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t
14.0 NEICO STATE LEASES UL-2I568 AND UL-21569

l-4. L Introduction

This chapter contai-ns informacion for an underground mining perrnit for

s ta te  l eases  ML-21558  and  ML-21569  l oca ted  i n  T165 -R6E-Sec2  and  T15S-R6E-Sec35

SLBM respectively, by Genwal Coal Company Ine. (Genwal), jointly owned by Nevada

Electric Investment Conpany (NEICO) and Intermountain Power Agency (IPA) (Plate

2-L) .  A specia l  use permi t  for  a r ight-of -way (Chapter  13)  to access these

cont iguous state coal  leases,  f rom federal  coal  leases UO-54762 and SL-052548 has

been obtained from the Utah Division of OiI, Gas and l ' l ining.

State leases ML-21568 and NL-2L569 are 998 and 640 acres in size,

respect ively.  In-place coal reserves total  18 ur i l l ion tons, of  which 8 rni l l ion

tons wi l l  be recovered.

Mining of these two leases will not result in additional surface

structures. All work perfonned will be done underground. Access will be solely

via one set of presently existent portals in the Hiawatha coal seam located in

l e a s e  S L - 0 6 2 6 4 8 .

An underground rnine design for these two state leases appears in Plates 3-3

and 3-3A. Detailed discussions of the underground mine design and nining plans

are found in sect ions l -4.5.1- and L4.3.2, respect ively.  Tl4pical  entry-ways are

20 feet wide. Lease ML-21-558 contains 12 retreat panels,  barr ier pi l lars,  a

north-south rnain ( lst  South),  and a bleeder (2nd South).  Barr ier protect ion,

nine retreat panels,  a main entry (Main North),  as wel l  as a north-south bleeder

(1st Right) have been designed in Lease ML-21569.

Inforrnation concluded frorn present drill hole information excludes the

possibi l i ty of  nuluiple minable seams being present on eicher State Lease.

However, Genwal Coal Company will drill up holes frorn the Hiawatha Seam in lease

ML-21558 (Appendix 5-5).  The up holes wi l l  be dr i l led up a maxirnurn of 150'  in an

attenpt to locate and evaluate the Blind Canyon and Bear seams to their potential

to be feasibly rnined. The up holes wi l l  be dr i l led on one-half  mi le spacing in

o
r*j,i,.:;:/

Q L4-L Revised 04/2L/92



14.0 NEICO STATE LEASES UL-21568 AND UL-21559

14.1 Introduct ion

This chapter contains information for an underground nining pernit for

s ta te  l eases 'ML-21568  and  ML-2L569  l oca ted  i n  T16S-R6E-Sec2  and  T l5S-R6E-See35

SISM respectively, by Genwal Coal Cornpany Inc. (Genwal), jointly owned by Nevada

Electric Investment Cornpany (NEICO) and Internountain Power Agency (IPA) (Plate

2-L>.  A specia l 'use permi t  for  a r ight-of -way (Ghapter  13)  co access these

cont iguous state coal :  I  eases,  f rom federal  coal  leases UO- 54762 and SL-052548 has

been obtained frorn the'Utah Division of Oil, Gas and Mining.

State leases ML-21568 and ML-2I569 are 998 and 640 acres in size,

respectively. In-p1ace coal reserves total 18 nill ion tons, of which 8 rnill ion

tons will be recovered.

}tining of these t\ro leases will not result in additional surface

structures. A11 work performed will be. done underground. Access will be solely

via one set of presently existent portals in the Hiawatha coal seam loeated in

l e a s e  S L - 0 6 2 6 4 8 .

Anundergroundnine design for these two state leases appears in Plate 3-3.

Detailed discussions of the underground mine design and nining ptans are found

in sect ions L4.6.1 and L4.3.2, respect ively.  Typical  entry-ways are 20 feet

wide. Lease ML-21558 contains L2 panels,  barr ier pi l lars,  a north-south main,

and an east-west submain. Barr ier protect ion, retreat rooms, eight panels,  a

nain entry, as well as north-south and east-west submains have been designed in

Lease ML-2L56}
i . .

Infornation concluded fron present drill hole infornation excludes the

possibal i ty of  rnul t ip le ninable seams being present on ei ther State Lease.

However, Genwal Coal Company will drill up holes from the Hiawatha Se:m in lease

ML-21558 (Appencix 6-5).  The up holes wi l l  be dr i l led up a rnaximum of l -50'  in an

attenpt to locate and evaluate the Blind Canyon and Bear seams to thefxpotential

to be feasably nined. The up holes will be drilled on one-half nile sfUclng ln

14-  1 Revised 04/09/92



the mains as they are being developed. Should in the unlikely evenL that a

rninable seam be found above the Hiawatha seArn, it wil l be evaluated for potential

mining prior to any second mining of che HiawaEha seam in lease ML- 21568 . Dril l

hole information in lease ML- 21569 is completed and there is no indication of

any rninable seems other than the Hiawatha. Therefore, no additional up holes are

planned for lease tqL-2L569.

A determination has been nade that mining of State Leases ML-21-568 and ML-

2L569 in Crandall and Blind Canyons should not have an adverse impact on

environmental qualicy. i{ork in these leases wil l not effect any surface

features. Surfaee and groundwater should not be adversely effected in the pernit

areas or adjacent areas. Fish and wildlife, human values (historical and

cultural), and vegetative resources should not be adversely impaeted.

Ihis document is organized similar to:

the Genwal Coal Conpany Mining and Reclemation Plan, Crandall

Canyon l'Ii-ne, which was organLzed as suggested by the revised

guidelines issued November 3, 1980 by Byline C. Spencer of the

Utah Division of Oil, Gas and Mining (UDOGM), and

2) as suggested by the Utah Coal Mining and Reclamation

Regulatory Program's, Rules Pertaining to Underground Coal

Mining Activities, revised guidelines issued ltay, 1-987 by the

Utah Division of Oil, Gas and I'l ining.

L4.2 Legal, Financlal, Gonpliance, and Related Infotmatlon

Lega1, financial, and compliance information contained in Sections 2.L

through 2.9 of the Crandall Canyon ll ining and Reclr-ation Plan applies to state

leases ML-21-558 and ML-21-559.  Addi t ional  in fornat ion re lat ing speci f ica l ly  to

the above mentioned leases is discussed in this chapter.

The proposed mining area lies in Utah State owned land. The lega1 oldners

of the surface r ights are l isted below.

1 )

L4-2 Revised 04/09/92



United States Government
Adninistered by the United States
Department  of  Agr icu l ture,  Forest  Serv ice,
Intermountain Regi-on
Mant i -LaSal  Nat ional  Forest
599 West River Dtive
Pr ice,  Utah 84501

Ucah State Government
Adninistered by the State of Utah
Division of State Lands and Forestry
3 Tr iad Center ,  Sui te 400
355 l,Iest North Temple
Salt Lake Ciry, Urah 84180

Mineral lease agreement documents identifying Genwal Coal Company as

leaseholder of Utah State Leases ML-21568 and ML-21569 are found in Appendix

1 .

The applicant is applying for a five year pernit, comrnencing from the date

of approval. Operations will conuinue longer than five years if the coal beeomes

available. Genwal will cornmit to cornply with Utah Coal l"lining Regulations R645-

3 0 1 - 5 1 5 . 3 0 0 ,  R 6 4 5 - 3 0 1 - 5 1 5 . 3 L 1 ,  a n d  R 6 4 5 - 3 0 1 - 5 1 5 . 3 2 1  d u r i n g  e p i s o d e s  o f  t e m p o r a r y

and permanent cessat ion of operat ions as out l ined in Sect ion 3.5.3.

Effluent limitations and monitoring requirements are contained in the

current NPDES pernit (Appendix 3-8).

Violations cited by the Utah Division of Oil, Gas and }tining that occurred

fron 1982 through 1987 are found in Appendlx 2-2. Violations that occurred

during l-988 are listed in Tables 1 and 2 of Appendix l-3-2. Mining violaEions

that have occurred in 1990 are found in Table 14-1 (Appendix L4-2).

Newspaper advertisements (Appendix l-4-3), in compliance with IJMC 786.11-(a)

requirements, will be published in a local newspaper at least once a week for a

period of four consecutive weeks.

14.3 Operatlon and Reclanatlon Plan

the

L4-

L4-3 Revised 04/09/92



t
l -4 .3.1 Surface Faci l i t ies/Construct lon Plans.  No addi t ional  por ta ls ,

sur face bui ld ings,  or  sur faee st ructures wi l l  be bui l t  as a resul t  o f  n in ing in

s ta te  l eases  ML-21558  and  l " | L -21569 .

Coal  handl ing,  processing,  preparat ion,  and sEorage operat ions to be

implemented are identical to those currently in operation and permitted (Section

3  . 2 .4 )  .

Power, erater, and sewage systems to be used are those currently peruritted

a n d  i n - p 1 a c e  ( S e c t i o n s  3 . 2 . 5 ,  3 . 2 . 6 ,  a n d  3 . 2 . 7 ) .

L4.3.2 OperatLon Plan.  Operat ion p lans to be i rnplemented are ident ica l

to those present ly  permi t ted/approved and in use (Sect ion 3.3) .

L 4 . 3 . 2 . L  M i n i n g  P l a n s .

L4 .3 .2 .L .L  Pro jec ted  Deve lopment  o f  S ta te  Leases  ML-21558 and

UL-21559. An underground urine design has been developed and appears in Plate 3-

3. Mined areas within both leases are bordered by 100 foot wide barr ier pi l lars.

Typical entry-ways are 20 feet wide. Typical pillars are 55 feet wide and l-00

feet long, with 75 by 120 fooc centers.

Mining will conmence with lease ML-2L569, and be followed by lease l' lI.-

2L568. Five entries comprising "west mains" have been designed as a westward

extension of the right-of-way into lease ML-21569. West mains extend to \^rithin

100 feet of  the western edge of lease ML-21-569. Four entr ies comprise both a

north-south submain named Main North, and a bleeder called l-st Right. Nine

retreat panels,  and barr ier protect ion are accessed via Lst Right and Main North.

Pi lar height ( thickness of coal searn) ranges from about 5.5 to 10 feet.

Lease ML-21568 is to be accessed five entries which extend souchward frorn

West l,lains along the eastern edge of the lease. Five entries, running east-west,

extend to the western edge of lease ML-2L568, and access 12 panels.

An incidental boundary change (ICB) of 50 acres is included in the North

l , Iest corner of ML-21-569. The ICB is for potent ial  surface effects of nining

only. No underground rnining will take place within this ICB. A Forest Service

Special  use perni t  is in effect for this area.

T 'J,4-4
Revised 04/21/92



L4.3.1 Surface Facl l l t les/Construct ion Plans. No addit ional portals,

surface buildings, or surface structures will be builu as a result of nining in

stace leases ML-21568 and l ' l l , -2L569.

\
\

Co{ handl ing, processing, preparat ion, and storage operat ions to be
\

implemence{ are identical to those currently in operation and perroitted (Section
\

3 .2 .4> .  \

Power,

and in-p lace

wat and sewage systems fo

3 . 2 . 6 ,  a n d

be used are those currently pennitted

3 .2 .7>  .

plans to be implemented are identical

i n  u s e  ( S e c t i o n  3 . 3 ) .

(Sec t 3 .2 . s  ,

14.  3  .2  Opera t Plan. Operation

to those presently perni ed/approved and

L4.3  .2 .L  Min ing  P

14 .3  . 2  .  t .  I  P roJ ed Development of State Leases ML-21568 and

s been developed and appears in Plate 3-

b6,6dered by 100 foot wide barr ier pi l lars.

ca1 pillars are 55 feet wide and 100

feet long, wi- th 75 by 120 foot centers.

Mining wil l conmence with lease ML-2 , and be followed by lease l.tl.-

2L568. Five entries comprising "west mains" haqg been designed as a westward

extension of the right-of-way into lease l4L-2L569.\West mains extend to within

100 feet of  the western edge of lease ML-21569. Fo\r entr ies comprise both a

north-south subnain named Main North, and an east-wes\subnain called 5th i,Iest.

Eight panels, retreat rooms, and barrier protection are Jqcessed via 5th West and

Main North. Pi lar height ( thickness of coal seam) ranges$rom about 5.5 to 10

fee t .

yfL-2L569. An underground mine design

3. Mined areas within both leases are

Typical entry-\,tays are 20 feet wide.

Lease ML-2L568 is to be accessed five entries which ex

West Mains along the eastern edge of the lease. Five entries,

extend to the r,vestern edge of lease l{L-21568, and access 12 pane

souchward from

ng eas t -west ,

1,4-4 Revised 04/Q9 /92



e
A discussion of  coal  p i l lar  and roof  span design is  found in Sect ion

1 4 . 6  . 1 .

L 4 . 3 . 2 , L . 2  R e t r e a t  M i n i n g .

Retreat rnining in lease YLL-2L569 wil l start with the first left panel,

progress to the south terminating with the 9th left panel. The bleeder and mai-n

North wi l l  not  be ret reat  mined.  In lease ML-21568 ret reat  n in ing wi l l  commence

with panels 1"1 right, progress to the North and end with the 12uh right panel.

The east-west submain wil l be retreat nined. The north-south submain bleeder

wi l l  not  be ret reaL mined.

Retreat mining wil l be l inited to 50t extraction within a 20 degree angle-

of-drai* from the perennial stream channels unti l either the United States Forest

Service grants permission to subside perenni.al strearns, or unti l geotechnieal

data is provided by Genwal supporting use of a lesser angle-of-draw, and/ot

indicating that mine subsidence wil l have no surface effects. Total retreat

mining wil l not occur beneath the stream channel buffer zones unti l Genwal has

J-) delineated those portions of the strerm reaches within the state leases whieh

have perennial f low, (Table L4-4> and 2) shom that these reaches wil l not be

adversely ef fected by min ing act iv i ty  (Plate 3-3) .  A 20 degree angle-of -draw was

used to delineate the stream channel buffer zones.

Conclusion dravm by the BII"I and from TerraTek Inc. support the 20 degree

angle of draw and estimate the ,mount of maximum subsidence (Appendix 14-19).

L4.3.2,2 l {aste Disposal Plans. Waste disposal nethods to be used

are identical to those currently pernitted/apptoved and in practice (Section

3.3 .e ) .

The nethod of mining used at the Crandall Canyon l.tine results in no

development waste. Any rock waste resulting from unexpected roof falls and

overcasts is not brought to the surface, but is disposed of along pillar lines

or stored in areas that have not been retreaE nined and that are not Eo be

recreat mined. The mater ial  disposed of along the pi l lar l ines is ident ical  to

L4-s Revised 04/2I/92



A discussion of coal pi l lar and roof span design is found in Sect ion

t - 4 .  6  .  1 .

\
\  1 4 . 3 . 2 . L , 2  R e t r e a t  l l l n l n g .
\
\
\

Retreat l ,mining in lease ML-21569 wi l l  start  with the f i rst  r ight panel,

progress eastwald terninating with the 8th right panel. Subnains 5th West and

rnain North will no; be retreat mined. In lease ML-21568 retreat nining will

conmence wi.th panel's. l-1th right, progress eastrirard and end with the first right

panel-. The east-west submain will be retreat mined. The north-south submain

will not be retreac niribd.
' ! ,

Retreat mining will be",rlinited to 50t extraction within a 20 degree angle-

of-draw fron the perennial stream channels until either the United States Forest

Service grants permission to subside perennial streams, or until geotechnical

data is provided by Genwal supporting use of a lesser angle-of-draw, and/ot

indicating that mine subsidence wiLl have no surface effects. Total retreat

mining will not occur beneath the stream channel buffer zones until Genwal has

l-) delineated those portions of the stream reaches within the state leases which

have perennial flow, (Table L4-4) and 2) shown that these reaches will not be

adversely effected by rnining act iv i ty (Plat i r  3-3).  A 20 degree angle-of-draw was

used to delineate the stream channel buffer z.ones.

Conclusion drawn by the BLM and from TerraTek Inc. support the 20 degree

angle of draw and estimate the 'mount of maximum silbsidence (Appendix 14-l-9).

14.3.2.2 l {aste Disposal Plans. t r Iaste dis}osal nethods to be used

are identical to those currently permitted/approved anduin practi-ce (Section

3.3 .  e )

Ihe method of mining used at the Crandall Canyon Mine results in no

developnent waste. Any rock waste resulting from unexpected roof falls and

overcasts is not brought to the surface, but is disposed of along pillar lines

or stored in areas that have not been retreat mined and that are nbt to be

retreat mined. The material disposed of along the pillar lines is identical to
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that which naturally caves in during retreat nining, therefore no leachate will

be formed other than that associated with normal pi l lar ing. Al l  disposal of  this

rock waste will be done in conpliance with MSHA regulations.

No processing waste is generated at the Crandall Canyon Mine. There exist

no partings in the coal mined at the Crandall Canyon Mine. The sole rock type

removed from the mine is coal, all of which is trucked off sice and sold.

Exploratory dri l l  hole data and mining conditions indicate that no

development or processing waste wil l be produced. However, in the unlikely event

eiuher rock, development and/or proeessing waste is encountered, and the voh:me

of waste generated exceeds the capacity that can be disposed of along pil lar

l ines, Genr.rral cornrnits to disposing of the waste in a DOGM licensed disposal

facil i ty. Genwal wil l notify and eonsult with DOGM regarding disposal sites. A11

disposal operations wil l be in compliance with Utah Coal Mining Regulations R545-

301 -536  and  R645-30L -746 .

Sediment pond waste (excess spoil) removed from the pond during cleaning

operations wil l be either 1) returned to the mine workings and disposed of in

compliance with MSHA regulations, ot 2) hauled directly to a DOGM licensed coal

waste disposal facil i ty. Prior to cleaning the sedirnent pond, rePresentative

samples of the sediment wil l be collected and analyzed for any acid- and/ot

toxic-forming materials, and the volume of excess spoil to be disposed of wil l

be calculated. If the analytical results exceed the toxic l irnit, the waste

material wil l be handled and disposed of in compliance with regulations

applicable to acid- and/ox toxic-forming materials. Following receipt of the

analytical results and determining the volune of waste to be disposed of, and

prior to cleaning of the sedirnentation pond and disposal of the excess spoil,

Genwal commits to notifying and consulting with DOGM regarding disposal of the

waste 60 days pr ior  to  d lsposal .  Disposal  of  excess spoi l  wi l l  be in  compl iance

with Utah Coal l,[ ining Regulations R645-301-535.100. A11 noisture and runoff from

the pond cleaning wil l be contained in the pond to minimize runoff and

infi ltration to the groundwater system, and other environmencal damage. Acid-

and/ox toxic-forming materials wil l only be disposed of at a facil i ty pernitted

to accept the specific contaminants present.
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Solid waste generated by norrnal rnining activit ies whieh include but are not

l imi ted to wood,  paper,  scrap metal  and bel t ing,  etc . ,  wi l l  be d isposed of

underground along pil lar l ines in accordance with MSHA regulations. If

sufficient space underground is not available solid waste wil l be brought to the

surface and disposed of in a trash container and transported to a state approved

landfil l  for f inal disposal.

Scrap metal and used equipment wil l be stored underground or on the surface

next to the solid sraste container unti l the material is sold to a scrap metal or

used equipment dealer.

Oil concarqinaEed soil from the gas and oil storage area wil l be renoved

prior to reclamation or moving of the facil i ty, and disposed of at an approved

disposal faeil ity l icensed to accept oIl/gas contaminated soil. Contaminated

soil wil l be cleaned and disposed of when an area of ten square feet is

saturated.

In the unlikely event toxic ot l:.azatdous waste is encountered, Genwal will

notify and consult with the Division of Oil, Gas, and Mining, as well as the

State Health Department; the hazardous or toxic naterial(s) wil l be disposed of

at a facil i ty perrnitted to accept the specific conteminants found. No toxic or

hazardous substances wil l be disposed of at a facil i ty not l icensed to dispose

of the contaminants encountered.

14.3.3 Envlronnental Protectlon.

L4 .3 .3 .1  Pro tec t lon  o f  Vegeta t lve  Resources .

14.3.3.1.1 ProJected Inpacts of l l ln lng on Vegetat lve

Resources. Since there are to be no new mine openings, surface structures, or

subs idence (Sec t ion  14 .6 .2 .L ) ,  no  impact  on  vegeta t ive  resources  is  p ro jec ted .

14.3.3.L.2 Uonitor lng Procedures. Mapping of the vegetat ion

in TL5S-R6E-Sec36 and T15S-R6E-Sec2, as wel l  as in the inmediate surrounding
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environs, was accomplished in detail. Color aerial photographs were taken and

used in the field to ground check vegetation types, and as mapping guides in the

lab. The area was mapped by walking a portion of the area while napping the

vegetation types directly on the aerial photographs. The aerial phocographs were

then used to interpolate vegetation conmunities in areas not negotiated by foot.

Helicopter surveys were conducted to enhance rnapping of the rnajor vegetation

patterns. Vegetation data was then transferred to topographic maps. Plates 14. 2

and 14.3 are vegetat ion maps of  T15S-R6E-Sec36 and T16S-R6E-Sec2,  respect ive ly .

Plate L4.4 is a general vegetation map of the areas adjacent to these two

sec t i ons .

14.3.3.2.L Projected Impacts of  l l in lng on Flsh and l l t ldL l fe.

Since no surface disturbance is anticipated, no impacu on fish and wildlife

should occur. Larry Dalton, Division of i{ i ldl ife Resources, conducted an

inventory of  T l -5S-R5E-Sec2 and T15S-R6E-Sec35 on September 29,  L989 which

revealed no raptor  c l i f f  nests.  The area is  of  poor  qual i ty  for  c l i f f  nest ing

raptors (Appendix 13-3)  .

14.3.3.2.2 Ult lgat ing l teasure to be Enployed to Protect Flsh

and lll ldlife. Genwal reeognizes that the Division of i{ildlife Resources and the

Utah Division of Oil, Gas & llining regard all seeps and springs to be important

to wildlife. Should any seeps and springs become affeeted (flow decreased by 50t

or more) by nining activity in state leases ML-21568 and ML-2L569, Genwal will

notify the appropriate agencies and an acceptable nitigation plan will be

developed as discussed in Sect ion 3.4.6.2. Eff luent l in i tat ions set forth in the

NPDES Perrnit regulations (Appendix 3-8) will be conplied with.

L4.3.3.2,3 l lonl tor lng Procedures. The appl icanu has committed

to report to the regulatory authority the presence of any threatened or

endangered species in the area. In the event any threatened or endangered

species is observed to move into state lease ML-21568 or ML-21569, Genwal wi l l

nocify the appropriate agencies and acceptable monitoring and nitigacion plans
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will be developed. Genwal is conmitted to conplying with all monitoring

requirements establ ished in the NPDES Permi t  (Appendix 3-8) .

14.3 .3 .3  Pro tec t lon  o f  Hunan

1 4 . 3 . 3 .  3 . 1  P r o j e c t e d

Ilistorlcal and Cultural. A letter dated

Division of State History states:

Values.

Impacts of lllnlng on llunan Values,

November 27, 1989 fron Jemes Dykman,

"no prehistor ic  or  h is tor ic  s i tes have been recorded wi th in the
project area because no cultural resource surveys have been conducted.
However,  such s i tes may wel l  ex is t  in  the pro ject  area."  (Appendix l -4-4) .

A cultural resource survey was conducted in October 1988 by Les lJilke,

Archeologist ,  Manti-LaSal Nat ional Forest (Appendix 5-6),  in perni t  areas UO-

54762 and a portion of SL-062648. I,Ii lke found no cultural resources in the most-

likely locations, and eoncluded that the remainder of the lease areas shouldhave

no cultural resources. Cultural resources present in the region generally lie

near canyon bottoms adjacent to strean beds (Section 5). The najority of the

area within leases !{L-21568 and },1L-21569 lie above streem beds. Therefore,

Genwal deternines there is at besu only a low potential for historical resources

exist ing in these two state leases.

As a result  of :  1) the low potent ial  for histor ical  resources exist ing in

leases ML-21558 and ML-21559, and 2) no ant ic ipated surface disturbance, Genwal

has determined that no irnpact on possible hunan value sites should occur.

Consequently, there is insufficient evidence to warrant a field survey to

ident i fy possible histor ic si tes in these two leases.

14.3.4 RecLanat lon Pl-an.

14.3.4.1 Seal- tng of Mlne Openlngs.

No new portals to the surface will result from nining of leases ML-21-568

andML-21569. Currentty,  only one explorat ionborehole, DH-7 (NVP-7),  i .ntersects

the proposed mined area (Figures 13-5 and 1-3-5).  Wel l  DH-7 was abandoned in
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compliance \rith IJtr!.C regulations. Any future wells that intersect the proposed

mined area wi l l  be abandoned in compl iance wi th R545-301-531,  R545-301-631-.100,

and  R645-301 -  63L .200  regu la t i ons .

L4.4 Geology

L4,4.L Reglonal Geology and Geology of Leases UL-21558 and UL-21569. A

detailed diseussion of the regional geologic franework, and the geology

(stratigraphy and structure) present at the Crandall Canyon Mine apPears in

Chapter 6. SCrat igraphic sect ions, geologic maps, dr i l l ing results,  and

geochemical results are also found in Chapter 5. A lichologic 1og of the strata

(North Horn, Price River, Castlegate, Blackhawk, and Star Point Forrnations)

encountered in exploration well DH-7 (confidential) appears in Appendix 14-5.

The geologic conditions (stratigraphy, lithology, and structure) present

at the Crandall Canyon mine are very similar to those present at the Trail

Mountain Mine located only ten miles to the south and reported by Lines (1985).

The coal-bearing unit at both mines is the Upper Cretaceous Blacliihawk

Fornation. The Blackhawk Formation is composed of grey sandstone, siltstone,

shale, and coal; it is composed of about 50* fine-grained sandstone at both

mines, and is present in roughly equal thicknesses (650 to 1000 feet at Crandall

Canyon, and 800 to l-l-00 feet at Trail Mountain)(Lines, 1,985; Chapter 5; Appendix

f4-5). The Hiawatha coal bed is the thickest coal bed present at. both mines (up

to 12 feet at Trail Mountain, and 10 feet at Crandall Canyon), and is found near

the base of the Blackhawk (Lines, 1985; Appendix 14-5).

The Upper Cretaceous Star Point Forrnation of Cretaeeous age underlies the

Blackhawk Formation at both rnines. It is predominately composed of massi.ve tan

medium-grained sandstone with ninor inEerbeds of shale and siltstone near its

base. This fomnation outcrops east of the Crandall Canyon Mine and reaches a

thickness of 350 to 450 feet. At the southeast end of Trail Mountain, where the

Star Point is exposed, it is about 500 feet thick (Lines, 1985). This fornation
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is of significance since it and the saturated portions of the Blackhawk

compr ise a regional  aqui fer  present  at  both mine s i tes.

The Upper Cretaceous Castlegate Formation overlies the Blackhawk

and is dominated by massive tan nedium-grained massive sandstone.

thickness of about l-70 to 200 feet at Trail Mountai-n, and is 250 feet

Crandal l  Canyon (L ines,  l -985;  Appendix 14-5) .

Formationo
Fornation

It has a

thick at

The Castlegate is overlain by the Upper Cretaceous Price River Formation,

a gtey mediun- to coarse-grained sandstone interbedded with several thin shale

beds at both mine sites. The Price River i-s about 700 feet thick at the Trail

Mountain Mine (Lines, 1985) , and is about 600 feet thick at the Crandall Canyon

l'l ine (Appendix l-4-5) .

Overlying the Castlegate is the North Horn Fornation of Upper Cretaceous

and Tert iaty age. I t  is composed of interbedded shales, s i l tstones, sandstones,

and limestones. At the Trail Mountain mine it reaches a thickness of about 1000

feet, thickness of only several hundred feet are present at Genwa1 due to

erosion. The North Horn Formation caps the mountain ridges in the Crandall

Canyon area, and serves as a recharge unit to underlying fornations as well as

supplying water to springs within the fonnation.

The Joes Valley fault breaks the continuity of these geologic units at both

the Trail Mountain and Crandall Canyon Mines. The Joes Valley fault lies along

the west edge of Trail Mountain, and along the west edge of East Mountain at the

Crandall Canyon Mine (Davis and Doelling, L977). The Joes Va1ley fault forns the

eastern fault boundary of a graben about 2 niles wide, that extends both north

and south of both mines (Davis and Doelling, L977). Davis and Doelling (1977)

estimate approximately 2300 feet of vertical displacement along the fault in this

area. Stratigraphic dip at both mine sites is very small, only about 2 to 3

d e g r e e s  ( L i n e s ,  1 9 8 5 ;  S e c t i o n  L 4 . 5 . 1 . 4 ) .

14.4.2 Rock Character lst lcs of Coal and AdJacent Unlts.  Chenical

analyses of the coal seam, and the strata irnmedi.ately above and below ln the

areas that have been mined and that are currently being mined have been conducted

( S e c t i o n s  6 . 3 ,  6 . 4 ,  6 . 4 . L ,  6 . 4 . 2 ,  6 . 5 , 5 . 2 ,  a n d  A p p e n d i x  5 - 2 ) .
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Geochemical analyses of State Leases ML-21568 and ML-2L569 wil l be

conducEed in conpliance with Lhe UDOGTI's Guidelines For Underground and Surface

Coal Mining, revised April, 1988. The following analyses of the Hiawatha coal

seam and the irnmediate over- and underlying strata wil l be conducted: Ph,

e leetr ica l  conduct iv icy,  par t ic le  s ize ( texture) ,  sodium absorpt ion rat io ,  non-

sulfate sulfur percent, selenium, total N, boron, maximum acid and neutralization

potent ia ls ,  organie carbon,  as wel l  as soluble Ca,  Mg,  and Na.  Speci f ie  sample

analysis methods suggested in Table 5 of the above referenced UDOGM guideline

will be uti l ized. Sanples wil l be collected and analyses run at the tine of

conmenceoent of rnining operations, as l ithologic/hydrologic conditions change

during nining operations, and as directed by the UDOGM.

L4.4.3 Geologic Effects On Mlning. Discussions of rnining hazards, surface

hazards, and impacts of mining aPPear in Section 6.6.

L4.5 Hydrology

14 .5 ,L Groundwater Hydrology.

L4.5.1.1 l{ethodology and Reglonal Gror:ndwater Hydrology. Seep and

spring survey methodology, and che regional groundwater hydrolory ate outlined

i n  S e c t i o n s  7 . 1 - . L  a n d  7 . L . 2 . 1  r e s p e c t i v e l y .

L4.5.L.2 State Leases UL-21558 and ML-21559 Pl-an Area Aqulfers.

Hydrologic characteristics of the North Horn, Price River, Castlegate, and

Blackhawk Formations are reviewed in Sect ion 7.1.2.2. Locat ions of seeps and

springs monitored during 1985, Lg87, l -989, and 1990 are shown in Figure L4-2.

The geol-ogic occurrence and use of seeps and springs is found in Appendix 14-5.

Flow rate and temperature measurements appear in Appendix L4-7. Specific

conductivity and Ph measurements are found in Appendices l-4-8 and L4-9,

respectively. Field water-quality neasurements are suurmarized in Appendix 14-10.

Approxirnately 50t of all the seeps and springs found during the early-

season surveys had flows of one gallon per minute or less (Appendix 14-7). These
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flows typically decreased by the tirne of the late-season surveys, with most of

the 1ow-f low sources issuing only as seeps or being dry. The najor i ty of seeps

and springs issue from bedding planes separating porous sandstones or fractured

zones from underlying low-permeabiliCy siltsrone and shale beds.

The occurrence of groundwater at Trail Mounuain (Lines, l-985) is very

similar to that at Crandall Canyon. fhe najor water bearing uni.t at both mines

is the regional Blackhawk-Starpoint aquifer. The Trail I 'tountain Mine is overlain

by perched aquifers in the Blackhawk, Castlegate, Price River, and Norch Horn

Formagions; these perched aquifers are separated by unsaturated zones (Lines,

1985). Seep and spring survey results at Crandall Creek also reveal the presence

of perched aquifers in the sr-e formations. As at Trail Mountain, this perching

occurs'where more-pentreable strata overl ie less-permeable strata (Lines, 1985;

Appendix L4-6).

The distribution of seeps and springs anong the formations present at both

the Trail Mountain (Lines, 1985) and Crandall Canyon (Appendix 14-6) mines is

very similar. At both mines the largest percentage of seeps and springs are

found in the North Horn and Price River Formations. In the Crandall Canyon Mine

area 4Ot of al-l seeps and springs emit fron the North Horn Formation, and 42t

enit from che Price River Formation. At Trail Mountai.n, 55t of all seeps and

springs are found in the North Horn, and 29* are present in the Priee River

Formation. The Blackhawk Formation accounts for only 12t of the seePs and

springs at Crandall Canyon, and only 7t at Trail Mountain. Sinilarly, in both

mine areas the smallest percentage of seeps and springs are found in the

Castlegate Formation; only 9t were found enitting from the Castlegate at Trail

mountain, and only 6t were found at Crandall Canyon. The relative percentage of

seeps and springs found at the Crandall Canyon rnine are corrected for those

monitored in the alluvial valley floor deposits - principally Joes Valley Fault

Graben.

The low flow rates from most of the seeps and spri.ngs enitting fron uhe

Blackhawk Formation (Appendices 14-6 and L4-7) result from the low hydraulic

conductivity of the formation where it remains unfractured. Laboratory

perneability data frorn a core sanple taken in T17S-R6E-Seo27 at Trail Mountain

indicate an average horizontal hydraulic conductivity of 1.3x10-2 feet per day,
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and an average vertical hydraulic conductivi-ty of 3.8x10-3 feet per day for

sandstone uni ts  of  the Blackhawk Format ion (L ines,  1985).  Shale and s i l ts tone

samples of the Blackhawk Forrnation have maximun horizontal and vertical hydraulic

conduet iv i t ies of  only  1.0x10-7 and 1.2x10-6 feet  per  day,  resPect ive ly  (L ines,

l-985). These low hydraulic conductivit ies of the shales and siltstones indicate

that uhese finer-grained sediments within the Blackhawk serve as barriers to the

downward migration of water. As a result, wacer rechatge into the Blackhawk,

either frorn adjacent formations, snow melt, or ralnfall, is allowed to percolate

vertically Ehrough sandstone beds unti l a siltstone/shale bed is encountered at

which time the water is forced to travel laterally along the bedding plane to the

surface. Similarly, the najority of the seeps and springs in the Castlegate,

Star PoinE and North Horn Formations observed in the field surveys in Crandall

Canyon also.issue from bedding planes. Due to the presence of these vertical

perneabil ity barriers, the aquifers in the North Horn, Price Ri.ver, Castlegate,

as well as in the upper portions of the Blaekhawk Formations are perched, with

no direct cornnunieation to the underlying regional Blackhawk-Star Point aquifer.

Consequently, dewatering of the Blackhawk-Star Point aquifer resulting from

rnining'the Hiawatha Coal of the Blackhawk Formation has l itt le potential of

affecting seeps and springs in the area (Lines, 1985) .

A11 seeps and spr ings in  T1-5S-R6E-Sec36 (Lease ML-21569),  as wel l  as those

in surrounding sect ions,  to  the west  in  T15S-R6E-Sec35,  east  in  T l -5S-R7E-Sec31,

nor th in  T1-5S-R5E-See25,  and nor thwest  in  T1-5S-R5E-Sec26 (Figure L4-2>,

principally drain aquifers in the North Horn and Price River Formations (Appendix

L4-6). These aquifers Lie t+70 to 24L0 feet above the top of the Hiawatha Coal

Seam, are found along bedding planes and appear perched with no direct hydraulic

connection to the potencial mine workings in the Hiawatha coal bed. As a result,

mine dewatering is antieipated to have minimal, if any affects on these seeps and

spr ings.

Sin i lar ly ,  seeps and spr ings in  T l -65-5E-Sec2 (Lease ML-21568),  as wel l  as

those in surrounding sections, to the south in T15S-R5E-Secl-l-, and to the

southeast in T16S-R6E-Sec12 (Appendix L4-6), drain aquifers in the North Horn and

Price River Formations. These perched aquifers l ie l-380 to 2150 feet above the

top of the Hiawatha Coal Seam, and do not appear to be in hydraulic conmunication

with the potential mine workings in the Hiawatha. Hence, there exists only a
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mininal likelihood that these seeps and springs would be affected by nine

dewatering.

Seeps and springs easc of lease l , l l . -21558, in Tl-65-R6E-Seel-  (Figure L4-2),

emic water fron the Blackhawk Formation (Appendix L4-6). The elevations of these

seeps and springs lie 420 to 700 feet above the potentiometric surface of the

regional Blackhawk-Star Point aquifer. These seeps and springs appear to also

be discharging from perched aquifers. With no direcu conrnunication to the

underlying regional aquifer these wauer sources should not be affected by nine

dewatering.

Seeps and springs to the northwest of Lease ML-21568 in Tl-5S-R6E-Sec34, to

the west in T15S-R6E-Sec3, and to the southwest in T165-R6E-Sec10 (Figure L4-2),

discharge from the North Horn Formation, or alluvium covering the Noruh Horn

Formation in Little Joes Va11ey. In contrast to other seeps and springs in the

study area, flows from these water sources increased substantially between the

July and October l-987 surveys (Appendix 14-7). This anomalous water flow trend

is attributed to three factors. First, recharge from the Joes Valley Fault Zone.

These water sources lie in a linear trend parallel to the fault zone, directly

along. or to the west of Indian Creek which also follows the trace of the fault

zone. Secondly, recharge from water in the colluvium and alluviurn on the west-

facing slope of East Mountain flows dowritril l toward Little Joes Valley and

discharges into the valley alluvium. The relatively late arrival of uhis water

is due to the lag tine as this snow melt-derived water travels through the soil

to the valley floor. Thirdly, these seeps and springs in Little Joes Valley lie

in a different drainage basin than those in the rest of the study area, a

drai.nage basin which is displaying a contrasting flow pattern to that present in

the Huntington Creek tributaries on the east-facing slopes of East Mountain.

14.5.1.3 Groundwater Development and Ulne Dewaterlng.

14 .5 .1 .3 .1  l {a te r  Supp ly .  Tab le  14-2  conta ins  a  l i s t ing  o f

groundwater rights (and their associated seeps and springs) in and adjacent to

State Leases ML-21558 and ML-2L569. This data was obtained from the files of the

14-  16 Revised 04/09/92



Utah Division of Water Rights in June 1990. I ' lore in-depth information concerning

these rights is contained in Appendix 14-11. Locations of these water rights are

denoted in Figure L4-3. Table l-4-2 also shows what groundwater righu corresponds

to the seeps and springs observed in the field inwentories.

No sign of current use by stock animals has been observed during the seep

and spring inventories. Apparently, the use of these water rights has been

curta i led.

14.5.L.3.2 l l lne Dewater ing.  Present  in f low into a l l  o f  the

Crandall Canyon mine workings total no more than 100 gallons per minute. The

vast najority of this inflow is occurring in the old mine workings (Leases UO-

54762 and SL-062648). Only negligible mine inflow has been encountered in the

right-of-way and State Lease VIL-2L569. Currently. waler used in mining

operations old mine

workings

tion on Groundwater. Mine

dewatering (resulting in removal of water fron the aquifers) is the prinary

mechanism by which the groundwater system may be impacted. As previously stated,

it is believed that the water ernitting from seeps and springs in State Leases ML-

2L568 and ML-2L569, as well as in the surrounding areas, ori-ginate from perched

aquifers with no direet conrnunication with the regional Blackhawk-Star Point

aquifer. Thus, dewatering resulting from nining the Hiawatha Coal of the

Blackhawk Formation has little potential for inpact. This observation is in

agreenent with conditions present at Trail Mountain as reported by Lines (1985).

As previously stated, average horizontal and vertical hydraulic

conduct iv i t ies of 1.3x10-2 and 3.8x1-0-3 feet per day, respect ively,  are present

in sandstones of the Blackhawk Formation (Lines, 1985). Blackhawk shales and

siltstones have maximum horizontal and vertical hydraulic conductivities of

1 .0x10-7  and 1 .2x10-6  fee t  per  day ,  respec t ive ly  (L ines ,  1985) .  L ines  (1985)  a lso

reports maxi.mun horizontal and vertical hydraulic conductivities for the Star

Point Sandstone of 3.1x10-2 and l- .1-x10-2 feet per day, respect ively.

punped to State Lease SL-21

A11 inflo\r water is used in underground nining operat
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A slug test performed in MII-I in Crandall Canyon (Figure 7-4) revealed a

hydraulic conductivity of 0.1 foot per day for the Star Point Sandstone (section

7 .L .2 .2 ) .  Th i s  va lue  t rans la tes  t o  a  t r ansm iss i v i t y  o f  4 .5  squa re  f ee t  pe r  day ,

s in i lar  to  those repor ted by L ines (1985) at  Tra i l  Mounta in.

A nap of the potentiometric surface of che Blackhawk-Star Point aquifer in

Crandall Canyon appears in Figure L4-4. The horizontal hydraulic gradient is

0.12 foot per foot. This mapped area of the potentiometric surface underlies the

steep south-facing slope of Crandall Canyon (eompare with Figure 14-3). Hence,

this horizonxaL hydraulic gradient can be regarded as high for the Crandall

Canyon area as a whole. Due to the topographic elevaEion of the Hiawatha Coal

Seam in Leases ML-21568 and I"lL-2L569 the mine workings wil l be in the saturated

port ion of  the Blackhawk-Star  Point  aqui fer  (compare Figures L4-4 and 14-5) .  As

a result, groundwater inflow at the Crandall Canyon Mine is expected.

Estimates of groundwater inflow into the Crandall Canyon mine are based on

nodeling results of Lines (1985) obtained from study of the identical regional

Blackhawk-Star Point aquifer system at Trail Mountain. Lines used a finite-

dimensional computer model developed by l"lcDonald. and Harbaugh (1-984) to obtain

order-of-magnitude estimates of potential mi.ne inflow resulting from mine

dewatering.

Mine inflow rates in leases Ml--21568 and ML-21569 are estimated using

Figure L4-6. The graph appearing in Figure 14-6 uses hydraulic conductivit ies

of 0.01- and 0.02 foot per day for the Blackhawk and Star Point Formations,

respectively. To evaluate the accuracy of these curves in predicting inflow into

the above mentioned leases, the amount of water currently entering the present

mine workings in areas below the potentiometric surface of the regional

Blackhawk-Star Point aquifer were compared to thac predicted in Figure L4-6. The

area presently beneath the potentiometric surface is about 3000 feet in length

and L500 feet in width (compare Figures L4-4 and f4-5). The fanily of curves

(Figure L4-6)  wi th a hor izonta l  hydraul ic  gradient  ( I )  o f  0.098 were used,  s ince

this hydraulic gradient value agrees closely with that measured at Crandall

Canyon  ( I : 0 .L2> .  The  p red i c ted  i n f l ow  o f  0 .33  c f s  (148  gpm)  i s  above  the

present-day observed inflow of 1-00 gpn. As a result, predicti-ons of rnine inflow

L4-22 Revised 04/09/92
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rates to be experienced in Leases l,1L-21558 and ML-2L569 obtained fron Figure L4-6

can be regarded as h igh l in i ts .

Lease ML-2L568 has a total uine width and length of 5400 and 7400 feet,

respeet ive ly  (Plate 14-1) .  The proposed mine area wi th in lease ML-2L569 has a

tota l  width of  4880 feet  and length of  5 l -50 feet  (Plate 14- f ) .  The curve

corresponding to a mine width of 5000 feet in Figure L4-6 Ls used in estinating

inf low for  both leases.  Est imated inf low into Lease ML-21568 is  0.81 cfs  (364

gpn);  in f low into Lease ML-2L569 is  est imated to be 0.67 cfs  (300 gpn)(Figure 14-

6) .  Since these est imates are for  fu l ly-developed mine areas,  in f lows to be

experienced during nining operations are expected to be lower, and progressively

increase during development of the mine workings. The emplacement of the

najority of the nine inflows are anticipated to be encountered in gob sections

near the working face of the mine.

As previously mentioned, present nine inflow is considerably less than that

predicted. Negligible mine inflow in the Right-of-Way and Lease ML-21-569

indicate the potentiometric surface nay 1ie below the Hiawatha Coal bed. Ihis

observation is contradictory to the potentiornetric surface elevation projected

into the State Leases from monitoring well data collected in Leases UO-54762 and

SL-L62648. To more accurately predict rnine inflow raLes, and effects on the

regional Blackhawk-Star Point aquifer two in-mine groundwater monitoring wells

wil l be dril led in State Lease ML-2L569. These wells wil l enable more accurate

determination of the potentiometric surface, hydraulic gradient, and projected

nine inflow rates in the state leases. The effects of nining on groundwater wil l

be revaluated and Chapter 14 nodified.

14.5.L.5 Ui t igat ion and Contro l  P lan.  Based on informat ion

presented in the preceding section, only rninimal impacts on groundwater resources

in the vicinity of Leases ML-21568 and ML-2L569 may result.

Should it be necessary to develop alternate water supplies due to

unexpected diminution or interruption of flows as a direct result of ninlng

activities, the applicant r,ril l contact the Utah Division of Wildlife Resources

and develop plans to replace water supplies in quantity and qualicy, on a case-

L4-26 Revised 04/09/92



by-case basis. This would be augrnented with water currently owned by Genwal

Conpany, and would be a 1 to 1 replacement through wells and diverting

underground flows and or other nit igation as to discusions with UDI,IR.

Currently, treatment of mine water prior to discharge into Crandall Creek

includes use of one underground surnp (Sect ion 7.2.3.2).  Discharge to Crandal l

Creek has occurred only 3 times in the last 5 years (NPDES Pernit - Appendix 3-

8 ) .

Currenc nine inflow totals approxinately 1-00 gprn. An underground \tater

budgeu (January 1-5, 1991-) appears in AppendixL4-L2. Current (1990) use of mine

inflow is 7.6 gpn. Projected use of nine inflow in State Leases ML-2L568 and ML-

2L569 Ls 7.9 gpr. The quantity of nine inflow that is lost to evaporation and

infiltration are estimates based on experience at other mines, and the infrequent

need to discharge into Crandall Creek. The quantity of nine inflow that will

exit the mine via evaporation is likely greater than the present value.

Although \arorst-case estimates of mine inflor,r in the state leases are

greater than the present inflow rate, the actual inflow rate to be encountered

is unknown. In order to effeetively treat nine inflow an additional sr:mp and

pnnp house will be built in the southeastern corner of Lease ML-2L569 (Appendix

l-4-13). This new sump will be equipped with a Worthington pump capable of

punping 150 gpn at 400 psi. This proposed sump will serve as the prirnary

treatment facility for uine inflow, as well as the active water supply for nining

operati-ons. The existing sr.rmp will be maintained as a secondary water treatment

faci l i ty.  I f  discharge is required, water to be discharged wi l l  be ini t ia l ly

treated in the proposed. sump in Lease ML-21569, then ptunped to the secondary

(presently existing) sump, prior co discharge into Crandall Creek.

In the event mine inflow rates exceed the capacity of these treatment

facilities to treat the mine inflow to meet the discharge linit criteria outlined

in the NPDES Permit, Genwal cornmits to rnodifying these treatment facilicies

and/or constructing additional facilities in order to ensure coropliance with the

NPDES Permit. Treatment facilities to be considered include enlargement and/ot

construction of additional underground sr.rmps and/or surface settling ponds. If

excessive water volumes are encountered the use of flocculants and gel-logs will

L4-27 Revised 04109/92



be considered as stopgap measures unti l more permanent treatment facil i t ies are

in -p lace .

L4.5.1.5 Groundwacer l lonltorlng Plan. Groundwater monitoring for

Leases ML-21568 and ML-2L569 and the surrounding area wil l include collection of

water quality and quantity data from spring SP 2-24 (waxer right 93-1405) and SP

2-9 (waxer right 93-L404) (Flgure 14-3). These water sources were chosen slnce

water rights have been fi led for these springs with the U.S. Forest Service

(Table L4-2), and they fall within the uaximum linit of possible subsidence

(Sect ion L4.6.2.L>.  Samples wi l l  be preserved and analyzed according to

procedures out l i .ned in Sect ion 7.1.5.  Appendix 13-6 conta ins an example of  the

nater saurpling field report forms to be used.

Quarterly inventories identifying the location and geologic occurrence of

nine inflows that exceed three gallons per minute wil l be conducted. Specific

inflows wil l be selected for continued monitoring in consultation with the UDOGM.

Inflow samples wil l be collected quarterly and analyzed according to Table 7-4.

Samples collected during the low-flow period (normally the 4th quarter) wil l be

anaLyzed aecording to Table 7-5 when' init ially encountered, in the years 1995,

2000, 2005, and at S-year intervals thereafter during the operational period of

the mine. This schedule was chosen Eo maintain sampling consistency with the

inf low points present ly  being moni tored (Sect ion 7. t .6) .

14.5.2 Surface water Hydrology.

L4.5.2.L llethodology and Exlstlng Surface llater Resources.

Detailed discussions of the nethodology of investigation, and existing

sur face water  resources are found in Sect ions 7.2.1-  and 7.2.2 respect ive ly .
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]-4.5.2.2 Surface llater Development and Control .

l -4.  5 .  2 .2 .L l later Supply.  Table 14- 3 contains a l isuing of

surface water righcs in the plan area as well as areas adjacent to Leases ML-

2L568 and ML-21-559. This dara was obtained from the files of the Utah Divlsion

of I'Iater Rights in June 1990. More in-depth data pertaining to these water

rights is found in Appendix 14-l-1. Locations of these surface water rights are

denoted in Figure L4-7.

A11 surface rights are held by the U.S. Forest Service or the State of Utah

Division of State Lands and Forestry for stocktvatering purposes. However, during

the seep and spring surveys (June 1985, October 1985, July 1987, October L987,

October 1989, June l-990) no signs of stock usage of these surface water rights

were observed. Although the rights exist, usage is apparently curtailed.

14. 5. 2.2.2 Rr:noff  -  and Sediment-Control  Facl l l t les. A

detai led discussion of runoff-  and sediment-control  faci l i t ies consist ing of:

sedimentation pond and dam, primary and emergency spillways (riprap, bed

material, and filter blanket), and boulder-covered slope is found in Section

7  . 2 . 3 . 2  ( s e e  a l s o  A p p e n d i c e s  7 - 4 ,  7  - 5  ,  7  - 6  ,  a n d  7  - 7 )  .

L4.5.2.3 Effects of }tining on Surface llater. Runoff- and sediment-

control  faci l i t ies discussed in Sect ion 7.2.3.2 were designed to safely and

effectively eonvey and control runoff fron the specified storm events. As a

result, sedi-ment yields in the pernit area will be minimized.

No retreat nining will be conducted rtrithin the stream channel buffer zones

of both the south and north forks of Crandall Creek, Blind Creek, and the south

fork of Horse Creek until Genwal has shown what reaches of these streams of

perennial, and that these reaehes will not be adversely effected by nining

aet iv i t y  (P la te  14-1) .

L4.5.2.4 Ultlgatlon and Control Plans. The forenamed runoff- and

sediment control facilities, designed to protect and nitigate potential ixnPacts

to the surface hydrologic balance of the area, will be subject to quarterly
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inspections to ensure continual effective operation. Necessary repairs wil l

conducted immediately. An example of a cypical inspection form to be used

found in Appendix 13-6.

Should it be necessary to develop alternate water supplies due to

unexpected diminution or interruption of flows as a direct result of rnining

activities, the applicant will contact the Utah Division of Wildlife Resources

and develop plans to replaee lrater supplies in quality and quantity on a case-by-

case basis. The nethodology under consideration and currenuly in use in other

areas are: Et)zzlers, catch basions, wells and diverting underground mine flow to

impacted areas.

L4.5.2.5 Surface llater llonitoring Plan. A 12-inch parshall fh:me

has been installed at the mouth of Blind Creek (Appendix L4-L4, Figure 14-13) to

monitor water-levels. This flr:rne is equipped with a Stevens Type-F water-level

recorder to allow collection of continuous stream discharge data. Charts will

be changed and the flume inspected nonchly. Caleulations of return-period/peak-

flow estimates appear in Appendix 14-14.

Stream flow observations made during drill ing operations as well as seep

and spring surveys suggest that large portions of the south fork of Horse Creek,

Blind Creek, and both the north and south forks of Crandall Creek have only

ephemeral and intermittent flows within State Leases ML-21569 and ML-21559.

Figure L4-7 and Plate 3-3A show the points of transition between pierrenial and

internittent flow.

Stream channel monitoring stations have been established along both the

north and south forks of Crandall Creek, Blind Creek, and che south branch of

Horse Creek to determine what stream reaches exhibit perennial flow (Plate 14-5).

Stream flow and water temperature will be measured twice nonthly fron May through

July, and monthly during the remainder of 199L when the area is accessible.

Stream monitoring results are found in Table L4-4. Stream monitoring will cease

at the end of l-991, and a determination of what stream reaches exhibit perennial

flow will be made.

be

i s
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STATION
i - - - ' - t - i

I (qpm) | (C) (spm) (c) m c)i c
CRANDALL CREEK

-_li --*T---t
188 |
(s) I

-z-\i
-G) 

li
7s4 i6 ,
673 i61

1 997
2370

6
4

4.7
41

14
G

s92
250

11
11

cN-3 5 S (s) (s) 2985 4i l
cN-4 I (s) (s) (s) (s) 1 683 4 167 11
cN-s S S S S 422 4 1.5 14 19 9
cN-6 (s) (s) (s) (s) 148 4 1.5 14 8.5 10
cN-7 (s) (s) (s) (s) 447 4 2 16 I 9
cs- 1 241 2 467 5 3357 4 3590 10 1 037 7
cs-2 (s) (s) 337 5 21 00 4 1234 12 215 6
cs-3 (s) (s) 930 5 1 961 4 185 7 262 5
cs-4 (s) (s) DRY 1010 3 202 10 DRY
cs-5 (s) (s) (s) (s) 1 041 3 19s 10 34 I
cs-6 (s) (s) (s) (s) 505 2 5 20 DRY
cs-7 (s) (s) (s) {s) 107 1 1 13 DRY
cF- 1 300 4 1 400 6 3200 b 1 200 12 1647 12
cF -2 300 4 1 400 6 3200 6 1200 12 1 378 12

BLIND CYN. CREEK
B-1 (s) (s) 673 7 1 260 7 1 00s 16 399 18
B-2 (s) (s) 673 7 1 795 7
B-3 (s) (s) 609 6 1 000 7 447 12 281 18
B-4 (s) (s) 448 6 1120 7 207 15 247 16
B-s (s) (s) (s) (s) 1120 6 419 16 228 19
B-6 (s) (s) {s) (s) 673 4 495 15
B-7 (s) (s) (s) (s) 337 4 600 15 117 16
B-8 (s) (s) (s) (s) 107 4 280 13 1 320
BF (s) (s) 670 7 1 000 7 218 18 220 16

HORSE CREEK
H-1 (s) (s) 2513 7 705 6 265 19 201 14
H-2 (s) (s) 1 997 7 2000 6 396 18 311 17
H-3 235 1 1 387 7 2890 7 300 17 2s0 13

HN_ 1 (s) (s) s90 7 673 4 3 10
HS-  1 (s) (s) 758 7 1 293 3 20 14
HS-2 (s) (s) 785 7 1515 3 31 14
HS-3 (s) (s) 978 7 1 680 4 100 14
HS_4 (s) (s) 780 7 2423 6 496 18 167 14
HS-5 (s) (s) 747 7 2356 6 319 17 131 14
HS-O (s) (s) (s) (s) 1185 2 97 14 50 14
HS-20 (s) (s) (s) (s) 201 5 2 186 16 1s0 13
HS-30 (s) (s) (s) (s) 1777 1 80 13 71 13
HS-40 (s) (s) (s) (s) 1777 1 65 12 10 13
HS-50 (s) (s) (s) (s) (s) (s) 56 12 6 13

STREAM FLOW AND TEMPERATURE MEASUREMENTS 1991

.--4fr:il5:-MAY-6: J0N
, Fr-ow, rEM p r L6W-' r zuF 

-r 
lo w TC r',rF fiOW;EME FtO WITEMF l
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STREAM FLOW AND TEMPERATURE MEASUREMENTS 1991

CN-2  ,112  i10 84  12  r154  I 25 7 11 o

CN-3  , .  45  :  12 16  i15  309 i  9 19 5 10 4
cN-4 r '  58  I  12 55 13 r i  238 |  9 15 6 5.6 5
cN-s I 0.2 12 3 g  l !  10 9 DRY DRY
CN-6 1 .6 rt DRYi - i l  66 8 DRY DRY
cN-7 0.2 12 DRYi  -  \  25 9 DRY DRY
cs- 1 337 8 300 i8  i i  583 i6 210 5 105 7

-2 l i  135  i  I 140 i  7  r ,  95  I  6 13 7 t . o I
cs-3 140 o 100 7 i i  75 19 6 37 5
cs-4 DRY DRYi* , ,  DRY DRYi  - DRY

-5 14 10 o 9  j 17 7 2.7 7 30 5
cs-6 DRY DRY DRY DRY DRY
cs-7 DRY DRY DRY DRY DRY
cF- 1 956 13 620 12 1 054 7 406 7 619 I
CF_2 1 328 13 620 12 1 054 7 406 6 619 I

BLIND CYN. CREEK
B-1 100 co 13 oc 11 44 I 30 4
B-2 56 12 45 11 25 9 31 8
B-3 42 18 12 14 1 '1 3.3 7 17 4
B-4 4.4 28 1 ' t 1.7 11 2 7 6 6
B-5 10.4 5 14 o.25 11 2.3 12
B-6 8 12 0.25 13 0.3 18
B-7 2 12 2 13 0.8 I 0.5 12
B-8 4 18 5.6 16 o.7 16 0.6 12
BF 229 146 14 73 11 146 I 109 5

HORSE CREEK
H-1 50 17 28 14 14 14 28 7 50 7
H-2 21 17 12 14 28 8 22 7
H-3 42 18 42 15 12 14 42 10 35 7

HN_ 1 DRY DRY DRY DRY DRY
HS-  1 3.5 18 5 13 o 14 6 6 5.6 6
HS_2 13 17 6 13 12 14 9 6 19 4
HS-3 18.7 16 17 13 I 14 13 6 9 5
HS-4 21 17 25 15 I 15 23 6
HS-5 21 17 16 14 6 14 33 6 72 7
HS_O 1.5 19 5 16 1 .5 15 2.3 6 1.5 5
HS-20 0.5 21 o.2 16 0.7 18 2 8 1 6
HS_30 1.0 18 0.5 15 r i  0 .5 16 o.2 7 1.5 5
HS_40 0.2 18 DRY DRY 0.15 I DRY
HS-50 DRY DRY DRY DRY DRY
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STREAM FLOW AND TEMPERATURE MEASUREMENTS 1991

r-N0\-6_T3 ll
i-rloWlTrrrrtFl
jr /.'r.'.trt I tr:t ilSTATION

EFANDALLET---TN-1
112 I  5  |

cN-2 112 1
cN-3 75 2
cN-4 19 1
cN-5 12 2
cN-6 0.5 1
cN-7 DRY
cs- 1 337 5
CS_2 150 5
cs-3 93 4
cs-4 DRY
cs-s 2 1
cs-6 DRY
cs-7 DRY
cF-1 FRZN
aF-2 FRZN

BLIND CYN. CREEK
B-1 168 4
B-2 125 4
B-3 40 4
B-4 18.7 3
B-5 62 3
B-6
B-7 15.6 2
B-8 1s.6 2
BF FRZN

HORSE CREEK
H-1 701 2
H-2 96 2
H-3 344 1

HN- 1 DRY
HS- 1 37 4
HS-2 93 4
HS-3 84 4
HS-4 84 4
HS-5 122 2
HS-O 112 4
HS-20 9.3 b

HS-30 DRY
HS_40 DRY
HS-50 DRY

(s)
( - )

(FRZN)

Inaccessible due to snow lining stream and/or covering stream.

No data.

Flumc frozcn.
' Hcavy rains fcll during Scpt 5-6 and July l4- 16 surrrcys. Snow corrcring and lining thc stream was mclting during Nou 6- 13 surrty

14 -35a Rev i sed  4 /8 /92



Sanples to be analyzed for water quality wil l be eollected quarterly from the

flr.rne site. Samples wil l be anaLyzed according to the l ist contained in Table

7-8.  In  the years 1990,  1995,2000,  and at  5-year  in tervals  thereaf ter  unt i l  the

bond is released, samples collected during the low-flow period of the year

(normally 4th quarter) wil l be analyzed according to Table 7-9. Samples wil l be

anaLyzed for total and dissolved constituents according to the above referenced

lists. Further details of the surface water monitoring plan are discussed in

S e c t i o n  7  . 2 . 6 .

L4.6 Geotechnical

L4.6.1 Underground Ml-ne Deslgn. An underground mine design has been

developed and appears in Plate Lt+-L. Mined areas within both leases are bordered

by barrier pil lars a minimum of 100 feet wide. Typical entry-ways are 20 feet

wide. Typical pil lars are 55 feet wide and l-00 feet long, with 75 by l-20 foot

centers. Five entries comprising I 'west mainstt have been designed as a westward

extension of the right-of-way into lease yfr--2L569. Four entries comprise a

north-south submain running along the eastern border of lease l{L-2L569. Five

entries eomprise an easL-west submain along the northern edge of lease ML-21569.

Mains and submains wil l be first mined on1y. Eight panels have been designed in

lease ML-2L569. A barrier pil lar 100 feet wide runs along the \destern edge of

the lease.  Pi l lar  height  in  lease ML-21-559 var ies f ron f ive to ten feet .

Lease I ' lL-21-558 is to be accessed via five entries which extend southward

from West Mains along the eastern edge of the lease. Five entries, running east-

west along the northern and southern lease boundaries extend to within 100 feet

of the western edge of lease l,IL-21568, and access L2 panels. Mains and submains

wi l l  be f i rs t  mined only.  Pi l lar  height  is  e ight  feet .  A barr ier  p i l lar  1-00

feet wide exists along the western lease boundary.

1 4 . 6 . 1 . 1  C o a l  P i l l a r  D e s l g n .

An isopach map of the Hiawatha Coal Seam overburden appears in Figure 14-8.

Overburden thickness above the area to be rnined in Lease ML-21568 ranges fron 750

to 2200 feet. The area to be mined in Lease l,ll-21569 has overburden thicknesses

L4-36 Revised 04109/92
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of 600 to 2100 feet.  Coal pi l lar height is 8 feet ln Lease ML-2L568, and ranges

fron 5 to l0 feet in Lease ML-2L569. An average uniaxial compressive strength

of 1-821 psi  (geomechanical  tests,  Appendix 14-15) were used in the pi l lar safety

factor calculat ions.

Methods used to evaluate safety factors of the pillar design are discussed

ln  Sec t ions  L2 .3 .1  and L2 .3 .2 ,  as  we l l  as  in  Append ix  12-1 .  A  min imum aceeptab le

safety factor for nain entries and rooms are 1.5 and L.3, respectively (Appendix

L2-L). Calculations of pillar safecy factors are found in Appendix l-4-16. In

Lease ML-21568 pill-ar safety factors for rooms androain entries range fron 1.37

xo L.96 and 1.39 co 2.45, respect ively.  Pi l lar safety factors for roorrs and main

entr)rways in Lease ML-21569 range from L.47 to 2.45 and 1.78 to 4.37,

respectively. As the ratio of pillar length to height approaches 12, pillars are

regarded as being able to bear any load (Sect ion l -2.3.2).  The pi l lar length to

height rat io in Lease l{L-21568 is 17.5, and in Lease ML-2L569 ranges fron l -7.5

to 23.3, all well above the walue of L2; thus the pillars should be able to bear

any load.

L4.6.L.2 Roof Span Design. Accepted pract ice in the Wasatch Plateau

is to use 20-foot entry and crosscut widths. Previous experience in the Crandall

Canyon and nearby mines have supported this roof span width. Roof span in Leases

ML-21558 and I'lL-2i-569 is 20 feet in entries and crosscuts. Roof support bolting

will consist of a minimum 4 foot resin pins with 5 foot centers

L4,6.2 Subsldence Effects of l t ln ing.

L4 .6 .2 .L  ProJec ted  Subs idence Ef fec ts .

In order to delineate the naximum limiu of possible subsidence in the

vieini ty of Leases ML-21568 and ML-21559, a posiuive l in i t  (draw) angle of 21o

from vertical (59" fron horizontal) from the lease boundaries was used. A

correction for topographic variability was nade in order to accuracely determine

the maxlmum surface limit of subsidence. The naximum surface linit of possible

subsidence is shown in Figure I4-9. A discussion of the methodology used in

deterrnining the maximum linit of subsidence i.s given in AppendLx L4-L7. And in
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o
the TerraTek report found in appendix 14-9. Draw angles of 15o or less have been

observed in moderately strong overburdens in the Book Cllffs and Sumrnerset mining

areas of  Ucah and Colorado,  respect ive ly  (sect ion 7.1.4) .

Maximun subsidence magnitudes that may oecur appear in Figure L4-9. The

nethod used in calculating subsidence magnitude is discussed in sections L2.4.L

and 12.4.2, pert inent graphs appear in Appendices 12-3 and L2-4. I 'he maximun

anount of possible subsidence is only 3.5 feet, and occurs in the central

port ions of Lease ! '1L-21568. This 3.5 feet subsidence is worst case and wi l l

probably be in the order of 3 to 4 inches according to TerraTek. Subsidence

values were calculated by reducing coal thicknesses shown in Plate 3-3 by 50t

which represents the unrecoverable coal in the pillared areas. These values were

mult ipl ied by 708 to obtain the naxinum amount,  i .e.  r , rorse-case scenario,  of

subsidenee possible (Appendix 12-3). The subsidence values were further reduced

in areas bordering the barrier pillar along the perineter of the Leases according

to AppendLx L2-4. A one foot contour interval was used to map the rnajoricy of

this subsidence data. A 3.5 foot contour was added to delineate that areawhere

the maximum possible amount of subsidence uay occur.

Figures 14-09 and 14-10 shows the extend ofworst case naximum subsidence.

Those seeps and springs Lhat l-ie within the maximum lirnit of surface

subsidence are delineated on Figure 14-10. Seeps and springs within the

subsidence linit emit water from the North Horn and Price River FormaEions L000

to 2100 feet (100 to 2l-0 times the coal bed thickness) above the interval to be

nined. If repeated subsidence via roof failure occurs, elastic deflation is

belleved to occur at a distance of nine coal sean thicknesses (90 feet) above the

coal (see Sect ion 12.4.2).  I f  any tension cracks do develop, they should be

sealed by cl-ay roigration occurring during elastic deformation. As a result,

these seeps and springs should not be affected by subsidence, however nonitoring

wi l l  be  conducted  as  descr ibed in  sec t ion  l -4 .5 .1 .5 .

L4.6,2.2 Subsldence Control and Mltlgatlon llethods.

Examinations of federal, state, and county records, as r*ell as the surface

revealed there are no man-made structures, ut l l i t ies r ight-of-ways, publ ic or
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private resources necessitating protection from subsidence. Material { 'ernage or

dininution of value or foreseeable use of lands should not occur.

Genwal recognizes that the Division of Wildlife Resources, the Division of

Oil, Gas and Mining, and the United States Forest Service consider all seeps and

springs to be important to wildlife. No subsidence mining will take place within

the stream channel buffer zones (Plate 3-3) until Genwal has delineated those

reaches which exhibic perennial f1ow, and shown that nining activity w111 noc

adversely effect these stream reaches.

Shou1d any seeps and springs become adversely affected, flow decrease by

50t or more due to nining, Genwal will notify che appropriate agencies and begin

deveLoping an acceptable nitigation plan.

In the event subsidence negatively impacts grazLng, the operator will

conpensate the ordner or appropriate the party by paying the fair market value for

the Loss experienced. Compensation will be made after the grazing loss is proven

to have resulted frorn surface subsidence.

L4.6.2.3 Subsidence Uonitor lng Plan. An aerial  (photogra'nnetr ic)

subsidence monitoring plan has been designed, and is currently being conducted.

This nethod of monitoring subsidence has been inpleuented in neighboring mines,

and meets UDOGM approval. Baseline flight lines were flown over Sections 31 and

32 of T15S-R78, Sect ions 5 and 5 of T15S-R7E, Sect ions l -  and 2 of T15S-R6E, and

Sections 35 and 36 of TL5S-R6E in October 1989. Pin locations have been surveyed

and a pin nap generated. Aerial surveys will be conducted eaeh year Leases ML-

21568 and ML-21569 are in operat ion.
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