
E1RAZTAHCORPORATION

July 25, 1979

Board of Oil, Gas and Mining
Depart1r..ent of Natural Resources
State of Utah
1588 West North Temple
Salt Lake City, Utah 84116

Gentlemen:

Re: In the Matter of the Modification
of Braztah Corporation Mine Plan
For Braztah Mine No.5, Carbon
County, Utah

Cause No. ACT/007/004

As part of Braztah Corporation's ("Braztah") Continuing
effort to comply with applicable laws, rules and regulations
in the conduct of its un~,=:rground coal mining and reclamation
operations in Carbon Coun:..:y, Utah, Braztah, within the next
two weeks, will file its Underground Mining and Reclamation
Permit Application (IfPermi~~ Application ll

) with the Utah
Division of Oil, Gas and i:lining. Said Permit Application
will be filed pursuant to the Cooperative i\greement by and
between the State of Utah and the United States Department
of Interior and the permanent regulatory Drogramunder the
Utah Statute Regulating Coal Mining and Reclamation Operations
(UCA (1957) §40-10-1 et~.), the Surface l1ining Control
and Reclamation Act oI1977 and the regulations promulgated
thereunder.

The underground mining and reclamation operations contemplated
under the Permit Application are currently being conducted
by Braztah. as operator, pursuant to its Mine Plan U-058184
et al, approved by the United States Geological Survey
7TTucSrS") . A '·1 ~ 97-\ . ~ lTI _prl L I.



Board of O~l. Gas and Mining
Page THo
July 25, 1979

~

Asa part of the approved~HneP12.r., Braztah contemplated,
among other things, to construct E.n i-retake air shaft in
So,:;.ybelly Canyon to ventilate the existing Nine No. S, Although
the detarls andsnecific locatioriof the air shaft were not
knmvn at the time' of tr:e original Mine Plan approval ,the shaft
concept':vas included in thel··line Plan and related drat-lings.

The designdecails and specific locations of said intake air
shaft has been determined and Braztah therefore respectfully
requests that the Board of Oil, Gas and Jiining ("the Board'"
grant permission to construct the subject intake air shaft.

TO assist the Board in its consideration of Braztah's request,
transmitted herewith are nine (9) copies of a report outlining
the proposed modifications at the Mine No. 5 Area. The report
has in large part been abstracted from Braztah's aforementioned
Permit Application. In addition, Braztah personnel and
consultants \villpresenttestimony and respond to questions
of the Board and/or staff at the hearing of the Board on Friday,
July 27, 1979, at 9:00 a~m..

It is submitted that the intake air shaff in Sowbelly Canyon
was contemplated when approval of the Hine Plan was granted
by the USGS in April .1977. Asa result, the action of the Board
requested hereby is at most the approval of a minor modification
to that approved Mine Plan nOH that design details and specific
location have been determined. .

The ventilation requirements oEthe No. 5 Mine dictate prompt
construction of the intake air shaft thereby insuring the health
and safety of the mine and the Braztahwork force located thereat.
As a result, "\oJe respectfully request your prompt consideration
of our proposed shaft construction permitting the orderly and
timely development of the mine while making the "coal resource"
derived therefrom available to help meet our nation's "energy
crisis".

Thank you for your consideratiofi,

HJB/rsh

Respectfully submitted,

HmvardJ. ler
Vice pres and
Assistant General Counsel
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1.0 IN'l'HODUCTION

1.1 GENERAL

This document presents the d~tails of the proposed addition

of a ventilation shaft and associated surface facili ties to the

No.5 mine operation, located in Sowbelly Gulch, Carbon County,

Utah. Herein. is also presented the measures proposed to bring

the existing surface facilties of the No.5 mine into compliance

with final regulations set out by the Federal Office of Surface

Mining and the Division of Oil, Gas and Mining, State of Utah.

This document details only the pertinent details applicable

to the No. 5 mine operation; these have been abstracted from the

overall Mine Permit Application to the Division of Oil, Gas and

Mining, State of Utah, which is currently being prepared for

final submission.

1.2 MINE PLAN

An intake ventilation shaft i.s urgently required for the

No. 5 mine to m~intainthe present rate of product ion. By the

end of 1979 the existing venti~ation system will have been ex­

tended to its limit and, without the additional shaft, the oper­

ation of at least one and poss~bly two mining units will become

hazardous and will have to be terminated with resulting reduction

of production and loss of employment for up to 50 miners. Ad­

dition of the shaft into what is essentially the heart of the

reserves to be extracted over the next 8 to 10 years will also

permit an optimum level of production from the No.5 Mine for

that period. The shaft, together with the mine surface openings

already serving this mine, should permit extraction of approxi­

mately 1 million tons of coal per year from the designated liB II

and "0" Seam reserves.
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Ultimately, the No. 5 Mine will extend into the western

reserve area where two long-life vertical shafts located in Rains

Canyon can provide the needed ventilation and access f~cilities.

These shafts would permit access to and mining from the "B," "A ,'"

Sub 1, Sub 2, and Sub 3 Seam reserves.

Coal haulage would be in-seam to one of several vertical

coal passes connecting with the existing No.3 Mine belt haulage

system.

Development of Mines No. 4 and No. 5 has proceeded as des­

cribed in the minin~ and reclamation plan approved by the USGS in

April 1977. The combined mine now accommodates a total of five

units of continuous mining equipment. Unfortunately, the "D"

Seam coal reserves have not proven to be of the uniform thickness

originally anticipated, particularly in the area between No. 5

and No. 4 portals.

Since 1976 an extensive surface drilling program has been

carried out across the Braztah reserves. In addition, the under­

ground mining carried out in the period 1976 to 1979 in Mines

No.4 and No.5· have delineated the extent of minable coal, par­

ticularly within the area of immediate mining.

The most easterly mining· units, currently being serviced by

man· and materials access and ventilation through the No.4

portal, have all but depleted·the minable coal in this area.

These units will, by the end of this year (1979), have to be

accommodated in the main north area of the reserves at the ex­

tremity of the main entries of No.5 mine.

Of the five entries driven in from the outcrop at No. 5

Mine, only o~e entry is currently serving as an intake airway.
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This single entry is supplying in excess of 120,000 cubic feet

per minute of air into the three operating sections now accom"­

modated in this part of the mine. The pressure drop in this

entry alone approximates 2 inches of water, arid the velocity of

the air through the entry, which is used as the main travel road

for men and materials, is already excessive.

Presently, the No. 5 Mine ventilation system is being im­

proved to accommodate the main north section from the No. 4 side

of the mine to the No. 5 side of the mine by add.ing an additional

intake airway and by grouping the parallel set of entries as re­

turns and connecting- these to the present No.4 Mine fan.

This ventilation change will bring the existing ventilation

system at the No. 4 and No. 5 Mine to its maximum capacity. This

change will not permit at least one of the mining units (the 1st

west section), which is presently operating on the No. 4 side of

the mine, to move to the No.5 side of the mine, which will be

necessary at the end of 1979 when the No.4 side minable reserves

are mined out.

We are now proposing to add to the mine ventilation system

a raise-bored intake shaft in· Sowbelly Canyon, as depicted on

Braztah's approved mine plan dated Ma~ 27, 1976. The detailed

engineering of this shaft is pr~sently in the final stages of

completion. The addition of this shaft will improve the ven ti­

lation system to accommodate the 1st west section and a longwall

mining unit which is expected to begin operation in late 1980.

Without the intake shaft, the 1st west section and its

associated work force will have to be deleted from the mine by

the end of 1979, which demonstrates the immediate need to start

construction on the shaft so that its completion prior to the end

of 1979 will eliminate a reduction in manpower and production.
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4

The proposed shaft will be capable (in conjunction with the

two intake airways} of providing the necessary volume of intake

air to the five miner units and one longwall unit for 7 to 8

years at reasonable velocities and pressure drop. This will en­

able the depletion of the "D" Seam minable reserves assigned to

this mine and the timely and orderly development of the continu­

ous "B" Seam reserves.

In 1986-87, the liB" Seam reserves will be fully developed

and will be served by a pair of conventionally constructed, long­

life mine shafts located in Rains Canyon. These shafts will also

serve thelater development and extraction of the "A" Seam, Sub

1, Sub 2, and Sub 3 Seam reserves in the westerfi end of the

Braztah reserve.
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2.0 EXISTING FACILITIES

2.1 GENERAL

The No.5 Mine area is accessed through Sowbelly Gulch,

which is a tribu~ary to Spring Canyon and lies approximately 4

miles west-northwest of the city of Helper. Approximately 17

acres are currently or have been recently in use and are classi­

fiable as"affected" under the terms of the Regulations. As

shown on Figure 2-1, most of this area is used principally for

storage and material and personnel access through Portal 5. This

use will continue in the future with the possible addition of

permanent workshops, a warehouse, and a bathhouse. No coal

handling currently occurs at surface -in the area, and none is

planned in the future.

2.2 COMPLIANCE MEASURES

Proposed compliance measures for the Sowbelly Gulch area

are shown conceptually on Figure 2-1. Although the details of

future use may change with further planning, it is considered

that the proposed concepts will still apply. As indicated on

Figure 2-1, it is planned to -relocate Portal 5 to eliminate a

present d leg at the entrance and inst"al1 a rail haulage system

with spurs to a storage area and 'shaft at the north endoi the

areas. Also planned is a permanent bathhouse and associated

parking area.

Because of the relative lack of coal or coal waste present

on the surface of the affected areas, the major problem of com­

pliance at Sowbelly is the control of 'sediments from these areas.

It has been decided that the most direct method of c6ntro1 of

sediment will be to divert stream and sheet ·flow from unaffected



The existing diversion of the main stream through the area

is adequate to pass the required maximum flow and no additional

work, other than revegetation, is proposed. Tentatively, we

would propose that the revegetation, which would be carried out

in the late fall of 1979, employ the seeding mixture cu~rently

approved by BLM for drill site reclamation on the property. This

mixture is as follows.

The roadway embankment from the stream crossing down to. the

south substation is at a slope of 1-1/2 horizontal to 1 vertical.

This is in noncompliance with the regulations, which require a

slope of 2 to 1. There are no indications of instability, which

is presumably the underlying reason for this regulation, but the

slopes are covered with consfderable coal or coal refuse which is

also in noncompliance. Therefore, it is proposed that the slope

* To be deleted from revegetat~on.of diversions

areas and retain precipitation from affected areas by the con­

struction of three sedimentation ponds. Location and size of

these ponds are shown schematically on Figure 2-1.

6

9

1/2

1/2

1-1/2
1-1/2

1
1
2
1

Rate of Pure
Live Seed

(pounds/acre)Botanical Name

Agropyron cristatum
Agropyron intermedium
Elymusjunceus

. Medicago sativa
Purshia tridenta~

Cowania mexicana stans­
buriana

Cepocarpus ledifolius
ledifolius

Ce~ocarpu~ montanus
montanus

Curleaf Mt. Mahogany*

Bi~chleaf Mt. Mahogany*

Common Name

Fairway Crested Wheatgrass
Intermediate Wheatgrass
Russian Wildrye_
Ladak Alfalfa
Bitterbrush*
Stansbury Cliffrose*
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be regraded to more shallow slope, provided with 2 feet of soil

cover derived from the sediment bond construction,and revege­

tated. (If additional volumes of soil cover are required, they

will be supplied by a contractor.) - It is not anticipated that

any modification of the stream channel will be required.

Regulations also require a 100-foot buffer between affected

surface areas and stream channels. Provision of such a buffer in

the area north of Portal 5 would remove much of the usable area

in this restricted valley. However, the con6ept of retaining all

precipitation in sedimentation ponds substantially reduces the

possibility of sediment from this area reaching the stream. As

added protectiol1, the proposed road upstream from Portal .5 will

serve as a barrie~ and its surface will be graded to drain to

local retention areas or ponds.

A small shaft from previous operations exists about 800

feet south of Portal 5. No future use is contemplated for this

shaft, and it will be permanently sealed and the surface area

reclaimed by the end of 1979.

Finally, existing rubbish and debris which has accumulated

in various parts of the area will be pick~d up and disposed of by

a private contractor. Future rubbi~h will be deposited in a

container near Portal 5 and -removed periodical,ly, also by a

con~ractor. Contracts for this work are currently being

negotiated.



The proposed facilities for No. 5 Mine currently include the

ventilation shaft and a work area at the site of ~he shaft.

Access to the shaft location will be via an existing road. The,
proposed surface facilities are shown on Figure 3-1.

A Sedimentation pond has been incorporated in the pad area

to trap sediment-laden runoff from the pad area itself. Runoff

from the cut and fill portions of the road is minimal. and the

sediment will be separated from the 'runoff through the use of

straw bales until vegetation is established. Cut and fill areas

will be revegetated during the life of ~he shaft. Upon abandon­
ment, the shaft will be sealed and the surrounding area reclaimed

by return to approximate original contours.

The shaft will be approximately 16 feet in diameter (in­

side), centrally located in a work area approximately 42 feet by

80 feet. The construction will not affect the existing stream

channel in the canyon, but the work area will be rip,...rapped to

protect against erosion. The work area will be a fill con~

structed from material excavated for collar construction. Top­

soil removed from the work will be stockpiled in the storage area

designated in Figure 3-1. The stockpile will be protected "by

seeding. A detail of the proposed work area is shown in Figure

3-2. Figure 3-3 shows a schematic of the proposed "shaft. A

cross-section of the proposed pad. the stream crossing, and other

design details are shown on figures 3-4 through 3-8.
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4.0 GEOLOGY AND HYDROLOGY

4.1 GEOLOGY

Drillhole MC-205 was drilled close to the proposed shaft

side to define ~he geologic and hydrologic conditions at the

site. The log of the drillhole is shown on Figure 4-1.

The specific geology consists of colluvial materials over­

lying bedrock of the Blackhawk Formation. The Blackhawk consists

of interbedded layers of sandstone and siltstone, with individual

layer thicknesses irr the range of 3 to 5 feet. The rock is mas­

sive, with essentially no fracture zones or evidence of internal

displacement. Thin coal lenses are found within the Blackhawk,

as is evident from the log.

4.2 HYDROLOGY

Packer permeability tests were performed in the drillhole at

various intervals to determine the in situ mass permeability of

the Blackhawk Formation. The results of these tests are also

presented on the drill log. Generally, the mass hydraulic con~

ductivity (permeability coefficient, k) is indicated to be low,

in the order of 10-6 em/sec. This is ~onsistent with the

massive, fine-grained nature of the rock observed in the core.

Upon completion of the drilling, two piezometers were in­

stalled to measure piezometric levels in the Blackhawk Formation

and in the surficial colluvium. At the time of the drilling, the

colluvium was dry and water levels were stabilized at the top of

the Blackhawk Formation. The piezometric level in the Blackhawk

was also located at the top of the formation. Water quality de-

, terminations at the time of drilling are given in Table 4-1.



TABLE 4-1

WATER QUALITY DATA - BLACKHAWK FORMATION

DRILLHOLEMC-205
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Parameters

Acidity as CaC03 mg/1

Alkalinity as CaC03 mg/1

Bicarbonate as HC03 mg/1

Calcium as Ca mg/1

Chloride as Cl mg/1

Iron as Fe (Dissolved) mg/1

Iron as Fe (Total) mg/1

Magnesium as M9 mg/1

Manganese as Mn mg/1

Potassium as K mg/1

Sodium as Na mg/1

Sulfate as S04 mg/1

Total Dissolved Solids ~g/1

Conductivity

pH

Results

( 6/25/79)

32.000

310.000

378.200

155.200

380.000

.041

.182

121.440

.063

14.400

90.200

240.000

1,195.000

1,700.000

8.400

1177
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4.3 SHAFT IMPACT ON THE HYDROLOGY

Preliminary computations of the expected inflow to the shaft

during construction, based on an average hydraulic conductivity

of 10-6 em/sec, Indicate a total inflow of less than 10 gal-

lons per minute ~uring construction, although local fissures in

the rock may introduce larger rates. Upon completion of the con­

struction the shaft will be sealed into the bedrock, thereby

eliminating the water inflow.

The shaft does not penetrate any aquifers which are devel~

oped as a groundwater source within the area.

Due to the raise-bore technique, the water inflow will be

into the mine and no surface discharge of water will be neces­

sary. The computed inflow is essentially negligible and should

re$ul t in a minimal impact to the hydrology of the bedrock for­

mation. However, monitoring will be carried out in the estab­

lished piezometers to establish the effects of the shaft con~

struction.



The proposed additions are situated in the northwestern draw

of Sowbelly Gulch, an ephemeral stream. Surface flows are mini­

mal and occur only after large precipitation events; for the

majority of the year the stream is dry. A surface water moni­

toring station '(B-17) is located in Sowbelly Creek below the

No.5 portal facilities to monitor water quality as a result of

the operations. Data from this monitor point indicate no impact

to date from the Sowbelly operation. This moni toring will con­

tinue throughout the life of the facilities. Results of water

quality determinatiQns to date are given on Figure 5-1.
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6.0 CLIMATIC DATA

6.1 GENERAL

The proposed mine plan area is in a mean annual precipi­

tation belt of 13 to 25 inches (U.S. Geological Survey 1978).

Precipitation gerierally increases to the northwest, as shown by

the isopleths on Figure 6-1. Most precipitation falling on the

mine plan area is received in the form of snowfall during the

winter months ·of January, February, and March. The maj or i ty of

the rainfall on the area occurs in the late summer and early

fall, with the peak in August. Mean monthly rainfall data col­

lectedat monitoring stations located at the Scofield Dam (west

of the plan area) and at the Price Game Farm (south and east of

the plan area) are presented on Figure 6-2 (Utah Division of

Water Resources 1975).

Temperatures in the area vary seasonally with the high mean

monthly temperature occurring in July and the low mean monthly

temperature occurring in January. The sammerseason is short i

with maximum temperatures in the low 80's; in winter, lows are in

the range of ~rom 5 to 10 degrees in January. Data from the

monitor stations at Scofield Dam and Price Game Farm are pre­

sented on Figure 6-3.

Local air patterns in the central Utah Coal Basin area tend

to follow the general drainage patterns; night breezes tend" to

flow down-drainage, due to the inducement of denser, cool air,

while daytime breezes tend to flow up-drainage due to surfac·e

heating effects. Generally, however, the winds in the study are

from the west and northwest. Winds generally do not exceed 20

milespe~hour (U.S. Geological Survey 1978).
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6.2 ENGINEERING CRITERIA

The principal impact of thereg~lations on the areas of

concern is received from the requirements for protection of the

hydrological regime. Presented below is a discussion of the

background and criteria for the design of sediment control, di­

version, drainag~, and other hydraulic structures.

6.2.1 Regiori~1'Hydro16gy

Evaporation and infiltration rates in the area vary with

vegetation, soiltyp.e, and time of year. Average annual poten­

tial evaporation in central Utah is 40 inches per year (Geraghty

et al. ~973). Net infil,tration rates for unfrozen soil under

similar conditions to those found in the Helper area are around

0.50 inches per day (Gray 1973).

Most stream channels in the watersheds considered contain

no flowing water except during snow melt or heavy rains. Willow

Creek and Price River, howeyer, flow continuously. Watershed

runoff during storm events carries heavy sedimen t load. Cloud­

burst ~loods are relativeLy commo~ in the area, with most oc-

curring in the months of July !tnd August (Butler & Marsell 1972).

Velocities in natural stream channels during lOO-year floods were

calculated for various repre~entative stream channels in the

study area and found to range from 15 to 25 ft/sec. Reports a~d

observations indicate sediment load during large storms is heavy,

with some evidence of transported material greater -than 2-1/2

feet in diameter.
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6.2.2 Flow Calculations

Peak flows on the small watersheds in the study area were

estimated using the Rational Method (Gray 1973). This method is

. based on the criteria that for storms of uniform intensity evenly

distributed over the watershed, the maximum rate of runoff occurs

when the entire watershed is contributing at the outlet and that

this rate of runoff, or flow, is proportional to the rainfall in~

tensity. The equation is:

Q = ciA

where:

c = runoff coefficient

i = maximum rainfall intensity, in./hr, whose duration

is equal to the time of concentration of the

watershed

A = area of watershed, acres

Q = peak flow, cis

Maximum rainfall intensities for specified return periods

were calculated using precipitation data from a gaging station at

Price, Utah (Table 6-1), with the duration equal to the time of

concentra tion. No gaging sta ti.ons are 10ca ted closer to the

Castle Gate area. However, regional precipitation data for

6-hour and 24-hour events are available and are tabulated in

Table 6-1 (NOAA Rainfall Frequency Atlas for Utah 1974). Gener­

ally the precipitation at the Price station is about 94 perc~nt

of that in the Castle Gate area; thus, the Price data were con­

sidered applicable to the study area when increased by about 6

percent.



where:

t c = 0.0078 LO.77.S-0.385

The time of concentration can be determined from Gray

(1973):

TABLE 6-1

ESTIMATED RETURN PERIODS FOR SHORT DURATION

PRECIPITATION'(lNCHES)~PRrCE; U'l'AH*

Return Duration'

Period 5 10 15 30 1 2 3 6 12 24

, (yrs)' , Min' ' Min' Min ' Min' , , 'Hr ' ,', Hr' ' Hr Hr Hr Hr

1 .08 .13 .17 .23 .29 .37 .44 .62 .78 .95

2 .12 .18 .23 .32 .40 .49 .58 .80 1.00 1.20

5 .16 .25 .32 .44 .56 ' .68 .79 1.07 1.32 1.58

10 .20 .31 .39 .54 .68 .81 .94 1.25 1.53 1.82

25 .24 .37 .47 .65 .82 .98 1.13 1.50 1.83 2.18

50 .28 .43 .54 .75 .95 1.12 1.29 1. 71 2.18 2.47

100 .31 .49 .62 .85 1.08 1.27 1.45 1.91 2.32 2.74

* Ref: Utah State University, 1971, Department of Soils and
Biometeorology, Bulletin No. 1.

If>

time of concentration, minutes

maximum length of travel of water, feet

slope, equal to H/L where 'H is the difference in

elevation between the most remote point on the basin

and the o}ltlet (feet).

t c =
L =
S =

I
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TABLE 6-2

PRECIPITATION FOR CASTLE GATE AREA**

, Storm' .. Precip' (in)' .... Storm Precip (in)

2 yr-6 hr .92 2 yr-24 hr 1.30

5 yr-6 hr 1.20 5 yr-24 hr .1.65

10 yr-6 hr 1.32 10 yr-24 hr 1.90

25 yr-6 hr 1.65 25 yr-24 hr 2.30

50 yr-6 hr 1.85 50 yr,..24 hr 2.70

100 yr-6 hr 2.05 100 yr-24 hr 2.90

** Ref: National Oceanic and Atmospheric Administration, 1974.
NOAA Atlas 2, Vol. VI, Rainfall Frequency Maps of
Utah.

For very small watersheds, the Rational Method can result in

unrealistically high intensities. Therefore, when the 100 7 year

storm intensity was greater than half of the probable maximum

thunderstorm, the 1/2 PMTS value was used (i = 3.25 hr./inches

per hour; from USBR, "Design of Small Dams," Figure 20).

The runoff" coefficient in the Rational Method is dependent

on the topography, soil type, 'and vegetation of the watershed.

Values, for runoff coef~icients can be found in Gray (1973), Table

VIII.2. A conservative valu~ of 0.80 was used for all flow

calculations.

6.2.3 Channel Desigri

Diversion channels were conceptually designed using the

Chezy-Manning equation:



6.2.4 Culvert Design

The roughness c,?efficient ranges between 0.035 for channels

with earth and rubble sides and 0.050 for channels with jagged

rock sides (Gray 1973). A coefficient of 0.050 is used.

Channels were designed, where possible, to cause no increase

in the sediment contribution to the hydrologic system over that

of natural channels. This was. accomplished by keeping the velo­

city below 15 feet per second through the use of wide, shallow

channels. Where it was not possible to reduce velocities suf­

ficiently, riprap will be provided to prevent erosion.

A culvert is needed at the major road/stream intersection at

the foot of the pad area. It is designed to accommodate at least

the 10-year storm, as required by the regulations. The culverts

are to be corrugated metal pipe with headwall entrances and are

to be buried to a depth of one-half their diameter or 1 foot,

whichever is greater. Culvert dimensions were determined using

nomographs for inlet controlled culverts provided in the

U.S. Soil Conservation Service National Engineering Handbook,

Section 4, Hydrology, 1969.
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S 1/2A R 2/3
h

1.49
n

Q = flow, cfs

n = Manning roughness coefficient

A = cross-section area

Rh = hydraulic radius equal to A/P
P = wetted perimeter

S = slope

Q =

where:
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6.2.5 Storm Runoff

Runoff of the 10-year/24-hour storm from disturbed areas is

required by the regulations to be retained Dr treated to reduce

sediment. Rainfall from this storm is 1.93 inches (Table I).

The U.S. Soil Cons~rvation Service Handbook contains relation­

ships between runoff volumes and precipitation amounts based on

soil and vegetative conditions of the watershed. A curve number

of 93 yields a runoff volume of 1.25 acre in./acre.

The volume of runoff from snowmelt can .be determined.

Twelve inches of accumulated snow at 10 percent water content

yields a runoff volume of 0.12 acre in./acre, which is much less

than the 10-year/24-hour storm runoff. Therefore, structures for

returning runoff were designed for a volume of· 1.25 acre

tn./acre.

Based on data developed by the USGS, a sediment load factor

of 0.05 acre-ft/acre has been incorporated into the required

retention volumes to take care of sediment accumulation.



Since the activities described in the Mine Plan will be

carried out at elevations below those required for this plant

From the standpoint of wildlife habitat, this association

provides moderate amounts of food, water, and shelter and serves

as a summer range for deer and elk. The fir thickets also pro­

vide the required dense habitat for the blue grouse.

Within the Mine Plan Area, three distinct plant associations

are apparent. The locational occurrence of these associations is

directli dependent on site elevation, slope, and aspect. A

fairly wide transitional zone exists between these associations

as a result of micro-environmental factorsass~ciatedwith a spe­

cific site. The three vegetative associations are as.follows.

PresentlY,these stands are unmanaged and overstocked. Most

of the canopy is comprised of the stagnated, codominan tclass.

Merchantable timber over most of the area is limited to pulp and

small pOle-siz~ stems. Saw timber within the Mine Plan Area is

limited to small clusters of. ponderosa pine and Douglas fir,

which are too widely distributed to be economically significant

given access considerations.
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VEGETATION DATA7.0

1. Mixed conif~r association, found on the higher north­

facing slopes in the Mine Plan Area~ Principal tree species

include Douglas-fir '. subalpine fir , and white fir with ponderosa

pine, quaking aspen, red maple, and willow occurring in lesser

numbers and on those sites which provide the silvical necessities

particular for the species. Shrub species pre~ent in this

association include true mountain Mahogany, serviceberry,

chokeberry, and snowberry.
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association, little impact on this association as a result of

mining is anticipated.

2. Mountain Brush'Association is found on south-facing

slopes of higher elevations and on slopes of all aspects at the

intermediate elevations. The only cotnmercial tree species within

this associati6n is quaking aspen, and its occurrence is re­

stric~ed primarily to the banks of the various intermittent and

ephemeral streams and washes which dissect the area. The re­

mainder of this association is comprised of a mixture of scrub

trees and bush which includes gamble oak, true mountain mahogany,

cliff-rose, curleat mahogany, and Rocky Mountain maple • To a

lesser extent, sagebrush, rabbi thrush, bit terbush" and Mormon

tea are also present.

Thelimited'rain::i:all associated with this geographic area of

the country in combination with the slope and aspect of the topo­

graphy and sandy-stony nature, of· the soils create a xeric envi-

ronment for all members of this species association.

Consequently, stand densities of the population are, and

will remain, low.

From a wildlife standpoint, the ,area provides limited browse

to deer and elk and additionally, provides habitat for a moderate

population of small game and non-game rod'ents. These latter

animals serve as the primary food source for the higher order

carnivores and raptors which inhabit the higher elevati6ns.

Surface activities proposed in the Mine Plan will result in

limited surface disturbance to this vegetative association. This

disturbance will, however, be of negligible impact due to the

very limited size of the areas affected. Deer and elk are com­

monly observed in and around the mine site, especially during the
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winter when ~he cleared roads provide easier mobility. Rodent

populations in and around the mine site are likewise expected to

increase, partly as a result of increased cover due to construc­

tion disturbance and storage areas and partly as a result of

preferential predator avoidance of the small mine site area.

3. Pinyon~Junip~~'Assb6iationis found on the lower eleva­

tions within the Mine Plan Area. At elevations above 55Q feet it

generally becomes mixed with ,and as elevatiOD increases, gives

way to The Mountain Brush Association. The principal species in

the Pinyon-Juniper Association includes Pinyon Pine, Utah juni­

p~r, Rocky Mountai~ juniper, sagebrush, mountain mahogany, ser­

viceberry ,and rabbit brush. The only species o,f Gommercial

importance within this association is Pinyon Pine. The seeds or

pinyon nuts are of limited commercial importance, being harvested

in the fall and either used by the individual or sold.

As in the case of the Mountl;lin Brush Association, stand den'­

sities are low due to adverse site conditiODsahd xeric soil

moisture regime. Ground cover densities within the association

are generally 30 percent or less.

In terms of wildlife resources, the area offers year-round

habitat to small rodents and provides limited winter range for

deer and elk. For reasons, cLted in the discussion of the

Mountain Brush Association, the wildlife impact resultant from

development of the limited surfaces areas addressed in the Mine

Plan will be minimal.

As a result of an inquiry in 1978, the Bureau of Land

Management indicated that there were no proposed or listed,

threatened, or endangered spec ieswhich were known to exist on

the Mine Plan Area.
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Revegetatio~ of surface areas disturbed during the life of

the Mine Plan will be accomplished by application of necessary

soil amendments (lime, fertilizer, etc.) as indicated by a soil

test, planting affected areas with recommended seed mixtuies

during the mid- to late fall, and mulching the area. The seeding

mixture recommended for this property by The Bureah of Lan'd

Management (Moab District, Price River Resource Area) is pre­

sented in Section 2.1. Alternative seeding mixtures will be used

if required by the regulatory authorities or r~commended by

resource conservation agencies as a result of further research.
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8.0 FISH AND WILDLIFE RESOURCE INFORMATION

8.1 GENERAL

The Mine Plan Area for Braztah encompasses portions of the

West Tavaputs and. Wasa tch plateaus in Carbon Coun ty, Utah. The

State of Utah Division of Wildlife Resources Publication No.

78-16, "Species List of Vertebrate Wildlife that Inhabit South­

eastern Utah," adequately identifies occurrence, status, popula­

tion trend, and habitat use areas for wildlife species that

inhabi t the Wasatch and West Tavapu ts pIa teaus • Ge.nerall y

speaking, the Mine P'lan Area is inhabited on occasion and during

different seasons of the year by about 368 species of vertebrate

wildlife (7 fish species, 6 amphibian species, 19 reptile spe­

cies, 249 bird species, and 87 mammal species), some of which are

considered to be high interest species for the habitats and local

area· represented. High interest wildlife are defined as all game

species; any economically important species; and any species of

special aesthetic, sCientific, or educational significance. This

definition would include all federally listed, threatened,and

endangered species of wildlife.

8.2 HABITAT AREAS

The attached map (Figure 8-1) displays mapable, high value

habitats for high interest wildlife (mule deer, elk, sage grouse,

and golden and bald eagles) on and adjacent to the MinS Plan

Area. Mule deer and elk normally ~tilize the crucial-critical

and high-priority winter ranges between November 1 and May 15

each year. The year-long ~age grouse use area has been ranked as

being crucial-critical to the birds'survival.

In the instance of the eagles, it is important to note that

golden eagles are common, year-around residents of the Mine Plan
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Area and extremely sensitive to disturbance within 1/4 mile of an

active nest site between April 15 and June 15. Bald eagles are

winter residents between November 15 and March 15 each year. To

date, no roost trees have been identified on or adjacent to the

Mine Plan Area. No bald eagles are currently .known to nest in

Utah.

It should be noted that in addition to themapable areas of

high value habitat that have been ranked as being either crucial­

critical or of high-priority to some wildlife, the entire lease

area provides high-priority yearlong habitat for cougar and black

bear. Mountain cott?ntail (above 7,000 feet elevation), desert

cottoritail (below 7,000 feet elevation)} mourning doves, ruffed

and blue grouse also inhabit the Mine Plan Area. The entire

lease area provides high-priority, yearlong habitat for cotton~

tail rabbits. Mourning doves inhabit the Mine Plan Area between

May 1 and September 15 each year; they nest throughout most of

this period. Ruffed grouse, for the most part, are dependent

upon wildlands vegetated by aspen and coniferous vegetation that

arB located within 1/4 mile of stream courses. These areas are

crucial-critical, yearlong use areas for ruffed grouse. Blue

grouse utilize the mountain brush and coniferous areas of wild­

lands and are not dependent upon stream courses. The mountain

brush zones provide crucial-critical .breeding territories for

blue grouse between March 15 and. June 15 each ye~r. The high

elevation, mature stands of Douglas fir are crucial-critical

winter range for blue grouse during December, January, and

February each year.

It should be noted that the high elevation mountain habitats

provide summer range ~or a substantial number of mule deer and

some elk between May 16 and October-31 each year. Fawning/

calving and rearing processes take place on the summer range.
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8~3 SPECIES DESIGNATION

Since Utah's Division of Oil, Gas and Mining and the U.S.

Fish and Wildlife Service have been provided wi th a copy of the

publication, "Vertebrate Wildlife. That Inhabit Southeastern

Utah," there is no apparent reason why all of the· species that

occur on the mine plan area should be listed. Additionally, it

is not believed that detailed population studies of wildlife spe­

cific to the Mine Plan Area should be required.

8.4 RESTORATION STUDIES

The primary effort will be placed on identifying species of

vegetation in each vegetative association for the purposes of

reclamation. If satisfactory reclamation is achieved and man's

disturbance does not continue or become a factor, then most spe~

cies of wildlife will return. Without doubt, the key to success

for enhancing or restoring wildlands will be development.of habi­

tats so that the post-mining condition will have similar species,

frequency, and distribution of permanent plants in each vege­

tative type that will allow for natural plant succession.
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9.0 SOIL RESOURCES

9.1 GENERAL

The state of Utah is divided into 57 soil survey units. Not

all of these units have been surveyed in detail: Figure 9-1 pre­

sents the units and the status of survey data for each unit. As

is evident, regional, detailed soil survey data are not available

in the vicinity of the Mine Plan Area. This is primarily due to

the low demand for soil data in this area; land use is minimal

due to the badlands-type topography. Therefore, the data pre­

sented in the foll?wing discussion has been col lee ted from sev­

eral sources in order to summarize conditions within the Mine

Plan Area.

The Mine Plan Area is at the juncture of three major physio­

graphic sections of east-central Utah known as the Wasatch Pla­

teau, the Book Cliffs, and the Mancos Shale Lowland (Figure 9-2).

The soils of the area have been formed pr imarily by sed imen tary

bedrock weathering, but vary in response to such host environ­

ments as geology, topography, climate and, vegetation (U.S. Geo­

logical Survey 1978). The general soil types characteristic of

the physiographic sections are described below.

9.2 SOILS OF THE WASATCH PLATEAU SECTION

The Mine Plan Area lies along the eastern front of the

Wasatch Plateau. This portion of the plateau is steep, with high

~scarpment conditions. fhe area is mountainous and is character­

ized by steep cliffs and deeply incised drainages. The soils are

rocky, generally found at the base of the cliffs, and support

little vegetation~ Generally, the soils of this area are

identified as high mountain types and are easily erodable if un­

covered or disturbed~
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TABLE 9~1 SOIL TYPES AND DESCRIPTIONS

Siowtorapid Steep slopes.
Some areas with
unstable soils ,
high elevations,
some rocky areas..

Mop
Symbol

Taxfnomlc
Classi fication

Argic
Cryoboroll s

Pachlc
Cryoborolls

Cryic'
Paleborolls

SoU Depth

Deep to
moderately
deep
(20-36"+)

Drainage Surface Soil Subsoil Soil
class texture textUI'e reaction

Moderately Silt loam to' Cobbly Slightly
well to ,some'- clay loam loam to alkaline to
what exces- clay loam strongly
sivelydrained acid

Per­
meability

Major' limiting
factors

Dominant Species in Climax Vegetation
(in descending ordeI' of yield)

Douglas fir, SUbalpine fir, Englemann spruce,
Lodgepole t.>ine

blue wiJdrye, mountain brome, edible valerian,
bearded wheat grass, quaking aspen

quaking aspen, blue wUdrye, bearded wheat­
grass, slendeI' wheatgrass, mallow ninebark

slender wheatgrass, basin wUdrye, Gambel
oak, mountain brome, bitterbI'ush

bigtooth maple, blue wUdrye, Gambel oak,
mallow ninebark. chokecheI'ry

Typic
A I"giborolls

Lithic
Argiborolls '

Typic
Haploborolls

Shallow to
deep
00-36"+)

Well drained Gravelly
loam to silty
clay loam

Cobbly
loam to
cobbly clay
loam

Neutrsl to
modeI'ately
alkaline

Slow to
moderate

Steep slopes,
shallow soils,
some areliS with
unstable soUs,
sornewhat limited
precipitation
14-20" .

mountain brome, Nevada bluegrass, ante­
lope bitterbrush, Gambel oak, muttongrass

Gambel oak, Nevada biuegrass, slender
wheatgrass, antelope bitterbrush, birch
Jelif mountain mahogany

pinyon pine, Utah juniper, Indian rice­
grass, muttongrass, serviceberry

blue bunch whealgrass, galleta, mutton­
grass, neddleandthread. prickly pear

needJeandthI'ead, Nevada biuegrass, big
sagebrush, western whea tgrass, black
sagebrush

no data

Badland­
Rockland

This is a miscellaneous landtype. This area la mainly barren shale and sandstone. The
relief is steep to very steep dissectedmountsfns, plateaus, escaI"pments, and 'breaks,a­
long canyons.

(Ref: USGS, 1!l78.)
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9" 3 SOILS OF 'l'HEHOOK CLIFFS SEC'rION

The soils of the Book Cliffs are derived from weathering of

the steep, deeply dissected cliffs of the area. The soils have

formed from sandstone and shales. They commonly have a silt loam

to loam surface, with a loam to clay loam subsoil. Erosion po­

tential is moderate. Climate generally rules out vegeta tion in

these soils within the Mine Plan Area.

9.4 SOILS OF THE MANCOS SHALE LOWLANDS SECTION

The Mancos Sh.ale Lowland lies to the south of the june tion

between the Wasatch Plateau and· the Book Cliffs, on the Mancos

Shale Formation. The soils tend to be high in soluble sal ts and

are generally a silty clay. Fertility is low. Due to the high

clay content, they have a relatively high shrink-swell potential

upon moisture content change. The soils in general are highly

erodable.

9.5 SPECIFIC SOILS DATA IN THE MINE PLAN AREA

A general soil map of the Mine Plan Area is shown on Figure

9-3. The corresponding soil type description is found in Table

9-1 (data taken from Wilson et al. 1975 and U.S. Geological Sur­

vey 1978). Due to the general rocky nature of the terrain, the

soils are quite variable, with drainage, texture, reaction, and

land'-use generally si te..... specific as a resul t of weathering and

the parent rock materials.

i-\.
The Argic Cryoborolls-Pac>!ic Cryoborolls-Cryic Paleborolls

Association, found to the west of the Price River on the Wasa tch

Plateau, is characteristic of the high mountain landform, with

steep slopes, moderate to deep soil depths, and highly variable
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permeabilities. The association consists generally of 25 percent

Argic Cryoborolls, 25 percent Pachic Cryoborolls, and 25 percen t

Cryic Paleborolls, with the remaining 25 percent consisting of

varying amounts of Typic Cryoborolls, Cryic PachicPaleborolls,

Lithic Cryoborolls, Mollie Cryoboralls, and rock outcrop.

The majority of the area to the east of the Price River is

.covered by the Typic Argiborolls-Lithic Argiborolls-Typic

Haploborolls Association. This association is characterized by

steep slopes, shallow to deep soil cover (lOinches to 36

inches), and reasonably well-drained soils. The association

generally is composetlof 35 percent Typic Argiborolls, 20 percent

Lithic Argiborolls, &nd20 percent Tpic Haploborolls. The

remaining 25 percent consists of Pac hie Argiborolls, Argic

Cryoborolls, and rock outcrop.

Badland-rockland topography is found in the northeastern

section of the mine plan area. This area consists primarily of

barren sandstones and shales, with steep relief.

A detailed soil resources study for the overall mine plan

area will be presented in the application for the mining permit.
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