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TECFf-IICAL AI.IALYSIS

Consolidation Coal Company
Emery Deep Mine

ACT/0I5/0I5, Emery County, Utah
February 25, 1985

Introduction

The Consolidation CoaI Cornpany (Conso1) in joint agreement with Pittsburg
& Midway Coal ttining Company (a subsidiary of fulf OiI Corporation) proposes
to mine at the Emery Mine in the ftnery Coal Field. The proposed operation
during the five year permit term is an extension of the existing underground
operation. Cumently a plan is being reviewed for a surface mine to be
operated by Consol which will be locaLed adjacent to the underground
workings. The underground operation is currently idle awaiting market
irnprovements, but prior to ISBJ produced about 700,000 tons per year and had
plans to increase to I.7 million tons per year.

The Emery Mine is located near the workings of the old Browning Mine which
was startecl in 1937. The area has been disturbed since that tfune. The
facilities area is located at the junct ion of fuitclrupah Creek and
Christiansen '*ash, and encornpasses approximately 40 acres. The facilities
area includes the portals, sediment ponds, storage areas, offices and other
buildings, a coal crusher and associated structures and fuel and explosive
storage areas. The entire permit area encompasses approximdtely 5rI80 acres
of which approximately 570 acres wiII be undermined.

The rnine is located within Township 22 South, Range 6 East in Emery
County. The town of Emery is approxir,rately two miles from the nearest porticn
of the permit boundary. Interstate 70 is Three miles south and State Highway
l0 is to the east, crossing the northeastern portion of the permit area.

The hydrologic setting of the mine is very cornplex. A major aquifer
exists in the Ferron Sandstone above the seam to be mined and alluvial
aquifers exist above the mine which discharge to springs in the aree. The
effects of nining on these aquifers is not clearly understood (see CHIA
attached to TA fbr further information). The nining related subsidence
impacts to date have not affected the alluvial aquifers, although the LFper
Ferron sandstone aquifer has shown significant drawdown. Associated with ihe
streams above the mine, but not with the alluvial aquifersn are alluvial
areas. Some of these areas are farmed using flood irrigation techniques flrom
water diverted frcrn Muddy Creek to the north and east of the mine and from
Quitchupah Creek.
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The Ernery Deep Mine area is characterized by a semi-arid, continental type
of climate. Daily and seasonal ternperatures vary over a wide range, and
there is a large amount of sunshine. The growing season is 110 to Il0 days.
The total yearly everage precipitation is about eight inches. During l4arch,
April and hlay, frequent winds of moderate to high velocity dry the soils and
increase rates of evaporation and transpiration.

The rnajcrity of 'nine related disturbance lies within the annual forb,
mixed desert shrubland, greasewood shrublrnd and rock outcrop/talus vegeLation
types of the Salt Desert Zone of the l{orthern Desert Shruo Forrnation. Grazing
in the past 50 or 70 years has caused considerable change in the vegetation in
the salt deserts. Some perennial native species have decreased and annuals
of [en have becorne established.

Several facilities have been
Permit Application Package (PAP)
facilities and the approval dates

approved independently as revisions to the
by the regulatory authority. These
are:

Borehole Road - R.rmp Access Road ktober l, I98I
Use of Borrow Area February J, 1982
Bathhouse and Fower Line February 12, 1982
New Coal Stockpile A.rgust 3, 1982
Preparation Plant/Loadout Facility Sept,ember 21, 1982

A Technical Analysis (TA) was prepared for the proposed coal preparation
plant and is attached to the TA as Appendix B. Irnpacts associated with the
coal preparation facility area include 206 acres of additional surface
disturbance. This IA for the Emery Deep Mine is independent of that review
except as relates to curnulative hydrologic impacts.

The PAP for the underground operat,ion was sunmitted in l.{arch of 1981. The
review of the underground operation commenced May 1, L98J. An Aoparent
Completeness Review (ACR) was sent to the applicant on .fune 22, 198].
Response to the ACR lras received on October 7 , 1983. A Determination of
Cornpleteness (DOC) was made on 0ctober 27, 1985 and af the same time
additional questions were sent to the applicant subsequent to a prelirninary TA
on the PAp and the ACR response. Information was submitted by the applicant
in response to these questi.ons on I'lovember 15 and 22. Some de f iciencies still
existed in the hydrology section of the perrnit application. To clarify the
information needed to complete these sections, a meeting was. held on December
5, 1985.

0ther Federal and State agencies which have reviewed the PAP and provided
Ietters of concurrence are listed belcw. These letters are attached in
Appendix A.

State Department of Fbalth
U. 5. Fish and wildlife Service (USF'I{S)
Division of t{ildlife Resources (DttR)
Division of State History
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Division of ltater Rights
U. 5. Bureau of Land tlanagement (31-l'l)

Topsoil Fro!_e-clion I WC 9I_7. 21--25.

fxisting Etyironm.enF ajrd Applicant' s Proposal

The soil resources are discussed in Volume 5, Chapter 8 of the PAP.
Approximately I,570 acres were mapped to approximate an Order I intensity soil
surveyr ES shown on Flate S-I (Detailed ttapping Area). Soil Conservation

. Service (SCS) mapping of an additional 4,5m acres is shown on Plate B-2
(Permit Area). The soil series are classified in Table 8-12 (page 8-95). The
soils of the permit area are discussed in Chapter I, section 8.9.2.

Soils previously disturbed by mining activities occur at the mine portal
and facilities area. The disturbed Iand (Mapping Unit DL) is cornposed of
various soils with 0 to 15 percent slopes. Surface soils have either been
salvaged, buried under coal dust or heavily mixed with subsoils (page 8-f7).
Fxcluding the top II inches, the soils to a 40 inch depth have only a fair
rating as topsoil (Table 8-7, page 8-75).

Future disturbances will occur mainly on the Ravola-Bunderson Cunplex (l'lap
Unit RaBZ) , Persayo-Chipeta Complex (Uap Unit Pffiz) and the Chipeta-Badland
Association (Map Unit CBEZ). The Ravola-Eunderson Cornplex (page 8-50) is on
nearly level to level alluvial fans, floodplains and bottomlands. The
landscape is hunmocky in some areas. The slopes range from one to three
percent. The vegetation is mainly the greasenood shrublancl type. The

Persayo-Chipeta Complex (page 8-46) is on nearly leve1 to steep fans,
terraces, uplands and shale knolls. The slopes range from I to 20 percent.
The vegetation is principalty the mixed desert shrubland type. The

Chipeta€adland Association (page g-]5) is on steep to strongly sloping Sroad
fans, ridges and sandstone and shale nills. The slopes range frcm J to l0
percent. The natj-ve vegetation is principally the mixed desert shrubland and
matscale shruoland types. These soils have a poor to fair rating as topsoil.

Soils_ i n ge s t i ga tions ald-lle-tho.qo lo gy_

The soils investigation was conducted according to the standards of the
l*.lational Cooperative Soil furvey. l'{apping was conducted on f oot using hand
augers, l{ithin the Detailed Mapping Area, one profile for each major soil ras
sampled and described. Soil pits were excavated to a depth of 60 inches or
rnore and pedons were describecl and sampled according to the standards of the
National Cooperative SoiI Survey. For the soils occurring outside the
Detailed Mapping Area, but within the Permit Area, Sffi soil descriptions were
used. The methods used are accepta.fle and in line witn current and recognized
practices.

5ui[aEi-li.ty gf qg-il for reclamation

There has been a mj.ne at the site of the cument day Emery Deep Mine since
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the lB90's. For this reason, to topsoil has been removed and stored, nor is
any topsoil currently availabJe for reclamation. The applicant has committed
to removing and storing any available topsoil at the site of any future
disturbance (page 3-55). In Iieu of topsoil, the applicant has proposed using
material frorn roads (following removal of all toxic material) r+hich will be
reclaimed and from a "bormw" area. All substitute rnaterials will come from
within the perinit area. Table 8-7 (page B-74) indicates that only the Abbott
(0 to 50 inches) and Sanpete (0 to l0 inches) have a fair-good or good-fair
rating as topsoil, respectively. For this reason, it is imperative that
additional chemical and physical information be supplied in order to deterrnine
the suitability of the proposed substitute material. The applicant will
establish a revegetation dernonstration site, and has conr,'nitted (page 4 of the
DOC response) to physical and chernical soil testing of the topsoil substitute
as part of the dernonstration site data gathering progxam. This inforrnation
will help plan future reclamation. Although more data are needed to
substantiate the suitability of topsoil substitutes, successful revegetatj-on
has been demonstrated on areas immediately adjacent to the mine site (Fbdder
and Jewell 1979).

Calculations of the amount of suitable soil available

Ihe applicant indicates that about six acres will be covered with
approxinately four feet of material, thus r€quiring about ,91000 cuDic yards
of cover material (page.4 of the DOC response). The greate! part of the' I disturbance associated with the mine rlll be recleified uslng amended in situ
materials. &rly six acres will receive borrowed topsoil replacement. Ihis
area consists of the coal stockpile yard. It is mderlain and surmunded by
sau.ne materials. Since ponCing often occurs in spring it is conslderect
conta'ninated to the extent Ehat it requires Four feet of topsoiJ. substitute
naterial cover. The 39,0@ cubic yards required (page 4, 00C response ) wiII
be supplied as fol.lows: about 111000 cubic yards rould come fron the road
near the bridge across Quitchupah Creek, about 5!0m cubic yards uould come
from removaL of oEher mine roads and the remaining 221000 cubic yards would
come f rqn the borroy area. The soils borlou area is located near the existing
coal stockpile area rith cross-sections depicted on Plate !5-la. Its geclogic
origin is colluvir.rn, alluvitn and sanctstor€.. Ihe colluvial materials which
are pr€sent at the surface ger€rally have a loamy sand texture. Since the
borm{ area covers about cne ac!e, a depth of 14 feet '.{ould be required. Ihis
area rrus! be sampled and data provicled to doc|.Itlent its suitabillty for
reclanation, as described above. The borEw area contalns sufficient
material, being 100 feet in depth. The evaporation lagoon (approxirnately one
acre) will be reclairned by excavating toxic materials (approxSnntely I,O(D
cubic yards). The excavatecl area vill be backfilled with material frcm the
embankment. Ihe remaining a-nbankment will be removed doun to the original
soil surface.

Removal procedures

The applicant states (page l-55) that no future surface dlsturtances ale
"'ttl plannecl that would require the rgroval and storage of topsoil other than that
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associated with the preparation plant (refer to Appendix B).

Redig-t liSutiol prccedures

The applicant has detailed the redistribution procedure in the response
to deficiencies, December ]0, 1983. The applicant has committ,ed (page l-59)
to chemical tes-ting of disturbed area soils and fertilization as needed based

on the chemical tists. The testing procedures have been detailed in the
January 20, t9B4 response to Tecnnical Deficiencies.

,Stockpile pro-tgctEn ProcedurE-s.

As discussed above, flo topsoil has been stockpiled. t{ith [he exception of
the preparation plant facilities (see Appendix B), fio future surface
disturbances are proposed that would require the removal and storage of
topsoil (page l-55).

Area disturbe'J -a-! anv--one time

Presently, there ateiZf)acres of dlsturbed area (Table 9-2, page 9:9)-
This area is'irincipally asdociated with the preparation plant, other than
rnine related disturbance, and by roads, mine facilties and the evaporation
Iagoon. No additional disturbance is proposed (page l- 56).

FFpIiance

UMF 8I7,2l 
, 
General Requireme.!'tts

Since no additional disturbance is planned, flo topsoil will be recovered,

segregated, stockpiled and redj.stributed. Topsoil substituEes wiII come from a

borrow area (approved in connection with the Preparation Plant) and roads.
Tfrus, the applicant is in compliance with this section.

UMC 817. ?2 Temov.a1

As stated above, fio topsoil removal is proposed. Thus, sections (a)-(A)'
(f), (g) are in comPliance.

(elTne applicant proposes to use, as topsoil substituies, materillt lt* a

bomo',r area 
'(zzrc00 

cubic yards, previously approved in Preparati-on P1ant

application ) , roads ( 12,000 cubic yarcts ) , the _evanorltign. lagoon embankment

iilooO cuoi" yards ) and the originil soii surf ace. Mditional lnf ormation on

the physical ind chemical characteristics of these substitutes to substantiate
their iuitauitity as topsoil substitutes wiII be collecteC and submitted
during the lgg4 sampling season (00C response p.4; January ?9'198/+.Response
to Teinnical Deficienciis). Thus, the applicant is in cornpliance with this
section'
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!Jv!C 8L7_. 2f Storage-

As stated above, fto topsoil storage is proposed. Thus, the applicant is
in compliance with this section.

l.$'l0 8L7 .24 Redistribution

The applicant proposes redistribution of approximately 110,000 cublc yards
of mat,erials and has detailed the redistrioution orocedures in the December
J0, tg8l response to deficiencies. Thus the applicant is in compliance with
this section.

l..F'lC 817. ?5 l{utrients and Soil Amendments.

The applicant is committed (page l-59 of the PAP) to the addition of soil
amendments as neeCed based on a soil testing program as described in the
January ?0, I9B4 Response to Technical Deficiencies. Thus, the applicant is
in compliance with this section.

Stipulations

lrlone.

References

fbdder, D., and Jewell, R. L979. Reclaimability analysis of the Bnery coal
Field, Ernery County, Utah. EM1IA Report No. 15. Bureau of Land l'{anagement,
Denver, Colorado.

Surf ?ce t{.? ter llvdrolo-gy :__ WC 817 . 4I-., 57

Existing Elyi{olmeJrt an9 Appl.i.ca.nt' s Proposal

Surface facilities for the Enery Mine are located at the confluence of
Quitchupan Creek and its Lributary, Cfrristiansen l{ash. The mine complex has
been established in a relatively small area that is constructecl by the stream
channels and their valley walls. Flooding from both these streams in the past
has necessitated the placement of riprap along the stream channels to prevent
the erosion of dikes that cornprise part of the surface water control system ai
the mine. While Quitchupah Creek could be affected by both the surface
facilities area and Ehe discharge purnped from the rnine, Ctrristiansen l{ash
coulC be affected solely by its proximity to the facilities sj.te.

Quitchupah Creek, with a drainage area of 4]0 square miles, flows to the
southeast from the mine cornplex, converging with Ivie Creek immediately above
the conf luence of that stream with l.ludCy Cieek at ftighway I-70. Muddy Creek,
with a drainaEe area of 1,450 square miles, is one of the Major streams in the
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Dirty Devil River watershed, a significant tributary to the Upper Colorado
River. Flows in Quitchupah Creek and Christiansen Wash derive from three
sources: direct runoff, ground water recharge frorn the upper and lower Ferron
Sandstone and returning irrigation flows that are diverted out cf Muddy

Creel<. Monthly rneasurements ofl stream flow collected during the year
beginning 0ctoi:er LgTg revealed that Quitchupah Creek has a mean f lor+ of 8.5
cuDic feet per second (cfs) below the mine, and Christiansen Wash has a mean

flow of Z.ZB cfs above its confluence with Quitchupah Creek (page 7-15] and

7-154 of the PAP).

t{ater quality in these two streams is characterized by high total
suspended solids (TSS), total dissolved solids (TDS)' sulfate and sodium.
Calcirrn, magnesiurn and chloride are also present in high quantities, although
these parameters exceeded the water quality standards of 250 milligrams per
liter (rng/t) (NAS I97]), much more frequently in earli.er monitoring prograrns

than during the samples taken later in L979 - 1980. Calcium, chloride, sodium
and sulfate are picked up from the coal and rock dust in the mine and are
responsible for the increased TDS levels in the mine discharge, Another
constituent that characterizes the streams is bicarbonate, which can be used
as a predictive value for ion balances. i'{onitoring data indicates that the
water in both streams tends to become more saline in the downstrearn direction
(PAf, page 7-149). TDS values in Christiansen l{ash are hlgher than those in
Q.ritcnupafr Creek, as dernonstrated by the L979 data that showed means of f 

'871and 2123, mg/l for Christiansen i{ash as opposed to rneans of Lr947, LrJ29 and

It424 mg/t for Quitchupah Creek. T55 values are hi.gher in ft.litchtrpah Creekt
hovering between means of 1,094 and L,+!7 mgll, while Christiansen flash is
characterizec-uy rii means-6F-B48"ino'620 m6/I: nnove the mine cornplex, 

- 
ES in

Quitchr.rpah Creek seems to increase in the filf and winter and decrease in the
spring intl summer. tt remains fairry constant below the mine, which may be an

effect of the constant mine discharge and reduced irnpacts from irrigation.
The concentration of TSS j.n Quitchupah Creek is proportional to discharge '
increasing in the spring and decieasing i1 tll faII. Trends in Cfrristiansen
ttash are strongly tied io irrigation wimin its watershed north of the mine.

Upstrearn, TDS is- high as a result of the irrigation, while dor+nstream, the

dissolved constituents decrease as the stream receives flow frorn the Ferron

Sandstone (PRe, ,page 7-Il]).

Both Quitchupah Creet< and Christiansen ltash receive a mlnimal amount of
flow florn springs that occur inrnediately north of their confluence. The

springs are issiing frorn the pediment giavels alove the Bluegate Shale. To

some extent, these*springs arb contribiting additlonal dissolvecl solids to the
streams because they appiar to be rechargect by irrigation uater- The

discharge, however, approaches a maximurn f low of only 10 -gallons per rninute,
so any impacts on the strearn quality are actually srnall (FRet Plate 7-I, page

7-158).

Precipitation at the mine site is low, 7.55 inches annually, and is
dirninisned by the high rate of evaporation, approximately 50 inches a year
(USDA, sCS). The I0 year, ZFyear and l00-yeart Z4-hour storm events yleld
I.5, 1.9 and ?.5 inches, respectively .
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There are no surface water rights on streams in the vicinity of the Ernery
I'tine that could be impacbed by tnis operation. A check of inforrnation
available in the Utah State Engineer's 0ffice indicates that there are no
water rights on Quitchupah Creek and Christiansen Wash near the mine, nor are
there ant cn Quitchupah Creek downstream of the mine (PAP, page 7-153). '

Additlonally, there are no water rights on lvie Creek below its confluence
with Quitchupah Creek (page J8, 0ctober 7, t98l submittal). A further check
indicates that there are no surface *aEer rights on Muddy Creet< for a distance
of at least 15 miles downstream of its confluence with Ivie Creek (page I0,
$'lovernber ll, 1981 submittal) . The only waler use identif ied by the Utah
Division of ltater Rights pertained to cattle that drink from Muddy Creek when

adjacent tsLM lands are used for grazing. Refer to the Cumulative Ftydrologic
Impact Assessmenf, of this analysis for a further discusslon of impacts to the
hydrologic balance.

The applicant has provided the surface facilities area with a sediment
control plan that utilizes two sedimentation ponds, berms around the disturbeC
areas and collector ditches. A third sedimentation pond has been construcfed
solely to treat mine discharge as it is purnped f rcm the underground wort<ings.
This pond is located west of the facilities complex and outlets into a
trih.rtary of Quitchupah Creek , These s tructures are currently existlng.

The facilities area is located immediately adjacent to two strearns,
therefore, it rras necessary to construct berms along the stream charnels to
prevent the uncontrolled dlscharge of runoff from disturbed areas. These
berms have been stabilized and riprapped or revegetated to withstand
f looding. The primary control berm along Q,ritchupah Creek has a lO-foot crest
width and has almost 4 feet of freeboard above the l0-year, Z4-hour design
flood. Side slopes are a. mininrum of 2h:Iv. The berms work in concert with
the two sediment ponds to capture aII runoff from the facilities area. To

date, there has been no discharge frorn the sediment pond system, probably as a

nesult of the high evaporation rates that characterize this region. Pond fb.
?, an embankrilent structure, is ref erred to as the main pond, and Pond t'lo . J,
an incised structure, is a secondary pond because aII of its discharge passes
to Pond I'lo. 2. The ponds are connected via a buried sixdnch Fipe equippeO
with a clean-out section. The rate f or discharge expec ted f rorn a Z5-year,
Z4-hour storin event at Pond No. i is 0.98 cfs, and the pipe has been sized to
carry this to Pond No. 2. The area contribr.rting to Pond l*lo. ? is 3L.2 acres,
which includes coal stockpiles, tipple, service buildings, roads and access
ereas to the underground workings. Some of the cont,ributing area above the
portals is unclisturbed. Pond No . ] was designed to receive runoff f rorn 6.4
acres that includes a coal stockpile, an explosives storage area and a $crap
yard.

Sedinent pond volume is calculated from the lO-year and Z5-year, 24- hour
peak flows and the sedi,ment volume that can be expected fiom the disturbed
area. Sediment values are derived from the Lhiversal Soil Lsss Equation
(USLE). A soil erodibility factor (K) of 0.]5 was utilized, which is weighted
betrveen the gravels covering much of the facilities area, and the soils
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presenL at the site (page 42, 0ctooer 7, I98] submital). A rainfall factor
(R) of 0.2C was used (Barfield et aI., 1982r page ]14). A cover factor (C) ofl
1.0 rdas used for coal storage areasr 0.J was-used for vegetated areas and 0.J9
was utilized for other disturbed areas. An erosion control practice factor
( P) of I .0 was chect<ed by the regulatory authority and f ound to be
acceptable. Soil weight factors varied frorn 66.8 pounds per cubic foot for
the Pond No. ? watershed and 68 pounds per cubic foot for the Pond No. 1

watershed. These are weighted figures based on the values for coal and soil
and the relative percentage of each occurring in the wafershed. A sediment
pool volume of L.22 acre feet was designated for Pond [*b. 2, which represents
five years of accumulation from 3L.2 acres. similarly, a sediment pool of
0.88 acre feet was provided, based on five years of accurnulation from 5.4
acres. Sedirnent is removed from the pond when it reaches 60 percent of the
design sedirnent storage volume as measured from a pefinanently installed staff
guage (eAe, page 7-L64). Any sedinent removed from the ponds is stored within
the watershed of Pond l*lo, 3. This material will be used for reclamation of
that pond and excess material will be transported to the coal storage area in
the mine yard where it will be placed in uniform layers and cornpacted (page
42, October 7 , t98l sutraittal).

Above the sediment pool elevation, the ponds have been designed to store
nnoff frun a l0-year, Z4-hour storm event while perrnitting dewatering within
I0 days . Since Pond Fb . ] outle ts only into Pond hb . 2, the spillray systern
in that pond serves both stnrctures. The prlncipal spillway is a lZ-inch
dianeter corrugated metal pipe (O-{P) with inlet invert elevatj.on set at 51906
feet, msl. This is one foot below the elevation of the l0-year, ?A-hour
runoff storage voltme. The pond is equipped with a slide gate that is closed
to provide adequate detention times except in the event that decanting is
required to dewater the pond within 10 days (page 4Sr 0ctober 7t l98l
submittal). The emexgency spill.ray is a riprapped trapezoidal channel with
2h: Iv side slopes. A check of the spillway capacity using the broad+rested
weir equation demonstrated that the channel could easily carry the discharge
frcrn a 25- year, Z4{rour storm evernt, which is 2,L4 cubic feet per second
(cfs). These discharges Hef,e calculated using a flood hyclrograph pmgram, and
were checked against peak discharges derived from the SCS-TR55 method
(Barfield et aI., t98l). The pond is designed so that the ?5 yearr Z4-lrcur
runof f s toiage vofu-rne has a depth of 0. 7 feef in the ffiergency spillway . This
leaves I.5 feet of freeboard to the top of the dam. The embankment as shown

on Plate 1]-4 has a crest width of l0 feet, a height of ll feet and ]h:Iv sicle
slopes. The downstream slope is riprapped.

In order to efficiently channel flow to Pond Flo. 2 from the portal area,
ditches and culverts have been installed. This drainage plan is shown on
Plate l-J of the PAP. A diEch has been provided adjacent to the east side of
ffre auxiliary intake portal to divert flow around that area and raute it into
a l50-foot length of culvert placed beside the mine yard road. This culvert
is located in the berm bqtween the mad and Christiansen Wash. The ditch and
culvert are both sized to carry a I0 year, Z4-hour design flow from J.9 acres
or 4 cfs. The culvert is a lZ-inch diameter C'lP which can easily carry the
required discharge (Bureau of R.rblic Roads, 1955). The ditch is a riprapped
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triangular ditch with lh:Iv side slopes and sufficient depth to provide 0.1
feet, of freeboard. The culvert outlets into a roadside ditch that carries the
flow to Pond No. 2. This ditch is also triangularn with 2h:Iv and l2h:1v side
slopes. The deptn is a minimum of O.75 feet

Flow from other areas of the facilities complex is directed to the pond by
the berrns and through swales constructed at road crossings and at other ar€as
to provide posiLive drainage. Ditches are not utilized as the mine yard area
is sloped [oward the streamside berm, and nrnoff is rou[ed to the pond via
overland-flow. The western section of the complex does not drain into the
pond, although it appears that the acreage was included in the pond design'
This 4,7 acre area drains into a catchment basin adjacent to the berms along
Quitchupah Creek and includes a portion of the coal stockpile, service
buildings, a scrap yard and roads. ..

The mine discharge sedimentation porrd, Pond f*b. 1, is located away f rom
the main facilities area and serves only to provide an adequate settling basin
for discharge pumped frorn the mine, although the reverse osmosis process has
also contributed brine to the pond in the past at a rate of 51000 gallons per
day ( eAP, page LJ .2). A berm completely surrounds the struct,ure , thereby
preventing any runoff frorn adjacent areas frorn entering. Contribution frorn
direct precipitation is minimal. The surface area of the pond is 2.2 acres
and I.5 inches of rainfall falling on that area yields O.27 acre feet.

The discharge purrped frorn the mine flows through an eight inch pipeline
that inlets into the rectangular pond at the end opposite the outlet. The

amount of discharge has varied over the seven years the pond has existed.
Currently, the diicharge is averaging BO0,00O iallons per day (qnO) althrugh
the pond-was sized witn a design Oisinarge of 1,t55,265 gpd (Pnp page If-]).
A detention time of ]6 hours has been provided in the pond design pursuant to
a laboratory analysis of the total suspended solids contained in the
influent. Pond vofu$e at the outlet is 19. J acre feet, and under current
discharge conditions (8001000 gpd) only J.68 feet of that is required for
settting. According to recent rneasurementsr aFFroximately 3.2 acre feet of
sedimeni has acct-rnulated in the pond. Consequently, I2.2 acre f eet is
availaule as sediment storage volurne. The pond will not be cleaned for
approximately l5 years at the current rate of di.scharge, therefore, no plans
have been made for handling the sediment.

The pond outlet is a rectangular channel with a wingwall and concrete
bottom" Spillway capacity is designed to allow the maximum wat,er surface
elevation to remain three fleet below the top of the berms. A NFDES permit has
been issued f or this pond, fls well as Pond I'lo. 2, and samples are taken at the
outlet twice each month. Daily maximums for effluent are 70 mg/l for TSS' 2.0
for iron and 5,000 mg/I for TDS. Oil and grease cannot exceed I0 mg/l and pH

must range between 5.5 and 9.0. Samples collected at the pond outlet since
L976 havi shown great variation, Average quar-terly discharge has varied from
0. 01 to 0. 4I cf s and TDS has varied f rorn 5 ,298 to 1 t7 5J ( The NFDES lirnitation
is 5,000 mg/I). Iron was rneasured in relatively high q.rantities of 4.5 mg/l in
L976, but has since been present in only low corrcentration. TSSr oil and
grease and pH have all been well within an acceptable range.
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The surface water monitoring plan proposed by the applicant involves l0
sites. Trvo sites will be maintJined on Christiansen f{ash' one above the rnine,

and one at its confluence with Quitchupah Creek. Two NPOES sites are
included, at pond l15. 2 and the mine discharge pond, Three sites are located
on Quitchupah Creet<, one above the mine, one below the mine complex and one

below the mine discharge pond. To determine Ehe relative impacts frorn that
pond, one site wiII be-maintained on the tributary above the pond outlet,. Two

sites are lociteo away f mm the irnpact area f or the mine , hut may be utilized
in the Future for potlntial rnine expansion. These sites are located on lvie
Creet< above its confluence with Qui[chupah Creek and one is located on Ivie
Creek above its confluence with Oak Spring Creek. Samples will be taken from

these sites on a rnonthly basis and analyzed for the parameters listed on page

7-Ig] of the pAp. parshall fIl.mnes and/br crest-stage gages have been provided

at several of the moniforing sites, and bubble gage type continuous recorders
are instalted at two sit,es, one on Christiansen ltash and one on Quitchupah
Creel< where the USGS established monitoring stations. Aflter sealing of !h*
portals, Bfty effluent frorn Ehe mine will be directed to the sedimentation
bono vii an iignt inch diameter drain where rrater quality will be tested.

Complianc-e.

Lr4C 817.41-,42 droloqic i{ater Quality Standards

Surface .*ater quality at the Emery Mine will not be adversely impacted by

an influx of ISS because the sediment control system is adequate to prevent
uncontrolled runoff from entering the streams. 

- Furtherrure, the mine

discnarge pond is treating the iifluent so effectively that in-mine TSS levels
of Zl3 mg/l (pAp, page Il:Z) are reduced to concentrations rtell below 70 mg/I

as water Is oir.ri"iEEo from the pond. The prirnary concern is the contribution
of TDS Eo the streams from mine discharge. The average TDS concentration in
the mine discharge water has been 4,040 mg/I, which has varied, although no

discernible pattirns of occurrence have been observed. TDS levels in
qrit"hupah Creek are generally below 2rC00 mg/I, therefore, the rnine discharge

wiII be increasing th; salinity levels in that stream. The applicant complies
with this section.

WC 817.41. Divsrsions qf ,0v,elland FLgw

The ditcnes, culvert system and swales that route flow to Pond No. 2 were

checked anC ere adequate. berms will direct most of the flow to the pond.

These berrns are approximately 2 feet high and design flow depth is such that
ore foot of f reeboard rvill bA available-to the top-of the berm ( January 20 

'
1984 submittal). The applicant complies with this section.

l..h4C 817.44 Stre+ lhannel Oiv-ersions

Not applicabls.
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ti',l0 8I7./r5-.46 Sediment Control Measures: Sedimentation Ponds

Design data for the surface wat,er control structures were checked by the
regulatory authority in FeDruary 1984 and found to be adequate witn only minor
exceptions that will not affect the performance of the structure, Pond I'lq. J
designs, for exarnple, do not provide freeboard between the 25-year, 24-hour
runoff and the top of the pond. While this is generally not a desirable
situation, the pond is incised, therefore, there is no danger that an
embankment will fail if the pond is overtopped. Additionally, a conservative
sediment pool'das factored into the design, allowing for five years of
accumulation. In reality, rn:ch of this volume is usually available for runoff
storage. If sedirnent is cleaned out of the pond at 50 perent accr-nulation,
the Z5-year, Z4-hour runoff storage elevation wiII be at a lower elevation,
thereby providing freeboard to the top of the pond.

Pond No . 2 has been designed to rece j.ve sediment and nrnof f f rorn JL.z
acres, which includes the entire mine yard cornplex. Plate l]-l of the PAP
however, illustrates that not all the drainage from the facilities area
flows into the pond. Runoff from the western part of the yard, which
incJudes a portion of the coal stockpile and service areas, flows into the
catchment basin above the berins along Q.ri tchupah Creek. This area conprises
approximately 4.7 acres'as measured from Plate 15.8. Consequently, Pond
hb. 2 has been conservatively designed to irclude runof f and sediment f rom
areas that are not contributing to it. The applicant has taken advantage of
the topography and provided dikes to form an evaporation lagoon. The
catchment basin is, in effect, serving as a sediment basin for the westem
part of the yard. These dikes, or berms, have a crest elevation of 51920
and 4,915 feet msl, providing a minimum of ? feet and as much as I0 feet of
height above the natural ground surface elevation. Since these berrns are
not allowing any flow to ent,er Quitchupan Creek (page 4I and Plate J,
October 7, 1983 submittal), the runoff is isolated in this part of the mine
yard, which is still considered to be within the Pond I'lo. 2 watershed'
Given the limited amount of acreage involved and the height of the berms,
the existing drainage plan is in compliance with this section of the
regulations, ES an alternative sediment control strr.rcture,

A check of that design sediment storage volume for the mine discharge
pond revealed that,, it 800,000 gallons per day, the sedi'rrent accurnulation
over seven years shoulcl have been 2.09 acre feet. The applicant has stated
that the actual accumulation is i.2 acre feet. It appears that sediment may
be collecting in the pond more quickly than anticipated, but the only
consequence of that will be a more lrequent clean<ut . Curren tly , pond
clean-aut is not anticipated for another 15 years, therefore, this
diflference wilt not affect the plans for the pond. The applicant is in
compliance with this section.

WC _8{-..a7. Discharge Structules

Sediment pond spill*ays and ditch channels have been riprapped to
prevent erosion in areas where high velocities occur. The applicant is in
compliance with this section of the regulations.
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L$aC tI7_. aB Acid-fq$ing and.,Joxic-f o-rming Materials

See the discussion on this regulation in the compliance section of the
Ground l{ater section of this TA under the same regulation heading.

l..F{C 8IZ-49 Perlaqent an-d. .Tqmporarv _Impoundnents

The temporary impoundments constructed at the minesite are constructed
according to btandard engineering practice. There are no permanent
stnrctures. The applicant is in compliance with this section of the
regulations. .

l'F,lC 8I7.50 l..trderground Mine_ Entrv and Access_-D.ischarges.

The applicant has provided a plan to minirnize disturbance to the
hydrologic balance when the portals are sealed by directing discharge from
tl're mine to the sedimentation pond where it will be tested for quality
standards. The applicant is in cornpliance with this section of the
regulations.

-Ltl9 
817.52 Surjace. ,lt?ter ltlonito-ri-ng

The surface water monitoring program wlII provide a continuum of data at
the ninesite that witl acld Eo [he collection of previous water quality data
to provide valuable insight on the impacts of mining and its significance in
areas wfere irrigation contributes high arnousrts of dissolvecl solids to the
streams. 'ihe mcnitorirg sites are located in areas where degradation from
mining activities will be detected and above the mine to provide control
data. The applicant is in compliance with this section of the regulations.

tF.fC 817.5_1- t{ater .Riqhts and Repl.acement

furface water quantity wiII not be adversely affected by the sediment
control structures sj,nce the runoff that wilt be stored represents flow fmrn
a very small percentage of the Quitchupah Creek and Cfrristiansen Wash

watersheds. l..Frderground mining fityr however, inrpact strearn flow since both
streams are recharged by the upper Ferron Sandstone. The applicant has
presented inforrnation to the effect that the discharge fIoT the upper Ferron
Sandstone aquifer to the streams is less than 0.1 cfs. This is based on a

USGS model used to simulate ground water flow in the vicinity of tlre mine
(page I0, 0ctober 7, I98l submittal). Currently, the potentiometric surface
of ine upper Ferron'is changing with alteratlons in the mine plan and this
change vill affect the degree [o which the stream recharge is irnpacted. The

applicant ccrnplies with this' section of the regulations.

1,t49_ 8I7.55 Discha,rqe of Waler intg'-an thd.e-rground_J'lin?,

I'lot applicable.
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t$,lC 8I7.55, -tggtmininq. Rehaoilitation gll_S_rjlfaca. Water Contrg,t- :SFHc_t.uqes

The reclamation plan provides for the adequate reclamation of surface
water control structures (pnp Chapter J, page 3-55). The applicant is in
compliance with this section of the regulations.

U{C 817. 57 Stream 3uf fer Zones

The pre-Law status of these facilities is such that no buffer zones were
provided along Quitchupah Creek and Christiansen t{ash. Grandfathered areas
(Sections ?8r 29r 32, and ll) are shown on Figure I, Potential Alluvial
Valley Floors, of the PAP.

Surrqarv of Compl.iance

The applicant is in cornpliance with the sections of the regulations
dealing with the protection of the surface water regime.

SJipulariont

None.

Ground l{ater : UMC 817. 4I-. 54

Fxi_stilg Envir_onment and .Applicant 
I s Propgsal

Eeqiotal -Folosic Setting

The applicantrs description of the geology of the area with accompanying
maps and cross sections is contained in Chapter 6 of the PAP, and a

description of the hydrogeology is contained in Chapter 7. The salient
physical and hydrogeolgic characteristics of the geologic formations of
interest in the mine area are surmarized here. For more detail, the reader
ls referred to the appropriate sections of the PAP.

The Emery Mine plan area is located in the Castle Valley portion of the
Emery coal field in central Utah. The rnine is located abouE four miles
south of the [own of Emery, dt the confluerce of Q.ritchupah Creek and
Christiansen t{ash. In the area of study, three geologic units are of
prirnipal importance. In ascending order these units are the tpper Ferron
Sandstone member of the Marnos shale, the Bluegate shale member of the
l.{ancos shale and, the QuaEernary colluvial and alluvial deposits present in
the area (Pages 7-5 and 5-? of PAP). The coal searn to be mined at the Emery
l.{ine, known as the I-J zone, occurs in the tbper Fermn Sandstone. TfE
geologic formations in the region all dip to the west, towards the
escargnent of the Wasatch Plateau. At the base of the escarprnent, tfu
formations are tnrncated by the Joers Valley-Paradise Fault Zone, located
inrnediaLely northwest of the Snery Mine permit area. A generalized geologic

I
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cross section is showing page 7-14 of the PAP. A generalizeC surficial
geology map of the study area can be found in the FAP on Plate 5-f0 and
Figure 7-2 page 7-4.

Quater.narv Depgsi.ts

Colluvir..rn and alluvir-rm occur on toe slopes, along the drainages and on
the htgh terraces present in the area, The alluvium occurs as unconsolidated
deposits of partly stratified silt, sanrl and gravel deposits in and adjacent
to fuitchupah Creek and Christiansen lilash. A maximum thickness of 75 feet
of this material Has reported in the study af,ea, along ft.titchupah Creek
above its confluence with Christiansen Wash. Along benches above the
Qr-ritchupah Creek channel, sand and gravel deposits up to 40 f eet in depth
are reported. The colluvium in the area is reported as boulderyr loamy sand
belou sandstone outcrops in the area, and as a silty clay below the shale
hills in the area.

QIU-eSate Shale

The Bluegate shale outcrops west of Christiansen l{ash and west of
Quitchupah Creek, sor.rth of the Emery Mine offlce. The Bluegate also
underlies most of the alluvial deposits present in the central and western
portions of the permit area. The Bluegate is a soft blue-gray shale unit of
marine origin, cor.tposed of irregularly bedded mudstone and siltstone. Rare
thin sandstone lenses occur in the formation. Where the Bluegate Shale is
exposed at the surface, it forms balren shale hills. In the vicinity of the
Joers VaLI.ey Paradise fault zone, the Bluegate shale is appmximately 700
feet thick; across the permit area, the Bluegate varies frun 0 to 70 feet in
thickness.

Ferron Sandstone

The Ferron Sandstone is divided for descriptive purposes into three
units: the tJpper Feron; the I'tiddle Ferron; and, the Lorrer Ferron.
Collectively, the three.units average about 400 feet, in thickness. The
portion of the Ferron Sandstone including the I-J zone and above as
designated the thper Ferron. The portion lying stratigraphically between
the base of the I-J zone and the base of the A zone is designated the l{idd1e
Femon. The porticn belon the A zone coal is designated the Lower Ferfon.
Tfre Upper Fermn is of primary lmportance, as it contains the coal zone
being mined and is also responsible for the majorily of the water made

within the mine. The Ferton Sandstone occurs generally less than Ir000 feet
below the land surface in the Snery area. Oue to the westward dipping
nature of the beds, the tsper Ferron outcrops within and also just east of
the permit area, near the channels of fuitchupah Creek and Christiansen
l{ash. The Upper Ferrun also subcrops beneath the veneer of alluviurn which
exists in the Christiansen Wash and ftritchupah Creek valleys towards the
southeastern margin of the permit area. Eastward from the permi.t area,
towards Muddy Creek the Middle and Lower units of the Ferron outcrop. Figure
7-2 and Plate 6- l0 of the PAP denote the generalized outcropping and
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subcropping of the Ferron Sandstone.

The Upper Ferron consists of lenticular beds of fine to coarse
sandstone, and lenses and intercalated beds of shale, siltsLone and coal.
The l,liddle and Lower units of the Ferron consists of mediLm to fine grained
calcareous sandstone. In sorne areas, tests indicate that fractures may bri
present in the Ferron Sandstonel howeverr oil a large scale, the formation is
thought to act as a porous medium (uSCS 1980).

Ftydrology of tte 5tu9_ Ar._ea

Ground water is present in all three principal formations of interest at
the study af,ea, although the Ferron Sandstone is the principal aquifer in
the region. The aquifer and water quality characteristics of each of the
three geologic units are highlighted below.

l. Quaternary Deposits.

The alluviurn along the principal drainages and on the sediment terraces
contain shallow, unconfined aquifers which are generally less than 50 feet
thick. Their boundaries are defined by the limits of the Quaternary
deposit,s. Recharge to the ftratemary pediment terrace aquiflers occurs via
the almost constant irrigation and leaching applications by local farming
operations, using water dlverted predorninantly from Muddy Creek east of the
permit area. Recharge to the alluvial aquifers along Christiansen itash and
QuiEchupah Creek occurs via imigation return flow, and rlso via discharge
frorn the Upper Ferron Sandstone iquifer. llhere the Quaternary pediment
deposits overlie the Btuegate Stra1e, water moves through the deposits and
exits from numerous springs at the contact with the relatively impervious
Bluegate Shale. l'{ater floring from some of Ehese springs becornes trapped in
swales, forrning alkali swarrps. The springs which had rneasurable flow were
found to be issuinE at less than I0 gpm. At the time the PAP Yras submitted'
there were no wells completed exclusively in the Quaternary deposits. Water
quality was, therefore, determined flrom data collected during a spring and
seep inventory condr.nted during 0ctober 1979 and -fune I98O (see Section
7,2.3.2 of the PAP). The conductivity of fhe spring waters ranged f rom 658
to 2, 0l5r,Mhos/crn at 20 degrees C ; pH ranged f rorn 5.J to I . 5 rith an
aritFrnetic average of 7.5 reporteC. t{ith the exception of one smal-l
irrigation diversion, water from the springs is used for stockwatering
purposes only.

2. Bluegate Shale.

Although the Bluegate Shale is waterbearing, it is considered an
aquitard, ieparating [ne q.raternary and Ferron Sandstone aquifers (see page
7-55 of the PAP). lt'ater in the tsluegate Shale is possibly contained in
fractures and may be localized. The ability of the 3luegate Slrale to act as
a confining layer is evidenced by the existence of flowing artesian wells
which are cornpleted in the tsper Ferrtn aquifer. For example, rnonitoring
wells AA and R? both flor at the land surface, and are completed in the
Upper Ferron (see page 7-55 of the PAP).
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The ground water wi[hin the Bluegate Shale is saline, with high amounts
of sodium, sulflate and chloride, as evideraed by a sample collected from the
Bluegate #] !{eII with a total TDS value of 19,800 ppm (see Table 7-4 of the
PAP). Gypsum cyrstels have also been observed in hand samples. l{ater levels
in Bluegitu wells showed seasonal variations during the 1979-1980 baseline
monitoring records.

J. Ferron SandsLone Aquifers.

The raterbearing Ferron Sandstone formation is the principal ground water
body in the area ofl the Emery Mine. Data assembled from field investigations
at the site indicate that within the Ferron Sandstone, two aquifer zones
exist. These zones are refered to as the upper and lower Fermn aquifers (see
pages 7-LJ to 7-55 of the PAP). Multiple cornpletion wells installed at the
siie indicate a difference in hydraulic head between the Lower Ferron (below
thel-Jzonecoal)aquiferandtheUpperaquifer.Alsorr,taterlevelsinthe
Upper aquifer appear stresseC as a result of present rnining, while those in
the Lower aquifer do not, indicating a degree of hydraulic isolation.

Ground water movement throughout the Ferron Sandstone is in an updip
direction, towards the mine and areas of outcrop. Generally this is to the
southeast. Recharge to the Ferron Sandstone is believed to take place to the
west, of, the ?{asatch Flateau anrl along the Joers VaIIey Paradise fault zone.
Discharge of the two aquif er zones in the area is to t'{uddy , Ivie and

fuitchupan Creeks, Christiansen Wash and Miller Canyon. In the immediate
minesite area, the upper Ferron aquifer is primarily responsible for
subsurface outf low to Christiansen 'rlash and Qui[chupah Creek.

The USGS has rnodeled the Ferron Sandstone aquifers, within aqd adjacent to
the study area, using the USGS three4irnensional cornputer model (USffi l98C).
The model was used to estimate hydraulic head relationships and subsurface
outflow of the Ferron Sandstone waterbearing zones. The results indicate that
ffie Ferron Sandstone , in its entirety, discharges appmximately 0.4 cf s of
outflow to streams in the general mine area. The modeled area investj.gatecl by
the USE involved an approximate 2.5 mile segment of Muddy Creet< (north of
Miller Canyon), a 1.75 mile segrnent of Ivie Creek (west of its confluence with
Quitcfrupah Creek)' a 1.5 mile reach of Christiansen l{ash (above Quitchupah
Creek) and an approximately 0.5 mile segment of fui$chupah Creek near and
below the Christiansen l{ash. The thickness of the Upper Ferron aquifer is
approximately I/5 that cf the total Femon Sandstonel on this basis, it is
reasonaole to assume that the thper Fermn clischarges less than 0.1 cfs to the
streams in the rnodeled area. Alternatively, if it is assumed that the upper
Ferron discharges to the Christiansen l{ash-Quitchupah Creek segment of the
modeled streams (as indicated by geologic relationships) and the Lowet Ferron
is responsible f or rlischarges to the rernaining segments modeled, it would
appear that the Upper Ferron aquifer accounts for slightly less than 0. ? cfs
of subsurface outflow in the modeled area.
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Both the Upper Fermn aquifer and the Lower Ferron aquifer exhibit
ccnfined aquifer characteristics. Wells cornpleted in both the Upper and
Iorer Ferron Sandstone aquifers, in many locations throughout the study area,
errj.bil the ability to flow at the land surface. This ls especially true for
arEas r-rpgradlent of the existing mine operalions. The hydraulic head
relationships between the Lpper and Lower Ferron aquifers indicate that under
rrdisturbed conditions , ground water generally has the hydraulic potential to
nigrate upward, from the lower aquifer zone to the Upper.

A sirailar hydraulic relationship is generally thougnt to exist between the
Upper Ferron aquifer and the tsltregat,e shale in the area, although in some

lmales , the upper Ferron has been depressurized as a result of mining,
reversing the upward relationship.

Transmissivity values '#ere deterrlined for the Fegron Sandstone aquifers at
the site, and vatues of about, /r05 f tZ lday and 511 f tzlCay were reported
for the tJpper and Lower aquifers, respectively.

Gloun{l{a.ts r Qua li tv-

The ground water quality of the Femon Sandstone aqtrifer (undif ferentiated) *
as measured in baseline investigations prior to L979 from 2l wells in the area,
indicates a TDS level of approxirnately 21300 ppm (see page 7-57 af the PAP).
fublished information by Price {1972) indicates TDS levels of 250 to I,000 ppnt

for Ferron Sandstone aquifer waters In the Castle Valley area. The baseline
weLL samples may reflect saline waters from the overlying Bluegate shale (and
terrace gravels, which experience saline irrigaLion return flow). The lower
values stated in the Price study fiEy, therefore, be more representative.
Further support for the lower levels is given by the fact that TDS levels in
five samples collected in'wrediately from mof falls in the existing mine are on
the order of 1,100 ppmr considerably less than [he values cited for Lhe ground
water wells (see page 7-57 of the PAP). A bac!<ground TDS level of Ir 100 ppm

is, therefore, thought to be most representative of Ferron Sandstone waters.

Ground water use

Two private wells, the Bryant, well and the Lewis well, are registered in the
permit aree. Both wiLhdraw water frorn within the Ferron Sandstoner presumably
.f rom the upper aquifer (see page 7-82 of the PAP and Table 7-8). The town of
Enrery also maintains a supply weII, approxirnately 2.5 miles north of the permit
area. The Lesis and Bryant wells withdraw about 30 gpm, while the Ernery town
reII withdraws about 50 gpm. In addition to the numerous springs which exist in
the terrace gravels overlying the Bluegate Shale (discussed earlier), two
springs were identif ied as issuing f ro,r the Ferron Sandstone . The Christiansen
Spring, Iocated at the head of Miller Canyon (spring #5P-16), discharges frcrn
the Upper Ferron Sandstone. The spring flows at a rate of six gpm and is
appropriated at 0.1 cfs for stock- watering purposes. Spring 5P-16 is believed
to discharge fmm the Lower Ferron aquifer and is unappropriated. The spring is
Ioca ted about one mile northeast of 5P-15 , in the l'tuddy Creek Valley . The 5P-15
spring issues at 5 gprn.
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Exis-_t.infl. i,Ipacts

Tlre applicant has been mining coal at the site since prior to L977.
Presently, approxirnately L/7 of the permit area has been mined. Measurable
dist,urbances to fhe ground water regime have already been realized. Most
notably, between 0.6 cfs and I.2 cfs of ground water is rernoved from the mine,
conveyed to the existing sediment pond and dischargecl to a tributary of
Quitchupafr Creet<. Setween 1980*1982, the flow as rneasured at 0.6 cfs, and
between Lggz-IglJ, the flow was measured at 1.2 cfs (see page 44 of the ACR

response ) .

Significant drawdown has also occumed within the L,Fper Ferron aquifer,
although only minor effects in the Lower Ferron aquifer have been reali.zed'
based on current waEer level measurements. Most of the water made in the mine
occurs via three major roof-falls; very little flow into the rnine through the
mine floor has been realized. Both the Bryant well and the Lewis well have
been affected by mining; the depressurization of the LFper Ferron aquifer has
resulted in the two wells no longer flowing at the land surface. Consol has
furnished and installed pr-,rnps in these wells to mitigate the present effects
of mining.

The existing drawdown level in [he upper Ferron aquifer is shown on a
potentiometric iurface nrpr produced in the faII of 198] (see plate 7-5). The

map indicates that a cone of depression exists adjacent to the miner centered
in section 29, Township 22 South, Range 5 East. The cone radiaLes outward for
at least on* *i1e. Apbroximately ]O0-feet of *ater level decline has been

realized in section ?g since 1979, when a similar potentiometric map was

piepared. The IgTg rnap also represented disturbed conditions; the amount of
decline relative to conditions prior to any disturbance is unknownr 3s mining

has occurred in the permit area since the turn of the century, before any

siEe-specific water level rnonitoring actions '{ere initiated-

The rrater quality of intercepted water has also been demonstrated to
degrade in the mine.- TDS levels of intercep[ed waters accurnulating in the
mine average 4,000 FFrnr with values as high as_51840 ppm reported (see Table

T-5 of the pApi. Thb irincipal constituents of the additional load of
dissolvecl solids include magnesium, socliun, sulfate and chloride. SAR values
of mine waters range from 4;6 to 64 units, with an average of 22 units
reported.

Projected tmpacts - future -Iin4
The applicant proposes the following real or potsntial ground water

inpacts to the hydmtogic balance resulting fmm future mining during the
permit term:

l. Additional ground water declines in the thper Ferron aquifer as
mining pmgresses in the permit area.
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Diminution of ground water quality within the Ferron Sandstone,
owing to possible downward leakage of saline Bluegate Shale waters
and irrigation return flows if subsidence cract<ing to the surface
occurs.

Additional lowering of watet levels in the Lewis and Bryant wells.

Potential dewatering of portions of the alluvial
accornpanying springs ) which overlie the Bluegate

Loss of subsurface outflow to Christiansen Wash
within the area of disturbance.

terrace aquifler (anO
Shale.

and Quitchupah Creek

6. Subsidence as a result of dewatering of the Upper Ferron Aquifer.

To date, approximately 800 acres of land area has been undermined by the
applicant. Within the perrnit termr flFproximately 57O additional acres will be
undermined. The applicant has prepared an estimate of the amount of drawdown
which can be expected to occur in the l#per Ferron aquifer as a result of the
next phase of mi,ni-ng. The drawdor*n is shown on Plate 7-5 of the December 1981
submittal. The applicantrs model predicts that the five-year water level
decline can be expected to be on the order of a maximum ]50 feet below 1981
neasured water 'Ievels. This corresponds to the 750 feet of drawdown below
1979 levels. This maxi-mum drawdown level occurs in lwo areas; over the
existing mine, in section 28, Township 2? South, Range 6 Eastl and over the
new segment of mining in Section 29, Township 22 South, Range 6 East. In some
instances, this maximurn drawdown exceeds the saturated thickness of the Upper
Ferron aquifer, and the aquifer wiII be completely dewatered. Near the edges
of the permit boundary, the modsl predicts that drawdown of about 50 feet can
be expected.

Tne applicant proposes that only the Lewis and Eryant wells will be
impacted. The drawdown ef iects are not pmposed by the applicant to reach as
far as the Emery town ueII (2.5 miles north of the permit area) nor as far
east as the Christiansen Spring.

The 0ffice of Surface Mining (OSl,t) ltestern Technical Center conducted a
cunptete modeling analysis (results attacned in Appendix C) oF the effect that
mining wiII have on both the upper and lower Ferrrn aquifers ovei the life of
the mine. The model results preclict the following groundwater inpacts over
the life of the mine ( Z: years ) :

l. Dewatering of the tJpper Ferron Aquifer over the mine and pernit area.

2. Drawdown of 400 feet in the upper Ferron aquifer potentiornetric
surface as far north as the Town of Emery and up to I.5 miles south of the
permit area.

J. Drawdor+n of I]0 feet in the lower Ferron aqr.rifer potentiornetric
surface at the &nery municipal well.
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The OSM groundwater model simulated the effect of rnining on the Ferron aquifer
system over the 25-year life of the minel however, the applicantf s pmposed
monitoring systern will provide factual information regarding effects on the
groundwater system as mining proceeds. Any changes in interpretation of
impacts resulting frorn the increase in data over time will be factored into
rnining plan changes , mitigation efforts as necessary, and future permitting
approvals.

In regard to diminution of subsurface outflIow to Christlansen t{ash and
fuitchupan Creek, the applicant proposes that the amount of water predlcted to
outf low to these streams irr the study area, via the USGS computer nrrodel, is
retatively minor. If the amount predicted by the model (0.2 cfs or less) is
intercepted by the mine, it is proposed to have very little effect on the flow
regime of either stream,

In addition to the projected ground water level declines, the applicant
prepared projections of the anticipated levels of mine inflow over the pernit
term. The vilues are as follows (see ACR response, January 23, 1984):

Year

I984
1985
1986
1987
1988

LeveI

1.7 cfs fitJ gpnt)
2.I cfs Gal gpm)
2.6 cfs (11157 gprn)
?.J cfs (l,O=l gpm)
2.0 cfs (ePe ggn)

I

As :nining progresses downdip towards the recharge zone, hlgher levell. of
hydraulic neao are encountered, resulting in an increase in intercepted flow-
fire rate vill increase from 1.2 cfs (me current average rate) to 2.6 cfs in
1986. From there, the applicant projects that the rate will steadily decline
to about 2.0 cfs, fls the hydrostatic pressure is reduced following the rernoval
of water f rorn storage.

The applicant also identif ies a potential irnpact to the terrace alIwial
aquifer above the mine. Cave zones above the mined-aut seam are expected to
produce fracturing and rubblization of strata up to as rruch as 200 to f0t) feet
above the rnineO-out zone. It is possible that in areas where the depth of
cover is less than 100 feet, the fracturing and rubblization could extend
through the SluegaLe Shale and produce some potential for downward movernent of
alluvial water through the nrbblized zone into the mine. This could serve to
lower alluvial ground rater levels in the terrace alluvial aquifer. Tfre

applicant proposes that for the rnost part, areas which are subject, to this
condition have already been mined, and no serious consequences have been
observed to date. The applicant further proposes that continued monitoring
wiII be necessary to fully evaluate this potential.

A relatecl impact to that above '*as identified by the applicant on page
7-9I of the PAP; Ehe potential for saline Bluegate Slrale waters to mix with
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higher quality, Upper Ferron Sandstone ilaters. Ihis phenomenon could be
induced by two mechanisms. One is the reversal of hydraulic potential between
the waterbearing zone in the Bluegate Shale and the tJpper Ferron aquifer.
l.krder un,Jisturbed conrJitions, piezcnnetric levels in the lJpper Fermn are
generally above those in the Bluegate Shale. Mining could neverse this
ielationinip. Tuo is nrbblization and fracturing of the Eluegate Shale,
leading to increased hyclraulic cornmunication lretween the tFper Fermn aquifer
and the Bluegate Shale over that which existed prior to disturbance.

Postmining e.ffe.qts

The applicant proposes that in the postmine environrnent, ground water
Ievels in the Llpper Ferron aquifer wiII reestablish themselves to levels that
existed in the premining condition. ltydraulic head within the Upper Ferron
aquifer would be expected to rise above that of the Bluegate to its prernining
condition, precluding the downward leakage of poor quality Bluegate water in
the long term. The rubblized sections of the upper Ferron Sandstone and
Bluegate Shale would have higher penreabilities in the postmine environrnent,
and ground water flow rates would be expected to be higher than existed prior
to disturbance. The original potent,iornetric surface rrdyr in turn, b€ slightly
altered on a local scale. However, direction of flow, recharge
character5.stics, and points of discharge are proposed by the applicant to
generally be uneffected in the long term.

Following mining, ground water can be expected to accumulate in the mine
as the pressure regime in the Upper Ferron aquifer attempts to reestaolish
Itself, The appliiant has proposed a plan for sealing rnine entrances and for
placenent of a biscnarge pipe in the portals. IF pr€ssures in the mine rise
to the level *here discharge frorn the portal is possible, the applicant plans
to route the discharge to Ehe existing sedimentation pond and manage the
discharge under the NPDES discharge requirements. Following complete
cessation of mining at the site and removal of the sediment pond ' the
applicant proposes to allow the portal drainage to flow unmanaged.

&.re to the total dewatering of the tpper Fermn aqui.fler above some areas
of the mine, subsidence of the aquifer and the land surface may result. The

subsidence oF the land surface as a result of dewatering will be minor
compared to the subsidence as a result of mi.ni.ng. In addition, this
subsidence witl generally be even, whereas subsiderrce due to mining vill be
irregular (see the Subsidence Section of this analysis). ALso as a result of
subsidence, the permeability of the aquifer may be recluced by the loss of pore
water pressure. l-bwever, due to the potential fracturing of the sandstone due
to the caving of the overlying strata from the unclerground operation, a

secondary permeability rnay be established. The overall postmining
permeability of the Upper Ferron aquifer is not known at this time. If the
perrreability is signif icantly diminished, base f lows to the streams f rom the
Upper Ferron may not be reestablished along '*ith discharge to Christiansen
spring. Alternatively, the water will flow around the area of decreaseC
permeiOility and ultimately recharge these same areas. AIso, the coal searn

will have an increased permeability and water will flow through this zone.
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CompIi.-ance

tf'{.C 817. 4f- Hvdroloqic Bala-nce : General Requireme.nts

The applicant has provided sufficient information to identify the probable
hydrologic consequences (PHC) of mining on ground water resources' and the
uncertainties which exist therein. Additional information regarding
hydrogeologic conditions, water use and surface water ground water
relationships is not necessary at this time.

The applicant prepared the estimate of ground water level decline and
mine water inflow using their ordn computer model identified as C0N05I'{. The

CONOSIM model ras exanined and found to be f lawed. Subsequently , the 05t'l

Hestern Techmical'Center modeled the effects of rnining on the Ferron aquifer
sysEem using 05Mts groundwater computer model. The results are attached to
the TA as Appendix C.

The uncertainties which exist in the definition of the PHC on ground water
can be identified as follows:

The possibility for, and overall effect of, the mixing of Bluegate
St'rale waters with Ltsper Feruon aquifer waters is imperfectly
understood. As a result, ongoing monitoring efforts must be targeted
at this potential.

The potential for drawdown effects reaching the Christiansen Spring
(SP-I5 on l,lap 6-10) remains unclear. The applicant proposes that
drawdown wiII noE extend to that distancel however' the PHC

information indicates that tnis spring may still be uithin the raclius
of influence. The applicant has included fhis spring in the
monitoring ptan with samples taken quarterly for flow and water
quality (February ?, 1984 Submittal) -

An additional uncertainty exists in the potential for roof and cover
fracturing extending upwards through the cover and affecting the
alluvial terrace aquifer. The applicant has presented supportive
evidence for the fact that the rnos[ critical areas '*here [his
phenonenon might occur have already been rnined in the past. Hor*ever,
given that the effect on the terrace aquifer may be tirne dependent
(e. g . , the inpacts may not yet have been realized ) it is irnportant
thal tne applicant pay particular attention to this potential in his
nonitoring efforts. Fourteen springs were identified by the
applicant as issuing from the terrace aquifer, resulting prlmarily
from icrigation return flow. Two of these springs, the Anderson
Spring and the Jensen Spring, are shown in Table 7-8 of the PAP as
appropriated r

The applicant has dernonstrated that if further irrpacts to the Lewis and
Bryant wells are realized during this permit term r dft altemative water sqplyt
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is available. It is possiole that both wells may be fully dewatered, based
upon the drawdown pmjections made. The applicant has included in his bond
amount an allowance for drilling two we1ls deeper into the Lower Ferron
Sandstone Formation.

The applicant has presented supportive calculations to shorr that flow
depletions to Quitchupah Creet< and Christiansen l{ash, BS a result of
intercepted ground water, should not be significant to the drainages. The
amount of intercepted flow (0.? cfs or less) is about three percent of the
rnean discharge of the Quitchupah Creek-Christiansen i{ash drainage systern above
Ivie Creek. Additionally, the water will be routed through the mine and
discharged back to the Quitchupah Creek wafersheC, albeil at lesser quality
(*ris [opic is treated in the Surface Water section). From a quantity
perspective, however, the disturbance is not significant. The applicant, is in
conpliance rith this section.

l..s,l0 817.48 tjydrologic Ba-Iqlq.e-: 
- 3c_i.d:f ormiqg and Toxic-florminq Materials

The applicant has not identified any rnaterials which could be considered
acid- or toxic-forming with respect of ground water contamination in the
facilities area. Material, such as coal, which wiIL not support vegetation,
is to be rernoved frorn the facilities area and bact<filled in the mine. This
will not cause any further degradation to the ground water since the volrrne of
material to be backfilled is extremely small compared to the volume of ccal
material which wiII remain in the mine. Once this material is removed, the
applicant will have excavated to the previously existing surface materials
(see page 28 of the ACR response). The applicant is in-compliance with this
secti-on.

tllC 817.5.0 Hvdrologic Bqlalc.e: Undelq.ro.und Mi.le Entrv. .and S.cess Discharg-eji

The applicant has prepared a plan for controlling discharge from the
portals in the event reestablished pressures in the thper Ferron aquifer
generate such discharge. The portal closure plan includes the placement of a

Fipe of sufflcient size in the portal backflll which will allorr for the
discharge of 0.4 cfs from the mine. This water will be routed through a

sediment pond during reclamation. Subsequently, the pond will be removed and
the discharge will f low unrnanaged. For a discussion of the ef fect of .nine
discharqes on the surface r+ater, see the Surface l{ater section of this TA.
The applicani, is in cornpliance with this section.

tI4C 8I7.5? F{v.dqoloqic B?},.ance: 9round ilater Monitgring

At present, the ground ,rater monitoring plan is sufficient to satisfy the
requirernents of l.I.lC 8I7.52. The Christiansen Spring, issuing from the upper
Ferron aquifer down-gradient from the ;nine, is monitored for flow and water
quality as part of the quarterly operational monitoring program. The Anderson
and Jensen springs, Iocated in the alluvial terrace aquifer overlying the
mine, shall be monitored for flow only on the same quarterly basis. The
applicant has committed to monitor these springs if access can be gained from
the private landowners (Feoruary 2, 1984 suomittal).
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There are at least 4I wells in the study area, referenced in the PAP. Due

to the uncertainty of the condition of some of these weLls, the applicant has

revised the wells to be monitored, and wiII be obtaining access to different
wells in the mine area along with repairing others (see information submitted
on February 2, 1984).

This new monitoring program wiII provide sufficient monitoring data over
the next, five years to identify the effects on the aquifers- However, after
that time some of the wells will be dewatered by mining, and should be
replaced. The applicant has conrmitted to develop alternative plans for
monitoring should access to sorne of the proposed wells be denied or if repair
work is not successful (see May 18, 1984 subrnittal).

UlC,, QI7.5l [ydrol-o-gic BaIancF.: Tra.ns,f eI of ltelts-

Tne applicant plans to plug all uells associated with the mining process
at cessation of mining. Therefore, no wells will be transferred. The

applicant cornplies with this section.

t.t,lc. 817.54 tfudrolo€lc Balance:. lfater Rights and Replacement

The applicant has provided mitigative measures for existing impacts to two
dsnestic rells the Bryant well and the Lewis weII. A mitigative plan for
future impacts has also been provided. The applicant is in compliance vith
this section.

U.{C gl7.lJ-,15 Cas-inq. and Sealing oF Exposed. lhderom_urld 0peninqs.

The applicant, has provided sufficient information regarding tl-re sealing of
exploration holes and monitoring uells. Past actions and statement of intent
regarding future actions are adequate. The portal closure plan proposed by

td applicant is adequate. The portals witl be bacl<filled at least ?5 feet
frsn the opening. The applicant is in compliance with this section-

Stipulatioll

lbne.
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ttl.1C 82j: AlLuviai Vall"ey floors
fxist;-nu Jnv+rorurent and., flppiic.Fjl!' s Proposal

The upper Quibchupah Creex valley contains unconsolicJateo stream-Iaid
deposits (Piate I of the PAP) anq nas sufficient waLer for flood irrigated
arrricultural activities as eviclenceu by on-going irrigation activities which
utilize Quitchupah Creex water. An assessment of the annual runoff indicated
that sufiicient ,*ater could be available tu flood irrigate ]00 to 400 acres
aiong [he Quitchupah Creex valley. The initial alluvial valley floor (AVF)

irrvestigations tuatec, Ii'1c., i980) clict not iuentify an/ areas of subirrigation
along the Quitchupah Creei< Valley,

Baseci upon tiris inforrnation (tnat re:ating to the application of AVF

seornorphic and water-availaurlity criteria) ano that, available frum soil
surveys, rliscrete areas of the upper liuitchupan Creek valley tlave been
oetermrneu to oe a potential aL.uviai valley floor. These areas of
potential aliuvial valley floor either presently support or have the
capauility of supporting flood imigateo agricultural activities. The

aieas of potential alluvial valley floor along the upper Quitchupah Creek
valley are showrr on Figure 1(March 2, 1984 subrnittal). Appenoix I contains
soil and agricultural use information pertinent to the precise oefinition of
ttre poi,ential AVF areas.

Portions of trre areas of potential alluvial valley floor in Section 30
nortn of the ftlitct rupah Lreek channe I ( rtrea II shown ot t FiEu rfr I ) are
cr.rrrerrtly floao :rrigatec with rater supplied from i'{uddy Creek ancj delivered
oy f,,ne Ernery Lritch. Consol cjoes not agree (May I8, I98+ suomittal) that
Area II (shown in figure i) qualifies as an active flood irrigated alluvial
varley tloor. f€wever, to avoid delays in perrniL approval Consol adopts the
plans illustratetl in Plate 3-7 (l'uy I8, 1984 subrnittal) which calls for no
mining unoer Area 1I (Figure I) . Plans to mine unUer portions of Area II
rnay be presentecl in a future perrnit modif ication.

Oniy one portion of the potential AVF area is actively flooo irrigated
rrith rjuitcnupan' Creek water. This is Jack Lewis' field located to the south
of tne Quitcnupah Creel< cnannel. ( This area is ir:entif ieo as Area III on
Figure I.) For this area (Area IIIi, it is necessary to show that,: 1) tne
proposeo operations wc,uld not interrupt, discontinue, or preclude farming on

tire alluvial valley floorl and 2) the proposed operations would not
materially oarnage tne quantity ano quality of water in surface anc ground
water sysf,ems that supply the alluvial valley floors. ln addition' the
perfurrnance stanciaru requiring that the essential nydroloEic functions be
preserved duri-ng the minirrg and reclamation process also applies .

The proposeo mining ancl reclamation operations v+oulo not interrupt 
'oiscontinue , or precluoe larming operations in the Jack Lewis t f ield. I'lo

surface disturtrance waulo occur in this area. The proposed operation is an
r-rrdergrouncl mining operation ano the surface facilities associated with the
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mine are located at the confluence of Quitchupah Creek and ftrristiansen
!ash, dolnstream from any areas identified as potential alluvial valley
floors. Portions of iack Lewis' fielo wouLd be undermined by the proposeo
operation. As shown on Figure I a sub-rnain would be driven along the
southern boundary of Jacx Lewis' flield. Access along the sub<nain would be
maintained by limiting the extraction of coal As a result, fio subsidence
effects are expected in this area. D.lring the S-year permit term, fio other
mining activities would occur beneath this portion of the potential alluvial
valley floor. In other portions of the permit area, coal would be extracied
using partial pillar recovery methods. Subsidence could occur in these
areas. However, a sufficient buffer would be maintained to avoid disturbing
the non-€xempt portj-ons of Jack Lewis' f ield (nW submittal Feb ?7, IgB4),

- 
The proposed operations would not materially damage the quantity andquality of water in surface and underground water systems that suppiy tfre

non-exempt portions of Jack Lewisf field.

Quitchupah Creek is the Fartial source of water used for flood iuigationin Jact< Lewis' field. This water is diverted frcm Quitchupah creek upslreamto the proposed permit area, and is brought to the irrigated fields by way of
a diversion ditcn (shorvn on Figure l). The delivery diich crosses an arei of a

a mine panel where ext raction will be limited to protect an occupied s trr.rture
and,.as a result, fio subsidence is expected to occur (A!tr Submittal Feb. Zg,t9S4). Therefore, mining activities would not be expected to affect either
the grade or the integrity of the delivery ditch.

Both the subcrop area of the upper Ferron aquifer and the mine water
discharge pond are lccated dorvnstream from the point where water is diverted
f rcrn Quitchupah Creek , and downs trearn f rorn the non+xempt portion of Jack
Lewis' field. As a result, neither the quantity nor the quality of water
supplied to the field ivould be affected.

CoaI mining operations are required to preserve throughout the mining and
reclamation process tne essential hydrologic functions of alluvial valtey
f loors . l-*tweve r, as sta ted in 05M ' s AVF fuidelines ( U. 5 . Deparilnent of
Interior, 1981, oIII-I0), rrthe term 'preserver is understood (based on
Iegislative history) to have two meanings, depending on whether the atluvial
valley floor is within or outside the affected area. For alluvial valley
floors within the affected area, the term 'preserve' means that, the essential
hydrologic functions must be reestabl,ishec during reclamation. il For alluvial
valley floors outside of the affected area, the essential hydrologic functions
rnust be maintained. The essential hydrologic f unctions of the non-exernpt
portions of Jack Lewis t field would be maintained tnroughout nining and
reclarnation. If the essential hydrologic functions in other areas of
potential alluvial valley floor are affected by the proposed mining
operations, they will be reestablished during reclamation.

In the Jack Lewisr field the essential hydrologic functions of the
potential alluvial valley floor would be preserved throughout the mining and
reclamation process. l.lo surf ace disturbances are proposed in this area, and
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the valley bottorn soils would not disturbed, CaaI extraction along the
proposed sub<nain would be limited, and no subsidence is expected in lhis
are3. Therefore, the geometry and physical character of the field would not
be affected by the proposed mining operation and would continue to support
flood irrigation. Additionally the quantity and quality of the rvater which
supplies irrigation water to the field would not be affected by the proposed

operations.

If the essential hydrologic functions of the remaining areas of potential
alluvial va1ley floor are affected by the proposed mining operation, they
would be reest,ablished as a part, of reclamation. l-bwever, it is not expected
that the essential hydrologic functions would be affected. A subsidence
buffer zone has been established along the course of Qtritchupah Creek. As a
result, the integrity of the stream channel would be maintained, and no

cnanges in stream channel Eradient are expected.

Consol has submitted a hydrologic monitoring plan and a subsidence
monitoring plan. (These are included in Chapters 7 and 12 of the PAP,

respectively.) Much of this monitoring wouJd occur in or adjacent to areas of
potential alluvial valley floor and would serve to dernonstrate that the
alluvial valley floor perforrnance standards are being met. In addition,
specific aspects of areas of potential alluvial valley floor would also be
monitored.

In order to ensure that farming on the Jack Lewis' field is not
internrpted, discontinued, or precluded, agricultural activities would be
informally .nonitored by mine personnel. If any change in agricultural
activities is observed, the operator will investigate the cause, and [he Utah

State Division of 8il, Gas anC Mining will be notified (nW Submittal February
27, 1984).

To ensure that the suppty of water to the Jack Lewis' field is not
rnaterially damaged, the Q-litchupah Creel< irrigation ditch will be visually
inspected before and during the growing season. This will ensure that the
structural integrity and the grade of the ditch wil,l nof be adversely
affected. In addition, the mine operator will maintain communication with the
operator of the irrigated fietd in order to quicxly identify suspected
problems.

FinaIIy, to demonstrate that the essential hydrologic functions are
reestablished as a part of reclamation, the operator wiII conduct a

topographic survey of potentiaL AVtr areas in the upFrer fJttitchupan Creek valley
bottom prior to bond release. This rrill ensure that the physical charactsr
(topography) of these areas are capable of supporting flood irrigated
agriculture.

Connliance

In determining the potential for AIIuviaI
adjacent to Consolidation Coal Company's Ernery

VaIIey Floors (A!tr's) on and
Deep Mine the regulatorY
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authority evaluated areas along Quitchupah Creek and Christiansen Wash in
sections 19 22, 28 J0, 12 and l] of TZ?5_, R5E Salt Lake Meridian.

Section 5I0(b) (5) of the Surface Mining Control and Reclarnation Act
(SI'4CRA) provides specific protection for AlF's. A proviso in Section
5I0(b)(5) of Sl''lCRA exernpts from the requirements of Section 5I0(b)(5) those
surface coal mining operations which in a year preceeding the enactment ofl the
Act (August Jt L977) produced coal in commercial quantities and were located
within or adjacent to AVF's or had specific permit approval from the State
regulatory authority to conduct surface coal rnining operaticns on AVF's.

Consol meets the requirements provided in this proviso for land sections
28, 29, J2, and ff since a state permit .*as in affect and ihey .'vere mining
cornrnercial quantities of coal prior to August 3t 1975.

Consol will be required to provide mitigating measures to areas within the
exempted area where subsidence frorn mining operation occurs. Consol has
provided plans in their March 2, 1984 submittal which detail the measures they
will implernent if subsidence should take p1ace.

The regulatory authority deterinined that A!F's do not exist along
Christiansen l{ash. Information provided by the applicant points out that the
flow in CFrristiansen ltash is produced mainly by flood irrigation return from
fields that are initially supplied by Mudddy Creek, a stream in an adjacent
drainage basin. The water in Cfrristiansen i{ash has not historically been used
for irrigation, and it could not be delivered to the irrigated lands by
practices currently used in the region. The valley of Christiansen t{ash is
too incised and deep to utilize water directly from the wash. The amount of
ditching required would not be justified given the limiteC amount of water
available form the small watershed.

According to l'lr. Clyde Mortenson , Muddy Creek lrrigation Company
(A!tr Submittal Feb. 27, 1984), it is not the regional. practice to pLrnp water
f rorn the streams. He was unaware of any area in the region where purnping
occurred. Although there are unconsolidated alluvial deposits which
constitute part of the criEeria for an AVF, [here lacks sufficient water
available to support farming if no transfer of water from Muddy Creek existed.

The regulatory authority has deternined that AVF's exist in sections 19
and ]0 of the 5-year permit area which must be protected according to the
established regulations governing AlF t s. The applicant has csrrnitted to
protecting that area i<nown as Jack Lewis field shown as area III in Figure l,
(March'2, 1984 submittal) and has supplied the necessary information for its
,orotection as an A\F. The regula tory authority has deterrnined that the
hatcned area outlined in the accotnpanying map must be protected as A!F,
ttistorically irrigation water has been diverted frorn Qritchupah Creek and
there exists the potential that area II as well as other areas outlined in the
accsnpanying map could be flood irrigated and subirrigated with waters from
fr,ritchupan Creek . Since no mining will occur in Area II, no adverse impac ts
sfnulcl effect the deliniated alluivial valley floor.
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The applicant rneets all requirements of this section.

Slipu-l-ation U{C 822

lbne.

t''liscelltneous Complia.nce

uh'lC 817. 11. .-Signs and- Ma.rkers.

Consolidation CoaI Conpany has provided iniormation on the signs and markers
to indicate their size, lettering and location (see page 19 of the ACR

response). Provisions have been made for mine and permit identification
signs, which will be displayed at aII points of access from public roads.
Perimeter markers will designate the permit area boundary. Blasting signs,
buffer zone markers and topsoil markers will be placed as required at the
site. The applicant is in compliance with this section.

l,-lilC 8I7.59 CoaI Recoverv

The applicant has submitted coal seam, overburCen, and interburden
isopachs for the mine area. l'{ine maps have been supplied showing the layout
of the mine and mj.ning progression. Recovery or non-recovery of each of the
seails was disussed based upon seam quality, thickness ard proximity to other
seams. (Cfrapter 5 Permit application) The applicant has not yet obtained a
letter of concurrence from the Elrr-l that coal recovery is being optimized.
Thereforen a determination of compliance '*ith 8I7.59 cannot be made.

l#C 817.5I;.58 Use of F;<plosiyes

Explosives are used underground to a minor extent, and are used and
handled as requirecl by l,lSHA" Since all of the facilities for the Enery Deep
Mine axe curiently in4lace , there will be no surf ace construct icn requiring
the use of explosives. Therefore, regulations 8I7.61-.68 are not applicable.

t$1C_-8_17 -7_I-. 74 Underqroqrg 
, 
pev_qlooment j{.a_s_te_

There are no plans for the disposal of underground develognent wastes on
the surface from the Enery Deep Mine. The operation is conducted within one
coal zone, the I-J zone, so that in-mine rarps are not required to obtain
access to other seams. The portals are already constructecl and there are no
plans during this perrnit term for any additional portal construction. The
applicant is leaving both top and bottorn coal for stability reasons,
therefore, no rock waste is being developed from taking roof or floor rock.
Theref ore, regulations $-lC 817.71-.74 are ,not applicaole.

W.C 817.81-..91 Co_aI_ Proc_gssi_ng l{a+te

Disposal of coal processing waste was reviewed and approved
Oeep Mine Preparation Plant and Loadout Facilities on September

the Emery
1982 (See

I

for
T,
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The applicant meets all requirements of this section.

Stiqu.Iltion _ L!,lC- 822

l.lone

l.lisce L-l-anegu.s Conp liance

t{"lC -9.17..I1 SigIF ..and Ma$q,rs

Consolidation CoaI Company has provided information on the signs and markers
to indicate their size, lettering and location (see page 19 of the ACR

response). Provisions have been made for mine and permit identification
signs, which witl be displayed at aII points of access from public toads.
Perimeter markers will designate the perrnit area bor.ndary. Blasting signs,
buffer zone markers and topsoil markers wiII be placed as required at the
site. The applicant is in compliance with thls sectj.on.

U.lC 817,59 Fal, Recovery

The applicant has subrnitted coal seam, overburden, and interburden
isopachs for the mtne area. l.line maps have been supplled showing the Layout
of the rnine and mining progression. Recovery or non-recovery of each of the
seams Has disussed based upon seam quality, thickness and proximity to other
seams. (Chapter 6 Permit application) The applicant has not yet obtained a

letter of concurrence from the tsLt.{ that coal recovery is being optimized.
Therefore, a determination of compliance with 817.59 cannot be made.

t s{C 817.61:.-6,.8 lse of Exg}osives

Exp$sives are used underground to a minor extent, and are used and
haldled as required by l-lSHA. Since all of the facilities for the Emery Deep

l,line are currently in-Olace, there will be no surface construction requiring
the use of explosives. Therefore, regulations 817.6I-.68 are not applicable.

l.l'lC 817_.7}:.-74 t"Frde,rground De-vqlopment !{a.ste

There are no plans for the disposal of underground development wastes on
the surface from the .Emery Deep Mine. The operation. is conducted within one
coal zon6, the I-J zone, so that in-nrine ramps are not required to obtain
eccess to other seams. The portals are alieady constructed and there are no
plans during this perrnit term for any additional portal construction. The

applicant is leaving both top and bottom coal for stabitity reasons'
therefore, no rocl< waste is being developed from taking roof cr floor rock.
Thereforer regulations l.X,,tC 817.7I-.74 are not applicable.

LFLC 817. 8L-. 9J . Cogl Pro_c-es.sinq V{aste

Disposal of coal processing waste was reviewed and apptoved for the Ernery
Deep l-tine Preparation Plant and Loadout Facilities on September 21, 1982 {See
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Appendix B for the TA on this facility). Therefore, evaluation of regulations
817.81 to 817.9f are not appropriate to the Snery Oeep TA.

t-[jC 812_.89 Pisposal gf Noncoal, 'rtqs.tF.s

Noncoal wastes such as trash, oil cans and timbers are temporarily stored at
the mlnesite in two pits which measure 20 X 40 X 10 feet. The material is
periodically hauled by Consol to a local landfill not controlled by Consol.
The pits are located witnin the drainage system for the faciliti.es area.
The applicant is in corpliance wifh this secticn.

\tlC .817. 111 CesqSliol1 of 0p.erations : Temporary

Provisions for ternporary cessation were stated on page 19 of the ACR
response. The operator will subrnit a notice of temporary cessation to the
Division of 0iI, Gas and l'{ining if operations will be shut down from more
than )0 days. The applicant is in compliance with this section.

tl,l0 817.15? Qessation of _0p..e.Iqtions : - PelmaFnt

At the conclusion of mining activities, all affected areas will be closed,
backfilled and perannently reclaimed. All equipment, stnrcLures and other
facilities wiII be rernoved. These areas shall then be reclaimed (see the
proposed reclamation plan, Section 3.5 of the PAP) . The applicant is in
ccrnpliance with this section.

!tl9 917. 18Q 0ther. Trangp-o.rta.tion Facilities

An existing conveyor at the minesite is used to transport coal frqn the mine
to a crusher and hopper on the portal bench. The coal on the belt and at
all transfer points is sprayed with water to control dust. Any coal
escaping into the rrater system from fhis conveyor is routed into the
sediment pond. This facility will be removed and reclaimed when mining is
complete. The applicant ls in cunpliance rith this section.

l.${,C 817,_181 Support laciti_ti-es,. .?r}d .U-ElIity Instailltiqn

Support facilities at the Emery Deep Mine consist of water tanksr f,fl office,
bathhouse, f an, substation, sedirnent ponds, conveyor r reads and other
facilities as identified on Plate I-2 in the PAP. Drainage and sediment
control plans have been pmvided for all surface facilities. AIt structures
will be removed and reclairned upon cornpletion of mining.

Several facilities have been approved by
independenEly from the PAP: These facilities

Borehole Road - fuitrp Access Road
Use of Bormw Area
Bathhouse and poiler ,Vine
New CoaI Stockpile
Preparation Plant and Loadout Facility

the regulatory authority
and the approval dates are:

October I, 1981
February 3t 1982
February 12, L982
tugust J | 1982
Septernber 2I, 1982
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A TA for the Preparation Plant and Loadout Facilities was prepared and
is attached as Appendix B.

Conpliance

The applicant is in compliance with aII these miscellaneous sections of
fhe regulations.

Stipulations

None.

B.ackf illing and Gradi,ng :. Ul-lC BI7. 99; -10-6

Existing EnvironElnt an9 Appl,icantrs Prryosal

The facilities area flor the Emery Mine is pfimarily located at the base
of a cliff forrned by the Feron Sandstone at the junction of Quitchupah
Creek and Christiansen ttash. The area has been mined for over 50 years
beginning wibh the old Browning Mine. lhere are no available maps showing
the prernining topography of the site, however, it is likely that the
original land configuration r{as not much different then it is now. The
portals drift into the l-Zone coal seam which occurs naturally at the base
of tfe c[ff. Four portals are utilized and consist of a coal haulage
portal, mine access portal, auxiliary intake portal and return air portal.
Cther facilities in the mine area are identified on Plate J-? Ln the PAP.

Facilities which would require grading in the rnine area are the berms
and dikes, sedinent ponds, roads and outside of the facilities area the
evaporation lagoon and the mine discharge sedirnent pond. Except for the
evaporation lagoon and the mine sedirnent pond, fhis grading wiII not
require extensive effort. At the evaporation lagoon, Ir000 cubic yards of
material will be lemoved from the bottom of the pond, whett salts have
accurnulated, and hauled to the refuse disposal site (see page 16 of the ACR

response). Ihe bern around the lagoon will be used to backfill the
depression. The nine seCiment pond '*iII be graded to approxirnate original
contours. The amount of material which must be handled is 111400 cubic
yarCs

In the facilities area, the surface layer which is contaminated with
coal fines wiII be removed and backfilled into [he rnine upon closure. The
applicant has figured that en average of cne foot of material will have to
be rernoved over 24 acres in the facilities area. This will require that
39t527 cubic yards be placed in the mine (see page 18 of the ACR response).
In addition, it rill require 500 cubic yards to backfilt the portals with a
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lv:lh outslope. The portals will also be backfilled 25 feet from the
entrance and a concrete wall placed 75 feet within the rnine.

The applicant has sugnitted a postmining contour map in the ACR response
(plate 15-19). This map shows that there will not be substantial amounts of
grading required to return the distr.rrbed area to a suitable postmining
topography which is most likely the approxirnate original contours. Due to
the srnall amount of material being handled, it was not considered
appropriate to determine a swell factor for handling or final swelI. During
reclamation, grading along the contours will occur where possible. A

positive drainage away from the cliff will be maintained to prevent
irnpoundment of water (see page ]-58 of the PAP). Regrading of rills and
gullies has been provided for in the bond estirnate.

Compliance

4aC 817.99 Sl.ides. and O.theq Damaqg.s,

There are no steep slopes in the facilities area other than the cliff
face above the portals which is a sandstone outcrop of the Ferron Sandstone.
It is not expected that there would be any problern with slides in the
facilities area. The applicant has committed to reporting slides in
response to stipulations in the TA for the Preparation Plant and Loadout
facility (see the July 26, ISSZ letter from Consol to the regulatory
authority). The applicant is in compliance with this section.

tl'{C 8,I.7.I0I Fqcktilling and Glqding; _ Fneral Requ_irements

A plan has been subrnitted which shows that the mine area will be graded
to a suitable postmining topography. AI1 facilities wiII be removed and the
portals will be backfilled (see section ].5 of the PAP). Drainage will be
established away from the ctiff face and grading will occur along the
contour. The applicant is in compliance with this section.

t['{C 817.10} Backfil and Gradi : Cover CoaI and Acid- and

The applicant has provided plans for the removal and underground
disposal of all coal material, and likewise the reraoval of all saline
material frorn the evapoxation lagoon to the coal refuse disposal site (see
pages t6 through 18 of the ACR response). The applicant is in compliance
rith this section.

t['lC .8]1.10,6 Reqrading or Sta_bili4infl RilI: aq9 qrl:Iies-

The applicant has provicled a specific plan for the regrading of rills
and gullies, in the January 20, 1984 Technical Deficiencj.es Response.
Therefore, the applicant is in compliance with this regulation.
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SllPylalions

lbne.

Protection of fis

Existing Environment Srld App.licant's .Fropo-sal

Fish and wildlife information was provided.by field studies of the

permit area 
"no 

consurtation with me utarr Division of t{ildlife Resources

(tDl,{R). A total of I70 vertebrate species ft?ue. been docurnented for the

permit and adjacent areas-iie;;rm'ar-sl r11_nirds, 6 reptires, r amphibian

ard 4 fish). This includes 110 species (I7 manmals, 5 reptile, I **pljbian'
4 fish and g] birds) ,*"o"ouo ouring-ii*ic investigations of the permit area

and 60 species listed by the uDt,{R ,r oc"urring in [ne surrounding castre

Valley.

NSTE: The forlowing inflormation is paraphrased from chapter 10 of the PAP'

Riparian habitat is the onry_type which occurs on the perrnit area that

r.s crassif ied as cruciarT."iti"ir to wildtife by uDy{R. l'lo t'hreatened or

endangered wildlife species are known to breed or othenvise extensively use

the permit ii*", one r*o*i"[v Listed (rrry z7t 1985] plant specie'

Irrishrs fishook cactus-i=iti;i.atyl,rrlitnlt=Hl , is reported from the area;

however, none have been f t area (Eiolcgical

Assessnent of the Emery Ddp Fermit npprigatior,, 0ffice of Surface Mining'

attacfred). Golden eagles make considerable use of the area for hunting, but

no nests were rocated within r km of areas to be aFfected. There is a

potentiar for peregrine farcons and bard eagres. to briefry visit or pass

through tne irEa dilring criiiain seasons. Blackfooted ferret habitat
(prairi* Oog*";1";i;;j=exists on the permit aTea' Nine active and two

inactive prairie oog coioniur are rocateo entirery within the permit area

boundary and two other active colonies rie on the boundary, but none are

Iocated within areas or-pioposed disturbance. No blackfooted ferrets or

iign of their presence were' recorded within the permit area'

t{ildlife haoitat types on the permit area incrude pinyon-iuniper'

agricurtural rand, ripa-rian-wetranoil ierni-oesert shrub, iocky outcrops and

mat saltbush-

Mure deer is the onry big game species which utilizes the permit area

througfmut the year. usl is-conc*nliilid mainly on the.agriculturar rands

a*d riparian-wetrands habitat types. The area is considered row value to

deer because the LDI{R his determineo the native vegetation can support only

0.00I deer per hectare. T,no deer were observed on the study alel during

fierd surveys. The nearest designated cnrciar/critical habitat for deer is
winter ,"ngl-rocated about 2.4 km north of the permit area.

I
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Upland Eame species that use the permit area _are the ring-necked
pheasant ani mourning dove. A majority of the mine permit area is within
year long pheasant niuitat. that is designated as cnrcial/critical by LDtlR.
pheasants are corrmon wifhin [he permit area and were f requently observed
during surveys. .

A total of LJ raptor species were observed on the permit area. The only
nests found were those of the Arnerican kestrel and burrowing owl. The

burrowing ow1 is a species of "high interest" to both the State of Utah and

the Federal Government.

The following protection and mitigation measures wiII be implemented by

the applicant:

hb crucial/critical big garne habitat will be disturbed nor will any
prairie dog colonies ba affected in any way (Volume 7r -Ctrapter I0
pages fO-UA to 10-II9). The burrorring orl nest_ site is far enough

from proposed activities that no disturbance would occur. The

permit af,eas contain crucial/critical year long pheasant habitat
but the areas of proposed disturbance receive minimal use by
pheasants. In addition, ho agricultural lands will be disturbed
(except by possible subsidence). l{ater 4nllty monitoring will be

done to assuf,e protection against harmful effects to ecosystems
(page I0-IZI). Monitoring will include both streams and ponds.
Monitoring of terrestrial rildlife will also be conducted.

Employees will be advised not to harass or illegally take any
wildlife. The applicant will cooperate with the UDttR to reduce or
elininate the illegal or unwarranted killing of animals on the
permit area. Employees wiII be advised of the probabilities of
vehicle-wildtife collisons to increase their a'rareness of that
possibility, Employees will also be instructed to avoid stopp_irq
ind observing wildtife as it may disnrpt their natural activities.

Topography, if significantly altered, will be contoured to
prernining- ionditions to the extent possible. Rock piles will be
established to provide perches and cover for predators r PfeY
species, reptiles and amphibians (page 10-124) -

4. F-xisting powerllnes do not pose as a hazard to raptor species (U.S.

Fish anO Wifdlife Service letter dated April 8, 1982).

i. Any hazards that are determined to impact wildlife that are
asiociated *ith mining activities (except mads) will be
appropriately fenced. Fences wilt be designed to mini,nize hazards
to big game (page 10-120).

6. I'linimal disturbance to riparian habitat has occurred. t\b other
habitats of unusually high value will be altered as no future
surface disturbance at the mine is p1anned..

l.

2.

J.
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7. The applicant presents a discussion on the species of plants !o be

used for recrarniiil, their varue as food and cover for wildrife 
'

and how they will be selected and used to duplicate or enhance

premining nioitat values (Page 10-If9)' -

CornFliance

UMC 817.97 Protection of Fish v{ildlife and Related Enviror*nental Values

The applicantr s proposal is such that mini-rnal impacts to wildlife wiII
occur. No habitat of threatened or endangered species nor any

crucial/critical *inter big garne habitat will be affected in any way. No

iigniricant impact to any ieir Long pheasant habitat designated as

crucial/critical is **p*itlo. The-applicant witl rninimize hunan disturbance

to wildlife ny advising ernproyees against haffassment (volurne 7 t, page

l0-I20). The'applican[ *iit tonsulE with the regulatory authorities and

gDttR to develop' a terrestiiaf witrllife monitoring progrem within six weeks

of final approval.

An adequate survey of threatened and endangered plants and rildlife was

completed. lb disturbance of any threatened oi endange_red plant or animal

ip*li*= is rnii"ip;i-d (Biologicit 
- 
Assessment for the Emery Oeep Permit

Application, gffice of suiiacE uining, 
-dated 

Decernber 20r I98f , Appenclix A)'

hlo new powerlines are proposed and modification of existing powerlines

is not recorltnended.

Riparian habitat has been identifi.ed. The small amount that rill be

disturbed witl be restored (Section J.5 of PAP).

The applicant presents a discussion of how revgqg!?tigl lrill
accsnplisi-rbo to restore and enhance habitat for wildlife (volume

I0-tI9). A list of plant species that are beneficial to wildlife
soutcei of seed is included (Vofu.rme 7 | Appendlx C)'

Stipulatiogs

None.

Eyeg-etat-io-n : -U$ 817. 1,00. . lII-. 117

Existing-Envimnrne.nt a.nd APp.licqn! | s Proposal

The Enery Deep Mlne permit_aTga is characterized by a semiarid'
contj.nental type br climate. Daily and seasonal terperatures vary over a

wide range. tr* growing season is 110 to 130 days. Cl-imate records show

be
7, page

and

I
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Seeding will be performed using a drill specifically designed for
handliig seeds of varying sizes and *eights (Tne seed mixes and

rates to be used are shown on page 6 of the November 11' I98l
Technical Review Response). Seed Plan A will be seeded in the more

arid sites of the Mixed Desert Shrub, Annual Forb and Rock
gutcrop/Tarus vegetation types; seed Pran B wilr be seeded in the
more mesic sites of the Grbasewood Shrubland vegetation type; and

Seed plan C wiII be seeded in the Riparian Meadow type. Seeding

wiII be curing-tne early spring or late fall (page l-55 and 3-59)
to take advaniage of the more favorable physical environment for
ge rmination.

Straw mulch will be blown onto all reclaimed areas at a rate of
2000 lbs./acre (+OOO lbs./acre on areas rith high erosion
pot"niirfl and anchored by a straight disk crinper. l-Vdlomulching
r*ith wood fiber (zOOo lbsTacre) and curlex blanketing will bg used

to stabilize especially dlfficult erosion areas. (oages 32-3J, Affi

response),

Irbxious plants will be controlled by selective hand spraying with
approved herbicides.

Vegetation cover, density, and flrequency 9I species and group will be

monitored p*riooi.iiiv-iy*"r='2, Jt 5 and 7i (Page 7 of the DOC Response).

Reference areas wiII be managed in a manner sirnilar to the revegetated areas
(page ]0, ACR Response). Coriparisons for .revegetation success will be based

on randorn s"*prinb or "ouuil'ffi;t-pirni-dinsily, 
and productivity of the

reference areas and reclaimed areas (Page I of the DOC Response) '

Cornplialc.e

1*fr4Q 8I_7_*0 C Cott ernpo rane ous 
- 
Re c I ama t i on

The applicant has corrmitted to reclamation of the minesite irnmediately

upon cohptetion of mining. In addition, reclamation activities at the site
ii* an ongoing operation to stabilize ine area (see section t.s.I of the
Fnpt. Th; apiticant is in cornpliance with this section.

WC .BlUlI Gefr.e.-ral R.equiremen-ts

The applicant has suhnitted a revegetation plan vhich will establish a

diverse, uhfective, and permanent vegeiative ccver on all affected lands.
The plan encourages a pronpt vegetative cover and recovery of productivity
levels compatibti with a postmining land use of wildlife haoitat' and

rangeland. permanent seed mixes for revegetation of disturbed areas are

capiule of self regeneration and plant succession, ancl will be at least
equal in extent of ground cover to the natural vegetation of the area.
Tlrus, the applicant is in compliance with this section.

J.

4.

5.
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Seeding will be performed using a drill specifically designed for
handling seeds of varying sizes and weights (Tne seed mixes and
rates to be used are shown on page 6 of the lbvernber ll r t98l
Technical Review Response ) . Seed Plan A r+ill be seeded in the more
arid sites of the Mixed Desert Shrub, Annual Forb and Roct<

futcrop/Talus vegetation types ; Seed Plan B wilt be seeded in the
more mesic sites of the Greasewood Shrubland vegetation type; and
Seed Plan C wiII be seeded in the Riparian Meadow type. Seeding
will be during the early sprinq or late falI (page ]-55 and 3-59)
to take advantage of the more favorable physical environment for
germination.

Straw mulch will be blown onto all reclairned areas at a rate of
2000 lbs./acre (+000 lbs./acre on areas with high erosion
potential) and anchored by a straight disk crimper. Hydromulching
with wood fiber (2000 lbs/acre) and curlex blanketing will be used
to stabillze especially difficult erosion areas. (pages J2-33t ACR

response).

5. F'loxious plants will be controlled by selective hand spraying with
approved herbicides.

Vegetation cover, density, and frequency by species and group will be
rnonitored periodically (years 2, 7 | 5 and 7) (Page 7 of the DOC Response).
Reference areas will be managed in a manner similar to the revegetated areas
(Page 50, ACfl Response). Cornparisons for revegetation success wiII be based
on randorn sampling of cover, woody plant density, and productivity of the
reference areas anO recla.Lned areas (Page I of the DOC Response) -

Fnpti.qnce

l..S,lC 817. I00 Conlemporaneous Reslqmat .!:j r.

Tne applicant has co,rrmitted to reclamation of the minesj-te inrnediately
completion of :nining. In addition, reclamation activities at the site

an ongoing operation to stabilize the area (see section J.5.I of the
The applicant is in compliance rith this section-

WC St7, lII GeneJq.I .FeqgirF{n,ents.

The applicant has submitted a revegetation plan which will establish a

diverse, effective, and pennanent vegetatj.ve cover on all affected lands.
Ttre ptan encourages a prompt vegetative cover and recovery of productivity
levels ccrnpatible with a postmining land use of sildlife habitat and

rangeland. Permanent seed mixes for revegetation of disturbed areas are
capiule of self regeneration and plant succession, and wiII be at leasb
equal in extent of ground covef, to the natural vegetation of the area.
Thus, the applicant is in cornpliance with this section.

J.

4.

upon
are a

PAP).

I
--

I
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L.l,lC 817-.]1_2 Use of Introduc.e-4. Species

The seed mixes proposed have been developed in consultation with the
Regulatory Authority. Yetrlow sweetclover (Melilotus officinali.s) is the
only introduced species to be used. It is easily established though not
persistent, provides erosion control, and is important as a nitrogen fixer.
Thus, the applicant is in cornpliance with this section.

l.$,lC 8I7. tl] Timing

Seeding will be conducted during the first favorable planting season
(early spring or late fall being the most favorable planting seasons)
following final site preparation. Thus, the applicant is in cornpliance with
this section.

ISC S17.lLl l.{ul-qh_ing and 0ther SoiI_ -Slalili.zing Practices

The applicant has cormitted to mulching all reclaimed areas. Straw
mulch, wood fiber mulch, or curlex blanket mulch will be used, depending on
the potential for erosion and difficulty of erosion control. Thus, the
applicant is in conpliance with this section.

L['{C 8t7,115 Standards for Success

The applicant proposes to measure revegetation success by cornparing
reclairned areas to referencs areas. The applicant has committed to
cornparison of cover, woody plant Censity and productivit,y at the 9ffi
confidence level with success being considered at least 90X of the cover,
productivity, and woody plant density of the reference area. Thus, the
applicant is in compliance with this section.

5t ipul ltions
l.lone.

Roads/.Transportation: _ UMC- 8V . I5-0-,J76

{xistllg Envirorqent and $pp,llcant_t s Proposal

There are several existing roads in the Emery li{ine area. Three of
these; the punp road, tank road, and pond road are outside of the inmediate
facilites area and have been approved under previous acEions (pnpr Fage
15-80). The pond road is currently being reclaimed. The major crossing
over Quitchupah Creek .*ithin the mine complex has also been approved. This
mutti-plate pipe arch bridge is lrrnecliately above the confluence with
Cfrristiansen l{ash. The mine yard roads within the facilities complex are
accessed from Highway l0 northwest of the mine.
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The-rnine yard roads traverse the len.Sth of the facilities complex and
are used to haul coal frorn the various stockpiles located there. The
majority of ioads are constructed of rnaterials located in the mine area,
however, approximately 700 feet from the gate up to the mine yard is paved
with asphalt. The mine yard itself has about a 6-inch lift of gravel and the
road crossing Quitchupah Creek has a sand and gravel base. The road leading
to the portals has no base and rras builL from materials in that area.

The roads are essentially flat, although the entrance to the yard,
approximately I50 feet, has a grade of 5.5 percent, and approaches to the
Qn:itchupan Creek crossing have grades of 4.5 to 7.5 percent over a 400-foot
section (eRe, Plate Il-]). Stability of the roads is adequate because they
are, for the most part, 3t a flat grade, and all are built on a rock
sub-base.

Given that the roads are not cut-and-fill structures and are generally
at a flat grade, there are very few drainage structures required. The only
roadside ditch associated with the mine yard roads is near the portal area
where it catches flow from the culvert system and routes it to sediment pond
no. 2. That ditch is a minimur of 0.75 feet deep and has ?hll and I2h:I
side slopes. Swales are pnrvided at sections of the mad to allow flow from
above the mine yard to enter the serJiment pond. Ifl fact, it is evident, frorn
Plate f5-5 that the six-inch road base serves as a berrn to direct fLow to
the pond.

@pliance

Roads in the surface facilities area are stable and require few drainage
stnrctures to allow unrestri,cted flow to the sedirnent contml system. The
topography cf the mine yard is such that roadside ditches are not required
to enhance the stability of the roads. The applicant is in cornplS.ance.

5_ti.oulations

hbne.

Prlme Farmland: l-,S,lC 82J

Existing Environrnent and Applicant t s Prooosal

t{apping units considered prime farrnland by the SCS include: Bebe Fine
Sandy Loam, Billings Silty Clay Loarn, Huntington Clay Loam, Michney Lof,m,
Palisarle Loamy Sand , Penoyer Loam, Ravola Loam, and 'doodrow Silty Clay Loarn
(Page 8-57). The areas of prime farmland within the Detailed Mapping Area
axe shown on Plate 8-J. Table 8-I outlines expected yields for a number of
cff)ps and pasture potentials flor the.major soils mapped in the permit area.
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Table 8-2 lists land capability classes and subclasses. Most soils in the
area have limitations which include shallorvness, erosion hazard, wetness, or
climatic features. Prime farmlancls that occur within the permit area are
irrigated fields used as cropland, pasturelandr or for hay productlon.

There is no prine farmland in the areas norr affected by surface
operations, nor is any prime farrnland proposed to be disturbed by surface
operations in the future. There is, however, prime farmland overlaying
present and proposed underground mining. The potential exists that prime
farrnland may be inpacted by subsidence in the future (see subsldence section
in this TA) . Prime farmland that rnay be impacted is located in TZ?5' R6E:
Secs 20, 22r 29, ]0 and 5I. These areas were identified by matching areas
of pritne farmland to areas of present or future underground mining.

- - 
The applicant has corrmitted to mitigate any adverse impacts (Page

f2-15). The mitlgation proposed is gradlng to restore the natural
drainage, Since the extent.of future subsidence is unknown, the ilnpacts
are' at present, indeterrninable. An allowance for the mitigation of adverse
impacts to s.tructures and features is lncluded in the applicant I s liability
insurance policy.

Conpliarrce

The applicant will cornply with these sections for the following reasonst

I. The applicant does not intend to conduct surface operations on
prime farmland"

2. The applicant has cormitted to mitigate any adverse impacts that
result from subsi.dence (pnp Page 12-16 and letter dated March l,
lgg4 ) .

sFipu.lg.t.ions

f*bne.

Fottmining._!a.!-rd1.ss : - UM.Q 8I7.]13

4-isting fty-irornenL qld .&Hrl-icant 
I s Proposal

The land use within the permit area is classified as native rangeland
and is used prirrrarily fgr livestock grazing and wildlife. The rangeland
within this area i.s in fair range condition (Letter from the 5oi1
Conservation Service, I'bvernber 9t tg8]). Six vegetation types and disturbed
land are found on the permit area. These types are discussed in Vohrne 6
Chapter 9.
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Within the permit area, Iand use includes pastureland, irrigaLed
f armland and pasture. l'lost faimland consists of alf alf a and improverJ
pasture. Tahle 4-l shows the extent of the various land use categories
within the permit area" At present, only the land uses in the vicinity of
the surface facilities have been affected. There has been a mine at the
present4ay Emery t'{ine site since the 1890's. The continuation of mining is
not expected to cause any further degradation of land use or land use
potential (Page 4-tl). The postmining land use is described in Chapter 4,
page 4-ll. The applicant r s proposed postmininE land use is to restore the
premining land use of rangeland and wildlife habitat,

Comoliance

- Reclamation of disturbed Iand to the prernining land uses of livestock
and wildlife grazing lands will be accomplished by implementation of the
reclamation plan. This involves regrading the land to its approximate
original contour, application of topsoil substitutes, and seeding with ffie
appropriate seed mixture for the designated vegetation type. Thus, the
applicant is in cunpliance with this section.

Itipul.ltio,$s
None.

Air Resourcss frotection: --L!'lC 
817.95-

Fx,isting.. Envirorrlnent and ApplicqlF' s P.roposarl.

The vicinity of the ffnery Mine experiences a serni-arid steppe climate
characterized bi low relative humidity, abundant sunshine, generallly 19*
precipitption, ind warTn surnrner temperatures. Avetage annual precipitation
in the area i; Less than I0 inches. The town of Fmery receives 7.55 inches
annually. lbrmally, 75 percent'of the precipitation enters the soil ,
two-thirds of which is lost due to evapotranspiration. Temperature
variations can be extrerne, ranging from -16 to 85 degrees F in rj.nter and
frorn II to 98 degrees F in the-sunrner, as measured over the period
1960-1978. Prevailing winds over the permit area are frorn the west and

southwest. l{inds are generally calrn, but can gust to 25 rniles per hour.
l{inds are strongest during spring months. Air quality is general.ly good
(FRe, 0rapter 1I).

tlonitoring -- The applicant does not propose to conduct an air quality
rrnnitoring pmgram due to the lack of any significant point source discharge
ancl small disturbed acreage.

Fugitive D.rst Control Emissions frorn the coal handling and loading
are controlled by spraying the coal with water as it ls mined at the face
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and at all transfer points on the conveyor systern. When the coal exits the
mine and enters the tipple, it is thoroughly wetted. Road traffic dust is
ccntrolled by regularly spraying the unpaved areas with water (in the suffiner
at least three times a day, and in the winter about two times each week)
(PnP, Cfrapter Il).

A letter of approval frorn the Bureau of Air friality has been obtained
for the preparation plant facility and is attached to the Technical Analysis
for that facility.

Frnpliance

The climatological data is acceptable. The fugitive dust control plan
is adequate. No air quatity monitoring is required and the applicant has
obtained a letter frorn the Eureau of Air Quality (see Appendix A). The
applicant is in compliance with UMC 817.95.

StipuIations

None.

SubslCence Control PIan: WC 8I7.121-.L26

Exi*ing EnviEonment.,and &plicanl'.s Pr9posal

The Emery CoaI Mine is located in the lulancos Shale Fonnat j.on. A

generalized itratigraphic 'cchmn of the geology in the mine area is shown on

i"gu 6-2 of tne PAP. The Ferron Sandstone is the coal bearing unit in the
Enery Field. It averages 400 feet thick and is corposed of interbedded
Iayers of sandstone,siltstone, shale, clay, dd coal. The coal sea{n whicft
is'now being mined tiy Consol, the I-J zone, occlrrs in the upper Femon. The

base of the Fegon is located below any currently proposed mining. Above

the Ferron is the 3!-regate Sfrale Forrnation. The tsluegate is a sof t t
blue-grey shale unit of marine origin. In the Emery area' where this
forrnaiion outcrops, it forms barren shale hills. It is approximately 700

feet thick in tne rnine area. Above the Bluegate ft.laternary alluvial
deposits occur along with gravel deposits.

The portals for the Enery l,line are drift openings at the coal outcrop
and are located at the base of a natural cliff forrned by the Ferron
Sandstone. The coal seam dips to the west-northwest at Lhree to four
degrees. The depth of cover ranges from less than 100 feet near the portal
area to 800 feet near the northwestem boundary. The western boundary of
the site is in the vicinity of the Joe I s VaIIey Fault Zone west of the
permif area . Mining is lirnited by this fault.
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Renewable resources and structures exist in the vicinity of the mine,
The I-J mining zone is situated between the upper and lower Ferron
aquifers. tsoth are good quality aquifers with the lower Ferron providing a

municipal rater source to the town of Emery, Iocated 2 mines north of the
permit boundary. The upper Ferron provides primarily local irrigation and
stock water. Portions of the surface above the mine are extensively farmed
using flood irrigation practices. Irrigation ditches cross over rnuch of the
mine area.

Several structures were identified overtop of the mine including one
occupied structure. The applicant has inventoried the structures and sorne

of the renewable resources, such as the streams, and made a prelimi;lary
evaluation of their condition and what effects subsidence would have on
[hese items. This evaluation can be found in Chapter 12, Appendix 12.I in
the PAP. The structures which will be undermined by the proposed operation
are:

culinary weII
utility line
several corrals
several ponds
many iuigation ditches
rnine access road
log cabin
several sheds
gravel roads
bam

Privately owned surface lands of 15 landowners sill be undermined during
the proposed permit tem.

fultural Resources exist in the area of the mine. Fbwever, the entire
area above the mine has not yet been surveyed. The applicant has conmitted
to surveying of sites one year prior to any retreat mining during the perrnit
term. If cultural resource sites are identifid, then the appropriate
mitigation measures wiII be taken. The applicant will provide 3 copies of
the resul,ts of any cultural resource stufly to the regulatory authority
rithin one month after cornpletion of the study for incorporation into the
permit by revision.

AIIuviaI valley floor areas exist in the perrnit area. These features
are discussed .ln the Alluvial Valley Floor (nW) section of this Technical
Analysis. The extent of the A!tr is defined by the areal extent of the
alluvial material in the drainage of Quitchupah Creek for those areas that
can be potentially flood irrigated. Tne extent of active farming in the
AVFf s is shown on Figure I, subrnitted on March 2t 1984. All of the
agriculture associated with the AVF's is conducted using flood iniEation
practices. Water is diverted either f rorn l'{uddy Cree}< or Quitchupah Creek.
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In conjunction with the AVFrs and in other arsas over the mine' there
are prime Farmlands under '*hich r,ri;'ring wiII cccur. Most of these areas are
being actively farmed

Consolidation CoaI Company is usinq a room and pillar technique of
mining. Main and sub mains are developed during advance mining with
developraent of production panels of f of the mains. The cornpany is planning
to utilize partial extraction methods to recover coal at the fmery Mine

rather than maximum extraction techniques. That is, no atternpt will be made

to entirely recover pillars, but rather only portions of the pillars will be

recovered. The reasons for this are (f) the stability of the main rsof is
uncertainl (2) the personnel at the'nine are inexperienceC in full pillar
recovery; and , (l) the effect of full pillar extraction upon the Ferron
aquifer-is uncertain (pnpr Fage ,-251, The pillars will be split durilO
retreat mining in the production panels leaving irregularly shaped pillgr
sturnps (pnp Figure I2-?). furing final retreat mining, the cornpany wiII
also attempt to recover a portion of the pillars in [he mains. lbwever,
plans have been made to leave areas entirely underlain by complete pillars
to protect the surface from subsidence.

The result of partial extraction is that over tine, the pillar sturnps
wlll deteriorate causing subsidence. This type of subsidence results in an

uneven settling of Ehe gmund surface because the stumps wiII fail
igegularly. The amount cf subsidence whicfr would be expected will depend
upon many factcrs including the depth of cover, Lhe thickness and strength
of the strata above the area where the failure occurred, and fhe vlidth of
the opening in the area of the pillar failure. In the revised Cfrapter 12 of
the FAP (hbvember I, f98l), the company has provided an analysis on the
possible extent of the subsidence. Exact, prediction of tnis type of
infoimation is impossible due to the many variables that affect, subsidence.

The amount of subsidence predicted by the ccrnpany ranged f rom 4.5 feet
at 200 feet of cover to l.? feet, at 800 feet of cover. The analysis was

based upon failure of a 40 foot pillar; rhich 'ras considered by the opeator
to represent the average center to center pillar width left after mining
within a panel; percent extraction in the panel, and a method developed by

S. 5. Peng and S. L. Cheng (tlay 1981) was utilized for analysis. The

operator stated that this *ould be a worst-case analysis since failure of
the entire panel width was assr.rned to have occured in the analysi,s ' and

this is nighty unlikely. However, recently collected subsidence data
refutes this conclusion. At a monitoring point, identified as Sl{-Kl in the
recently submitled rpnitoring dAta, a vertical subsidence displacement of
j.jJ feet was measured. tpo; evaluating the location of tfris point 0n the
mine map and the UIO Seam Structure and Isopach i'lap, the depth of cover at
this point appears to be l?0 feet. Therefore, the maxirnum subsidence
predicted by the operator at 200 fleet of cover was exceeded in an area where

the depth of cover was approxirnately ]20 feet. This points out that the
amount of subsidence expected at the mine is not yet understood, and that
continued monitori'-rg and revision of the approach used to predict subsidence
is needed for this oPeration.
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Additional analyses by the applicant indicated that the pillar stumps
coulC be stable where the depth of cover does not exceed I07 feet. At this
depth the pillars would essentially have a stability safety factor of one
and at shallower depths the stability would increase and converselyr at
greater depths subsidence_t+ould be expected to occur. However, as mentioned
above, there axe many unknowns in this type of analysis and continued
rnonitoring will _provide additional data.

The operator is currently planning to protect the drainaqes of
Christiansen Wash and Quitchupah Creet< frorn subsidence. A buffer zone
approxiinately 500 feet ride is being left along the length of the channels
reflecting an angle of draw of approximately 20 degrees. Hithin this zone,
pillars rill not be extracted. Pillars that will be left have been designed
by the operator to be stable. The method that the operator used to evaluate
the size of the pillars to be left closely follows the method proposed by
l-blland (lgfZ) and is described in section L?.4.] of the PAP. The
application of the pillar design method in this section is rnore conservative
than the application in the subsidence prediction section of the PAP
(section L2.4.?l . The applicant has used a rrrore regularly shaped pillar and
the tributary area is more reasonably applied. In the operators evaluation
of the plllar size, it is stated in the l,bvsnber II, IgBl response that a
proposed safety factor of 1.75 will be used fo design fhe smallest pillars
to be left in the buffer zone. The size of the pillars wiII vary with the
depth of overburden, seam thickness and extraction ratio.

The buffer zone for the drainages does not address fhe protection of
AVF| s. The alluvial deposits in Quitchupah Creek extend beyond the buffer
zcne and woulJ be impacted by mining. The regulatory requirements
protecting AlFt s state that farrning cannot be interupted on an AVF. If
subsidence occurred, and ponding of water resulted, then farming would be
disrupted.

Specific plans were submitted by the operator with respect to protection
of other renewable resources and structures (Responses dated tlay I8, 1984
and .fure I, f984). The applicant will provide the regulatory agency 5

copies of a subsidence control plan for renewable r€ss,Jrces and structures
at least, J months prior to mining under such structures or renerrable
resource lards. The operator has conmitted to mitigation of any subsidence
lrnpacts as outlined on page 16 chapter 12, I'bvember I, 1983 response.
These conrrnitments incl.rde : a ) restore , rehabilitate , or rernove and replace,
to Lhe extent technologically and econornically feasible, each materially
damaged structure, feature or valuei 2) purchase the darnaged structure or
feature for its pre-subsidence fair market, value; or, 3) compensate the
owner of any surface strr.rcture that has been materialty damaged by
subsidence.

The operator carries liability insurance which covers mining impacts
associated with subsidence (ffie amount of coverage is $11000,000 for each
occurrence). This amount will cover the costs to purchase or repair
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strtrctures, or mitigate irrrpacts to farrnlands. With respect to farming, if
depressions in the surface occur creatin3 an area of ponding, the area would
be graded or topsoil brought in if there Has not enough material available
in the immediate vicinity. Since the AVF|s are flood irrigated, regrading
of these fann areas woulC also occur.

The operator has proposed a subsidence monitoring plan on page 17 of
Cfrapter L?, ltbvember 8, t98l submittal. The plan is to install survey
points in advance of mining and monitor at intervals specified in the plan.
The monitoring will continue during the permit term for aII areas which will
be undernined during this permit term. At the end of the term, the program
wiII be reevaluated and modified if necessaxy to reflect the newly obtained
data. The applicant will provide 3 copies of a subsidence monitoring report
to the regulatory authority within one month after conpletion of any
subsidence monitoring field survey conducted pursuant to the approved
subsidence control plan. Subsidence monitoring reports shall contain the
following information :

Maps showing where pillars have been pulled and the month and
that such pillars were removed or partially rernoved.

2. l*{ags showing the location of survey monitoring stations and tension
cracks and/or compression features visible on the surf,ace.

3. The differential level and horizcntal survey sLrnrnary.

4. Erief narrati.ve explaining any "significant movement" and any
action the applicant has taken to rnitigate the effects of such
movement or any tension or compression features visible on the
surface.

CorapLiancq

UMC 817.I2I SubsiCence Control: General ,lqquirennents a$

The applicant has provided a subsidence mitigation plan (Responses dated
.May 18, 1984 and .Jtrne I, 1984). This plan has been assessed by the
regulatory agencies and was found to be adequate for permitting. The
applicant is in conpliance with this section.

tjt'fC 817 .L22 SubsiCence Control: Fublic Notice

Consol will subrnit written notice to surface landowners at least six
months prior to mining under or adjacent to their property. Such notice
sha1l include:

l. Identification of the specific areas in which mining wiII occur.

2. Measures to prevent, minimize or control subsidence.

The applicant is in compliance with this section of the regulatiCIns.

l. l,,line
year
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LFIC 817.I25 S.ubsidence Control: Buf fer Zones

^ The operator has stated that a buffer zone will be left unrJer Quitchupah
Creek and Christiansen l{ash. These buffer zones are approximately 500 feet
wide and are ride enough to prevent subsidence impacts to the streams as
defined by the angle of draw of Z0o.

OSV's groundwater model predicts (see CHIA and Appendix C to the TA)
that the upper Ferron rill be essentially dewatered in the vicinity of the
underground mine, and that there will be no effect on the aquifer system
flrom the proposed surface mine. The applicant has achieved a water
replacernent and rnitigation agreement with the owners of the wells which may
be irnpacted by the dewatering; therefore, the impact to the upper Ferron is
considered insignificant. The applicantrs monitoring program comrnitrnentswill provide a gauge for other impacts and appmpriaie mifigation if any
occur.

The 05M model also indicates that drawdown in the static piezometric
Ievel of the lower Eerron will eventually reach about 140 feet. This
represents a reduction of 12 percent in current piezometric leve1s. A
piezunetric reduction is not considered significint until it reaches at
least 25 percent. The greatest impact of the predicted dra*doryn will be at
the Emery municipal weII where slightly more electrical power will be
required to pump water.

Ihe applicant has prcvided a determination of the extent of the AlFr s
above the mine cumently being f armed. These areas are covered by the
Grandfather clause and are exempt frorn this requirement, although the
subsidence impacts must still be mitigaLed (See the AVF section l-$.lC 8I7.22
of this TA for an evaluation of the areas which must be protected).

According to t l'{C 76I.IZ(e ) , where the surface ef fects' of undergound
mining would be conducted within 300 feet neasured horizontally of-any
occupied structure, the operator shall submit rith the application a written
waiver frorn the owner of the dwelling consenting to these activities. The
applicant has not obtained this waiver, therefore mining rill not be
permitted under the occupied structure and in an area defired by the 100
foot perimeter around the structure. Also, nining will be limited in the
area within the angle-of{raw around the structure to first nining only(i.e. no pillars wilt be pulled). If at a later date a waiver is granfed,
then mining may occur in this area. The applicant is in compliance with
this section.

Stipulqt ions

Irlone.
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