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14.0 NEICO STATE LEASES I,fL-21568 AND }fL-2I559

14.1 Introduetion

This chapter contains information for an underground ruining permit for

state leases ML-21568 and ML-2T569 locared in T165-R6E-Sec2 and Tl -5S-R6E-Sec36

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

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

2-L) .  A speeia l  use permi t  for  a r ight-of -way (Chapter  t3)  to  access these

cont iguous state coal  leases,  f rom federal  coal  leases UO-54762 arrd SL-062648 has

been obtained from the Utah Division of Oi1, Gas and Mining.

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

respect ively.  In-place coal reserves total  18 ni l l ion tons, of  which 8 ni t l ion

tons will be recovered.

Mining of these two leases witl 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 che Hiawatha coal seam located in

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

Anundergroundmine design for these t\^ro state leases appears in Plates 3-3

and 3-3A. Detailed discussions of the underground nine design and mining plans

are found in sect ions 14.6.1 and L4.3.2, respect ively.  Typical  entry-ways are

20 feet wide. Lease ML-21568 contains 12 retreat panels,  barr ier pi l lars,  a

north-south nnain (1-st South),  and a bleeder (2nd South).  Barr ier protect ion,

nine retreat panels,  a main entry (Main North),  as we1l as a north-south bleeder

( lst  Right) have been desi_gned in Lease ML-21569.

Information concluded from present drill hole information exeludes the

possibility of rnultiple minable seams being present on either State Lease.

However, Genwal Coal Company will drill up holes from the Hiawatha Seern in lease

I ' {L-21558 (Appendix 6-5).  The up holes wi l l  be dr i l led up a maxintun of 150'  in an

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

to be feasibly urined. The up holes will be drilled on one-half nile spacing in

nli/lsr*N sF (]lL
G,{S & F,,lllJih,lG f-{?lc[ uTAi{

L4-L Revised O4/21/92
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This docr-unent is organized similar to:

the Genwal Coal Conpany l,lining and Reclamation P1an, Crandall

Canyon Mine, which was organized as suggested by the revised

guidel ines issued November 3, 1980 by Byl ine 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 Act iv i t ies, revised guidel ines issued May, i l987 by the

Utah Divis ion of 0i1,  Gas and Mining.

L4.2 Legal, Financial, Cornpliance, and Related Information

Legal- ,  f inancia l ,  and compl iance informat ion conta ined in Seet ions 2, I

through 2.9 of the Crandall Canyon Mining and Reclamation Plan applies to state

leases ML-21568 and ML-21569.  Addi t ional  in forrnat ion re lat ing speci f iea l ly  ro

the above mentioned leases is diseussed in this chapter.

The proposed mining area l ies in Utah State owned land. The legal owners

of  the sur face r ights are l is ted below.

United States Government
Administered by the United Stares
Department of Agricul ture, Forest Service,
Intermountain Region
Manti-LaSa1 National Forest
599 West Riwer Drive
Pr ice ,  Utah  84501

Utah State Government
Adninistered by the State of Utah
Division of State Lands and Forestry
3 Tr iad Center,  Suite 400
355 West North Temple
Salt  Lake Ciry,  Urah 84180

1 )
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14.3.1 Surface Faci l i t ies/Gonstruct ion Plans.  No addi t ional  por ta ls ,

surface buildings, or surface structures wil l be built as a resulu of nining in

s ta te  l eases  ML-21568  and  ML-21569 .

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

irnplenented are identical to those currently in operation and pernitLed (Section

3  . 2 .4 )  .

Power, water, and sewage systems to be used are those currently pernitted

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

t-4.3.2 Operation Plan. Operation plans to be inplemented are identical

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

14.3 .2 .L .L  Pro jec ted  Dewelopment  o f  S ta te  Leases  I IL -21558 and

l{L-2L569. An underground mine design has been developed and appears in Plate 3-

3. Mined areas within both leases are bordered by 100 foot wide barrier pillars.

Tlpical entry-ways are 20 feet wide. Typical pillars are 55 feet wide and 100

feet long, with 75 by 120 fooC centers.

il inlng will commence with lease ML-2L569, and be followed by lease I'lL-

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

extension of the right-of-way into lease ML-2L569. I{est mains extend to within

l-00 feet of the western edge of lease l{L-2L569. Four entries comprise both a

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

retreat panels, and barrier protection are accessed via l-st Right and Main North.

Pi lar height ( thickness of coal seam) ranges fron about 5.5 to 10 feet.

Lease ML-21568 is to be accessed five entries which extend southward from

l{est Mains along the eastern edge of the lease. Five entries, running east-west,

extend to the western edge of lease ML-21-558, and access 12 panels.

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

West corner of ML-21569. The ICB is for potent ial  surface effects of nining

onIy. No underground nining will take place within this ICB. A Forest Service

Special  use permit  is in effecu for this area.

.l

I

I

L4-4 Revised 04/2L/92



A di .scussion of  coal  p i l lar  and roof  span desi

L 4 . 6  . L .

1 4 . 3 . 2 . L . 2  R e t r e a t  M i n i n g .

Retreat  n in ing in  lease ML-2L56I  wi l l  s tar t  wi th i  the"^f i rs t  le f t  fanel ,

progress to the south terminating with the 9th left panel. The bleeder and main

North wil l not be retreat mined. In lease ML-21568 retreat mining wil l eommence

with panels l"t r ight, progress to the North and end with the 12th right panel.

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

will not be retreat mined.

Retreat uining wil l be l inited to 50* extraction within a 20 degree angle-

of-draw from the perennial streAm channels unti l either the United States Forest

Servi-ce grants permission to subside perennial streams, or unti l geotechnical

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

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

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

1) delineated those portions of the stream reaches hrithin the state leases which

have perennial f low, (Table L4-4) and 2) shown 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 drawn by the BLM and from TerraTek Inc. support the 20 degree

angle of draw and estimate the amount of maximum subsidence (Appendix 1-4-19).

L4.3.2.2 l laste Dlsposal Plans. Waste disposal methods to be used

are identical to those currently permitted/approved and in practice (Section

3.3 .  e )  .

The method of nining used at the Crandall Canyon Mine results in no

development ritaste. Any rock waste resulting from unexpected roof fal1s 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 not to be

retreat mined. The material disposed of along the pillar lines is identical to

RFEEffED

L4-5 Revised 04/2L/92



L4.3.3 Environmental  Protect ion.

L4 .3 .3 .1  P ro tec t l on  o f  Vege ta t i ve  Resou rces .

14.3 .3 .1 - .L  Pro jec ted  Impacts  o f  l l i n ing  on  Vegeta t ive

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

subs idence (Sec t ion  l -4 .6 .2 .1 ) ,  no  impact  on  vegeta t ive  resources  is  p ro jec ted .

l - 4 .3 .3 .L .2  Mon i to r i ng  P rocedu res .  Mapp ing  o f  t he  vege ta t i on

in Tl5S-R5E-Sec36 and T16S-R6E-Sec2,  as wel l  as in  the immediate surrounding

environs, was accomplished in detail. Color aerial photographs were taken and

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

lab. The area aras mapped by walking a portion of the area while rnapping the

vegetation tJrpes directly on the aerial photographs. The aerial photographs were

then used co in terpolate vegetat ion communi t ies in  areas not  negot iated by foot .

Helicopter surveys r'Iere condueted to enhance mapping of the najor vegetation

Pat terns.  Vegetat ion data was then t ransferred co topographic maps.  Places 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 t\.Io

sec t i ons .

L4.3 ,3 ,2  Pro tec t ion  o f  F ish  and Wi ld l i fe .

l -4 .3 .3 .2 .L  Pro jec ted  Impacts  o f  l l i n ing  on  F ish  and ! [ i ld ] - i fe .

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

should occur.  Larry Dalton, Divis ion of Wildl i fe Resources, conducted an

inventory of T15S-R6E-Sec2 and T15S-R6E-Sec35 on September 29, 1989 which

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

raptors (Appendix l-3-3).

14 .3 .3 .2 .2  Mi t iga t ing  Measure  to  be  Enp loyed to  Pro tec t  F ish

and Wildl l fe.  Genwal recognizes that the Divis ion of Wildl i fe Resources and the

Utah Divis ion of Oi l ,  Gas & Mining regard al l  seeps and springs to be important

to wi ldl i fe.  Should any seeps and springs become affected (f low decreased by 508

or more) by rnining aet iv i ty in state leases ML-21568 and ML-21-569, Genwal wi l l

L4-6



notify the appropriate agencies and an acceptable mitigation plan wil l be

developed as d iscussed in Sect ion 3.4.6.2.  Ef f luent  l i rn i ta t ions set  for th in  the

NPDES Perni t  regulat ions (Appendix 3-8)  wi l t  be conpl ied wirh.

14.3 .  3 .2.3 I ' loni tor ing Proeedures. The appl- icant has conmitted

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 stace lease ML-2L568 or ML-2I569, Genwal will

notify the appropriate agencies and acceptable monitoring and mitigation plans

will be developed. Genwal is connitted to cornplying with all monitoring

requirements establ ished in rhe NpDEs perni t  (Appendix 3-B).

L4 .3 .3 .3  Pro tec t ion  o f  Human Va lues .

14 .3 .3 .3 .L  Pro jecred  Impacts  o f  l l i n ing  on  Human Va lues ,

Historlcal and Cultural. A letter dated November 27, 1989 frorn James Dykman,

D iv is ion  o f  S ta te  H is to ry  s ta tes :

"no prehistor ic or histor ic si tes have been recorded within the project
area because no cultural resource surveys have been conducted. However,
such si tes may wel l  exist  in the project area." (Appendix 1-4-3).

A cul tural  resource survey was conducted in October 1988 by Les Wilke,

Archeologist, Manti-LaSal National Forest (Appendix 5-5), in permit areas UO-

54762 and a portion of SL-052648. Wilke found no cultural resources in the most-

likely locations, and concluded that the remainder of the lease areas should have

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

near canyon bottoms adjacent to stream beds (Sect ion 5).  The najor i ty of the

area within leases ML-21558 and ML-21569 l ie above strearn beds. Therefore,

Genwal determines there is at best 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-21568 and ML-21569, and 2) no ant ic ipated surface disturbance, Genwal

has deternined that no i rnpact on possible human value si tes should occur.

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

L4-7



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

P lan .L4.3.4 Reclamation

14.3 .4 .1  Sea l ing  o f  l l i ne  Open ings .

No new portals to the surface will result fron mining of leases ML-21568

and ML-2L569. Currently, only one exploration borehole, IIVP-7 (4-DH7),

intersects the proposed mined area (Figures 13-5 and 13-5). !trel1 NVP-7 rras

abandoned in conpliance with UMC regulations. Any future we1ls that intersect

the proposed mi-ned area wi l l  be abandoned in compl iance with UMC 817.13, 817.14,

and 8l-7.50 regulat ions .

L4.4 Geology

L4.4 .1  Reg iona l  Geo logy  and Geo logy  o f  Leases  UL-21558 and ML-21569.  A

detai led discussion of the regional geologic framework, geology of these two

state leases (strat igraphy and structure) appears in Chapter 6, and in the Seep

and Spring Inventory of the Neico State Lands Coal Leases (ML-21568 and 21569)

and Adjacent Areas, prepared by EarthFax Engineering, November 1989. A copy of

the 1989 Seep and Spring Inventory has been forwarded to the Utah Division of

Oi l ,  Gas and Mining (UDOGM), and was enclosed in the 1990 f i rst  quarter report .

L4.4.2 Rock Character ist ics of Coal and Adjacent Units.  Cheurieal  analyses

of the coal seam, and the strata iurmediately above and below in the areas that

have been mined and that are currently being mined have been conducted (Sections

6 . 3 ,  5 . 4 ,  6 . 4 . L ,  6 . 4 . 2 ,  6 . 5 . 5 . 2 ,  a n d  A p p e n d i x  5 - 2 ) .

Geochemical analyses of State Leases ML-21558 and ML-21-569 will be

eonducted in conpliance with the UDOGM's Guidelines For Underground and Surface

Coal I'Iining, revised Apri1, 1988. The following analyses of the Hiawatha coal

seam and the irunediate over- and underlying strata will be conducted: pH,

e lee t r i ca l  conduct iv i t y ,  par t i c le  s ize  ( tex tu re) ,  sod ium absorp t ion  ra t io ,

seleni.um, total  N, boron, maximum acid and neutral izat ion potent ials,  and organic

14-B



carbon (conmunicat ion: March 1990, Henry Sauer,  UDOGM). Specif ic sample analysis

methods suggested in Table 6 of the above referenced UDOGM guideline will be

utilized. Samples will be collected and analyses run at the time of conmencement

of nining operations, as lithologic/ltydrologic conditions change during rnining

operations, and as directed by the UDOGM.

L4.4.3 Geologic Effects On Mining. Discussions of nining hazards, surface

hazards, and impacts of nining appear in Sect ion 5.6.

14.5 Hydrology

14. 5. 1 Groundwater Hydrology

14.5.I .1 l lethodology and Regional Groundvater Hydrology. Seep and

spring survey methodology, and the regional groundwater hydrology are outlined

in  Sec t ions  7 .1 .1  and 7 ,L .2 .1  respec t ive ly ,  and Sect ion  2 .0  o f  the  November  1989

Seep and Spring Inventory

14.5 .1 .2  S ta te  Leases  I tL -21558 and ML-21569 P lan  Area Aqu i fe rs .

Results of seep and spring surveys conducted in 1985, L987, and 1989 (previously

submitted to UDOGM) that encompass the above mentioned state leases appear in the

November 1-989 Seep and Spring Inventory. Hydrologic eharacteristics of the North

Horn, Price River, Castlegate, and Blackhawk Forrnations are reviewed in Section

7.L.2.2, and in the 1989 Seep and Spring Inventory. Locat ions of the seeps and

springs discovered during the inventories are shown in Figure L4-2.

The geologic conditions present at Trail Mountain, located approxirnately

10 niles south of Crandall Canyon, are very similar to those present at Genwal's

Crandall Canyon Mine (Waddell et al. , 1931). Due to the presence of sirnilar

geologic conditions, sirnilar hydraulic conditions and results are expected at

Genwal 's mine.

The low flow rates from most of the seeps and springs emitting fron the

Blackhawk Fornation result frorn the 1ow hydraulic conductivity of the formation

I4-9
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where it renains unfractured. Laboratory permeability data fron a core sample

taken in T17S-R6E-See27 at Trail Mountain indicate an average horizontal

hydraulic conductivity of 1.3x10-2 feet per d"y, and an average vertical

hydraulic conductivity of 3.Bxl0-3 feet per day for sandstone units of the

Blackhawk Formation (Lines, 1985).  Shale and si l tstone samples of the Blackhawk

Formation have maximum horizontal and vertical hydraulic conductiviuies of only

1.0x1-0-7 and 1.2x10-6 feet per day, respect ively (Lines, 1985).  These low

hydraulic conductivities of the shales and siltstones indicate that these finer-

grained sediments within the Blackhawk serve as barriers to the downward

migracion of water. As a result, water recharge into the Blaekhawk, either from

adjacent formations, snolr  melt ,  or rainfal l ,  is al lowed to percolate vert ical ly

through sandstone beds until a siltstoner/sha1e bed is encountered at which time

the water is forced to travel laterally along the bedding plane to the surface.

Simi lar ly,  the rnajor i ty of the seeps and springs in the Cast legate, Star Point

and North Horn Formations observed in the field surveys also issue from bedding

planes. Due to the presence of these vert ical  perrneabi l i ty barr iers,  the

aquifers in the North Horn, Pr ice River,  Cast legate, as wel l  as in the upper

portions of the Blackhawk Formations are perched, with no direct courmunieation

to the underlying regional Blackhawk-Star Point aquifer. Consequently,

dewatering of the Blaekhawk-Star Point aquifer resulting from mining the Hiawatha

Coal of the Blackhawk Formation has l i t t le potent ial  of  af fect ing seeps and

spr ings  in  the  area  (L ines ,  1985) .

A11 seeps and springs in T15S-R6E-See35 (Lease ML-21569),  as wel l  as those

in surrounding sect ions, to the west in T15S-R5E-Sec35, east in Tl-5S-R7E-Sec3l- ,

north in T15S-R6E-Sec25, and northwest in T15S-R6E-Sec26 (Figure L4-2), drain

aquifers in the North Horn, Price River, and Castlegate Forrnations. These

aquifers Lie 470 to 2410 feet above the top of the Hiawatha Coal Seam, are found

along bedding planes and appear perched with no direct hydraulic connection to

the Potential mine workings in the Hiawatha coal- bed. As a result, mine

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

spr ings .

Sini lar ly,  seeps and springs in T15S-6E-Sec2 (Lease ML-21-568),  as wel l  as

those in surrounding seet ions, to the south in T15S-R6E-Secl-1, and to the

southeast in Tl-6S-R5E-Sec12 (Figure L4-2), drain aquifers in the North Horn and
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Price River Forrnations (Seep and Spring Inventory of the Neico State Lands Coal

Leases and Adjacent Areas, Prepared by EarthFax Engineering, November 1989).

These perched aquifers lie 1380 to 2150 feet above the top of the Hiawatha Coal

Seam, and do not appear to be in hydraulic communication with the potencial mine

workings in .the Hiawatha. Hence, there exists only a minimal likelihood that

these seeps and springs would be affected by mj_ne dewatering.

Seeps and springs east of  lease ML-21568, in T16S-R6E-Secl (Figure L4-2) ,
emit water from the Blackhawk Formation. The elevations of chese 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 direct communication to the

underlying regional aquifer these water sources should not be affeeted by mine

dewater ing.

Seeps and springs to the northwest of Lease ML-21568 in T15S-R5E-Sec34, to

the west in T16S-R6E-Sec3, and to the southwest in T16S-R6E-Sec10 (Figure Lt+-z) ,
discharge fron the North Horn Formation, or alluvium covering the North Horn

Formation in Li t t le Joes Val ley. In contrast to other seeps and springs in the

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

July and October 1987 surveys (November 1989 Seep and Spring Inventory of the

Neico State Lands Coal Leases and Adjacent Areas, prepared by EarthFax

Engineering Inc).  This anomalous water f low trend is attr ibuted to three

factors. First ,  recharge from the Joes Val ley Fault  Zone. These water sources

lie in a linear trend parallel to the fault zotre, direetly along or to the west

of Indian Creek which also follows the trace of the fault zone. Secondly,

recharge from water in the colluviurn and alluvium on the west-facing slope of

East Mountain flows downhill toward Little Joes Valley and discharges into the

valley alluvir:m. The relatively late arrival of this water is due to the lag

time as this snowmelt-derived water travels through the soil to the valley floor.

Ihirdly,  these seeps and springs in Li t t le Joes Val ley l ie in a di f ferent

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

is displaying a contrasting flow pattern to that present in the Huntington Creek

tr ibutar ies on the east-facing slopes of East Mountain.
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14.5.1-.3 Groundwater Development and Mine Dewater ing.

14 .5 .1 .3 .1  Water  Supp ly .  Tab le  L4-2  eonta ins  a  l i s t ing  o f

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

State Leases ML-21-568 and ML-21-559. This data was obtained from the files of the

Utah Division of l{ater Rights in June 1990. More in-depth information concerning

these rights i.s contained in Appendix L4.4. Locations of these water rights are

denoted in Figure L4-3. Table 14-2 also shows what groundwater right corresponds

to the seeps and springs observed in the fi.eld inventories.

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

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

curtailed.

14 .5 .L .3 .2  l l i ne  Dewater ing .  Present  in f low in to  the

underground mine workings total no more than 100 gallons per minute. Inflow

water is used in underground mining operations.

14.5.1.4 Effects of l l in ing Operat ion on Groundwater.  Mine

dewatering (resulting in removal of water from the aquifers) is the prirnary

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

it is believed that the ltater emitting from seeps and springs in State Leases ML-

2L568 and ML-21-569, as well as in the surrounding areas, originate from perched

aquifers with no direct communication with the regional Blackhawk-Star Point

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

Blackhawk Fonnation has little potential for impact. This observation is in

agreement with condit ions present at Trai l  Mountain as reported by Lines (1985).

As previously stated, average horizontal and vertical hydraulic

conduct iv i t ies of l - .3x10-2 and 3.8x10-3 feet per day, respect ively,  are presenu

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

siltstones have maximum horizontal and vertical hydraulic conductivities of

1 .0x1-0-7  and l - .2x10-5  fee t  per  day ,  respec t ive ly  (L ines ,  l -985) .  L ines  (1985)  a lso

rePorts maximum horizontal and vertical hydraulic conductivities for the Stat

Point Sandstone of 3.1x10-2 and 1. lx l0-2 feet per day, respect ively.
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TABLE L4-2. Groundwater r ights in Neico State Leases ML-21-568 and ML-21-569 plan, and
Adjacent Areas

w. u.
Clairn
No .

Owner
Flow Ic fs1
cLaim/
Allotnent

Source
Seep/
spriry
No.

Use Period of Use

P
+e-
I

H
5

93-624

93 -LL7  6

93 -L403

93-L404

93 -L4  06

93-L407

93-1_408

93-L409

93- l_41_O

93-L572

93-L573

93-L57 4

93-L575

U.S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

.  o l - l -  (a)

.  oL5  (a )

. oLL  (a )

.  oLL  (a )

. 01 -1 -  ( a )

.  o1 -1 (a )

. 0LL  (a )

. 0L1 -  ( a )

. 01 r .  ( b )

. 01 - l -  ( c )

. 0LL  ( c )

. 01L  ( c )

. 01 -1 -  ( c )

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

JuIy 6

JuIy 6

July 6

July 6

July 6

July 6

JuIy 6

July 6

July L

June 2L

June 21

June 2L

June 2l-

to  Sept  25

to Sept  25

to Sept, 25

to Sept  25

to Sept  25

to Sept  25

to Sept  25

to Sept  25

to Sept  30

to Sept  20

to Sept  20

to Sept  20

to Sept  20

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Serv.

Serv.

Serv.

Serv.

Serv.

Serv.

Se rv .

Serv.

Serv.

Serv.

Se rv .

Se rv .

Serv.

NF

SP 1-3

sP 2.14

sP 2-9

pTa

SP-47a

sP-47

sP-58

p t#

NF

P F44

NF

s 1-33



Table 14-2 (cont.). Groundldater rightE in Neico State l,eaaes UIJ-21568 and t{IJ-21569 plan, and
Adj acent Area6

W.  U .
Cla im
No .

Owner
F Iow I c f s ]
Claim/
Allotnent

Source
Seep/
SprjrrE
No .

Use Per iod of  Use

P
f-
I

H
tJl

93-L57 6

93-L577

93-L578

93-L579

9 3 - l _ 5 8 0

9 3 - l_58 t_

9  3 - l _ 5 8 2

9 3  -1 -58  3

93-L584

9 3  - l -58  5

9  3 - l _ 5 8 6

9 3 - L 5 8 7

9 3 - 1 _ 5 8 8

9 3 - t _ 5 8 9

U.S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U ,S .  Fo res t ,

U .S .  Fo res t ,

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

.  o1_r_ (c)

. 011 -  ( c )

. 0L l -  ( c )

.  o1- l -  (c)

. 0L1 (c )

. 0L1 (c )

. 01 -1 (c )

.01 - l -  ( c )

.01 - l -  ( c )

. 01 -L  ( c )

. 011 -  ( c )

. 01 -L  ( c )

.0r_r_ (c)

.  o l - l -  (c)

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

June 2l-

June 2I

June 2L

June 2L

June 2l-

June 2l-

June 2l-

June 2L

June 2l-

June 2L

June 2l-

June 2l-

June 21

June 2I

to  Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

to Sept  20

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Serv.

Serv.

Serv.

serv.

Serv.

Serv.

Serv.

Serv.

Serv.

Serv.

Serv.

Serv.

Serv.

Serv.

sP 2-2

P 1€4

pts

P1t r

g tga

sP 1:37

s ls

g 1-43

p 1-39

sP 1-40

g t f i

P 1r'5

P 1-47

g H 6



Table 14-2 (cont.). Groundlrater rights ln Nelco stale Leases I{L-21568 and t{IJ-21569 plan, and
Adj acent Areas

w. u.
Clairn
No .

Owner
F low  I c f s ]
Claim/
Allotment

Source
Seep/
stsrirq
No.

Use Period of Use

P
5
I

H
Or

9 3 - 1 5 3 9

9 3 - L 6 4 0

93-L64L

93-L642

93-L643

93- t644

U.S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

.0r . r_ (d)

. or_r. (d)

.  or .L (d)

. or_r_ (d)

. 011 (d )

.  or.r. (d)

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

.fune 6

June 6

June 6

June 6

June 6

June 6

to Sept

to Sept

to Sept

to Sept

to Sept

to Sept,

Spring

Spring

Spring

Spring

Spring

Spring

Serv.

Serv .

Se rv .

Serv.

Se rv .

Serv.

30

30

30

30

30

30

NF

NF

NF

sP 2-3

SP 2-6

sP 2-7

(a)  Par t  o f  water
-L4O4,  -L4O6 |

(b)  Par t  o f  water
(c)  Par t  o f  water
(d)  Par t  o f  water
NF Not found

righLs
-1,407 |
right
r ight
right

wuc 93- l -75 ,
L408 ,  and

hruc 93-L98
wuc 93-1-588
wuc 93- l_673

- L83 ,  - Lg1  |  - 336 ,  - 379 ,  - 493 t  - 606 t  - 623 ,  - LL76 t  - L4O3  l- l-409 on Crandall  Canyon Allotrnent
on Crandall  Ridge Allotment

on Trai l  Mountain Allotment
on Joes Valley Allotment
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A slug test performed in MI{-1 in Crandall Canyon (Figure 7-4) revealed a

hydraul ic  conduct iv i ty  of  0.1 foot  per  day for  the Star  Point  Sandstone (sect ion

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) ar  Tra i l  Mounta in.

A map of the potentiometric surface of the Blackhawk-Star Point aquifer in

Crandall Canyon appears in Figure I4-4. The horizoncal hydraulic gradient is

0.1-2 foot  per  foot .  This  mapped area of  the potent iometr ic  sur face under l ies the

steep south- fac ing s lope of  Crandal l  Canyon (compare wi th F igure 14-3) .  Henc:e,

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

Canyon area as a whole

Due to the topographic elevation of the Hiawatha Coal Seam in Leases ML-

21'568 and ML-21-569 the mine workings wil l be in the saturated portion of the

Blackhawk-Star Point aquifer (cornpare Figures l4-4 and 14-5). As a result,

groundwater inflow at the crandall canvon Mine is expected.

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

rnodeling results of Lines (1935) obtained from study of the identical regional

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

dimensional computer model developed by MeDonald and Harbaugh (1984) to obrain

order-of-magnLtude estimates of potential mine inflow resulting frou mine

dewatering.

Mine inflow rates in leases ML-2L558 and ML-21569 are esrinared using

Figure L4-6. The graph appearing in Figure l4-5 uses hydraulic conductivit ies

of  0.01 and 0.02 foot  per  day for  the Blackhawk and Star  Point  Format ions,

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

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 that predicted in Figure 14-6. The

area Present ly  beneath the potent iometr ic  sur face is  about  3OOO feet  in  length

and l-500 feet in width (compare Figures 14-4 and l-4-5). The farnily of curves

(F igu re  14 -5 )  w i t h  aho r i zon ta l  hyd rau l i c  g rad ien t  ( I )  o f  0 .098  were  used ,  s i nee

th is  hydraul ic  gradient  va lue agrees c losely wi th that  measured at  Crandal l

Canyon ( I  -  0 .L2) .  The predicted in f low of  0.33 cfs  (148 gpn) is  above the

14-l-8
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present-day observed inflow of 100 gpn. As a result, predictions of roine inflow

rates to be experienced in Leases ML-21568 and ML-21569 obtained from Figure 14-5

can be regarded as high limits.

Lease ML-21558 has a total mine width and length of 5400 and 7400 feet,

respectively (Plate 14-l). The proposed mine area within lease ML-2L569 has a

total-  width of 4880 feet and lengrh of 5160 feer (Plare 14-L).  The curve

corresPonding to a mine width of 5000 feet in Figure L4-6 is used in estimating

inf low for both leases. Est imated inf low into Lease ML-21-568 is 0.81 efs (364

gPn); inf low into Lease ML-21569 is est imated to be 0.67 efs (300 gprn)(Figure 14-

6).  Since these est imates are for ful ly-developed mine areas, inf 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

majority of the rnine inflows are anticipated to be encountered in gob sections

near the working face of the mine.

l - 4 .5 .1 .5  M i t i ga t i on  and  Con t ro l  P lan .  Based  on  i n fo rma t i on

presented in the preceding seetion, only minimal impacts on groundwater resources

in the v ic in i ty  of  Leases ML-21558 and ML-215G9 may resul t .

Should it be necessary to develop alternate lrater suppli-es due to

unexPected diminution or interruption of flows as a direct result of mining

act iv i t ies, the appl icant wi l l  contact thb Utah Divis ion of Wildl i fe Resources

and deverop plans to instarL a guzzLer on a case-by-case basis.

14.5.1.5 Groundwater Monitor ing Plan. Groundwater monitor ing for

Leases NI-2L568 and ML-21569 and the surrounding area will include collection of

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

2-9 (water r ight 93-1404) (Figure 14-3).  These water sources were chosen since

water r ights have been f i led for these springs with che U.S. Forest Service

(Table L4'2), and they fall within the maximum lirnit of possible subsidence

(Sect ion  L4 .6 .2 .L ) .  Sarnp les  w i l l  be  preserved and ana lyzed accord ing  to

procedures out l i "ned in Sect ion 7.1.6. Appendix l -3-6 contains an example of the

r^rater sampl ing f ie ld report  forms to be used.
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Quarterly inventories identifying the location and geologic occurrence of

rnine inflows that exceed three gallons per minute will be conducted. Specific

inflows will be selected for conti.nued monitoring in consultation with the UDOGM.

Inflow sampLes will be collected quarterly (normalIy in January, April, JuIy, and

October) and analyzed according to table 7-4. Samples eollected every fifth year

during the low-flow period (normally October) will be analyzed according ro Table

7 - 5 .

14 .5 .2  Sur face  warer  Hydro logy .

L4,5,2,L l lethodology and Exist ing Surface Warer Resources.

Detai led d iscussions of  the methodology of  invest igat ion,  and exis t ing

su r face  wa te r  resou rees  a re  f ound  i n  Sec t i ons  7 .2 .1  and  7 .2 .2  respee t i ve l y .

L4.5.2.2 Surface Water Development and Control .

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

surface water rights in the plan area as well as areas adjacent to Leases M.L-

2L568 and ML-21569. This data was obtained from the files of the Urah Division

of llater Rights in June 1990. I,lore in-depth data perraining to these water

rights is found in Appendix 14-4. Locations of these surface water rights are

denoted in Figure I4-7.

A11 surface r ights are held by the U.S. Forest Service or the State of Ucah

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

the seep and spring surveys (June l-985, October 1985, JuIy 1987, October L987,

October 1989, June 1990) no signs of stoek usage of these surface water r ights

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

14 .5 .2 .2 .2  Runof f -  and Sed lmenr -Conr ro l  Fac i l i t ies .  A

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

sedirnentation pond and dam, primary and energency spillways (riprap, bed

mater ial ,  and f i l ter blanket),  and boulder-covered slope is found in Sect ion

7 . 2 . 3 . 2  ( s e e  a l s o  A p p e n d i c e s  7 - 4 ,  l - 5 ,  7 - 6 ,  a n d  7 - 7 ) .
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Table l-4-3. Surface water r ights in Neico State Leases ML-21-568 and ML-21-569 plan,
and adjacent areas.

w. u.
CIain
No .

Owner
Claim/
Allotment Use Period of Use Scure

H
+.
I

N)
f.

9 3 - L 7  5

9  3  - 1 8 1 _

9 3 - l _ 8 3

9 3 - l - 8 4

93 - t -9  0

9 3 -l_9 t_

9 3 - 1 _ 9 8

93-258

9 3 - 3 3 6

9 3 - 3 7 7

9 3 - 3  I  3

93-483

U.S .  Fo res t  Se rv i ce

U.S .  Fo res t  Se rv i ce

U.S .  Fo res t  Se rv i ce

UT State Lands & Forestry

U.S.  Forest  Serv ice

U.S.  Forest  Serv ice

U.S.  Forest  Serv ice

UT St,ate Lands & Forestry

U.S.  Forest  Serv ice

U.S.  Forest  Serv ice

UT State Lands & Forestry

U.S.  Forest  Serv ice

(a )

(b )

(a )

( c )

(d )

(a )

(e )

( c )

(a )

( f )

( c )

(a )

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

Stockwater

July 6 to Sept 25

iluly L to Aug 30

iluly 6 to Aug 25

Jan l- to Dec 3L

June 2l- to Sept 30

July 6 to Sept 25

July l- to Sept, 30

Jan 1 to Dec 31

July 6 to Sept 25

June f. to Sept 30

Jan L to Dec 31-

July 6 to Sept 25

Strcan

Sb=an

Strcan

Strean

Sbpan

Strream

Strcan

Sb=an

Strcan

strcan

StJcartt

Strcan



Table L4-3 (cont. ) .  Surface water r ights in Neico State Leases ML-ZL56g and ML-2i-569 pIan,
and adiacent  areas.

w. u.
CIaim
No .

Owner
Claim/
AIlotment Use Per iod of  Use Sorre

9 3 - 6 0 6

9 3 - 1 1 8 0

9  3  - t _ 5 9 0

93-L673

U.S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

U .S .  Fo res t

Service

Service

Service

Service

( a )

( d )

(s)

( h )

Stockwater

Stockwater

Stockwater

Stockwater

JuIy  6 to  Sept  2s

June 21- to Sept, 3O

June 2L to  Sept  20

June 6 to Sept 30

Strcam

Strrean

Sb:ream

Sb=am
ts
+.
I

to
(,l (a )  Pa r t  o f

(b)  Par t  o f
( c )  Pa r t  o f
(d )  Pa r t  o f
(e )  Pa r t  o f

CrandalI
( f )  Pa r t  o f
(g )  Pa r t  o f
(h)  Par t  o f

water r ight WUC 93-1-403 on Crandall  Canyon Allotment
water r ight WUC 93-507 on Horse Creek Allotrnent
water r ight WUC 93-500
water r ight WUC 93-1-1-6 on Gentry Mountain Atlotment
wa te r  r i gh ts  wuc  93 - l -93 ,  - l - 98 ,  -2o l t  - L4 ro ,  - l - 4L j - ,  - L4L2 ,  - j - 41 -3 ,  and  -L4L4  on

Canyon Allotment
water r ight WttC 93-377 on Litt le Joes Valley Allotnent
water r ight WUC 93-1588 on Trai l  Mountain Allotment
water  r ights  WUC 93-985,  -L632,  and -L677 on Joes Val ley Al lo t rnent
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L4.5.2.3 Effects of l l in ing on Surface Water.  Runoff-  and sediment-

cont ro l  fac i l i t i es  d iscussed in  Sec t ion  7 .2 .3 .2  were  des igned to  sa fe ly  and

effectively convey and control runoff from the specified storm events. As a

result, sediment yields in the perrnit area wi.ll be minirnized.

L4.5,2.4 l t i t igat ion and Control  P1ans. The forenamed runoff-  and

sediment control  faci l i t ies, designed to protect and ni t igate potent ial  i rnpacts

to the surface hydrologic balance of the area, will be subject to quarterly

inspect ions to ensure cont inual ef fect ive operat ion. Necessary repairs wi l l  be

condueted irnmediately. An example of a typical inspection form to be used is

found in Appendix 13-6.

L4.5.2.5 Surface Water Monitor ing PJ-an. A 12-inch parshal l  f lume

has been installed at the mouth of Blind Creek (Appendix L4-5, Figure 14-13) ro

rnonitor water-levels. This flunne is equipped with a Stevens Type-F water-level

recorder to aI1ovr col lect ion of cont inuous stream discharge data. Charts wi l l

be changed and the flume inspected nonthly. Calculations of return-period/peak-

flow estimates appear in Appendix 14-5.

Samples to be analyzed for rsater quality will be collected guart.erly

(usual ly in January, Apri l ,  Ju1y, and October) f rom the f lume si te.  Sarnples wi l l

be analyzed according to the list contained in Table 7-8. Every fifth year

(1-990, L995' etc.)  sarnples wi l l  be col lected during the low-f lowperiod (usual ly

October) and analyzed according to Table 7-9. Sarnples will be analyzed for tocal

and dissolved const i tuents according to the above referenced l ists.

Further details of the surface water monitoring plan are discussed in

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

L4 ,6  Geotechn ica l

L4,6.1 Underground Uine Design. An underground rnine design has been

developed and appears in Plate 14-1. Mined areas within both leases are bordered

by 100 foot wide barr ier pi l lars.  AII  encry-ways are 20 feet wide. Pi l lars are
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60 feet  wide and 140 feet  long,  wi th 80 by 160 foot  centers.

Six entries comprising "west mains" have been designed as a westward

extension of the right-of-way into lease ML-21569. West mains extend to within

l-00 feet of the western edge of lease yIl,-2L569. Five entries comprise both a

north-south submain named 7e North, and an east-west submain called 5th West.

Eight  panels,  ret reat  rooms,  and barr ier  protect ion are accessed v ia 5th West  and

7s North.  Pi l lars wi th in the barr ier  protect ion area have L2O by 60 foot

centers.  Pi lar  height  ( th ickness of  coal  seam) ranges f rom about  5.5 to l -0 feet .

Lease ML-21568 is to be accessed via six entries which extend southward

from West  Mains a long the eastern edge of  the lease.  Pive entr ies,  running east-

west ,  extend to the arestern edge of  lease ML-21568,  and access 12 panels.

1 4 . 5 . l . L  C o a l  p i l l a r  D e s i g n .

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

Overburden thickness above the area to be mined in Lease ML-21568 range from 750

to 2200 feet. The area to be mined in Lease ML-2L569 has overburden thicknesses

of 600 to 2100 feet.  Hiawatha coal searn thickness (height of  coal pi l lars)

apPears in Plate 14-1. Due to the paucity of dr i l l  hole data, a coal thickness

of 10 feet is assumed to be present in Lease ML-2I568.

Methods used to evaluate safety factors of the pi l lar design are discussed

in Sect ions 12.3.1 and 1,2.3.2, as wel l  as in Appendi. :xL2-L. A minirnurn acceptable

safety factor for main entr ies and rooms are 1.5 and 1.3, respect ively (Appendix

12-1) . Calculations of pillar safety factors are found in Appendix 14-6. Pillar

safety factors range from 0.92 to L.77. As rhe rat io of pi l lar length ro height

approaehes 12, pi l lars are regarded as being able to bear any load (Sect ion

i ,2.3.2>. The pi l lar length to height rat io in Lease ML-21568 is 14, and ln Lease

ML-2I569 ranges from 14 to 20, all well above the value of L2; thus the pillars

should be able to bear any load.

L4 .6 .L .2  Roo f  Span  Des ign .  Accep ted  p rac t i ce  i n  t he  l ^ I asa tch  P la teau

is to use 20- foot  entry  and crosscut  widths.  Previous exper ience in the Crandal l

L4-28



H
t
I

l\)
\o

LEGEND

/- \-  OVERBURDEN ISOPACH

LEASE BOUNDARY

O SURFACE DRILL HoLE

A IN-MINE DRIIL HOLE

o MINE SURVEY

O STRATICRAPHIC CROSS

SECTION

SCALE

3000'

CONTOUR INTERVAL IOO'

D,
, '

t!.
Z
O
IN

OUTCROP

A S E  M L - 2 I 5 6

EASE UO-5476

RIGHT_OF-WAY

LEASE SL_062648

7A EorfhFox Englneerlng Inc.

i|f}_j 
Ensineers/Scientists

F I G U R E  1 4 _ 8 .
ISOPACH MAP OF

HIAWATHA COAL SEAM
OVERBURDEN.

S E  M L - 2 1



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

ML-21568 and ML-21569 is 20 feet in entr ies and crosscuts. Roof support  bol t ing

wi l l  consist  of  4 foot resin pins with 4 foot centers.

L4 .6 .2 Subsidenee Effects of l t in ing.

L4 .6 ,2 .L  ProJec ted  Subs idence Ef fecrs .

In order to delineate the maximum linit of possible subsidence in the

vicini ty of Leases ML-21568 and ML-21569, a posit ive l imit  (draw) angle of 30"

from vert ical  (600 frorn horizontal)  f rom the lease boundaries rvas used. A

correction for topographic variability was made in order to accurately determi-ne

the maximum surface limit of subsidence. The maxirnum surface limit of possible

subsidence is shortm in Figure L4-9. A discussion of the methodology used in

determining the maximum lirnit of subsidence is given in Appendix L4-7. Draw

angles of 15o or less have been observed i-n moderately strong overburdens in the

Book Cl i f fs and Summerset rnining areas of Utah and Colorado, respect ively

(sec t ion  7 .L .4 ) .  Because a  draw ang le  o f  30"  i s  used,  and draw ang les  are

projected from lease boundaries (rather than the mined edge of barr ier pi l lars)

the resultant maxirnum lirnit of subsidence is a worst-case estimaue.

Maximum subsidence magnitudes that may occur appear in Figure 74-9. The

nethod used in calculat ing subsidence magnitude is discussed in sect ions L2.4.L

and 12.4.2, pertinent graphs appear in Appendiees L2-3 and L2-4. The maximum

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

portions of Lease ML-21558. Subsidence values were calculated by reducing coal

thicknesses shown in Plate 14-1 by 50* whieh represents the unrecoverable coal

in the pillared areas. These values were multiplied by 7Ot to obtain the maximum

amount,  i .e.  worse-case scenario,  of  subsidence possible (Appendix 12-3).  The

subsidence values were further reduced in areas bordering the barr ier pi l lar

along the perimeter of the leases according to Appendix L2-4. A one foot contour

interval  hras used to map the major i ty of this subsidence data. A 3.5 foot

contour was added to delineate that area where the maximum possible amount of

subsidence may occur.
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Those seeps and springs that lie within the maximum lirnit of surface

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

subsidence limit emit water from the North Horn and Price River Formations 1000

to 2l-00 feet (1-00 to 2L0 times the coal bed thickness) above the interval to be

mined. I f  repeated subsidence via roof fai lure occurs, elast ic def lat ion is

believed to occur at a distanee of nine coal seem thicknesses (90 feet) above the

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

sealed by clay migrat ion occurr ing during elast ic deformation. As a result ,

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

wi l l  be  conducted  as  descr ibed in  sec t ion  14 .5 .1 .5 .

14.6,2,2 Subsidence Contro l  and l t l t lgar ion Methods.

Examinat ions of  federal ,  s tate,  and county records,  as wel l  as the sur face

revealed there are no man-made structures, uti l i t ies right-of-ways, or public or

pr ivate resources necessi tat ing protect ion f rom subsidence.  Mater ia l  damage or

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

Genwal recognizes that the Division of Wildlife Resources and the Division

of Oil, Gas and Mining consider all seeps and springs to be important to

wildlife. Should any seeps and springs within the l irnit of potential subsidence

beeome adversely affected, f low decrease by 50t or more due to mining, Genwal

wil l notify the appropriate agencies and begin developing an acceptable

ni t igat ion p lan.

In the event subsidence negatively impacts gtazLng, the operator will

compensate the olrtrrer or appropriate party by paying the fair market value for the

loss experienced. Compensation will be made after the gtazing loss is proven to

have resulted fron surface subsidence.

L4.6,2.3 Subsidence Monitor ing Plan. An aerial  (photograrnmetr ie)

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

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

and meets UDOGM approval.  Sasel ine f l ighc l ines were f lown over Sect ions 31 and

32 of T15S-R7E, Seet ions 5 and 6 of T16S-R7E, Sect ions 1 and 2 of T15S-R6E, and
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Seetions 35 and 35 of Tl5S-R5E in October 1989. Pin locat ions have been surveyed

and a pin map generated. Aerial surveys will be conducted each year Leases ML-

2L568 and lt[.-21559 are in operation.
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