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TECTINICAL ANALYSIS

LBA#9
Genwal Coal Company
Crandall Canyo., Mioe

ACT/O15/032

July ZZ, Igg4

SYNOPSIS

Genwal originally zubmiued_ its application for adding the LBA lease on December l,1993' on May 9' June-L, July 6, Juty iT .no July IZ, Igg?, Genwar responced to reviewsof its plan to add lease uru{8oez to ii **t ,ir*. Many issues iaentifiea in the priorreviews have been resolved' some p.oui*Lr *ith the pran remain, but these either havebeen required to be corrected uy stipurrtioo or they oo-not relate directly to the LBA revisionnnd cau be resolved in a mid-term or similar review.

ANALYSIs

R64s-30l-tra Identification of Interests

t

DiFcussion:

The Applicant and operator are Genwal coal company, Etrd the resident agent isLafiy Johqssn' The Intermountain Power Agency ("FA"i and Nevada Electric Invesffientcorporation ("NEIco'), as joint o*o*o, yur p.y the abandoned mine reclamation fee. Thercvision shows the names of officers and directors or c*o*rr, IpA, NEICO, and NevadaPower and the rflates these ofificers and directors assumed their positions. Nevada powerCompany owns all of NEICO's stock.

The application says that IPA is curretly engaged in the reclamation of the Horsecanyon Mine' r-IEICo nbtas permit ncfiooTnnl";; area sourh of lveltington. Theapplication includes these minis' MSHA numbers and their iszuance dates.

The legat owners of areas to be affected-by surface operations and facilities are:the u's' roreit se*ice (;fu3rs"), sGte;; u,"h, *o Ei.n*ir coar co*p"ny.
The application shows holders of leasehold'interests, including Genwal and the heirsof John sanders' The coal is owned by the u. s. gou***nr and the state of utah.
other information required by this reguration is in the application.



Page 2
MRP LBA #9
ACT/015tO32
July 27, 1994

R645-301-113

Discussion:

Violation Information

The application says that neither the Applicant nor any subsidiary, affiliate, or
persons controlled by or under corlmon control with the Applicant has had a federal or state

mining permit suspended or revoked in the last five years. They have not forfeited a miru"E

bond orsimilar security deposited in lieu of bond, and there are no unabated cessation orders

or air and water quality violation notices received prior to the date of the application. The
application contairu lists of violation notices received by Genwal for the Crandall Canyon
Mine, IPA for the Horse Canyon Mine, and Castle Valley Resources for the Wellington
Preparation Plant.

The application includes right-of-enfiry information for federal leases SH62648, U-
54762, and UTU-68082 and for State leases ML-21568 and ML-21569. It also contains

copies of the speciat use permits and of the warranty deed for the property fhat Genwal
purcbased from Mountain Coal.

R645-301-114

Discussion:

R64s-30t-11s
R64s-301-117
R64s-301-123

Discussion:

Right-of-Entry

Unsuitability Chims
Insurance, Proof of Publication

Notsrized Siguature

Tbe application says that available information is that the proposed permit ar€a is mt
within an area dcsignated as uDsuitable for underground mining activities. The
Environmcntal Assessment ("EA') cooducted by the applied unsuitability criteria and
rccomnended approval.

The subminal includes a copy of an insurarEe certificate showing tbat insurance

coverage would expire,Ianuary 1, 195. The insurarce certificate appears to meet Division
1 :ii,;,,,, . rcquiremcnts.

On June L4, L994, the Division received a copy of the newspaper advertisement of
the application for pemrit revision. A copy of this advertisement has been includd in tbe
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application.

^,,".Jff ,;i'-ilml#Jf; ffi ,T.Tfrlffil jr[HJff 
.lffHT,f h:'fl:f ii;T,official's informarion ,no Ulti*r.

R64s-30r_120

Discussiog:
Clear, Concise, Current

Vegehtion tnformation

-*'*Ii"l",'H,f 
i'i'iT:.8"Hfrtr ilitrffJg: " 

y::,l*Too srrrcilre isThe operator shout ,I##rn *o*t *or in this ,*oo;. 
o" p*** g;r, ,*uiriJl-olga.

The Operator has bee

f#i.Hffi l#H*l#T,tff Hrii##-f;i:'flffiTii:lJt,HL,*
DefrciencigE:

1' T" op.rator tlo-lto clariff rhe sen*nce on page 3-31, revised 716194,,,ffirHll:x"." rttr.tur* t **.*r* *r, il*rra w'r be revegehtea in
2' The ope.rator must provide crear reoihro ,r^^:appeadices. 

J{4oL sruvroe clear legible design information in the hydrorbgy
3' The analysis in soils sedon 

"T*r-r, 
page z-g, indicates the operator has

derermined rhe coat t" t r"* il::rj.f#il;pobnrial. 
Th" rezuft of chemicat

anarvsis for overburcen; r.qi:* gilft*"":Jlsr: e-aoo r0 within*tr#:Ht:-"T"*;;;; *rfrri'rormrrton courc nor be rocated on rhe

R645-301_32r

The LBA revision does.ryot require surface disflrrbanc€; therefore, the amount of
vegehtion information t-n"it* i, ri*ii*al stipuraril;;"-.r requires rar* ,n" ressee
establish a monitoring tt#; to locare, il****, and quanriry trr* progrosive and final
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effects of underground mining activities on the topographic surface, underground and surface
hydrology and vegetation. The monitoring system shall utilize techniques which will provide
a continuing record of change over time and an analytical method for location and
measurement of a number of points. over the lease area.

Genwal has corrunitted to take aerial color infrared photographs every five years
begiruring in 1995 to monitor the effects of underground slining on vegetation.

R645-30L-322
R64s-301-333

Wildlife and Threatened or Endangered Species Information
Witdtife Protection

Discussion:

The revision contains a copy of a memorandum from Scott Richardson of Wildlife
Resources rhat contains the rezulg of a L993 helicopter raptqr survey of the new lease areas
and adjacent areas. Mr- Richardson was not able to locate two previously identified golden
eagle nests within ttre current and proposed permit arean and no other nests were found in the
permit area. Several nests were found in adjacent areas, however. Based on this
information, there were no cliff-nesting raptor nests that could be damaged by zubsidence.

Genwal's applicatisp commits to heticopter monitoring of the gotden eagle nest in
Crandall Canyon every three years or on request of the Fish and Wildlife Service or Tfildlife
Resources. This nest was inactive for several years, ild, as mentioned above, it could not
be found in the 1993 survey. Crenwal second mined the area under this nest in 1992.
Because the area has been second mined and because the nest has been inactive and may no
longer be present, it should not be necessary to look for this specific nest after the next
survey. It would be more beneficial to check for new nesting activity in areas that will be
mined in the future and that contain potential cliff-nestrqg raptor habitat.

There is a potentiat for tree-nesting raptors to occur in the area. The application
commits to a plan presented by TVildlife Resources in a lefier dated April 28, 1993, This
letter $ays that if annual zubsidence monitoring detects an area that is activety subsiding, the
area should be zurveyed for Uee-nesting raptors. Measures should be implemented to protect
any nest sites from destruction during the nesting season.

A letter from Wildlife Resources that was in Appendix 13-3 of the old plan has been
included in the application. It says that certain areas, particularly the state leases, were
sunreyed for cliff-nesting raptors and that the habitat is of poor quality for these species.

Other effects on wildlife are expected to be minimal. Wildlife Resources' primary
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R64F301-s00 Engineering

concern is the potential loss of water sources, and Genwal's application addresses thisconcern' If it is proven that the flow of any seep or spring has been reduced by 50 % ormore' Genwal will notiff the and the Diviiions ir wilorife R"sources and oil, Gas andMining and begin working on an acceptable mitigation pian involving the use of guzzlers.
The EA contains a biological assessmenuevaluation that discusses several endangeredand sensitive species that could occur in the area. It found that there will be no effect onmost of the species from leasing and mining the coal, but goshaw*s could be affectedthrough loss of water sources. There 

"r* 
oo threatened or endangered plant species knownfor the area according to information from Bob rrro*p*oo of the .

Discussipn:

crenwal coal company proposes to add federal coal leases to the crandall canyonMine' New zubsidence tti,t"i-t"it"e rotio* gr ,h; oolf ,urrrr* facilities to be consrnrcred.The major engineering concern associated with the new leases is zubsidence which must beconfined to the permit area' Renewable resources must also be protected. There are nostnrctures or utilities that could be affected by zubsidence .

coal recovery is a minor iszue associated with the addition of new coal leases. TheDivision of Oil, Gas and |yfining, ('Division). generalty:Oo*, not do a detailed study

fi:Hrtr 
coal conservation, uuireiies on studies aud recommendarioru of other governmenr

hfrl Recovery proposal

The Bureau of Iand Management ("BLlvI') and the utah st"te Division of NaftrralResources govems the conservation and royalty payments of the coal located within theApplicant's proposed permit boundary. To ensure proper resouree con$ervation, the mineplans must be approved by approprirL ,t"t* and federar agencies.

. In the proposed lease area, only the Hiawatha seam is considered mineable.According to the available information, all the coal in the t-r*"**-"'frr., to be mineabre.The operator plans to extract as much coal as practical. During tn* *'olrr* of mining, moreinformation about the coal will be discovered. The new inrormation may require theoperator to adjust ttre mine plan. 
arrv utrty ' :

some coal must be left in place to provide stream protection, buffer zones and barrier
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pillars. Perennial strea:ns in the lease area must be protected from subsidence. The
protection plan calls for no secondary mining in the stream buffer zones. The barrier pillars
are needed to prevent material related damage from occurring outside the permit area.

Subsidence Monftortng snd Control Summary

There are no stnrcilrres or utility corridors in the lease areas. If subsidence damage
does occur, it will be limited to natural renewable resources such as streafirs, grazing and
wildlife habitat. The creeks within the lease area include Crandall Creek, Btind Canyon
Creek and the left fork of Horse Canyon.

The strearns will be protected by strearn buffer zones. tn the strearn buffer zones,
secondary mining will not be allowed. The pillars in the buffer zones are of zufficient size
to prevent subsidence damage. The buffer zones are shown on Plate 5-2.

If it can be proven that mining related activities decrease flow in seeps and springs by
fifty percent, the Operator will mitigate the daurage. The mitigation will consist of installing
guzzlers and other devices to store water.

l,oss of grazing areas and wildlife habitat will be mitigated. The mitigarion will
usually consist of financial compensation.

The Operator will repair any stnrctures, such as roads ani UriOges, that are adversely
imFacted as a result of mining-related subsidence

The key to preventing subsidence damage from occurring outside the perrrit and
stream buffer zones is to determine the anglg of draw. The Operator has estiimated the nngle
of draw to be 20 degrees based on studies by the U.S. Bureau of Mines ("USBM') and field
observation of other miues in the area.

Subsidence will be monitored with aerial surveys designed by ttre U.S. . The area
within the 20 degree angle of draw will be flown before mining. .Once mining begins, the
affected area will be flown annually. When no subsidence has been detected at a point for
two years, the point will be monitored biannually. If no movement has occurred on a point
monitored biannually for three consecutive surueys, the monitoring will be done every five
years.

As required within the approved 1988 MRP, a visual quarterly subsidence/escarpment
failure $rrvey has been completed for two years where mining has taken place beneath
escarpment areas visible from Huntington and Crandall Canyon for two years after
developrnent mining within those areas. There are no further plans to monitor escarpments

I
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not visible from Huntington or Crandall Canyoru

The subsidence/escarpment survey results were recorded and submitted to the
appropriate regulatory authority. No escarpment failure occurred-

The 20 degree angle of draw used to project the outer limits of zubsidence and to
protect perennial streaurs within the mining area was determined by two documents which
show this angle of draw to be adequate. A BLM letter to the Utah State Division of OiI, Gas
and Mining dated December 11, 1981 states that the possible draw angle should be in the 15
to 20 degree mnge. This conclusion was based on previous history of subsidence occurring
in the Wasatch Plateau/Book Clitr area. This letter is identified as Appendix 5-5.

Appendix 5{ is a report, "Preliminary Stndy of Potential Subsidence Over the
Crenwal Coal Mine. " This report includes zubsidence calculations, zubsidence history,
analysis, ttnd charts with fmal conclusions showing that there may be a maximrrm subsidence
rezult of 3 to 4 inches within the boundaries of the leased area. The draw angle over the
intact coal is expected to be in the order of 20 degrees.

Analysis of Subsidence Monitoring ffid Control

The nro main iszues involving subsidence control are confining zubsidence to the
permit area and preventing damage to the streams in the permit area. The Operator's maps
show that zubsidence is projected to occur outside the permit boundaries. The Operator must '

either modtfy the mine plans so that zubsidence only occurs in the permit area or extend the
permit area so it includes all zubsidence areas

Stream damage will be reduced by stream buffer zones. No secondary mining will be
allowed in the buffer zones. The buffer zones are shown on Plate 5-2. The Btind Canyon
buffler zone is not labeled nor are line types used to identify the buffer zone identities in the
legend. To avoid confirsion, all stream buffer zones must be clearly labeled.

The Operator states in Chapter 5 that the angle of draw will be 20. The two
references cited for the 20 degree angle of draw are a letter from the BLM and a subsidence
shrdy conducted at the Gehwal Mine. The BLM states that a 30 degree angle of draw is very
high for this region. Angles of this magninrde come in part from observatioru of mining in
the eastern United States and in part from the Nation Coal Board in the United Kingdom.
Documented subsidence data from mining areas in the Wasatch Plateau show draw nngles
ranging from 15 to 20 degrees. This data came from miniug companies and nn'o independent
strrdies from the Bureau of Mines.

The Terra Tek study comrnissioned by Genwal quotes the 1988 Bureau of Mines
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Information Circular 9194 by Allgaier which was conducted at the nearby Deer Creek Mine.
The Terra Tek report states, "It is reasonable to assume that ttre infenences drawn from the
USBM shtdy could be applicable to ttrc Genwal Mine as well". The USBM study shows that
the angle of draw over the Deer Creek Mine is 30 degrees.

Field studies by PacifiCorp show that deformation over their longwall panets is
mostly plastic not elastic. Terra Tek's study includes a subsidence modet that assumes
elastic deforrnation. An elastic subsidence model may not be vatid for this region.

The Operator states in his subsidence monitoring program that: ' If no subsidence has
occurred at a particular point for a period of two years, that point will be monitored every
other year. "

FINDINGS

Usually the Division does not investigate the coal recovery program. The Division
instead relies on the studies of other state and federal agencies. The main document used by
the Division to determine resource conseruation is the Resource Recovery and Protection
Plan ("R2P2'). The BLM and the USFS bave reviewed and accepted the R2P2.

The surface and mineral management agencies believe that subsidence damage will
not occur outside fhe area defined by the 22.5 degree draw angle. Those agencies believe
that increasing the draw angle would not imFrove protection to human safety and fhe
environment. lncreasing the draw angle would only decrease the amount of coal that can be
recovered

The angle of draw defines the area where mining activities have resulted in
measurable ground movement. The angle of draw varies with the local geology and
surveying methods. TVhile all zubsidence damage is the rezult of surface movement, not all
surface movement results cause damage. While surface movement in nearby mines has
resulted in angles of draw greater rhan 22.5 degrees the damage has been confined to areas
above the panels. Increasing the draw angle may not rezult in any significant protection.
The Division has agreed to accept ?.?..5 degrees as the angle of draw for the LBA.

The Operator has clarified the subsidence monitoring schedule. Originally the Operator
proposed to monitoring the points on a biannual basis. The word biannually means twice a
year. However, biannually often refers to events that happen every other year. To avoid
any corrfusion the Operator has modified the wording.
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R645-301-514.330 Inspections

Discussion:

The Operator references Section 5.1.4. This section includes a form for the
Operator's irupections. On page 5-1 ttuough 5-3, the Operator has included measures for
inspection reporting and includes inspection report forms.

The Operator indicates that all inspections, except those described under R645-301-
514.330, will be conducted by a professional registered engineer or specialist under the
direction of an engineer.

The annual inspection form provided by the Operator under "Part A" shoutd include a
statement which indicates the requirements of the R645 regulations are met as per R645-301-
514.312. The Operator's form indicates the pond wilt be in accordance with the approved
plan. However, since the approved plan doesn't nmessarily identiff all applicabte
regulations, the commi' sn1 indicating the pond meets the R645 requirements should be
included. This iszue becomes important should the inspection come under scrutiny and be
presented in a court of law.

nPart Bn assumes the pond is always stable and does not give the professional
certifying the impoundment the option of clarifying pot€ntial instabilities. Also, the quarter$
inspection sheet proposed to be used does not clearly state that the qualified inspector has
inspected for appearance of struchrral weakness or other hazards as per R645-301-514.312.
The sedimentation pond has numerous requirements regarding stability. The proposed
Inspection report must discuss existing monitoring procedures and instnrmentation and other
aspects affecting stability, in this case elements zuch as the piezometer monitoring and pond
clean out requirements for the clay liner should be discussed.

The Opemtor does not include reference to maintaining quarterly irupection otr site.
This is required of the Operator,

DeficiencJ:

1. The Operatorns proposed irupection sheet must clearly meet the requirement$
of the R645-301-514.
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R645-30L-6L2

Discussion:

Certification

l"ocations of test borings DH-z through DH-7, drilled 1989 - 1991, are shown on
Plates 5-2 and 6-3. Plate 5-2 also shows lvtlM4 and DH-l, borings drilled upwards from
inside the mine. Plates 5-2 and 6-3 are certified. Elevations of borings DH-2 (1989), DH-3,
DH4, DH-6, and DH-? are on fhe logs in Appendix 6-5, but not on a certified map or cross
section. The elevation of DH-S is not given. Elevations of the Hiawatha coal seem. are on
Plate 6-'1, which is certified

Depth of the Hiawatha coal seam (isopach of overlying strata) is shown on Plate 6-6,
which is certified. Thickness of the Hiawattla, Blind Canyon, and Bear Canyon seaflrs are
on certified Plates 6-3, 64, and 6-5. Thickness and nature of each stratum of the
overburden and interburden is on uncertified logs and cross sections in Appendices 6-1 and
6-6. Thickness and nature of underlying sffata are on uncertified logs of monitoring wells in
Appendix 746.

Crop line of the Hiawatha coal seam is shown on certified map Plate 6-3. Crop line
and strike and dip, shown by stnrctural contour lines, are on certified Map 6-7.

Deficiencv:

1. Cross sections or logs showing data required by R645 -30t-622 are not
certified as described under R645-301-5 12. 100.

R645-301-622.100 Elevations and Locations of Test Borings
and Core Samplings

Discpssion!

Stratigraphic sections and cross sections are in Appendices 6-1, 64, and 6-5. Drill
hole results and cross sections are in Appendix 6-5. Coal seam isopachs are on Plates 6-3,
64, and 6-5 and the overburden isopach is on Plate 6-6. Strucnrre on the top of the
Hiawatha is on Plate 6-7 . Locations for proposed in-mine up{ritled borings in State lease
ML-21568 are on Plate 5-2, along with locations of existing bore holes and ground water
monitoring wells.

Lithofacies of the Blackhawk Formation are shown in the stratigraphic sections "A"
and "8" in Appendix 6-1. These two sections along with nvo additional holes, identified as
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MW-3 and MW4 in state lease ML-21569 (Section 36), are described on page 64 as being
sufficient.to determine the depth, nature, and thickness of the coal seams, rider searns,
overburden and interburden for the permit area. MW-3 and MIV-4 are water monitoring
wells and provide none of the needed information on coal or other stra[a overlying the
Hiawatha coal seam.

IMDH-I (also labeled MW4up and drilled at the same location as MW4 but drilled
up into the mine roof) and DH-7, both in lease ML21569, provide useful information in
determining the depth, naturs, and thickness of the coal seauls, rider searls, and overburden
and interburden for the permit area. lngs from bore holes IMDH-I and DH-Z through DH-T
are in Appendix 6-5 and provide a great deal of inforuration on the coal and strata overlying
the Hiawatba seam. The location of drilt hole DH-? (NVP-?) is on several maps, but the
location of IMDH-I (MW4up) is not clearlv shown on any map.

l,ogs and a cross section of updrilled holes DH-l and DH-Z, drilled in 198J, are in
Appendix 6-5. lncations of these two drill holes and of measured sections "A" end ngu

(Appendix 6-1) are on Plate 6-2 n the currently approved plan, but Plate 6-2 in thi.s
zubmittal has been revised and no longer shows these locatioru. Locations of updrilled hole
DH-z and of Measured Sections nAu and "8" (Appendix 6-1) are not on any map in this
proposed plan.

Locations of test borings DIf-z through DH-7 (IrtVP'+ through N\fP-?}, drilled in
1989 to 1991, ile shown on Plates 5-2 and 6-3. Elevations of borings DH-Z N\rP-z), DH-
3, DH.4, DH-6, and DH-7 are on the logs in Appendix 6-5, but not on a certified rnflp or
cross section. The elevation of DH-5 is not given on the log in Appendix 6-5.

Thicknesses for the Hiawatha and Blind Canyon seams are marked at bore hole GS-
CI,B-I on Plates 6-3 and 6.4, but the bore hole location and thickness for Bear Canyon are
not on Plate 6-5. There is no explanation as to why it has been omitted from Plate 6-5 and
no other information on this boring in the proposed plan.

Depth of the Hiawatha coal seam (isopach of overlying strata) is shpwn on Plate 6-6.
Thickness of the Hiawatha, Blind Canyon, and Bear Canyon seams are on Plates 6-3, 64,
and 6-5. Thickness and nafirre of each stratum of the overburden and interburden are on the
Iogs and cross sections in Appendices 6-1 and 6{. Thickness and nature of underlying smta
are on logs of monitoring wells in Appendix 746.

Deficiencies:

1. [t is not monitoring wells MW-3 and MW4 that provide information on coal
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and strata.overlying the Hiawatha seam.

The location of IMBH-I (MW4up), the second bore hole in lease ML-21569,
is not clearlv shown on a map in the proposed plan.

The location of updrilled hole DH-z on Plate 6-2 of the currently approved
plan is not on any map in the proposed plan.

The locations of Measured Sections "An and "Bn (Appendix 6-1) are not on
any map in this proposed plan.

The elevation of bore hole DH-5 is not given in the proposed plan.

There is no explanation as to why bore hole GS-CLB-I has been omitted from
Plate 6-5.

R645-301-612.200 Coal Seams, Overburden, Stratum Below
Coal Seams

DiUcussion:

Additional technical informatioa ha.s been zubmitted to determine the nafirre, depth,

and thickness of the coal searns, rider seams, overburden, and interburden in the permit area

based on drilling completed to date. Plate 6-3 shows the Hiawatha seam isopach, Plate 6-7
shows the stnrchrre of the Hiawatha seam. The Hiawatha seam is the only coal seam in the
permit area that is of mineable thickness. There are no reserves considered mineable or
recoverable in the upper seams. Plates 64 and 6-5 indicate the Bear and Blind Canyon
searns are not economiqally recoverable; however, data from Appendices 6-1, 64, and in-
mine drill holes DH-l and DH-z in Appendix 6-5 do not appear even to have been used in
creating Plates 64 and 6-5. Plate 6-6 shows the thickness of overburden above the Hiawatha
seam.

The log of DH,4 (NVP4) shows what appears to be Bear Canyon coal, but Plate 6-5
does not show a thickness for the Bear Canyon seam at DH4. Bore hole GS-CI,B-I is on
Plates 6-3 and 64 with thicknesses for the Hiawatha and Blind Canyon seams but is not on
Plate 6-5; there is no other information on this borehole or an explanation as to why the coal

thickness information is missing on Plate 6-5.

Stratigraphic sections and logs in Appendices 6-1, 64, ild 6-5 show thickness and

nafirre of the overburden. Five monitoring wells have been drilled underground. Ings of

2.

3.

4.

5.

6.
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those wells that show the nahrre and thickness of strata underlying the coal seam to be mined
are in Appendix 746.

Deficiencies:

1. Data from Appendices 6-1, 6-4, and in-mine drill holes DH-l and DH-z in
Appendix 6-5 do not appear even to have been used in creating Plates 64, 6-
5, and 6-6.

2. Bore hole GS-CLB-I is not on Plate 6-5, there is no explanation as to why the
coal thickness information is missing on Plate 6-5, and there is no other
information on this borehole.

R645-301-624.300 Samples Collected and Analyzed from Test
Borings or Drill Cores

Discussion:

Ings of drill holes showing lithologic characteristics are found in Appendix 6-5. No
occrurences of ground water are noted. Pyrite, alkalinity, and clay content data are in
Appendix 6-2. Pyrite and alkatinity of strata immediately above and below the Hiawatha
seam are nunmarized on page 6-9. Sample analyses in Appendix 6+ were provided by Mr.
Wollen, a former Operator of the Crenwal property (page 6-5). Additional samples have

been taken from the mine floor and roof in lease ML21569 to fulfilt the commiment on
page 6-9 in the current and proposed plans. The rezults of analyses for acid- and toxic-
forming materials have been reported to DOGM but are not in the proposed plan. The
proposed plan should be updated to include the information from the analyses of those
samples.

Mr. Wollen, a former Operator of the Crandall Canyon property, collected rock and
coal samples and had them analyzed. The analysis reports in Appendix 6-2 were supptied by
Mr. Wollen. The locations at which saurples were collected are not known. For the coal,
total zulfur is 0.58% and acid-base potential is -11 tons CaCO3/1000 tons (page 6-9).
Stratigraphic sections and drilling do not show any clays or soft rock immediately above or
below the seam to be mined (page 6-10).

Deficiencies:

l. The proposed plan should be updated to include the information from the

analyses of the additional samples taken from the mine floor and roof in lease
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ML-21569 to fulfil the commitment on page 6-9 in the current and proposed
plans.

R645-30L-712 Certification of Cross Sections, Maps and Plans

Discussion:

I-ocations of seeps and springs are shown on Plate 7-t?, Surface water bodies zuch
as streams, lakes, and ponds, constructed or natural drains, and irrigation ditches within the
proposed permit and adjacent areas are shown on Plates 7-12, 7-L4,7-L5,7-16 and other
plates in the proposed plan that are based on USGS topographic maps.

Elevations and locations of spring monitoring stations used to gather baseline data on
water quality and quantity in preparation_of the application are shown on Plate 7-L2.

Elevations and locations of stream monitoring stations used to gather baseline data on
water qualrty and quantity in preparation of the application are shown on Plate ?-16.

locations of water monitoring wells are on Plate 7 -13. Incation of the water zupply
well lvtlil-l is on Plate 5-2. Depths of wells are in logs in Appendix 746.

I-ocations and elevations of springs to be used for water monitoring during coal
mining and reclamation operations are on Plate 7-12. Of the plates discussed above, only
Plate 7-L6 and 5-2 are certified.

Deficiencv:

1. Plates 7-L2,7-L4, and ?-15, which display information required by R645-301-
722 and R645-30L-731.700, have not been certified by a qualif,red, registered,
professional engineer or land fltrveyor.

R645-30L-722

Discussion:

Cross Sections and Maps

Figures 7-1 through 7-12 and Plates 7-1 through l-Ll depict existing surface and
ground water occurrences in and adjacent to.the Crandall Canyon Mine permit area. These
also illustrate the topography, streail$, springs, wells, water monitoring locations, and other
hydrologic design information pertinent to the Crandall Canyon Mine
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Location and extent of subsurface water within the proposed permit or adjacent areas
are shown on the potentiometric zurface ffi&p, Plate 7-L3. The area covered by Plate 7-I3
does not include Little Bear Spring, but the location of Little Bear Spring is on Plates 7-L2,
7-L4, and 7-15. Some idea of the areal and veriical distribution of perched aquifers is
inferred from the seep and spring locations on Plate 7-I2. Seasonal differences of head in
the regional aquifer are not indicated by the data,

Locations of streams, lakes, ponds, springs, drains, and irrigation ditches within the
proposed permit and adjacent areas are shown on USGS topographic maps used as the bases
for several maps in the proposed plan, including Plates 7-t2,7-L4,7-15, and 7-16.

Elevations and locations of monitoring stations used to gather baseline data on quality
and quantity of ground and surface water are on Plates T-tZ and 7-16

Locations of water monitoring wells are on Plate 7-13. Location of the water suppty
well lvfW-l is on Plate 5-2. Depths of wells are on logs in Appendix 746.

Maps or cross sections showin,g contours of the land surface configuration as it
existed before the zurface was dishrrbed by the current mining activity are not in the
proposed plan. Aerial photographs taken in 1980, Plates 5-12 and 5-13, provide an
approrimation of the original configuration.

Locations of leases 5I-O62648 and U-54762on Plate 7-I6are in approximate
agreement with Plates 1-1 and 5-2. l.ocations of those two leases on Plates 7-L2,7-14, and
7-15 do not agree with Plateb 1-1 and 5-2. Plate 6-1 presents a third version of these lease
boundaries. The coal has already been mined in these leases, so this is not critical to
operations or resource recovery, but it is confirsing. In addition, Genwal's fee land where
part of the zurface facilities are located is not showu on these plates.

Deficiencv:

1. Leases SL462648 and U-54762 are not located correctly on Plates 7-12, 7-L4,
and 7-15.

R645-301-724.100 Baseline Groundwater Information

Discu$sion:

A few of the seeps and springs have been developed for beneficial use. No water
wells used for consumption by animals or humans other than MW-l are known to exist
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within the snrdy area of the spring inventory. Hence, only minor groundwater development
has occurred in the past within the mine plan or adjacent areas. Appendix 7-1 lists
groundwater rights in and adjacent to the permit area and locations are on Plate 7-L4.

The water budget for the mine in the proposed plan doesn't balance. When taken
together, the following statements from the proposed plan are confusing and are contradictory
in places:

- Monitoring well MW-l was instafled in 1987. This well currently supplies water
for in-mine use at a rate of less than 1 gpm (page 7-19).

. Current underground use of water for the mine equipment is 7.6 gpm. Infiltration
along the mine floor and sumps totals 10 gpm and evaporation due to mine ventilation
equals 50 to 60 gpm. Coa[ moishrre content accounts for approximately 27.5 gpm.
The cornbined total equals approximately 100 gpm (page 7-23).

. Pumping from Crandall Creek into the mine workings totals no more rhan 75 gpm.
Acnral water use for irmine equipment and mine operations is approximately 40 gpm
(page 7 -23).

. The majority of mine inflow is occunin,g in the old mine workings. Natural mine
inflow accounts for less than 400,000 gallons per year (less than I gpm) of the water
used in the mine (page 7-24).

Genwal has historically pnmped water from Crandall Creek for use underground.
However, no pumping has taken place over the previous two years (page 7-33)

- Due to the dryness of the mine, water from the surface and from a water supply
well is being pumped into the mine. It is estimated that in 1992 approximately 6.2
million galloru of water (11.8 gpm) were pumped into the mine from either the water
supply well or from Crandall Creek (page 3 - PHC Appendix 7-15).

Inflow of less th* 1 gpm ftom the old workings, less than I gpm from MW-l, and
up to ?5 gpm pumped from Crandall Creek is not sufficient to account for 100 gpm
consumption. And water has not been pumped from Crandall Creek for two years. In the
current plan mine, inflow is estimated to be less than 100 gpm, mostly from the area of the

old mine workings. I-ess than 100 gpm is not very specific but certainly implies more ttlan 1

gpm. $/hy the great decrease in the estimate of this flow? Too many numbers are

inconsistent or make no sense.

Little Bear Spring in Linle Bear Canyon is located rougtrly two miles southeast of the
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mine portal. This spring is an important source of water for the Castle Valley Special
Services District and that organization has expre$sed concerns in the past about potential
impacts of mining on the spring. These concenu are discussed in the PHC (Appendix ?-15),
but tlris spring is not mentioned in Section 7.24.L. Liule Bear Spring will probably be
unaffected by mine operatioru. The spring is downgradient of the underground workings
based on the potentiometric surface on Plate 7-13, but it is not shown on that map. The
spring location is on Plates 7-I2,7-14,7-I5, and 7-16, but has not been included in
Genwal's seep and spring sunfeys. The water rights associated with Little Bear Spring are
not in Appendix 7-1 and are not shown on Plate 7-14.

Specific conductance, pH, temperature, use, and flow data for monitored seeps and
springs are in Appendices 7-16 through 7-I9 and discussed on pages ?-12 through ?-13.
Along with TDS (or specific conductance corrected to 25" C) aud pH, analysis of .

groundwater for total iron and total menganese is required by R645-301-?24.100 and
731.211. Tables 74 and 7-5 in the proposed plan include both total and dissolved iron and
total uranganese. 

.

laboratory reports in Appendix 7-20 show that in the past analysis has been done for
dissolved iron part of the time, for total iron part of the time, and for both total and
dissolved iron part of the time. Whether enelysis was for total or dissolved iron is not
indicated on meny reports. The laboratory reports ralety identify anatysis for mengflnese as
being for total or dissolved forms. Use, flow, femperahue, pH, and specific conductance (at
25'C) are included in Appendices 7-16 through 7-20 and in the surnmaries on pages 7-22.
Iron and manganese, either total or dissolved, is not inctuded in the appendices or on page T-
22.

Deficiencies:

1. The mine water budget, in particular the sources for the water consumed in the
mine operation, is unclear and confirsing.

2. The water rights associated with Little Bear Spring are not in Appendix ?-1
and are not shown on Plate 7-14.

3. Baseline data on iron and manganese concentratiorn, either total or dissolved,
are not included in the appendices or on page 7-22.
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R645-30L-724.?.00

Dis-cp-Fsion:

Baseline Surface lVater Information

Appendix 7-1 lists water rights in and adjacent to the permit area. tr-ocations of
zurface water rights are on Plate 7-15. Surface water rights are summarized in Table 7-6.
The name and location of streams are on the USGS topographic map used as a base for
several plates in the proposed plan. The only impoundment and discharge into any surface-
water body in the proposed permit and adjacent areas is the sediment pond and its discharge
structures shown on Plate 7 -5a.

Flow measurements from the USGS gaugrng station at the mouth of Crandall Canyon

from October L979 to September 1984 are in Appendix 7-2. AppendtxT-?3 contains flunre
measurements for Crandall Canyon from May 1988 to October 1992 and for Blind Canyon
from July 1991 to October 1991. Instantaneous flow data in Appendix 7-23 for Blind,
Horse, and the north end of Crandall Canyons were collected in 1991 at locations shown on
Ptate 7-L6. Rezults of an instantaneous flow flrvey by IRS of Horse, No Name, Blind, and

Crandall Canyons in September 1992 are in Appendix 7-23. Plate 7-16 shows perennial

stream reaches based on the instantaneous flow observations of September 1992.

Horse Creek is shown on Plate 7-L6 as pereunial to just above the main fork.
Instantaneous flow daa for Horse Canyon in 1991 recorded no flow in the north fork and in
the uppermost 1/2 mile of the south fork. The instantaneous flow obserrration in L992 found
the south fork to be dry and the north fork to be dry approximately 340 feet upstream of
where the forks join.

On Plate 7-L6 Blind Creek is shown to be perennial in the lowermost 3/4 to I mile of
the canyon, from Huntington Creek up to above station B-1. The Blind Canyon flume data
show the stream flowed from July 1991 until the flume froze in September 1991,.but the
stream was dry for most of September and all of October in 1992. Instantaneous flow
observation also indicate Btind Canyon was dry in September L992. Designating the
lowermost stretch of the stream as perennial is not in agreement with available data but
appears to be a cautious approach

Crandall Creek is also shown on Plate 7-t6 to be perennial from just above where the

two main forks join down to Huntington Creek. The two forks are not marked as perennial;

however, observations presented in the plan do not support designation of the north fork as

intermiuent or ephemeral, at least not along its entire length. Instantaneous flow
obsenrations in 1991 found that only the uppermost reaches of both forks were dry, down to
stations CS4 and CS-6 in the south fork and down to station CN-s in the norttr fork.



Page 19

MRP LBA #9
ACT/015/032
Iuly 22, 1994

lnstantaneous flow observations in Septernbe r 1992 found the north fork was flowing up to
station CN4. Flow in the south fork is described as ihtermittent. These observations do not

support a determination that flow in the north fork of Crandall Creek is not perennial below
CN4.

Genwal has maintained nuo 36-inch Parshall flumes in Crandall Creek, just above and

below the zurface facilities, since 1988. For the period from May 1988 to October 1992

reported in Appendk7-?3, flows through the lower flume are consistently lower than flows
from the uppei fln-". The lower flume was reported to be interrrittently dry in May L992

while the upper flume recorded 0,82 cfs to I.LZ cfs: the upper flune froze but never

indicated the stream to be dry during the time period covercd. Maximum flow recorded at

the upper flume was 26.79 cfs on May 4, 1988 but the ma:dmum at the lower flume was

15.35 cfs on May 13, 1988 (21.01 cfs at upper flume). The discrepapcy between flows
recorded at the two flrrmes is not mentioned or explained in the proposed plan.

Genwal bas historically pumped water from Crandall Creek for use underground.

Crenwal commits to determine appropriate baseline stream flows in consultation with the

USFS that should be maintained in Crandatl Creek duriqg pumping operations (page 7-331.

Thi$ commitment has been in'the plan for several years and Genwal should proceed with the

determination. Including Utah Division of TVildlife Resources in the determination procsss

would be appropriate because of the sport fishery potential, beaver population, and other

wildlife uses of Crandall Creek.

Indian Creek is marked on Plate 7-16 as being perennial up to an elevation of roughly

8950 ft. Genwal per$otrtrel have regularty observed the creek to be dry above 9120 ft in
October and November. USFS instantfreous flow data for Indian Creek from I97U to L977

are in Appendix 74y',- Genwal has hstalled a flume in Indian Creek but data from that
flume are not presented in, the proposed ptan.

Blind Canyon is the location of a shrdy, being done by the USFS and partially
by Crenwal, of effects of retreat-mining induced zubsidence on watershed erosion

and stream flow. The study has the objectives of quantifying changes in strearn channel'
profiles and changes in channel feahrres zuch as erosion caused by subsiden@ from retreat-

mining. Methods outlined in the proposal in Appendix 7-25 involve establishing cross

sections and stream profiles, surveying rnorphomeuic features, and assessing streambank

stabitity and landslides. A timetable for ttre research and mini.g is in Appendix 7-26 and

related inforrration is in Appendices7-}7 through 7-39. An interim report is due from the

USFS by September 1994 and a final report by September 1995

Because subsidence induced increases of sediment load could impact USFS lands and



Page 20
MRP LBA #9
ACT/O15t032
July 22, L994

waters outside the permit boundary, Genwal has committed to provide off-site erosion control
measures for USFS lands to offset potential damage. An agreement whereby Genwal donates

$15,000 to the Manti-laSal National Forest to fund graveling of a road in Nuck Woodward
Canyon is in Appendix 749. In addition, Genwal commits to mitigate unexpected adverse

effects to Blind Canyon Creek and the fishery in Huntington Creek.

Horse Canyon is hydraulically upgradient of the proposed mine, and the perennial

reach is outside the LBA lease. Proposed mine plans do not indicate retreat mining beneath

the stream or adjacent buffer zones in the I,BA lease. Mining has already occurred beneath

Blitrd and Crandall Canyons and under the south fork of Horse Canyon, and reffeat-mining
under the uppermost reaches.

There are no water quality data for Horse Canyon in the proposed plan and no
baseline or operational monitoring plan. If streamflows in Blind and Crandall Canyons are

affected by mining, Genwal commits to monitor Horse Canyon on a semi-annual basis (page

749), with water samples collected from station H-l and analyzed according to Table 7-8.
Because H-l is on a perennial reach of the strean, the commiment should be for monitoring
quarter$ rather than semi-annualty. Instantaneous flow mea$rements witl be made at
stations H-1, HS-l, ffid HN-l. Monitoring will continue for three years then reevaluated.

The stated purpose of the Blfurd Canyon study is ts determine the effects of retreat-
mining inducd zubsidence on watershed erosion and stream flow. Irrespective of the
outcome of that study, Horse Canyon Ordins the proposed permit area and needs to be

monitored. Monitoring of Horse Creek was stipulated as part of the current coal mining
permit. Plans for both baseline and operational monitoring of Horse Creek are needed in the
proposed plan. Data are needed in'Horse Canyon now to adequately characterize baseline
water quantity, ffid in particular, quality. Further retreat-mining under the Horse Canyon
drainage is not proposed until 1996 (Plate 5-2). This provides time to characterize baseline

conditions in Horse Canyon. Rezults of the Blind Canyon shrdy or other information may
justify modification of the monitoring plan in the funue.

Surface water quahty data collected from Crandall Creek'by Crenwal are in Appendix
7 -3. Appendix 7 42 contains laboratory analytical results of water samples taken at the

flumes in Crandall and Blind Canyons. Field water quality measurements from 1989 - 1991

for Crandall and Blind Canyon:s are in Appendix 743.

USFS water qualify data for lndian Creek are summanzed in Appendix 745. Water
samples were analyzed for all parameters required by R645 -3OL:124 except for total
manganese, but analysis was done for dissolved manganese . Total manganese is included in
the proposed monitoring plan. Total manganese in area streams is typically very low, often

I
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below detmtion limits. Analysis of the sample from the west flank of East Mountain
(Appendix 748) did not detect total manganese. Analysis for this parameter in Indian Creek
will be ongoing on a quarterly schedule. Mining beneath the west slopes of East Mountain is
not planned until 1999, which will provide adequate time to establish a baseline for total
Eranganese, Current lack of an extensive baseline for this parameter does not justify denial
of the permit.

Deficiencies:

There are insufficient data in the proposed plan to designate the entire north
fork of Crandall Creek as not perennial, as is shown on Plate 7-16.

The discrepancy in Appendix 7-23, that flows at the upper flume in Crandall
Creek are consistently higher thar flows at the lower flume, has not been
explained.

The commiffient to determine the level of flow that should be maintained in
Crandall Creek during pumping operations (page 7-33) has been in the plan for
several years and Genwal needs to proceed with the determination.

If Horse Canyon is to be monitored on a continual basis at station H-1, where
the stream is identified as perennial, the commitment on page 7 49 should be
for quarterly and not semi-annual monitoring.

Genwal needs'to proceed with characterizing baseline surface water quality in
Horse Canyon and not whit for rezults from the Blind Canyon shrdy to begin
monitoring.

R64s-301-728

Discussion:

Appendices 7-3 and 7 42 appear to contain duplicate water {1ualrty data for
Crandall and Blind Creeks.

Probable Hydrotogic Consequences Deterrnination (f'PHC")

The PHC is in Appendix 7-15.

Impacts to the regional aquifer (inctuding the Little.Bear Spring) and to perched
aquifers and related seeps and springs, water consumption from mining, interception of
surface water due to subsidence, secpage from the mine, ffid pumping of water from

1.

2.

3.

4.

5.

6.
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Crandall Creek are water quantify impacts that are considered. Potential water quality
impacts are increased sediment loading, fugitive dust, oil and grease, discharge of mine
water to the surface, acid- and toxic-forming materials, and flooding and streamflow
alteration.

Adverse imFacts to the hydrologic balance are expected to be minimal. OnIy limited
waste rock is produced at the mine, and acid- and toxic-forming materials are not produced.
Sediment yield from the dishrrbed area is expected to increase. Impacts to surface water
quallty are expected to be minimal because the sediment controls are in place and maintained
to minimize sediment loading to drainages, discharges from the sediment pond are in
accordance with the requirements of the TIPDRS permit, historical data do not indicate mine
related impacts to the hydrology of the area, and water monitoring will continue so any
problems noted can be mitigated. It is unlikely that ground water qualrty or quantity will be
affected by the underground mining operation.

Adequately sized diversions, sediment pond, and velocity conftol stnrcnrres reduce the
potential for flooding. The toe of the sediment pond has been armored with rip*rap to
protect it against Crandall Creek, ild the design meets criteria to protect the stnrchrre from
predicted flows.

Water is prrrqFed from Crandall Creek for use in the mine and zurface water
availability could be impacted by excessive pumping of Tyvater from Crandalt Creek. Genwal
has cornmitted not to pump at a rate that will cau$e stream flow to fall below the minimum
required rate, but that rate has not been determined

The mine workings intercept only a small amount of ground water. The
potentiometric zurface of the regional Blackfiawk-Starpoint aquifer lies 50 to 60 feet,below
the top of the Starpoint Sandstone, which is below the Hiawatha coal. Dewatering of this
aquifer and loss of flow at Little Bear Spring is not likely.

There is some potential for impact to seeps and springs through subsidence. Seeps
and springs and water rights have been identified. Genwal is monitoring flow rates and
qualrty for the water rights within and adjacent to the current mine permit area. An alternate
water $ource plan has been developed in the event any water rights or springs/seeps are
adversely affected by the mining operation or reclamation activities.

Ground Water

In Sectio n7.24.1, page 7-18, the Operator states that a smaller nrrmber of seeps and
springs drain the perched aquifers in the Blackhawk formation and lie approximately 42O or
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more feet above the potentiometric surface of the regional Blackfiawk-Starpoint aquifer.
.With no direct communication with the undertying regional aqnifer these water sources
should not be affected by mine de-watering".

However, the existing plan indicates the mine de-watering is the. primary mechanism
by which groundwater system could be impacted. The mined seam is located above the
Starpoint aquifer piezometric surface, and to date has received a few short large volume
flows requiring thrce discharges from the mine. Those springs above the Blackhawk
Starpoint have a moderate to high probability of being hydrologically thked to the mined
seam and therefore have the greatest de-watering potential.

Information presented by the Operator suppofts the conclusion that these seeps and

springs are not connected to the regioual aquifer and that the regional aquifer is not likely to
be effected by mining. However, it $eems as though the seeps which issue from the
Blackhawk and upper most part of the Starpoint formation (Appendix 7-16) have a higher
risk of being affected by mine de-watering because they are located in and adjacent to the
minsd zone and may be intercepted during 1fus mining proces$. On page 7-15 of the plan the
Operator sites Dolling, t972 who describes the formation (Blackhawk/Hiawatha seam) as

yielding water to springs and coal mines when fracnrred. However, few fracture or jointing
associated springs from this formation are monitored in the plan. The Operator should
justify the proposed monitoring based on the potential for impact.

The Operator states that the wells indicate the potentiometric zurface lies 50 to 60 feet
below the top of the Starpoint Sandstone, fltrd the Hiawatha seam lies at the base of the
Blacldrawk overlying the Starpoint. The Operator zubmitted confidential drill hole
information from their exploration program. The report made mention of lost drilling fluid
(water and biodegradable soap) due to the fractured nanrre of the first 300 feet and noted
little tocal spring flow. The report indicated that as a consequerrc, the acquisition of reliable
groundwater data was not possible. Based on the loss of drilling fluid the infonnation may
sugge$t the drill sites were located in recharge areas.

Acid and Toxit

Although the Operator indicates no materials will come out of the mine, and no acid
and toxic materials were found in the samples obtained in the State Lease, undetected acid
and toxic coal zones may affect the operational or post reclamation water quality. Should
any spring or water source be recharged or intercepted by mining operatioru acid and toxic
forming riraterials, if found in the workings, could potentially affect water quality of the

springs shown to discharge from the Blaclftawk or that may discharge from the portal.
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To date, the plan indicates the Operator has intercepted significant flows three times.
However, the Operator does receive inflows currently which are used in mine operations.
The Operator should discuss potential impacts related to closing of the portal for reclamation
and the potential to accumulate water in the current workings. Since the Operator is now
pining up-gradient, the relation of mine workings elevation to the elevation of the portal
should be discussed in terms of potential to discharge from the portal.

The Operator had commined to provide additional roof and floor samples from three
equally spaced locations within the current mine workings (State lrase and Right-of-IVay
areas). These samples were submitted. Analysis were not reviewed by a soils scientist but,
were determined to be non-acid and toxic forming by the Operator. The analysis in soils
section Chapter 2, page 2-9, indicates the Appticant haq determiffid the coal to have an acid
forming potential. The result of chemical analysis for overburden is stated to be provided on
pages 8 and 10 within Appendix 2-3. However, this information could not be located on the
referenced pages. It is recoulmended additional sampling points be cornmitted to and placed
on a map for the new I.BA leases the basis is due to the samples obtained in the State l-ease.
These samples were obtained in the mains and show no signs of coal samples. One coal
s+mFle was obtained over the life of the mine and was shown to have some toxic forrring
properties. One 5emple has a low probability of being representative for the expansive life .

of mine area.

Sutfam Water

The Operator has indicated there is some potential for surface water imFacts and that
those impacts are expected to be minimat. The Operator states the historical data
summ-arized in the annual report shows no indication of mine related imFacts on hydrology of
the area. No comparisons or ilmmary of data could be found in the anntal reports to
support rhis statement. R645-301*728.200 states the PHC determination will be based on
hydrologic, geologic and other inforsration collected for the permit application. The
Operator is not meeting the commiffient in this plan nor have they provided an analysis of
existi4g data to support the determinatioru made.

Appendix 748, "Findings from Supplemental Information on Hydrologic Conditions",
should be included in the PHC analysis. At a minimum these reports should be cross-
referenced or combined to provide a clear document. For instance, the potential impacts to
zurface waters by increased sediment loading is not discussed in the PHC but is identified in
Appendk 7 -?7 through 74O.

The Operator should zummarize the PHC based on the analysis rif potential impacts
and the mitigation measures used to minimize those impacts. The potential of the mining and

I
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reclamation operations upon water quality/quantity of surface and ground waters under
seasonal flow conditions. A useful method to address the regulations is to analyzes the
potential impacts according to risk. Followed with discussion of how mining operations
minimize the potential impacts and what the resulting probable hydrologic impacts are. The
monitoring plan should be based on the potential impacm.

Dpfipipnsi€s:

1. Genwal has comnitted not to pump water from Crandall Creek at a rate that
will cause sffearn flow to fall below the minimum required rate, but that
minimum required rate must be determined.

2. The Operator should clarify the statement made about seeps and springs in the
Blackfiawk formation which states, ' With no direct corumunication with the
underlying regional aquifer these water sources should not be affected by mine
de-watering"" The information presented by the Operator supports the
conclusion that these are not connected to the "regional" aquifer and that the
"regional" aquifer is not likely to be effected by mining. However, the
springs located in the Blaclchawk above the regional aquifer are most likely to
be affected by mine de-watering because they are located in and adjacent to the
mircd zone the probability of hydrologic connection is high. The Operator's
statement does not met the requirements of RGt5-301-728 and R645-301-120.

3. Considering that fracnrre or jointing associated springs occur within the permit
ffefl, yet few qf the springs monitored in the plan are from fracfirres and joints
from the formation adjacent to and hydrologically connected with the mined
zone, describe how the current monitoring plan adequately monitors this
formation or provide additional monitoring plans which satisfy R645-301-
731.7"LL and R645-724.310.

The Operator should provide a coillmiunent to provide additional semFles of
the coal for acid and toxic forming constituents to obain a reprgsentative
sample and meet the requirements of R645-301-?24.300, R645-30L-624.23X.
Also, include the proposed sampling points and sampling schedule in the plan.

The Operator states the historical data surrmarized in the annual report shows
no indication of mine related impacts on hydrology of the area. However, no
comparisons or surrunary of data are presented in the annual report to supp,ort
this statement. The Operator must meet the requirements of R6,45-301-
728.200 which states the PHC determination will be based on hydrologic,

4.

5.
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R645-30L-73L.LZl

Discussion:

Ground Water Monitoring Plan

6.

geologic and other information collected for the permit application.

The Operator should include in the PHC a section suillmarizing Appendix 7-?7
through 740 in the PHC or, otherwise adequately discuss the potential for
adverse hydrologic coruequences from mining subsidence related to predicted
increased sedimentation in perennial and intermittent streams per R645-301-
7?,8.

Seep and spring locations are on Plate 7-L2. Tables 74 and 7-5 list the parameters
for which baseline and operational monitoring are done . Groundwater monitoring will
include collection of water quality and quantrty data from sixteen springs in the spring of
1994 (pages 740 and 7,42). SP2-24, SP2-9, SP47a, SP2-14, SP2-23, and SPl-3 were
chosen because of the water rights fited on them by the USFS. SP-30 and SP-36 will be
monitored to determine potential impacts in the irunediate vicinity of the mine. SP-58 will
be monitored i$ an indicator of long term changes in groundwater issuing from the
Blac*fiawk Formation in an area that will not be affected by rnining operations. SPl-19 and
SP1-22 will be monitored as indications of the water supply in the upper reaches of Blind
Canyon. SP1-33, SP147, and SIrJ-l will be monitored for indications of changes in ground
water iszuing into Joes Valley from near the base of East Mountain. SPl-g and SP1-24 will
be monitored for effects from zubsidence in the state leases.

According to Appendix 7-17 and Annual Reports for 1990, 1991 , !gg2, and 1993,
spring SP-30 has had no mea,surable flow since October 1985. Monitoring of SP-30 will
continue to observe flow trends as they relate to precipitation patterns.

SP-58, SP2-9, SP2-24, SPl-33, ffid SP1-9 will continue to be monitored quarterly for
quantity and quality. Genwal proposes that SP-30, SP2-1, SPl-47, SPl-24, SP-19, SP-47a,
SPI-3, and SP2-14, SP2-23, and SP1-22 will be monitored for quantity and other field
parameters only. SP-36 has been listed in both groups, so its planned status needs to be
clarified. Genwal proposes to stop monitoring SP2-14 and SP2-23, based on no flow over
the past few years. Data in Appendix 7-L7 show SP2-14 has only been visited rhree times,
most recently in lune 1993, and was flowing I gpm or more each time. SP2-23 had
measurable flow as recently as June 1992. These springs are the only water monitoring
stations in the north fork of Horse Canyon. There doesn't seen to be zufficient justification
to stop monitoring them now, before mining is to take place.
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Deficiencv:

1. There doesn't seen to be sufficient justif,rcation to stop monitoring SP2-14 and
SP2-23 now, before mining is to take place.

Rfr45-30L:731.22

Discussion:

Surface Water Monitoring Plan

Two flumes have been installed on Crandall Creek, another in Blind Canyon, and
another in Indian Creek. Flume locations are shown on Plate 7-L6. Stream channel
monitoring stations have been established along both the north and south forks of Crandalt
Creek, Btind Creek, and the south fork of Horse Creek. lVater quality samples will be
collected from the flume locations quarterly and analyzed according to Table$ 7-8 and 7-9.
Genwal commits to analyze samples taken during the low-flow period in 1990, 1995, 2000,
and every fifth year thereafter according to Table 7-9.

Only no-retreat mining will be conducted beneath the buffer zones along these streams
until it has been determined what reaches are perennial and that these reaches wilt not be
adversely affected by mining (page 749').

There are no water qlulity data for Horse Canyon in the proposed plan. Horse
Canyon is hydraulically upgradient of the proposed mine, and the perennial reach is outside
the LBA lease. Proposed mine plans do not indicate retreat mining beneath dfis strsam or
adjacent buffer zones in the I,BA lease. Under the currently approved plan, mining has
already been done under the south fork of Horse Cauyon and Blind Canyon. Retreat-mining
has been done beneath the uppermost reaches of Horse Canyon, which were identified as not
having perennial flow, and under Blind Canyon.

Btind Canyon is the location of a study, being done by the USFS and partially
financd by Genwal, of effects of retreat-mining induced zubsidence on watershed erosion
and stream flow. The snrdy has the objectives of qrrantiryrng changes in stream channel
profiles and changes in channel feaurres, such as erosion caused by subsidence from retreat-
mining. A timetable for the research and mining is in Appendix 7-26 and related information
is in Appcndices 7-?7 through 7-39. An interirn report is due from the USFS by September
1994 and a frnal report by September 1995

If streamflows in Blind and Crandall Canyons are affected by mining, Genwal
commits to monitor Horse Canyon on a semi-annual basis (page 749I. Water quallfy
samples will be collected from station H-l and analyzed according to Table 7-8,
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Instantaneous flow measurements will be made at stations H-1, HS-l, and HN-l. Monitoring
will continue for ttree years then reevaluated. Because H-l is on a perennial reach of the
stream, monitoring should be done quarterly rather than semi-annually.

No matter the outcome of the Btind Canyon study, Horse Canyon drains the proposed
permit area and needs to be monitored. Monitoring of Horse Creek was stipulated as part of
the current coal r"ining permit. Plans for both baseline and operational monitoring of Horse
Creek are needed in the proposed plan. Data are needed in Horse Canyon now to adequately
characterize baseline water quantity, and in particular, quality. Further retreat-mining under
the Horse Canyon drainage is not proposed until 1996 (Plate 5-2). This provides time to
characterize baseline conditions in Horse Canyon. Results of the Blind Canyon study or
other information may justrfy modification of the monitoring plan in the funrre.

Deficiencies:

I. Because H-l is on a perennial reach of Horse Creek, monitoring at that station
should be done quarterly rather fhen semi-annually.

2. An operational monitoring ptan for Horse Creek is needed in the proposed
plan.

R645-301-731.600

Discussiop:

Stream Buffer Zones

Section 7.31.6, page 7-52, states portions of the road and sediment pond outslope is
within 100 ft of Crandall Creek, a perennial stream. The buffer zone signs designate the
area beyond which no disturbance shall take place.

The Operator's description does not accurately detail the buffer zones included in the
plan. However, fhe 100 foot buffer zone along Crandall Creek can be determined from the
disturbed area boundary indicated on Plate 7-5A. According to ttris map a majority of the
sediment pond, part of the road, fltrd the west pad area are withiq 100 horimntal feet of the
stream. Additional permit operations include the portable pump, NPDES discharge, and
outlet culvert UD-l.

The Operator has referenced page 3-10 and 3-11 which identify how impacts are
minimized during construction activities. However, the Operator removed the original
approved comminnent Number I from the reference in pages 3-10 and 3-11 which statas,
nThe Original stream channel will not be alteredo. The original buffer zone allowance is
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based on the cornrnitments made previously and should be retained as such unless the
Operator receives specific additional buffer zone variances for approved activities by the
Division. At this time no changes in the original stream channel have been approved for
mining and reclamation activities. The buffer zone information also applies in terms of final
reclamation. The Operator should provide a brief discussion on the area within the 100 ft.
buffer zone as it relates fo contemporaneous reclamation, SAE's and protection from re-
disturbance during mining and reclamation activities.

Deficiency:

1. The Operator must retain all of the original cornmitments as provided per the
previously approved buffer zone variance. Re-zubmit commitment Number I
to fhe reference in pages 3-9 and 3-10 which states nThe original stream
channel will not be alteredn, as this commitnrent was included to meet the
rcquirement of R645-301-330, R645-301-731, and R64s-Tsz.zs0. The'
Operator should also pmvide a brief discussion on the area within the 100 ft.
buffer zone as it relates to contemporaneous reclamation, SAE's and protection
from redisnrrbance during reclamation activities as is required by R645-301-
342, R645-30L-73L, and R645-752.250.

R64$30L:t32.200 Sedimentation Pond

Discussion:

Pond Designs

The Opemtor was requested to include the gravel lining in the bottom of the pond as
previously approved in Frgure 74 A, per the April 14, 1993 deficiency memo.

The Operator has not included the gravel frlter liner on the pond Figure 74 A.
Although Figure 7.4 shows the gravel filter as proposed design, the as-built figure 74A and
cross sections do not indicate the presence of the gravel. The Operator inctudes the gravel in
the pond volume calculation. In order to have clear and accurate information which fotlows
the approved plan the cobble marker must be included in the as-built information as per
RGl5-301-?52. 100 and R645-301-120.

Poid Sedimefi Removal

Section 7 .42.22 under Runoff and Sediment Control Facilities, page ?-63 (612194'),
states that sediment removed from the pond will be initially stored in the location shown on
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Plate 5-3. The referenced location on Plate 5-3 could not be found.

The Operator states permanent disposal of the sediment will be in accordance with
Section 5.35. Section 5.35 states there are no permanent refuse sites located on the property
and references Section 5.28.30 and Section 7.54.

Section 5.28.30, page 8-3,9 states that sediment pond waste will be: 1) returned to
mine workings and disposed in compliance with MSHA regulations; or 2) hauled to a
Division licensed coal waste disposal facility. Prior to cleaning samples will be collected and
analyzed for acid and toxic forming materials and handled in compliance with the regulations
applicable for acid and toxic forrring materials. Following receipt of the anelytical results
and determination of waste volume Genwal will notify and consult with the Division 60 days
prior to disposal.

A list of acid or toxic forruing constihrents or methodologies proposed for testing (a
step taken to identify and midmize disturbance) was not found in Chapter 2 as referenced on
page 745. Section 7.31,3, page 745, states that acid or toxic forming materials will be
determined by testing as described in Chapter 2.

The Operator has adequately described the proposed disposal methods for pond waste
in Section 5.28.30. However, the Operator has not indicated what acid and toxic
constihrents would be analyzed and the method of analysis. R645-731.311 requires the
Operator to identify acid and toxic forming materials and contain the steps taken to minimize
the disuubance to the hydrologic balance under R645-301-731. The lack of information does
not provide and inspectable plan and does not meet the requirements of R645-301-120. The
Division guidelines are available for testing of acid and toxic corntituents.

Pond Sizing

The Operator provides Appendix ?-10 which includes as-built design for the
sedimentation pond. In this section the Operator provides a CN of 95 for 1.1 acres paved
area. The pond designs provided were developed in 1986. Acnral paving and expansion of
the road occurred in 1991

According to the Division's estimate the paved area draining to the pond is
approximately 1.9 acres. This inforsration was derived from Plate 7-5A. The Operator uses
a CN of 95 for the paved area. The Operator has not provided a reference for the CN's
used for paved surfacing in the design of the pond capacity. References observed indicate a
CN of 98 is appropriate for paved areas. These discrepancies result in a significant
difference of 0.18 acre feet, assuming ofher factors remain the same.

t
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The Operator should provide justification for the CN used in the paved area and
update information on Plate 7-5 C to accurately portray existing site conditions within the
watershed boundaries. The Operator should provide a map showing the watetshed area
draining to the pond which is paved and provide references demonstrating the proposed CN
is appropriate as per R645-301-7I1.300.

It appears the Operator may have omitted the area draining at the east end of the pond
located benveen the pond access road and the natural rock drainage. It must be clearly
presented whether this drainage area reports to the pond as per R645-301-120 and R6,45-301-
711.300. Field verification should be conducted as a follow-up.

Reclanatinn

On page 548, revised 612L194, the Operator indicates ripping on slopes less 'ran
30Yo wiII occur to 18u depth and then be disked. In areas with slopes greater than 30% the
subsoil will be ripped to a depth of 18" where practicable. The Operator should also commit
to ripping on the contour, where possible, to minimize erosional problems.

Reclanlr.lion of Pond

On page 546 and 5-47 the Operator indicates that, "..upon comptetion of the
reclamation earth work the sediment pond will be cleaned out and the material used for
topsoil over the modified pond arean. The proposed modification consists of removing the
lining material and all metal overfloddecant devices.

Accordiqg to the Operator, the pond will be left in ptace and allowed to pass through
normal poud succession. During the zubsequent life of the pond a valuable wildlife
enhancement area will be created with a more natural riparian area as the end result. A
secondary benefit of the pond will be its accessibility to domestic stock and wildlife thus
minimizing adverse impacts on the riparian area associated with Crandall Creek.

The Opetator's proposal does not meet the requirements for retention of a
sedimenation pond as a permanent struchrre per R645-301-761 or. the requirements for
Approximate Originat Contour under R64+301-762.200. The Operator indicates allowing
the "nahrral zuccession" of the pond will provide a witd life enhancement area. However,
this is not a nnatural pond" and the post mining drainage is not likely to be of a significant
nahrre to provide the successional changes of a natural pond. Although the Operator sites
increased accessibility of the site for wildlife and domestic stock, the proposal ignores
fisheries; an existing use. Increased access for domestic animals would encourage an
increased use thus changing the premining use in favor of domestic stock. This would likely
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decrease wildlife use and could result in increased sediments to the stream impacting
fisheries.

Fefislsneles:

II. In order to have clear and accurate informafion which follows the approved
plan the cobble marker must be included in the as-built configuration, Figure
74 A', as shown in the proposed and approved sediment pond details per
R645-301-752. 100 and R645-301-120.

The Operator's reference to acid and toxic constifi,rents to be analyzed for pond
clean out, as well as, the method of analysis could not be located. The
reference from Chapter 2, page 745, could not be located. The Operator is
required to identiff acid and toxic forming materials and contain the steps
taken to minimize disnrrbance. The proposed analysis for acid and toxic
constitnents are not provided, therefore the Operator does not meet the
requirements of R645+01-120, and R645-301-73I. Division guidelines are
available for testing of acid and toxic constituents.

Section 7 .42.22 under Runoff and Sediment Control Facilities, page 743
(61?,194J, states that sediment removed from the pond will be initially stored in
the location shown on Plate 5-3. The refererrced location on Plate 5-3 could
not be found. This proposal does not meet the requirements of R645-301-120
and R645-301-746.110, and R645-301-52L.LU. ,'

The Operator should provide justification for the CN used in the paved area
and update information on Plate 7 -5 C to accurately portray existing site
conditions within the watershed boundaries. The Operator should provide a
map dblineating the paved area draining to the pond, and references
demorutrating the proposed CN is appropriate in accordance with R645-301-
711.300 and R645L301-120.

It appears the Operator may have omined fhe area draining at the east end of
the pord located between the pond access road and the natural rock drainage.
The topographic information does not support the area designed to flow to the
pond. Clarification of topographic information or drainage designs should be
provided for the east end of the pond, which appears to drain to the pond, to
meet the requirements of R645-301-120 and R645-301-711.300. Field
verification should be used as follow-up. t
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LBATA.GEN

6. The Operator has failed to meet the requirements of R645-30L-733,200 and
R645-30L-76L for the proposed retention of the sediment pond. The Operator
uses contradictory statements within the document. A sedimentation pond is
also an impounding structure, the Operator states that no impounding structure
will be retained on pg 7 -79.

I


