  measures are

Sed iment  Y ie ld  Ca lcu l  a t ions

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

sed iment  y ie ld  in  we igh t  per

requ i rements .

C factor was conservat ively

suggested for a condi t ion of

pract i  ce

be 1 .0 wh' i  ch

appf  i  ed .

factor.  P

app l ies  when

is

no

are  deve loped in  Tab le  7 -
a

l b / f t ' i s  used  to  conver t

un i t  t ime to  vo lume capac i ty

03/L6/84
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Mining and Reclamation Pl-an
Huntington Canyon No. 4 l{ine Pernit Application

Table 7-1-7

USLE Estimates

Huntinqton No. 4

of Sedirnent Yield for

I"Iine Facilities Area

Drainage LS A Area Yie1d

tons/aere (Acres) acre-ft.

per yr.  per yr.

D ' 1  3 3 . 3

D - 2  3 3 . 3

D - 3  3 3 . 3

D - 4  3 3 . 3

AD-r -b  33 .3

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

Loh'er Pad (b) 33. 3

0 .5  . 48

0 .5  . 25

n c  ? 6

0 .5  . 22

0 .5  L .4

0 .5  9 .0

n q  1 q

l_

i.

L

L

t

l-

l-

L

1

l_

1_

L

l_

8 . 0

4 . 2

6 . 0

/ . 5 .  5

L 4 9 . 8

3 1 " . 6

. 8

. 25

. 5 r

. 4 4

. 6

2 . 0

L . 5

0 . 0 0 3

n  n n 1

0.00r_

0 . 0 0 1 _

0 .  0 0 6

o . l _ 3 8

o.o22

Total v . t t z

*Note: Does not include areas AD-1a I AD-2, and AD-3 as shown on

Table 7-L5 and Fig. 7-7. These are undisturbed area and

are not considered as sources of sediment to the ponds.
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Mining and Reclanraticn: Plan
lfurrtingtcm Canvcn No. 4 Mine Permit Application

7.2.3,2 Sedirent Col:trol Srnrctrrres and Devices (ccnrtjrnred)

A cross secticn amd profile of upper and lol,rer pad
spillvmvs is prorrided in Plate 7-6.

Design specificaticrns are prorrided in Table 7-18.
Vel-ocities in both spilhlays eiceed 5 ft/sec. and would
be erosive. I4ediun rip-rap diarneter of 15 inches is
used to maintain stable spillways. Rip-rap of this

size r,'rould have a rnarrring's roughmess coefficient of
0.04 and would provide adequate protection for

velocities in e<cess of 10 ft/sec.

-t
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Mioirtg and Reclanation Plan
Ihmtjngtcrn Canycn No. 4 Mine Permit Application

TABIE 7-18

Spil-lway Design Specificaticns

Lower Pond Upper Pcrrrd

Design Discharge

(25 yr, 24 tv event)
(ft3l"ec)

Marring' s n

Design Slope

Bottorn width
(fr)

Side Slope

Nonnal Depth

(fr)

Design Velocity

0 .040.04

3.11

0.25

3.0

1.5 :1

0 .18

3 .  11

0.75

3.0

1  S . 1

0.14

:

-

AMfiNDMENUT TS
APPR0VED Minins & Rectarnaton ptm - - -*:

e21rov!, Division 0f Oil, Gas & Mining, 
. I

bv l,[tu_aawkbJgs

519189
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Mining and Reclanaticrn Plan
I{r-urtington Canyon No. 4 Mine Permit Appl-icaticrn

Divers ion Stnrctr-re Specification

General:

location:

Desi$r:

h:r:oose:

A11 diversions exist:ng prior to reclsnaticn were

tsrporan/ arrd hawe been rernr:ved. In Noverber

1988, it was deenred necessarry to install a ner"

diversion along the middle pad higlwall to prevent

nmnoff f.rcm eroding reclained areas belo's. This

diversicn (and other rnajntenance work) was

addressed in a Field Arnendment on 12/8/88, and

sribsegtrently approrzed by rhe Divisicn on Janr,rary

2, 1989. The follcrring infornraticm addresses

this diversiorn crrlv:

The nenr. diversicn stnrctrre is located at tlre base

of the steep slope aborze tlre middle pad (haul road

area); Diversion Location is strown cn Figr.rre 3-8

of th is M.R.P..

Tlre diversicrr is ccnstnrcted to be permanent, and

is sized for a 100 year - 24 how event nrrroff

frcrr the drainage area. Ioose-rock check dans

harze been installed alcng the dive::sicnn next to

the steep slope, and the southern flo'ring portiorr

has been partially rip-rapped. Ccrntrols have been

p1-aced at points of ezpected erosion potential;

however, since cal-culations shots potentially

erosive velocities for npst of the diversicn:, the

area will be nnrrritored amd Beaver Creek CoaL.

Ccrnpary r,rill ccnrnit to install additiornal erosicrn

protection as required by tfre Divisiorr.

The diversicn: is intended to redr.rce the amrurt of

runoff fuom the steep, natural slopes that reaches

the reclainred slope bel-our. This will alLow for

beEter establistrnent of vegetation on the slope

and fi-rrlrer reducing e:osicn potential.

7 -75
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I'tinjng and Reclmration P1a1
Hintingtc'n Canycrn No. 4 lvline Permit Applicaticrn

Consrnrcticn::
Ttre constnrcticrn of the diversion ditch was tlrder

tlre direction of a certified crginee::.

Maintenance: The diversior and related stnrctrres r,rill be

nraintained to perform thier primary frncticms
(diversion of n-noff and erosicnr ccrntrol). Since

the area is reclaimed, clea'ring of sfnrctlres will

be perforned only as necessary to maintain

fi-rrction. Additicn:al erosion control will be

installed if deterrnined necessaqr bv the division.

Calculations: Slopes in the diversion will var"v frcxn 102 to

307,. The follcn^ring sheets will indicate the fLcns

conditicns calculated for the various slopes.

AMENDMENT TO"'4 -
1

,
. t -

: i  
..

sl9/89
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HUNTINGTON NO.4 MINE DIVERSION

PTANIMETER PROGRAI'{

- -

Input Summarv

For  W.S. :  Hun t ing ton  4

STORIT{

Distr ibut ion = SCS Type 2

Prec ip .  Dep th  =  3 .50  in .

Dura t ion  =  24 .00  Hr .

Number of Lines = 966

Output Summarv

WATERSHED

Land S lope =  40 .00  Pc t .
Curve Number = 75
Channel tength = 2300 Ft.
T i rne  o f  Conc.  =  0 .1893 Hr
Area  =  16 .30  Ac .

P  =  0 .0252  Hr .

?

Runof f  DePth  =  1 .3701

In i t ia l  Abs t rac t ion  =

__ .  
P.eak Flow = 2L.98 CFS

AtT=12.55Ers .

In .

A .6667  In .

(  1 .3373  rPH )

AMIHhd[}MffiMUT Tff
APPR0VED Minins & Reclarnation Flan
yrrr, Division of 0il, Gas & *,t:nt

nv'/ :,/Lfuffirtote 5l
5/9/89 7  -77
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Mining and Reclmraticrn Plar
Itrrntingtcrn Cerrycrn No. 4 Mine Pe:n'rit Application

Culverts

Drainage withjrr the pernit area is directed by diver-

sicrns, open ditches, and culverts . llndistrrbed drain-

age areas are routed arornd rfre mine site by tsporaqy

diversicns. Road drainage flcws throrgh culverts

located and designed by the U.S. Forest Senrice. Dis-

tr-rbed area drainage is directed to the sedfuentaticm

ponds, by varior:s culverts and ditches. Tlre desigr for

these culverts is described in Table 7-L9.

sle/89



t'iining and Reclanation Plsr
litntington Canyon No. 4 l"line Permit Application

IABTE 7-19

HUNTINGTOII{ #4 T"IINE

Wff"ICATION OF CITL\RT CAPACITY

Inlet control applies to all culverts. Headr,nater was dete-rmined
using Figr.rre 7-8 (frcrn Design of Snrall Dams, U.S. Bureau of Rec-
lmaticn) .

Culvert Locaticrrr
(Disttrbed Areas)

Peak Dischargel
(cfs)

H/D H
(i:r)

Dianreter
(in)

o

I.oroer ?arking
(part of lo'rcr pad)
D-1
D-2
D-3
D-4

Bath House
(D-1, AD-1a, AD-lb)
Stoelcpile

Road belovs Pcn:ds
(entire distrsbed area)

24"
12.0
18.0
72.0
t2 .0

L2.A
36.0

24.0

0.73
0.17

.052

.065

.09

0.55
0.34

2.07

0.5 12"
0.5  6 .0
0.5  9 .0
0.5  6 .0
0.5  6 .0

0.6  7  .2
0 .5  18.0

0 .5  L2.A

1 \

"Peak discharge was determined using SDIIOI 11 with intrrut para-
meters described in Table 7-16 for a 10 ;r, 24 br rajnfall event
with a Fletcher-Farnrer distributiorr.

Culvert Location
(Disa-rbed Are.a.s)

Dianreter Peak Discharge 2 n/D H
(in) (cfs) (ir)

I

. t -

Diversicn A

w-2

24.0

36.0

2.53

t .4r

- . -O:5 . .12.a

0.5  18.  0

l 4 ^l,a,q*q6+inn F"lhft

5le l$e

tT /n^/ r/r/t z datg
t1y j24W

' l



Min ing  and Rec lamat ion  P lan
Hunt ing ton  Canyon No.  4  Mine  Permi t  App l ica t ion

7.2 .3 .L  Sed imenta t ion  Pond and D ' ivers ' ion  Const ruc t ion  and Main tenance P lans

(  Conti  nued )

for  sediment and erosion control .  The discharges from the diversion

structures are onto a protect ive surface ( i .e. :  conveyor bel t ing or

equivalent) ,  and then into an area of  rocks (or r ip-rap) to diss ' i -

pate the energy pr ior  to al lowing the drainage to run natural ' ly .  At

the sedimentat ion ponds, overf lows and channels are l ined with rap-

rap  (see typ ica l )  to  the  po in t  o f  f ina l  d ischargh in to  the  d i tch

above the road.

Conclusion: The diversion channels are adequate to divert  the

expected runoff from a L0-yr, 24-hr precipitation event

a t  a  non-eros ive  ve loc i ty  ( less  than 5  f t l s ) .

Cu I verts

Drainage within the permit  area is directed by djversions, open

di tches, and culverts.  Undisturbed drainage areas are routed around

the mine s ' i te by temporary diversions. Road drainage f lows through

culverts located and designed by the U.S. Forest  Service.  Disturbed

area drainage is directed to the sedimentat ion ponds, by var ious

culverts and di tches. The design for these culverts is descr ibed ' in

Tab le  7 - t9 .

031L6/84
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a Min ing  and Rec lamat ion  P lan
Hunt jng ton  Canyon No.  4  Mine  Permi t  App ' l i ca t ion

TABLE 7-19

HUNTINGTON #4 MINE

VERIFICATION OF CULVERT CAPACITY

Inlet control appl ies to al l  culverts. Headwater was determined using Figure
7-B ( f rom Design of  Smal l  Dams,  U.S.  Bureau of  Reclamat ion) .

Culvert Location Dianreter Peak Discharqel
(Disturbed Areas) (in1 (cfs)

HID H
( in1

Lower Parking
(part of lower pad)

D-1
D-2
D-3
D-4
Bath House
(D- l ,  AD-La,  AD-1b)
Stockpi le
Road Below Ponds
(ent i re disturbed area) 24.0

24"
12.0
Lg.0
12.0
L2.0

t2.0
36.0

0.73

0 .L7

.052

.065

.09

0 .55

0 .34

2 .07

,{ o.s
< 0.5
(0.5

< 0.5
{o.s

{  0 -6

<'0.5

<0.s

: 12 . .

(  6 .0

< '9 .0

< 5.0
<' 6.0

<"7.2
(  18 .0

(  12 .0

1 \' /  Peak discharqe was determined
descr ibed in Ta5le 7-1"6 for  a 10
Farmer  d is t r ibu t ion .

using SEDIMOT I I  wi th input parameters
W,  24  hr  ra in fa l ' l  event  w i th  a  F le tcher -

Culvert Location
(Disturbed Areas)

Diameter
(  in )

Peak Dischargez
(cfs)

H
(  in1

Divers ion  A

UD.2

24.0

36.0

2.53

1.41

0.5

0.5

12.0

18 .0

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



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

?.2.4 Effeets of Mining on Surfaee TVater

The surface water hydrology of the Huntington No. 4 Mine site is
not expected to change significanily after final reclamation. Ttre
effects of erosion will be mitigated by backfilling, reeontouring,
slope and soil stabilization and erosion eontrol measures.

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

The only seeps tlrat have a potential to be impaeted by mine
subsidenee 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 subsidence effeets
develop whieh affect those seeps, it should not substantially ehange
the water bal,ance of the basins. Fractures may expand this
recharge area for seeps found at lower elevations. Discharge from
these lower elevations may increase at the experse 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 eontrol structures and diversions throughout the life
of mining-operations at No. 4 Mine. Every effort willbe made to
stabilize disturbed and revegetated areas that may eause sedimen-
tation of Mill Fork creek. In addition, the Buffer zone along Mill
Fork creek will be maintained so 'that no additional surface
disturbance oeeurs within 100 feet of the stream.

06/06/83 T-84
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BEAVER CREEK Coal Company
Post Office Box 1378
Price, Urah 84501
Telephone 801 637-5050

U

DlvlElO0$oF
ott. GAS&ffiNlNG

o

\ ,ty'
4""-'-zrzg

Dan W. G\:y
I4anager Perii-tting/ Ccmpliance

D!,G/rs

cc: Jay Marshall
File

* /%irt

l\
\ /

l,larch 16, L987

Mr. D. Wayne Hedbeg
Pemit Srryenrisor
Utah.Divisicrr of Oil, Gas & Mirijing
355 West North Tqle
3 Tliad Certer, Suite 350
Salt Lalce City, Utah 84180-1203

Re: Water l4cnritoring Anendment
itr-rrtingtcn: Canycn: No. 4 Mine
ACT/0L5/004-86A, ll3
Euery Courrty, Utah

Dear ltr. Hedberg:

In respcnse to yor.r letter of 213/87, the follcnidng inforrnaticn: is
herein sutnitted:

(1) Figr-re 7-10 has been rewised to reflect bi-anrn:al sqhng
freguercy for gr-rality for station 4-1-W;

(2) The narrative portion of the MRP r,rLrich describes tJee sryling
program has been revised to reflect the proposed chan:ges;

(3) Tkelve copies of the revised MRP pages are included with this
letter.

TharIc you for your ccnlsideration ard assistance in obtaining this
appoor#,f . If yoti need any fi.rther itrformation, please let me iooer.

Respectfrilly,



Mining and Reclmation Ptar
Itntjngton Canyon No. 4 Mine Per:nit Applicaticn

7.2.5 Mltigation grd Control Plans (ccmtirnred)

o

In gsreral, &le to tlre natr:re of undergro:rrd ninjxrg

actiwities at No. 4 Mirre, it is higfrly r-rrlikely that
the quaLity or quantity of lnzater wjLl be affected. An

ctrlgofng rdatef nonitoring progran has been established

to document trry ctrarlges in water characcerjstics so

that additicmal control tpasures cal be implmented

within the nining operaticm if necessary.

In the erzent that effluent limitaticns are not rpt, cne

or nore of the follo'ring lnasures shal1 be irplorented

within 90 days of such obssrraticn: (1) The pcrrrds will

be cleaned; (2) the filter dike will be replaced; (3)

additicnral sedirrent control measures will be added

upstrean frcna the sediment pond (additiclr:ral strars bale

dikes, silt fences, rndergro.rrd settlfu€ basins); (4)

nlne leater discharge will be piped directly to ponds,

elirninating overlard flow; (5) chanical treatment of

infhrent to prmote clearri:rg; (6) errlargment of pcrrds.

Prior to initiating such nitigaticm rreasures, Bearex

Creek Coal Ccryany will confer with the regulatcry

authority for approval.

7.2.6 Sr,rface Water Mmtitor:ng PlarlP

Stations

There are 5 surface and spring nonitoring points

located in tJ:e area of the ltintington No. 4 Mine. Ihe

staticrns will be uprr:i-tored accord:ing to the

specifications described in this sectiqr.

03/L6/87
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M' in i  ng  and Rec ' lamat i  on  P l  an
Hunt ing ton  Canyon No.  4  Mine  Permj t  App l ica t ion

Stream monitor ing stat ions were

Fa l l  o f  1981 and Spr ing  1982.

main ta ined above and be ]ow the

Fork .  S i te  descr ip t ions  fo l1ow.

Spr ings and Seeps

The loca t ions  o f  a l l  p resent  spr ing  rnon i to r ing  s ta t ions

are  shown on P la te  7 -3 ,  and descr ibed in  F igure  7-9 .

Spr ings and seeps are sampled at  the point  where they

surface.

NOTE:  Due to  the  inaccess ib i i i t y  and po ten t ia l  hea l th

hazard  o f  sampl ing  a  cu l inary  water  supp iy ,  Beaver

Creek  Coa l  Company w i l l  no ' longer  samp' le  the  L i t t ' l e

Bear  Spr ing ,  S ta t ion  4-1-W.  Sampl ing  and f low data  fo r

th is  s ta t ion  w i l ' l  be  ob ta ined f rom the  Cast le  Va l1ey

Spec ia ' l  Serv ice  D is t r i c t ,  and prov ided to  the  D iv is ion

with the Annua' l  Report  for  the property.

Streamfl ow

o upgraded dur ing the

Gag ing  loca t ions  a re
permi t  a rea  on  Mi l l

AMENDMENT TO
APPROVED Minins q lrylaqation Plan' 'lppioutO, 

Division of Oil, Gas & Mining

h,,T;M-a^trlfug

rr/8/88

7-85a
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H u n t l n g t o n  C a n y o n  N o .  {  M l n e  P e r n l t  A p p l l c a t l o n

5.pr;ftge__-egd*E-ge_p_S-

T h e  o n l . y  s p r l n g  n o n i t o r e d  L n  t h e  p a s t  a l  t h l s  n l n e  w a s  t h e

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

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 s t l e  V a l l e y  S p e c l a l  S e r v r c e

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

e a n t r ' o l g  € e e e s s  t o  t h e  w g t e r  b y  a  l o c k e d  b o x .  S l n c e  t h e

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

E v s i I e b l e  u F o l r  r e q u e e t ,  M o u n t a l n  C o a L  C o m p e n y  h e e  e l l n r l n e l e d

t h l e  g t e t l o n  f r o n  l t s  n f i n : - t c r r ' I n g  p r o g r a n

l , :p I  I lgs

tnrfrua{o'clAlDlDnE

urnn lXVrgorr @' GAS AllD

o 1  /  L 8 / 9 4
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DEPARTIVTENT OF ENVIRONMENTAL QUALNY
DrvIsIoN oF WATER QUALITY

2E8 Norrh 1460 Wcrr
P.O. Box 144t70
Sds btc City, Utah t4ll+4t?0
(t0l) 53t-6146 Voie
(E0l) 53t-60r6 Fax
(Eol) 5$aa14 L9.p.

r 1

JriU tnaiL # $1u.rig

- @FIl to 9^ E
il,*- _df".( f,U

WrtcrQullty Boud
Krith W. Wclch

Lrmn F. Pcc
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R. Rcr, Ausburn. P.E
Drvid S. Bowlcs
Pudcir S. Briggs

lga lnntrsl

Laoo.rd ftrguroo
Dirnnc R Niobon. Ptr.D.

foc C Niclsm
KC. $raw

teroy tl. Wullsaib. lh.D.
D6 A. Ostlcr. P.E.

SranwaSstnrt

Mictrael O. Lpavitt
(ircraoc

Diaaac R Nielson. Ph"D.
Ercuir Dircc

Do A. Ostlcr. P.E.
Di*o.

August 30, 1995

Dan W. Guy
Mountain Coal Company
P.O. Box 591
Somerset, CO 81434

Dear Mr. Guy:

Subjecu fJPpes Pernia No. UTG040014 - Gordon Creek and ttTG04O015 - Iluntington Canyon

1 Your recent lener states that you have discontinued two of your discfrarges into warcrs of the State and that the

J Oove refercnced pernis to discharge arc no longer needed" Therefore, on fte basis of your requesL your
- 

discharge permic will be rcmoved from our irctive files and *lt bo considercd as no longer in effect

If you plan to have any ftftre discharge into waters of the Stiue, please subnit an applicarion for a pernit to
our ofEce at least 180 days before the date the discharge is to begh If you have any questioffi, please contact
Steven McNeal at (E01) 538-6075.

Sincerely,
A

I'u.ll,(U'tr
Donald A. Hilden, PILD., Manager
Permis and Compliance Section

KC/kc

Judy Kobus-Fisk, U.S. EPA Region VItr
Claron D. Bjork, Southeastem Utqh District llealth Dept
Dave Ariofi, Disgict lingtneer

Nov 0l. 1995
U

li]|NCoifi.lBo-ftAT'ED

DlvtsroN Cru, G'qs Ano Mrxnqc



trinins and Recltrroo ptan
Huatington Canyon No. 4 trIine Permit Applica

o
t ion

67.2 . Surface FIater ilonitorinq PIans
Upner MilI Fark (Station 4-3-Fft

This site is monitored at the upper end of the Forest
serviee Road in l{iLl tork canyon. The sediment sampler,
staff gage and crest gage etere previously removed at the
request of the torest Service. FLou is measured hy a
portable flume. I,tonitoring nill be done on a quarterly

basis unti l Phase II Bond Refease, and then on a hi-
anrlual (2 per annun) basis until tinal Bond Refease.

Inf low to Rec-laimed Pand Area (station 4-6;fit

This statioa vill be monitored on a bi-annual basis and
vi,I l retlect surface runoff from the site into the
reclaimed sediment pond area. It is Located at the

. previous sediment pond inlet. The station niII continue
to be monitored on a bi annual .basis until Final Bond
ReIease.

Out f los trom Reclaimed Pond Area (Station 4-7-f l1

This station is loeated at the previous sedim,ent pond

out let .  The stat ion wi l l  be monitored bi-annual ly unt i l
Fina,I Eond Refease, ta access the effectiyeness of the
pond area reclamation.

r IiiN COlltlf ur l,'/rr"]fBll)
i E[tFEc'['ivlE: -

Nov 01 1995

70/o2/es

7-87
Uran Dlvlstox Oil" Ges ANo Mlt'llt'lc



trinins and Reqtftcioo
fluntington Caayon No.

PIan
4 I'line Permit

Lover IdiI I  Fork (Statioa 4-8-If l

This station tormerly

depth ParshalI t lume.

the l{ill Fork Canyon,

and iq covered'by a

Forest Serviee.

AppLication

ineluded a 2 foot sidth hy J.5 foot
It, is located at the lover end of
on U.S. torest Seryj.ce propertyr,

Special t/se Permit sith the O.S.

Discussion vith the O.S. Eorest Service have indicated no

further need for the Parshall Fl:urate at this location;

therefore, upon.approval trom the Division and A.S.F;5.,

llouatain CoaI Company has temoved the fltmte and aII other

associated nrterial and cleaned up the area. AIso, vhen

approved by the A.S.F.S., the Special Ase,Permit tor this

s i te  v i l l  he canceled.

The station vil l  continue to be ionitored, nith flov
measured by a portable flune. Itonitoring viII be on a
bi-annual (2 per annimr) basis rmtil ti.nal bond ref ease.

]iNCOR,FOIXTATEIE

Urnil Dtvtstou Orr-, Gns ANU MtNtNo

EFFECTIVE:

r.o/02/e5

7-88
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uiains and Reclla)r",
Iluntington Canyon No. 4

Plan
I{inq Permit Applicati.on

I 7.2.6 Surface i later I ' Ionitorinq Plans

tlater Oualitv and NPDES Discharses

I{ater quality sampl,es are collected at designated sjtes

on llpper l l i l l  Fork (4.-3-.W) and on Lo*er r,t i l l  Fork (4-8-

n).

i later quality samples vere also colTeeted from the in-

flon to the sediment pond 4-7-n.' The sediment poads

renoved; honeret, the 2 sites vill continue to monitored
bi annually to assess the pond area. reclanation.

A description of the Surface Filater t&onitoring Program
provided in Figure 7-LO: Locations are shonn oa Pl,ate

3 .

Location 4-7-JI vas a APDES disch,arge point. The APDES

Diseharge Perrnit rl.as caneeled etfeFtive August 30,' 7995.

is

7-

t

li lt'Nl C O iitl,"" to ll'tl['T' iE X)
EF'FECTT\'rli:"

70/02/e5

7-89 (Jres Dlvrston Cu-, Gls ANo lvlnuNc
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"rrd 

lc lamation
Iluntington Canyon No.

PIan
4 trIine Permit Appl icat ion

FTGANE 7-JO'

STREATTFLON AITD FLATER OAALTTT XONTTORTNG PROENEU

HANTINGTON CAITYON NO. 4 I{INE

sTAyIOfit 4-3-n 4-6-n 4-7 -H 4-8-n

LOCATTOfi: Apper MiII
Fork

InfIon
'to

reclaimed
pond

atea.

OutfLov
from

reclaimed
pond

area.

Loner MiIl'  
Forh.

fIPE: Intermittent
Streann.

Suttace
Runof t .

Surface
Runot t .

fntexmittent
Stream.

ffiWUENCT: Bi-Annual Bi-Annual Bi-Nmual Bi-Annual

FLOfl
DWTCEt

Portable
FIune.

Portahle
FItmte.

Pottable
Flume.

Portable
FItmte.

RESALTS
TC):

INGA INGTT rn@l INGM

r,t\r i f l , ,^r t i , f  l) ir  I  i : t , : . ; f ' l l 'bl 'Jli tt\ \-, \"'idr#Efi;{, .,

NOv 0 t 1E95

Urnu DtvtstoN On' Gas ANo MlNtNc
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fluntington Canyon No.

PIan
4 I'tine Permit Applica

o
t ion

7.2.6 Surface Jflater Monitoriaq PIans (Continued)

The stations viII be monitoted for the parameters and reported
in the form as shovn oi Figure 7-1L, "Mountain CoaI Company
Ilater Monitoring Report".

Y)
streanf lotrs are determined f rom f lune measurements oE a
portabre flwne. FIon measurements are d&termined using a
volune/time or portable flume measurenent at stations a-6-t.(
and 4-7-Jl.

Nov 01 1995

hlN C O lKlf" O ilt A'T' EDr

UreH DwlstoN CII-, Ges ANo MtNINc

ro/02/es
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Beaver Cbeelc C.oa1
Figre 7-11
CcryeFy ldater }kxitorfuig, Repcru

Property:

Date Sryled:
Station:

Date Anal'rzedr

Location:
Tlpe:
Ibeqr@

{ . i l  i .

.:

,,f

Eield lGasrn:enrents:

Waterl€vel,,or ELow

PH.

Specific Condrcti\t:iry

Ter@erab"re

Dissolved &qygell

(otus/cn)

(oc)

lpm)
(Pererrrial sfreans cnly)

Labor-atorry l"treasr:rernents (utg/l) :

Total Settleable Solids :

Total Sr:spended Solids :

Toral Dissolved Solids :

Total llardress (as CAffir):

Acidiw (CaCO^)- 5

*Carbonate 1cO, 
-2)

*Bicarbcnate tttC) r-1)
xCaliclm (Ca)

Ctrloride (C1-)

Ircn (Fe)

*l{a.grresir.lir (Mg)

total l,ianganese 0er)

*Potassir.an (K)

*sodirm (Na)
- - ,*Sulfate (SO4-')

Oil & Grease

Caticn - Anion Balance

Dlssoh/ed Fo:nr

,

7-9La
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Mining and Reclaation Plan
Itnrirrglon Canycnr No. 4 l,tine Permit Applicaticm

7.2.6 $qfeqe@

Sanpline De\rices (continued)

Water tqreratrre jS detenmined r,rifh a themcmeter in fhe
field; plt fld specific corrd,ntarrce €u.e detemined in tbe.
field with the appropniate meters.

IIre sqlles for T.D.S., and T.S"S., Iron, ]4arganese,

Nitrate, SulEate, srd Ctrloride is col-lected in a clean,
r@ter-tight container 'of adequate vohme (qpproxinately 1
gallor,r) to allow for testing for aLl- par@eters needed.

If otlrer parerneters are needed at sclrp point in tire, t}te

srylrng devices r:sed wiJ-l be those reecrmnnded for rlose
particular type sqles. Reccmerdations can be obtained

frcm varior:s State r,r,ater quafify eperts or consulting fi:ms

if needed.

Sapline lbthods

Only a gual-ified individual perfo:rns the vuater sffrf,ling. the
fudiwi&nl faslj-litr with the operaticn of alJ. devices, such
as fh.ures, pH rreters, thermcmeters, specifie ccndrctarce

meters, and with all s4ling nethods srd centainers for the

various tests

Sql:ng is ccrrr&rcted on a regular sched.rle, and jrr a

consistsrt nElnner as ryar1y as possible. Access to certain

seryl-e points is iryractical at tirnes, marrdatirg occasicmal
devj.ation frcsr the schedule. A11 poirrts are checked drqr
possible, ard a report is subrritted even whan dry or

inaccessible.

a3/L6/87

7-92



l t l n lng  and Rec lEnat lon  P lan
H u n t l n g t o n  C a n y o n  N o .  4  l t i n e  P e r n i t

7 . 2 . 3  l { l t l q a t l o n  a n d  C o n l r o l  P l a n s .

A p p l i c a t i o n

(cont . 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 r n i n g

a c t i v l t i e s  a t  N o .  4  M i n e ,  i t  i s  h i g h l y  u n l i 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 l n g

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

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

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

9 0  d a y s  o f  s u c h  o b g 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  r e p l a c e d ;  ( 3 )  a d d i t i o n a l

sed inenf  cont ro l  neasures  w i l l  be  added ups t ream 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 k e g ,  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 h g  b a s i n s ) ;  ( 4 )  n i n e  w a t e r  d i s 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 c a l  t r e a t m e n t  o f  i n f l u e n t  t o  p r o n o t e  c L e a n i n g ;  ( 6 )

e n l a r g e n e n t  o f  p o n d s .

P r i o r  t ' o  i n i t i a t i n g  s u c h

C o a l  C o n p a n y  w i l l  c o n f e r

a p p r o v a l .

7 . 2 . 6 Surf ace_ 0Jateq_l'ton i lo*r i n-q*P_f*-s.g-g-

StatiJrns

mit iga t ion  measure ,s ,  Eeaver  Creek

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

There are 4

the  area  o f

n o n i L o r e d

s e c t i o n .

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

t h e  H u n t i n g t o n  N o .  4  I ' l i n e .  T h e  s t a t i o n s  w i l l  b e

according to the specif i+,at. i -ors deEcribed in lhis

AUG 4 P93

Umg Drwrorr (h. @As AND Ir,tNDF
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l t i n ing  and Rec la rna t ion
H u n t i n g t o n  C a n y o n  N o .  4

S o r i n o g  a n d  S e e o g

P I a n
l , t i n e  P e r n l t  A p p l i c a t i o n

T h e  o n l y  s p r i n g  m o n i t o r e d  i n  t h e  p a s t  a t  t h i s  m l n e  w a s  l h e

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

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

D i s t r i c t  n o n i t o r s  t h e  s p r i n g  f l o w  a n d  q u a l i L y  a s  n e e d e d ,  a n d

c o n t r o l s  a c c e s s  t o  t h e  w a t e r  b y  a  l o c k e d  b o x .  S i n c e  t h e

s p r i n g  i s  a d e q u a t ' e l y ' m o n i t o r e d  b y  t h i s  a g e n c y ,  a n d  d a t a  i g

a v a i l a b l e  u p o n  r e q u e s t ,  M o u n t a i n  C o a I  C o n p a n y  h a e  e l i m i n a t ' e d

t h i s  e t a t i o n  f r o m  j - t g  n o n i t o r i n g  p r o g r a n .

S t r e a n f l o w

S t r e a n  n o n i t o r i n g  s t a t i o n , s  w e r e  u p g r a d e d  d u r i n g  t h e  F a l l  o f

L 9 8 1  a n d  S p r i n g  L 9 8 2 .  G a g i n g  l o c a t i o n s  a r e  m a l n t a i n e d  a b o v e

a n d  b e l o w  t h e  p e r n i t  a r e a  o n  t ' 1 i 1 1  F o r k .  S i t e  d e s c r i p t j - o n g

f o l  l o w .

s{aw}ry}rED
AUG 4 t9e3
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M l n l n g  a n d  R e c l a n a t t o n  F r l a n

H u n t l n g t o n  C a n y o n  N o .  4  l t i n e  P e r m t t  A p p l l c a t t o n

?,2.6 FurfacP hla!.er ttonltort-n.g*p.-l-en-e.

%!S__t_e!-l_o*n__4_:1:W"I

T h l e  s l t e  i s  m o n i t o r e d  a t  t h e  u p p e r  e n d  o f  t h e  F o r e s t
s e r v l c e  R o a d  i n  M i r l  F o r k  c a n y o n .  T h e  s e d i m e n t  s e n p l e r ,
s ta f f  gage and c res t  gage were  prev iousry  removed a t  the
reques l  o f  the  Fores t  serv ice .  F low is  neasured by  a
p o r t a b l e  f l u n e .  i ' t o n i t o r i n g  w i t l  b e  d o n e  o n  a  q u a r t e r l y

b e e l g  u n t l l , P h e J e  r r  B o n d  R e l e a g e ,  a n d  t h e n  o n  a  b r - a n n u a r
( 2  p e r  a n n u m )  b a g i s  u n t l l  f i n a l  B o n d  R e l e a s e .

-I1q1i lgw..- to Sedln-e-4g Pond (Stat lon 4-6-trJ)

T h l s  e t a t l o n  i s  m o n i t o r e d  o n  a  r n o n t h l y  b a s i s  a n d  r e f l e c t g
gur f i ce  runof f  f ron  th re  s i te  in to  the  ged inent  pond.  r t  ig

l o c a t e d  a t  t h e  s e d i n e n t  p o n d  i n r e t .  T h e  s t a t i o n  w i l l

con t lnue to  be  non i to red  on  a  nonth ly  bae le  un t l l  Phage I I

Bond Re lease,  and then e l im lna ted  a l .ong wt th  the  pond

F.ffil'-erlF*.-psrld- !a!-etr e n I :? : s >

.Th le  s te t ion  is  loca ted  € t  the  eed inent  pond ou t le t  and 1g

a l e o  a  U , P . D . E . S .  D l e c h a r g e  P o i n l .  T h e  a t a t l o n  l e  n o n l t o r e d

n o n t h l y  a s  r e q u i r e d  b y  t h e  U . P . D . E . S .  P e r n l t  f o r  t h e

p r o p e r t y .  I ' l o n l t o r i n g  w i l l  c o n t i n u e  p e r  U . p . D . E . S .  P e r r n i t

regu i rementg  un t i l  Phase I I  Bond Re leage.  A f te r  tha t  t i .me,

t h e  S t a t l o n  t r l l l  b e  e l i m l n a t € d  a l o n g  w l t h  t h e  p o n d .

L o n e r  l , l l l l  F o r k  ( S t a t l o n  4 - 8 - 9 J )

T h l e  s t a l l o n  l n e l u d e g  a  2  f o o t

P a r s h a l l  f l u m e .  I t  i s  l o c a t e d  a t  t

AUG 4 i993
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M l n l n g  a n d  R e c l a n a t l o n  P l a n

H u n t l n g t o n  C e n y o n  N o .  4  l t l n e  P e r n l t  A p p f l c a t l o n

Fork  Canyon r  o f i  U .S .  Fo reg t .  Se rv i . ce  p rope r t y r  €Dd  i s  cove red

b y  a  s p e c i a r  u s e  P e r n i t .  r . r i t h  t h e  u . s .  F o r e s t  s e r v i c e .  T h e
s t a t l o n  w i l l  b e  n o n i t o r e d  o n  a  q u a r t e r l y  b a s l s  u n t l r  p h a g e

r r  B o n d  R e l e a . g e ,  a n d  t h e n  o n  a  b l - a n n u a r  ( 2  p e r  a n n u m )  b a e i e

u n t i l  f i n a l  b o l r d  r e l e e e e .

NNCORPOR^AIIED
EFFECTIVE:

A,,C 4 i9e3

*ttuE&Vmfr.or,|tmreurc
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o
Mln lng  and RecLErnat lon

Hunt lng ton  Canyon No.  4

Plan

Mlne r  Fe rn l t  App l l ce t l on

7.2.6 Suff ,qge tr later Moni lof lnq Lf_g!_s

ir later Elual l ty '  end NPDES Dlgeharcres

W a t e r  O u a l l t y  S a n p l e e  a r e  c o l l e c t e d

U p p e r  t ' t l L l  F o r k  ( 4 - 3 - W )  e n d  o n  L o w e r

€ t  d e s l g n E t e d  e l t e e

M l I l  F o r k  ( 4 - 8 - t r ) .

o n

w a t e r  q u e l l t y  e a n p l e e  a r e  a r e o  c o r r e c t e d  f r o n  t h e  1 n -  f l o w
to  the  ged inent  pond 4-6- l l J  and f ro rn  the  ou t f los  f ron  the
' e e d l m e n t  p o n d  4 - 7 - W

A deecrlpt lon of the Surface tr later I ' tonl tor lng progran lg

prov ided J .n  F lgure  7 .  Lo .  Locat long are  ghown on p la te  ? -3 .

Locat lon  4-7-w le  sn  NPDES d lscharge po tn t .  Locat lon  4-?- l l
'  l e  non i to red  fo r  poes ib le  d iecharge o f  s to rnnater  runof f

f ron  eur face  rec la lned areag.

Uen!!-ef ing_*Lggu__e_ngy

Stat lon 4-3- ld  and 4-8-w'  are rnonl tored quar terry  for  f low

and  qua l l Ly  un t l l  Phase  r r  Bond  Re lease ,  and  then  w l l r  be
ntonLtored bJ. -annual ly  unt l r  f ina l  Bond Releaae.  s tat lons 4-

6- t r ,  and 4-7-w are nonl tored nonlh ly  f ,or  f , lon and qual i ty

when accegeib le.  4-7-w 1g an upDEs.  Dlacharge polnt ,  and lg

ntonl tored accord ing to  the pern l t .  Stat lone 4-6-W and 4-?-h,
wl l r  be e l lmlnated af , ter  Phaee r r  

'Bond 
Release and renover

of  the ponds and UPDES requl rements.

6/2r/e3
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l ' l i n i ng  
" . J " . ramat ion

Hun t ing ton  CanYon  No .  4

P I a n

M i n e  P e r m i t  A P P I i c a t i o n

Bi -Annua l  a f te r

after Pttage I I

F l g u r e  7 - L O

SI.LE.A.UE-L-P".J*..-AN D ". SATE R".E-u3"I-II.Y**TLO-IJ.TSB.I X E."*P-E g GEAE

BgN.LrNrl:LAU-*qAX:LAN-.*N-0-,--*-.--U.IN.E

Rerarks

-
!

l loni tored as Per
NPDES Per rn i t

*Frequency  s i l l

r *  S L a t i o n s  w i I I

be changed t.o

be e l im ina ted

Phaee I I  Bond Re lease.

Bond Re lease.

St.aLi-on LocqL ion Type Frequency F low Dev ice Resu l ts  to !

Upper  l ' I i l l
Fork

In tern i t tent
Stream

rQuar te r ly P o r t a b l e  F I u n e DOG&l,t

I n f l o w  t o
S e d .  P o n d

Sur face
Runof f

*  * M o n t h l y P o r t a b l e  F l u m e DOG&l'l

O u t f l o w  f r o m
S e d .  P o n d

Discharge r  r M o n t h l y Por tab le  F-Lume DOG&I'1

ryr9E3
DOG&I'IL o w e r  M i l I

Fork
In te r rn i t ten t
St ream

* Q u a r t e r l y 2  f t .  P a r s h a l l
F l u n e

t:

E

E
F
t
E
Ez6/2Lis3

7 -90



I

i

v
Mlnlng and Reclenat l .on Plan
Hunt lngton Canyon No. 4 l l lne perrnt t A p p I  l c a t t o n

the  paraneterg  and repor ted  in

"Mounta ln  Coa l  Conrpeny  h ta . te r

7 .2 .6  (Con t l nued )

The e te t lone wt l l  be  mon l to red  fo r

t h e  f o r m  a e  e h o r r n  o n  F l g u r e  ? - l I ,

Mon l to r lng  Repor t . . .

SErnoI tfrg Pgiy_dg_es

St reamf lo$rs  € re  de te f in lned f ron  f lu rne  ne€surementg  or  a  por tab le
f lume.  F Iow neasurenents  and UFDES po ln te  a : re  de tern lned ue lng  a
vo luner ' t lne  or  porLab le  f lune  neas turenent  a t  S ta t ions  4-6-W and
4-7  -W .

wcrygryyrnu
AUG 4 iee3

6i2l/3a
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o

F IGURE z .LL
l {ountaLn CoaL Conpany Water  MoniLor ing Repor t

Property:

Reclanat lon Plen

Canyon No.  4 I ' t tne Ferml t  Appf  lcat lon

; l{ lntng and

Huntlngton

!:-t" Sanpled ! _.--.._*-Dst" A""ty="d:
S ta t l on :
L o c a t l d n :
Type :
Frequency:

Fle ld  l teaeurenents :

lda ter  Leve l  o r  F low:

P H

S p e c l f l c  C o n d u c t i v i t y  :

D lsgo lved C ixygen I
.  (Pe renn la l  e t reEng  on l y )

La bor q tq+v Meg surenen.tg_* .![S1-!J._:_.
*  r  T.ota l  Sel t leable Sol lde

Tota l  Suspended Sot ids

Tota l .  Dlggo1ved Sol lds

Tota l  Hardness  (ae  CACO: I )

Ac ld l ty  (CeCO:r )

*Carbonate (COr--e, )

*B lcarbona le  (HC) . r * 'e  I
' * . C a I l c u n  ( C a )

C h l o r l d e  ( C 1 ' - )

f r o n  ( F e )

*Magnes. lun  ( t {g )

rTo te I  Menganese ( l , tn )

rPotase lum (K)

r s o d l u n  ( N a )

*Su l fE te  (SO*- - ,e1

*  O l l  &  G r e a s e

C s t l o n  -  A n l o n  B a l a n c e

r  D leeo lved Forn

* *  U P D E S  S a n p l e s  O n l y

AUG 4 i9e3

Utln f,xrnsror @., GAs AltD l'tlI.lNG
6/2t/e3
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l { ln lng and Recl" f fon PIan

Hunt ington Cinyon No.  4 l , l lne Pern l t A p p I  l c a t L o n

o

7.2 .6  Sur face  l r lg te r  Mon l to r lnq  PIEne

Sanol lnq 9evlcee (cont lnued)

k/ater  tenperature is  detern ined wi th  a thernoneter  in  the f ie ld ;
pH and epecl f lc  conductance are deterrn ined ln  the f le ld  wi th  the

appropr laLe neterg.

T h e  e a m p l e e  f o r  T . D . S . ,  a n d  T . S . S . ,  I r o n ,  M a n g a n e s e ,  N l t r a t e ,

S u l f a t e ,  a n d  C h l o r l d e  l s  c o l l e c L e d  l n  a  c l e a n ,  w a t e r - l t g h t

c o n t a l n e r  o f  a d e q u a t e  v o l u n e  ( a p p r o x l n a t e r y  1  g a l l o n )  t o  a l l o w

for  tee t lng  fo r  E l l  pareneters  needed.

T f  .o ther  pararne ters  a re  needed e t  e lone po tn t  In  t l ,ne ,  the

aanp l lng  dev lcee ueed w l I l  be  thoge reconnended fo r  thoee

par t l cu le r  Lype eanp lee .  Recor rmendat lone can be  ob ta lned f ron

vEr loue Sta te  sa ter  qua l lLy  exper ts  o r  conau l t lng  f l rna  t f

n e e d e d .

Sanpllns, lG-thoCe

Only  a  qua l l f led  lnd lv idua l  per fo rme the  water  eanp l Ing .  The

l n d l v l d u a l  f a n i l t a r  w t t h  t h e  o p e r a t l o n  o f  a l l  d e v L c e e ,  g u c h  a s

f lunes ,  pH neters ,  thermoneterg ,  spec i f i c  conductence ne tera ,  and

wl th  a l l  sar ip l lng  ne thode and conta lners  fo r  the  var loue tee te .

Sanp l lng  le  conducted  on  a  regu la r  echedu le ,  and ln  a

nanner aE nearly ae poaetbl .e.  Accege to ier lal .n eenple

I rnprac t lca l  a t  t lmee,  nandat lng  oceas lona l  dev la t lon

eehedu le .  A l l  po ln ts  a re  cheched when poaatb le ,  and a

aubn l t ted  even when dry  o r  lnaccees tb le .

conaletent

po ln te  1g

fron the

report  le

AUG 4 r9S

UTAU DnnSlON o, GAS AND Dsmrc
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7.2 .6  Sur face  t r te le r . - ! , lon l to r lng  P lane

Ana lqs le  l le thodE

Al l  s ra te r  ana lye le  a re  per fo rned by  a  qua l l f ied  rabora tory  us ing
atandard  ne thods  fo r  ana lyseE.  tdhenever  poea lb le ,  tenpera ture ,

FHr  and epec t r f l c  conductence w l l l  be  per fo rned ln  the  f te ld  by
environrental  Fsrconnal.  for i lc |rF precise deta col Iect lon. Ttrose

paranetera  thEt  cannot  be  tes ted  ln  {1e ld  a re  run  by  a  eer t l f led ,

reputab le r  conrnerc la l  lab .  Check  eernp lee  on  ou t r  labora tory  a re

s e n t  o u t  p e r l o d i c a l l y  t o  a  c o n n e r c l a l  f L r r n .

Repor tE

Repor te  a re  Eubn l t led  t .o  DOGM wl th ln  a lx ty  (60)  daye o f  the  end

of  each guar te r .  Theee repor ta  lnc lude:  s ts t lon  nunber ,  t ype ,

loca t lonr  de te  o f  co l lec t lon ,  and e l l  daLE requ l red  fo r  
' the

Fararne terg  checked.

Ar l  auppor t  data,  and a conprete copy of  e l l  nonl tor lng reaul ta

are kept  on f l le  a t  the l {ounta ln Coel  Conpany of f lce.

Eenesef

I t  ehould be noted Lhat the above degcrlbed earnpl lng progr€n doeg

noL lnc lude the  UPDES earnp l lng  program fo r ' loca t lon  4-?- !d .  The

upDEs Eta t lon  le  sanrp led  accord lng  to  the  requ l renente .  ln  the

UPDES perni t  and regults are eent.  to the EPA and State of Utah as

requ i red .  A  copy  o f  each repor t  i s  kep t  in  f i le  in  the  l loun ta ln

Coa l  Conpany o f f l ce .  A  descr lp tLon o f  the  s t reamf lo* ,  and quat l t y

[ rn l tg and Reclafron Plan
ttuntlngton Canyon No. 4 Mlne

nonl tor lng program

nonl tor lng s tat ' lone

Pern l t  App l l ca t l on

Ig  gunrnar ized  ln  F1gure  7-1O.  Locat lone o f

a r e  e h o w n  o n  P l a t e  7 - 3 .

AF 4 Bg3

#
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Seetion 8,

so$ RF'sourBcEs

8-1 g9!&9.

A soil. survey of tjre fluntington Canyon No. 4 ,Mine wss eortductgd

in July 1980 to provide soil resource informa'tion to rneet the

reqtEirernents of the'Utah Division of Oil, Gas &. Mining and ,the

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

P. Walstt & Associateg based on a contraet with Beaver Creek Coal

Company. Additionatr information was eolleeted orr the Disturbed

Land designated areas in 1982 as part of a request by DOGM.

o,! Upt!:tg{glo_q[.

The mine site area haq no! bee4 mapped by tbe. USDA Soil

Conservation Serviee (SCS). Plate 8*1, Soil Inventory of ltrunting-

bon Canyon No. 4 Mine &rea was ,niade by James P. Walsh &

Associates in July 1980. Map.seale of Pla.te 8-1" is 1i'-500t (1:61000).

At the time of mapping, a large part of the area wa6 mepped as

Disturbed Land.

Map unit .descriptions are Site specific. Three rnap units are

mapBed and descrip-ed,

Soil series deseriptions are adapted from the SCS to be git

,,,gpeeifie, ,Detail,ed pedon dgscriBtions.4re presented for the three' :

major soil seriae at the slte. Pedon$. Were desqribed in: fresh noad

0uts to 60 inehes or to bedrock, whichever was shalln$est.

The three major soil series were sampled in 1980 at the Site"
Samples werc ,analyzed by Colorado Agrieultwal Consrrltagts'of,

Brighton, Colorado, Parameters teste<i were pH, eleetrical con-

06ru6/8s,



Mining and Reel,amgtion Flan
ttrurjinstgn canYo$.,HR$.{ .${"",4pqp1rt

8.2 Metlodgtory (eontinued)

i i . , 1

duglivitf.r saturation,pe..1eqntr, gotgble,.,p,algium, magnesium and
sodium, avpilaple poJgqpium, Je:rtqr,g,relaglfqoqr pereent sand, silt,

llay and,'Very fine satlr ggg,anie matter Blgxpent, phosphorus, lime,

' : - '  l ; .  . ^  ' . ' l  : '

, : .:r ;1.:r '. , . ": li'tilqli$l'liJ

Additional samples were eoll,eeted in Jrrly 1982;,on Disturbed Iand
desigpqted qigqp, rhgtg s.arypleg,werglcoggg[gg lg5qt1ffit 30 ern'
ana iuidtyzeii f6r au ttG-"parameteis tisiiio*lri*ibao, with the
exeeption of boron, organie matter, q*Fpn*i3#ljpg,9tl{,sand very
fine sand. Analyses of tJre 1982 samples were conducted by

.., Bouokgliffs Co$merciat',rlpbpratories in: gteamboat Springs,
' Colorado. ..f \ . * "  - .  . j . . ;  , - , .  . . . - , _  : .  , . : l ' i :  : . , . i t : , : i  , .  . , ' i .  ,  t !  

l : ' . '  l , f

:(.
'd

''li

" , 
tri-: /  t ' : "

"  ; , '  ' ! i

; 
P.Ieuger1q.and, F"g,$ential. usgq,io{ the sotIf;,of. t}re site hayp,, beeR

,i, gyalul$, P,ffi,ou, SCS .Qg.iJ,S,fu"y Intepr$$ation information.

,,frg soi'Is haye.$! poterntlal.as --cr.igplBnd or pqsture tq4d.: T?re soils

l:ry,g,fgt h"e,pn ev,;aluated, by:the SCS for theh""potentiat produifion

, i',:F{ qgrrge\pd bu*t, trpir capability grouEs aqe gtv,,g,,n,
:  , .  i . " . .  : .

. : i i i , . i . . -  , . , '  
; :  

.  
l . l .  ,  , . i n l i :

The soils are evaluated as seedbed qualiF qaf;prial for drastiqauy:
disturbed land. The evaluation method. used is that of the SCS;
Eaeh horizon of eaeh pedon is rutg$ufu!.ls,g$*9i,$qall,f$loimgterial,
based on the field description anO ne aniriititiiloata. Reeom-
mended use for eaeh Sojl is,giveg. ;j:..11;:. .-;t;

8-2':i1,, r06/46/83 g:,i,1t:i.;t
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Huntington Canfon iTo, 4 Mihe Perrhit *pgi

8.2 Methodology (eontinued)

The soils 'in tiis report hav"e not been correlated by the scs.
Ctassifibations are Lrased on morphology as deseribed i,n the field,

i urd to a lesser degree on the analytieal data. Where analytieal
d*.ta do not support the field descriptions, tHe soil,s are elassified
aecording to the field descriptions.

i ' r ! . t - ; .  . : .  i  :  
1 . 1 , ,  t .

pgL&e-$ g-IrlgMqllon,for the Mirr" plari'Arlja..,"', :
%

'  ' ,  i :  . .  r '  .  1 . r , .  i  1  :  ) '  . . ' , r

r c '  ! i

;1l; '' t4

i . ;. i ,, i  ,,.; ' , ' i l : ' ,  , ; ' ,
' ; ,,.11't 

{};,,,L,tl i .*i

,,t ii 
,,. d

f , i , '  i |  .

i.r ' r- tl,&$r1, 'Soils:Identifieation

u;''i:'i" , 'oftre soils,'at the fluntingtorr 
'b*yon 

No. 4 Mine w<ire initiauy
examined with stereoscopic aerial photographs provided by Beaver
creek coal company. Ttris allowed tlre eonsultan.t to pre-

: ' deterriiine slopes, trifnd forms, and vegetative pbtlerns. soils were
'dtren examined in tJte- field (see Seetion 8.2 Methodolory)" fire soil.
'deseriptions were comparerl withlireeorded charaeteristies of the

.". soils in adjacent eounties and in tlie offieial SoiI Conservstion
','isijrviee (scs) series deseripiions. To makd them i.ite ep-beifie,

map units are eornprised of soil series and inelusions found withfn
,-d.h.area

.''", i' &;siz firu,l&qtrq Wggpliggg 
' ., i ' ' ,,..

: itli
. r  , , i  t " ; l  J f ,

Disturbed Iand Fill lMaterial

ir"t rl;
' ! ,r; iiri, . :

. riii.: 11, r

'@e,l dis$urb,ed lerrdi fill rnaterr4l Qonsists. of , deep, rapidly pe.rrn*
aulel,vfbaqddraihed''mstenials. t, ghe#i' materplq are"' $*i*io*ily gilt

derived, frorn sandstone and share. erinusf pr"*ibit"ti*o is 1?'to zryt
inehes" The mean annual soil temperature ,anges from A8o to
45oF, and the frost free period is 60 to L20 days. 'nre ne-tiie
vegetation has been removed"

0$/sq/83 8"S
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8.3"2 Soil Series Deseriptions (eontinued)

Disturbed Land Fill Material (eontinued) ,':.

The available water eap&city is low, arid perriteability is moderfite.
These materials are used for fiil slopes; faeility areas, and, Hc6d-
beds" A representative sample of fill matdiial, 100 feet 4grth and

|0,S teet east of tlre southwest corner eyf $bction tO, Tt6;$; &fE, is;

.: F.ale brorvn (10YR 6/3) gravelly'loamy sand, browri (!eYR 5./$)

':' rnoist; rnassiven l@se, uonsticlqy ancl non-plastic, edlcareo.l.l$,

,3,0 pereent, gravelso .2 percent eobbles, 5 pereent stones, S
pereent boulders.

- 1

- .  - ! ; j . l i '  t
!  ! r i ) t  d

Petmos Senies

, ' The Petmos serfles e..on5ists of rnbderately deep, moderate]y peq.me-

: _ able, well-dcained soi.Is. The-se.'soils formed in cblluviilm degived
from,.qaldstone and shale. .Annual preeipitation is 12 to,4,0 inehes..
The mean annual air ternperatur-e ranges from 38o to 45oFr and'the
frost free period is 60 to 120 days. fire native vegetation is $alina

'wtldrye, lo.w gray sg€r and winterfat.,

,, TTr€ availtrble wat€r capaeity to a deplh Sf 21 ihehes is afuut.?ito 4
' inehes, and permeability is, moderate;.i These soils are trsed ,for

watershed, and wildlife habitat.

Ttre Patmm series is a member of the toamy-skeffi irlfffiGd:

(calear.eous) frigid farnily of Tlpie Ustorthents. A, reprcsentati.v€
profiie of Patmos gravelly loam, strongly sloping, 1500 feet ry.est,
and 700 feet norti of the southeast eorner of Section 16r'T1\65,

R,?E iS:

h ., :: :;:;'

;  " i  
' ;  i i i

-ri.06/06/83 H.
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8.3.2 Soil Series Descriptions (continued)

-,;X.i:f i 
li{ij i

.:,1";.i.ir,,,f I

1 #  .  ' ' . \ , '

,i*,b,t :r I iiliti , ,,

i';,!i'i,,;.i-4,:i'ep{iLi ;l^l

Patmos Series (eontinued)

-02,*' 0 to 3.inehes; partially deeomposed wood twig and leaf

;sr fgagments.
. 

: 
' ,t ' ,1,, i ' f :. '  I *: ,, ,,. ,, i

A,1 0 to 6 inehes; brown (10YR 5/3) gravelly loarr, brown-dark

brown (10YR 4/3) moist; weak rnedium subengutrar trloehry

{:', plastic; ealeareousi z5,'p€rcent gravels, 5 percent boulders;

eorBmon,fine roots; elear smooth boundary"
' i

6 to 26 inehes; yellowish brown (10YR 5/4) gravelly loam;
browndark brown (f Oyn 4/3) moisti weak.meditlm subangutrar
bloeky strueture; slightly hard, friable, slightly stieky and
slightly piastie; ealeereogs; 30 perc"ent grevels, 5 percent

cobbles, 2 percent stones and 2 pereent boulders; eornmon

fine rootsi bend darkened by ":organiei material frorn 6 to I
J. ,inehes; clear wavy boundary. r... 4i i " !

?6 td*38 inches; light yeltowish brown (10YR 6/4) very eobbty

loamy sandi single graini loose, non-sticky and non-plastii,

edlegr-eous, 15 percent gravels, 15 percent eobbles, 5 pereent

stones and 2 percent boulders, abrupt smooth boundary.

t

38+ inches; weathered sandstone, shale and coal.

c1

C2

ir''i.rji!|" 
-, '

r  - !
"4i :  i* t"  -r  '

R

;;iplrli1
'  1 r , I : 1 J ;  ' i
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8.3.2 Soil Serles p*gggpgons (continued)

Podo Series

The Podo series eonsists of shallow, somewhat exeessively-drained

soils, These soils formed in eolluvium. Annual precipitation, is 16

to 30 inehes. The mean annoal air ternperature is less, &an 42o;

ratrd ttre frost free period is less than 60 days. ttre. na,tive
v€getation is Satrina wildrye and juniper.

The avaitrable weter capaeity to a depth of ll.inehes is lgs' t{,un 2r

inehes, and perrneability is moderately rapitt" These soils ane us€d

for wildlife habitat and watershed.

file Podo series'is a rnernber of the loamy mixed (e,alcareous),

frigid fannitry cf tithie Ustorthents. A representative profite of

Podo graveily sandy loam, 900 feet west and $00 feet nCIrth,of the
soutieast eorner of Seetion L6r'T165, R?E is:

A1 0 to 2 inches; Iight brown (7.5YR 6/4) gravelly sandy loarn,

brown-dark brown (10YR 4/4) moist; weak thin platy struc*

ture; soft, very friable; non=etieky and non-plastie, €&[oqr-

eou.si, 20 peneent gravels, 5 pereent cobbles, 5 peneent stohes
(not sampled separately).

3 to 13 inches; light brown (7.5YR 6/4) gravelly sandy:.loar,ni

brown (10YR 5/4) moist; single gr&in stlueture,. loose;.horl:

stickly,,a!nd non-plastic eeleareous; 15' peneent .g*"aveftsr,."10
pereent' e&bbles, 5 pereeni stone, some " minor,lime',aec-uml$l&:.

tions frorn i.l to 13 inehes; fine earth material similar toiCl

fills eraeks in bedrock; abrupt wavy boundary.

13+ inches; weathered sandstone"

', 
i,.. !:,::,

c1

B

:.u-i. '
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8.3.2 Soil-series oslsgpggns. (continued)

j:, ;. i,',fi.11; r'.til;'ol

,'l;,,11, ..t.'kj.,i .'.;,:.

'lr"ti':._. 1*lf P;'::.i' 
'i61;'

. r  .  ! t : je .  
' r . [ ' ]  '

n :p13, ' ) ; , r , * l i . : l iJ  : ,

. i  i{, i '  ' ,  , i1j,, i1 . "

,. 'Y:i lf:. i ; i i t f i ,, '  :

. . , , . , 1 i 1 ; , , i + t , , , . , ,

, ' j . i : . r : , i i , j . i i , . r . 1  i

,,'i irlir.lii; r',jt""i1t ' 
,

4 l t  6 ; { l ' , , J * - '  . ' : i

rf, ,1 , ,,i:;;ijf:,;,1;.1,,:,ih . i;'

, , rn,i;flti, {,J}sr{,,rqi:{#l 
- ri

, .  , , { ;  . . .  

l

Quigley Series

The Quigley series consists of deep, moderately permeable, well-
drained soils. These soils formed in colluvium and alluvium derived

frorn._sandstone and shale. Annualpreei.pitation is 13 to 16 inehes.
The mean annual soil temperature ranges fr_o,rn 40o to 45oF. fire

native vegetation is big sage, rgbbitbrush, ar4::lodgepole pine.

,, Ttle available wa,ter. capaeity .is greater than 0:1 in/inr and perme-

ability is moderate. These, soils are qsed for wildlife habitat,

watershed and, reereation. .r:

The Quigley series is a member of tJre ,eoarse-loamy mixed family
of Tlpie Haploborolls. A representa,tive profile of Quigley sandy

loarnr.400 feet west and 100 feet north of the southeast corner of
Section 1?, TL0$, R?E is:

, A1 .. 0 to 7 inches; brown (10YR 5/3) sandy loam, dark brown

, . ;,,.i (10YR 3/3) moist; slightly hard, very friableo slightly sticky
-i, and slightly plastie, ealcareous, 10 pereent fine gravelsi few

,- r.:,, fine and medium roots, clear smooth boundary.

7 .to 20 inehes; brown (t0yR, 5/3) sandy loam, brown-dark

b:own (10YR 4/3) moist; moderete eoarse subangular bloeky,

slightly; har'"dr v-ery friahrle, slightlyl stieky and slightly ptastic,

caleareous, 10 percent' fine, gtavelsrof varieolored sandstone,

few fine roots; diffuse boundary.,,,

06/06/83 8-?
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8.3.2 Foit Series Deseriptions (eontinued)

Quigtey Seriei (eontinued)

CZea 20 to 38 inehes; brown (10YR 5/3) sandy loam, browndark

brown (10YR 4/3) moist; weak medium subangular blocky,

strueture, slightly hard, very friable, slightly sticlry and

slightly pl,astic, caleareous, 15 pereent fine gravels, L0 per-

eent eobbles, 2 percent stones, few fine roots; few vefy fine.

fitramentous lime threads, clear boundary.

CSca 38 to 43+ inehes; pale brown (10YR 6/3) gravelty loamy sand,

dark yellowish brown (t0YR 4/4) moist; loose, slightly hard;

very friable; non-stielqy and non-plastie; ealeareous, gravels

have thick undereoating of lime, 30 percent graveln L0
pereent eobblestones and boulders.

8.3.3 Map Unit Descriptions

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.

firis unit is about 90 pereent fill material. Ineluded in this rnap

unit are: 1) about 10 pereent small areas of Patmos and Podo soils;

2) rock outerops; 3) road euts; and 4) places where a thin layer of

coal waste, fill or other disturbed materials overlie otl€r soi'Its.

fite fill material is deep and well-drained. It is fill derived .from

sandstone and shale. Tlpiealty, it is a pale brown gravelly loam

sand.

06/o6/83 8-8
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8.3.3 Map Unit Deseriptions (continued)

Map Unit DL: Disturbed Land (continued)

Permeability of the fill material is moderate. Available water

capacity is low. Runoff is rapid and the erosion hazard for water is
high.

firis map unit is in eapability unit Vtr E and is mainly used for
mining aetivities.

Map Unit: PpE - Patmos-Podo,Assoeiation, 60 to 90 Pereent Slopes

This map unit is on steep mountain sideslopes. The slope is 60 to
90 pereent. Ttre native vegetation is mainly Safina wildrye and
juniper.

This unit is 50 pereent Patmos gravelly loam, and 25 pereent Podo
gravelly sandy loam. fire Patmos soil is on the mountain side-
slopes, and the Podo soil is on the ridge crests and ledges above
rock outcrops. Ineluded in this map unit is about 10 percent roek
outerops, and 15 perceirt other soils. Included areas make up about
2$ percent of the total acreage. Ttre Patmos soil is moderately
deep and welldrained. It is formed in colluvium derived from
sandstone and shale.

. lpieally, the surface layer is a brown gravelty loam about 6 inches

thiek. The subsoil is a yellowish brown gravelly loam about 20

inehes tliek. Ttre substratum to a depth of 38 inches is a light
yellowish brown very eobbly loamy sand; Weathered sandstone

bedrock is at a depth of 20 to 40 inehes.

06106/83 8-9



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

8.3.3 Map Unit Descriptions (eontinued)

Map Unit: PpE - Patmos-Podg .ltssociatjqnl60 te_g9-qgqeent Slopes
(eontinued)

Permeability of the Patmos soil is moderate. Available water

capacity is moderate. Effeetive rooting depth is 40 inehes. Rgnoff

is rapid and the erosion hazard for water is high. Wind gp*o6ion

hazard is slight.

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

forrned in eolluvium derived from sandstone and shale"

Tlpically, the surface layer is a light brown gravelly sandy lpam,
about 2 inches thiek. The subsoil is light brown grave{fv $andy
loam about 11 inehes tIiek. The substratum to a depth of 20 lpghes
is a light brown gravelly sandy loam. Weathered sandstonp bedpoek

is at a depth of less than 20 inehes.

Permeabilty of the Podo soil is moderately rapid. Available water

holding eapacity is trow. Effeetive rooting depth is less than 20

inehes. Runoff is rapid and the erosion hazard for water ig h,ig-h"

Wind erosion hazard is slight.

Tte unit is mainly used for watershed and wildlife habitat. It is

also used for mining aetivities. Ttris map unit is in eapability gnit

VU E, not evaluated for range site.

The present plant eommunity is mainly Salina witdrye qpd

the potential productivity data is not avaitrable.

This map unit is on alluvial fans, toeslopes and valley bottorns. fire

slope is 5 to 25 pereent. The native vegetation is rnainly a

sagebrush-grassland eo m munity.

06/06/83 8-10
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8.3.3 Map Unit Descriptions (continued)

i '' , , frj'.. '1:

' :  
"d;6; iv  l i i
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' i n  t
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Map Unit: PpE - Patmos-Podo Association, 60 to 90 pereent Slopes
(continued)

This unit is 75 pereent Quigley sandy loam, and 25 percent other
soils. fire Quigley sandy loam soil is on the fans and toeslopes.
Ineluded in tris map unit is about 20 pereent other soils. stratified
alluvial soils occur on the valley bottom along the stream. Also
included are soils similar to Quigley but in skeletal families
(loamy-skeletal mixed rYpie Haploborolrs). A few bouldery areas
oeeur on the alluvial fans. , Ineluded areas make up about zb
percent of the total acreage.

The Quigley soil is deep and welr-drained. It is formed in alluvium
and colluvium derived from sanGtone and shal.e.

Tlpically' the surfaee layer is a brown sandy loam about ? inches
thiek. Ttre subsoil is a brown sandy loam about 31 inches thick.
Runoff is moderately low and the erosion hazard for water is
rnoderate. Wind erosion hazard is slight.

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

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

ieity data is not available.

: t , ' L
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Mining and Reclamation Plan
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8.3.3 Map Unit Deseriptions (continued)

Map Unit: RL - Roekland

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

Ttis unit is 90 pereent rock outerop, 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. Ttris
map is in capability unit VItr s"

8.3.4 Fresent and Potential Productivity

Crops and Pasturelands
. t

None of the soils mapped at the site have potential for erops or
pasturetrand"

The U.S. Department of Agrieulture has the authority to identify
farmlands of national, state, or loeal importance. These farnUnds
are referred to as prime farmlands, farmlands of statewide irnpor-
tanee, and unique farmlands. The SCS has determined that there
are no prime farmlands of statewide importanee, or unique farm-
lands within the permit area.

06/06/83
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8.3.4 Present and Potential Productivity (continued)

Rangelands

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

,. :,normal, and unfavorable years for various sites are not available
for t}re soils. Capability cl,asses for the rangeland soils (Table g-1)

are Vtr and VItr The principal limitation is erosion. Capability
units show, in a general way, tJre ability of soils to support
eultivated crops. Soils in Class Vtr have very severe limitations
that make them unsuited to grazingr and woodland or wildlife.
Soils in Class VIII have limitations tJrat preelude their use for
eommereial plant produetion and restriet their use to recreation,
wildlife or water supply or to aesthetie purposes.

Prime Farmland Investigation and Determination

hr July 1980, Beaver Creek Coal Company requested that SCS
personnel in Price, Utah review all tJre soils present within the

,Huntington Canyon No. 4 Mine eoal property boundary to deter-

mine if any qualified as Prime Farmland. At that time, the SCS

, made a field reeonnaissanee to eonfirrn soil types. T?re 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.

r'f i

8.4
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Table 8-1

ESTIMATED POTENTIAL PRODUCTION - FORAGE

Potential Production
Favorable/Normal/ Sites Soil Capability

Soil Series Unfavorable Years Class
0us/ae)

r- Patmos NA 50-?0% slopes VnE
Podo NA 60% slopes VTnE

Quigley NA NA NA

NA - data not available
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8.5 Physical and Chemieal Properties of Soils

Method of Evaluation

The eriteria for evaluating topsoil as seedbed quality material are
given in Table 8-2. References to topsoil means only those soil

horizons suitable for use as seedbed quality material. Ttre criteria

include sodium absorption ratio (SAR), electrieal conduetivity or

salinity (EC), toxic materinlsr soil reaction (pH), available water

holding capacity (AWHC), erosion faetor (t<), wind erosion groupr

texture, and percent coarse fragments.

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

material (Tab1e 8-3).

nA good rating means vegetation is relatively easy to
establish and maintain, the surface is stable and resists
erosion, and the topsoil has good potential productivity.
Material rated fair can be vegetated and stabilized by
modifying one 6tmore propeities. Top-dressing witir
better material or application of soil amendments may
be neeessary for satisfactory performanee. Material
rated poor has zueh severe problems that revegetation
and stabilization is very difficult and costly. Top-
dressing with better material may be neeessary to
establish and maintain vegetationrtt (USOA, 1978).

Soil Chemistry and Physieal Properties

Chemical and physical data for project area soils (Table 8-4) were
colleeted to evaluate the soils as seedbed quality material for

reelamation. Soil chemieal and physical data from 1980 were
derived from analysis by Colorado Agricultural Consultants in
Brighton, Colorado. Other sourees of information used to evaluate

soils for reelamation were manuscript SCS soil survey information

and soil survey interpretation reeords. 1982 data were derived

from analyses by Bookeliffs Commereial Laboratories in Steamboat

Springs, Colorado.
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Table 8-2

SENDBED QUALITY MATERIAL FOR RECLAMATION

Property
Limits

Good 
-Eir 

Poor
Restrietive

Feature

1. Sodium Adsorption
Ratio (SAR)

2. Salinity (EC) mmhos/cm

3. Toxic Materials

4" Soif Reaction (pU)*

5" Soil Reaetion (pH)

6. Available Water
Capaeity (eWC) in/in

?. Erosion Faetor (K)

8. Wind Erod, Group

9. USDA Texture

10. USDA Texture

11. Coarse Frag. (wt %)
3-10 in. (?.6-25.4 em)
10 in. (?25.4 em)

8

Low

5.6 -7"8

7"9

.10

5-12

8-16

Medium

4.S-5"5

? .9 -8"4

"05-1"0

.3?

3

scl.,, cL
SICL

LCOS, LS
LFS, LVFS

15-35
3-10

L2

16

High

4 "5

8 .4

.05

1 '2

gb
slcb
SC

cos, s
FS, VFS

Ereess Sodium

H<eess Salt

Toxieity

Too Acid

Exeess Lime

oroughtV

Erodes nasify

Soil Blowing

Too Cl,ayey

Too Sandy

Large Stones
Large Stones

.3?

3

35
10

15
3

alayers with high potential aeidity should be rated poor.
bff in kaolinitic family, rate one class better if experienee eonfirms.
From National Soils Handbook, NSH - Part U (403.6(2)), 1978.

- i l u
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I

' '  Table 8-3

EVALUATION OF TOPSOIL MATERIAL .

Map lbrdca sotr wnao a Ava abf
Samite D€gth Salnlty Mat€llab R€actlon Bmllon E odlbllity UBDA Cosr.e" wat€I Ov€rou

s€lt€s Polnt (ln) sAR (8C) (Boron) (pD raotor Croup lbxtur6 Brt8mcntr CaFatty tlatlnl

cEtgrey-Ile 2 o-7 good good good SFod NA l{A goadc good good COOD- 
?-10 good good Sood good-fah l{A NA gooda good good PAIR

,0-t8 good 3pod good good.fai! llA t{A Sooda good gEod-fdtt lAlf,
38-t3 good good good good t{A l{A faho Sood poor_telr POOa

Patmos 8 0-6 good good good good good good goode fair good FAIB
6-26 . good good good good good NA goodc fair good FAIR

. 26-38 good good good good good NA fairc fair fair FAIR

S 0-13 good good good fair fair good goode fair fairgood FAIR

Ixrturbsd land I - good good good NA l{A Cood NA NA rlml
Flll atorld

Dlrturb€d l,!nd 3 - good 8ood Cood llA llA fall NA NA FAIBI
Fut Mrt€rlal

DbturM l.ard | - Cood good good good NA llA lolto talFloof tatF?oo! FAIR
Fll| Matsrtd

Dirturb€d l,onlr 5 -- lood Sood good llA llA tal. NA NA renl
Flll Matcrtrl
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Table 8-3 (eontinued)

EVALUATION OF TOPSOIT MATSRIAL

Sample
Point SAR

Depth
(tn)

Salinity
(EC)

Toxica
Materials
(Boron)

Soil
Beaction

(pH)
Erosion
Factor

windb
Erodibility

Group

Availablee
Water

Capaeity
Overall

Rating
USDA coarsed

Texture Fragments

Disturbed Land
Fill Material
Disturbed land
Fill Material

NA

NA

NA

NA

NA

NA

6

T

good

good

good

good

good

good

NA

NA

good

good

FAIRf

FATRf

a-evaluation based on WQEQ Guideline No. 3 for boron limits - less than 5 ppm boron is good; lg82 samples not analyzed.
b-from soil survey interpretation records, USDA SCS
e'from field description of soil texture; not taken from lab analysls.
d-from field description
e-evaluated based on field textures and estimated coarse fragments frorn U.S. Forest Service (f9?{t

f+ased on field evaluatione and supportlng laboratory analyses.

NA - data not available.
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8.5 Physieal and Clremical Properties of Soils (eontinued)

Soil Chemistry and Physieal Properties (continued)

Soils were sampled by horizon and analyzed using standard agrieul-

tural teehniques. The parameters tested in 1980 were paste pH,

electrical eonductivity, moisture saturation percentage, SAR, or-

ganic matter, plant available phosphorus and potassium, particle

size distribution, nitrate nitrogen, ammonia nitrogen, lime and

boron. fire teehniques used were those of USDA Handbook 60
(1954), and Ameriean Society of Agronomy Monograph #9 (Blaek,

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

with t}te exelusion of boron, organie matter, ammonia-nitrogen,

and very fine sand.

SuitabiUty as Sesdbed Quality Material for Reclamation of

Disturbed Lands

Table 8-3 is an evaluation of topsoil for each horizon on each
projeet area soil type. The evaluation is based on tJte soil ehemical

and physieal data in Table 8*4 and the eriteria of Table 8-2. Ttre

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

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

for tJre most limiting criteria.

Vegetation is difficult to establish on soils with high SAR which

indieates potential instability and water transmission problems
(USOa,, 1978). None of the soils tested have high SAR; all are

rated good for this parameter.

Electrical eonductivity is a measure of soil salinity. E:reessive

salts restriet plant gfowth, create problems in establishing vegeta-

tion and therefore also influenee erosion and the stability of the
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Table 8-4

SOIL CHEMICAL AND PHYSICAL PROPERTIES

&mpIe
depth (in) pH Ec sAT* N- c( M) SAR AK TEXT SN SI CL VFSa N03 tlttSa Ottla P LM B"

Quigley-like / Hole! 2

n -7  1 .7  2 .0  36 .0  3 .86  12 .17  1 .85  1 .5  310  SL  72  21  7  11  3  0 .2  2 .5  0  9 .0  0 .16
1-20  ? .9  1 .?  37 .0  2 .82  9 .?3  1 .80  1 .2  260  gL  83  2n  12  14  2  0 .1  1 .8  0  9 .1  0 .10

20-38  LS t ,7  38 ,1  2 .89  9 .98  1 .85  1 .2  260  SL  63  26  12  I  2  0 .3  ! .7  0  9 .2  0 .1 '
38 -43  7 .8  1 .9  36 ,8  2 .83  10 .86  1 .81  r .1  250  SL  71  18  8  ?  3  0 .4  r .2  0  s .2  0 .05

Patmos / Hole! I

0 -6  7 .7  3 .0  38 .0  , ( .58  14 .14  5 .21  1 .5  690 L  50  39  11  l8  14  0 .9  13 .1  5  9 .1  0 .48
6-26 1 .4  5 .0  37 .0  2 .82  14 .89  27 .01  0 .6  330 SL 70  25  5  7  53  2 ,4  2 . ' ,1  12  9 .1  0 .28

26-38 7 ,7  3 .4  47 .0  6 .65  11 .41  15 .59  1 .8  820 SCL 58 26  16  6  64  1 .2  2 .5  0  9 '2  0 '30

Podo / Holes I

0 -13  8 ,0  3 .1  27 .2  5 .11  13 ,2r  ? .34  1 .0  230 LS 80 14  6  8  4  0 .6  2 ,3  0  9 .2  0 .1?

Distulbed Land Fill / Holer I

c rab  ? .0  1 .4  24 .3  3 .1  7 .L  7 ' l  1 .2  30  SL 61  28  13  11 '6  0 .2  21 .7

Distu$ed Land FiU / Hole3 3

Crab 1 .1  3 ,4  r2 .2  2 .9  29 .5  19 '?  0 .6  63  CL 40  3?  23  11 .6  3 .1  50 .?

a -Not tested for during 1982 sampling.
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Table 8-4 (continued)

SOIL CHEMICAL AND PHYSICAL PROPERTIES

mp
depth (in) PII EC SAT%

f

N- C , { d SAR AK TEXT SN cL vFSa No3 NHSa oMa

Grab 7"6

Disturbed Land Fill / Hole:

2 .1 34.7  4 .00  12 .07  3 .84  L .4  210 SL

4

2g 111.2 43 0 .3  2 .2  0

Grab 7 .7 1"5 34 .5  6 .5 2 .9

Disturbed Land Fill / Hole:

2 .8  77  SCL 25 26

5

558.0 0 .5  24 .6

Disturbed Land Fill / Hole:

? .5  4 .4  30 "3  11 .1  22 ,L  33 .6  2 " r  104  L  45 19

6

s6 18 .2 0 .5  21 .6Grab

' l  .3  2 .7  29 .0  3 .2 23.4

Disturbed Land Fill / HoIe: ?

12 .3  0 .8  62  L  4L  44 1S 0.4  18 .4

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

Suitability as Seedbed Quality Material for Reclamation of

Disturbed Lands (continued)

surfaee. Toxie materials such as boron get into tJre food chain and

are toxic to animals who eat the vegetation. Exeessively high or

low pH eauses problems in establishing vegetation and as a result

influence erosion and stability of tjre surfaee (USDA, 1978). All of

the soils tested are low in salts and boron. pH of the Podo soil and

of the subsoil of the Quigley soil is rated fair. pH of tJre other soils

tested is rated good.

The available water capaeity also is important in establishing

vegetation" Soils with low avail,able water capaeity may requi.re

irrigation for establishment of vegetation (USDA, 1g?8). Available

water holding eapacity (AWHC) is evaluated according to th_e U.S.

Forest Serviee (USDA, 1974) based on field texture and coarse

fragments. AWHC is fairaoor for the fill material. It is rated fair

to poor for the subsoil of the Quigley soil and Patmos soil. Ttre

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

faetor; wind erodibitity is rated aceording to the win<l erodibility
group. K values for soils of tie project erea are from tie best data

available in the SCS Soif Survey Interpretation Reeords. Wind

erodibility is based on SCS Soil Survey Interpretation Reeords for

tJte surfaee horizons. Wind erodibility data are available for only

the surfaee 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 faetor and wind erodibility Broup, respeetivoly".
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8.5 Physical and Chemieal Properties of Soils. (eontinued)

Suitability as Seedbed Quality -Material for Reelamation of
Distulbed Lands (continued)

usDA texture also influenees avaitable water eapacity and erodi-
bility by wind or water. Texture influenees soil structure, consis-
tenee' water intake rate, runoff, fertility, workability, and tralfic-
ability. Potential slippage hazard is related to soil texture, and
a!.though other faetors also eontribute, the ratings of soil texture
represent one important faetor (trS.pA, 1g?B)" 'Texture is rated fair
for ,the subsoils of the Patmos and euigrey soils and for the fill
materiatr. The other horizons tested are all rated good.

Textures for soils of the site were deseribed in the field and the
evaluations are based on the field deterrninations" Lab data on soil
textures have been disregarded beeause it is thotrght tlrat disper-
sion of silt and elay particles was not adequate, possibly because of
high gypsum contents.

coarse fragments influence the ease of exoavation, stoekpili'irg and
respreading, irnd suitability for the final use of the l,and. A certain
amount of eoarse fragments ean be tolerated depending upon ilre
size and intended use of the reelaimed area. If the size of roek
fragments exceeds 10 inehes (25 em) the probiems are more severe
(usoe, 1978). coarse fragments are evaluated based on pedon
descriptions for soils of projeet areas. coarse fragments are fated
fair for the Patmos and Podo soils and for the fill material. coarse
fragments are rated good for the euigley soil.
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Mining and Reelamation Plan
Iluntington Canyon No. 4 Mine Permit Application

8.6 Use of Seleeted Overburden Materials or Substitutes

Very littte seedbed quality material exists within disturbed and

adjaeent 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 bf the .three natural,,'soiLs and"'the disturbed land fill

. revealed similar chemical and physieal characteristies. In some
' disturbed land fill material, coal fines or eoal waste were en-

, " eountered. In addition, the distwbed lan<i fill has some restrictive

features such as large stones and low water holding eapacity.

However, based upon tJte requirements for seedbed quality material
, published in the National'Soitrs Handbook, NSH-Part tr (403.6(?)),

:. 19?8, the disturbed land fill material has been determined to have

a, fair rating as topsoil rnaterial" The coal fines within the

disturbed land fill material eontribute to its organic matter eon-

tent. Much of tJre in-plaee soils are rated as fair also. Refer to

Table 8-3.

: A full discussion of the redistribution and handling of the disturbed

l,and fill condueive to srceessful establishment of vegetation during

reclamation is given in Seetion 8.8 and 8.9' respectively.

Removal, Storage, and Proteetio{r of Soil Flans Topsoil Removal

At the present time, it is not antieipated that any additional areas

will be disturbed at the Huntington Canyon No. 4 Mine. Thereforen

no additional topsoil will be removed.

t"

' 1 r i  
f :

.ln

8^?
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8.7 Removal, Storagen and Proteetion of Soil Plans Topsoil Removal
(continued)

Should tJte need to disturb additional Land arise, an inventory of

available suitable topsoil surrounding the present surfaee faeilities

has been made. A diseussion of depths of suitable topsoil for

reetramation and the in-ptraee volumes is given below. Beaver

Creek Coal Company would remove and preserve tgpsoil...hgqdq,o_4.

this criteria if neeessary" Unforeseen disturbance wilt be

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

tion Plan.

Depths of Suitable Topsoil Available for Reclamation * 
. 

,.."..',- *, *_'
.  . i i ; :

The depths of seedbed quality material avail,able for recl,a.mq..tion of
projeet areas are listed on Table 8-5 by map unit. Tlre table

ineludes the map unit, map unit components, depth of horizon,

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

depth of stripping and the restrictive features of the suitabie
material. Volumes of seedbed quality material available can be

found in Table 8-6.

fire disturbed land fill material has fair eharaeteristlcs'-fof--rdcfi[-'

mation. The restrietive features of the suitable rneteri&rl are large,

stones, sandy textures, low water holding eapaeity, and $teep

slopes. Reelamation of areas mapped as DL will egnfend"Jgith.
these restrictive features. lreluded in the map unit DL are areas

of excessive l,arge stones, roek outcrops and road euts that will be

difficult to reclaim without eovering with better material. Ttrere

are areas of eoal waste that will be removed and disposed of
properly. If tJre Division eoneurs with Beaver Cre-ek Coal

Company, Map unit DL witl be used for reclamation as no better

topsoil material is available for reel,amation.

o6/06183
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Table 8-5

DEPTHS OF SUITABLE SEEDBED MATERIAL AVAILABLE
(BY MAP UNIT)

Mapping
Unit Component
i--.- ' .r ' .., -=:-

Percent of
Rating Map Unit

Available Depth
Suitable Material

ftffiIive Tealure)

Depth
(in)

,, ifi,:

ol, 
t' it i '

. ;.wijtjj
Disturbed
Land'Fill

Variable fair

Inelusions Variable poor

variable (droughty)
large stones, sandy

sloPes

0 inches

90

10

PpE
i  

""  
: , i ,4 ' ' , r , r i .  . , t ' .1, t

: ' .  
' l '  

. - ;  "r" j ' i  - } f  i  r

I , ,.,.1i:.. .,,.

Patmos
'nt?ado

Inclusions

38

13

Variable

fair

fair

poor

50

25

25

0 inches (slopes)

0 inehes (slopes)

0 inches

. ,' ii i;;,1.1

QiC" ,  ,
, ,  |  , .  

. 1 .  ,

lr- .,i -1' #

i,"
,Qujgley

; t t I  r r .

OtJrer

0-7
?-38

38-43

Variable

good
fair
poor

poor

75

25

? inehes (none)
3L inches (excess lime)

droughty

0 inches
Gee discussion)

90

L0

0

13

RIs

j . ^

,Rocktrand

'Podo

poor

fair

0 inehes

0 inches

: t  1 ; .

i j : '  i :

. , . -  ,11 : '

' ,#
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Table 8-6

SEEDBED QUALITY MATERIAL - APPROXIMATE VOLUMES

Suitable Volume - Bank
Mapping units stripping Depth Aereage cubic yards (BCy)

Quigley - QiC ?na L4 13,1?5

QU tgy.: QiC 38rb L4 79,524

Disturbed
Lgr$fl$e. :

Stoekpiled 200

TotCl Seidbed Quality Material'Availiible 
; ''':': 

106rg99
- " - ' r ,  - ' : - -

a - nn-place topsoil.
b - In-place subsoil.
c - See;Figure g-1.

. " i
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8.7 Removal, Storage, and Protection of SoiI Plans Topsoil Removal
(continued)

Depths of Suitable Topsoil Available for Reclamation (continued)

The amount of disturbed landfill material available for reclamation

is also found in Table 8-6. This volume was derived assuming a 15-

foot reach on the backhoe used to ptrll the material urr fromithei:'

sereeffill slopes and a road length of 4800 feet. Ttris mategigl,,will,.

be pulled up from the fill slope to be plaeed into the originriil ,iut,

(Figure 8-1) " '  i?:"r,:r I .

Map unit PpE, Patmos-Podo,assgciaJions, 60 to g0.pereent slgpgg,is

too steep for salvage of any topsoit with eonventional machines.
Efforts will be made to minimize disturbanee on these slopes.

The Quigley soil in map unit QiC oecurs on 5 to 25 pereent slopes
and is rated good to ? inches and fair from ? to 38 inehes., Sgq"t
of QiC are to be disturbed, the top ? inches should.6e satv,qged dna
used as seedbed quality material. fire layer from. ? tri,uq8 inehes
does not need to be saved unless it is borrowed and used to reclaim
road euts or excessively stoney areas that lack fine earth material.
The alluvial soils in map unit QiC are subjeet to flooding and
disturbanee of these soils should be avoided. Skeletal soits and
bouldery are&s in map unit QiC are not sourees of usable materials.

Map Unit RL eonsists primarily of roek outerops and talus and the
unit is not a souree of seedbed material. Small soil bodies do occur
as inclusions in the unit but they are shallow, stoney and too steep
to be of any use.
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8.7 Removal, Storage, and Proteetion of Soil Plans Topsoil Removal
(eontinued)

Topsoil Storage and Protection

Ttre need for topsoil storage and proteetion is confined to the
potential disturbanee of the Quigley soil which is the only ,seil

having: suitable qualities for salvaging. If tJris should oceur; theisoil

will be stoekpiled on a stabie surface area within the,pernnit alea.

Stockpile(s) .will be proteeted with a quiek growin$ €over of

vb$etation seeded or' planted dinirig' tJre first desirable seeUing
period after removal. . ;

t ,  
. , . .  

"

8.8 Soit Redistribution

As discussed in Seetion 8.6, Beaver Creek Coal iornpany propEseC

to use the disturbed land fill as a substitute for tdpsoil for
reelamation" Coal waste and excessive rocks (+8n), *fr+. *

removed and disposed of prioi to reclamation. Ttre disturbed. !rif{d.
fill .will be final graded to approxima{e o,riginbt eonto,uri- then
deeply searified to reduee compaeted. zones. If necess.efg, eloddy
.surface areas.,will Qe pulverized to. ereate a smooth Sedbed"
Appropriate wind anO water eontrol teehnolqy wiUl Ue

implemented bqfore and after seedi,ng. Refef ici-,therReelamation

Planr Seetion 3.5.

I

8.9 Nutrients and Soil Amendments

fuil. tests'wili. be tak6n in materials to be used for'final reclarile-

tion to determine nutrient status and t1 evalulte ,th€: r€€d for soil

amendmgnts. Soil testing will be performed by a.EUalified labora-
tory whieh uses aceepted analytical procedtres. Soil tests will

includer,'but not be limited to, ptr{, tE:<ture, amrnoni4:nitrogBni
. l

nitrate-nitrogen and phosp_horus.

lil

?,.

, t j i -

4i: i::.r f

06/06/83_
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Mining and Reelamation Pl,an
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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 impacted by mining opera-
tions has some inherent problems that will be addressed prior to
reclamation. these include large stones, sandy textures, and low
water holding capacity. Ttre large stones will be removed by
standard earth moving eguipment and eommereial roek-picker
implements if neeessary. sandy textures are common in every soil
at tre No. 4 Mine and eannot be ehanged. However, exeess sands
that have been applied to the surfaee of the roads foi traction in
snowy eonditions will be removed. Ttre low water holding eapaeity
relates to the sandy texture of the soils. A vegetative cover will
provide soil organie matter whieh in turn will increase infiltration
and water holding capacity. To some degree tJris material will
always have some problems with water holding eapaeity.

All soils will be properly ferti[zed to bring them up to thb level
neeessary for vegetation establishment. Fertilizei applieation will
be based on soil test analysis as discussed in Seetion 8.9.

8"11 Mitiggllqn 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 (topsoiD will be
stripped and stoekpiled prior to sueh disturbanee. Every effort will
be made to minimize the extent of any additional disturbanee.

The existing topsoil stockpile has been placed on a stable surfaee
to limit wind and water erosion which would lessen the capability
of tie material to support vegetation. Ttre stockpile' has been
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S.lL Mitigation and Control Plans (eontinued)

revegetated according to the seeding requirements listed in the
Reclamation Plan, Seetion 3"5. ft will remain in-ptrace and
undisturbed until the material is redistributed on to reclaimed
areas.
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See-tion 9

i . .vsffiufsTloH ngsowncms

Ttre vegetetive '*e$ourees data information ,for the Hrmtldgton

CanSron No. 4 Mine was pFepared by Beaver 
'Creek 

,Coal Conrpany

based upon Studics:p€rformed by Espey., Hustcin annd Assoeiates, trne"

during JuIy, Augqst and September 1980" Thq study Lrea i.neluded

the entire lease area loeated in Ernery Corrnty approxirnately.2g

nriles sotrthw.est Of Friee, U.tah,

The major q.or-frpor-rents of this study were the preparatiol'l,'of ia

vegetation rnap of the perrnif,a.f,€&r a qualita.,tive and.quantitative

description ,of the vegetatign within the -etudy .are&, and the

estalrlishment of a vegetatirre neferenee area. The study also

ineluded a ci.-tg wide examinqtion to identify.any threatened or

en<keigered species whieh may be present on the lease &f,€&q

Based on:qr'reviewlof,,fhe results of those'studie.s, it was decided by

Atlarstic Richfieki, Company personnel that sorne additional infon
,m&tiOn gfiis: needqd to supplernent the initial querrtitetiv€ woFk,

The'seo6,le, of work to be aecompLished during 198X wes diseussed

wit!.l,ighs Utah Division of Oil, Gas and Mining (DCIAiW) in earXV'Jnty
,to obtain, their input and approval to ensure that the studies' would

be gppropriate pn<l aeceptable to them.

X'he 198L str.ldies;Ferformed by $to6*,ker1,Kearnffre-rx6f and &.ssoei*

ates eonsistetl.'of <lbtaining eover, freqrieney, erid produetion data

for a,pinyon-juniper woodland rgferenee area ai the Huntington
Canyon, No, 4 Mine", All the data were, colleeted during the seeqnd

week'qf Jutry, 1981"
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06/o6i8a',i . 1 , , i  
" - 9-2



Mining and Reclarnation Plen ' 
: , ' ,1v'

Huntington Canyon No; 4,Mine Perni-ft +$pfteaf*ein

'Ttre 
vege'titivb: ty,peb wei"eu'qiiantified. ifi' teims' of eereagg and

' '  
.  - r a  r l r  t i  '  t \ t'ftd?eentageYbrinel study &red.,rr, nef€i to tsnte g-1. 

'Th; 
eommunity

tlpe* recogritrzdd taso-ueing: of s*rftiaiertt 
'!xtE!# 

on irnportence tlr
warrant seperation into indiviauar iommu"ittles are Aspen wooc*
land, Mixed Coniferous .Forest, Qurned Mixed Coniferous Forest"
Pinyon-Juniper-cr"ul teaf Mountain Mahogarry .w;oanng ncanzanit*
Shnubland, Big Sagebrush Shrubland, Rip.arian Conrmuniqy,''*O
: +

il,Iouiitain, Grassiarid""' Burned o[e" aregg oo"d" aho: roughly dated

'  
: '  r ; i i  r l  , ,

. , : ' i  '  r ; r , , , - !
, \  l i  F  l . r , I  i r . l ) i

9.2.2 Vegetation-Merp (eontinued)

helicE0ter, Wiltr this teehnique, it was
even the rhost rernote poqtions of the lease" naseC on the fielcl

:r!' ;:r'1 bbseirvaiions, 'i6'rrecudiirs 
ivene $r$de on rrraipqduminary nnap arrd a

:  l r d - - t f  - - .  .  
1  : '  :  l  , .  

. ,  
i i a  : .  

: '. fin&i rnap was Brepared"
r , ,  . ^ '  ;  3 , .  . ? .  .  '  

' . " 1 -  . : + ,  r  . .  r t  .  t

arr,f,' ffispp€d^" CIx{S' thts Pinyon-Juniper-Curl leaf nnountmin ir{ahog-=
I ,'y,,i gAy:Wooru,{hor'eomrnunity;oecurs in:tfre,trri6 of:histuruan"ee" 

!

.  . ,  t , , l : t f ,  j  t i  l ,  , ' . : .  . i . . . . . .  : : r ; 1 ,  t , - ,  ' .  3 r  |  .  
i

-  |  t i '  is#.t'' &feg$g€-elqg
,  :  - : I i , r l : i  . t"r

f r' : : :"''i";i{fu*f,irenee.i**r atre'rraid areasrlroift:ar6'seteet'bd to represent the

'  ,." '  ..1ii1}1,r-* ; i . r, ir 
' ;. .preliminery vegetat-ion'map ht a seaib ofli:6,0ii'q} {1 inetr = 500 feet,

ap.proxirrfetely). fire photographs'dnd the preliminary map rmere
taken into the field and cheeked for aceuraey and r-eliability oi
inte,rpretatlon. Beeause of the rugged topogr4ily: anotiiirpassgb,le
roa,d eonditions, field eheeking was aeeompiished using &

. . r  i  i

" i*l i'li

i1.il,i lll t i

l : :

Ai', L r"i, r,;'

;*: i' *'.'. ' ."*, ,r;

;+C,i t , i iJ. ' '

o,:i;iiiil

, , ' 1 i i l .  i .  . .

.:.. 
"l

topogn"a$rrie effii "eqils'maps.



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

Table 9-1

AREAL EXTENT OF VEGETATION ON
I{UNTI TEASFEnEE

Veg€tatior.l
TYpe

Lease
Area
(Aeres)

Affeeted
Area

(Acres)

Lease
Area

Pereentages
(excluding

Affeeted
Area)

Aspen

Mixed Coniferous Forest

BuriieO Mixed Coniferous
Foregt

Pinyon-Juniper-Curl leaf
Mt, Mahogany Woodland

Manaanita Shrubland

Big Sagebrush, Shrublands

Riparian Community

Mountain Grassland

ROek Outerop

TOTAL

239.7

150.0

206.3

348.2

3.8

264"7

L.4

93.2

L2.7

1320.0

1"8.1

r.1.4

?8 26"4

0.3

20.0

0.L

7.L

-L9_
1.00.078
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Mining and Reclamation Pl,an
Huntirgton Canyon No. 4 Mine Permit Applieation

9.2.3 Reference Area (eontinued)

neferenee area was one heetare (2.5 acres) in area (zoom by 50m)

and was selected to be eharaeteristie of the Pinyon-Juniper-Curl

leaf Mountain Mahogany vegetation type (Plate 9-1). Ttre SCS has

determined that the established reference area is in good condi-

tion, Refer to Erhibit 9-1.

9.2"4 Vegetative Cover and lroduetion

The only vegetation type which has been affeeted by mining

operations is Pinyon-Juniper-Curl leaf Mountain Mahogany; there-

fore, only this type was quantitatively sampled for cover and
productivity. All surface disturbanees at this mine have taken
plaee, no further disturbance is planned. Therefore gnantitative

surveys on the current affected &reas and other vegetation types
were not deemed necessary.

9.2.4.L Cover

Cover data wpre eolleeted using a quadrat approaeh" Individual 1.0

rnz quadrats were randomly loeated in the reference area. Random

sampling was aceomplished by using pairc of random eoordinates.

Ttte first number of the pair was the measured distance along one

side (long axis) of tJte referenee area, and tlre second number was

the paced distanee perpendieular to t}te tape at the position of the

first number. Random sampling locations within eaeh of th€

referenee areas are shown in Figure 9-L. In each quadrat, tot$l

vegetation cover (eanopy cover) including shrub eanopy, eover by

bare soil, and eover by litter and rock were visualJy estimated. For

eaeh quadrat these tlree eomponents added to 100 pereent. Can-

opy eover for eaeh speeies and eover by litter, roek, bare soil,

Iiehens, and mosses in the ground layer were also visually

06/06/83



EXHIBIT  9 .1

^-, ,A.. United States

t W' ?fi:f'ffl"'
Soil
Conservation
Service

Box 754
Castle Dale, UT

- . ' i , .

84513

December 8, 1981

l{r. Dave l'leyer
Beaver Creek Coal Co.
1109 S. Carbon Ave.
Price, [Jll 84501

Dear Dave, .

At your request, George Cook reviewed the vegetatlon dat,a collected
by your company on the two reference ereas. He estlmates good condition
range sites for both the l{unttngton #4 P-J woodland cornmunity and the
Gordon Creek *2 bunchgrass/mixed mount.ain shrubland comnrnities.

Slnce the browge was not clipped for production on either aite
the SCS will not be able to use the data in our reports. We appreciate
helping you and please call lf questions arise.

Sincerelyr.

o

t4*-
/t--.q---

Gary\,1 Moreau
Distrlct Cons ervatlonist

G:DU/lhb

-ee\

9-6
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Mining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

9.2.4.1 Cover (continued)

estimated. Because of overlap, these components added to more
than 100 pereent. Cover data were summarized by ealeulating
mean values for eaeh species and eaeh component. Relative cover
(percent of total eover) and frequency values were arso
determined.

9.2.4.2 Produetion

Produetion data were eollected using a harvest method. Individual
1.0m2 quadrats were randomly loeated throughout eaeh of the
referenee areas (Figure 9-f). Random loeations were determined
using pairs or random coordinates in the same manner used for
Iocating eover quadrats. In each of the clipped guadrats, gtasses
and semi-shrubs were fraetionated on the basis of species; forbs
were separated into annuals and perennials. Shrubs were not
elipped, exeept for low-growing speeies such as Oregon grape
(Iaanonia lgplg) and mountain lover (pacnvstima myrsinites).
clipped samples were oven-dried for 24 hours at 100oc and were

" weighed to tjre nearest milligram. Data were summarized by
obtaining mean production values for each speeies or species group.

9.2.4.3 Tree and Shrub Density

Density data for trees and shrubs were obtained using a line-strip
transect approach. Randomly loeated transeets 15m by 3m were
used to obtain shrub density data, and transects 15m by ?m were
used to obtain tree density data (Figure 9-1). Foliar eover data for
the shrub layer and for tJre tree eanopy were obtained r.rsing a line
intereept approach along the 15m line defining the centerline of
eaeh line-strip transeet.

06/06/83 9-8



Mining and Recl,amation Plan
Huntington Canyon No. 4 Mine Permit Applieation

9.2.4.3 Tree and Shrub Density (eontinued)

where
nade

t

witrin eaeh of the shrub line-strip transebts, individual shrubs were
tallied on the basis of height elass in order to obtain some measure
of community strueture. For individuals with multiple stems,
separate counts were made for the member of individuals per
transeet as well as the number of stems per individual. Total
density was ealeulated both on the basis of the number of individ-
uals per heetare as well as t}te number of stems per hectare.

In eaeh of the tree transeets, the diameter at breast height was
measured for each tree trunk. Tlees with multiple trunks were
tallied separated so that both trees per heetare and trunks per
hectare values eould be caleulated.

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

s2=
d =

ns6s - 12s2

d2x2

adeguate number of samples

t value (t-OistriOutiod for a given level of
confidenee and n-1 degrees of freedom where n =

actual sample size

sample varianee estimate

the level of aceuraey desired for the estimate of the
mean, for grasstrand d = 0.1, for shrublands d = 0.2
sample mean

sampling adequaey for future woody plant density will be computed
using a two-tailed ttn value at appropriate confidenee levels and a
ndtr value of 0.1.

o6/06/83 9-9



Mining and Reclamation Pl,an
Huntington Canyon No. 4 Mine Permit AppUeation

9.3 E:risting Vegetative Res.ourees

9.3.1 General Site_Delg{pllgg

The mine lease area is in a region of deeply dissected sedimentary
rocks. The elevation ranges from approximately 7 1200 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. Ttre frost-free period
ranges from 40 to 100 days eaeh year. Freezing is most common
from November through March.

Preeipitation varies with elevation and ranges from approximately
15 to 20 inches' with 60 to 70 pereent as snow during the months of
October through May.

The Huntington Canyon No. 4 Mine is generally loeated within the
Pinyon-Juniper vegetation Zone as described by cronquist, et al
(19?2). Ttris 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' t}te Uinta Basin, and the Canyon Lands of eastern
Utah where the elevation is higher.

9.3.2 Vegetation TVpes

The vegetation map of the Huntington No. 4 permit area depicts
elght vegetation types and one additional landscape unit (Rock

Outerops) (see Ptrate g-1 and Table g-1). Each of these mapping
units is deseribed briefly in the diseussion which follows.
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Mining and Reclamation Ptran
Huntington Canyon No. 4 Mine Permit Application

9.3.2 Vegetation TVpes (eontinued)

Aspen Woodland" The aspen woodland tlpe oeeurs primarily on

north facing and sheltered slopes. The major speeies is quaking

aspen (Populus tremuloides) which forms dense stands espeeially in

those areas which have been burned in the past. Common
understory speeies include silver buffaloberry (SnepnerOia

eanadensis), mountain snowberry (Symphoricarpos oreophilus)r cur-

rant (Ribes eereum and Blbeg viscoglsslrngSQr and peavine
(Lathyrus sp.).

Mixed Corriferous Forest" Ttre mixed coniferous forest type occurs

on sheltered slopes, along ridges, and along drainages" Ttre major

speeies include dougtas-fir (Pseudotsuga menziesii), white fir
(Abies eoncolor), Engleman spruee (Picea englemannii), and sub-
alpine fir (Abies liasioearpa). On ridges, bristleeone pine (Pinus

aristata) and limber pine (Pinus fie*ilis) commonly oceur" Along
drainages Colorado blue spruee (Picea pungens) oeeurs as a second-

ary dominant. Common understory species include mountain lover
(3ggy$irng myrsi{rites) and heart-leaf arniea (Arnica eordifolia)"

;
Burned Mixed Coniferous Forest. The burned mixed eoniferous
fonest tlpe oecurs 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 eoniferous 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. fire 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. Ttre seed mix eonsisted of brome (Bromus sp.), siender
wheatgrass (Agropt*n traehyeaulum), stiffhair rrheatgrass
(Agropyroq triehophorum), tall g?ass (Arrhenatherum el,ati'us), oreh-
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

9.3.2 Vegetation TYpes (eontinued)

ard grass (DactyliE glomerata), timothy (Phleum pratense), alfalfa
(Medicago sativa), and sweet clover (meffiotus sp.). krspeetion 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 tJte trees, however, the charred trunks have

remained standing. fire eurrent vegetation consists of seedlings

and small saplings of t}te above mentioned coniferous species as

we}l as numerous shrub and herbaceous species. Mountain snow-

berry, elderberry (SamOucus spJ, and mountain lover eommonly

oceur.

On the vegetation map (see Plate 9-1), past burns are shown as

shaded areas. It was felt that portrayal of the burns in this manner

was more informative than simply mapping them as burned over

areas. The map shows the existing vegetation within the burned

areas as well as defining the limits of past fires.

Pinyon-Juniper-Curl Leaf Mt, Mahogany Woodland. the pinyon-

juniper-eurl leaf mountain mahogany woodland type oceurs on dry

soutl and west faeinglslopes. Major speeies inelude pinyon pine

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

tain juniper (Juniperus seopulgrum), and eurl leaf mountain mahog-

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

amounts. In some areas pinyon pine dominates while in other sites

the junipers occur as dominants. Curl leaf mountain mahogany

usually oeeurs as a secondary dominant in most stands, however on

eertain sites it oeeurs almost to the exelusion of the other three

species. The trees usually oeeur as seattered individuals, and areas

with a closed canopy are uncommon. The understory is usually
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Mining and Reclamation Ptran
Huntirgton Canyon No. 4 Mine Permit Application

9.3.2 Vegetation Tlpes (eontinued)

sparse with salina wild rye (Elyrgg qglinus) oeeuming as the major
understory speeies. Ttre mine portal, assoeiated faeilities, and
disturbed areas are loeated entirely within this community type.

Manzanita shrubland. The manzanita shrubland Wpe is restrieted
in extent and oeeurs on an east facing slope on tre ridge between
crandall and Little Bear canyons. The type is charaeterized by
the dominanee of manzanita (afglgstap$tog Blutd. Mountain
lover gtows in the understory of the manzanita. The dense stands
of manzanita tend to limit the growth of herbaeeous speeies"

Big sagebrqlh shrubland. The big sagebrush shrubl,and type occurs
on steep slopes at higher elevations. These slopes appear to be
somewhat drier than the slopes that support aspen woodlands and
mixed eoniferous woodtrands, but appear to be more .moist tJran
slopes that support the mountain grassland type. Ttre major shrub
speeies is big sagebrush (artemisia tridentata). Common herba-
eeous speeies include muttongrass (!gg. fendleriana), Lettermann
needlegrass (!!iB lettermannii), Indian paintbrush (castiueja spp.),
and groundsel (Seneeio cymbalarioides).

Riparian community. Ttre riparian community oeeurs along the
major drainage ways within the permit area. Ttre major speeies in
tiese areas are willow (satix spp.), red-osier dogwood (cornus

stolonifera), river bireh (Eglglg oceidentalis), and wood's rose (Rosa

woodsii). This type tends to occur as a narrow band which is
restrieted to the areas immediately adjaeent to the stream
eourses.
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9.3.2 Vegetation TYpes (eontinued)

Mountain Grassland. The mountain grassland tSpe oeeurs on steep,
dry slopes intermixed with the pinyon-juniper-eurl leaf mountain
mahogany and sagebrush types. At lower elevations Salina wild rye
oecurs as the dominant speeies. At higher elevations major speeies
include muttongrass, Lettermann needlegrassn and broom snake-
weed (Ggtierrezia sarothrae).

Rock Outcrop. The rock outcrop tSrpe was used to map the extent
of essentially non-vegetated rock outcrops, Ttre roek outerops
mainly eonsist of massive sandstone. In these areas plants are
restrieted to the smsll cracks in the rocks.

Fire appears to be a frequent event near tJre Huntington No. 4
permit area. Based on vegetation charaeteristiesn 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 considerable reeovery of the burned areas. Stands of aspen
woodlands whieh were burned have become partially re-established
and are dominated by dense stands of aspen saplings. Fires in the
aspen woodlirnd type tend to totally destroy the eanopy. 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 1ow woodlands and
were not mapped as a separate type.

Evidence of fire in the mountain gfassland and big sagebrush
shrubland types is limited, since these types recover more quickly

than the coniferous forest type. some grassland stands show little
or no evidence of past burns, while others have dead coniferous
snags still standing with very little regrowth of 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 (continued)

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 tJre major coniferous species. For
these reasonsr an additional vegetation type called burned mixed
eoniferous forests was included to more aeeurately portray the
vegetation in the burned areas.

However' sinee much of the vegetation within the other burned

areafr has recovered to some extent, those areas were mapped on
the basis of tJre eommunities whieh are currenily developing"

9.3.2.1 Cover Data

AII of the surface area whieh 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 speeies reach tree status in this stand (Table g-2). Ttre
eanopy vegetation is dominated by pinyon pine with a mean eanopy
eover of 3.0%. utah juniper is tlre seeond most important speeies
with a eanopy eover of 0.6%. The number of trees per ha is 230
with a total basal area of 13.01 m2lha.

Four species of shrubs make up the shrub layer (Table g-B). curl-
leaf mountain mahogany and pinyon pine are t}re most eomrnon
shrubs having % frequeney of 32.5 and 2b.0, respeetively. There
are 239 shrubs/ha having a total eover of 40.0+ mZlh".
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Mining and Reelamation Plan
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TABLE 9-2. PINYON-.IUNIPER WOODLAND. Reference Area. Cover, frequency, density, and basal area summaries for
tree layer species. Based on data from 40 ?m r 15m line-strip transeets. 1981 data.

$pecies No. of
Trees

Mean
Frequeney Canopy

(%) Cover

Density
Itrdividuals
per hectare

Mean Stem
DiariffiD.

(em)

Mean Basal Area
No. of Stems
per heetare

Basal Area
n?;li"'*"

Cercocarpus
ledifolius

4dressg
osteosperma

Pinus
effi

1077L0.5

0.6

3.0

30

L7

50

45.0

3?.5

?0.0

40

119

57

140

11.01 + 4.96

2L.27 + 8.?5

26.06 + 13.39

113.36 + 94.54

412.90 + 303.61

61?.?0 + 652.44

L.2 l

2.36

9.44

TOTAT 3044.r 230 13.01
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Mining and Recl,amation Plan
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Table 9-3. PINYON-JUNIPER WOODLAND. Referenee Area. Cover, frequeneyr and density summaries for shrub
species. Based on data from 40 3m x 15m line-strip transects, 1981 data.

$ecies
Height
Class+

Mean
Cover
(%)

Relative
Cover
(%)

Frequency
(%)

Density (no. ind. per hectsre)
By Height Class Total t $D.

Density (4o. stPms per hectare)
By Height Class Total t S"D"

Cercocarpus
ledifolius

Ghrvsothamnus
#

viscidiflorus

Juniperus
osteosperma

Pinus
ffiiii

TOTAL

25.00

Total 0.1 25.00

o.Tq,-

Total 0.2
I
tr
m
ry

50.00

0.01

32.5

l"?"5

25.0

0.1

0.1

28
1?
?'2
22

22
22
l1
1?

89 + 158

6+ 36

T2 + 204

m$800-

28
LT
22
39

106 I 220

6+ 36

72 !204

t56T52e-

2.8Total
I

Total
I
tr
m

I
tr
m
ry

33
22
LN

3S
22
1?

?2 + 138 ?2 I 138
22
?,2
t1
L'I

f Height
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Mining and Reelamation PIan
Huntington Canyon No. 4 Mine Permit Applieation

9.3.2.1 Cover Data (continued)

The herbaeeous ground cover eonsisted of 4 graminoid, 2 shrub, and
6 forb species (Table 9-4). Seedlings of botlr pinyon pine and eurl-
leaf mountain mahogany were noted. Ttre total pereent vegetative
ground cover ineluding lichens and mosses wasi approximately
I2.2%. Approximately 95.9% of tlris eover consisted of graminoids.
salina wildrye dominates the layer, making up 88.9% of the total
herbaeeous eover. The non-vegetative ground eover eonsisted of
15.8% rock and 66.9% litter.

9.3.2.2 Produetion Data

Despite tlte fact produetion data for a reference &rea need not be
taken until the time of comparison with a revegetated area,
produetion figures were taken in 1981. Such information e:ipands
Beaver Creek Coal Companyts data base and will be compared with
tlose figures derived at t}re time of final reelamation.

Ttre total average dry weight produetion for 40 1m2 quadrats in
referenee area was 30.8 9/62. (Table g-b). salina wildrye makes
up approximately 98.1% of the produetion in the ground l,ayer.

9.3.2.3 Sample Adequacy

Sample adequaey was attained for vegetation @ver, for shrub
density, and for tree densif (Table 9-6). Based on the sample
adeguacy equation, an additionat 29 production samples would be
required to obtain adequaey. However, the maximum number of
40 samples required by the Utah DOGM was obtained.
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TABLE 9-4. PINYON-JUNIPEB WOODLAND. n€ference Arsa. Cov€r, frequency, and speclcs dlv€rslty summades lor
herb liycr oomponents. Baled on dota flom l0 lm qurd!&ts, lgSl data.

Mean
Cover
(%)

Relative
Cover
(%)

Range
of Cover
Values

Percent
Frequeney

Relative
Frequency

(%)
LV. f

Rank

PERENNIAL GRASSES
AND SEDGES

AgFopyron traehycaulum
Carex rossii
rFr"@'
Ory,zopsis hymenoides

$rb-Total

FORBS

0.3
0.2

lL.2
0.1

11.7

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

?.5
20.0

100.0
2.5

3.90
10.13
50.63
L.2l

6.18
LL.12

139.52
L.27

0-5
0-2
4- 19
0-  1

0-
0-
0-
0-
0-
0-

6
3
I
7

Astrasalus diversifolius
Crvotantha humilis
b

Phlox longifolia
Salsola kali

L
1
1
1
1
1

7
2
,t
T
7
5

2.5
32.5
2.5
2.5
2.5

15"0

L.2'T
16.46
L.2T
t.27
L.2T
?.59

t.27
18.05
t.2T
L.27
L.27
7.59

@rp.
Sisymbriurn

Sub*Total

SHNURS

Iinifolium

cefsggglpgg lgdif olius
Pinus edulis-

Sub-Total

0.7
0.1

0.7

0- 25
0-1

?.5
2.6

3.80
L.2T

9.36
L.27

o6/06/83 9-19



Mining and Reclamation Pl,an
Huntington Canyon No. 4 Mine Permit Application

TABLB 9-l (Conttnued) PINYON-JUNIPER wooDLAND. Reference area"

Mean
Cover
(%)

Range
of Cover
Values

fum of Species Cover

Total Woody Cover
Total Herbaceous Cover

Lichens
Mosses
Litter
Roek
Bare Soil

Total Vegetation
Litter/Boek
Bare Soil

Number of $eeies
per Square Meter

Herb Secies
Woody $ecies
Total Speeies

12.5

0.?
6.0

1.0
0,1

66.9
15.8
L7.2

4- 33

0- 25
5- 21

0-9
0-3

12-100
0- ?8
0- 36

4- 25
51- 91
0- 36

Evaluation of the herb layer and gtound Layer as a single unit" The values in
this section add to 100 pereent for each quadrat"

L2.2
?0.6
t ?  o
L  e . A

Mean + S;D"**

tr"88 + 0"97
0.10 T 0.30
1.98 T 1.0?

Range

1-5
0-1
1-5

rEpoatance Value (LV.) - Relative Cover + RelCti*e Frequency
*r * values equal the standard deviation (S.D.)
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TABLE 9-5. PINYON-JUMPER WOODLAND. Beference area. -Mean produetion + the
standard deviation (S.D.). Based on data from 40 1*2 quadrats. 19g1 ii-ata.

$ecies Mean + S.D.
krams/fr'2)

Mean + S.D.
0bs/aere-)

Pereent of
Total Biomass

PEBBNMAL GRASSEII
AND SEDGES

Agropyron traehycaulum 0.1,1 1 0.0?2 1 + 1
Caret sp. 0.394 + 1.155 4 T fg
ffimus qalinus 90.218 ? f g.geZ Z:TCI l tll=-Poa sp. 0.018 f O.ttt 1 +- 1

0.04
1.28

98.05
0.06

0.01

0.5?

$rb-Total

ANNUAL FOBBS

PERENNIAL FORBS

TOTAL PRODUCTION

30.641 + 19.529 274 +L74

0 .002+ 0 .00?  1  +  1

0.1?5

30.818

+ 0.310 2 + 3

+ 19.538 275 +LT4
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TABLE 9-6. Evaluatlon of sample adeguacy for the Pinyon-Juniper Woodland reference area sampled at the
Huntington Canyon No. { Mine.

Sample Degrees of Value of Computed Adequate
Size Mean + Standard Freedom t Sample Size
(n) Devlatlon (n-l) (one-tailed) (nade)

VEGETATTON COVER l0 12.18 + 4.63 39

TIERBACEOUS LAYEN
i;niirnciionGi;,;"7q'1 40 i0.Br8 + 1e.538 se

0.1 1.30{

0.1 1.304

DENSITY (No. Ind./Plot)

Shrubs
Stems
Individuals

Tlees
Stems
krdividuals

40 1.15 + 1.48 39
t0 1.08 F 1.35 39

40 9.20 + 2.31 3S
{0 2.43 T 1.50 39

0.2 0.851
0.2 0.881

0.2 0.851
0.2 0.851

68

30
2S

10
7
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9.3.2.4 Speeies List

The plant list resulting from the survey is presented in Tabte 9-?.
The table is arranged an alphabetical order by plant family.
Speeies are identified in the table aeeording to common name,
scientifie name, growth form, and oceurrence by pl,ant eommunity.

Speeies identifieation was from Cronquist et aL (L972, 1977), Welsh
and Moore (1973) and Weber (19?6).

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

9.3.2.5 Mine Plan Area Acreage, Acreage by vggetation Types and Aereage
of TYpes Affected

There are approximately 11320 aeres within the lease area. A list
of approximate aeres of each vegetation tlpe as planimetered was
given earlier in Tab1e 9-1.

The 78 aeres of affected land was all 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 tJte 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 Roekl,and. These same units are the pre-

dominant remaining undisturbed units mapped within the disturbed

area. The slopes, topography and aspeet of the referenee area are
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Table 9-?

Common Name Family/Scientif ic Name
Growth
Form

Plnyon-
Juniper
Woodland

Sagebrush-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Riparian

MAPLB FAMILY
Bigtooth maple

BARBERtrY FAMILY
Oregon grape

BONAGE FAMILY
Catseye
lloundstongue
Stlekseed
Puccoon

CACTUS TAMILY
Aggregate cactus

HONEYSUCKT,E
FAMTLY

Elderberry
Snowberry

GOOSEFOOT FAMITY
I{alogeton
Summer cypresisr
Bussian thietle

06/06/83

ACENACEAE
Acer grandidentatum

BERBEruDACEAE
Mahonia repens

BORAGINACEAE
Crypthantha abata
Cynoglossum off ieinale
Iaooula oecidentalis
-f-Lttnospermum sg.

CACTACEAE
Echino-geleus triglochidiatug
var. melanacanthus

CAPRIFOLTACEAE
Sambucus coerulea
ffi FfTitiiFi:iice t noloes

CHENOPODIACEAE
Haloseton glomeratus
Kochia scooaria
Salsola kali

lbee

$rrub

Forb
Forb
Forb
Forb

Strub

9rrub
Shrub

Forb
'Forb

Forb

x

x
x
x
x

x
x
x

x
x

x
x

x
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Table 9-? {eontinued)

Common Name Family/Scientific Name
Growth
Form

Pinyon-
Juniper
Woodland

Sagebrush-
Grassland

Wetland
Riparian

SUNFLOWENFAMTLY ASTEBACEAE
Yarrow
Big sagebrustl
Rabbitbrush

Rabbitbrush
Thistle
Snakeweed

DOCWOOD FAMTLY
8ed osier dogwood

CYPRESS FAMILY
Mountain common
juniper
Utah Juniper
Roeky Mountain
juniper

SEDGE FAMILY
Sedge
Spikerush

HEATH FAMILY
Greenleaf manzanita

06106lgt

fr i66fr6Eiffi [n?ia-?Fifr iieuoloes
Machaeranthera sp.

nauseosus

viscidiflorus

ffiZiaGil6llfriae

CORNACEAB
Cornus stoljnlfera

CUPRESSACEAE
Juniperus communis

Junioerus osteosoerma
Juniperus scopulorum

CYPERACEAE
Carex eD.
smhaiis sp.

ERICACEAE
Arctostaphylos patula

millefoliurn
DffiTa

x
x
x

x
x
x

x

Forb
$uub
Srrub

x
x
x
x

x
x
x

9uub

tlee
1!ee

Shrub
Forb
9rub
Forb
Forb

Stuub

Gramlnold
Gramlnold

$rrub
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Minirg and Reclamation Plan
Iluntington CanYon No. 4 Mine Permit Applieation

Table 9-? (eontinued)

PLANT SPECIES OBSERVED ON

Common Name Family/Sclentifie Name
Growth
Form

Plnyon-
Juniper
Woodland

Sagebrush:
Grassland

Oak
Shrubland

BEDCH FAMTLY
Gambel oak

GNASS FAMILY
Crested wheatgrass
Tall wheatgrass
Bluebuneh wheatgrass
Slender wheatgrass
Redtop
Nodding brome
Reedgrass
Salina wildrye
Wildrye
Meadow barleY
Juneglass
Foxtail muhly
Indian ricegrass
TimothY
Leiberg bluegrass
Nodding bluegrass

RUSTI FAMTLY
Rush

PEA FAMILY
Milkvetch
Silky luplne
Alfalfa

06/06/83

FAGACEAE
Quercus gambelii

POACEAE
Agropyron cfistatum
Aqroovron elongatum
Agropyron spieatum
Asroovron trachvcaulum
Agrostis stolonifera
Bromus anomalus

JUNCACEAE
Juncus ensfolius

FABACEAE
Astragalus sp.
Lupinus serlceus
Medieago sativa

Ilee

Graminoid
Graminold
Graminold
Graminoid
Graminoid
Graminold
Graminoid
Graminold
Graminold
Graminoid
Graminoid
Graminoid
Graminold
Gramlnold
Graminoid
Graminoid

Graminoid

x

x
x

x

x
x
x
x
x
x
x
x

x

x
x
x
x

x

Forb
Forb
Forb

x
x
x
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Table 9-? (continued)

PLANT SPECIES OBSERVED ON

Common Name Family/Scientlf le Name
Grcwth
Form

Pinyon-
Juniper
Woodland

Sagebrush-
Grassland

Oak
Shrubland

Douglas
Fir

Wetland
Rlparian

LILY FAMILY
Mariposa lily
False Solomonsseal

LILIACBAE
Caloehortus sp.
Smilaclna racemosa

hlloblum halleanum

PTNACEAE
Ables lasioearoa
Pieea enselmannii
Flnus ffiilF-

Pinus longaeva
Elnus. poila;rosa

EVENINGPRIMROSE ONAGRACEAE
FAMILY
Willoweed

PTNE FAMITY
Subalplne fir
Englemann spruce
Pinyon pine
lntermountaln
bristlecone plne
Ponderosa plne
Douglas fir

BUTTERCUP FAMILY
Virginrs bower
Columblne

ROSE FAMILY
Curl-leaf
mountain mahogany
Alder-leaf
mountain mahongany

06/06/83

Pseudotswa menziesll

xForb
Forb

x
x

x
x

x
x
x

x

I!ee
T!ee
nlee

Tlee
Ilee
Ttee

Forb
Forb

RANUNCULACEAB
Clematis DseudoalDina..:-
Aqqtregla sp"

ROSACEAE

Cercocarpus ledifolius

Cercocarpus montanug

9rrub

$rrub
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Table 9-? (continued)

PLANT SPECIES OBSERVED ON

Common Name Family/Sclentifie Name
Orowth
Form

Pinyon-
Juniper
Woodland

ROSE FAMILY (cont'd) ROSACEAE

Nlnebark
Chokecherry
Bitterbrush

WILT,OW FAMILY
Narrow leaf
cottonwood
Aspen
Willow

SAXIFRAGE TAM&Y
Gooseberry

FIGWORT FAMILY
Indian paintbrush
Beardstongue

CABRCIT FAMILY
Chimaya

Physocartus capitatus
Prunus vlrqiniana
Purshia tridentata

t^""*t*

Populug angustifolia
&pulus tremuloides
Salix sp.

SAXIFRAGACEAE
Ribes cereum
Ii6Ai' sp.-

SCBOPIIULARIACEAE

9rrub
Tlee
Srrub

Tlee
Ilee
Shrub

x

Forb
Forb

Forb

x
x

Srrub

C_astilleja sp.
Penstemon sp.

APIACEAE
Cymopterus fendierl

x
x
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9.3.2.6 Reference Area Supporting Data (continued)

very similar to those on tJte disturbed area. Vegetation is also very

similar, with both areas mapped asi being within the Pinyon-

Juniper-Curl leaf Mountain Mahogany vegetation type.

9.4 firreatened and Endangered Plant Species

Currently, eight species are listed as endangered or tlreatened in

Utah. None of these threatened or endangered speeies, as defined
and identified by the U.S. Department of Interior, Fish and Wildlife
Service (USOI, 1980), were observed at Huntington Canyon No. 4

Mine. Scleroeaetus wrightiae, is known to oeeur in Emery County.
Ttris species oeeurs on the Emery Sandstone Member of the Maneos
Shale Formation at elevations of 3000 to 5000 feet (USOI, 19Tg).
T?tis formation and range of elevations do not oeeur on the
Huntington Canyon No. 4 Mine.

No speeies are eurrently proposed as endangered or threatened in
Utah (USDf, 19S0). One hundred and sixty-nine ptrant taxa are
eumently eonsidered eandidate speeies (USOI, 1930). At some
future date, some of these species may be proposed for endangered
or tleatened status. Of tlese speeies, five are known to occur in
Emery County. The San Rafael milkveteh (Astragalus rafaelensis)
oceurs in central Emery County in salt desert shrub and scattered
juniper communities at elevations of 4500 to 5300 feet. fire
Johnston catseye (Cryptantha johnstonii) also oeeurs in central
Emery County on the Carmel Formation at elevations of 5200 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 communities at 5200 to 6200

feet in elevation, Smith buekwheat (Eriogonum smithiil oeeurs in

06/06/83
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Mining and Reclamation Pl,an
Iluntington Canyon No. 4 Mine Permit Application

Ttreatened and Endangered Plant Speeies (eontinued)

elevation of 4500 to 5500 feet. Yellow blanket flower (Cainardia

flgyd oecurs in eastern Emery eounty on the Mancos Sfrale

Formation along alluvial fans and river terraces" It oecurs in Salix-

Populus communities at elevations of 4200 to 5400 feet. These

elevations, geologie formations, andlor vegetational eommunities

do not oeeur on the Huntington Canyon Mine No. 4 lease area"

9.5 Effeets of Mining Operations on Vegetation

All anticipated surfaee disturbanee and effeets on vegetation have

already taken place.

A total of ?8 aeres of pinyon-juniper vegetation as been removed

as a result of mining. An additional 9.2 acres was disturbed prior

" 
to minirg by the construction of a National Forest Service Road

through the area of the lease which has also been disturbed by

mining.

9.6 Mitigation and Management Pl,ans

As noted previously the Huntington Canyon No. 4 Mine is an

existing operation. Therefore, mitigation and management

measures have been designed to prevent additional impaets of

eontinued mining and to facilitate rapid return of the site to

productive use after decom missioning.

The relatively small-seale disturbanee assoeiated with the mining

operation will be mitigated upon completion of the projeet by

rectraiming the disturbed sites with an approved seed mix. The
plant mix was selected to offer a diverse assembl,age of herbaceous

and woody speeies that are adapted to onsite eonditions and are of
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9.6 l4itigation and_l.lanagement Plans (continued)

known value to wildlife for cover, forage, ot both. The

comprehensive reclamation procedure is fulJ-y described in

Sect ion 3.5, Reclamation Plan.

Disturbance of the riparian vegetation along l{ill Fork

Canyon is being controlled by maintaining (1) a buffer strip

adjacent to the strean, and Q) a diversion system to keep

mj-ne runoff away from the stream. A reclamation plan is

provided in Appendix 8, for this area.

No donestic Arazing will be allowed on final reclafuneC areas

for at least three growing seasons after planting.

9.7 Revegetation Methods

Seeding

Disturbed areas in or adjacent to the mine site wii-L be

temporarily reclaimed in anticipation of finaL site

recl-anation. The temporary seed mix will consist of the

grass and forb species mentioned in Seet ion 3.4.5. No

shrubs wiLl be pJ-anted to discourage wiJ-dl-ife util ization of

such species in close proximity to the rnine site.

Disturbed areas within the pennit area, but not adjaeent ta

the mine site, will be revegetated with the grass-forb mix

mentioned in Sect ion 3.4.5. In addit ion, areas reguir ing

future aecess wil-l- be planted with )-ow-growing shrubs.

Areas not requiring future access will be planted with the

strat i f ied shrubs l isted in Sect ion 3.4.5.

Areas of final site rec]-amation will be seeded with the

grass-forb mixture l isted in Seet ion 3.4.5 with the

strat i f ied shrubs.

t/u/es
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9.6 tion and Plans (eontinued)

value to wildlife for cover, forage, or both. comprehen-

tion proeedure is fully described Section 3.5,
tion Plan.

of the riparian vegetation ill Fork Canyon is
being by maintaining (1) a buff strip adjaeent to the
stream, and

the stream.

a diversion system to mine runoff away from

No domestie will be on final reelaimed areas for at
least three seasors after ting.

9.? Revegetation MetJrods

Seeding

Disturbed areas in or t to the fnine site will be temporari\r
reelaimed in an site reelamation. T?re temporary
seed mix will

Seetion 3.4.5.

of the and forb species mentioned in
planted to discourage wildlifeshrubs will

utilization of speeies in close mity to the mine site"

Disturbed witlin the permit a, but not adjaeent to the
mine si will be revegetated witJr tJre mix mentioned in
Sec 3.4.5. In addition, areas future aecess will be

requiring future accesswith lowjrowing shrubs. Areas
planted witJl the stratified shrubs in Section 3,4.5.

of final site reelamation will be with the grass-forb

mixture listed in Seetion 3.4.5 with the stra

06/06/83 9-31
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9.? Revegetation Methods (continued)

Seeding

Ttris species list and arrangement may be modified as additional

knowledge becomes avaitrable and on-site e:rperience is gained

through temporary reetramation. On-site personnel will maintain

records of actual methodology. Praetieal and effective seeding of

shrubs will be determined through on-site erperienee and related

researeh at eomparable minesites. Shrubs will be ptranted as seeds,

bare rooGtoek and/or containerized shrubs. Options to plant with

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

fin suggested Forest Service rate will be applied to selected

temporary reetraimed areasi, in addition to the Beaver Creek Coal

Company proposed rate. Through visual eomparison, the better

seeding rate may be determined"

Seedirg of grasses and forbs as well as plantirg of any shrub

seedlings will oeeur during the first desirable planting season after

final grading either during the spring (Mareh lS-.fune 15) or fall
(September L5-November 15). Pfanting and seedbed preparation

will oeeur only when soils are not fiozen on extremely wet or dry"

Air temperatures should be above freezing during the night. Soif

should be friable and not wet or cloddy.

Mulehing

To prcteet newly reelaimed apeas against erosion, exeessive drying

or frost heaving, seeded areas will be mulched unless it is deter:'

mined by the Division of Oil, Gas and Mining tJnt the requirement

be suspended.
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9.7 Revegetation Methods (eontinued)

Mulching (continued)

Mulches will be meehanically or ehemically 'ranchored'r to t}te soil
surfaee depending upon the type of mulch used. sinee most
recontoured slopes at the mine are steep and aeeess is limited,
mulching will take plaee through the use of a hydroseeder.

various stabilizing sehemes may be utilized, depending upon site
eonditions at the time of seeding. Natural fiber mulehes such as
straw or woodn in addition to various other organic mulehes, may
be utilized. Erosion control devices sueh as excelsior, jute-netting,
synthetic netting or other appropriate means may be utilized solely
or in eonjunetion with mulching on seleeted areas.

Where synthetic msfslinls are not used, organic mulches will be
applied at a rate ranging from 1500-2s00 pounds per acre, depen-
dent upon site eonditions. Synthetic devices will be installed

' oeeording to the manufacturerts reeommendations.

Revegetation Management

Observations of the reclaimed areas will determine if maintenance
is necessary for areas of soil erosion, weed eontrol, pest eontrol,
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 stabilized.
During revegetation, aetivities will be conducted parallel to the
eontour.

9-3306/06/83



Mining and Reclamation Pl,an
Iluntington Canyon No. 4 Mine Permit

9.8 Revegetation Monitoring

Observations on tem

mal

ents on te

reference

9.3.2.6.

Final reelai areas

reclaimed surfaces will determine

requirements. No formal quantitative

reclaimed s;trfaces will be made. Final

will be compared with an established

shown on Plate 9-1 and described in Section

be monitored at least every two years

following

reclaimed

estab

and

until bond release" Both'the final

area will be sampled for cover,
density ( plants); ryeeies tion, and pro&rction during
each period" Sa methodology and sampilng
adequacy, ill meet all, applicable guidelines"
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Beaver Greek Coal Comparry
F.C; 3c.u: 1; i j8
Pric*" i i iah E.t501
Tele rhcne 8il1 S;':r7-5C5$

August 9, 1985

Mr. Lowell  Braxton
Admi ni strator
D ' iv is ion o f  0 i1 ,  Gas,  and Min ing
355 lr|est North Temple
3 Triad Center, Suite 350
Salt Lake City, UT 84180-1203

RE: Spec ia l  Cond i t ion  No.  7
Huntington Canyon No. 4 Mine
ACT/015/004 ;UT-0004
Emery County, Utah

Dear Mr.  Braxton:

Enclosed are 14 copies of  the T & [  informat ion required by Specia ' l
Condi t ion No. 7 of  the Hunt ington Canyon No. 4 Mine Approval .

The sheets are numbered and should be added to Chapter 9 0f  the
M.  R .  P .

I f  you need any further informat ion,  p lease 1et me know.

Respect fu l  1y ,

a4/e@;
Dan t''|. Guy
Manager of Permitt ing and Compliance

Dt,lG/sb

Encl osures

cc:  M.P.  Uatson
K.S.  F leck
Fi le
IBM D1

u.r/

\o
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EXHIBIT  9 .2
(special  Condi t ' ion No. 7)

% ET.IVTROilIMEI{TAI, IhIDUSTRIAI, STJPPLY

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

MelCoonrod
Hydro Seeding &

Complete

- Reclamation Specialist
Planting - Field Consultants
Reclamation Supplies l

Augus t  9 ,  1985

Beaver Cneek Coal Co.
P .O .  Box  1378
Pnice,  Utah 84501

RE:  T  g  E  Spec ies  Sunvey  #4  Mine
Anea o f  Poten t ia l  D is tunbance

D e a r  M r .  G u y :

On August  8 ,  1985,  Mr .  Rober t  Thompson o f  the  USFS Mant i  LaSaf  Nat -
iona l  Fonest ,  and I  conduc ied  a  sunvey  fon  th rea tened and endangered
s p e c i e s  o n  a l l  a n e a s  o f  p o t e n t i a l  r e d i s t u n b a n c e  i n  a s s o c i a t i o n  w i t h  t h e
n e c f  a m a t i o n  o f  # 4  M i n e  r e c l a m a t i o n .

The survey  cons is ted  o f  a  v isua l  inventony  on  an  anea appnox imate ly
5 0 t  a b o v e  a n d  l 0 0 r  b e l o w  t h e  p a d  a n d  r o a d  a r e a s .  W h i l e  d i s t u n b a n c e
w i f f  m o s t  l i k e l y  b e  l i m i t e d  t o  a  2 0 1  t o  2 5 r  a n e a  a b o v e  a n d  b e l o w ,  w e
fe l t  tha t  the  add i t iona l  a rea  was warnanted  to  compensate  fon  down-
c a s t  m a t e r i a l .

The nesu l t  o f  the  sunvey  was tha t  no  T  & E spec ies  are  pnesent .  Thene
are  thnee aneas where  seeps  assoc ia ted  pr imar i l y  w i th  h is to r ic  aband-
o n e d  m i n e s  c r e a t e  h a b i t a t  w h i c h  m a y  b e  c o n d u s i v e  t o  t h e  e s t a b l i s h m e n t
o f  H e d y s a n u m  o c c i d e n t a l e  v a n .  c a n o n e .

f t  w o u l d  b e  d e s i r o u s  i t  t h i s  s p e c i e s  w e r e  t o  b e c o m e  e s t a b l i s h e d  i n  t h i s
a n e a .  T h e  U S F S  w o u l d  a p p r e c i a t e  n o t i f  i c a t i o n  i f  i t  a p p e a n s  d u n i n g  p o s t
m i n i n g  n e c l a m a t i o n  m o n i t o n i n g .

M e l v i n  A .  C o o n r o d

i  ncere l  y ,

A t tachmen t

9-30a



Mining and Reclamati.on Plan
Huntington Canyon No. 4 Mine Permit Application

g.B Revegetation Monitoring

Observations on temporarily reclaimed. surfaces will determine necessary maintenance requirements.
No formal quantitative assessments on ternporarily reclaimed surfaces will be made. Final revegetated
area success will be compared with an established reference area as shown on Plate 9-1 and descibed
in Section 9.3.2.6.

Final reclaimed areas will be monitored at least every t vo years following plant establishment until
bond release. Both the final reclaimed area and reference area will be sampled for cover, density
(woody plants), species composition, and production during each monitoring periad. Sampling
methodolgg and sampling 

TdLuacl 
will meet.all applicable DOGM gui'deltnes. 

,

The riparian area, along the Mill Fork drainage at the pumphouse and pond locatian, will be
raclaimed as per Appendix 8. The area to be reclaimed is relatively sntall, only approximiitely'3| ft
albng the Milt Fork drainage. Because the areq is consi.derably-less th,an one ac7e, a rekrence'area

.for :co mparison' is not nee dbd.

Sampting methods in the iparian area to monitor revegetatian success wilt be similar to other
recla.imdd areas. However, an area 100 ft. above and 100 ft. below the reclaimed iparian area along
the,drainage will be used as a "cover comparison area". The success of the reclamatian effort lbr
cover will be evaluated by detailed quantitive samphng. These data will then be statistically compared
with data collected from the cover comparison area.

The data lrom,the reclaimed ripaian and comparison area will be collected duing the same growing
seoson. Wen compared statistica:lly, if the living cover of the reclaimed area meets or exceeds.that oJ'
the comparison area with a 90Vo confidence level (i.e:. one sided rrcst at the I}Vo level), the
reelairned aiea will be considered adequate to meet the success standards. In other words, for cover,
th,e reclaimed area will be equal to or greater than the reJ'erence area.

Density of woody species will also be sampled in the reclaimed ripari.an area. To do this, all woody
species to a given wi.dth wilt be counted on both sides of the creek for the entire length of the
reclaimed area (approximately 35 linear feet). The sample value unit will then be converted to the
nurnber of individuals per acre. The success standard goal will be to reach the equivalent oJ'at least
2,a00 woody speeins individuals per"acre along the reclaimed riparinn conidor.

Ih addition, it was necessary to consult the USDA Forest Service lb,r approval to cancel their Special
Use Perrnit in the area. In order to receive Forest Se:rvire approval, the area must have bieen deemed
appropriately reclaimed by their standards. This Special Use Permit was cancelled by the USFS and
the J'ence removed approximately 2 years after reclamation.

nNec$#s?ffi

@0311,7197
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Mining and Reelamation Plan
Huntirgton Canyon No. 4 Mine Permit Applieation
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