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463 North 100 West, Suite 1
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Phone (435) 867-5331 + Fax (435) 867-1192

August 27, 2009

Daron R. Haddock

Department of Natural Resources
Utah Division of Oil, Gas & Mining
1594 West North Temple, Suite 1210
Salt Lake City, UT 84114

Re: Response to Technical Review (Task ID #3100)
Coal Hollow Project, Kane County, Utah, C/025/0005

Dear Mr. Haddock:

Alton Coal Development, LLC is pleased to provide this submittal addressing the

deficiencies outlined in your correspondence dated April 20, 2009 for the Coal Hollow
Project application (C/025/0005) for a surface mining operation near Alton, Utah. The

enclosed information, in combination with the Initial Response (enclosed) provided to the
Division on June 15, 2009, directly address each item specified in the written

correspondence from your office. As previously requested, confidential materials are
provided separate from the main body of the submittal and are located in the inside
pocket of this binder.

Please let me know if there is any other assistance that we can provide.

Chris McCourt
File in: E RECE!VED
<L onfidential W
Shelf * AUG 217 2009
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Permit Change [ | New Permit [X] Renewal [ ] Exploration [ ] Bond Release Y

Alton Coal Development, LLC

Permittee:

w;g/o 05 hncoms »}

APPLICATION FOR COAL PERMIT PROCESSING # 337|
&

Mine:

Coal Hollow

Permit Number: C/025/0005

Title:

Mining and Reclamation Plan - Technical Review 2 ( Task ID #3100) Revisions - Confidential Information

Description, Include reason for application and timing required to implement:
This confidential document is submitted to address changes in company ownership

Imstructions: If you answer yes to any of the first eight (gray) questions, this application may require Public Notice publication.

[ Yes X No
[ Yes X No
] Yes X} No
[ Yes [X] No
] Yes [X] No
[ Yes X No
X Yes [ ] No
[ Yes X No
[ Yes X No
[ Yes X No

X Yes []No
[ Yes X No
X Yes [] No
[ Yes [X] No
X Yes [] No
X Yes [] No
X Yes []No
X Yes [ ] No
X Yes [1No
[] Yes X No
[ Yes X No
X Yes [] No
X Yes [] No

SPOLP®NAU AW~

Change in the size of the Permit Area? Acres: Disturbed Area: [] increase [_] decrease.
Is the application submitted as a result of a Division Order? DO#

. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
. Does the application include operations in hydrologic basins other than as currently approved?
. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?

Does the application require or include public notice publication?

Does the application require or include ownership, control, right-of-entry, or compliance information?
Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
Is the application submitted as a result of a Violation? NOV #

. Is the application submitted as a result of other laws or regulations or policies?

Explain:

. Does the application affect the surface landowner or change the post mining land use?

. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)
. Does the application require or include collection and reporting of any baseline information?

. Could the application have any effect on wildlife or vegetation outside the current disturbed area?

. Does the application require or include soil removal, storage or placement?

. Does the application require or include vegetation monitoring, removal or revegetation activities?

. Does the application require or include construction, modification, or removal of surface facilities?
. Does the application require or include water monitoring, sediment or drainage control measures?

. Does the application require or include certified designs, maps or calculation?

. Does the application require or include subsidence control or monitoring?

. Have reclamation costs for bonding been provided?

. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?

. Does the application affect permits issued by other agencies or permits issued to other entities?

Please attach four (4) review copies of the application. If the mine is on or adjacent to Forest Service land please submit five
(5) copies, thank you. (These numbers include a copy for the Price Field Office)

I hereby certify that I am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information
and belief in all respects with the laws of Utah in reference to commitments, undertakings, and obligations, herein.

CA/'I‘S /ﬁ c{gun?‘ ;

Print Name Sign Name, Position, Date 7
Subscribed and sworn to before me this ZQ day of A! eb&}: ,2009
STEPHEN HYDE
BISP WS Notary Public

Notary Public State of Utah
My commission Expires: ob ’ [o]-) ;20178 ) Comm. No. 578718
Attest:  State of U\-q_\r\ : }o3ss: My Comm. Expires Jun 6, 2013

County of ren
For Office Use Only: Assigned Tracking Received by Oil, Gas & Mining

Number:

RECEIVED
AUG 27 2009

DIV. OF OIL, GAS & MINING

Form DOGM- C1 (Revised March 12, 2002)




APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamatio@o PY

Permittee: Alton Coal Development, LLC
Mine: _Coal Hollow Permit Number: C/025/0005
Title:  Mining and Reclamation Plan - Technical Review 2 ( Task ID #3100) Revisions - Confidential Information

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
[JAdd [XReplace []Remove _ Volume 7 Confidential, Appendix 1-1, 112.310 Members and Managers of Alton Coal page
[(JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[CJAdd [JReplace []Remove
[JAdd [JReplace []Remove
[ODAdd [JReplace []Remove
[JAdd [JReplace [ Remove
[JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [Replace []Remove
[(JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[(JAdd [JReplace []Remove
[JAdd [ Replace [T]Remove
[JAdd [JReplace []Remove
[JAdd [ Replace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove
[JAdd [ Replace []Remove
[(JAdd [JReplace []Remove
[CJAdd [JReplace []Remove
D Add [ Replace []Remove
[JAdd [JReplace []Remove
[JAdd [JReplace []Remove

Any other specific or special instruction required for insertion of this proposal into the Received by Oil, Gas & Mining
Mining and Reclamation Plan.

RECEIVED
AUG 2 7 2009

DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12, 2002)




APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamatior@o PY

Permittee: Alton Coal Development, LLC
ine: Coal Hollow Permit Number: C/025/0005
fitle: Mining and Reclamation Plan - Technical Review 2 (Task ID #3100) Revisions

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identify and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED

[JAdd [XReplace [ ]Remove Volume I, Chapter I Table of Contents (TOC) and Text Redline/Strikeout
DX1Add [JReplace [JRemove Volume 1, Chapter 1, Appendix 1-8 Robinson Creek Road Agreement
X Add [ JReplace []JRemove Volume 1, Chapter 1, add K3900 Agreement Exhibits 1, 2 and 3 to Appendix 1-7
K Add [JReplace [JRemove Volume 1, Chapter 1, Appendix 1-9 Kane County Conditional Use Permits
[JAdd [XReplace []Remove Volume 1, Chapter 2, Page 2-28
[JAdd [XReplace []Remove Volume 2, Chapter 3 Table of Contents and Chapter 3 Text pp. 3-1 thru 3-86
[JAdd [XReplace [JRemove Volume 2, Chapter 3, Drawings 3-2, 3-3, 3-4 and 3-5
XIAdd [ JReplace [JRemove Volume 2, Chapter 3, Drawing 3-7 Reclamation Treatments, Monitoring and Sampling
[(JAdd [XReplace [JRemove Volume 2, Chapter 4, Page 4-10
[JAdd [XJReplace []Remove Volume 2, Chapter 4, Appendix 4-5 Redline/Strikeout
[JAdd [JReplace [X]Remove _Volume 2, Chapter 4, Appendix 4-2 UDAQ Notice of Intent
[JAdd [XJReplace []Remove Volume 2, Chapter 4, Page 4-3, Exhibit 4-1
[(JAdd [XIReplace [JRemove Volume 2, Chapter 4, Table of Contents

" Add X Replace [JRemove Volume 3, Chapter 5, Table of Contents and Text Redline/Strikeout
g Add [ JReplace []Remove Volume 3, Chapter 5, Appendix 5-6 Post Mining Roads Backfill Analysis
[JAdd [XJReplace [ ]Remove Volume 3, Chapter 5, Drawings 5-22E, 5-22F and 5-22G
DXIAdd [ JReplace [ ]Remove Volume 3, Chapter 5, Drawing 5-22H Option A County Road Reestablishment
[JAdd [XIReplace []Remove Volume 5, Chapter 6, Pages 6-6 thru 6-19 Redline/Strikeout
[JAdd [XReplace []Remove Volume 5, Chapter 6, Replace Drawing 6-9 with new 6-9a and 6-9b
[JAdd [XIReplace [JRemove Volume 6, Chapter 7, Table of Contents and Text Redline/Strikeout
[JAdd [XReplace []Remove Volume 6, Chapter 7, Tables 7-4 thru 7-7
XIAdd [JReplace [ JRemove Volume 6, Chapter 7, Tables 7-10, 7-11 and 7-12
BDJAdd [JReplace []Remove Voluime 6, Chapter 7, Drawings 7-15 and 7-15B
(D Add [XReplace []Remove Volume 6, Chapter 7, Drawings 7-2, 7-3 and 7-7
[JAdd [XIReplace []JRemove Volume 6, Chapter 7, Replace water rights data sheets for springs in Appendix 7-3
XJAdd [JReplace []JRemove Volume 6, Chapter 7, Appendix 7-5, 7-9 and 7-10
[JAdd [XJReplace [ ]JRemove Volume 6, Chapter 7, Appendix 7-7, TOC and Text; Figures 13, 14 and Plate 1
DJAdd [ JReplace []Remove Volume 6, Chapter 7, Appendix 7-7, Figures 15, 16(A-D) and 17

Any other specific or special instruction required for insertion of this proposal into the Received by Oil, Gas & Mining

Mining and Reclamation Plan. RECEIVED

Additional instructions and description are provided on the colored sheets seperating the

individual submittals. These colored sheets also contain responses to some deficiencies that did ’ AUG 21 2009
not require revisions to the MRP to be addressed.
) DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12, 2002)




Deficiency:

R645-302-320 Refer to Alluvial Valley Floor Findings, p. 47 of the TA:

Information in the MRP indicates that there are stream laid deposits in the area of the
stream channel in Sink Valley, below Swapp Hollow (the center of the SW Y , Sec 29),
east of the permit area, which are important to agriculture. The applicant will have to
show that the proposed operations will not interrupt, discontinue or preclude farming on
this potential alluvial valley floor in the adjacent area, and that the groundwater system
in Sink Valley can be restored. The Applicant was directed to show cross-sections on
1000 ft. intervals as to how the mine would intercept the Sink Valley trough, see
deficiency R645-301-624, -724 and R645-301-728.100 in the Environmental
Resource/Hydrology section of this Technical Analysis. [DWD]

ACD response

It is the opinion of Alton Coal Development, LLC that an alluvial valley floor does not
exist in the proposed Coal Hollow Mine permit or adjacent area. Alton Coal
Development will provide information regarding how the proposed operations will not
interrupt, discontinue or preclude farming on a potential alluvial valley floor in the
adjacent area if an alluvial valley floor is positively identified in the adjacent area.

Cross-sections on 1000 ft. intervals that show how the proposed mining operations would
intercept the Sink Valley Trough have been provided in Drawings 7-15 and 7-15B.



Deficiency:

R645-301-121.200, Refer to AVF Findings, p. 47 of the TA

Dwg. 7-7 was field checked in September 2007 and several modifications should have
been made to reflect the increased area under cultivation owned by Sorensen, to clarify
the pond structures 29-6 through 29-9 are semi-circle dams, to place the Dame fenceline
adjacent to the road etc.

ACD response:

Text has been added to 722.200 to reflect the semi-circular construction for some of the
dams.

The side-hill areas recently planted by Sorensen are non-irrigated grazing areas. Such
areas are not included in Drawing 7-7, which shows flood irrigated or sub-irrigated lands.

Fence lines are not shown on Drawing 7-7. Some fence lines are shown on the 7.5minute
USGS topographic map which is the base map for drawing 7-7.



Deficiency:

R645-301-121.200, Refer to AVF Findings, p. 47 of the TA
Please provide information on well C5 in Table 8, App. 7-1

ACD response:

The information in Table 8 provides estimates of groundwater inflow rates from saturated
alluvium along the eastern margins of the proposed mine pit areas. Well C5-130 is not
located adjacent to any pit areas and consequently, the hydrologic information necessary
to estimate groundwater flow in that location was not collected.



Deficiency:

R645-302-321.260, Refer to Alluvial Valley Floor Findings, p. 48 of the TA: (EP)
Section 6.4 states that “the topographic characteristics of most lands within the project
area are compatible with flood irrigation techniques”. Available water rights and
historical irrigation indicate flood irrigation is important to agricultural use. The
application needs to include a mitigation plan for restoring water to these areas. [JH] o
(EP, RC, CM) Plates 3 and 4 include color infrared aerial imagery taken in July of 2006
and November of 2007. Moist areas in Plate 3 appear to be grey and moist areas in
Plate 4 appear to be red. To enable a comparison between plates, the presentation of
these two plates should be equivalent (developed with the same exposure time), such that
moist areas are the same color on both plates. [PB] o (EP, RC) Restated from Task 2910,
During the site visit on October 2, 2008, Dr. Collins and Joe Helfrich discussed the
requirements of R645-302-321.260 and concluded that “an analysis of a series of aerial
photographs including infrared imagery flown at a time of year to show any summer and
Jall differences between upland and valley floor vegetation” had been completed by the
applicant (personal conversation with Patrick Collins, 10/2/2008). Although it was not
specifically stated during the discussion in the field, the Division came away with the
understanding that the results and conclusions of the analysis were readily available in
the application and therefore the information in the application partially met the
requirements of this section of the regulations. However, a discussion of the results and
specific conclusions from the comparative analysis of the color infrared aerial imagery,
plates 3 and 4 still needs to be included in section 7.1 page 31of Appendix 7-7. Although
the Applicant utilized the aerial photos in their analysis, a discussion of the results and
specific conclusions from the comparative analysis of the color infrared aerial imagery,
Plates 3 and 4 still needs to be included in section 7.1 page 31of Appendix 7-7. (repeated
request from Task 2910) [JH]

ACD response:

e It is the opinion of Alton Coal Development, LLC that an alluvial valley floor
does not exist in the proposed Coal Hollow Mine permit or adjacent area. Alton
Coal Development will provide information regarding mitigation plans for
restoring water to potentially flood irrigated areas if an alluvial valley floor is
positively identified in the adjacent area.

* Both of the infrared color infrared images provided in Appendix 7-7 (Plates 3 and
4) were produced and provided in digital format from Olympus Aerial Surveys,
Inc. of Salt Lake City, Utah. In telephone conversations with personnel from
Olympus Aerial Surveys, Inc. they indicated that the two images were processed
using their standard methods and they did not indicate that there were any known
differences in the techniques by which the two images were produced.



As stated in the deficiency above by the Division, this deficiency was addressed
in the field visit with Division representatives on October 2, 2008. Field notes
from Patrick Collins for that day stated this deficiency was sufficiently addressed
with Joe Helfrich and supported that conclusion. The Division’s follow up
inspection report (Inspection ID 1789 by Priscilla Burton) confirmed this
conclusion by stating: “The deficiencies noted in the review of the Biology section
of the application were reviewed with Pat Collins. One of the deficiencies dealing
with the analysis of color aerial photography during the AVF evaluation was
resolved on site. It was concluded that the information in the application had met
the requirements of this section of the regulations”. Nonetheless, as requested by
the Division in the deficiency above, additional information has been provided for
this document.



711.
712.
713.
720.
721.

722.

722.200.
722.300.
722.400.
722.500.

723.
724.

724.100.
724.200.
724.300.
724.400.
724.411.
724.412.
724.413.
724.500.
724.700.

725.
726.
727.
728.

728.310.

728.320.
728.331.
728.332.
728.333.
728.334.
728.340.

TABLE OF CONTENTS

Chapter 7
R645-301-300
HYDROLOGY

GENERAL REQUIREMENTS ......cccoceoinmeieininitirinereresesssenesessens 7-1
CERTIFICATION .......cooiriiiiiireteieenecersnessensssstesesse s ssnessssssnssssssssens 7-1
INSPECTION ..ottt sae s snass s sneas 7-1
ENVIRONMENTAL DESCRIPTION .......ccocvcininiinininniiiieereiennnens 7-2
GENERAL REQUIREMENTS. ........cccooeimenrecnitieniiesesienesseneeressesneneas 7-2

Groundwater ReSOUICES........ccoveerreieereenricrinirciirreneeeees e 7-2

Surface Water RESOUICES ......c.covivevrirecrereceneeceiiiieie e 7-9
CROSS SECTIONS AND MAPS ...ttt 7-12
Location of surface water bodies........c.oceeveverenereciinennisineninenesieinenns 7-12
Baseline monitoring Stations...........c.eecerveverereeeveeenernensiisisesenieeeseesnens 7-12
Location of water Wells.........cccoecureivrnreerenenencicinenniscseee s 7-13
Contour map(s) of disturbed area(s) .........ccccoeevruimrneiennreneseneiinieenenes 7-13
SAMPLING AND ANALYSIS .ottt 7-14
BASELINE INFORMATION .......ccccoomiiriminiininrineessseesnsieseees 7-14
Groundwater Information ..........ccccoceceveerrerennecnnnne s 7-14
Surface Water Information ..........ccccceevuereererenncrcniiiniieinee e 7-15
Ge0logic INfOrmMation.........cccuevuiiiuiirieriecreereereerre et seesrteresaeae s 7-17
Climatological Information...........cccceeeeeieiivercienieirenecncncnciiiereenes 7-17
Seasonal Precipitation ............o.cceerieerreeieerieeeeseeseeeseesreseesressssssssssssrnenes 7-18
Wind direction and VeloCity...........oveeereerecremnneniiniinisnieeee e 7-18
Seasonal tempPerature ranges...........cocevereeererrererercrneresisemsssnsesssesssasseses 7-19
Supplemental Information ............ccceevereeeinrecceriniiiniee e 7-19
Alluvial Valley Floor Determination.........cccoeeceevereesenisinsnsieeesienienennnes 7-21
BASELINE CUMULATIVE IMPACT AREA INFORMATION .....7-22
MOAELING ...ccvevrieieieieeriericeec et e et se s see e sese e sstenassnanbanns 7-22
ALTERNATIVE WATER SOURCE INFORMATION..................... 7-22
PROBABLE HYDROLOGIC CONSEQUENCES .........cccoviiiiniennn. 7-24
DETERMINATION
Potential adverse impacts to the hydrologic balance ...........cccocverieenee 7-24

Direct Interception of Groundwater ReSOUrces..........oovveeecenvecns 7-26

Diminution of down-gradient groundwater resources .................. 7-27

Draining of up-gradient groundwater reSOUrCes..........couuuevveruennen. 7-30
Presence of acid-forming or toxic-forming materials.........ccoevevevrnnnen. 7-34
Sediment yield from the disturbed area ..........coceeeveceenencieveincniinicneenne 7-36
Impacts to important water quality parameters..........coceveevenvesiercnencncnnenn 7-36
Flooding or streamflow alteration..........ccooveereeeeenreniiiririsenenienenieseienens 7-40
Groundwater and surface water availability ..........ccoeveveevinienenicicnnnnnncen 7-46

Whether mining and reclamation activity will result in contamination, .. 7-49



730.
731.

731.200.

731.530

731.600.
731.700.
731.800.

732.

732.100.
732.200.
732.300.
732.400.

733.

733.100.
733.200.

734.
735.
736.
737.
738.
740.
741.
742.

742.100.
742.110.
742.200.
742.210.
742.220.
742.230.
742.300.
742-310.
742.320.
742.330.
742.400.
742.410.
742.420.
742.423.

743.

743.100.

744.
744.

diminution or interruption of State-appropriated waters

OPERATION PLAN ..ottt et sne s esaneasenas 7-51
GENERAL REQUIREMENTS .......cooiioiieeectentccreeeennesrcsnesnseaeenees 7-51

Groundwater and Surface-Water Protection.........cceccceeveeveiininnnne 7-51
Water MONIEOTING. ...coveeuiiniiiiiicteieere ettt st 7-57

STIEAIMNS. ... veecurierieetereiteeieeeeteeereeeseeesseesssaeserasssnesseeeneessnsessuessnsosnsanss 7-57

SPIINES .eeivieeriietieiireiieieecereeereeerr e e e taessnessseesaesensesssaesssesansssrasns 7-58

WELLS oottt sa e st s sna e 7-58
State appropriated Water SUPPLY ......ccevveevververeerenieneeiiiniieiereae e 7-59
Stream BUffer ZOnES ........cc.ovvieeiiiiiiriiiiceecreeree e csse et eeecssessesnnenn 7-61
Cross sections and Maps.........ccceceevrereenenencnnineniniesneee e 7-61
Water Rights and Replacement............cccevereeeeenienienininininnnninceeienenns 7-61
Sediment Control MEASUTES.............covevviereereeereeseeenerieeeesseeseesseesesonssnnens 7-63
SIItAtioN SEIUCTUIES.......covveiieiicireciecreere et ee e e eve e seeeseeesaee e senesnesasens 7-63
Sedimentation PONAS..........c..coieviiienriereceereesierrcsreeseeeccneessesresenessnenes 7-63
DIVEISIONS 1.vevveeieiecteiteciecee st eeeee e et e esesssesseesa et esseeseestessesasesenosssenens 7-63
R0OAd DIaiNage .......ccveveeveienicreiieieteeteieietee e ssesteeerensas s saesasssssssnenes 7-64
IMPOUNDDMENTS ...ttt eveeebee e s seesmessmresnsessnesanees 7-64
GENETAl PIANS .....oeivvieeiieeicie ettt se e s e eiaans 7-64
Permanent and Temporary Impoundments.........ccccccecvivnrinnneninenennnnn. 7-67
DiSCharge StrUCLUIES .......c.vevviiuviericrreri e eee e ereee e e sereessesanesassanenis 7-67
Disposal 0f EXCESS SPOil......c.cceievecrereririeeriecrenreinieiereneinieesneseeesesesenes 7-68
C0al MINE WASLE.......cccviceiiiieeiniiceeeereeete e erre e esse et besresenesaaeeesanennes 7-69
NONCOAl MiNE WASEE.......ocvieeiiriiriieiiicieereeieereesereseeseesresresanesenesaessenssens 7-70
Temporary Casing and Sealing of Wells ..o 7-65
DESIGN CRITERIA AND PLANS .....oooioteteertecreeeeeeseeesivecnsennens 7-73
GENERAL REQUIREMENTS ........oootiireeeeitenneeseeeeeeeeeeesssseoneens 7-73
SEDIMENT CONTROL MEASURES.........cccooviiiierceniieninnnecnnees 7-73
General REQUITEMENLS...........cc.ccveierieeerieecereeeerereseesesesssasseesessessessenns 7-73
DIESIZI c.eviiettceeeee et re e bbb st st n et bt 7-73
SIAtioN STIUCKUTES.....cveieiiericeieicrecre et e e sre et eresssesanesenesnsanaes 7-76
General ReqUITEMENES...........ccuveveeeieiienieeiieeeseereeeeete et eae e eseenees 7-76
Sedimentation PONdS..........ccoccviviivriiiiiereeerceere st ree st eaeeaes 7-77
Other Treatment FACilities ........ccovvviieiieieerieerrecreeser e eseeeseseneeesaesnnnes 7-80
DIVEISIONS ...veivvieriecteiciecceeccteecee e e e ereeeeeesnesebsesseesaaesaeesareeemeessanesanssnnes 7-80
General REqUITEMENtS........c.ccueeieeieeerienieeririeeeeeeeneneiiniesesreesessesrenessens 7-80
Diversion of Perennial and Intermittent Streams.......ccccceccervererrneereiinnne. 7-82
Diversion of Miscellaneous FIOWS.........cocovereerernieniecrnienvenenneneninnes 7-83
R0Ad DIainage ....cceooveverieiiiiecrecee ettt ettt 7-85
ALLROAAS ..ottt st s e b s re s san e sane s 7-85
Primary ROAAS.......ooouviiuiiiiiiieecieeeeete ettt smee st eanesarnes 7-87
Drainage Control........cccviveiiceiiciiiceeecreeere e ere e set e ee s e essteesaresnsesans 7-87
IMPOUNDMENTS ...ttt sies et e sres e e asesanessnnssseennees 7-90
General REQUITEMENLS..........cceeuieerveienierrireeneeneereeeniisiesse e ssessessesnesans 7-90
DISCHARGE STRUCTURES ...ttt neresieesnnesass e 7-91

Disposal 0f EXCESS SPOil.....ccecvieriieieiiieiierrerieeieecenrescneceiesseenne et 7-92



744.100.  General REQUITEMENLS............c.ccvorveireeieeeneererienrererereseeeeneeeeesnsssessssssssaes 7-92
745.200. Valley Fills and Head-of-HOIIOW FillS ......ccovevvievveenivenneiceeceeeeeeeeeeneen 7-94
745.300.  Durable ROCK FillS........coiiiiviiieierercieeie et sesesesisssssssssssesens 7-94
745.400. Preexisting BencChes...........cocoviucuvieiciireeniieeineeseeeceeeesssnesssssssssensannnes 7-94
746. COAL MINE WASTE ...ttt ssneenens 7-94
746.100. General REQUITEMENLS. .......c.cueueievieiieereenreeeeeremree e tessssesssenesens 7-94
746.200.  ReEfUSE PIlES. ....ccovvriirrriciecteiieisetste ettt b e 7-95
746.300. IMPounding SHUCKUTES. ......coveveverererereeererrerrsseeeeessetssssssesesesssisessssesesesessssnes 7-95
746.330. Drainage CONLIOL. ........ccveiiriririeiiirieierecreeereseessessssssesessesessessestssessensonensones 7-95
746.400.  Return of Coal Processing Waste to Abandoned Underground Workings. . 7-95
747. DISPOSAL OF NONCOAL WASTE.........covmeciinieiiiniiereennens 7-95
748. Casing and Sealing of Wells...........cccovveveevevencnerininenescisniceee s 7-95
750. PERFORMANCE STANDARDS .........ccoooveinctiseiiseissireneseseeesens 7-97
751. Water Quality Standards and Effluent Limitations..........ccoceeevivereieieennnes 7-97
752. Sediment Control MEASUIES .............cceeeeeerreneeersreeeencsisssisissssssssssssesassenes 7-98
752.200. RO DIAINAZE .......ocevevetirereeiecree ettt seeseae e sesasssnssssssnsanes 7-98
753. IMPOUNDMENTS AND DISCHARGE STRUCTURES..................... 7-98
754. DISPOSAL OF EXCESS SPOIL, COAL MINE WASTE AND........... 7-99
NONCOAL MINE WASTE

755. CASING AND SEALING OF WELLS ........c.cccocvmiiiiieteiesnsesceneeenns 7-99
760. RECLAMATION .......ootcteietetereeeseseesesesssisssssssssasasaessssssanasssess 7-101
761. GENERAL REQUIREMENTS..........ccocoontreinrereeeereneeseneisssneasiesenesns 7-101
762. ROADS ...ttt sttt s b s 7-101
763. SILTATION STRUCTURES ..........cccoorerreeenencricniisiisreesereseenes 7-101
764. STRUCTURE REMOVAL. ...t ressnns 7-102
765. PERMANENT CASING AND SEALING OF WELLS....................... 7-102
IRCHEREITEEE]  cosoconscassssoonin oo T T 07 A KA S O S IR 7-104
TABLES

PHOTOGRAPHS

APPENDICES



DRAWINGS
Drawing 7-1
Drawing 7-2
Drawing 7-3
Drawing 7-4
Drawing 7-5
Drawing 7-6
Drawing 7-7
Drawing 7-8
Drawing 7-9
Drawing 7-10
Drawing 7-11
Drawing 7-12
Drawing 7-13
Drawing 7-14

Spring and seep locations

Baseline monitoring stations

Water Rights map

Alluvial groundwater discharge areas

Alluvial groundwater degradation in Sink Valley
Cross-section through proposed mine Pit 15

Locations of ponds and irrigation ditches

Climate data

Plot of Palmer Hydrologic Drought Index, Utah Region 4
Water monitoring locations

Typical monitoring well construction

Monitoring well locations

Map of potentiometric levels in alluvial groundwater
Pump test drawdowns in pumping and observation wells

TABLES

Table 7-1 Monitoring site details

Table 7-2 Monitoring well construction details

Table 7-3 Climate data

Table 7-4 Monitoring plan protocols

Table 7-5 Water monitoring locations

Table 7-6 Operational field and laboratory water-quality parameters
for surface-waters

Table 7-7 Operational field and laboratory water-quality parameters
for groundwaters

Table 7-8 Hydraulic Conductivity values

Table 7-9 Estimated rates of groundwater inflows

Table 7-10 Summary table for wells

Table 7-11 Summary table for springs and seeps

Table 7-12 Water rights details and status

APPENDICES

Appendix 7-1

Appendix 7-2
Appendix 7-3
Appendix 7-4
Appendix 7-5

Petersen Hydrologic, LLC groundwater and surface-water
report

Not used

Water rights

Water Engineering & Technology, Inc. report

Facilities spill plan

Appendix 7-6
Appendix 7-7
Appendix 7-8
Appendix 7-9

Climate data

Supplemental Alluvial Valley Floor Information
Water right agreement with the town of Alton, Utah
Hydrology Resource Contingency Plan

Appendix 7-10

Permanent shale barrier




CHAPTER 7

R645-301-700. HYDROLOGY

711. GENERAL REQUIREMENTS

711.100 -711.500  Contents

This chapter provides a description of the hydrology and hydrogeology of the proposed
Coal Hollow Mine permit and adjacent area. Specifically, this permit section includes
descriptions of existing hydrologic resources according to R645-301-720, proposed
operations and potential impacts to the hydrologic balance according to R645-301-730,
methods and calculations utilized to achieve compliance with the hydrologic design
criteria and plans according to R645-301-740, applicable hydrologic performance
standards according to R645-301-750, and reclamation activities according to R645-301-
760.

This information is presented in subsequent sections of this chapter and in Appendix 7-1.
Appendix 7-1 includes a comprehensive characterization of groundwater and surface-
water systems in the proposed Coal Hollow permit and adjacent areas, recommendations
for groundwater and surface-water monitoring, and the results of a field investigation
regarding the potential for alluvial valley floors in the proposed Coal Hollow Mine
permit and adjacent area. It should be noted that Appendix 7-1 may be updated
periodically in the future as additional hydrologic and hydrogeologic data become
available.

712 CERTIFICATION

All cross sections, maps, and plans have been prepared per R645-301-512. Compliance
with this section has been completed and certifications are available on all Drawings.
The cross sections and maps that are included in this permit application and are required to
be certified have been prepared by or under the direction of a qualified, registered,
professional engineer or a professional geologist, with assistance from experts in related
fields such as hydrology, geology and landscape architecture.

713 INSPECTION
Impoundments will be inspected as described under R645-301-514.300. Designs for

proposed impoundments in the proposed Coal Hollow permit area are shown in Draw}ngs
5-25 through 5-31 and Appendices A5-1 and A5-2. No impoundments or sedimentation
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ponds meeting the size or other qualifying criteria of MSHA, 30 CFR 77.216(a) exist or
are planned within the proposed Mine Permit Area.

A professional engineer or specialist experienced in the construction of impoundments
will inspect impoundments. Inspections will be made regularly during construction, upon
completion of construction, and at least yearly until removal of the structure or release of
the performance bond. The qualified registered professional engineer will promptly, after
each inspection, provide to the Division, a certified report that the impoundment has been
constructed and maintained as designed and in accordance with the approved plan and the
R645 Rules. The report will include discussion of any appearances of instability,
structural weakness or other hazardous conditions, depth and elevation of any impounded
waters, existing storage capacity, any existing or required monitoring procedures and
instrumentation and any other aspects of the structure affecting stability. A copy of the
report will be retained at or near the mine site.

720 ENVIRONMENTAL DESCRIPTION

721 GENERAL REQUIREMENTS

The existing, pre-mining hydrologic resources within the permit and adjacent areas that
may be affected by coal mining and reclamation operations are described in Appendix 7-

1 and are summarized below.

Groundwater Resources

A spring and seep survey of the proposed Coal Hollow Mine permit and surrounding area
has been conducted by Petersen Hydrologic, LLC (see sub-appendix B of Appendix 7-1).
The locations of springs and seeps in the proposed permit and adjacent area are shown on
Drawing 7-1. Seasonal discharge and field water quality measurements for springs and
seeps in the proposed Coal Hollow Mine permit and adjacent area have been submitted
electronically to the Utah Division of Oil, Gas and Mining Utah Coal Mining Water
Quality Database (UDOGM, 2007). Baseline discharge and water quality data for
groundwater resources in the proposed Coal Hollow Mine permit and adjacent area are
have also been submitted electronically to the Utah Division of Oil, Gas and Mining,
Utah Coal Mining Water Quality Database (UDOGM, 2007). Locations of baseline
monitoring stations are shown on Drawing 7-2. Locations of water rights in and adjacent
to the proposed Coal Hollow Mine permit area are shown on Drawing 7-3. Water rights
data from the proposed Coal Hollow Mine permit and adjacent area are detailed in
Appendix 7-3. A plot showing potentiometric levels in alluvial groundwater systems in
the proposed Coal Hollow Mine permit and adjacent area is presented in Drawing 7-13.
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There are no domestic water supply springs or wells in the proposed mine disturbance
permit area. However, wells-and springs that provide water for domestic and livestock
use are located on and adjacent to the proposed permit area (See Drawing 7-2 and
Appendix 7-3). Spring SP-23 (Spring House Spring) is located on the eastern boundary
of the proposed Coal Hollow Mine permit area. Spring SP-23 is a groundwater seepage
area with both discrete and diffuse flow with a total discharge that is usually about one
gallon per minute or less. Historically, this seepage area was used as a domestic water
source for the Pugh property (personal communication, Burton Pugh, 2008). However,
water from SP-23, which is not developed. has not been used for this purpose for many
years.

Spring SP-35 is located along the eastern boundary of the proposed Coal Hollow Mine
permit area. Discharge from SP-35 averages less than 0.25 gallons per minute and is
occasionally used for drinking water during camping trips or visits to the Pugh property
(personal communication, Burton Pugh. 2008). However, there is apparently no
associated domestic water right associated with this spring.

Two additional springs, which are located more distant from the proposed mining areas
are also used for domestic water supply sources. These include SP-40, which is located
at the Sorensen property, and SP-33, which is located at the Johnson property. Springs

with stockwatering rights are listed in Appendix 7-3

Some lands east of and adjacent to the proposed Coal Hollow Mine permit area have
historically been irrigated using water from alluvial springs. However, irrigation from
these springs was apparently limited to home gardens and a few fruit trees. No irrigation
of these lands (other than some yard watering at the Swapp Ranch house) is currently
occurring nor has it occurred in at least the past 10 years (Personal communication,
Burton Pugh, 2008; Richard Dames, 2007). Additionally, limited irrigation of lands
occurs east of the proposed Coal Hollow permit area using surface waters derived from
runoff from the adjacent Paunsaugunt Plateau area. Irrigation of these lands is largely
limited to years with appreciable precipitation and stream runoff (Personal
communication, Darlynn Sorensen, 2008).

Groundwater discharge occurs from springs and seeps in the upland areas of the
Paunsaugunt Plateau east of the permit area (Tilton, 2001; Appendix 6-3). However,
these springs discharge from rock strata that are topographically and stratigraphically up-
gradient of and considerable distances from the proposed Coal Hollow Mine permit area.
Consequently, groundwater systems in these areas will not be impacted by mining
activities and these are not considered further here.

Groundwater resources in the Tropic Shale and underlying Dakota Formation in the
permit and adjacent area are not appreciable. During drilling activities in the proposed
Coal Hollow Mine permit and adjacent area, appreciable groundwater inflows were not
encountered in the Tropic Shale. Other than a single seep (SP-37; Drawing 7-1) which
discharges at a rate of less than 0.05 gpm from an apparent fracture system in a sandy
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horizon along the eastern margin of lower Sink Valley, no springs or seeps with
measurable discharge have been identified in the Tropic Shale. The lack of appreciable
groundwater discharge in the Tropic Shale is a result of the poor water transmitting
properties of the marine shale unit. While sandstone units occur stratigraphically higher
in the Tropic Shale in the surrounding area, in areas proposed for surface mining, the unit
present consists of a fairly uniform sequence of soft shale, silty shale, and claystone with
minor siltstone horizons. Competent sandstone strata in the Tropic Shale overlying
proposed mining areas was not observed during drilling. The Tropic Shale acts as a
barrier impeding downward migration of groundwater in the proposed Coal Hollow
Mine permit and adjacent area where it is present. The unit also forms a basal confining
layer for alluvial groundwater systems in the proposed permit area.

Groundwater discharge from the Dakota Sandstone in the permit and adjacent area is also
meager. The Dakota Formation consists of shaley strata interbedded with lenticular, fine-
to medium-grained sandstone and coal. Because of the pervasiveness of interbedded
low-permeability horizons in the formation and the vertical and lateral discontinuity of
sandstone horizons, the potential for vertical and horizontal movement of groundwater is
limited. While no springs discharge from the Dakota Formation in the permit area, a
spring with a discharge of about 1 gpm and displaying little seasonal variability in
discharge (SP-4; Drawing 7-1) discharges from an apparent fault zone in the Dakota
Formation approximately 1.1 miles south of the proposed Coal Hollow permit area.
Additionally, two seeps with discharges of less than 0.05 gpm (SP-27 and SP-34;
Drawing 7-1) seep from the Dakota Formation in lower Sink Valley more than )2 mile
south of the proposed Coal Hollow Mine permit area. The results of slug testing
performed on wells screened in the Smirl coal seam indicate relatively low values of
hydraulic conductivity for the coal seam (Table 7-8). In much of the proposed mining
area, the coal seam is dry (UDOGM, 2007). Thus, appreciable migration of groundwater
through the Smirl coal seam is not anticipated.

No water wells are known to exist in the Tropic Shale or Dakota Formation in the
proposed Coal Hollow Mine permit and adjacent area, demonstrating the inability of
these formations to transmit useful quantities of water to wells. Groundwaters from the
Tropic Shale and Dakota Formation do not contribute measurable baseflow to streams in
the proposed permit and adjacent area (at least at the surface in stream channels).

Natural groundwater discharge in the permit and adjacent area occurs primarily from
alluvial sediments. Alluvial discharge occurs both as discrete springs and seeps
(Drawing 7-1) and also locally as diffuse seepage to the surface. Groundwater discharge
areas in the proposed Coal Hollow Mine permit and adjacent area are shown on Drawing
7-4 (see also photograph section). The area of most appreciable alluvial groundwater
discharge occurs in central Sink Valley in the northwest quarter of Section 29, T39S,
R5W (see Drawing 7-4; groundwater discharge area A). The alluvial groundwater
system in this area exists under artesian conditions, resulting from the presence of a
considerable thickness of sloping, low permeability clayey sediments overlying coarser,
water-bearing alluvial sediments at depth (See eress-section¥Y—¥in Drawing 6-36-9).
The artesian alluvial groundwater system in Sink Valley is likely recharged via mountain-
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front-recharge along the flanks of the Paunsaugunt Plateau to the east and north of the
proposed Coal Hollow Mine permit area. This artesian alluvial groundwater system that
exists along the eastern margins of Sink Valley is likely continuous from near mountain-
front recharge areas southward along the eastern margins of Sink Valley to the lower
portion of Sink Valley. Discharge from the alluvial groundwater systems in and adjacent
to the proposed Coal Hollow Mine permit area occurs primarily in two areas (Drawing 7-
4). In the northwest quarter of Section 29, T39S, R5W, considerable natural discharge
from the alluvial groundwater system occurs through springs and seeps (Drawing 7-4;
groundwater discharge area A). Minor discharge from several flowing artesian wells also
occurs in this area. The artesian alluvial groundwater system in eastern Sink Valley also
likely provides recharge to the clayey alluvial sediments in the southwestern portion of
the valley in the proposed Coal Hollow Mine permit area. Discharge from the alluvial
groundwater system in groundwater discharge area A area results in decreases to the
amount of water in storage in the alluvial groundwater system and also decreases in
artesian hydraulic pressure in the aquifer.

Appreciable discharge from the alluvial groundwater system also occurs in lower Sink
Valley in the northwest quarter of Section 32, T39S, R5W (see Drawing 7-4;
groundwater discharge area B). Sink Valley constricts markedly in this area, which
forces shallow alluvial groundwaters flowing down the valley to discharge at the land
surface as springs, seeps, and diffuse discharge to the surface (i.e., there is a significant
decrease in the cross-sectional area of the alluvial sediments). Groundwater discharge in
this area occurs from diffuse seepage to the surface and also as discharges to two springs
and several small seeps (Drawing 7-1).

Much of the alluvial groundwater in Sink Valley likely ultimately leaves the valley via
evapotranspiration. This conclusion is based on the observation that there is very rarely
any discharge of surface water (at least at the surface in the channel) in Sink Valley Wash
below Sink Valley (See site SW-9; Drawing 7-2; UDOGM, 2007). The clayey, low-
permeability sediments present at the surface over most of Sink Valley also impede
appreciable infiltration of precipitation and snowmelt waters into the deeper subsurface.
Hence, groundwater recharge to the lower half of the Sink Valley sediments (including
the proposed Coal Hollow Mine permit area) likely occurs primarily via horizontal
migration of alluvial groundwaters from up-gradient areas.

Flowing artesian groundwater conditions are also observed in monitoring wells screened
near the base of the alluvial sediments in the northwest corner of Section 32 T39S, R5W.
It is probable that the artesian alluvial groundwater system in Section 29, T39S, R5W is
continuous with that in the northwest corner of Section 32. It should be noted that within
the proposed Coal Hollow permit area, artesian conditions were not observed in
monitoring wells. While the thickness of the alluvial sediments in the artesian
groundwater system east of the proposed Coal Hollow permit area range up to 150 feet
thick, the thickness of alluvium overlying areas with mineable coal in the proposed Coal
Hollow permit area generally does not exceed about 50 feet and in many locations it is
considerably thinner.
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Natural discharge of alluvial groundwater in the Robinson Creek drainage area is meager.
This condition is largely due to the presence of the elevated ridge of impermeable Tropic
Shale bedrock associated with the Sink Valley Fault that dissects and effectively isolates
the alluvium east of the fault from that west of the fault (See Drawing 6-1). Because of
the low permeability of the Tropic Shale, this condition apparently forces alluvial
groundwater east of the Tropic Shale ridge to flow to the south toward Sink Valley that
would otherwise report to the Robinson Creek drainage. During high flow conditions in
the alluvial groundwater system east of the Tropic Shale ridge, minor amounts of
groundwater “overtop” the bedrock ridge and drain via surface flow over the Tropic
Shale bedrock, where it either recharges shallow alluvial sediments to the west of the
fault or is lost to evapotranspiration. The influence of the Tropic Shale ridge is readily
evident in field observations, with marked differences in vegetation and soil moisture
being apparent on opposite sides of the ridge. During low-flow conditions, discharge
from the overtopping of the bedrock ridge has generally not been observed. Isolated
areas of soil wetness and shallow perched alluvial groundwater systems that exist west of
the bedrock ridge in the northeast corner of Section 30 and the southeast corner of
Section 19, T39S, R5W are likely sourced via this mechanism.

Seepage of alluvial groundwater into the deeply incised lower Robinson Creek stream
channel occurs near the contact with the underlying Dakota Formation in the southeast
quarter of Section 19, T39S, RSW. This water is likely related to saturated alluvial
deposits underlying the Robinson Creek stream channel. The alluvial groundwater
emerges near where the stream channel intersects the alluvial groundwater system. It is
noteworthy that the location of the emergence of alluvial water in the channel has varied
somewhat over time. The bank seepage water is likely alluvial groundwater that seeps to
the surface where the incised stream channel intersects the potentiometric surface of the
alluvial groundwater system. Typically, this is near the contact with the underlying
Dakota Formation bedrock in the bottom of the stream channel. Because of the seasonal
changes in the elevation of the potentiometric head in the alluvial groundwater system,
the location of the bank seepage is variable over time (i.e. the variability in the bank
seepage locations are likely controlled primarily by temporal variability in potentiometric
levels in the alluvial groundwater system rather than by fixed, permeability-controlled
groundwater preferential pathways in the aquifer skeleton). Consequently, the bank
seepage locations are not well-defined point sources, but rather dynamic seepage fronts
along this general reach of the stream.

The Robinson Creek stream channel above this location is almost always dry (except for
in direct response to torrential precipitation events or during the springtime runoff season
during wet years. This seepage of alluvial water in the Lower Robinson Creek channel is
typically about 5 to 10 gpm or less and is routinely monitored at monitoring station SW-5
(Drawing 7-2).

Information on water quality for groundwaters and surface-waters has been uploaded into

the Utah Division of Oil, Gas and Mining, Utah Coal Mining Water Quality Database
(UDOGM, 2007) and is summarized and described in Appendix 7-1.
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Appreciable spatial variability exists in water quality in groundwaters and surface waters
in the proposed Coal Hollow permit and adjacent area. Stiff diagrams depicting solute
compositions and overall water quality for groundwaters and surface waters in the
proposed Coal Hollow Mine permit and adjacent area are shown in Appendix 7-1.
Important water quality characteristics for groundwaters are summarized below.

Groundwater Source Chemical type TDS (mg/L)

Alluvial groundwaters, Calcium- 380 mg/L to 500 mg/L typically,

coarse-grained system east | magnesium- Little seasonal variability

of proposed permit area bicarbonate

Alluvial groundwaters in Variable, 450 mg/L to 3,600 typically,

south sink valley magnesium- Highly variable based on season
bicarbonate sulfate, | and climate for shallow systems,
calcium- less variability in deeper system
magnesium-
bicarbonate

Dakota Formation, fault Sodium-bicarbonate | 500 mg/L to 600 mg/L typically,

groundwater system south Little seasonal variability

of proposed permit area

It is apparent that the overall water quality of alluvial groundwater degrades from the
mountain-front recharge water to the artesian groundwater system east of the proposed
Coal Hollow permit area to the non-artesian shallow alluvial groundwater systems
located in the more distal portions of Sink Valley. These changes are due to groundwater
interaction with soluble minerals in the primarily Tropic Shale-derived sediments that
make up the shallow alluvial materials in the proposed permit area.

This down-gradient degradation in water quality is shown graphically on Drawing 7-5.

In Drawing 7-5, the average specific conductance values in uS/cm for representative
springs and seeps in the Sink Valley drainage are plotted on the map as circles with the
circle areas being proportional to the specific conductance average for the spring or seep.
The specific conductance information used in generating Drawing 7-5 has been submitted
electronically to the Division’s hydrology database (UDOGM, 2007). It is readily
apparent from Drawing 7-5 that the specific conductance (which is a reflection of the
dissolved solids concentration) is degraded from the mountain-front recharge water
(represented by stream SW-8) to the artesian alluvial groundwater system in the
northwest quarter of Section 29, TSW, R39S, to the alluvial groundwaters in the southern
portion of Sink Valley below the Coal Hollow Mine permit area.

Specific conductance values were used for plotting in Drawing 7-5 because specific

conductance values are available for all springs and seeps, while laboratory chemical
analyses are available for only some of the springs and seeps. Stiff (1951) diagrams for
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selected springs along this geochemical evolutionary pathway are shown on Figure 14 of
Appendix 7-1. It is apparent from the Stiff diagrams and from geochemical information
submitted to the Division (UDOGM, 2007) that the mountain-front recharge water
(represented by monitoring site SW-8 in upper Swapp Hollow) is of the calcium-
magnesium-bicarbonate chemical type with an average TDS concentration of 333 mg/L.
Groundwater downgradient of the mountain-front recharge areas in the artesian alluvial
groundwater system in Section 29, TSW, R39S, is also of the calcium-magnesium-
bicarbonate chemical type, with an average TDS concentration at artesian well Y-61 of
400 mg/L. Further downgradient in the artesian alluvial groundwater system in Section
29, the geochemical composition at SP-8 is of the calcium-magnesium-bicarbonate
chemical type with a somewhat increased TDS concentration of 425 mg/L. In the lower
portions of Sink Valley in Section 32, TSW, R39S, the chemical quality of the alluvial
groundwater is appreciably degraded relative to that in the upper portions of the
groundwater system. At spring SP-6, the composition of the alluvial groundwater is
seasonally variable and is of the magnesium-bicarbonate-sulfate, or calcium-magnesium-
bicarbonate-sulfate chemical type. The TDS concentrations at SP-6 average 970 mg/L.
The chemical composition of alluvial groundwater at SP-33 is of a geochemical type
similar to that at SP-6, although TDS concentrations are somewhat lower, averaging 795
mg/L. The spatial variability apparent in the TDS concentrations in the alluvial
groundwater in Section 32 is likely related to flushing effects resulting from higher
groundwater fluxes through zones of increased permeability in the alluvium. It is
noteworthy that groundwater in the gravelly zones in the deeper alluvial east of the
permit area in Section 32 monitored at the 85-foot deep well LS-85 is considerably lower
in TDS concentration with an average of 457 mg/L. The lower TDS concentrations of
artesian alluvial groundwater in the deeper, coarser-grained portions of the alluvium are
likely attributable to the isolation of these groundwaters from the shallow, clayey, Tropic
Shale derived alluvial sediment in the near-surface alluvial groundwaters.

The appreciable temporal variability in the solute geochemical compositions of the
shallow alluvial groundwaters in Section 32 is likely attributable to seasonal and climatic
variability in the groundwater flux rate through these systems and corresponding
variability in rock/water ratios and residence time in the evaporate mineral rich Tropic
Shale derived shallow alluvial sediments present in this portion of Sink Valley. Alluvial
groundwaters in the deeper portions of Sink Valley to the east in Section 32 are part of a
larger, more continuous groundwater system that is hydraulically isolated from overlying
shallow recharge sources, and consequently have not exhibited similar temporal
variability in solute geochemical composition.
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Surface Water Resources

Surface water resources in the proposed Coal Hollow Mine permit and adjacent area are
described in Appendix 7-1 and are summarized below.

Surface waters in the proposed Coal Hollow Mine permit and adjacent area are tributary
to Kanab Creek. Surface waters in the northern portion of the proposed permit and
adjacent area drain into the Robinson Creek and upper Kanab Creek drainages. Surface
waters in the southern portion of the proposed permit and adjacent area drain into the
Sink Valley Wash drainage which is tributary to Kanab Creek about 6 miles below the
proposed Coal Hollow Mine permit area. Surface water drainages in the permit and
surrounding areas are shown in Appendix 7-1. Surface water baseline monitoring
stations are shown on Drawing 7-2. Locations of surface-water water rights in and
adjacent to the proposed Coal Hollow Mine permit and adjacent area are shown on
Drawing 7-3. Water rights data from the proposed Coal Hollow Mine permit and
adjacent area are detailed in Appendix 7-3.

Information on water quality for groundwaters and surface-waters has been uploaded into
the Utah Division of Oil, Gas and Mining, Utah Coal Mining Water Quality Database
(UDOGM, 2007) and is summarized and described in Appendix 7-1.

Surface waters in Kanab Creek are used for stock watering and crop irrigation in the
irrigable lands adjacent to Kanab Creek west of the proposed Coal Hollow Mine permit
area. Discharge in Kanab Creek measured near the town of Alton (SW-1) is seasonally
dependent and largely influenced by upstream water use. Discharge in Kanab Creek
monitored at SW-1 typically ranges from 10 cfs or less during the springtime runoff
period to 1 cfs or less during the summertime.

Discharge in Lower Robinson Creek drainage is meager. Other than during the
springtime runoff event in wet years or during torrential precipitation events, flow has not
been observed at monitoring stations SW-4 and SW-101 (Drawing 7-2). Discharge at the
lower monitoring site on Lower Robinson Creek (SW-5; Drawing 7-2) is meager. The
small discharge occasionally present at SW-5 is derived from the seepage of alluvial
groundwater into the Lower Robinson Creek stream channel between monitoring sites
SW-101 and SW-5

Tributaries to the Sink Valley Wash drainage in the proposed Coal Hollow Mine permit
and adjacent areas include (from north to south) Water Canyon, an unnamed drainage
south of Water Canyon in Section 21 T39S, R5W, and Swapp Hollow. Discharge rates
in these drainages are highly seasonally dependent (UDOGM, 2007; Appendix 7-1).
Discharges in the Water Canyon and Swapp Hollow drainages are intermittent or
perennial in nature with discharge peaks occurring during the springtime runoff season
and much lower flows occurring during the late summer and fall months. Discharge in
the unnamed drainage in Section 21 T39S, R5W is ephemeral.

Chapter 7 7-9 8/27/2009



The water quality and discharge characteristics of surface waters in the proposed Coal
Hollow Mine permit and adjacent area are presented in UDOGM (2007) and described in
Appendix 7-1. Solute compositions of stream waters are also depicted graphically as
Stiff diagrams in Appendix 7-1. The solute compositions of surface waters in the
proposed Coal Hollow Mine permit and adjacent area are summarized below.
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Source Chemical type TDS (mg/L)
Robinson Creek/Dry Fork | Calcium-magnesium- 300 mg/L typical
bicarbonate

Lower Robinson Creek

Variable, magnesium-
sulfate-bicarbonate

300 — 3,000 mg/L typical,
dependent on discharge

Swapp Hollow Calcium-magnesium- 250-350 mg/L typical
bicarbonate

Kanab Creek Magnesium-calcium- 500-1,300 mg/L typical,
bicarbonate-sulfate during | Variable dependent on
high flow, variable during season and irrigation use
low-flow, variability likely
due largely to interaction
with Tropic Shale soils and
irrigation return flows

Sink Valley Wash Magnesium-calcium- 600 -1,500 mg/L typical,

bicarbonate

variable dependent on
discharge

Considerable seasonal variability exists in the solute compositions of stream waters in
Kanab Creek in the proposed Coal Hollow Mine permit and adjacent area (UDOGM,
2007; Appendix 7-1). During low-flow conditions, interactions between stream waters
and Tropic Shale or Tropic Shale-derived alluvial sediments likely result in increased
TDS concentrations. Return flow from irrigated fields and interactions with soils rich in
soluble minerals also likely contribute to increased TDS concentrations in the
summertime. During the spring runoff season, high surface-water flows that originate
from the adjacent upland areas dominate the flow in the channel. The TDS
concentrations of Kanab Creek waters during high-flow conditions are thus lower than
during the low-flow season. Much less seasonal variability in solute content in surface
water flows from the mountain stream in Swapp Hollow (UDOGM, 2007; Appendix 7-
1). This condition is likely attributable to the fact that the stream in Swapp Hollow,
which originates on geologic formations overlying the Tropic Shale, has considerably
less contact with the Tropic Shale than does Kanab Creek. Additionally, there are no
known irrigation diversions or returns above the stream monitoring point (SW-8;
Drawing 7-2) in Swapp Hollow.
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Chapter 7

A map showing the locations of springs and seeps in the proposed
Coal Hollow Mine permit and adjacent area is presented in
Drawing 7-1. A map showing potentiometric levels in alluvial
groundwater systems in the proposed Coal Hollow and adjacent
areas is presented in Drawing 7-13. It is important to note that the
alluvial groundwater potentiometric contours depicted in Drawing
7-13 2-are not representative of a laterally or vertically continuous
groundwater system. Within the proposed Coal Hollow Mine
permit and adjacent area, appreciable portions of the alluvial
sediments are not saturated. Additionally, perched groundwater
conditions are present in many locations in the alluvium in the
area. In other words, the alluvial groundwater systems in the
proposed Coal Hollow Mine permit and adjacent area are not a
single, interconnected aquifer. Rather, there exist several areas of
saturated alluvium, which may or may not be in good hydraulic
communication with adjacent areas. Consequently, it is not
possible or meaningful to construct a true potentiometric contour
map in the strict sense. Consequently, it is not appropriate to
evaluate regional potentiometric trends over large distances or to
infer precise groundwater flow directions or hydraulic gradients in
the alluvial groundwater system based on Drawing 7-13 2. The
alluvial groundwater system potentiometric map presented in
Drawing 7-13 2 is useful for evaluating approximate local
potentiometric conditions and general saturation trends.

Location of surface water bodies

Within the proposed Coal Hollow Mine permit and adjacent area,
no significant natural ponds or lakes occur. The locations of
springs and streams are shown in Drawing 7-1. Many small
earthen impoundments and ponds have been created to store
surface-water runoff and spring discharge water for stock watering
and irrigation use. Some of these impoundments were created by
constructing straight or semi-circular berms across ephemeral
surface water drainages to impound surface runoff. Because of the
character of the alluvial sediments, some of the ponds have
become filled with sediment over time and the holding capacities
have diminished. The locations of ponds and associated
conveyance ditches are shown on Drawing 7-7.

Baseline monitoring stations
Baseline monitoring stations are shown on Drawing 7- 2. A map
showing the locations of monitoring wells in the proposed Coal
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722.400

722.500

Chapter 7

Hollow permit and adjacent area is presented in Drawing 7-12 and
on Figure 12 of Appendix 7-1. Drawings72-and 7-12 also shows
monitoring stations from which baseline hydrologic data were
collected in previous studies. Monitoring station locations,
elevations, and other details are presented in Table 7-1.

Location of water wells
Water well locations are shown in Drawing 7-2 and Drawing 7-12.
Well construction details and locations are presented in Table 7-2.

Contour map(s) of disturbed area(s)

Surface contours representing the existing land surface
configuration of the proposed permit area (including potentially
disturbed areas) are shown on Drawing 5-1 and the post mining
land configuration is shown on 5-35. Cross sections with both
these landforms are shown on Drawing 5-36. The premining
landform, with exception of the Facilities area and Lower
Robinson Creek, are from an aerial flight that was limited to a five
foot contour interval. Therefore, contours have been interpolated
down to a 2 foot level using the available aerial flight information.
This interpolation provides accuracy for the Division to make the
necessary determinations. The Facilities area and portions of
Lower Robinson Creek are actual survey data to the accuracy of 2-
foot contours.
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723 SAMPLING AND ANALYSIS

Water quality sampling and analyses have been and will be conducted according to the
“Standard Methods for the Examination of Water and Wastewater” or EPA methods
listed in 40 CFR Parts 136 and 434. Information regarding laboratory analytical methods
utilized in performing water quality analyses at the analytical laboratories has been
submitted to the Utah Division of Qil, Gas and Mining, Utah Coal Mining Water Quality
Database (UDOGM, 2007).

724 BASELINE INFORMATION
Baseline groundwater, surface-water, geologic, and climatologic data are described in

Appendix 7-1 and summarized below.

724.100 Groundwater Information

The location of wells and springs in the proposed Coal Hollow Mine permit and adjacent
area are shown on Drawings 7-1 (Spring and seep survey map), 7-2 (Baseline monitoring
locations), and 7-12 (Monitoring well location map). Groundwater rights in and around
the proposed Coal Hollow Mine permit area are shown on Drawing 7-3 and tabulated in
Appendix 7-3.

Seasonal quality and quantity of groundwater and usage is presented in Appendix 7-1 and
UDOGM (2007). Baseline discharge and water quality data have been submitted
electronically to the Utah Division of Qil, Gas and Mining, Utah Coal Mining Water
Quality (UDOGM, 2007).

Baseline monitoring of groundwater resources in and around the proposed Coal Hollow
permit area have been carried out by several entities. Previous hydrologic studies of the
region have been made in the Alton Coal Field area by Goode (1964, 1966), Sandberg
(1979), Cordova (1981), and Plantz (1983). Selected hydrologic data collected in
conjunction with these studies have been incorporated into the hydrologic analysis and
baseline data included in this permit application.

During the 1980’s, extensive monitoring of groundwater resources in the proposed permit
and surrounding areas was performed by Utah International, Inc. Utah International
Inc.’s groundwater monitoring activities included the construction of numerous
groundwater monitoring wells, aquifer testing activities, and the performance of
discharge, water level, and field and laboratory water quality monitoring of springs,
seeps, and wells. These baseline monitoring activities were performed as part of a
proposed coal mine permitting action in the Alton Coal Field. Ultimately, the proposed
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coal mining action did not proceed. Relevant monitoring information from the Utah
International, Inc. baseline monitoring activities have been included as supplemental
baseline data included in this permit application.

Commencing in the 2™ quarter of 2005, regular quarterly baseline monitoring of
groundwater resources has been commissioned by Alton Coal Development, LLC.
Baseline monitoring of springs, seeps, and groundwater wells in and around the proposed
Coal Hollow Mine permit area have been routinely performed. Data collected in the
baseline monitoring activities have been submitted electronically to the Utah Division of
Oil, Gas and Mining, Utah Coal Mining Water Quality Database (UDOGM, 2007).

Baseline potentiometric information from wells has been input into the DOGM database.
For non-flowing-artesian wells, this information has been input in a depth-to-water-
relative-to-the-top-of-the-well-casing format using units of feet. For wells experiencing
flowing artesian conditions, the potentiometric data are reported to the database in feet as
a height-of-the-potentiometric-surface-above-the-top-of-the-well-casing format expressed
as a negative number (which makes the flowing-artesian and non-flowing-artesian
potentiometric measurements directly comparable). For both conditions, the reported
measurements can be directly converted to an absolute water elevation by subtracting the
reported value from the elevation of the top of the well casing.

The potentiometric head in monitoring wells experiencing flowing-artesian conditions is
measured either 1) by temporarily extending the height of the well casing and allowing
the water level to stabilize and the performing a height of the water column measurement
(where the artesian pressure is small), or 2) by using a pressure gauge to measure the

shut-in artesian pressure in the well and then converting that number to an equivalent
height in feet.

During December 2006 and January 2007 an extensive drilling and monitoring well
construction program was implemented. This hydrogeologic program included the
installation of 30 groundwater monitoring wells in and adjacent to the proposed Coal
Hollow Mine permit area. The focus of the drilling program was to characterize the
stratigraphy and hydrogeologic properties of alluvial groundwater systems in and
adjacent to proposed mining areas. Aquifer characterization of the alluvial groundwater
system was also performed using pump testing and slug testing techniques. Investigative
methods utilized and the results of the analysis of the data are described in Appendix 7-1.

724.200 Surface Water Information

The locations of streams, stock watering ponds, and conveyance ditches in the proposed
Coal Hollow Mine permit and adjacent area are shown on Drawing 7-7. Surface-water
rights in and adjacent to the proposed Coal Hollow Mine permit area are shown on
Drawing 7-3 and tabulated in Appendix 7-3. Surface-water discharge rates and water
quality data have been submitted electronically to the Utah Division of Oil, Gas and
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Mining, Utah Coal Mining Water Quality Database (UDOGM, 2007). Additional
surface-water information is provided in Appendix 7-1.

It is not anticipated currently that discharge from the proposed Coal Hollow Mine will be
necessary. Where necessary, alluvial groundwater that may be intercepted by mining will
be placed in drains and diverted away from disturbed areas and discharged (i.e., as
groundwater dewatering). However, a Utah UPDES discharge permit will be obtained so
that if discharge of mine water becomes necessary, it can be discharged in accordance
with the UPDES discharge permit. The exact locations of mine water discharge points
will be established upon issuance of the UPDES discharge permit. Any mine discharge
water will be placed in either the Lower Robinson Creek drainage or the Sink Valley
Wash drainage. Both of these drainages are tributary to Kanab Creek.

As described in R645-301-728.320, acid drainage is not expected from the proposed
mining operation. This is due to the pervasiveness of carbonate minerals in the mine
environment that will neutralize any acid produced.

Seasonal quality and quantity of groundwater and usage is described herein and in
Appendix 7-1. Baseline discharge and water quality data have been submitted
electronically to the Utah Division of Oil, Gas and Mining, Utah Coal Mining Water
Quality (UDOGM, 2007).

Baseline monitoring of surface-water resources in and around the proposed Coal Hollow
permit area have been carried out by several entities. Previous hydrologic studies of the
have been made in the Alton Coal Field area by Goode (1964, 1966), Sandberg (1979),
Cordova (1981), and Plantz (1983). Selected hydrologic data collected in conjunction
with these studies have been incorporated into the baseline data as part of this permit
application.

During the 1980’s, extensive monitoring of surface water resources in the proposed
permit and surrounding areas was performed by Utah International, Inc. Utah
International Inc.’s groundwater monitoring activities included the operation of
continuous recording stations on selected streams, and the performance of routine
surface-water discharge measurements and field and laboratory water quality analyses.
These baseline monitoring activities were performed as part of a proposed coal mine
permitting action in the Alton Coal Field. Ultimately, the proposed coal mining action
did not proceed. Relevant monitoring information from the Utah International, Inc.
baseline monitoring activities have been included as supplemental baseline data as part of
this permit application.

Commencing in the 2™ quarter of 2005, regular quarterly baseline monitoring of surface-
water resources has been commissioned by Alton Coal Development, LLC. Baseline
monitoring of surface-waters in and around the proposed Coal Hollow permit area,
including surface-water discharge measurements and field and laboratory water quality
analyses, have been routinely performed.
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All surface waters in the proposed Coal Hollow Mine permit and adjacent area are
tributary to the Kanab Creek drainage. Surface-water monitoring stations from which
baseline data have been collected are shown on Drawing 7-2 and include the following:

Sink Valley Wash drainage
SW-8 (Swapp Hollow above proposed mining areas), SW-7 (unnamed drainage in
Section 21, T39S, RSW), RID-1 (irrigation diversion of water from Water Canyon
drainage above proposed mining areas), SW-6 (headwaters of unnamed tributary
to lower Sink Valley Wash), and SW-9 (Sink Valley Wash below proposed
mining areas), and SW-10 (unnamed tributary to Sink Valley Wash
approximately 1.7 miles south of proposed mining areas).

Lower Robinson Creek drainage
SW-4 (Robinson Creek above proposed mining areas), SW-101 (Lower Robinson
Creek near proposed mining areas), BLM-1 (Lower Robinson Creek adjacent to
proposed mining areas) and SW-5 (Lower Robinson Creek below proposed
mining areas).

Kanab Creek drainage
SW-1 (Kanab Creek near Alton, Utah; above proposed mining areas), SW-3
(Kanab Creek above proposed mining areas), and SW-2 (Kanab Creek below
Lower Robinson Creek and below proposed mining areas). Additionally baseline
hydrologic data from Lamb Canal, which is an irrigation ditch that conveys water
from a diversion in Kanab Creek to irrigated lands adjacent to Kanab Creek west
of proposed mining areas, is also collected.

724.300 Geologic Information

Geologic information in sufficient detail to determine the probable hydrologic
consequences of mining and determine whether reclamation as required by R645 can be
accomplished is given in Chapter 6 of this permit application package and in Appendix 7-
i.

724.400 Climatological Information

Climatological information, including temperature and precipitation data, have been
routinely measured and recorded at the Alton, Utah weather station (420086) since 1928.
The station is located in the town of Alton, approximately two miles north of the
proposed Coal Hollow Mine permit area. Climatological data collected at the Alton
station for the 77 year period from 1928 to 2005 are summarized in Table 7-3.
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Climatological data from the proposed Coal Hollow Mine permit and adjacent area are
plotted in Drawing 7-8.

An automated weather station was installed in the proposed Coal Hollow Mine permit
area in December 2005. The station is configured to continuously monitor and record
temperature, wind velocity, and wind direction data. The station is also configured to
continuously measure and record precipitation, although the tipping rain-gauge is not
operative during winter months. Climate data from the proposed Coal Hollow Mine and
adjacent area are also presented in Appendix 7-6.

724.411 Seasonal precipitation

Precipitation data from the Alton, Utah weather station indicates average annual
precipitation of 16.38 inches per year. Doelling (1972) reports average annual
precipitation in the Alton Coal Field area ranging from 9 to 20 inches annually with
slightly higher increments likely in the higher parts of the plateau (Doelling, 1972).
There are generally two annual wet periods in the region. During the wintertime,
cyclonic storms bring precipitation (mainly snowfall) to the region. During the
summertime, storms originating from convection of air from the Gulf of Mexico or the
Pacific Ocean bring rains to the region. Of the two annual wet cycles, the summer
rainfall is most reliable. Average monthly precipitation at the Alton station ranges from a
low of 0.57 inches in June to a maximum of 1.80 inches in February. Daily temperature
and precipitation data recorded at the Coal Hollow Project weather station during 2006
and early 2007 are presented in Appendix 7-6.

The Palmer Hydrologic Drought Index (PHDI; NCDC, 1997) indicates long-term
climatic trends for the region. The PHDI is a monthly value generated by the National
Climatic Data Center (NCDC) that indicates the severity of a wet or dry spell. The PHDI
is computed from climatic and hydrologic parameters such as temperature, precipitation,
evapotranspiration, soil water recharge, soil water loss, and runoff. Because the PHDI
takes into account parameters that affect the balance between moisture supply and
moisture demand, the index is a useful for evaluating the long-term relationship between
climate and groundwater recharge and discharge. A plot of the PHDI for Utah Region 4
(which includes the proposed Coal Hollow Mine permit and surrounding area) is shown
in Drawing 7-9. It is apparent in Drawing 7-9 that the region has experienced cyclical
periods of drought and wetness since 1980. Baseline hydrologic monitoring performed
by Utah International, Inc in 1987 and 1988 occurred during a period of near normal
wetness. Recent baseline hydrologic monitoring conducted in 2005 and 2006 occurred
during a period of moderate to severe wetness, with 2005 being wetter than 2006.

724.412 Wind direction and velocity

Wind data have been collected at the Coal Hollow Project weather station since.
December 2005. Monthly wind data from the Coal Hollow Project weather station are

Chapter 7 7-18 8/27/2009



available from January 2006 through March 2006, and from November 2006 through
May 2007. Monthly wind data are plotted as wind rose diagrams, which depict the
average direction and velocity of prevailing winds, in Appendix 7-1. Based on recent
data from the Coal Hollow Project weather station, it is apparent that the predominant
wind direction in the proposed Coal Hollow Mine permit area (during the months for
which data are available) are from the northeast, with secondary peaks from the north and
south-southwest (Appendix 7-1). Surface winds recorded at the Coal Hollow Project
weather station averaged about 6.4 miles per hour. Tabulated hourly wind data from the
Coal Hollow Project weather station are maintained on file at Alton Coal Development,
LLC.

Wind data have also been collected historically at nearby locations by governmental and
other entities. The regionally predominant direction of winds in the region is southwest
through west. Secondary peaks are from southeast and northwest. Surface winds in the
area average approximately 8 miles per hour. Higher wind speeds are associated with
fronts and storms and generally occur during the springtime.

724413 Seasonal temperature ranges

Temperature data from the region are summarized in Table 7-3. Temperatures in the
permit area vary greatly. Temperature data from the Alton station (1928-2005) indicate
that monthly average low temperatures are below freezing for the 6-month period from
November to April. Monthly average minimum temperatures range from a low of 15.1
°F during January to a high of 49.8 °F in July. Monthly average maximum temperatures
range from a low of 39.5 °F in January to a high of 82.6 °F in July. Daily maximum and
minimum temperature data collected at the Coal Hollow Project weather station during
2006 and the first quarter of 2007 are presented in Appendix 7-6 and plotted in Drawing
7-8. The maximum temperature recorded during this period was 93.3 °F in July 2006.
The minimum temperature recorded during this period was -7.3 °F in January 2007.

724.500 Supplemental Information

Other than the possible short-term diminution in discharge rates from alluvial
groundwater systems, including the potential short-term diminution of discharge rates
from some springs and seeps in Sink Valley, adverse impacts to the hydrologic balance,
either on or off the permit area are not expected to occur. It is not anticipated that acid-
and toxic-forming materials will cause significant contamination of groundwater or
surface-water supplies. Any discharges of mine waters to surface-water systems will be
regulated under and meet the criteria of a UPDES discharge permit. The mining and
reclamation plan has been designed to minimize the potential for disturbance or
disruption of the hydrologic balance and to protect groundwater and surface-water
resources in the area.
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If substantial alluvial groundwater inflows into mining areas occur as mining progresses
in close proximity to alluvial springs and seeps in the eastern % of Section 30, T39S,
R5W and the northwest % of Section 29, T39S, R5W or in close proximity to coarse-
grained alluvial sediments in the artesian groundwater system along the eastern side of
Sink Valley, Alton Coal Development, LLC will evaluate hydrogeologic conditions at the
time such may occur. It should be noted that very large discharges into mine workings
are not anticipated based on the results of recent drilling and aquifer testing performed in
these areas (see Appendix 7-1). Based on the hydrogeologic conditions encountered,
where necessary Alton Coal Development, LLC will use a suitable technique to minimize
groundwater inflow rates into the mine, which may include the use of bentonite or natural
clay filled cutoff walls or other means where appropriate to protect groundwater
resources up-gradient of mining activities. The potential for success of such protective
measures in minimizing drainage of alluvial deposits up-gradient of proposed mining
areas is believed to be good, given that the thickness of the alluvium in these areas is
generally on the order of about 20 to 50 feet and these sediments are directly underlain by
essentially impermeable Tropic Shale in proposed mining areas. It is important to note
that while temporary impacts to groundwater discharge rates from alluvial springs and
seeps could possibly occur, these impacts will likely be short-lived. This conclusion is
based on the fact that individual mine pits in most instances will remain open for no more
than about 60 to 120 days (measured from the time the mining of the pit is completed to
the time the pit is backfilled). The variability in the time individual pits remain open is
related to the thickness of overburden at the pit and the state of the overall spoil balance.
It should be noted that these times could be somewhat greater if the mining production
rate is less than the currently anticipated rate (in the event that contracts for the full 2
million tons of coal per year are not in place). However, the backfilling and rough
grading requirements of R645-301.553 will be met (except where a variance to this
regulation has been requested to assist with the transition to the adjacent federal coal
reserves in the south pits area). After mine pits are backfilled and reclaimed, the
potential for appreciable continued drainage of up-gradient alluvial groundwater through
the backfilled pits in that area is low. When mining is complete in an area, seasonal
recharge to alluvial groundwater systems will gradually replenish groundwater to the
alluvial groundwater system. Large-scale dewatering of the alluvial groundwater system,
such that appreciable compaction of the aquifer skeleton could occur, is not anticipated
(see Appendix 7-1).

If diminution of discharge rates from seeps and springs does occur as a consequence of
mining and reclamation activities, any lost water will be replaced according to all

applicable Utah State laws and regulations using the water replacement source specified
in R645-301-727. The quantity and quality of replacement water detailed in R645-301-
727 will be suitable for the existing premining uses and approved postmining land uses.

It should be noted that the proposed Coal Hollow Mine plan calls for the temporary
permanent diversion of a reach of the Lower Robinson Creek stream channel
approximately 2,000 feet in length in the southeast % of Section 19, T39S, R5SW. Details
of the proposed diversion are given in Chapter 5, Section 527.220 of this MRP. If this
action results in diminution of groundwater or surface-water resources, where required a
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suitable mitigation for this potential impact will be designed and implemented in
consultation with the Division of Oil, Gas and Mining.

If excess groundwater were to be encountered during mining operations such that it could
not be adequately managed or discharged in compliance with the Utah UPDES discharge
permit (which is considered unlikely), Alton Coal Development, LLC may when
necessary and with the approval of the Utah Division of Oil, Gas and Mining construct
supplemental containment and settlement ponds in which mine discharge waters may be
held for treatment (where necessary) and subsequent discharge through UPDES discharge
points in compliance with the UPDES discharge permit.

724.700 Alluvial Valley Floor Determination

A field investigation has been performed in the proposed Coal Hollow Mine permit and
adjacent area to provide to the Division the information required to make an evaluation
regarding the existence of a probable alluvial valley floor in the proposed Coal Hollow
Mine permit and adjacent area. The results of this field investigation and related
information is provided in Appendix 7-1. Additional information regarding potential
alluvial valley floors in the area is provided in Appendix 7-7.

A report detailing the findings of a previous field investigation performed by Water

Engineering & Technology, Inc., entitled “Geomorphological and sedimentological
characteristics of Sink Valley, Kane County, Utah” is included as Appendix 7-4.
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725 BASELINE CUMULATIVE IMPACT AREA INFORMATION

Appendix 7-1 contains the results of a comprehensive investigation of groundwater and
surface-water systems in the proposed Coal Hollow Mine permit and adjacent area.
Appendix 7-1 also includes information regarding the probable hydrologic consequences
of coal mining in the proposed Coal Hollow Mine permit area and recommendations for
hydrologic monitoring. Appendix 7-1 also includes the results of a field investigation
performed in the proposed Coal Hollow Mine permit and adjacent area to provide to the
Division of Oil, Gas and Mining the information required to make an evaluation
regarding the existence of a probable alluvial valley floor in the proposed Coal Hollow
Mine permit and adjacent area. This Information together with the information submitted
herein can be used to assess the probable cumulative hydrologic impacts of coal mining
and reclamation operations in the proposed Coal Hollow Mine permit and adjacent area
as required by R645-301-729.

R645-301-726 Modeling

No numerical models have been created for the permit area nor are any planned.

727 ALTERNATIVE WATER SOURCE INFORMATION

This section provides information on the alternative water source that will be used to
replace water from groundwaters or surface waters should they be impacted by mining
and reclamation activities in the proposed Coal Hollow Mine permit and adjacent area.
The alternative water source is a water production well planned for construction on
private land leased by Alton Coal Development, LLC in the northwest quarter of Section
29, Township 39 South, Range 5 West. The planned location for the well, which is
situated within the proposed Coal Hollow Mine permit area, is shown on Drawing 5-8C.
The well will produce water from the alluvial groundwater system in Sink Valley in
locations up-gradient of proposed mining operations. Based on aquifer testing performed
in the alluvial groundwater system near the proposed water well (using the existing well
Y-61 as a pump testing well), it is believed that adequate water can be produced from the
new well to satisfy the potential water replacement needs of the mine. Details of the
aquifer testing and information on the hydrogeologic characteristics of the Sink Valley
alluvial groundwater system are presented in Appendix 7-1.

Water quality data from the Sink Valley alluvial groundwater system near the location of
the proposed new water well have been collected from well Y-102 and have been
submitted electronically to the Utah Division of Oil, Gas and Mining Utah Coal Mining
Water Quality Database (UDOGM, 2007). It is anticipated that the quantity and quality
of water produced from the new water production well will be suitable for the existing
premining uses and approved postmining land uses.
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It should be noted that the proposed water replacement well source will produce water
from the coarse-grained alluvial groundwater system in Sink Valley. Nearby springs that
could potentially be impacted by mining and reclamation activities are supported by the
same alluvial groundwater system. However, while modest decreases in the artesian
hydraulic pressures in the alluvial groundwater system could potentially result in
diminution of spring flows, the planned new water well will likely be approximately 100
feet deep and will be equipped with an electric well pump giving it the capacity to
produce groundwater from the alluvial system even if the hydraulic head in the area were
to be diminished such that artesian flow conditions temporarily ceased to exist.

An analysis of the total average discharge of state appropriated groundwaters from the
permit and adjacent area has been performed to determine whether the quantity of water
that could likely be produced from the new water replacement well will be adequate for
potential replacement needs. Based on baseline spring discharge data submitted to the
Division (UDOGM, 2007), it is determined that the average discharge of all state
appropriated groundwater from groundwater discharge area A (Drawing 7-3, Drawing 7-
4) is approximately 35 gpm. The state appropriated waters in groundwater discharge
Area A include most of the significant springs in the area and essentially all of the largest
springs in the area (Drawing 7-3; Appendix 7-3). The average discharge of all state
appropriated groundwater from groundwater discharge area B (Drawing 7-4) is
approximately 17 gpm. Using an unlikely worst-case scenario and assuming that all
springs with state appropriated waters in both Areas A and B were to cease flowing, a
total replacement of approximately 52 gpm would be required. The proposed new water
well located in Section 29, Township 39 South, Range 5 West will be designed to
produce water at that quantity and, therefore, should be able to provide adequate
replacement water in even this worst-case scenario (which is not considered likely).
Aquifer analysis described in Appendix 7-1 suggests that the yield of the alluvial
groundwater system in which the new water well will be constructed should be capable of
sustaining discharges of the required magnitude and for the lengths of time that the need
for replacement water would be likely. It should be noted that if the need arises to
provide replacement water for impacted state appropriated waters, the duration of the
need will likely be of a relatively short duration (see Section 728 below).

Alton Coal Development, LLC has entered into a written agreement with the town of
Alton, Utah to transfer the point of diversion for 50 acre-feet of water for use at the Coal
Hollow Mine. A copy of this agreement is included in Appendix 7-8 (in confidential
binder). This water will be available for all uses at the mine including potential use for
water replacement. The planned new water well will be constructed on lands currently
leased by Alton Coal Development, LLC. Consequently, no new landowner access
agreement will be required for the drilling of the well.
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728  PROBABLE HYDROLOGIC CONSEQUENCES (PHC)
DETERMINATION

This section describes the probable hydrologic consequences of surface coal mining in
the proposed Coal Hollow Mine permit area. This determination is based on data
presented herein and on information provided in Appendix 7-1. This mining and
reclamation plan has been designed to minimize potential adverse impacts to the
hydrologic balance. It should be noted that this PHC and also Appendix 7-1 may be
updated periodically as required as additional hydrogeologic information and mining data
become available in the future.

728.310 Potential adverse impacts to the hydrologic balance

Other than the possible short-term diminution in discharge rates from alluvial
groundwater systems, including the potential short-term diminution of discharge rates
from some springs and seeps in Sink Valley, appreciable adverse impacts to the
hydrologic balance, either on or off the permit area are not expected to occur. The basis
for this determination is discussed below.

As discussed in Section 721 above, minimal groundwater resources exist in the Tropic
Shale, which directly overlies the coal reserves in proposed mining areas. Groundwater
in the Tropic Shale does not provide measurable baseflow discharge to streams in the
area. The lack of appreciable groundwater flow in the Tropic Shale is a result of the poor
water transmitting properties of the marine shale unit. Consequently, it is anticipated that
little groundwater will be encountered in the Tropic Shale in mining areas. Thus, the
potential for adverse impacts to the hydrologic balance resulting from mining through the
Tropic Shale in the proposed Coal Hollow Mine permit area is minimal.

Similarly, as described in Section 722 above, groundwater resources in the Dakota
Formation underlying the coal seam to be mined are not appreciable. This condition is
fundamentally a result of the heterogeneity of the rock strata in the Dakota Formation
which impedes the ability of the formation to transmit groundwaters significant distances
vertically or horizontally. The presence of the essentially impermeable Tropic Shale on
top of the Dakota Formation also minimizes the potential for vertical recharge to the
Dakota Formation. Mining operations will remove the overlying Tropic Shale rock strata
from the Dakota Formation in addition to the Smirl coal seam deposit at the top of the
Dakota Formation in mined areas. However, because the pre-mining hydraulic
communication between the Tropic Shale and the underlying Dakota Formation in
planned mining areas is believed to be minimal, the removal of the Tropic Shale
overburden and Smirl coal seam from the Dakota Formation, followed by the rapid
backfilling of pit areas with low-permeability fill materials should not result in adverse
impacts to the hydrologic balance in the Dakota Formation (i.e., the post-mining degree
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of hydraulic communication between the Dakota Formation and the overlying low-
permeability backfill material will be similar to that of the pre-mined condition).

It should be noted that the first water-bearing strata underlying the coal seam to be mined
in the proposed Coal Hollow Mine permit area from which appreciable quantities of
groundwater can be produced is the Navajo Sandstone. The Navajo Sandstone aquifer is
of regional significance in that it provides groundwater of good quality to domestic,
agricultural, and municipal wells regionally and provides baseflow to springs and
streams. The Navajo Sandstone does not crop out in the proposed Coal Hollow Mine
permit and adjacent area. The formation is effectively isolated from proposed mining
areas by more than 1,000 feet of rock strata of the Dakota and Carmel Formations (which
includes large thicknesses of low-permeability shales and siltstones). The Navajo
Sandstone aquifer will not be impacted by proposed mining operations. It should be
noted that some previously proposed mining operations in the Alton Coal Field have
proposed drilling and pumping of large amounts of groundwater from high-capacity
production wells in the Navajo Sandstone aquifer for operational use. No such wells are
planned in the proposed Coal Hollow Mine permit and adjacent area.

Of primary importance to the hydrologic balance in the proposed Coal Hollow Mine
permit and adjacent area are alluvial groundwater systems. As discussed in Section 722
and in Appendix 7-1, alluvial groundwater systems in the area support springs, seeps,
diffuse groundwater discharge, and a limited number of wells. The bulk of the alluvial
groundwater flux through the area occurs in alluvial sediments that include coarse-
grained and finer-grained sediments near the eastern margins of Sink Valley, east of the
proposed Coal Hollow Mine permit area. Lesser quantities of alluvial groundwater
migrate through finer-grained alluvial sediments (predominantly clays, silts, and sands) in
the western portions of Sink Valley and in the Lower Robinson Creek drainage within the
proposed Coal Hollow Mine permit area. Discharges from alluvial groundwater systems
in Sink Valley do not contribute measurable quantities of baseflow to streams (at least at
the surface in the stream channel). Alluvial groundwater systems in the Lower Robinson
Creek area are much less extensive than the alluvial groundwater systems in Sink Valley.
Other than the emergence of small quantities of alluvial groundwater from the stream
banks where the stream channel intersects the alluvial groundwater system, discharge
from the alluvial groundwater system as springs or seeps in Lower Robinson Creek is
generally not observed. Perched groundwater conditions exist locally in the alluvial
groundwater system in the Lower Robinson Creek drainage.

In the general sense, surface coal mining activities in the proposed Coal Hollow Mine
permit area have the potential to impact groundwater systems primarily through three
mechanisms:

1) Where water-bearing strata in proposed mining areas are mined through,
groundwater systems within these strata will obviously be directly intercepted,

2) Where groundwater flow paths through mine openings are interrupted,
groundwater flow in down-gradient areas could be diminished, and
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3) Where mine openings intercept permeable strata, groundwater resources in up-
gradient areas could potentially be diminished if appreciable quantities of
groundwater were to be drained from up-gradient areas.

The potential for the occurrence of each of these potential impacts are described in the
following.

Direct Interception of Groundwater Resources

As discussed above, groundwater resources in the relatively impermeable Tropic Shale in
the proposed permit area are meager. Consequently, it is improbable that direct
interception of appreciable groundwater in the Tropic Shale will occur. Additionally,
because Tropic Shale groundwater systems generally do not support discharges to springs
or provide baseflow to streams, the potential interception of limited quantities of
groundwater in the Tropic Shale will not adversely impact the hydrologic balance.
Similarly, groundwater resources in the Dakota Formation (including within the Smirl
coal seam) are meager. While the Smirl coal seam will be extracted through mining
operations, the underlying strata of the Dakota Formation will not be disturbed.
Consequently, adverse impacts to groundwater systems in the Dakota Formation through
direct interception of groundwater resources are not anticipated.

Alluvial groundwater systems in planned mining areas in the proposed Coal Hollow Mine
permit area will be directly intercepted by the mine openings. It is not anticipated that
the direct interception of shallow alluvial groundwater will adversely impact the overall
hydrologic balance in the region. This is because no substantial springs, seeps or other
important groundwater resources have been identified in proposed mine pit areas
(Drawing 7-1). In the pre-mining condition, any diffuse groundwater discharge to the
ground surface that occurs is primarily lost to evapotranspiration and does not contribute
appreciably to the overall hydrologic balance in the area.

Because of the prevailing low-permeabilities of the alluvial sediments within the
proposed mine disturbance area, it is unlikely that the direct mining of the alluvial
groundwater system within these areas could cause impacts to subirrigation and soil
moisture contents in up-gradient areas.

It is considered likely that the average hydraulic conductivity of the placed run-of-mine
backfill material will be low. This is because of the pervasiveness of low-permeability,
clay-rich materials in the mine overburden and the anisotropic nature of the placed fill
material. Consequently, the potential for the migration of appreciable quantities of
groundwater through the fill is considered low. However, to minimize the potential for
long-term impacts to the alluvial groundwater system in Sink Valley up-gradient of
mining areas that could occur as a result of the long-term draining of alluvial
groundwater into the pit backfill area, a permanent, engineered low-permeability barrier
will be emplaced adjacent to the undisturbed alluvial sediments along the eastern edge of
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the pit 15 disturbance area. Information and design details for this low-permeability
barrier are provided in Appendix 7-10. Accordingly. the potential for impacts to
subirrigation and soil moisture in the lands up-gradient of mining areas will be minimized
by both the placment of the low-permeability backfill. and the emplacement of the low-
permeability engineered barrier adjacent to Pit 15.

The potential for short-term impacts to subirrigation and soil moisture in the lands up-
gradienet of proposed mining areas will be minimized through the implementation of the
hydrology resource contingency plan described in Appendix 7-9.

Diminution of down-gradient groundwater resources

Where groundwater flow paths that convey groundwater to down-gradient areas exist in
areas that will be mined, there is the potential that diminution of down-gradient
groundwater resources could occur. In the proposed Coal Hollow Mine permit area, it is
considered unlikely that appreciable diminution of down-gradient resources will occur as
a result of mining and reclamation activities. The basis of this conclusion is presented
below.

Groundwater resources in the Tropic Shale are meager and groundwater flow rates are
very slow through the marine shale unit. Groundwater systems in the Tropic Shale do not
support appreciable spring or seep discharge nor do they provide measurable baseflow to
streams down-gradient of mining areas. Consequently, the potential for adverse impacts
to the hydrologic balance as a result of mining through Tropic Shale is considered
minimal.

Similarly, groundwater resources in the Dakota Formation are meager. The potential for
lateral and vertical migration of groundwater through the formation is limited by the
pervasiveness of low-permeability shaley strata in the formation and the lateral
discontinuity of permeable strata. Groundwater systems in the Dakota Formation do not
support appreciable spring or seep discharge nor do they provide measurable baseflow to
streams down gradient of mining areas. Additionally, with the exception of the relatively
low-permeability Smirl coal seam located at the top of the formation, groundwater
systems in Dakota Formation rock strata below the coal seam will not be disturbed by
mining and reclamation activities. Consequently, the potential for adverse impacts to the
hydrologic balance as a result of mining through Dakota Formation strata is considered
minimal. It should be noted that spring SP-4 discharges at about 1 gpm approximately
1.1 miles south of the proposed Coal Hollow Mine permit area from an apparent
fault/fracture system in the Dakota Formation that may be related to the Sink Valley
Fault. It is unlikely that appreciable migration of groundwater through the Sink Valley
Fault system in the relatively impermeable Tropic Shale or shallow alluvium in the
proposed Coal Hollow Mine permit area occurs. Consequently, it is considered unlikely
that mining and reclamation activities in the proposed Coal Hollow Mine permit area will
cause a diminution of discharge from spring SP-4.
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Alluvial groundwater systems in proposed mining areas area supported primarily by
clays, silts, and fine-grained sands. In proposed mining areas in Sink Valley, appreciable
coarse-grained alluvial sediments were not encountered in drill holes or back-hoe
excavations. Significant layers of clean coarse alluvium, which could rapidly convey
significant amounts of groundwater, were likewise not observed. The results of slug
testing performed on wells in and adjacent to proposed mining areas likewise suggest that
the potential for rapid migration of groundwaters through alluvial sediments in proposed
mining areas is low (Tables 7-8 and 7-9). These data and observations suggest that the
flux of groundwater migrating through the alluvial sediments in proposed mining areas in
Sink Valley (that could support down-gradient groundwater systems) is not large. Much
of the groundwater migrating through the alluvial sediments in proposed mining areas (in
the East % of Section 30, T39S, R5W) likely leaves the groundwater system through
diffuse discharge to the land surface and is lost evapotranspiration and does not
contribute to the overall hydrologic balance in the area. In Sink Valley, a preferential
pathway for alluvial groundwaters through deep coarse-grained alluvial sediments likely
exists along the east side of Sink Valley. While the thickness of the alluvium in proposed
mining areas in Sink Valley generally does not exceed 50 feet (and in many locations is
much less), the alluvial sediments along the eastern side of Sink Valley adjacent to
proposed mining areas range from about 120 to 140 feet. Of the total flux of
groundwater through the alluvial groundwater systems in Sink Valley, most of the flux is
likely through this coarse-grained portion of the system. The percentage of the total flux
that migrates through clayey and silty alluvial sediments in proposed mining areas along
the western flanks of Sink Valley is likely much less.

It should be noted that highly permeable strata were encountered from about 60 to 75 feet
depth just above the bedrock interface at the SS well cluster (monitoring well SS-75;
Table 7-2). This well is screened in an area of burned or eroded coal (the coal is absent)
and consequently, mining will not occur at this location. The coal seam is present at the
nearby C9 cluster area. Were mining operations to intercept this highly permeable zone,
substantial groundwater inflows into the mine openings could occur. Consequently, prior
to surface mining in this area, the boundary between the competent coal seam and the
area of burned or eroded coal will be more precisely defined by drilling or other suitable
techniques such that mine openings can be designed to avoid these areas of potentially
large groundwater inflows.

As discussed in Section 722 above, alluvial groundwater from Sink Valley discharges to
several springs and seeps and as diffuse discharge to the ground surface in the northwest
% of Section 32, T39S, R5W (see Drawing 7-4; groundwater discharge area B). This
groundwater discharge is likely a result of the constriction in Sink Valley in this area and
the corresponding decrease in the cross-sectional area of the alluvial sediments in the
valley, which forces groundwater to discharge at the surface. Most of the groundwater
discharge in this area is likely derived from the up-gradient alluvial groundwater systems
in the eastern portion of the valley (i.e., the coarse-grained portion of the alluvial
groundwater system), which is situated east of the proposed Coal Hollow Mine permit
area. This conclusion is based on 1) the substantially larger cross-sectional area of the
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alluvium in the deeper eastern portion of the valley relative to that in proposed mining
areas near the western margins of the valley, 2) the higher hydraulic conductivity of the
sediments in the coarse-grained part of the alluvial system, and 3) the lack of other
apparent discharge mechanisms for the coarse-grained system further downstream in Sink
Valley Wash (i.e., there are no significant alluvial springs or seeps further downstream in
Sink Valley Wash and the system apparently does not contribute measurable baseflow to
Sink Valley Wash further downstream (at least at the surface in the stream channel, as
evidenced by the lack of baseflow in the wash monitored at SW-9).

Because most of the alluvial groundwater discharge supporting springs and seeps in this
area is likely not derived from groundwater systems that underlie planned mining areas in
the proposed Coal Hollow Mine permit area, it is considered unlikely that discharges
from the springs and seeps in northwest % of Section 32 T39S, R5W will be appreciably
diminished as a result of the proposed mining and reclamation activities. While
considered unlikely, some temporary impacts to discharge rates from springs and seeps in
this area are possible. In particular, it should be noted that mining in the southernmost
portions of the proposed Coal Hollow Mine permit area has a somewhat greater potential
to decrease groundwater discharge rates at spring SP-6, which is located about 600 feet
below the southernmost proposed mining areas (Drawing 7-2). SP-6 is an alluvial seep
which has been impounded with an earthen dam from which measurable discharge is
generally not present.

It is critical to note that individual mine pits in this area will remain open for short
lengths of time, generally no more than about 60 to 120 days. (measured from the time
the mining of the pit is completed to the time the pit is backfilled). Mining operations in
the vicinity near the alluvial groundwater discharge area in the northwest ' of Section 32
T39S, R5W are planned to be completed in about 1 year. Thus, any potential impacts to
discharge rates from down-gradient groundwater systems will be short-lived. Following
the backfilling and reclamation of mine openings, the potential for interception or re-
routing of alluvial groundwater away from the groundwater discharge area in northwest
Y of Section 32 T39S, R5W will be negligible. As stated above, most of the flux through
the Sink Valley alluvial groundwater system that supports springs and seeps in the area
occurs in the eastern portion of the valley, which will not be impacted by mining and
reclamation activities. Consequently, long-term impacts to discharge rates from springs
and seeps in this area are not anticipated. It should also be noted that if increased
quantities of groundwater were to be encountered in mine workings in lower Sink Valley
such that the water would need to be discharged to surface drainages, the mine water will
ultimately be discharged to the Sink Valley Wash drainage (i.e., the water will remain in
its drainage basin).

Alluvial groundwater systems in the Lower Robinson Creek area are much less extensive
than the alluvial groundwater system in Sink Valley. Perched groundwater conditions
exist locally in the alluvial groundwater system in the Lower Robinson Creek drainage.
Other than the re-emergence of alluvial groundwater flowing beneath the Lower
Robinson Creek stream channel where the stream channel exists directly on bedrock
substrate, discharges from the alluvial groundwater system as springs or seeps in Lower
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Robinson Creek are not observed. Consequently, mining operations in the Lower
Robinson Creek drainage will likely not result in diminution of down-gradient
groundwater resources.

It should be noted that the proposed Coal Hollow Mine plan calls for the temporary
permanent diversion of a reach of the Lower Robinson Creek stream channel
approximately 2,000 feet in length in the southeast % of Section 19, T39S, RSW. Details
of the proposed diversion are given in Chapter 5, Section 527.220 of this MRP. If this
action results in diminution of groundwater or surface-water resources, where required a
suitable mitigation for this potential impact will be designed and implemented in
consultation with the Division of Oil, Gas and Mining.

If any Utah State appropriated water rights are impacted by mining and reclamation
operations in the proposed Coal Hollow Mine, these will be replaced according to all
applicable Utah State laws and regulations using the designated water replacement source
described in Section 727 above.

Draining of up-gradient groundwater resources

Where surface mining occurs adjacent to up-gradient groundwater systems, there is a
potential that draining of groundwater from the up-gradient groundwater system into the
mine voids could occur. This condition could occur if a sufficiently large and permeable
stratum were to be intercepted that is in good hydraulic communication with the up-
gradient groundwater system through which appreciable quantities of water could be
transmitted.

To more fully evaluate the potential for draining of up-gradient groundwater resources, a
field investigation was performed during the winter of 2006-2007 that was designed to
facilitate the characterization of the alluvial groundwater system in the proposed Coal
Hollow Mine permit and adjacent area. Specifically, this program was designed 1) to
better define the vertical and lateral extent of permeable, coarse-grained sediments in the
alluvial groundwater system, 2) to characterize the water bearing and water transmitting
properties of alluvial sediments, and 3) to evaluate the degree of hydraulic
communication between the coarse-grained portion of the alluvial system in Sink Valley
and the clayey alluvial sediments in proposed mining areas.

This field investigation included 1) the drilling and installation of 30 monitoring wells, 2)
the performance of a 28-hour pumping and recovery test on the alluvial testing
production well Y-61 (which is a 6.625-inch well constructed in 1980 as part of a
previous coal mining application for groundwater pumping for alluvial aquifer testing)
with contemporaneous measuring of water levels in the monitoring well network and
contemporaneous measuring of spring discharge rates at three alluvial springs, and 3) the
slug testing of 20 monitoring wells to determine approximate values of hydraulic
conductivity. The results of the field investigation including analysis of the data
collected in the investigation are presented in Appendix 7-1 and are summarized below.
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Other than occasional pebbles or small rocks, coarse-grained sediments (i.e., gravels and
coarse sands) were not encountered in the drilling of wells along the eastern margins of
proposed mining areas in Sink Valley (C1, C2, C3, and C4 well clusters). (It should be
noted that the C2 well cluster is located west of the eastern limit of the mine disturbance.
The mine openings will intercept the C2 well cluster and the area to the east to locations
west of well Y-102). Rather, the sediments encountered in the drilling of these wells
were dominated by clays and silts with subordinate amounts of fine-grained sand.
Similarly, coarse-grained deposits were not encountered in well clusters C6, C7, C8, and
C9. There was no indication during drilling of any appreciable thickness of highly
permeable strata through which groundwater could rapidly be transmitted (although it
should be noted that the presence of thin sand layers are difficult to identify in wet auger
drilling returns). Similarly, appreciable amounts of high-permeability coarse-grained
alluvial sediments were not noted in alluvial sediments investigated in backhoe excavated
pits and erosional escarpments in Sink Valley.

The hydraulic heads measured in alluvial monitoring wells near proposed mining areas in
Sink Valley (C2, C3, C4, C7, C8, and C9) did not indicate artesian pressures. Rather,
marked upward or downward vertical hydraulic gradients were not observed in any of
these areas and water levels were consistently within several feet of the ground surface.

The results of pump testing in the alluvial groundwater system demonstrate that the
springs in the northwest % of Section 29, T39S, R5W are in direct hydraulic
communication with the coarse-grained alluvial groundwater system in which the
pumping well Y-61 is screened. Discharge rates (or water levels at Sorensen Spring)
measured at each of the four springs (SP-8, SP-14, SP-20, and Sorensen spring)
monitored during the 28-hour pumping test responded to pumping at the well.
Monitoring wells at clusters C2, C3, and C4 near the easternmost proposed mining areas
also showed small, muted responses, with declines measured in water levels during the
28-hour test ranging from about 0.05 to 0.10 feet. Other monitoring wells in proposed
mining areas did not respond measurably to pumping at Y-61. It should be noted that
after the pumping well was turned off at the end of the 28-hour pumping test, spring
discharge rates and water levels in alluvial monitoring wells recovered to approximate
pre-testing levels.

The results of slug testing of wells in the proposed Coal Hollow Mine and adjacent area
are presented in Table 7-8. Using these hydraulic conductivity values together with
measured thicknesses of saturated alluvial sediments determined during drilling, and
hydraulic gradient values determined from water levels measured in monitoring wells,
rates of estimated groundwater inflows to mine openings have been calculated using
Darcy’s Law (Table 7-9).
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Darcy’s Law may be expressed as.

Q=KIA
Where groundwater discharge rate
= hydraulic conductivity

= hydraulic gradient

= cross-sectional area

> RO

The values listed in Table 7-9 are reported as inflow rates per 100 lineal feet of mine
openings oriented perpendicular to the groundwater flow direction. Calculations at
individual locations are adjusted for the thickness of the saturated alluvium at that
location. For all calculations in Table 7-9, a gradient of 0.10 has been used, which is
considered a conservative estimate for the alluvial groundwater system in the vicinity of
the planned Coal Hollow Mine workings. It is important to note that while values for
saturated aquifer thickness and local hydraulic gradient in the alluvial groundwater
system can be determined relatively precisely, hydraulic conductivity values determined
from slug testing methods are generally considered as order-of-magnitude estimates.
Consequently, the information from Table 7-9 should be used for general purposes only.
The estimated groundwater inflow rates presented in Table 7-9 suggest that copious,
unmanageable amounts of alluvial groundwater will likely not be encountered. It should
be noted, however, that alluvial sediments located east of the C2 well cluster may contain
coarser grained sediments similar to those intercepted in well Y-102. Special mining
protocols will be employed (See Appendix 7-9) when mining in this these-and-adjacent
areas (pits +3-15; see Section 728.333) to minimize the potential for interception of large
groundwater inflows.

As surface mining operations advance toward the alluvial groundwater discharge area in
the northwest % of Section 29, T39S, RSW (See Drawing 7-4; groundwater discharge
area A), the information in Table 7-9 suggests that groundwater inflow rates in this area
will be modest, generally on the order of a few tens of gallons per minute or less per 100
lineal feet of mine opening. However, it should be noted that, as discussed above, if mine
openings in this area were to intersect a substantial thickness of coarse-grained alluvial
material that was in good hydraulic communication with the coarse-grained alluvial
system located along the eastern margins of Sink Valley, substantially greater rates of
groundwater inflow could occur. Based on the information in Tables 7-8 and 7-9, this is
not considered likely.

As mining operations advance toward the alluvial groundwater discharge area in the
northwest % of Section 29, T39S, R5W (See Drawing 7-4; groundwater discharge area
A) and groundwater discharge from up-gradient alluvial groundwater systems occurs,
there is the potential that discharge rates from alluvial springs in this area could be
diminished. The magnitude of this potential impact will be largely dependent on the
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drainage rate and volume of groundwater that may be drained from the up-gradient
alluvial groundwater system.

The potential for diminution of discharge from alluvial springs near proposed mining
areas near the northwest % of Section 29, T39S, R5W will be minimized because:

1) As mining progresses toward the groundwater discharge area in the northwest '
of Section 29, T39S, R5W (see Drawing 7-4, groundwater discharge area A),
groundwater inflows into mine openings and discharge rates from the nearby
alluvial springs will be closely monitored. If groundwater inflow rates into mine
openings are excessive, where necessary Alton Coal Development, LLC will use
a suitable technique to minimize groundwater inflow rates into the mine. These
techniques may include the use of bentonite or natural clay filled cutoff walls or
other means where appropriate to isolate and protect groundwater resources up-
gradient of mining activities, and

2) Individual mine pits in the proposed Coal Hollow Mine will remain open for short
lengths of time, generally no more than about 60 to 120 days (measured from the
time the mining of the pit is completed to the time the pit is backfilled).
Consequently, any potential impacts to spring discharge rates in the alluvial
groundwater system in this area will likely be short-lived. Because the alluvial
groundwater recharge areas are located well up-gradient of proposed mining areas
(mountain-front recharge) and will not be impacted, recharge to the alluvial
system should continue uninterrupted, it is anticipated that water levels in the
artesian groundwater system should recover from any mining-related declines in
hydraulic head subsequent to the completion of mining in the area.

Groundwater discharge from the springs in the northwest % of Section 29, T39S, R5W
(See Drawing 7-4; groundwater discharge area A) do not contribute any measurable
baseflow discharge to streams in the area. This conclusion is based on the lack of any
baseflow discharge in streams down-gradient of this area in Sink Valley (see monitoring
data for SW-6 and SW-9). Rather, most of this discharge is likely ultimately lost to
evapotranspiration as the water migrates across the low-permeability, near-surface clayey
sediments in Sink Valley. Consequently, the potential temporary diminution of discharge
from alluvial springs in the northwest % of Section 29, T39S, R5W would not result in
appreciable adverse impacts to the surrounding hydrologic balance.

It is considered likely that the average hydraulic conductivity of the placed run-of-mine
backfill material will be low. This is because of the pervasiveness of low-permeability,
clay-rich materials in the mine overburden and the anisotropic nature of the placed fill
material. Consequently, the potential for the migration of appreciable quantities of
groundwater through the fill is considered low. However, to minimize the potential for
long-term impacts to the alluvial groundwater system in Sink Valley up-gradient of
mining areas that could occur as a result of the long-term draining of alluvial
groundwater into the pit backfill area, a permanent, engineered low-permeability barrier
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will be emplaced adjacent to the undisturbed alluvial sediments along the eastern edge of
the pit 15 disturbance area. Information and design details for this low-permeability
barrier are provided in Appendix 7-10. An evaluation of the permanent barrier for pit 15
has been performed by Mr. Alan O. Taylor of Taylor Geo-Engineering, LLC.
Information in the Taylor Geo-Engineering report indicates that the 50-foot wide barrier
will prevent any appreciable drainage of alluvial groundwater from the coarse-grained
alluvial groundwater system centered east of the permit area into the backfilled pit areas.
Laboratory analysis of the Tropic Shale material from which the barrier will be
constructed indicates that the compacted shale material will perform adequately to
successfully contain the alluvial groundwater. Using this technique, the pit areas will be
reclaimed to restore the approximate pre-existing groundwater levels in Sink Valley.

Accordingly, the potential for impacts to subirrigation and soil moisture in the lands up-
gradient of mining areas will be minimized by both the placment of the low-permability
backfill, and the emplacement of the low-permeability engineered barrier adjacent to Pit
15.

The potential for short-term impacts to subirrigation and soil moisture in the lands up-
gradienet of proposed mining areas will be minimized through the implementation of the
hydrology resource contingency plan described in Appendix 7-9.

If any Utah State appropriated water rights are impacted by mining and reclamation
operations in the proposed Coal Hollow Mine, these will be replaced according to all
applicable Utah State laws and regulations using the designated water replacement source
described in Section 727 above.

728.320 Presence of acid-forming or toxic-forming materials

Chemical information on the acid- and toxic-forming potential of earth materials
naturally present in the proposed permit area are presented in Appendix 6-2. Chemical
information on the low-sulfur Smirl coal seam proposed for mining is presented in
Appendix 6-1 (confidential binder). Based on laboratory analytical data, it is apparent
that acid-forming and toxic-forming materials that could result in the contamination of
surface-water or groundwater supplies in the proposed Coal Hollow Mine permit and
adjacent area are generally not present.

Selenium was not detected in any of the samples from the proposed Coal Hollow Mine
permit area. Likewise, concentrations of water-extractable boron were also low, being
less than 3 mg/kg in all samples analyzed. The pH of groundwaters in and around the
proposed Coal Hollow Mine permit area are moderately alkaline (UDOGM, 2007). Data
in Appendix 6-2 likewise indicate moderately alkaline conditions in sediments in the
proposed permit area. The solubility of dissolved trace metals is usually limited in waters
with alkaline pH conditions. Consequently, high concentrations of these metal
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constituents in groundwaters and surface waters with elevated pH levels are not
anticipated. Additionally, most of the materials that will be handled as part of mining
and reclamation activities in the proposed Coal Hollow Mine area are of low hydraulic
conductivity (i.e. clays, silts, shales, siltstones, claystones, etc.). Consequently, it is
anticipated that groundwater seepage volumes through low-permeability backfill and
reclaimed land surfaces in reclaimed mine pit areas and excess spoils storage areas will
not be large. Additionally, reclaimed areas will be regraded, sloped, and otherwise
managed to minimize the potential for land erosion, to restore approximate surface-water
drainage patterns, and also to minimize the potential for ponding of surface waters on
reclaimed areas (other than “roughening” or “gouging” of some areas to enhance
reclamation). Thus, the potential for interactions between large amounts of disturbed
earth materials and groundwaters and surface waters, which could result in leaching of
chemical constituents into groundwater and surface-water resources, will be minimized.

Additionally, the mining plan calls for the emplacement of 40 inches of suitable cover
material over backfilled areas made up of material types which could appreciably impact
vegetation (materials with elevated SAR ratios or other physical or chemical
characteristics that could adversely impact vegetation).

The neutralization potential greatly exceeded the acid potential in all samples analyzed,
with the neutralization potential commonly exceeding the acid potential by many times,
suggesting that acid-mine-drainage will not be a concern at the proposed Coal Hollow
Mine. Acid-forming materials in western coal mine environments often consist of sulfide
minerals, commonly including pyrite and marcasite, which, when exposed to air and
water, are oxidized causing the liberation of H' ions (acid) into the water. Oxidation of
sulfide minerals may occur in limited amounts in the mine pits where oxygenated water
encounters sulfide minerals. However, the acid produced by pyrite oxidation is quickly
consumed by dissolution of abundant, naturally occurring carbonate minerals (Appendix
6-2). Dissolved iron is readily precipitated as iron-hydroxide in well aerated waters, and
consequently excess iron is not anticipated in mine discharge water.

Other acid-forming materials or toxic-forming materials have not been identified in
significant concentrations nor are such suspected to exist in materials to be disturbed by
mining.

Because of the overall low-permeability of the rock strata and sediments surrounding the
mine workings (primarily the shales and claystones of the lower Tropic Shale), the
potential for seepage of mine water outward into adjacent stratigraphic horizons is low.
Additionally, because the floors of the mine pits need to be accessible in order to extract
the coal, the mining operations will be carried out in such a manner that the accumulation
of large amounts of water in the mine pits will be avoided.
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728.331 Sediment vield from the disturbed area.

Erosion from disturbed areas will be minimized through the use of silt fences and other
sediment control devices. Surface runoff occurring on disturbed areas will be collected
and treated as necessary to remove suspended matter. Four diversion ditches along with
four sediment impoundments are proposed for the permit area. In addition,
miscellaneous controls such as silt fence and berms are also proposed for specific areas.
The proposed locations for these structures are shown on Drawing 5-3. Details
associated with these structures can be viewed on Drawings 5-25 through 5-34 and
Appendix 5-2.

The smallest practicable area, consistent with reasonable and safe mine operational
practices will be disturbed at any one time during the mining operation and reclamation
phases. This will be accomplished through progressive backfilling, grading, and prompt
revegetation of disturbed areas. The backfilled material will be stabilized by grading to
promote a reduction of the rate and volume of runoff in accordance with the applicable
requirements. The excess spoil and fill above approximate original contour will be
graded to a maximum 3h:1v slope and revegetated to minimize erosion.

Cut ditches will be established on the shoulders of all primary roads to control drainage
and erosion. Cut and fill slopes along the primary roads will be minimal and are not
expected to cause significant erosion. In locations where there are culvert crossings (i.e.
Lower Robinson Creek), the fills slopes will be stabilized by utilizing standard methods
such as grass matting or straw wattles. The location and details for roads can be viewed
on Drawings 5-3 and 5-22 through 5-24.

Through the implementation of these sediment control measures, it is anticipated that .
sediment yield from disturbed areas in the proposed Coal Hollow Mine permit area will
be minimized.

728.332 Impacts to important water quality parameters

As discussed above, appreciable quantities of groundwater are not anticipated to be
intercepted in the Tropic Shale overlying proposed mining areas. Consequently,
discharge of Tropic Shale groundwaters from mining areas is not anticipated. Because of
the very low hydraulic conductivity of the marine Tropic Shale unit which immediately
overlies the coal in proposed mining areas, the lateral migration of appreciable amounts
of groundwater outward from proposed mine pit areas is not anticipated. Therefore, no
impacts to important water quality parameters in surrounding groundwater and surface-
water resources that could result from the interception of Tropic Shale groundwaters are
anticipated.

Similarly, appreciable quantities of groundwater are not expected to emanate from the
Dakota Formation in the mine floor into the mine openings. This conclusion is based on
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the fact that 1) vertical and horizontal groundwater flow in the Dakota Formation is
impeded by the presence of low-permeability shales that encase the interbedded lenticular
sandstone strata in the formation (i.e., the formation is not a good aquifer), 2) appreciable
natural discharge from the Dakota Formation in the surrounding area to springs or
streams is not observed, supporting the conclusion that the natural flux of groundwater
through the formation is meager, and 3) mining will commence near the truncated up-dip
end of the formation, minimizing the potential for elevated hydraulic head in the Dakota
Formation. The results of slug testing performed on wells screened in the Smirl coal
seam indicate relatively low values of hydraulic conductivity for the coal seam (Table 7-
8). In much of the proposed mining area, the coal seam is dry. Thus, large inflows of
groundwater from the coal seam into mine workings are not anticipated. Likewise, the
potential for seepage out of mine pits through the coal seam is minimal. Consequently,
impacts to important water-quality parameters in the Dakota Formation potentially
resulting from mining operations are not anticipated, nor are impacts to important water-
quality parameters in surrounding groundwater and surface-water systems anticipated as
a result of interactions with intercepted Dakota Formation groundwater.

The water quality of groundwaters in the alluvial groundwater system up-gradient of
mining operations will likely not be impacted by mining and reclamation activities in the
proposed Coal Hollow Mine. Were alluvial groundwaters intercepted by mine openings
allowed to flow into the mine pits, there would be the potential for substantially increased
TDS concentrations as the water interacts with the marine Tropic Shale and the Smirl
coal seam. This occurrence will be avoided.

As groundwater naturally migrates through the shallow, fine-grained alluvial sediments
in the proposed Coal Hollow Mine permit and adjacent area (most evident in Sink
Valley), the quality of the water is naturally degraded (see Appendix 7-1). In the distal
portions of Sink Valley, most notably concentrations of magnesium, sulfate, and
bicarbonate are elevated in the alluvial groundwater.

The potential for TDS increases associated with interaction of waters with the Tropic
Shale can be minimized by avoiding contact where practical between water sources and
earth materials containing soluble minerals. Where possible, groundwater that will be
encountered in alluvial sediments along the margins of mine pit areas will be routed
through pipes, ditches or other conveyance methods away from mining areas via gravity
drainage so as to prevent or minimize the potential for interaction with sediments
disturbed by mining operations (including contact with the mined coal seam). If diverted
alluvial groundwater were allowed to interact extensively with the Tropic Shale bedrock
or Tropic Shale-derived alluvial sediments, similar increases in magnesium, sulfate,
bicarbonate, and TDS concentrations would be anticipated. Consequently, where
intercepted groundwaters will be routed around disturbed areas through pipes or well-
constructed and maintained ditches, it is anticipated that detrimental impacts to important
water quality parameters in these waters will be minimal.

The pumping and discharging of mine water from mine pits at the proposed Coal Hollow
Mine permit area is not anticipated. The impoundment of substantial quantities of water
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within the mine pits would likely result in degradation of groundwater quality and is also
not compatible with the proposed surface mining technique (the coal extraction
operations occur at the bottom of the mine pit and thus they cannot be performed in
flooded mine pits). As discussed above, the only likely foreseeable source of appreciable
quantities of groundwater is from the alluvial groundwater systems overlying the low-
permeability Tropic Shale in proposed mining areas. Where this alluvial groundwater is
encountered in mining areas, it will be diverted away from mine workings prior to
significant interaction with sediments in disturbed areas. Any discharge from the mine
pits that does occur will be regulated under a Utah UPDES discharge permit.

Acid mine drainage is not anticipated at the proposed Coal Hollow Mine permit area.
This is due primarily to the relatively low sulfur content of the coal (see Appendix 6-1;
confidential binder) and rock strata in the permit and adjacent area, and to the
pervasiveness of carbonate minerals in the soil and rock strata which neutralize the
acidity of the water if it occurs. If sulfide mineral oxidation and subsequent acid
neutralization via carbonate dissolution were to occur, increases in TDS, calcium,
magnesium, sulfate, and bicarbonate concentrations (and possibly also sodium
concentrations via ion-exchange with calcium or magnesium on exchangeable clays)
would be anticipated.

An analysis of the acid/base potential of samples collected from the overburden and
underburden in the proposed mining area indicates that acid mine drainage will be
unlikely to occur at the Coal Hollow Mine. The results of laboratory analysis of the
acid/base potential of samples collected from the overburden, underburden, and Smirl
coal zone are presented in Appendix 6-2. None of the overburden or underburden
samples were acid forming, as each of the intervals sampled showed excess neutralization
potential. Taken as a whole, the un-weighted composite average acid/base potential of
the 57 overburden and underburden samples indicates a net neutralization potential of
174 tons per kiloton. The neutralization potential of the composite
overburden/underburden (180 tons per kiloton) exceeds the acid potential (5.5 tons per
kiloton) by more than 32 times. A general consensus opinion mentioned by the National
Mine Land Reclamation Center (OSM, 1998) is that if the net acid/base potential exceeds
30 tons per kiloton, and the ratio of neutralization potential to acid potential exceeds two,
then alkaline water will be generated and acid mine drainage will not occur. The
acid/base characteristics of composite overburden and underburden in the Coal Hollow
Mine area greatly exceed both of these two criteria, suggesting the strong likelihood that
acid mine drainage will not be an issue at the Coal Hollow Mine.

Because of the net neutralization potential of the composite overburden/underburden in
the Coal Hollow Mine area described above, the pH values of groundwater in fill areas
will likely be neutral to alkaline. Accordingly, the solubility of dissolved trace metal
species in the alkaline water will likely be low. Consequently, the potential for the
mobilization and transport of trace metals in groundwater in the fill will likely also be
low. Concentrations of total selenium, water extractable selenium, water extractable
boron and other important chemical species in the overburden samples from the Coal
Hollow Mine area are generally low. Water extractable selenium concentrations in the
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analyzed Dakota Formation underburden samples range from 0.05 to 0.2 mg/kg (see
Appendix 6-2). Water extractable boron concentrations in the Dakota Formation
underburden in a single location (CH-08; 6.5 mg/kg) marginally exceed the Division
standard of 5 mg/kg. The limited quantities of material containing water extractable
selenium and boron in these concentration ranges in backfill materials are not anticipated
to result in appreciably elevated selenium or boron concentrations in groundwater or
surface water supplies. Because the hydraulic conductivity of the composite run-of-mine
backfill material (which will be rich with clays, silts, and shale) is expected to be low, the
flux of groundwater that might migrate through the backfilled pit areas is likely to be low.
Additionally, the reclaimed land surface will be graded to promote runoff of surface
waters overlying backfilled areas, thus minimizing the potential for infiltration of surface
waters into backfilled areas. Consequently, the potential for acid mine drainage or toxic
drainage from backfilled areas to surrounding groundwater and surface-water supplies
will be minimized.

As outlined in the topsoil and subsoil sampling plan in Chapter 2 of this MRP, materials
with poor quality SAR, elevated selenium or boron concentrations, or poor pH as defined
by Division guidelines will not be placed in the upper four feet of the reclaimed surface.
These materials will also not be placed in the backfill within the top four feet of
ephemeral drainages with 100 year flood plains, or in the top four feet in surface water
impoundments, or in the top four feet in intermittent or perennial drainages including 100
year flood plains as outlined in the Division guidelines. Materials placed in the top four
feet will be sampled to ensure that only suitable materials are placed in the top four feet
of the reclaimed surface.

It is noteworthy that in the neighboring state of Wyoming, a water extractable selenium
standard of 0.3 mg/kg is considered suitable for topsoil and topsoil substitutes, with
concentrations ranging from 0.3 to 0.8 mg/kg being considered marginally suitable for
topsoil and topsoil substitute.

As is typical with coal seams regionally, laboratory analyses of coal samples from the
Coal Hollow Mine area indicates that there is a net acid forming potential in the coals of
the Smirl coal zone (see Appendix 6-2). However, the mining plans call for the mining
and removal of 95% of the total coal seam thickness from mining areas, leaving only
minor amounts of coal in backfilled areas. Consequently, the potential contribution to the
overall acid/base potential of the composite backfill material would be small. Assuming
a worst-case-scenario — that all the coal would be retained in the backfill material — the
calculated acid/base potential of the composite backfill material is still well within the
limits suggested by OSM (1998) to indicate that alkaline discharge without acid mine
drainage would be likely.

As described in Chapter 5, Section 532, surface runoff that occurs on disturbed areas will
be treated through sedimentation ponds or other sediment-control devices and particulate
matter will be allowed to settle prior to the discharging of the water to the receiving
water, thus controlling suspended solids concentrations.
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At any mining operation there is the potential for contamination of soils, surface-water
and groundwater resources resulting from the spillage of hydrocarbons. Diesel fuels,
oils, greases, and other hydrocarbons products will be stored and used at the mine site for
a variety of purposes. A spill Prevention Control and Countermeasure Plan will be
implemented that will help minimize any potential detrimental impacts to the
environments.

Spill control kits will be provided on all mining equipment and personnel will be trained
to properly control spills and dispose of any contaminated soils in an appropriate manner.

Based on these findings, it is concluded that the potential for mining and reclamation

activities in the proposed Coal Hollow Mine permit area to cause detrimental impacts to
important water quality parameters is minimal.

728.333 Flooding or streamflow alteration

As described above, appreciable groundwater inflow from the Tropic Shale and Dakota
Formation into mine pits at the proposed Coal Hollow Mine are not anticipated.
Appreciable groundwater inflows are anticipated only from the relatively thin, overlying
alluvial groundwater systems. The thicknesses of the alluvium adjacent to mine openings
in the proposed mining areas is generally less than 40 to 50 feet. The hydraulic
conductivities of the predominantly clayey and silty alluvial sediments are low, and
consequently, very large or sudden groundwater inflows into mine openings are not
anticipated. Where appreciable alluvial groundwater is encountered adjacent to mine
openings, it will be routed away from mining areas through ditches of other conveyance
mechanisms. Consequently, discharge of mine water from the mine pits is not
anticipated. The rates of alluvial groundwater drainage that could occur will likely not be
of a magnitude that could potentially cause flooding or streamflow alteration in either the
Sink Valley Wash or Lower Robinson Creek drainages.

If excess groundwater were to be encountered during mining operations such that it could
not be adequately managed or discharged in compliance with the Utah UPDES discharge
permit (which is considered unlikely), Alton Coal Development, LLC may when
necessary construct supplemental containment and settlement ponds in which mine
discharge waters may be held for treatment (where necessary) and subsequent discharge
through UPDES discharge points in compliance with the UPDES discharge permit,
minimizing the potential for flooding or streamflow alteration in areas adjacent to
mining. To ensure that the mine is able to deal with any unforeseen

When coal mining near the eastern edge of the Coal Hollow Mine permit area occurs
(mine pits 13-15), special measures will be taken to minimize the potential for the
interception by the mine openings of large quantities of groundwater from artesian
groundwater system in the northwest % of Section 29, TSW, R39S, and to adequately
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deal with groundwater inflows if such occur. Details of the contingency plan for this
occurrence are provided in Appendix 7-9.

When mining operations advance toward the eastern edge of the permit boundary in pits
13+4and 15, material excavating in the alluvial sediments will be performed
incrementally and with caution. As excavation proceeds, if coarse, water-bearing alluvial
sediments (gravels) are encountered, overburden removal in that area will be stopped.
The excavation equipment operator will recover the exposed gravel zone with local
impermeable sediments (abundant in the alluvium in the area) to halt groundwater inflow
if possible. The hydrogeologist will be called to the site to access the hydrogeologic
conditions. An investigation of the situation will be performed and a suitable work plan
will be developed prior to the resumption of overburden removal in that area. The work
plan will be designed to minimize the potential for intercepting unacceptably large
inflows of groundwater into the mine pits. The work plan will most likely involve
trenching in the alluvium in zones up-gradient of the mine pit area and the emplacement
of a low-permeability cut-off wall. The cut-off wall would be emplaced in the excavated
trench using bentonite-or-other acceptable native low-permeability materials. The cut-off
wall would be designed to isolate the mine openings from the coarse-grained alluvial
groundwater system sufficient to decrease mine inflows to acceptable levels (i.e. so as to
minimize the potential for detrimental impacts to the hydrologic balance and to minimize
the potential for flooding of mine pits or causing flooding or stream alteration).

As a temporary measure to manage any potential large groundwater inflows that may
occur in these areas prior to the installation of a suitable up-gradient hydraulic barrier, the
intercepted alluvial groundwaters would be routed along mine benches that “daylight” to
the natural land surface in areas to the south. The water would be diverted into pond 4
which has an appreciable storage capacity and discharge structure.

It should be noted that the interception of moderate amounts of groundwater from
shallow alluvial groundwater systems in these areas is considered likely. Modest inflows
of shallow groundwater intercepted by the mine workings in these areas would be
manageable and not of significant concern. The objective of the work plan would be to
ensure that strong hydrodynamic communication between the coarse-grained artesian
alluvial groundwater systems in the eastern portion of Sink Valley with the Coal Hollow
Mine workings is not established.

To prevent the migration of alluvial groundwater from the coarse-grained alluvial
groundwater system centered east of the mine permit area into mine pit backfill areas
after the completion of mining, a permanent low-permeability barrier will be constructed
along the eastern edge of the pit 15 area. Details of this plan are provided in Appendix 7-
10.
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The rate at which alluvial groundwater will be intercepted by the proposed Coal Hollow
Mine will be variable by location and time in permit area. Because of the heterogeneity
inherent in most alluvial deposits, the quantifying of precise aquifer parameters in the
various mining areas is not straightforward. Additionally, the geometry of the mine
openings including the horizontal lengths and heights of mine pit faces adjacent to
saturated groundwater systems that are exposed at any point in time are dynamic
variables in the surface mining environment. Consequently, precise quantifications of
mine groundwater interception rates are not readily obtainable. However, using the
estimated mine pit groundwater inflow rates presented as discharge per linear foot of
open pit in Table 7-9, it is considered likely that mine interception will be on the order of
a few tens of gallons per minute in dry areas and at times when open pit sizes are small,
to several hundred gallons per minute in wetter areas and at times when the open pit size
is large. It is important to note that inflows into individual pit areas will be short lived, as
the individual pits will commonly remain open for a few weeks to a few months.

The reasonably foreseeable maximum quantity of water that could be intercepted by the
Coal Hollow Mine is largely a function of the manner in which coal mining operations
are conducted in areas where the potential for encountering appreciable groundwater
inflows is greatest. If large areas of water-bearing coarse-grained sediments were to be
rapidly exposed in mine pit areas, large quantities of water would be anticipated (likely
several thousands of gallons per minute). However, as described above, mining
operations will be carried out in these areas using the special mining protocols described
above. Consequently, large cross-sectional exposures of water-bearing coarse-grained
alluvial sediments will not be allowed to be exposed to the mine pits and large inflows of
groundwater on that magnitude are not anticipated.

In the unanticipated event that excessive quantities of water were to flow into the mine
pits by any mechanism, the water would be pumped from the pits using a suitable pump
and piping equipment that will be located on-site at the Coal Hollow Mine for such a
contingency. Such water would be managed appropriately as required by all applicable
State and Federal regulations. It should be noted that it is not in the mine’s interest to
allow excessive water to flow into the mine pits. All reasonable efforts will be taken to
minimize the potential for flooding of the mine pits (an event that is not considered
reasonably foreseeable or probable to occur).

Through the implementation of the above described mining protocols in areas where
potentially large groundwater inflows could reasonably be anticipated to occur, the
potential for the interception of large quantities of water by the mine is minimized.
Consequently, the potential for flooding or streamflow alteration that could occur as a
result of intercepting and discharging large quantities of water will be minimized and is
considered unlikely.

The principal surface-water drainages in and adjacent to the proposed Coal Hollow Mine
permit area are in many locations not stable in their current configurations (see
photograph section). Currently, these stream drainages are actively eroding their
channels during precipitation events, resulting in down-cutting and entrenchment of
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stream channels, the formation of unstable near-vertical erosional escarpments adjacent
to stream channels (which occasionally spall off into the stream channel), aggressive
headward erosion of stream channels and side tributaries, and the transport of large
quantities of sediment associated with torrential precipitation events. These processes are
currently actively ongoing in the proposed permit and adjacent area and the upper extents
of these erosional processes are in many locations migrating upward in stream channels,
resulting in increasing lengths of unstable stream channels.

Hereford (2002) suggests that the valley fill alluviation in the southern Colorado Plateau
occurred during a long-term decrease in the frequency of large, destructive floods, which
ended in about 1880 with the beginning of the historic arroyo cutting. Hereford (2002)
further suggests that the shift from deposition to valley entrenchment coincided with the
beginning of an episode of the largest floods in the preceding 400-500 years, which was
probably caused by an increased recurrence and intensity of flood-producing El Nino
Southern Oscillation events beginning at ca. A.D. 1870.

The exact causes of the entrenchment of stream channels and the creation of the
numerous arroyos currently in existence in the southwestern United States are not
completely understood. Vogt (2008) suggests that three primary factors resulted in the
arroyo formation. These factors included 1) changes in climate that produced heavy
rainfall, 2) land-use practices such as livestock grazing, and 3) natural cycles of erosion
and deposition caused by internal adjustments to the channel system. The temporal
coincidence of the causes may have magnified the effect of each factor.

Each of these factors likely contributed to the formation of the entrenched stream
drainages and arroyos in the Coal Hollow Project area. Gregory (1917) states that
historical evidence indicates that the cutting of Kanab Creek began when a large storm
occurred on 29 July 1883, and that unusually large amounts of precipitation were
received in 1884-85. In this period the Kanab Creek channel was down-cut by 60 feet
and widened by 70 feet for a distance of about 15 miles. The lowering of Kanab Creek
may have resulted in a lowering of the local base level and consequent incision of both
Sink Valley Wash and Lower Robinson Creek. As suggested by Vogt (2008), other
factors, such as the heavy livestock grazing in the local area, which was occurring
contemporaneously with the heavy thunderstorm events, likely also contributed to the
overall conditions that brought about the stream down-cutting episode in the late 1800s.

While the precise sequence of events and conditions that triggered the arroyo formation
and stream entrenchment in the principle surface drainages in and adjacent to the Coal
Hollow Project area is not known, it is readily apparent that the principle surface water
drainages are not currently in a condition of equilibrium. Stream head-cutting (headward
erosion), bank erosion, and spalling of the steep stream channel walls are ongoing
processes in the Coal Hollow Project area.

The mining and reclamation plan for the Coal Hollow Mine has been designed to

minimize the potential for sediment yield and erosion in the mine permit area.
Accordingly, the mining and reclamation plan minimizes the potential for stream channel
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erosion and instability within the permit area. No mining-related activities are planned
that would likely result in a worsening of the current instability of the surface water
drainages in the permit and adjacent area.

The Coal Hollow Mine mining and reclamation plan calls for reclamation activities
concurrent with mining progression, which results in the smallest disturbed area footprint
and minimizes the length of time that the land surface is susceptible to erosion. The plan
also calls for soil tackifiers to be used as a temporary soil stabilizer on reclamation areas
prior to seeding. Seeded areas will be mulched. Vegetation established in final
reclamation areas will minimize the potential for sediment yield and stream erosion in the
long term.

The potential for erosion on the planned excess spoils pile will likewise be minimized.
The design plans for the excess spoils pile call for the side slopes exceeding 60 feet in
height to be constructed with concave slopes to promote slope stability and to minimize
the erosion potential. The excess spoils pile will also be revegetated to minimize the
erosion potential.

The Lower Robinson Creek reconstruction will likewise be constructed to promote
stability and resistance to erosion. Details of the Lower Robinson Creek reconstruction
are shown on Drawings 5-20A and 5-21A. The construction of the channel will include
riprap of the channel bottom and the inclusion of an inner flood plane to minimize
erosion during flooding events. The stream channel will be revegetated to minimize
erosion potential. The Lower Robinson Creek reconstruction is designed to leave the
drainage in a condition at final bond release that is at least as stable as the current pre-
mining condition.

Following reclamation, stream channels will be returned to a stable state to the extent
possible given the currently unstable state of natural drainage channels in the area.
Stream channels will be designed to withstand anticipated storm events, thus minimizing
the potential of flooding in the reclaimed areas.

The overall condition of the land surface and the surface-water drainages within the
permit area at final bond release will likely meet or exceed the current pre-mining
conditions. However, it should be noted that Alton Coal Development, LLC will have no
control over the land management practices and landowner activities that may be
implemented on the privately owned lands of the reclaimed Coal Hollow Mine area after
final bond release. Accordingly, the degree of erosional stability and overall conditions
in the reclaimed lands and stream drainages in the post bond-release period is not in the
control of Alton Coal Development, LLC.

The existing principle surface-water drainages adjacent to the proposed Coal Hollow
Mine permit area have large discharge capacities (lower Sink Valley Wash below the
County Road 136 crossing, Lower Robinson Creek, and Kanab Creek). These drainages
periodically convey large amounts of precipitation runoff water associated with torrential
precipitation events. The anticipated discharge rates from alluvial groundwater drainage
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and the maximum reasonably foreseeable amount of mine discharge water that could
potentially be required to be discharged from mine pits is much less than that periodically
occurring during major torrential precipitation events. The addition of modest amounts
of sediment-free water into these stream channels has the potential to cause minor
increases in channel erosion. However, the magnitude of this potential impact will likely
be small relative to that occurring during torrential precipitation events.

Most precipitation waters falling on disturbed areas will be contained in diversion ditches
and routed to sediment impoundments that are designed to impound seasonal water and
storms. Sediment control facilities will be designed and constructed to be geotechnically
stable. This will minimize the potential for breaches of sediment control structures, which if
they occur could result in down-stream flooding and increases in stream erosion and
sediment yield. Emergency spillways will be part of the impoundment structures to provide
a non-destructive discharge route should capacities ever be exceeded.

Details associated with these structures can be viewed on Drawings 5-25 through 5-34
and Appendix 5-2.

It should be noted that during the startup and construction phase of the mine operation,
while the ditches and sediment control ponds are being constructed, temporary silt
control measures will be utilized. These measures may include the use of silt fences or
other appropriate sediment control measures as necessary.

As shown on Drawing 5-26, there are two sediment impound watershed areas within the
mine permit area (Watershed 5 and Watershed 6) from which precipitation runoff water
will not be routed through sediment ponds.

Watershed 5 area includes 28 acres near the Sink Valley Wash/Lower Robinson Creek
drainage divide. The land surface in Watershed 5 is relatively flat, sloping at about a one
percent grade. Because of the flatness of the land surface in Watershed 5, it is not
practical to construct ditches to convey water from this area to a sediment pond.
Consequently, control of sediment in runoff water from Watershed 5 will be
accomplished through the use of a silt fence or other appropriate sediment control
measure placed along the western permit boundary adjacent to Watershed 5 (see Drawing
5-26). Precipitation water falling on Watershed 5 will be retained as soil moisture,
retained in the lowest portions of the watershed and allowed to evaporate or infiltrate or,
after treatment with silt fences or other appropriate sediment control measures, allowed to
flow down gradient onto lower lying adjacent areas.

Watershed 6 includes 19 acres located within the permit boundary east of the proposed
Lower Robinson Creek reconstruction (see Drawing 5-26). The land surface in this area
slopes gently toward the west at an approximately three to four percent grade. The
Watershed 6 area will be isolated from a sediment pond by the reconstructed Lower
Robinson Creek stream channel. Control of sediment in Watershed 6 will be
accomplished through the installation of a silt fence or other appropriate sediment control
measure along the margin of the watershed as shown on Drawing 5-26. The soils on the
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post-mining land surface in Watershed 6 will initially be stabilized with the use of
tackifiers. Subsequent revegetation of the land surface in Watershed 6 will minimize the
potential for erosion. After treatment with silt fences or other appropriate sediment
control measures, precipitation water falling on Watershed 6 will be allowed to flow
down-gradient toward adjacent lands or toward the Lower Robinson Creek stream
channel.

The potential for flooding or streamflow alteration resulting from mining and reclamation
activities at the proposed Coal Hollow Mine permit area is considered minimal.

728.334 Groundwater and surface water availability

Groundwater use in the proposed Coal Hollow Mine permit and adjacent area is generally
limited to stock watering and domestic use in Sink Valley. Some limited use of spring
discharge water for irrigation has occutred in Sink Valley, although such irrigation is not
occurring presently nor has it occurred in at least the past 10 years. The areas of
groundwater use in the proposed Coal Hollow Mine permit and adjacent area are located
in the northwest % of Section 29, T39S, RSW (see Drawing 7-4; groundwater discharge
area A), and in the northwest % of Section 32, T39S, R5W (see Drawing 7-4;
groundwater discharge area B). The likely future availability of groundwater in each of
these areas is discussed below.

Groundwater discharge area A (Northwest Y, Section 29, T39S, R5W)

Groundwater use in area A occurs from several alluvial springs and seeps that are used
for stock watering and limited domestic use. As described in Section 728.311 above,
short-term diminution in discharge rates from springs in northwest % of Section 29,
T39S, RSW are possible as mining operations advance toward these springs. This
potential impact is associated with the possible drainage of up-gradient alluvial
groundwater into mine openings as mining advances toward groundwater discharge area
A. Because individual mine pits will typically remain open for less than about 60 to 120
days (measured from the time the mining of the pit is completed to the time the pit is
backfilled) before subsequently being backfilled and reclaimed, the potential for long-
term drainage of alluvial groundwater into the mine voids is negligible, and thus any
potential decreases in alluvial discharge in groundwater discharge area A is anticipated to
be short-lived.

If groundwater inflow rates into mine openings in this area are excessive, such that
appreciable impacts to the springs and seeps in groundwater discharge area A are likely,
where necessary Alton Coal Development, LLC will use a suitable technique to minimize
groundwater inflow rates into the mine voids. These techniques may include the use of
bentonite or natural clay filled cutoff walls or other means where appropriate to isolate
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and protect groundwater resources up-gradient of mining activities. Consequently, the
potential that groundwater could become unavailable in this area is minimal.
Additionally, if alluvial groundwater resources were to become unavailable in this area
due to mining and reclamation activities in the proposed Coal Hollow Mine permit area,
groundwater will be replaced according to all applicable State laws and regulations using
the replacement water source described in Section 727 above. Details of the contingency
plan for this occurrence are provided in Appendix 7-9.

To prevent the migration of alluvial groundwater from the coarse-grained alluvial
groundwater system centered east of the mine permit area into mine pit backfill areas
after the completion of mining, a permanent low-permeability barrier will be constructed
along the eastern edge of the pit 15 area. Details of this plan are provided in Appendix 7-
10.

It should be noted that the proposed water replacement source is a new well that will
produce groundwater;-water-well-Y-61; produces-water from the coarse-grained alluvial
groundwater system in Sink Valley. Nearby springs that could potentially be impacted
by mining and reclamation activities are supported by the same alluvial groundwater
system. However, while modest decreases in the artesian hydraulic pressures in the
alluvial groundwater system could potentially result in diminution of spring flows, the
new well waterwel-Y-61-is150-feet-deep-and-will be equipped with an electric well
pump providing the capability to produce groundwater from the alluvial system even if
the hydraulic head in the alluvial groundwater system were to be diminished such that
artesian flow conditions temporarily ceased to exist.

Groundwater discharge area B (Northwest Y, Section 32, T39S, R5W)

Groundwater use in groundwater discharge area B occurs at alluvial springs and seeps
located southeast of the proposed Coal Hollow Mine permit area that are used for stock
watering and limited domestic use. As described in Section 728.311 above, although
some temporary and short-lived diminution in discharge rates from springs in northwest
% of Section 29, T39S, R5W is possible, this potential impact is not considered likely.

In the event that alluvial groundwater resources were to become unavailable in this area
due to mining and reclamation activities in the proposed Coal Hollow Mine permit area,
groundwater will be replaced according to all applicable State laws and regulations using
the replacement water source described in Section 727 above.
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Surface-water availability

Surface-water use in the proposed Coal Hollow Mine permit and adjacent area occurs in
the Sink Valley Wash drainage and in Lower Robinson Creek. Surface waters in the Sink
Valley Wash drainage (primarily from Water Canyon via an irrigation diversion and from
Swapp Hollow; appreciable discharge in Sink Valley Wash below Section 29 T39S, R5SW
is usually absent) are utilized for both stock watering and limited irrigation use. Stream
water in the Sink Valley Wash drainage is derived from runoff from the adjacent
Paunsaugunt Plateau area. Because the surface water in the drainage originates from
areas up-gradient areas located large distances from proposed mining areas, and because
the stream channel is entirely outside the permit area and will not be impacted by mining
and reclamation activities, there is essentially no probability that surface water
availability in the Sink Valley Wash drainage could become unavailable as a result of
mining and reclamation activities.

Discharge in Lower Robinson Creek immediately above the proposed Coal Hollow Mine
permit area typically occurs only in direct response to significant precipitation or
snowmelt events. Thus, surface-water availability is currently limited in this drainage
prior to any mining activities.

Seepage of alluvial groundwater into the deeply incised lower Robinson Creek stream
channel occurs near the contact with the underlying Dakota Formation in the southeast
quarter of Section 19, T39S, RSW. This water is likely related to saturated alluvial
deposits directly underlying the Robinson Creek stream channel and emerges near where
the stream channel intersects the alluvial groundwater system. This seepage of alluvial
water is usually about 5 - 10 gpm or less and is routinely monitored at monitoring station
SW-5 (Drawing 7-2).

It should be noted that the proposed Coal Hollow Mine plan calls for the permanent
diversion of a reach of the Lower Robinson Creek stream channel approximately 2,000
feet in length in the southeast % of Section 19, T39S, R5W. Details of the proposed
diversion are given in Chapter 5, Section 527.220 of this MRP. If this action results in
diminution of the meager discharge of surface water in the drainage below the planned
diversion, where required a suitable mitigation for this potential impact will be designed
and implemented in consultation with the Division of Oil, Gas and Mining.

The information presented above suggests that the potential for significant impacts to
groundwater and surface-water availability resulting from mining and reclamation
activities in the proposed Coal Hollow Mine permit and adjacent systems in the region is
low.
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728.340 Whether mining and reclamation activity will result in
contamination, diminution or interruption of State-appropriated
waters

State appropriated water rights in the proposed Coal Hollow Mine permit and adjacent
area are shown on Drawing 7-3 and tabulated in Appendix 7-3.

Appropriated groundwaters include alluvial springs and seeps in the northwest % of
Section 29, T39S, R5W (groundwater discharge area A), springs and seeps in the
northwest % of Section 32, T39S, R5W (groundwater discharge area B). State
appropriated surface waters include reaches of Sink Valley Wash east of the proposed
Coal Hollow Mine permit area, and reaches of Lower Robinson Creek.

The potential for mining and reclamation activities at the proposed Coal Hollow Mine
permit area to result in contamination, diminution or interruption of State-appropriated
water in the proposed Coal Hollow Permit and adjacent area are described in detail in
Sections 728.310, 728.320, 728.332, and 728.334.

With the possible exception of short-term diminution in discharge rates from springs and
seeps in the northwest % of Section 29, T39S, R5W, Contamination, diminution, or
interruption of State-appropriated waters in the proposed Coal Hollow Mine permit and
adjacent area are not anticipated. It should be noted that if groundwater inflow rates into
mine openings in this area are excessive, such that appreciable impacts to the springs and
seeps in groundwater discharge area A are likely, where necessary Alton Coal
Development, LLC will use a suitable technique to minimize groundwater inflow rates
into the mine voids. These techniques may include the use of bentonite or natural clay
filled cutoff walls or other means where appropriate to isolate and protect groundwater
resources up-gradient of mining activities, minimizing the potential for diminution of
discharge rates from these springs.

Additionally, it should be noted that the proposed Coal Hollow Mine plan calls for the
temporary pesmanent-diversion of a reach of the Lower Robinson Creek stream channel
approximately 2,000 feet in length in the southeast % of Section 19, T39S, R5W. Details
of the proposed diversion are given in Chapter 5, Section 527.220 of this MRP. If this
action results in diminution of the meager discharge of surface water in the drainage
below the planned diversion, where required a suitable mitigation for this potential
impact will be designed and implemented in consultation with the Division of Oil, Gas
and Mining.

In the event that any State appropriated waters were to be contaminated, diminished, or
interrupted due to mining and reclamation activities in the proposed Coal Hollow Mine
permit area, groundwater will be replaced according to all applicable State laws and
regulations using the replacement water source described in Section 727 above.
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730 OPERATION PLAN

Coal mining in the proposed Coal Hollow Mine permit area will occur using surface
mining techniques. All coal mining and reclamation operations will be conducted to
minimize disturbance to the hydrologic balance within the permit and adjacent areas, to
prevent material damage to the hydrologic balance outside the permit area and support
approved postmining land uses in accordance with the terms and conditions of the
approved permit and the performance standards of R645-301 and R645-302. Operations
will be conducted to assure the protection or replacement of water rights in accordance
with the terms and conditions of the approved permit and the performance standards of
R645-301 and R645-302.

In order to maximize the use and conservation of the coal resource, coal will be recovered
using large hydraulic backhoes or front end loaders and off-road trucks. Mined coal will
be hauled to a central coal processing area for crushing and placement into a stockpile.
Coal from the stockpile will be transferred into a bin and loaded into over the road trucks
for transport.

The plan, with Drawings, cross sections, narrative, descriptions, and calculations
indicates how the relevant requirements will be met. The lands subject to coal mining and
reclamation operations over the estimated life of the operations are identified and briefly
described. All appropriate information is located in the subsequent sections and
Drawings 5-1 through 5-39 and Appendices A5-1 through A5-3.

731 GENERAL REQUIREMENTS

Operations will be conducted to assure protection or replacement of water rights in
accordance with the terms and conditions of the approved permit and the performance
standards of R645-301 and R645-302.

Groundwater and Surface-Water Protection

To protect the hydrologic balance, coal mining and reclamation operations will be
conducted to handle earth materials and runoff in a manner that minimizes acid, toxic, or
other harmful infiltration to the groundwater system. Additionally, excavations, and
disturbances will be managed to prevent or control discharges of pollutants to the
groundwater.

Products including chemicals, fuels, and oils used in the mining process will be stored
and used in a manner that minimizes the potential for these products entering
groundwater systems. Concrete oil and fuel containments will be constructed as shown
on Drawings 5-3 and 5-8.
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A facilities spill plan for the Coal Hollow Mine is provided in Appendix 7-5. When
operations begin, there will be an EPA SPCC plan available on site for inspection.

The wash bay sump sludge will be removed as necessary and transported off site to an
approved hazardous waste disposal facililty.

The wash bay at the mine site will include a closed circuit water recycle system. This
system will eliminate and store water impurities and reroute water back through the wash
bay for cleaning equipment, thus minimizing water consumption the potential for
contamination of groundwater resources. Details for this structure can be viewed on
Drawings 5-3, and 5-8.

As mining operations approach springs and seeps in the northwest % of Section 29, T39S,
R5W (See Drawing 7-4; groundwater discharge area A), there is the potential for
drainage of up-gradient into mine openings to cause short-lived diminution of discharge
from these springs. If groundwater inflow rates into mine openings in this area are
excessive, such that appreciable impacts to the springs and seeps in groundwater
discharge area A are likely, where necessary Alton Coal Development, LLC will use a
suitable technique to minimize groundwater inflow rates into the mine voids. These
techniques may include the use of bentonite or natural clay filled cutoff walls or other
means where appropriate to isolate and protect groundwater resources up-gradient of
mining activities, minimizing the potential for diminution of discharge rates from these

springs. Details of the contingency plan for this occurrence are provided in Appendix 7-
9.

To prevent the migration of alluvial groundwater from the coarse-grained alluvial
groundwater system centered east of the mine permit area into mine pit backfill areas
after the completion of mining, a permanent low-permeability barrier will be constructed
along the eastern edge of the pit 15 area. Details of this plan are provided in Appendix 7-
10.

The mine will replace loss of water identified for protection in this MRP that are
impacted by mining and reclamation operations.

To protect the hydrologic balance, coal mining and reclamation operations will be
conducted to handle earth materials and runoff in a manner that minimizes acidic or toxic
drainage, prevents to the extent possible, additional contributions of suspended solids to
streamflow outside the permit area and otherwise prevents water pollution. Runoff and
sediment control measures are described in detail in Chapter 5 of this MRP. The mine
will maintain adequate runoff- and sediment-control facilities to protect local surface
waters.

Discharge of mine water that has been disturbed by coal mining and reclamation

operations is not anticipated. However, any discharges of water from areas disturbefi by
coal mining and reclamation operations that do occur will be made in compliance with all
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Utah and federal water quality laws and regulations and with effluent limitations for coal
mining promulgated by the U.S. Environmental Protection Agency set forth in 40 CFR
part 434. Discharge of mine waters will be regulated by a Utah UPDES discharge
permit.

Water pollution associated with mining and reclamation activities within the permit areas
will be controlled by:

¢ Construction of berms and/or diversion ditches to control runoff from all facilities
areas.

¢ Roads will be constructed with ditches to capture runoff

o Diversion ditches will be constructed as necessary around active mining and
reclamation areas to capture runoff from those areas.

e Sedimentation impoundments will be constructed to control discharges

o In areas where impoundments or diversions are not suitable to the surrounding
terrain, silt fence or straw bales will be utilized to control sediment discharge
from the permit area.

In order to accomplish these objectives, watershed analysis of the permit and adjacent
areas has been completed and specific designs are established for each water pollution
control structure. Primary control structures include four sediment impoundments, four
diversion ditches and miscellaneous berms. The locations of these structures can be
viewed on Drawing 5-3. The detailed analysis for these structures and specific designs
can be viewed on Drawings 5-25 through 5-34. In addition, a geotechnical analysis of
the impoundments to ensure stability can be viewed in Appendix 5-1. The watershed and
structure sizing analysis can be viewed in Appendix 5-2. In addition to these primary
structures, temporary diversions and impoundments may also be implemented, as
necessary, in mining areas to further enhance pollution controls.

Sediment control measures will be located, maintained, constructed and reclaimed
according to plans and designs given under R645-301-732, R645-301-742 and R645-301-
760. Siltation structures and diversions will be located, maintained, constructed and
reclaimed according to plans and designs given under R645-301-732, R645-301-742 and
R645-301-763. Storm water and snow melt that occurs within the facilities area will be
routed to an impoundment that will contain sediment. This impoundment will have a
drop-pipe spillway installed that will allow removal of any oil sheens that may result
from parking lots or maintenance activities by using absorbent materials to remove the
sheen. Details for this impoundment can be viewed on Drawings 5-28.

There are four sediment impoundments proposed for the permit area. These structures
will be constructed using a combination of dozers and backhoes. The structures have
been designed to contain the required storm events as specified in Appendix 5-2. The
structures will have sediment removed as necessary to ensure the required capacities.
Details for these structures can be viewed on Drawings 5-25, 5-26 and 5-28 through 5-32.
Calculations and supporting text can be viewed in Appendix 5-2.
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Four diversion ditches along with four sediment impoundments are proposed for the
permit area. In addition, miscellaneous controls such as silt fence and berms are also
proposed for specific areas. The proposed locations for these structures are shown on
Drawing 5-3. Details associated with these structures can be viewed on Drawings 5-25
through 5-34 and Appendix 5-2.

The smallest practicable area, consistent with reasonable and safe mine operational
practices will be disturbed at any one time during the mining operation and reclamation
phases. This will be accomplished through progressive backfilling, grading, and prompt
revegetation of disturbed areas.

There are no other coal processing waste banks, dams or embankments proposed within
the permit area.

Diesel fuels, oils, greases, and other hydrocarbons products will be stored and used at the
mine site for a variety of purposes. A spill Prevention Control and Countermeasure Plan
will be implemented that will help minimize any potential detrimental impacts to the
environments.

Products including potentially hazardous chemicals, fuels, and oils used in the mining
process will be stored and used in a manner that minimizes the potential for these
products to contaminate surface-water resources. Concrete oil and fuel containments will
be constructed as shown on Drawings 5-3 and 5-8.

The wash bay at the mine site will include a closed circuit water recycle system. This
system will eliminate and store water impurities and reroute water back through the wash
bay for cleaning equipment, thus minimizing water consumption the potential for
contamination of surface-water resources. Details for this structure can be viewed on
Drawings 5-3, 5-8, and Appendix 5-4.

Roads will be located, designed, constructed, reconstructed, used, maintained and
reclaimed according to R645-301-732.400, R645-301-742.400 and R645-301-762. The
specific plan for road locations and design are presented in R645-301-534. The location
and details for roads can be viewed on Drawings 5-3 and 5-22 through 5-24.

Roads will be located, designed, constructed, reconstructed, used, maintained and
reclaimed to control or prevent additional contributions of suspended solids to stream
flow or runoff outside the permit area; Neither cause nor contribute to, directly or
indirectly, the violation of effluent standards given under R645-301-751; minimize the
diminution to or degradation of the quality or quantity of surface- and ground-water
systems; and refrain from significantly altering the normal flow of water in streambeds or
drainage channels. No acid- or toxic-forming substances will be used in road surfacing.

All roads will be removed and reclaimed according to Drawings 5-35 and 5-36. The .
estimated timetable for removing these roads is shown on Drawing 5-38. Cut ditches will
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be established on the shoulders of all primary roads to control drainage and erosion. Cut
and fill slopes along the primary roads will be minimal and are not expected to cause
significant erosion. In locations where there are culvert crossings (i.e. Lower Robinson
Creek), the fills slopes will be stabilized by utilizing standard methods such as grass
matting or straw wattles.

All wells will be managed to comply with R645-301-748 and R645-301-765. Water
monitoring wells will be managed on a temporary basis according to R645-301-738.

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow
Mine permit and adjacent area, including exploration holes and boreholes used for water
wells or monitoring wells, will be designed to prevent contamination of groundwater and
surface-water resources and to protect the hydrologic balance. A diagram depicting
typical monitoring well construction methods is shown in Drawing 7-11. Monitoring
wells will include a protective hydraulic seal immediately above the screened interval, an
annular seal plugging the borehole above the hydraulic seal to near the ground surface,
and a concrete surface seal extending from the top of the hydraulic seal to the ground
surface which is sloped away from the well casing to prevent the entrance of surface
flows into the borehole area. Well casings will protrude above the ground surface a
sufficient height so as to minimize the potential for the entrance of surface water or other
material into the well. A steel surface protector with a locking cover will be installed at
monitoring wells to prevent access by unauthorized personnel. Where there is potential
for damage to monitoring wells, the wells will be protected through the use of barricades,
fences, or other protective devices. These protective devices will be periodically
inspected and maintained in good operating conditions. Monitoring wells will be locked
in a closed position between uses.

When no longer needed for monitoring or other use approved by the Division upon a finding
of no adverse environmental or health and safety effects, or unless approved for transfer as a
water well under R645-301-731.100 through R645-301-731.522 and R645-301-731.800,
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by
the Division in accordance with R645-301-529.400, R645-301-631.100, and R645-301-748.
Permanent closure measures will be designed to prevent access to the mine workings by
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from
entering ground or surface waters.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in
accordance with the requirements of “Administrative Rules for Water Well Drillers”, State
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of
wells will be performed by a licensed water well driller. The wells to be abandoned will be
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or
bentonite grout, or other materials approved by the Utah State Engineer’s office.
Alternatively, the well may be abandoned using a different procedure upon approval from
the Utah State Engineer’s office.
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Abandonment materials will be introduced at the bottom of the well or required sealing
interval and placed progressively upward to the top of the well. The casing will be severed a
minimum of 2 feet below the ground surface. A minimum of 2 feet of compacted native
material will be placed above the abandoned well upon completion.

Within 30 days of the completion of well abandonment procedures, a report will be
submitted to the State Engineer by the responsible licensed driller giving data related to the
abandonment of the well. This shall include the name of the licensed driller or other
person(s) performing abandonment procedures, name of well owner at the time of
abandonment, the address or location of the well by section, township, and range,
abandonment materials and equipment used, water right or file number covering the well,
the final disposition of the well, and the date of completion.

Water wells less than thirty feet deep are not regulated by the Utah Division of Water
Rights. The permanent closure and abandonment of water wells less than 30 feet deep will
be accomplished by filling the well casing with neat cement grout, sand cement grout,
unhydrated bentonite, or bentonite grout, or other appropriate materials. The well casing
will then be cut off below the ground surface and native materials placed over the
abandoned well site.

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or
otherwise managed to prevent acid or toxic contamination of water resources and to
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes
will be managed to ensure the safety of people, livestock, fish and wildlife, and machinery.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

If any exploration boreholes are to be used as monitoring wells or water wells, these will
meet the provisions of R645-301-731 and be managed according to the following.

Boreholes will be backfilled to within 1 foot of the land surface with concrete or other
materials approved by the Division as necessary to prevent contamination of groundwater or
surface-water resources or to protect the prevailing hydrologic balance. The upper
approximately 1 foot will be backfilled with native materials to facilitate reclamation (see
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and
reclamation activities will be permanently closed unless approved for water monitoring or
otherwise managed in a manner approved by the Division.

If mining and reclamation activities result in the contamination, diminution, or

interruption of State appropriated groundwater or surface-water sources, replacement
water will be provided using the alternate water source described in R645-301-727.
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Seasonal baseline water monitoring information for all water rights that could be affected
by mining in the permit and adjacent area have been submitted electronically to the
Division’s on-line hydrology database.

731.200 Water Monitoring

This section describes the hydrologic monitoring plan. Locations of surface-water and
groundwater monitoring sites are indicated on Drawing 7-10. Hydrologic monitoring
protocols, sampling frequencies, and sampling sites are described in Table 7-4.
Groundwater and surface-water monitoring locations are listed in Table 7-5. Operational
field and laboratory hydrologic monitoring parameters for surface water are listed in
Table 7-6, and for groundwater in Table 7-7. The hydrologic monitoring plan during
reclamation will be the same as during the operational phase. The hydrologic monitoring
parameters have been selected in consultation with the Division’s directive Tech-006,
Water Monitoring Programs for Coal Mines.

The groundwater and surface-water monitoring plan is extensive and includes 54
monitoring sites. The monitoring plan is designed to monitor groundwater and surface-
water resources for any potential impacts that could potentially occur as a result of
mining and reclamation activities in the proposed Coal Hollow Mine permit and adjacent
area. Each of the sampling locations and their monitoring purpose are described below.

Streams

Kanab Creek will be monitored at sites SW-3 (above the permit area), and SW-2 (below
the permit area). Lower Robinson Creek will be monitored at sites SW-4 (above the
permit area), SW-101 (within the permit area), and SW-5 (below the permit area above
the confluence with Kanab Creek). The irrigation water near SW-4 will also be
monitored at site RID-1. Swapp Hollow creek will be monitored above the permit area at
site SW-8. Sink Valley Wash will be monitored at SW-6 (a small tributary to the wash
immediately below the permit area) and at SW-9, located in the main drainage below the
permit area. All of these locations, with the exception of RID-1) will be monitored for
discharge and water quality parameters specified in Table 7-6 quarterly, when reasonably
accessible. Additionally, Lower Robinson Creek will be monitored at site BLM-1, which
is near the location of alluvial groundwater emergence in the bottom of the stream
channel. BLM-1 and RID-1 will be monitored for discharge and field water quality
parameters.
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Springs

Eight springs from alluvial groundwater area A will be monitored including SP-8, SP-14,
SP-16, SP-19, SP-20, SP-22, SP-24 and Sorensen Spring. Spring SP-8 is a developed
spring in area A that provides culinary water for the Swapp Ranch house. SP-8 will be
monitored for discharge and operational laboratory water quality measurements quarterly
when reasonably accessible. Springs SP-14, SP-16, SP-19, SP-20, SP-22, SP-24 and
Sorensen Spring springs will be monitored for discharge and field water quality
measurements quarterly when reasonably accessible.

Springs SP-4 and SP-6, and SP-33, which are located in Sink Valley below the proposed
mining area, will also be monitored. SP-6 is an area of diffuse seepage above an earthen
impoundment in the wash immediately below the permit area. Spring SP-33 is a
developed spring that discharges into a pond below the permit area and provides culinary
water to two adjacent cabins. Each of these Springs SP-6 and SP-33 will be monitored
for discharge and operational laboratory water quality measurements quarterly when
reasonably accessible. SP-4 discharges from a fault/fracture system in the Dakota
Formation near the canyon margin in Sink Valley Wash below the permit area. Spring
SP-4 will be monitored for discharge and field water quality measurements quarterly
when reasonably accessible. Spring SP-3 discharges from pediment alluvium in the
upland area above Sink Valley Wash more than a mile from the permit area. It is
extremely unlikely that discharge rates or water quality at this spring could be impacted
as a result of mining-related activities in the mine permit area. However, this spring will
be monitored for discharge and field water quality measurements quarterly, primarily to
provide background data from springs in the region.

Wells

Wells Y-98 (Robinson Creek alluvium above the permit area), Y-45 (coal seam well in
Swapp Hollow above permit area), Y-102 (flowing alluvial well in alluvial groundwater
discharge area A), Y-36 (coal seam well in Sink Valley above the permit area), Y-38
(coal seam well in Sink Valley permit area), Y-61 (alluvial well at the Sorenson Ranch),
and C5-130 (new monitoring well in alluvial groundwater discharge A) will be monitored
quarterly when reasonable accessible. Well Y-61 will be monitored for groundwater
operational laboratory water quality parameters to monitor groundwater quality in
alluvial groundwater discharge area A. The other wells will be monitored for water level
only.

Additionally, 19 newly constructed monitoring wells constructed in the Sink Valley
alluvial groundwater system will be monitored quarterly. These include C2-15, C2-28,
C2-40, C3-15, C3-30, C3-40, C4-15, C4-30, C4-50, C7-20, C9-15, C9-25, C9-40, LS-28,
LS-60, LS-85, SS-15, SS-30, and SS-75. All of these wells will be monitored quarterly
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for water level. Additionally, wells LS-85 and SS-30 will be monitored for groundwater
operational laboratory water quality measurements.

Additionally two wells in the Lower Robinson Creek alluvium will be monitored for
water level and groundwater operational laboratory chemistry. These include UR-70
located above proposed mining locations in the Lower Robinson Creek drainage, and LR-
45, located below proposed mining areas adjacent to Lower Robinson Creek. It should
be noted that LR-45 is located near a proposed sediment pond impoundment.
Consequently, if this well becomes unsuitable for monitoring, an alternate location will
be used to monitor the Lower Robinson alluvial groundwater system in this area.

Wells C0-18 and C0-54 are located near the initial proposed mining areas in the Lower
Robinson Creek drainage. These will be monitored for water level quarterly.

It should be noted that many of the wells specified for monitoring in this monitoring plan
will at some point be destroyed or rendered inoperable as the mine workings precede
through the area. These wells will be monitored until such a time as they are destroyed or
become inoperable.

Groundwater and surface-water monitoring will continue through the post-mining periods
until bond release. The monitoring requirements, including monitoring sites, analytical
parameters and the sampling frequency may be modified in the future in consultation
with the Division if the data demonstrate that such a modification is warranted.

731.530 State-appropriated water supply

The proposed water replacement well will be used both as a water supply source for the
mine and for water replacement if needed. Alton Coal Development, LLC commits to
having the water-replacement well (or other appropriate water replacement source as
approved by the Division) drilled and developed before beginning overburden removal
for Pits 13, 14, and 15.
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731.600 Stream Buffer Zones

Any perennial or intermittent streams in the mine area will be protected by 100 foot
stream buffer zones on either side of these streams. Coal mining and reclamation
operations will not cause or contribute to the violation of applicable Utah or federal water
standards and will not adversely affect the water quality and quantity or other
environmental resources of the stream.

Temporary or permanent stream channel diversion will comply with R645-301-742-300.
It should be noted that the proposed Coal Hollow Mine plan calls for the temporary
permanent diversion of a reach of the Lower Robinson Creek stream channel
approximately 2,000 feet in length in the southeast % of Section 19, T39S, RSW. Details
of the proposed diversion are given in Chapter 5, Section 527.220 of this MRP. If this
action results in diminution of the meager discharge of surface water in the drainage
below the planned diversion, where required a suitable mitigation for this potential
impact will be designed and implemented in consultation with the Division of Oil, Gas
and Mining.

The areas surrounding the streams that are not to be disturbed will be designated as buffer
zones, and will be marked as specified in R645-301-521.260.

731.700 Cross sections and Maps

The locations of springs and seeps identified in the proposed Coal Hollow Mine permit
and adjacent area are shown in Drawing 7-1. The locations of baseline hydrologic
monitoring locations are shown on Drawing 7-2. The locations of water rights in the
proposed Coal Hollow permit and adjacent area are provided on Drawing 7-3. Cross-
sections depicting the stratigraphy and hydrostratigraphy of the proposed Coal Hollow
Mine permit and adjacent area are presented in Chapter 6, Drawing 6-2. Designs for
proposed impoundments in the proposed Coal Hollow permit area are shown in Drawings
5-25 through 5-31

731.800 Water Rights and Replacement

Alton Coal Development, LLC commits to replace the water supply of an owner of
interest in real property who obtains all or part of his or her supply of water for domestic,
agricultural, industrial, or other legitimate use from the underground or surface source,
where the water supply has been adversely impacted by contamination, diminution, or
interruption proximately resulting from the surface mining activities. Baseline
hydrologic information required in R645-301-624.100 through R645-301-624.200, R645-
301-625, R645-301-626, R645-301-723 through R645-301-724.300, R645-301-724.500,
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R645-301-725 through R645-301-731, and R645-301-731.210 through R645-301-
731.223 will be used to determine the extent of the impact of mining upon ground water
and surface water.

Sorensen Spring (SP-40) is the current domestic water supply for the Sorensen Ranch
(Personal communication, Darlynn Sorensen, 2008). There is currently no development
at the spring that would convey water to the ranch house. Rather, water from the spring
is obtained directly from the spring for use at the ranch. Monitoring of discharge rate and
water quality is included in the proposed water monitoring plan for the Coal Hollow
Mine. The operational and reclamation phase water monitoring protocols for this spring
are listed in Tables 7-5 and 7-7A. Should the water source be interrupted, diminished, or
contaminated, replacement water will be provided from the new water well that will be
constructed prior to the beginning of overburden removal for pits 13, 14, and 15 (see
description in section R645-301-727 above, and Drawing 5-8C) or other suitable water
replacement source as approved by the Division.

Reclamation designs for the eastern permit boundary where the mining pits meet the
undisturbed alluvium are provided in Appendix 7-10. These designs specify engineering
methods to be used to minimize drainage from the alluvium into the fill in the reclaimed
pits (as the pits are filled and reclaimed) thereby protecting the hydrologic balance in
Sink Valley. Through the emplacement of a permanent engineered low-permeability
barrier between the alluvial groundwater systems to the east of the mining area and the
mine backfill areas, the alluvial groundwater system will be effectively isolated from the
mine backfill areas. An evaluation of the permanent barrier for pit 15 has been performed
by Mr. Alan O. Taylor of Taylor Geo-Engineering, LLC. Information in the Taylor Geo-
Engineering report indicates that the 50-foot wide barrier will prevent any appreciable
drainage of alluvial groundwater from the coarse-grained alluvial groundwater system
centered east of the permit area into the backfilled pit areas. Laboratory analysis of the
Tropic Shale material from which the barrier will be constructed indicates that the
compacted shale material will perform adequately to successfully contain the alluvial
groundwater. Thereby water levels in the alluvial groundwater systems in Sink Valley
east of the pit areas will be reclaimed to approximate pre-mining levels.

As specified in R645-301-112, sroundwater quantity will be protected by handling earth
materials and runoff in a manner that will restore approximate premining recharge
capacity of the reclaimed area as a whole, excluding coal mine waste disposal areas and
fills, so as to allow the movement of water to the groundwater system.
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732 Sediment Control Measures

Sediment control measures have been designed, constructed and maintained to prevent
additional contributions of sediment to streamflow or to runoff outside the permit area.

732.100 Siltation Structures

Siltation structures within the permit area are described in Section 732.200

732.200 Sedimentation Ponds

Four diversion ditches along with four sediment impoundments are proposed for the
permit area. In addition, miscellaneous controls such as silt fence and berms are also
proposed for specific areas. The proposed locations for these structures are shown on
Drawing 5-3. Details associated with these structures can be viewed on Drawings 5-25
through 5-34 and Appendix 5-2.

Sedimentation ponds have been designed in compliance with the requirements of R645-
301-356.300, R645-301-356.400, R645-301-513.200, R645-301-742.200 through R645-
301-742.240, and R645-301-763.

No sedimentation ponds or earthen structures that will remain open are planned.

The sedimentation plan has been designed to comply with the MSHA requirements given
under R645-301-513.100 and R645-301-513.200.

732.300 Diversions

The runoff control plan is designed to isolate, to the maximum degree possible, runoff
from disturbed areas from that of undisturbed areas. Where possible, this has been
accomplished by allowing up-stream runoff to bypass the disturbed area, and routing any
runoff from undisturbed areas that enter the disturbed area into a sediment control
system.

Four diversion ditches along with four sediment impoundments are proposed for the
permit area. In addition, miscellaneous controls such as silt fence and berms are also
proposed for specific areas. The proposed locations for these structures are shown on
Drawing 5-3. Details associated with these structures can be viewed on Drawings 5-25
through 5-34 and Appendix 5-2.
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732.400 Road Drainage

All roads will be constructed, maintained and reconstructed to comply with R645-301-
742.400. Road drainage facilities include diversion ditches, culverts, containment berms,
and/or water bars. Specific plans for road drainage, road construction, and road
maintenance are presented in Chapter 5, Section 534 of this MRP.

A description of measures to be taken to obtain division approval for alteration or
relocation of a natural drainage way will be presented to the Division when necessary.

A description of measures to be taken to protect the inlet end of a ditch relief culvert will
be submitted to the Division when necessary.

All road drainage diversions will be maintained and repaired to operational condition
following the occurrence of a large storm event. Culvert inlets and outlets will be kept
clear of sediment and other debris.

733 IMPOUNDMENTS

733.100 General Plans

A professional engineer experienced in the design and construction of impoundments
with assistance from a geotechnical expert has used current, prudent, engineering
practices to design the proposed impoundments.

The plans have been certified and a detailed geotechnical analysis has been provided in
Appendix 5-1. The certifications, drawings and cross sections can be viewed in
Drawings 5-25 through 5-31 and Appendices 5-1 and 5-2.

Five impoundments are proposed to control storm water runoff and sediment from
disturbed areas. Each impoundment is designed to contain the run off from a 100 year,
24 hour duration storm event. The locations of the impoundments and the associated
watersheds can be viewed on Drawing 5-26. The following table summarizes the final
capacity results for each impoundment:
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Sedimentation Impoundment Capacities

Structure | Storage Required | Design Storage* Percent of Additional
(ac/ft) (ac/ft) requirement Storage (ac/ft)
1 2.6 3.1 119 0.5
2 1.7 23 135 0.6
3 6.3 7.7 122 1.4
4 5.7 7.5 132 1.8
1B 0.5 0.8 160 0.3

Structure 1 is a rectangular impoundment approximately 136 feet long by 81 feet wide
and 9 feet in depth. This impoundment will control storm water run off from the
facilities area. The impoundment will be constructed with a 24” drop pipe spillway in
order to prevent any oil sheens that may occur from discharging. This impoundment will
be incised into the existing ground. Part of the excavated material will be utilized to
construct an embankment on the down grade side to provide a minimum of 3 feet
freeboard. This pond will control storm water from a watershed of approximately 27
acres. The cleanout and spillway elevation are 6909’ and 6918’, respectively. The top of
the embankment is at elevation 6922’. Details for the design can be viewed on Drawing
5-28.

Structure 1B is a small rectangular impoundment that is approximately 40 feet long by 20
feet wide. This impoundment will control storm water run off from the facilities access
road system. The impoundment will be constructed with a 24” drop pipe spillway in
order to prevent any oil sheens that may occur from discharging. This impoundment will
be incised into the existing ground. Part of the excavated material will be utilized to
construct an embankment on the down grade side to provide a minimum of 2 feet
freeboard. This pond will control storm water from a watershed of approximately 5
acres. The cleanout and spillway elevation are 6892’ and 6904°, respectively. The top of
the embankment is at elevation 6906°. Details for the design can be viewed on Drawing
5-28B.

Structure 2 is a rectangular impoundment approximately 188 feet long by 36 feet wide
and 9 feet in depth. This impoundment will control storm water runoff from the
disturbed areas immediately south of Lower Robinson Creek. The impoundment will be
constructed with a 24” drop pipe spillway. Part of the excavated material will be utilized
to construct an embankment on the down grade side to provide a minimum 3 feet
freeboard. This pond will control storm water runoff from a watershed of approximately
74 acres. The cleanout and spillway elevation are 6889’ and 6898’, respectively. Top of
the embankment is at elevation 6901°. Details for the design can be viewed on Drawing
5-29.
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Structure 3 is a valley fill impoundment that will impound an area approximately 484 feet
long by 229 feet wide and 9 feet deep. The fill for the impoundment will be constructed
from an excavation 198 feet wide by 229 feet long and 8 feet deep. The embankment
will be constructed in 2 foot lifts utilizing a dozer. The top of the embankment will be a
minimum 12 feet wide. The spillway will be an open channel that will have vegetated
slopes. This pond will control storm water runoff from a watershed of approximately 300
acres. The cleanout and spillway elevation are 6802’ and 6810, respectively. Top of the
embankment is at 6814’. Details for the design can be viewed on Drawing 5-30.

Structure 4 is a rectangular pond located at the south end of the permit area that is
approximately 92 feet wide by 628 feet long and 11 feet deep. This impoundment will be
incised into the existing ground. Part of the excavation will be used to construct a 12 foot
wide embankment. The spillway will be an open channel that will have vegetated slopes.
This pond will control storm water runoff from a watershed of approximately 256 acres.
The cleanout and spillway elevation are 6823 and 6834°, respectively. Top of the
embankment is at elevation 6838°. Details for the design can be viewed on Drawing
5-31.

Open channel spillway details for impoundments 3 and 4 are provided in Drawing 5-32.
These spillways are designed for emergencies and are not expected to be used during
normal operations.

The outer slopes of the impoundments will be sloped to a maximum grade of 3h:1v.
Inside slopes will be graded to a maximum 2h:1v. The slopes will be graded and
revegetated for erosion control.

No underground mine workings exist near or under the impoundment structures;
therefore subsidence surveys are not provided.

Geologic data for the area where impoundments will be located consists of mainly fine
grained alluvium with high clay content. Seepage from the impoundments is expected to
be minimal based on the high clay content of the existing materials. Characterization of
the soils is contained in Chapter 2. Acid and Toxic analysis of the soils indicates that
water seeping through the alluvium layer will not result in reducing water quality. The
acid and toxic analysis for the alluvium can be viewed in Appendix 6-2.

Hydrologic data for the permit area is provided in Appendix 7-1. This data indicates that
there will be some seepage through the subsurface that may travel to adjacent drainages.
The quantities for this seepage are expected to be minimal and will have minimal impact
to the overall hydrologic balance. Even though seepage may occur, analysis of the soils
indicates that water quality will not be diminished.

The above information provides a summary of all the impoundment structures thaF are
proposed for the Coal Hollow Project. Detailed designs and calculations are provided in
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this section, Drawings 5-26 through 5-32 and Appendix 5-2. No other impoundments are
anticipated.

733.200 Permanent and Temporary Impoundments

All impoundments have been designed and constructed using current, prudent
engineering practices and have been designed to comply with the requirements of R645-
301-512.240, R645-301-514.300, R645-301-515.200, R645-301-533.100 through R645-
301-533.600, R645-301-733.220 through R645-301-733.226, R645-301-743.240, and
R645-301-743.

No impoundments or sedimentation ponds meeting the size or other qualifying criteria of
MSHA, 30 CFR 77.216(a) exist or are planned within the proposed Mine Permit Area.
Should impoundments and sedimentation ponds meeting the size or other qualifying
criteria of MSHA, 30 CFR 77.216(a) become necessary, compliance with the
requirements of MSHA, 30 CFR 77.216 will be met.

All five planned impoundments have been evaluated by a professional engineer to ensure
stability of each structure. The stability analysis performed resulted in a static safety
factor of at least 2.2 for each structure. The details for this analysis can be viewed in
Appendix 5-1.

No permanent impoundments are planned in the project area.

If any examination or inspection discloses that a potential hazard exists, the person who
examined the impoundment will promptly inform the Division according R645-301-
515.200.

734 Discharge Structures

Discharge structures will be constructed and maintained to comply with R645-301-744.

The proposed impoundments are designed to temporarily store water from storm events
and snow melt. Long term standing water in the impoundments is anticipated to be
seasonal and sediment will be removed as necessary to provide the required storage
capacities. Emergency spillways have been included in the designs to provide a non-
destructive discharge route should the capacities ever be exceeded. Surveys of these
impoundments will be regularly conducted to ensure that the required design capacities
are available.

Impoundments 3 and 4 will be constructed with open channel spillways. These spillways
are designed to discharge a 6 hour duration, 100 year storm event even though they are
not expected to be used. They will be vegetated to minimize erosion and spillway slopes
will not exceed 3h:1v. Drawing 5-32 provides the details for the open channel spillways.
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Impoundments 1, 1B and 2 will be constructed with a drop pipe spillway system. Storm
water and snow melt that occurs within the associated watersheds will be routed to these
impoundments to contain sediment. These impoundments will have the drop-pipe
spillways installed which will allow removal of any oil sheens that may result from
parking lots, primary roads or maintenance activities by using absorbent materials to
remove the sheen. The drop-pipe spillways are 24” diameter pipes that are vertical in the
impoundment. These pipes have a metal cover over the end. This cover is recessed over
the pipe by at least an inch, with a gap between the cover and the pipe. This leaves a
route for water to discharge once the impoundment is full but prevents debris or
pollutants located on the water surface from discharging. This system was chosen for
these three impoundments based on their locations in relation to the facilities and primary
roads. This discharge system will be constructed for precautionary measures only since
pollutants are not expected in the impoundments during normal operations.

735 Disposal of Excess Spoil

Areas designated for the disposal of excess spoil and excess spoil structures will be
constructed and maintained to comply with R645-301-745.

Details of proposed excess spoil disposal plans are presented in Chapter 5, Section 535 of
this MRP and are summarized below.

A geotechnical analysis has been completed for the proposed excess spoil structure. This
analysis estimates the long-term safety factor to be 1.6 to 1.7 based on the proposed
design. Following proper construction practices of building the structure in maximum
four foot lifts and meeting 85% compaction based on the standard Procter will ensure that
the structure will be stable under all conditions of construction. This construction will
occur only in the designated excess spoil area as shown on Drawing 5-3 and 5-35. The
fill will be placed with end dump haul trucks and lifts will be constructed using dozers.
High precision GPS systems will be regularly utilized to check grades and appropriate lift
thickness. The geotechnical analysis for this structure can be viewed in Appendix 5-1.

The excess spoil is planned to be placed in an area where natural grades range from O to
5%. This is one of the most moderately sloping locations in the Permit Area. Stability of
this structure is estimated to be 1.6 to 1.7 based on the Appendix 5-1.

Geotechnical borings were completed in the foundation of the proposed disposal area.
Laboratory analysis of these borings has also been completed. Details of this analysis
can be viewed in Appendix 5-1.

Permanent slopes for the proposed excess spoil will not exceed 3h:1v (33 percent),

therefore no keyway cuts have been proposed in the design. Appendix 5-1 details the
stability analysis for the proposed structure.
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Excess spoil will not be disposed of in underground mine workings.

Horizontal lifts will not exceed four feet in thickness unless otherwise approved by the
Division. The lifts will be concurrently compacted to meet 85% of the standard Procter.
The geotechnical analysis (Appendix 5-1), provides information showing that these
construction standards will provide mass stability and will prevent mass movement
during and after construction. The excess spoil will be graded to provide drainage similar
to original flow patterns. Topsoil and subsoil as designated in Chapter 2 will be
removed and separated from other materials prior to placement of spoil.

A description of the character of the bedrock and any adverse geologic conditions in
presented in Appendix 5-1.

Spring and seep survey information is provided on Drawing 7-1. There are no springs or
seeps identified in the excess spoil area.

There are no historical underground mining operations in the proposed excess spoil area.
There are also no future underground operations proposed.

There are no rock chimneys or drainage blankets proposed.

A stability analysis including strength parameters, pore pressures and long-term seepage
conditions is presented together with all supporting data in Appendix 5-1.

Neither rock-toe buttresses nor key-way cuts are required under R645-301-535.112 or
R645-301-535.113.

No valley fills or head-of-hollow fills are proposed.

No durable rock fills are proposed.

No disposal of waste on preexisting benches is planned

The excess spoil structure and fill above approximate original contour are the only
alternative specifications proposed. A geotechnical analysis has been completed for this

proposal and can be viewed in Appendix 5-1. All other mined areas will be restored to
approximate original contour.

736 Coal Mine Waste

Areas designated for disposal of coal mine waste and coal mine waste structures will be
constructed and maintained to comply with R645-301-746.

No structures for the disposal of coal mine waste are planned.
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737 Noncoal Mine Waste

Noncoal mine waste will be stored and final disposal of noncoal mine waste will comply
with R645-301-747

Noncoal mine waste, including but not limited to grease, lubricants, paints, flammable
liquids, garbage, machinery, lumber and other combustible materials generated during coal
mining and reclamation operations will be temporarily stored in a controlled manner. Final
disposal of noncoal mine wastes will consist of removal from the project area and
transportation to a State-approved solid waste disposal area.

Only sizing of the coal is proposed. This process will not produce any waste.

At no time will any noncoal mine waste be deposited in a refuse pile or impounding
structure, nor will any excavation for a noncoal mine waste disposal site be located
within eight feet of any coal outcrop or coal storage area.

Notwithstanding any other provision to the R645 Rules, any noncoal mine waste defined
as "hazardous" under 3001 of the Resource Conservation and Recovery Act (RCRA)
(Pub. L. 94-580, as amended) and 40 CFR Part 261 will be handled in accordance with
the requirements of Subtitle C of RCRA and any implementing regulations.

Debris, acid-forming, toxic-forming materials and materials constituting a fire hazard will
be identified and disposed of in accordance with R645-301-528.330, R645-301-537.200,
R645-301-542.740, R645-301-553.100 through R645-301-553.600, R645-301-553.900,
and R645-301-747. Appropriate measures will be implemented to preclude sustained
combustion of such materials.

Plans do not include using dams, embankments or other impoundments for disposal of
coal, overburden, excess spoil or coal mine waste.

738 Temporary Casing and Sealing of Wells

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow
Mine permit and adjacent area, including exploration holes and boreholes used for water
wells or monitoring wells, will be designed to prevent contamination of groundwater and
surface-water resources and to protect the hydrologic balance. A diagram depicting
typical monitoring well construction methods is shown in Drawing 7-11. Monitoring
wells will include a protective hydraulic seal immediately above the screened interval, an
annular seal plugging the borehole above the hydraulic seal to near the ground surface,
and a concrete surface seal extending from the top of the hydraulic seal to the ground
surface which is sloped away from the well casing to prevent the entrance of surface
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flows into the borehole area. Well casings will protrude above the ground surface a
sufficient height so as to minimize the potential for the entrance of surface water or other
material into the well. A steel surface protector with a locking cover will be installed at
monitoring wells to prevent access by unauthorized personnel. Where there is potential
for damage to monitoring wells, the wells will be protected through the use of barricades,
fences, or other protective devices. These protective devices will be periodically
inspected and maintained in good operating conditions. Monitoring wells will be locked
in a closed position between uses.

When no longer needed for monitoring or other use approved by the Division upon a finding
of no adverse environmental or health and safety effects, or unless approved for transfer as a
water well under R645-301-731.100 through R645-301-731.522 and R645-301-731.800,
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by
the Division in accordance with R645-301-529.400, R645-301-631.100, and R645-301-748.
Permanent closure measures will be designed to prevent access to the mine workings by
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from
entering ground or surface waters.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in
accordance with the requirements of “Administrative Rules for Water Well Drillers”, State
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of
wells will be performed by a licensed water well driller. The wells to be abandoned will be
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or
bentonite grout, or other materials approved by the Utah State Engineer’s office.
Alternatively, the well may be abandoned using a different procedure upon approval from
the Utah State Engineer’s office.

Abandonment materials will be introduced at the bottom of the well or required sealing
interval and placed progressively upward to the top of the well. The casing will be severed a
minimum of 2 feet below the ground surface. A minimum of 2 feet of compacted native
material will be placed above the abandoned well upon completion.

Within 30 days of the completion of well abandonment procedures, a report will be
submitted to the State Engineer by the responsible licensed driller giving data related to the
abandonment of the well. This shall include the name of the licensed driller or other
person(s) performing abandonment procedures, name of well owner at the time of
abandonment, the address or location of the well by section, township, and range,
abandonment materials and equipment used, water right or file number covering the well,
the final disposition of the well, and the date of completion.

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or
otherwise managed to prevent acid or toxic contamination of water resources and to
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minimize disturbance to the prevailing hydrologic balance. Exploration holes and bo?eholes
will be managed to ensure the safety of people, livestock, fish and wildlife, and machinery.

If any exploration boreholes are to be used as monitoring wells or water wells, these will
meet the provisions of R645-301-731

Boreholes will be backfilled to within 1 foot of the land surface with concrete or other
materials approved by the Division as necessary to prevent contamination of groundwater or
surface-water resources or to protect the prevailing hydrologic balance. The upper
approximately 1 foot will be backfilled with native materials to facilitate reclamation (see
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and
reclamation activities will be permanently closed unless approved for water monitoring or
otherwise managed in a manner approved by the Division.
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740 DESIGN CRITERIA AND PLANS

741 GENERAL REQUIREMENTS
742 SEDIMENT CONTROL MEASURES
742.100 General Requirements

742.110 Design

Appropriate sediment control measures will be designed, constructed and maintained
using best technology currently available to prevent to the extent possible, contributions
of sediment to stream flow or to runoff outside the permit area; meet the effluent
limitations under R645-301-751; and minimize erosion to the extent possible.

Four diversion ditches along with five sediment impoundments are proposed for the
permit area. In addition, miscellaneous controls such as silt fence and berms are also
proposed for specific areas. The proposed locations for these structures are shown on
Drawing 5-3. Details associated with these structures can be viewed on Drawings 5-25
through 5-34 and Appendix 5-2. These impoundments in combination with the ditches
will be the primary method that will be used to control sediment resulting from disturbed
areas. In addition to the drawings and Appendix 5-2 , the following is a description of
the structures:

A professional engineer experienced in the design and construction of impoundments
with assistance from a geotechnical expert has used current, prudent, engineering
practices to design the proposed impoundments.

The plans have been certified and a detailed geotechnical analysis has been provided in
Appendix 5-1. The certifications, drawings and cross sections can be viewed in
Drawings 5-25 through 5-31 and Appendices 5-1 and 5-2.

Five impoundments are proposed to control storm water runoff and sediment from
disturbed areas. Each impoundment is designed to contain the run off from a 100 year,
24 hour duration storm event. The locations of the impoundments and the associated
watersheds can be viewed on Drawing 5-26. The following table summarizes the final
capacity results for each impoundment:
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Sedimentation Impoundment Capacities

Structure | Storage Required | Design Storage* Percent of Additional
(ac/ft) (ac/ft) requirement Storage (ac/ft)
1 2.6 3.1 119 0.5
2 1.7 2.3 135 0.6
3 6.3 7.7 122 1.4
4 5.7 7.5 132 1.8
1B 0.5 0.8 160 0.3

Structure 1 is a rectangular impoundment approximately 136 feet long by 81 feet wide
and 9 feet in depth. This impoundment will control storm water run off from the
facilities area. The impoundment will be constructed with a 24” drop pipe spillway in
order to prevent any oil sheens that may occur from discharging. This impoundment will
be incised into the existing ground. Part of the excavated material will be utilized to
construct an embankment on the down grade side to provide a minimum of 4 feet
freeboard. This pond will control storm water from a watershed of approximately 27
acres. The cleanout and spillway elevation are 6909’ and 6918’, respectively. The top of
the embankment is at elevation 6922’. Details for the design can be viewed on Drawing
5-28.

Structure 1B is a small rectangular impoundment that is approximately 40 feet long by 20
feet wide. This impoundment will control storm water run off from the facilities access
road system. The impoundment will be constructed with a 24” drop pipe spillway in
order to prevent any oil sheens that may occur from discharging. This impoundment will
be incised into the existing ground. Part of the excavated material will be utilized to
construct an embankment on the down grade side to provide a minimum of 2 feet
freeboard. This pond will control storm water from a watershed of approximately 5
acres. The cleanout and spillway elevation are 6892 and 6904°, respectively. The top of
the embankment is at elevation 6906°. Details for the design can be viewed on Drawing
5-28B.

Structure 2 is a rectangular impoundment approximately 188 feet long by 36 feet wide
and 9 feet in depth. This impoundment will control storm water runoff from the
disturbed areas immediately south of Lower Robinson Creek. The impoundment will be
constructed with a 24” drop pipe spillway. Part of the excavated material will be utilized
to construct an embankment on the down grade side to provide a minimum 3 feet
freeboard. This pond will control storm water runoff from a watershed of approximately
74 acres. The cleanout and spillway elevation are 6889’ and 6898’, respectively. Top of
the embankment is at elevation 6901°. Details for the design can be viewed on Drawing
5-29.

Structure 3 is a valley fill impoundment that will impound an area approximately 484 feet
long by 229 feet wide and 9 feet deep. The fill for the impoundment will be constructed
from an excavation 198 feet wide by 229 feet long and 8 feet deep. The embankment
will be constructed in 2 foot lifts utilizing a dozer. The top of the embankment will be a
minimum 12 feet wide. The spillway will be an open channel that will have vegetated
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slopes. This pond will control storm water runoff from a watershed of approximately 300
acres. The cleanout and spillway elevation are 6802’ and 6810, respectively. Top of the
embankment is at 6814’. Details for the design can be viewed on Drawing 5-30.

Structure 4 is a rectangular pond located at the south end of the permit area that is
approximately 92 feet wide by 628 feet long and 11 feet deep. This impoundment will be
incised into the existing ground. Part of the excavation will be used to construct a 12 foot
wide embankment. The spillway will be an open channel that will have vegetated slopes.
This pond will control storm water runoff from a watershed of approximately 256 acres.
The cleanout and spillway elevation are 6823’ and 6834°, respectively. Top of the
embankment is at elevation 6838’. Details for the design can be viewed on Drawing
5-31.

Open channel spillway details for impoundments 3 and 4 are provided in Drawing 5-32.
These spillways are designed for emergencies and are not expected to be used during
normal operations.

The outer slopes of the impoundments will be sloped to a maximum grade of 3h:1v.
Inside slopes will be graded to a maximum 2h:1v. The slopes will be graded and
revegetated for erosion control.

No underground mine workings exist near or under the impoundment structures;
therefore subsidence surveys are not provided.

Geologic data for the area where impoundments will be located consists of mainly fine
grained alluvium with high clay content. Seepage from the impoundments is expected to
be minimal based on the high clay content of the existing materials. Characterization of
the soils is contained in Chapter 2. Acid and Toxic analysis of the soils indicates that
water seeping through the alluvium layer will not result in reducing water quality. The
acid and toxic analysis for the alluvium can be viewed in Appendix 6-2.

Hydrologic data for the permit area is provided in Appendix 7-1. This data indicates that
there will be some seepage through the subsurface that may travel to adjacent drainages.
The quantities for this seepage are expected to be minimal and will have minimal impact
to the overall hydrologic balance. Even though seepage may occur, analysis of the soils
indicates that water quality will not be diminished.

Sedimentation ponds have been designed in compliance with the requirements of R645-
301-356.300, R645-301-356.400, R645-301-513.200, R645-301-742.200 through R645-
301-742.240, and R645-301-763.

No sedimentation ponds or earthen structures that will remain open are planned.

The sedimentation plan has been designed to comply with the MSHA requirements given
under R645-301-513.100 and R645-301-513.200.
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The diversions ditches will be utilized to direct runoff from disturbed areas to the
sediment impoundments. The channel sizing for the four proposed diversion ditches has
been evaluated using the TR-55 method to determine peak flows and the Manning’s
Equation (ME) to determine appropriate dimensions. The TR-55 method of analysis is

the same method used to size impoundments and was utilized in this case to provide a
peak flow for each diversion during a 100 year, 24 hour storm event. This peak flow
was then input into the ME to determine an appropriate open channel design for
minimizing the effects of erosion during peak flows. Similar to the impoundment sizing,
the Carlson Software Hydrology module was utilized to perform these calculations. The
ditch locations, designs and cross sections can be viewed on Drawings 5-33 and 5-34.

The following table summarizes the inputs and results for each diversion based on flows
during a 100 year, 24 hour storm event:

Diversion Ditch Summary

Ditch | *Base | Manning’s | Average | Peak Flow Flow Velocity | Freeboard
(ft) n Slope (%) (cfs) Depth (ft) (fps) (ft)
1 3.0 0.020 2.8 14.8 0.5 6.8 0.3
2 2.5 0.020 3.5 6.9 0.4 6.0 0.3
3 4.5 0.020 2.4 16.7 0.5 6.3 0.3
4 5.0 0.020 1.8 19.8 0.6 54 0.3

*All side slopes are 2h:1v

The sedimentation plan has been designed to comply with the MSHA requirements given
under R645-301-513.100 and R645-301-513.200.

These structures will retain sediment within the disturbed area. The diversion ditches are
designed in manner that will minimize erosion of the channels and will divert runoff from
disturbed areas to the impoundments. These sediment control measures are designed to
meet the effluent limitations under R645-301-751.

742.200 Siltation Structures

Siltation structures have been designed in compliance with the requirements of R645-
301-742.

Miscellaneous controls such as silt fence and berms are proposed for specific areas. The
proposed locations for these structures are shown on Drawing 5-26. Details asso‘c1ated
with these structures can be viewed on Drawings 5-25 through 5-34 and Appendix 5-2.

742.210 General Requirements

Additional contributions of suspended solids and sediment to streamflow or runoff
outside the permit area will be prevented to the extent possible using the best technology
currently available. Siltation structures for an area will be constructed before beginning
any coal mining and reclamation operations in that area and, upon construction, will be
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certified by a qualified registered professional engineer to be constructed as designed and
as approved in the reclamation plan. Any siltation structures which impounds water will
be designed, constructed and maintained in accordance with R645-301-512.240, R645-
301-514.300, R645-301-515.200, R645-301-533.100 through R645-301-533.600, R645-
301-733.220 through R645-301-733.224, and R645-301-743.

The primary controls for limiting suspended solids and sediment to stream flow and
runoff outside the permit area is sediment impoundments and diversions ditches. The
proposed system described in section 742.110 is designed to control storm water/runoff
discharges from the disturbed areas. Discharges from this system are expected to be
minimal and infrequent. Discharges that may occur will comply with R645-301-751.

The impoundment and ditch system will be inspected regularly and discharges will be
sampled for water quality purposes.

742.220 Sedimentation Ponds.

742.221.1 The proposed sediment ponds are designed to be used individually

742.221.2 The locations for the sediment ponds were selected to be as near as possible to
the disturbed areas and are not located in perennial streams

742.221.3 The ponds are designed and will be constructed and maintained to:

742.221.31 The ponds have been designed with excess capacity by at least 15%
to allow for adequate sediment storage volume. The following table
provides the design capacities in relation to a 24 hour duration, 100
year storm event:

Sedimentation Impoundment Capacities

Structure | Storage Required | Design Storage* Percent of Additional
(ac/ft) (ac/ft) requirement Storage (ac/ft)
1 2.6 3.1 119 0.5
2 1.7 23 135 0.6
3 6.3 7.7 122 1.4
4 5.7 7.5 132 1.8
1B 0.5 0.8 160 0.3

These sedimentation ponds will be surveyed at least annually to
ensure that sufficient sediment storage is available in the
impoundment. Sediment will be removed from the ponds as required
based on results from the surveys. Calculations related to these
design capacities can be viewed in Appendix 5-2. Stage-Storage
curves for each pond can be viewed on Drawings 5-28 through 5-31.
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742.221.32

742.221.33

742.221.34

Chapter 7

The sedimentation ponds are designed to provide detention for a 100
year, 24 hour duration storm event. Calculations for this design can
be viewed in Appendix 5-2. This design standard is expected to keep
discharges from the structure at a minimum and allow adequate
settlement time to meet Utah and federal effluent limitations.

The sedimentation ponds are designed for a 100 year, 24 hour storm
event which significantly exceeds a 10 year, 24 hour precipitation
event. The 100 year, 24 hour event in the Alton area is 3.1 inches of
precipitation. The 10 year, 24 hour precipitation event in this same
location is approximately 2.0 inches of precipitation. The design
standard used for the Coal Hollow project is 155% of the
precipitation for the required “design event”.

Each pond will be constructed with an emergency spillway, should
the capacities of the ponds ever be exceeded. These spillways will
provide a nondestructive route for storm water discharge, though the
capacities of the ponds are not expected to be exceeded. The design
capacities of the ponds are expected to contain each storm event and
therefore will provide sufficient detention time to meet Utah and
federal effluent limitations. The following is a description of each
spillway:

Impoundments 3 and 4 will be constructed with open channel
spillways. These spillways are designed to discharge a 24 hour
duration, 100 year storm event even though they are not expected
to be used during normal operations. They will be vegetated to
minimize erosion and spillway slopes will not exceed 3h:1v.
Drawing 5-32 provides the details for the open channel spillways.

Impoundments 1, 1B and 2 will be constructed with a drop pipe
spillway system. Storm water and snow melt that occurs within
the associated watersheds will be routed to these impoundments to
contain sediment. These impoundments will have the drop-pipe
spillways installed which will allow removal of any oil sheens that
may result from parking lots, primary roads or maintenance
activities by using absorbent materials to remove the sheen. The
drop-pipe spillways are 24” diameter pipes that are vertical in the
impoundment. These pipes have a metal cover over the end. This
cover is recessed over the pipe by at least an inch, with a gap
between the cover and the pipe. This leaves a route for water to
discharge once the impoundment is full but prevents debris or
pollutants located on the water surface from discharging. This
system was chosen for these two impoundments based on their
locations in relation to the facilities and primary roads. This
discharge system will be constructed for precautionary measures
only since pollutants are not expected in the impoundments during
normal operations.
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742.221.35

742.221.36

742.221.37

742.221.38

742.221.39

Regular inspections of the sediment pond system during construction
and operations will identify any deficiencies that could cause short
circuiting. Design standards for the system will ensure proper
functioning during extreme storm events which makes it highly
unlikely that issues related to short circuiting could occur during
normal operations.

Surveys of the pond system will be conducted at least annually.
These surveys will be compared against the required “design event”
capacity for each pond. Sediment removal will occur as needed to
maintain the required capacity.

Geologic conditions in the areas where sediment ponds will be
constructed are suitable to the proposed use. Excessive settling of the
ponds is not expected based on the high clay content of the soils.
Embankments will be constructed in maximum two foot lifts to
promote compaction during the construction process, reducing
settling during operations. Supporting data for compaction can be
viewed in Appendix 5-1.

Any sod, large roots, and/or frozen soil will be removed from
sedimentation ponds. No coal processing will be conducted as part of
the Coal Hollow Project; therefore wastes from this type of process
will not be present.

Embankments will be constructed in maximum two foot lifts to
promote compaction during the construction process, reducing
settling during operations. Supporting data for this compaction
method can be viewed in Appendix 5-1.

742.222  Sedimentation ponds for the Coal Hollow Project do not meet the size or
other qualifying standard for MSHA, 30 CFR 77.216(a).

742.223  Each sedimentation pond will be constructed with a spillway that will
function as both the emergency and principle spillway. Each of these
spillways will safely discharge a 25 year, 6 hour precipitation event. The
following table summarizes the spillway discharge designs in relation to
the 25 year, 6 hour precipitation event:

Sediment Impoundment — Spillway Flow Capacities

Impoundment | Required Spillway Discharge (cfs) | Designed Spillway Discharge (cfs)
1 304 37.4
2 0.8 30.5
3 2.8 11.5
4 2.4 11.5
1B 6.06 23.9
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The drop pipe spillways for impoundments 1, 1B and 2 will be of
nonerodible construction. The open channel spillways for impoundments
3 and 4 will be grass lined and are designed to carry short-term, infrequent
flows at non erosive velocities where sustained flows are not expected.

742.224  Either the requirements of 742.223.1 or 742.223.2 will be met for each
sediment impoundment.

742.225  No exceptions to the sediment pond location guidance are requested

742.230 Other Treatment Facilities

If other treatment facilities become necessary, they will be designed to treat the 10-year,
24-hour precipitation event unless a lesser design event is approved by the Division based
on terrain, climate, other site-specific conditions and a demonstration by the operator that
the effluent limitations of R645-301-751 will be met.

No other treatment facilities are planned for the Coal Hollow Project.

742.240 Exemptions

Not Applicable
742.300 Diversions
742.310 General Requirements

742.311 There are no flows from mined areas that have been abandoned prior to
May 3, 1978 at the Coal Hollow Project. Diversions at the Coal Hollow
Project are planned to minimize water from disturbed areas from directly
discharging into drainages without first being treated and to also prevent
water from upland, adjacent areas from entering the project area. Four
temporary diversion ditches are planned and one temporary diversion of
Lower Robinson Creek. Two diversions will be primarily used to route
water from upland, undisturbed areas away from the planned disturbed
areas. Two diversions are planned to direct water from disturbed areas
into sediment impoundments. The temporary diversion of Lower
Robinson Creek is for maximum recovery of coal and will route flows
around the mining area. Each temporary diversion has been designed to
only carry runoff from areas that will or potentially could be affected by .
the mining operations, except Lower Robinson Creek diversion which
will carry intermittent flows from the upstream watershed. Diversion
locations were selected to generally carry runoff to the drainage paths
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742.312

that the precipitation would originally follow. These parameters were
followed in the designs to minimize impacts to the overall hydrological
balance within the permit and adjacent areas. Diversions will not be
used to route water into underground mines. Specific design parameters
are discussed in the following sections (R645-301-742.312.1 to
742.314).

Each diversion was designed to ensure stability and to

minimize erosion. In order to accomplish this standard, the diversions
were each designed for peak flows during a 100 year, 24 hour storm
event. The following summarizes the steps used:

The channel sizing for the four proposed temporary diversion ditches
has been evaluated using the TR-55 method to determine peak flows and
the Manning’s Equation (ME) to determine appropriate dimensions.
The TR-55 method of analysis is the same method used to size
impoundments and was utilized in this case to provide a peak flow for
each diversion during a 100 year, 24 hour storm event. This peak flow
was then input into the ME to determine an appropriate open channel
design for minimizing the effects of erosion during peak flows. Similar
to the impoundment sizing, the Carlson Software Hydrology module
was utilized to perform these calculations. The ditch locations, designs
and cross sections can be viewed on Drawings 5-33 and 5-34.

The following table summarizes the inputs and results for each diversion
based on flows during a 100 year, 24 hour storm event:

Diversion Ditch Summary

Ditch

*Base

(f)

Manning’s
n

Average
Slope (%)

Peak Flow
(cfs)

Flow
Depth (ft)

Velocity

Freeboard

(f)

3.0

0.020

2.8

14.8

0.5

(fps)
6.8

0.3

2.5

0.020

3.5

6.9

0.4

6.0

0.3

WiN | =

4.5

0.020

24

16.7

0.5

6.3

0.3

4

5.0

0.020

1.8

19.8

0.6

54

0.3

*All side slopes are 2h:1v
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As shown in the above table, flow depths will be shallow, flow velocity
will be manageable for temporary flow conditions and sufficient
freeboard will be present during a flood event. These conditions will
provide diversion stability, protection against flooding and prevent to the
extent possible additional contributions of suspended solids to
streamflow outside the permit area. These diversions are designed to
comply with all applicable local, Utah and federal laws and regulations.
Further details related to the temporary diversion designs can be viewed
in Appendix 5-2.
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Based on the size of the watershed for Lower Robinson Creek, a different
method of analysis was used than the method used for the other
diversions. The HEC-1 program was used for this analysis and extra
erosion protection has been included as part of the design. The channel
was designed to safely handle the flows from a 100 year, 6 hour storm
event. This diversion will be further discussed in section 742.320
Diversion of Perennial and Intermittent Streams.

742.313 The four temporary diversions will be reclaimed when they are no longer

742.320

742.321

742.322

742.323

Chapter 7

necessary. This will occur once final reclamation is determined to be
sufficient within the project area and the sediment impoundments are no
longer needed. This is anticipated to occur in the fourth year of
operations.

The Lower Robinson Creek temporary diversion will be constructed in a
responsible manner. This diversion will experience some erosion during
flood events but erosion rates are expected to be generally less than
those in the original channel above and below the diversion. The
detailed design for this diversion can be viewed in Drawings 5-20 and
21. Calculations related to this diversion design can be viewed in
Appendix 5-3.

Diversion of Perennial and Intermittent Streams.

Temporary diversion of one intermittent stream is planned for the Coal
Hollow Project. The planned diversion is in a length of the stream that
appreciable flows only occur during storm events and snow melt periods.
This diversion is necessary to recover coal located in the northwest corner
of the project area. The diversion would provide mining in an area that is
22 acres and contains approximately 400,000 tons of recoverable coal.
Without this diversion, most of this area could not be mined.

The original unmodified channel immediately upstream and downstream
from the Lower Robinson Creek diversion has excessive erosion and is not
in stable condition. The channel has incised deeply and has developed
into a channel that has a capacity significantly greater than any anticipated
storm events. Since these conditions are not desirable for the area, the
diversion design instead has dimensions that are suitable to pass a 100
year, 6 hour storm event in compliance with R645-301-742.323.

The temporary Lower Robinson Creek diversion has been designed to
safely pass a 100 year, 6 hour storm event. The watershed for this
drainage is 3.64 square miles and has a peak flow of 83.5 cubic feet per
second during a 100 year, 6 hour event. Minimum dimensions for
carrying this flow was found to be a channel that has the following
dimensions:
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742.324

742.330

Bottom width: 2 feet
Side slopes: 3h:1v
Minimum slope height: 3 feet (1 foot freeboard added)

Details related to the design calculations are provided in Appendix 5-3.
Rip-rap will be appropriately placed to minimize erosion of the channel.

Cross sections of the channel design are shown in Drawing 5-21. As
shown in the drawing, all sections of the diversions exceed the minimum
design standard. A plan view of the diversion design can be viewed in
Drawing 5-20.

Design of the Lower Robinson Creek Diversion has been certified by a
qualified registered professional engineer.

Diversion of Miscellaneous Flows.

742.323

742.331

742.332

Chapter 7

As part of the reclamation process, Lower Robinson Creek will be
reconstructed to its approximate original location. The design for this
reconstruction is shown on Drawings 5-20A and 5-21A. This design
includes considerable improvements to the channel compared to the
channel’s current condition. The current condition is such that less than
25% of the channel within the disturbed area has a flood plain present and
most of the slopes are near the angle of repose with fair to poor vegetative
cover. The reconstructed sides of the channel for the entire length
reconstructed. Sharp corners in the original alignment have been rounded
to sinuous curve shapes and rip-rap will be installed in the bottom section
of the channel to minimize erosion. The flood plain will be seeded and
covered with erosion matting to control erosion until natural vegetative
condition can be attained.

Diversion of miscellaneous flows is planned using four diversion ditches.
Two diversions will be primarily used to route runoff from upland,
undisturbed areas away from the planned disturbed areas. Two diversions
are planned to direct runoff from disturbed areas into sediment
impoundments. The locations of these diversions along with the
associated watersheds can be viewed on Drawings 5-27, 5-33 and 5-34.
Calculations related to the diversions can be viewed in Appendix 5-2.

Each diversion was designed for stability and to minimize erosion. In
order to accomplish this standard, the diversions were each designed for
peak flows during a 100 year, 24 hour storm event. The following
summarizes the steps used:
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The channel sizing for the four proposed temporary diversion ditches has
been evaluated using the TR-55 method to determine peak flows and the
Manning’s Equation (ME) to determine appropriate dimensions. The TR-
55 method of analysis is the same method used to size impoundments and
was utilized in this case to provide a peak flow for each diversion during a
100 year, 24 hour storm event. This peak flow was then input into the
ME to determine an appropriate open channel design for minimizing the
effects of erosion during peak flows. Similar to the impoundment sizing,
the Carlson Software Hydrology module was utilized to perform these
calculations. The ditch locations, designs and cross sections can be viewed
on Drawings 5-33 and 5-34.

The following table summarizes the inputs and results for each diversion
based on peak flows during a 100 year, 24 hour storm event:

Diversion Ditch Summary

Ditch | *Base | Manning’s | Average | Peak Flow Flow Velocity | Freeboard
(ft) n Slope (%) (cfs) Depth (ft) | (fps) (ft)
1 3.0 0.020 2.8 14.8 0.5 6.8 0.3
2 2.5 0.020 3.5 6.9 0.4 6.0 0.3
3 4.5 0.020 2.4 16.7 0.5 6.3 0.3
4 5.0 0.020 1.8 19.8 0.6 54 0.3

*All side slopes are 2h:1v

As shown in the above table, flow depths will be shallow, flow velocity
will be manageable for temporary flow conditions and sufficient
freeboard will be present during a flood event. These conditions will
provide diversion stability, protection against flooding and prevent to the
extent possible additional contributions of suspended solids to stream
flow outside the permit area. These diversions are designed to comply
with all applicable local, Utah and federal laws and regulations. Further
details related to the temporary diversion designs can be viewed in
Appendix 5-2.

742.333 All four miscellaneous flow diversions planned for the project are

Chapter 7

temporary and will be reclaimed when no longer necessary for sediment
and storm water control. Therefore, the channels must safely pass the
peak runoff from a 2 year, 6 hour event. As previously described, these
diversions have been designed to pass a 100 year, 24 hour storm event
which significantly exceeds this required design standard. Precipitation
from a 100 year, 24 hour storm event for this area is 3.1 inches while
precipitation for the 2 year, 6 hour event is less than 1 inch.
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742.400

742.410

Road Drainage

All Roads

742.411 To ensure environmental protection and safety appropriate for the

Chapter 7

planned duration and use, limits have been incorporated in the road
designs for the Coal Hollow Project. These limits are applied to
drainage control and culvert placement/sizing. These limits take into
consideration the type and size of equipment planned for the operation.
The following is a description of roads along with the design limits and
standards that will be incorporated into construction:

Two primary Mine Haul roads are planned within the permit area. The
first road extends from the coal unloading area to the first series of pits
along the west side of the property. This road will be utilized for access
to pits 1 through 15 (pits shown on Drawing 5-10). This road will be
approximately 2,600 feet in length and will be utilized mainly during the
first two years of mining. There will be three culverts installed along this
road all sized for a 100 year, 6 hour storm event. The first culvert will
be across a tributary of Lower Robinson Creek and will be a 36 inch
corrugated steel pipe. The second culvert is the main crossing over
Lower Robinson Creek and is a 96 inch corrugated steel pipe. Both of
these culverts have been sized based on analysis of the Lower Robinson
Creek watershed. This analysis can be viewed in Appendix 5-3. The
third culvert is a crossing over a diversion ditch that will route water
mainly from disturbed areas along the south side of Lower Robinson
Creek to a sediment impoundment. This culvert will be a 24 inch
corrugated steel pipe.

The second road extends from an intersection with the first road, located
just south of the Lower Robinson Creek crossing, and proceeds south to
approximately pit 25. This road is approximately 2,500 feet in length
and will be used for the south pits 16 through 30. There is one culvert
crossing along this road to cross a diversion ditch. This culvert will be a
24 inch culvert.

The following specifications apply to these two Primary Mine Haul
roads:

1) Roads will be approximately 80’ in width

2) Approximately a 2% crown

3) Approximately one foot deep cut ditches along shoulders for

controlling storm water

4) 18” of crushed rock or gravel for road surfacing

5) Cut and fill slopes of 1.5h:1v
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6) Minimum fill over each culvert will be 2 times diameter of
culvert
7) Berms placed as necessary along fills

The ancillary roads will have similar specifications except surfacing will
occur only as needed and may be narrowed to a 40 foot road width.

The location and details for all these roads can be viewed on Drawings
5-3 and 5-22 through 5-24.

In addition to the two primary Mine Haul roads, the road located within
the facilities area is also classified as a primary road. This road is
planned to be 24 feet wide with 24 inches of compacted sub base and 8
inches of compacted 1 inch minus gravel as surfacing. This road system
will have four culverts and selectively located berms to appropriately
route water to the two sediment impoundments for the facilities area.
The location of these culverts and berms is shown on Drawing 5-3. This
road is referred to as “Facilities Roadway” and more details are
described in 527.200 along with Drawings 5-22A and 5-22B.

The ramps, benches and equipment travel paths within the active surface
mining area are temporary in nature and will be relocated frequently as
mining progresses. These temporary travelways are considered part of
the pit due to their short term use, and are not individually designed nor
engineered. They will be built and maintained to facilitate safe and
efficient mine and reclamation operations.

All roads will be maintained on an as needed basis using motor graders,
water trucks for dust suppression, and other equipment as necessary.
Crushed stone and/or gravel will be used as a surface course for primary
roads outside the active mining area, and may be used as needed for
ramps and travelways within the pit. Should the roads be damaged by a
catastrophic event, such as an earthquake or a flood, repairs will be
made as soon as possible after the damage has occurred or the road will
be closed and reclaimed.

Cut and fill slopes along the primary roads will be minimal and are not
expected to cause significant erosion. The water from roads in the
project area will not directly discharge to drainages outside the project
area without first being treated by flowing through a sediment
impoundment. In locations where there are culvert crossings (i.e. Lower
Robinson Creek), the fills slopes will be stabilized by utilizing standard
methods such as grass matting or straw wattles.

No roads will be located in the channel of an intermittent or perennial
stream.
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742.413 Primary roads constructed utilized during mining operations have been
designed and located to route runoff from the roads to the sediment
impoundment system. By routing the runoff to this system,
sedimentation and flooding downstream resulting from the roads will be
minimized. All other roads located within the active mining area will
also follow this standard and runoff from the roads will not be directly
discharged to drainages outside the permit area.

742.420 Primary Roads

742.421 To minimize erosion, primary roads will be constructed with a rock
surface with minimal cut and fill slopes. These roads are located in the
most practicable, stable areas within the permit boundary and mostly
outside of the designed pits. These locations can be reviewed on
Drawing 5-22 through 5-22G. Further descriptions of these roads can be
viewed in Section 742.423.1 and 742.111.

742.422 There are no stream fords by primary roads at the Coal Hollow
Project.
742.423 Drainage Control

742.423.1 Two primary Mine Haul roads are planned within the permit area. The
first road extends from the coal unloading area to the first series of pits along the west
side of the property. This road will be utilized for access to pits 1 through 15 (pits
shown on Drawing 5-10). This road will be approximately 2,600 feet in length and
will be utilized mainly during the first two years of mining. There will be three
culverts installed along this road all sized for a 100 year, 24 hour storm event. The
first culvert will be across a tributary of Lower Robinson Creek and will be a 36 inch
corrugated steel pipe. The second culvert is the main crossing over Lower Robinson
Creek and is a 96 inch corrugated steel pipe. Both of these culverts have been sized
based on analysis of the Lower Robinson Creek watershed. This analysis can be
viewed in Appendix A5-3. The third culvert is crossing over a diversion ditch that
will route water mainly from disturbed areas along the south side of Lower Robinson
Creek to a sediment impoundment. This culvert will be a 24 inch corrugated steel

pipe.

The second road extends from an intersection with the first road, located just south of
the Lower Robinson Creek crossing, and proceeds south to approximately pit 25.
This road is approximately 2,500 feet in length and will be used for the south pits 16
through 30. There is one culvert crossing along this road to cross a diversion ditch.
This culvert will be a 24 inch culvert sized for maximum anticipated flows in the
diversion.
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The following specifications apply to these Primary mine haul roads:
1) Roads will be approximately 80 in width
2) Approximately a 2% crown
3) Approximately one foot deep cut ditches along shoulders for controlling storm
water
4) 18” of crushed rock or gravel for road surfacing
5) Cut and fill slopes of 1.5 h:1v
6) Minimum fill over each culvert will be 2 times diameter of culvert
7) Berms placed as necessary along fills

The location and details for Primary Mine Haul roads can be viewed on Drawings 5-3
and 5-22 and 5-23.

In addition to the two roads primary Mine Haul roads, the road located within the
facilities area is also classified as a primary road. This road is planned to be 24 feet
wide with 24 inches of compacted sub base and 8 inches of compacted 1 inch minus
gravel as surfacing. This road system will have four culverts and selectively located
berms appropriately placed to route water to the two sediment impoundments for the
facilities area. The location of these culverts and berms is shown on Drawing 5-3.
This road is referred to as “Facilities Roadway” and more details are described in
527.200 along with Drawings 5-22A and 5-22B.

In addition to the primary roads that will be present during active mining, four
additional roads are planned to exist postmining and are also classified as primary
roads for this reason.

Roads that will remain postmining are the following:
e Road to Water Well with details shown on Drawing 5-22D
e Road to east C. Burton Pugh property with details shown on Drawing
5-22C
e County Road 136 (K3900) with details on Drawing 5-22E, 5-22F and
5-22G. This County road will be reconstructed within the permit area by
Kane County. This reconstruction will occur concurrently with the final
stage of reclamation as scheduled on Drawing 5-38 and is expected to be
completed by the end of Year 4.
e Road to Swapp Ranch (same specification as the Water Well Road)
The location of these roads is shown on Drawings 5-35 and 5-37 along with the post
mining topography. With the exception of the County Road, each road will be graded
to complement the surrounding topography and drainages. Details for these roads are
provided in the above referenced drawings.

County Road 136 will have a cut ditch on the up gradient side of the road as
appropriate. The culvert located at the crossing of Lower Robinson Creek will
remain. One culvert will be added at Station 21+66 as shown on Drawing 5-22E.
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For further details related to reestablishment of County Road 136, refer Drawings 5-
22 through 5-22G and 5-35.

742.423.2

742.423.3

742.423.4

Chapter 7

Drainage pipes and culverts will be constructed on a minimum 2%
grade to avoid plugging. Minimum fill over culverts will be 2 times
the diameter of the culvert itself to avoid collapsing. Grades going in
and out of each culvert will be similar to the grade of the culvert itself
to avoid erosion at the inlet and outlet.

Drainage ditches have been designed to pass a 100 year 24 hour storm
event which will prevent uncontrolled drainage over the road surface
and embankment. The watersheds associated with drainage in the
project area are each relatively small (less than 400 acres) and are not
expected to sustain flows that would carry significant debris through
the project area. Therefore, trash racks and debris basins are not
expected to be necessary at the Coal Hollow Project.

One natural intermittent stream channel is planned to be diverted. This
channel is referred to as Lower Robinson Creek and this diversion will
be temporary. A section of this stream runs across an area that is
planned for mining.

The Lower Robinson Creek diversion has been designed to safely pass
a 100 year, 6 hour storm event. The watershed for this drainage is
3.64 square miles and has a peak flow of 83.5 cubic feet per second
during a 100 year, 6 hour event. Minimum dimensions for carrying
this flow were found to be a channel that has the following
dimensions:

Bottom width: 2 feet

Side slopes: 3h:1v

Minimum slope height: 3 feet (1 foot freeboard added)

Details related for the design calculations are provided in Appendix 5-
3. Rip-rap will be appropriately placed to minimize erosion of the
channel.

Cross sections of the channel design are shown in Drawing 5-21. As
shown in the drawing, all sections of the diversions exceed the
minimum design standard. A plan view of the diversion design can be
viewed in Drawing 5-20. This diversion design is in accordance with
R645-301-731.100 through R645-301-731.522, R645-301.600, R645-
301-731.800, R645-301-742.300, and R645-301-751.

Design of the Lower Robinson Creek Diversion has been certified by a
qualified registered professional engineer.
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742.423.5 All stream crossings are planned to be culverts designed to pass the
100 year, 6 hour storm event. There are no plans to use fords as
stream crossings.
743 IMPOUNDMENTS

743.100 General Requirements

Five temporary impoundments are planned at the Coal Hollow Project. Design for these
structures are shown in Drawings 5-28 through 5-32. These impoundments do not meet
the criteria for Class B or C dams as specified in the U.S. Department of Agriculture,
Natural Resources Conservation Service Technical Release 60.

743.110 None of the impoundments meet the criteria of MSHA, 30 CFR 77.216(a).

743.120 A professional engineer experienced in the design and construction of
impoundments with assistance from a geotechnical expert has used current, prudent,
engineering practices to design the proposed impoundments.

The plans have been certified and a detailed geotechnical analysis has been provided in
Appendix 5-1. The certifications, drawings and cross sections can be viewed in
Drawings 5-25 through 5-31 and Appendices 5-1 and 5-2.

Each impoundment is designed with a minimum freeboard of 2 feet. Based on the size of
the impoundments and the relatively small size of the associated watersheds, this amount
of freeboard will be sufficient to prevent overtopping from waves and/or storm events.
These impoundments do no meet the criteria for Class B or C dams.

743.130

Each impoundment will be constructed with a spillway that will function as both the
emergency and principle spillway. Each of these spillways will safely discharge a 25
year, 6 hour precipitation event. The following table summarizes the spillway discharge
designs in relation to the 25 year, 6 hour precipitation event:

Sediment Impoundment — Spillway Flow Capacities

Impoundment | Required Spillway Discharge (cfs) | Designed Spillway Discharge (cfs)
1 30.4 374
2 0.8 30.5
3 2.8 11.5
4 2.4 11.5
1B 6.06 23.9

The drop pipe spillways for impoundments 1, 1B and 2 will be of nonerodible
construction. The open channel spillways for impoundments 3 and 4 will be grass lined
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and are designed to carry short-term, infrequent flows at non erosive velocities where
sustained flows are not expected.

The impoundments at the Coal Hollow project do not meet the criteria for either Class B
or C dams or MSHA CFR 77.216 (a).

743.140

A professional engineer or specialist experienced in the construction of impoundments
will inspect impoundments. Inspections will be made regularly during construction, upon
completion of construction, and at least yearly until removal of the structure or release of
the performance bond. The qualified registered professional engineer will promptly, after
each inspection, provide to the Division, a certified report that the impoundment has been
constructed and maintained as designed and in accordance with the approved plan and the
R645 Rules. The report will include discussion of any appearances of instability,
structural weakness or other hazardous conditions, depth and elevation of any impounded
waters, existing storage capacity, any existing or required monitoring procedures and
instrumentation and any other aspects of the structure affecting stability. A copy of the
report will be retained at or near the mine site.

The MRP does not contemplate construction of any impoundments meeting the NRCS
Class B or C criteria for dams in TR-60, or the size or other criteria of 30 CFR Sec.
77.216.

743.200
No permanent impoundments are planned.
743.300

Design capacities for spillways exceed the 25 year, 6 hour event. The design capacities
are provided in the table located in section R645-301-743.130.

744  DISCHARGE STRUCTURES

744.100

Each pond will be constructed with an emergency spillway, should the capacities of the
ponds ever be exceeded. These spillways will provide a nondestructive route for storm
water discharge, though the capacities of the ponds are not expected to be exceeded. The
design capacities of the ponds are expected to contain each storm event and therefore will
provide sufficient detention time to meet Utah and federal effluent limitations. The
following is a description of each spillway:
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Impoundments 3 and 4 will be constructed with open channel spillways. These spillways
are designed to discharge a 24 hour duration, 100 year storm event even though they are
not expected to be used during normal operations. They will be vegetated to minimize
erosion and spillway slopes will not exceed 3h:1v. Drawing 5-32 provides the details for
the open channel spillways.

Impoundments 1, 1B and 2 will be constructed with a drop pipe spillway system. Storm
water and snow melt that occurs within the associated watersheds will be routed to these
impoundments to contain sediment. These impoundments will have the drop-pipe
spillways installed which will allow removal of any oil sheens that may result from
parking lots, primary roads or maintenance activities by using absorbent materials to
remove the sheen. The drop-pipe spillways are 24" diameter pipes that are vertical in the
impoundment. These pipes have a metal cover over the end. This cover is recessed over
the pipe by at least an inch, with a gap between the cover and the pipe. This leaves a
route for water to discharge once the impoundment is full but prevents debris or
pollutants located on the water surface from discharging. This system was chosen for
these two impoundments based on their locations in relation to the facilities and primary
roads. This discharge system will be constructed for precautionary measures only since
pollutants are not expected in the impoundments during normal operations.

The drop pipe spillways for impoundments 1, 1B and 2 will be of nonerodible
construction. The open channel spillways for impoundments 3 and 4 will be grass lined
and are designed to carry short-term, infrequent flows at non erosive velocities where
sustained flows are not expected. These designs will minimize erosion and disturbance to
the hydrologic balance.

Details related to these designs can be viewed in Drawings 5-28 through 5-32.
744.200

Standard engineering design procedures have been used in the design of the discharge
structures along with standard mining industry best management practices that are

commonly used at surface mining operations.

745 Disposal of Excess Spoil

745.100 General Requirements

Excess spoil will be placed in designated disposal areas within the permit area, in a
controlled manner to minimize the adverse effects of leachate and surface water runoff
from the fill on surface and ground waters; ensure permanent impoundments are not
located on the completed fill. Small depressions may be created if approved by the
Division if they are needed to retain moisture or minimize erosion, create and enhance
wildlife habitat or assist revegetation, and if they are not incompatible with the stability
of the fill; and adequately cover or treat excess spoil that is acid- and toxic-forming with
nonacid nontoxic material to control the impact on surface and ground water is
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accordance with R645-301-731.300 and to minimize adverse effects on plant growth and
the approved postmining land use.

If the disposal area contains springs, natural or manmade water courses or wet weather
seeps, the fill design will include diversions and underdrains as necessary to control
erosion, prevent water infiltration into the fill and ensure stability.

Details of proposed excess spoil disposal plans are presented in Chapter 5, Section 535 of
this MRP and are summarized below.

A geotechnical analysis has been completed for the proposed excess spoil structure. This
analysis estimates the long-term safety factor to be 1.6 to 1.7 based on the proposed
design. Following proper construction practices of building the structure in maximum
four foot lifts and meeting 85% compaction based on the standard Procter will ensure that
the structure will be stable under all conditions of construction. This construction will
occur only in the designated excess spoil area as shown on Drawing 5-3 and 5-35. The
fill will be placed with end dump haul trucks and lifts will be constructed using dozers.
High precision GPS systems will be regularly utilized to check grades and appropriate lift
thickness. The geotechnical analysis for this structure can be viewed in Appendix 5-1.

The excess spoil is planned to be placed in an area where natural grades range from 0 to
5%. This is one of the most moderately sloping locations in the Permit Area. Stability of
this structure is estimated to be 1.6 to 1.7 based on the Appendix 5-1.

Geotechnical borings were completed in the foundation of the proposed disposal area.
Laboratory analysis of these borings has also been completed. Details of this analysis
can be viewed in Appendix 5-1.

Permanent slopes for the proposed excess spoil will not exceed 3h:1v (33 percent),
therefore no keyway cuts have been proposed in the design. Appendix 5-1 details the
stability analysis for the proposed structure.

Excess spoil will not be disposed of in underground mine workings.

Horizontal lifts will not exceed four feet in thickness unless otherwise approved by the
Division. The lifts will be concurrently compacted to meet 85% of the standard Procter.
The geotechnical analysis (Appendix 5-1), provides information showing that these
construction standards will provide mass stability and will prevent mass movement
during and after construction. The excess spoil will be graded to provide drainage similar
to original flow patterns. Topsoil and subsoil as designated in Chapter 2 will be
removed and separated from other materials prior to placement of spoil.

A description of the character of the bedrock and any adverse geologic conditions in
presented in Appendix 5-1.
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Spring and seep survey information is provided on Drawing 7-1. There are no springs or
seeps identified in the excess spoil area.

There are no historical underground mining operations in the proposed excess spoil area.
There are also no future underground operations proposed.

There are no rock chimneys or drainage blankets proposed.

A stability analysis including strength parameters, pore pressures and long-term seepage
conditions is presented together with all supporting data in Appendix 5-1.

Neither rock-toe buttresses nor key-way cuts are required under R645-301-535.112 or
R645-301-535.113.

No valley fills or head-of-hollow fills are proposed.

No durable rock fills are proposed.

No disposal of waste on preexisting benches is planned

The excess spoil structure and fill above approximate original contour are the only ‘
alternative specifications proposed. A geotechnical analysis has been completed for this
proposal and can be viewed in Appendix 5-1. All other mined areas will be restored to

approximate original contour.

745.200 Valley Fills and Head-of-Hollow Fills

Valley fills and head-of-hollow fills are not anticipated in the Coal Hollow Mine permit
area.

745.300. Durable Rock Fills.

Durable rock fills are not anticipated in the proposed Coal Hollow Mine permit area.

745.400. Preexisting Benches.

The disposal of excess spoil through placement on preexisting benches is not anticipated in
the proposed Coal Hollow Mine permit area.

746. COAL MINE WASTE

746.100. General Requirements.

No coal mine waste is anticipated.
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746.200. Refuse Piles.

No refuse piles associated with coal mine waste are anticipated.

746.300. Impounding structures.

No impounding structures associated with coal mine waste are anticipated.

746.330. Drainage control.

No coal mine waste and associated drainage control is anticipated.

746.400. Return of Coal Processing Waste to Abandoned Underground Workings.

No coal mine waste is anticipated, nor are any underground workings planned.

747. DISPOSAL OF NONCOAL WASTE
747.100

Noncoal mine waste, including but not limited to grease, lubricants, paints, flammable
liquids, garbage, machinery, lumber and other non combustible materials generated during
coal mining and reclamation operations will be temporarily placed in covered dumpsters.
This waste will be regularly removed from the project area and disposed of at a state
approved solid waste disposal site outside the project area.

747.200

Noncoal mine waste will be stored in a metal, covered dumpster which will prevent storm
precipitation or runoff from coming in contact with the waste.

747.300
No noncoal mine waste will be disposed of within the permit area.

748. Casing and Sealing of Wells.

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow
Mine permit and adjacent area, including exploration holes and boreholes used for water
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wells or monitoring wells, will be designed to prevent contamination of groundwater and
surface-water resources and to protect the hydrologic balance. A diagram depicting
typical monitoring well construction methods is shown in Drawing 7-11. Monitoring
wells will include a protective hydraulic seal immediately above the screened interval, an
annular seal plugging the borehole above the hydraulic seal to near the ground surface,
and a concrete surface seal extending from the top of the hydraulic seal to the ground
surface which is sloped away from the well casing to prevent the entrance of surface
flows into the borehole area. Well casings will protrude above the ground surface a
sufficient height so as to minimize the potential for the entrance of surface water or other
material into the well. A steel surface protector with a locking cover will be installed at
monitoring wells to prevent access by unauthorized personnel. Where there is potential
for damage to monitoring wells, the wells will be protected through the use of barricades,
fences, or other protective devices. These protective devices will be periodically
inspected and maintained in good operating conditions. Monitoring wells will be locked
in a closed position between uses.

When no longer needed for monitoring or other use approved by the Division upon a finding
of no adverse environmental or health and safety effects, or unless approved for transfer as a
water well under R645-301-731.100 through R645-301-731.522 and R645-301-731.800,
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by
the Division in accordance with R645-301-529.400, R645-301-631.100, and R645-301-748.
Permanent closure measures will be designed to prevent access to the mine workings by
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from
entering ground or surface waters.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in
accordance with the requirements of “Administrative Rules for Water Well Drillers”, State
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of
wells will be performed by a licensed water well driller. The wells to be abandoned will be
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or
bentonite grout, or other materials approved by the Utah State Engineer’s office.
Alternatively, the well may be abandoned using a different procedure upon approval from
the Utah State Engineer’s office.

Abandonment materials will be introduced at the bottom of the well or required sealing
interval and placed progressively upward to the top of the well. The casing will be severed a
minimum of 2 feet below the ground surface. A minimum of 2 feet of compacted native
material will be placed above the abandoned well upon completion.

Within 30 days of the completion of well abandonment procedures, a report will be
submitted to the State Engineer by the responsible licensed driller giving data related to the
abandonment of the well. This shall include the name of the licensed driller or other
person(s) performing abandonment procedures, name of well owner at the time of
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abandonment, the address or location of the well by section, township, and range,
abandonment materials and equipment used, water right or file number covering the well,
the final disposition of the well, and the date of completion.

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or
otherwise managed to prevent acid or toxic contamination of water resources and to
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes
will be managed to ensure the safety of people, livestock, fish and wildlife, and machinery.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

If any exploration boreholes are to be used as monitoring wells or water wells, these will
meet the provisions of R645-301-731

Boreholes will be backfilled to within 1 foot of the land surface with concrete or other
materials approved by the Division as necessary to prevent contamination of groundwater or
surface-water resources or to protect the prevailing hydrologic balance. The upper
approximately 1 foot will be backfilled with native materials to facilitate reclamation (see
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and
reclamation activities will be permanently closed unless approved for water monitoring or
otherwise managed in a manner approved by the Division.

750 PERFORMANCE STANDARDS

All coal mining and reclamation operations will be conducted to minimize disturbance to the
hydrologic balance within the permit and adjacent areas, to prevent material damage to the
hydrologic balance outside the permit area and support approved postmining land uses in
accordance with the terms and conditions of the approved permit and the performance
standards of R645-301 and R645-302. Mining operations will be conducted to assure the
protection or replacement of water rights in accordance with the terms and conditions of the
approved permit and the performance standards of R645-301 and R645-302.

751. Water Quality Standards and Effluent Limitations.

Discharges of water from areas disturbed by coal mining and reclamation operations will be
made in compliance with all Utah and federal water quality laws and regulations and with
effluent limitations for coal mining promulgated by the U.S. Environmental Protection
Agency set forth in 40 CFR Part 434,

Discharges from the Coal Hollow project are expected to be minimal based on the storm
water and runoff controls that are described in R645-301-740. These structures are designed
to contain large storm events without discharging runoff. Any runoff that does discharge
will be treated through the sediment pond system.
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752. Sediment Control Measures

Sediment control measures will be located, maintained, constructed and reclaimed according
to the plans and designs given under sections R645-301-732, R645-301-742 and R645-301-
760. Plans and designs are described in these sections.

752.100

Siltation structures and diversions will be located, maintained, constructed and reclaimed
according to plans and designs given under R645-301-732, R645-301-742 and R645-301-
763. Plans and designs are described in these sections.

752.200. Road Drainage

Roads will be located, designed, constructed, reconstructed, used, maintained and reclaimed
according to R645-301-732.400, R645-301-742.400 and R645-301-762 and to achieve the
following:

Control or prevent erosion, siltation and the air pollution attendant to erosion by vegetating
or otherwise stabilizing all exposed surfaces in accordance with current, prudent engineering

practices;

Control or prevent additional contributions of suspended solids to stream flow or runoff
outside the permit area;

Neither cause nor contribute to, directly or indirectly, the violation of effluent standards
given under R645-301-751;

Minimize the diminution to or degradation of the quality or quantity of surface- and ground-
water systems; and

Refrain from significantly altering the normal flow of water in streambeds or drainage
channels.

All plans and designs to meet these standards are described in the above referenced sections
and on Drawings 5-22 through 5-24.

753. Impoundments and Discharge Structures

Impoundments and discharge structures will be located, maintained, constructed and
reclaimed to comply with R645-301-733, R645-301-734, R645-301-743, R645-301-745 and
R645-301-760. Plans and designs are described in these sections.
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754. Disposal of Excess Spoil, Coal Mine Waste and Noncoal MineWaste.

Disposal areas for excess spoil, coal mine waste and noncoal mine waste will be located,
maintained, constructed and reclaimed to comply with R645-301-735, R645-301-736,
R645-301-745, R645-301-746, R645-301-747 and R645-301-760. Plans and designs are
described in these sections.

755. Casing and Sealing of Wells

All wells will be managed to comply with R645-301-748 and R645-301-765. Water
monitoring wells will be managed on a temporary basis according to R645-301-738.

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow
Mine permit and adjacent area, including exploration holes and boreholes used for water
wells or monitoring wells, will be designed to prevent contamination of groundwater and
surface-water resources and to protect the hydrologic balance. A diagram depicting
typical monitoring well construction methods is shown in Drawing 7-11. Monitoring
wells will include a protective hydraulic seal immediately above the screened interval, an
annular seal plugging the borehole above the hydraulic seal to near the ground surface,
and a concrete surface seal extending from the top of the hydraulic seal to the ground
surface which is sloped away from the well casing to prevent the entrance of surface
flows into the borehole area. Well casings will protrude above the ground surface a
sufficient height so as to minimize the potential for the entrance of surface water or other
material into the well. A steel surface protector with a locking cover will be installed at
monitoring wells to prevent access by unauthorized personnel. Where there is potential
for damage to monitoring wells, the wells will be protected through the use of barricades,
fences, or other protective devices. These protective devices will be periodically
inspected and maintained in good operating conditions. Monitoring wells will be locked
in a closed position between uses.

When no longer needed for monitoring or other use approved by the Division upon a finding
of no adverse environmental or health and safety effects, or unless approved for transfer as a
water well under R645-301-731.100 through R645-301-731.522 and R645-301-731.800,
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by
the Division in accordance with R645-301-529.400, R645-301-631.100, and R645-301-748.
Permanent closure measures will be designed to prevent access to the mine workings by
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from
entering ground or surface waters.

Water wells less than thirty feet deep are not regulated by the Utah Division of Water
Rights. The permanent closure and abandonment of water wells less than 30 feet deep will
be accomplished by filling the well casing with neat cement grout, sand cement grout,
unhydrated bentonite, or bentonite grout, or other appropriate materials. The well casing
will then be cut off below the ground surface and native materials placed over the
abandoned well site.
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If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in
accordance with the requirements of “Administrative Rules for Water Well Drillers”, State
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of
wells will be performed by a licensed water well driller. The wells to be abandoned will be
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or
bentonite grout, or other materials approved by the Utah State Engineer’s office.
Alternatively, the well may be abandoned using a different procedure upon approval from
the Utah State Engineer’s office.

Abandonment materials will be introduced at the bottom of the well or required sealing
interval and placed progressively upward to the top of the well. The casing will be severed a
minimum of 2 feet below the ground surface. A minimum of 2 feet of compacted native
material will be placed above the abandoned well upon completion.

Within 30 days of the completion of well abandonment procedures, a report will be
submitted to the State Engineer by the responsible licensed driller giving data related to the
abandonment of the well. This shall include the name of the licensed driller or other
person(s) performing abandonment procedures, name of well owner at the time of
abandonment, the address or location of the well by section, township, and range,
abandonment materials and equipment used, water right or file number covering the well,
the final disposition of the well, and the date of completion.

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or
otherwise managed to prevent acid or toxic contamination of water resources and to
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes
will be managed to ensure the safety of people, livestock, fish and wildlife, and machinery.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

If any exploration boreholes are to be used as monitoring wells or water wells, these will
meet the provisions of R645-301-731

Boreholes will be backfilled to within 1 foot of the land surface with concrete or other
materials approved by the Division as necessary to prevent contamination of groundwater or
surface-water resources or to protect the prevailing hydrologic balance. The upper
approximately 1 foot will be backfilled with native materials to facilitate reclamation (see
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and
reclamation activities will be permanently closed unless approved for water monitoring or
otherwise managed in a manner approved by the Division.
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760. RECLAMATION
761. GENERAL REQUIREMENTS

Before abandoning a permit area or seeking bond release, the mine will ensure that all
temporary structures are removed and reclaimed, and that all permanent sedimentation
ponds, diversions, impoundments and treatment facilities meet the requirements of R645-
301 and R645-302 for permanent structures, have been maintained properly and meet the
requirements of the approved reclamation plan for permanent structures and impoundments.
The mine will renovate such structures if necessary to meet the requirements of R645-301
and R645-302 and to conform to the approved reclamation plan.

762. ROADS

A road not to be retained for use under an approved postmining land use will be reclaimed
immediately after it is no longer needed for coal mining and reclamation operations,
including restoring the natural drainage patterns, and reshaping all cut and fill slopes to be
compatible with the postmining land use and to complement the drainage pattern of the
surrounding terrain.

The post mining land configuration is shown on 5-35 along with postmining road
locations. Cuts and fills for the reclaimed roads will be minimal which allows for minor
construction to grade roads to the approximate landform that existed prior to disturbance.

763. SILTATION STRUCTURES

763.100.

Siltation structures will be maintained until removal is authorized by the Division and the
disturbed area has been stabilized and revegetated. In no case will the structure be removed
sooner than two years after the last augmented seeding.

All impoundments will be reclaimed at the end of operations. The estimated timeline for
removal of these structures are shown on Drawing 5-38. Expected removal is year four
of the mining and reclamation process. In areas where soils are not stabilized following
the removal of these sediment impoundments, silt fence will be appropriately installed
and maintained to provide sediment control until stable conditions are met.

763.200.

When the siltation structure is removed, the land on which the siltation structure was located
will be regraded and revegetated in accordance with the reclamation plan and R645-301-
358, R645-301-356, and R645-301-357.

No permanent sedimentation impoundments are planned.

Chapter 7 7-101 8/27/2009



764. STRUCTURE REMOVAL

The application will include the timetable and plans to remove each structure, if appropriate.

All impoundments will be reclaimed at the end of operations. The estimated timeline for
removal of these structures are shown on Drawing 5-38. Expected removal is year four
of the mining and reclamation process. In areas where soils are not stabilized following
the removal of these sediment impoundments, silt fence will be appropriately installed
and maintained to provide sediment control until stable conditions are met.

The facilities will be fully reclaimed at the end of mining operations with the exception
of the water well shown on Drawing 5- 8B. The final contour for this area can be viewed
on Drawing 5-35.

The reclamation sequence and final landform can be viewed on Drawings 5-35 and 5-38.

763. PERMANENT CASING AND SEALING OF WELLS

Wells constructed for monitoring groundwater conditions in the proposed Coal Hollow
Mine permit and adjacent area, including exploration holes and boreholes used for water
wells or monitoring wells, will be designed to prevent contamination of groundwater and
surface-water resources and to protect the hydrologic balance. A diagram depicting
typical monitoring well construction methods is shown in Drawing 7-11. Monitoring
wells will include a protective hydraulic seal immediately above the screened interval, an
annular seal plugging the borehole above the hydraulic seal to near the ground surface,
and a concrete surface seal extending from the top of the hydraulic seal to the ground
surface which is sloped away from the well casing to prevent the entrance of surface
flows into the borehole area. Well casings will protrude above the ground surface a
sufficient height so as to minimize the potential for the entrance of surface water or other
material into the well. A steel surface protector with a locking cover will be installed at
monitoring wells to prevent access by unauthorized personnel. Where there is potential
for damage to monitoring wells, the wells will be protected through the use of barricades,
fences, or other protective devices. These protective devices will be periodically
inspected and maintained in good operating conditions. Monitoring wells will be locked
in a closed position between uses.

When no longer needed for monitoring or other use approved by the Division upon a finding
of no adverse environmental or health and safety effects, or unless approved for transfer as a
water well under R645-301-731.100 through R645-301-731.522 and R645-301-731.800,
each well will be capped, sealed, backfilled, or otherwise properly managed, as required by
the Division in accordance with R645-301-529.400, R645-301-631.100, and R645-301-748.
Permanent closure measures will be designed to prevent access to the mine workings by
people, livestock, fish and wildlife, machinery and to keep acid or other toxic drainage from
entering ground or surface waters.
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Water wells less than thirty feet deep are not regulated by the Utah Division of Water
Rights. The permanent closure and abandonment of water wells less than 30 feet deep will
be accomplished by filling the well casing with neat cement grout, sand cement grout,
unhydrated bentonite, or bentonite grout, or other appropriate materials. The well casing
will then be cut off below the ground surface and native materials placed over the
abandoned well site.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

Permanent closure and abandonment of water wells greater than 30 feet in depth will be in
accordance with the requirements of “Administrative Rules for Water Well Drillers”, State
of Utah, Division of Water Rights or other applicable state regulations. Abandonment of
wells will be performed by a licensed water well driller. The wells to be abandoned will be
completely filled using neat cement grout, sand cement grout, unhydrated bentonite, or
bentonite grout, or other materials approved by the Utah State Engineer’s office.
Alternatively, the well may be abandoned using a different procedure upon approval from
the Utah State Engineer’s office.

Abandonment materials will be introduced at the bottom of the well or required sealing
interval and placed progressively upward to the top of the well. The casing will be severed a
minimum of 2 feet below the ground surface. A minimum of 2 feet of compacted native
material will be placed above the abandoned well upon completion.

Within 30 days of the completion of well abandonment procedures, a report will be
submitted to the State Engineer by the responsible licensed driller giving data related to the
abandonment of the well. This shall include the name of the licensed driller or other
person(s) performing abandonment procedures, name of well owner at the time of
abandonment, the address or location of the well by section, township, and range,
abandonment materials and equipment used, water right or file number covering the well,
the final disposition of the well, and the date of completion.

Exploration holes and boreholes will be backfilled, plugged, cased, capped, sealed, or
otherwise managed to prevent acid or toxic contamination of water resources and to
minimize disturbance to the prevailing hydrologic balance. Exploration holes and boreholes
will be managed to ensure the safety of people, livestock, fish and wildlife, and machinery.

If a water well is exposed by coal mining and reclamation operations, it will be permanently
closed unless otherwise managed in a manner approved by the Division.

If any exploration boreholes are to be used as monitoring wells or water wells, these will
meet the provisions of R645-301-731

Boreholes will be backfilled to within 1 foot of the land surface with concrete or other

materials approved by the Division as necessary to prevent contamination of groundwater or
surface-water resources or to protect the prevailing hydrologic balance. The upper
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approximately 1 foot will be backfilled with native materials to facilitate reclamation (see
Drawing 6-11). Exploration holes and boreholes that may be uncovered during mining and
reclamation activities will be permanently closed unless approved for water monitoring or
otherwise managed in a manner approved by the Division.
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Table 7-4 Hydrologic monitoring protocols and-locations.

Discharge and water level measurements

Protocol
A
B
c

Water quality

Protocol

1

Applies to
Streams
Springs

Monitoring wells

Applies to

Streams

Streams

Springs

Springs

Monitoring wells

Monitoring wells

Parameter Frequency
Discharge Quarterly
Discharge Quarterly

Water Quarterly
elevation

Parameters

Operational field and laboratory water
quality measurements

Field water quality measurements
only

Operational field and laboratory water
quality measurements

Field water quality measurements
only

operational field and laboratory water
quality measurements

Field water quality measurements
only

Table

7-6A"

7-6A*

7-7A*

7-7A"

7-7A*

7-7A"

Frequency

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

Quarterly

*Note: Every 5 years for the third or fourth quarter monitoring event, laboratory analysis will be
performed according to the baseline parameter lists specified in Tables 7-6B and 7-7B for surface
waters and groundwaters, respectively.



Table 7-5 Hydrologic monitoring locations and protocols for operational
and reclamation phase monitoring.

Site Protocols Comments

Streams

BLM-1 A 2 Lower Robinson Creek adjacent to mined areas

RID-1 A 2 Irrigation ditch in Robinson Creek

SwW-2 A1 Kanab Creek below Robinson Creek

SW-3 A1 Kanab Creek above permit area

Sw-4 A 1 Lower Robinson Creek above permit area

SW-5 A1 Lower Robinson Creek above Kanab Creek

SW-6 A1 Sink Valley Wash at permit boundary

SW-8 A1 Swapp Hollow Creek above permit area

SW-9 A1 Sink Valley Wash below permit area

SW-101 A 2 Lower Robinson Creek in permit area

Springs

Sorensen B.4 Developed alluvial spring in Sink Valley at Sorensen

Spring ranch

SP-3 B, 4 Spring in upland pediment alluvium south of permit area

SP-4 B, 3 Developed spring in Sink Valley Wash 1 mile below
permit area

SP-6 B,3 Seep in Sink Valley below permit area

SP-8 B, 3 Developed alluvial spring in Sink Valley at Dames ranch

SP-14 B, 4 Alluvial spring in Sink Valley

SP-16 B, 4 Alluvial spring in Sink Valley

SP-19 B, 4 Alluvial spring in Sink Valley

SP-20 B, 4 Alluvial spring in Sink Valley

SP-22 B, 4 Alluvial spring in Sink Valley

SP-23 B, 4 Alluvial spring in Sink Valley

SP-33 B, 3 Developed spring in lower Sink Valley alluvium

Wells

Y-36 C Coal well in Sink Valley above permit area

Y-38 C Coal well in Sink Valley in permit area

Y-45 C Coal seam well in Swapp Hollow above permit area

Y-61 C,5 Water well in Sink Valley artesian alluvial groundwater
system above permit area

Y-63 C Monitoring well in lower Sink Valley Alluvium below
mining areas

Y-98 C Alluvial well in Robinson Creek above permit area

Y-102 C Alluvial well in upper Sink Valley in permit area

C0-18 C Alluvial monitoring well in Lower Robinson Creek
drainage

C0-54 C Monitoring well in Lower Robinson Creek drainage near
coal seam

C1-24 C Alluvial monitoring well in Lower Robinson Creek



Site Protocols Comments

drainage

C2-15 C Monitoring well in Sink Valley alluvium

C2-28 C Monitoring well in Sink Valley alluvium

C2-40 C Monitoring well in Sink Valley alluvium

C3-15 C Monitoring well in Sink Valley alluvium

C3-30 C Monitoring well in Sink Valley alluvium

C3-40 C Monitoring well in Sink Valley alluvium

C4-15 Cc Monitoring well in Sink Valley alluvium

C4-30 C Monitoring well in Sink Valley alluvium

C4-50 C Monitoring well in Sink Valley alluvium

C5-130 C Monitoring well in Sink Valley artesian alluvial
groundwater system above permit area

C7-20 C Monitoring well in Sink Valley alluvium

C9-15 C Monitoring well in Sink Valley alluvium

C9-25 C Monitoring well in Sink Valley alluvium

C9-40 C Monitoring well in Sink Valley alluvium

LR-45 C5 Monitoring well in Lower Robinson Creek alluvium below
mine area

LS-28 C Monitoring well in Sink Valley Alluvium below mining
areas

LS-60 C Monitoring well in Sink Valley Alluvium below mining
areas

LS-85 C 5 Monitoring well in artesian Sink Valley Alluvium below
mining areas

SS-15 C Monitoring well in Sink Valley Alluvium below mining
areas

SS8-30 C5 Monitoring well in Sink Valley Alluvium below mining
areas

SS-75 C Monitoring well in burned coal area material

UR-70 C5 Monitoring well in Lower Robinson Creek alluvium above

mine area



Table 7-6A Surface water operational and reclamation phase water quality
monitoring.

FIELD MEASUREMENTS REPORTED AS
pH pH units
Specific Conductivity ps/cm @ 25°C
Dissolved Oxygen mg/L
Temperature °C

LABORATORY MEASUREMENTS

Total Dissolved Solids mg/L
Total Suspended Solids mg/L:
Bicarbonate mg/L
Carbonate mg/L
Calcium (dissolved) mg/L
Chloride mg/L
fron (total) mg/L
Iron (dissolved) mg/L
Magnesium (dissolved) mg/L
Manganese (total) mg/L
Manganese (dissolved) mg/L
Potassium (dissolved) mg/L
Sodium (dissolved) mg/L
Sulfate mg/L
Oil and grease mg/L
Cations meq/l
Anions meq/l

Cation/Anion Balance %



Table 7-6B Surface water baseline water quality monitoring

FIELD MEASUREMENTS REPORTED AS
pH pH units
Specific Conductivity ps/cm @ 25°C
Dissolved Oxygen mg/L
Temperature °C

LABORATORY MEASUREMENTS

Total Dissolved Solids mg/L
Total Suspended Solids mg/L:
Total Alkalinity mg/L
Total Hardness (CaCQOa) mg/L
Acidity mg/L
Aluminum (dissolved) mg/L
Arsenic (dissolved) mg/L
Bicarbonate mg/L
Boron (dissolved) mg/L
Cadmium (dissolved) mg/L
Carbonate mg/L
Calcium (dissolved) mg/L
Chloride mg/L
Copper (dissolved) mg/L
Iron (total) mg/L
Iron (dissolved) mg/L
Lead (dissolved) mg/L
Magnesium (dissolved) mg/L
Manganese (total) mg/L
Manganese (dissolved) mg/L
Molybdenum (dissolved) mg/L
Ammonia mg/L
Nitrate+Nitrite mg/L
Phosphate (total) mg/L
Potassium (dissolved) mg/L
Selenium (dissolved) mg/L
Sodium (dissolved) mg/L
Sulfate mg/L
Zinc (dissolved) mg/L
Oil and grease mg/L
Cations meq/l
Anions meq/l

Cation/Anion Balance %



Table 7-7A Groundwater operational and reclamation phase water quality
monitoring.

FIELD MEASUREMENTS REPORTED AS
pH pH units
Specific Conductivity ps/cm @ 25°C
Temperature °C

LABORATORY MEASUREMENTS

Total Dissolved Solids mg/L
Carbonate mg/L
Bicarbonate mg/L
Calcium (dissolved) mg/L
Chloride mg/L
Iron (total) mg/L
Iron (dissolved) mg/L
Magnesium (dissolved) mg/L
Manganese (total) mg/L
Manganese (dissolved) mg/L
Potassium (dissolved) mg/L
Sodium (dissolved) mg/L
Sulfate mg/L
Cations megqg/L
Anions meqg/L

Cation/Anion Balance %



Table 7-7B Groundwater baseline water quality monitoring.

FIELD MEASUREMENTS REPORTED AS
pH pH units
Specific Conductivity ps/cm @ 25°C
Temperature °C

LABORATORY MEASUREMENTS

Total Dissolved Solids mg/L
Total Alkalinity mg/L
Total Hardness (CaCQ;) mg/L
Acidity mg/L
Aluminum (dissolved) mg/L
Arsenic (dissolved) mg/L
Bicarbonate mg/L
Boron (dissolved) mg/L
Cadmium (dissolved) mg/L
Carbonate mg/L
Calcium (dissolved) mg/L
Chiloride mg/L
Copper (dissolved) mg/L
Iron (total) mg/L
Iron (dissolved) mg/L
Lead (dissolved) mg/L
Magnesium (dissolved) mg/L
Manganese (total) mg/L
Manganese (dissolved) mg/L
Molybdenum (dissolved) mg/L
Ammonia mg/L
Nitrate+Nitrite mg/L
Phosphate (total) mg/L
Potassium (dissolved) mg/L
Selenium (dissolved) mg/L
Sodium (dissolved) mg/L
Sulfate mg/L
Zinc (dissolved) mg/L
Cations meq/|
Anions meg/l

Cation/Anion Balance %
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STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-214 WRS-1

(WASNING: Water Bights makes MO claims as to the accurscy of this data.) RN DATE: 05/24/2006 Page 1

WATER RIGHT: 85-214 APPLICATION/CLATIM ¥O.: CERT. NO.:

mrtltttttot'iivtcatto‘wiaahQ&tsotit’bicattt:tattétnct-ttittq«at-ncqiatct-i:ttvtsmo»nMﬂlaititiitti«lnitt’tiﬁ,tttotc»ootl 222232213

MAME: €. Burton Pugh
ADDR: 533 North 650 East
Ltindon, Utah 84042

m‘ m.Q'QOQQil"i't!t'tt.tﬁ’!ﬂti.tiOl"i.!!*tiki’l’".i‘i’i#ib.l.*i-- rokw xeSRER FEPRLOAANSEE L ERRACTINESREA NSNS RNST

LAND OWNED BY APPLICANT?

FILED: 00/08/1969 1 PRIORITY: 03/04/1889)PUB BEGAN: {PUB EMDED: INENSPAPER:

ProtestEnd: |PROTESTED: [¥o T IHEARNG HLD: 138 ACTION: { § IActionDate: 1PROOF DOX:
EXTENSION: 1ELEC/PROOF: [ 1 | ELEC/PROOY : JCERT/NUC: 08/08/196311AP, ETC: {PROV LETTER:
RENCVATE: JRECON REQ: JTYPE: { 1

PD Book ¥o. 1 Map: Sc

Type of Right: Diligence Claim source of Info: Proposed Determinatios Status:

LOCATION OF WATER RIGHTY*esksd ses 3 AR P I I N PR R RSP EIENET LR EACEENREAENARENR SIS SRS EEIFREN RV ERA AT EEGLS
FLON: 0.033 cfs SOURCK: Tater Patch Spring

COUMYY: Kane COMMON DESCRIPTION:

POINT OF DIVERSION — SURFACE:
{1) 8 498 ft £ 1040 ft from W& cox, Sec 29, T 395, R 5w, SLBM
Diverting Works: Source:

Stream Alt Requirad?: No

pe

USES OF WATER RIGHTS 442404040 tasststatesnes a*xr2eRRE snsesie e HbhESEAAEEREES »e wew SHARLEEVPESSINRRS

SUSPLEMENTAL GROUP NO, 61209Z. Water Rights Appurtenant to the followlng use(s}:

$5-100,214
O S U T b B S PP S
FAEIRRIGRYION Group Total: 0.6 acres piversion Limit: 0.0 acft. PERIOB OF USE: 04/01 10 10/31L

*esgole Supply for Irrigatiom for 85-214 in this Group has NMOT YET been esvalosted®

tltt!...l.on.-c-n-cvq-nonowenQnac.«qiwbﬂlo.uone&.aooo‘»toaq.---unq-v--“b»dtbhovol"'t'*‘*-'0"“"'"’"“'“'"".""""”""""
*.l!tﬂlﬁ‘lliittalts*itlutstit’mlul‘l;l'mk

Sec 25T ISR 5 A~ 5.6000] ) { * ] I i hot 1 ] L] d I ] i hed 0.6000

SOPPLEMENTAL CROUP MO. 612093, Water Rights Appurtenant to the following wuse(a):
85-100,199, 200, 201,202,203, 204, 205, 206, 207, 208, 209, 210, 211, 213,214, 213

S S U SRR PSSP R R R R S R R

SEISTOCKNATER Group Total: 250 Stock Units Diversion Limit: PERTIOD OF USE: 04/01 TO 12/31
*segole Supply for Stockwatsring for 85214 ia this Group has HOT YET been svaluated®*®
LAV PUAAEES AR IR FECARERINR U AR Vet RteNERETERR ST EEEREEF RNV RS SR SR AN RIRUNGEERRI b
CRARRLAEARAEN R LSS EL TS AOSORGSRERNENEA RN AN RN NI AR bOnNCCog P D cr D AT Avsrtas HEER AR RRRICASS S
snibn DTy » LRy *EReF &P setuEneRseb e bdd . * *




STATE OF UTAH — DIVISION OF WATER RIGHTS - DATA PRINT OUT for 85-350 WRS-2

(MARNING: Water Rights makes NO claima as to the accuracy of this daza.} RUN DATE: 05/24/2006 page 1
WATER RIGHT: 85350 APPLICATION/CLATY MO, : CERT. RO.:

ml"‘*’ﬁ‘*t(""l‘l.f.’.'i'.’*'!i‘*i LA 222 O't*"G‘C‘Qi**‘ﬁ’bti‘i‘!ii’lfﬂ.*"-i.ii"‘Ci’*".f‘*..’ﬂlb""'*'tﬁﬁ"10'.”"”’."#‘

MAME: Richard & Alecis S. Dame
ADDR: 1620 Georgia Ave.
Boulder City WV 83005-3643
INTEREST: 100t REMARKS: As Joint Tenants

DATES, .’c‘.‘miottit‘cif«tctﬁt’QQ*ﬁcac’*ﬂtoi‘oclti.itt%"’taoﬁgyogotg.igg.iagngnaugnﬁttataticai«ttil’*ttt.tot’ctﬁofaafﬁchn’!Qtt{c *

LAND OWMED BY APPLICANT?

FILED: 04/27/19701PRIORITY: 00/00/1883{P0B BEGAN: | PUB ENDED: JMENSPAPRR:

ProtestRad: { PROTESTED: {Bo 1 |HEARNG HLD: 188 ACTYON: | ] iActionDate: 1PROOFP DUE:
EXTERSION: 1 ELEC/PROOF: { J FELEC/PROOT: JCERT/NUC: 04/21/19701LAP, EIC: 1PROV LETTER:
REROVATE: IRECOM BEQ: ITYPE: | i

£D Book No. 1 Map: 5S¢

Type of Right: Diligence Claim Source of Info: Propossd Determination status:

LOCATION OF WATER m”*"‘*“***"ﬂt'hiﬁtﬂttp:snttwu.mun“mcn:ao-cg;*oe:-uo-uodtccttmugm*tqnuuovneoo'cmtmnmu:"mtunu

FLOM: 1.0 efs SOURCE: Swapp Ranch Spring Area No. 1
COUNTY: Xane COMMON DESCRIPTION:
POINT OF DIVERSION ~-~ SURFACE:
1) 8 510 fr £ 1090 ft from N¥ cor, Sec 29, T 333, R W, SiaM
Diverting Works: Source:

Stream Alt Required?: Mo

USES OF NATER RIGHTC¢+osisasisstencantancans 3 » Earvese LA R e N R SRR EEITRVEEATREENARERS ARSI RONC RSV R bbIbidauadtw

SUPPLEMENTAL GROUP NO. §12366. Water Rights Appurtenast to the following use{s):
85-350, 351,352,353

U O g R L L L T T R e R R SRR AR

FHEIRRIGATION: Group Total: 93.0 acres Diversion Limit: 0.0 acft. FERIOD OF USE: 04/01 10 10/31
*ssgole Supply for Irrigation for 85-350 ia this Group has NOT YET beon evaluated***

MHPLACE OF USE: e SCBO], WEST (LBSTER e Moo ACRTH. EAST QUNRTER e eSO FEST (RNRTER - *-———8CUTE IAST (UMRTER-———*  Sectien

e | M { St OIS M PN OIS [ ® *M J M [N IS N | E | & | & * s
S0c 29T 308 2 ¢ SERAM ¢ 730004 0.2000123.20001 0.3000% i 1 i *21, 1000} ] 1 * i i J 52,0000
Sec 0TIV R 9 ST~ 1 i ] > } { | 1.0000* | i 1 . 1200000 120.0000*  41.0000

SUPPLEMENTAL GROUP NG. 612367. Water Rights Rppurtenant o the following use(s):
$5-350, 351,352, 353, 354, 355, 356,357,358, 359

gw--..cc.cc.n--otno»t;in:t:;-“1-s-rupt.-ni'v'suruanut.aa.«udno-sn-w-bonqvi-ﬁyo-oogahloq‘It-uootq.wll..ct..‘vvvo.'-.--ovv..tpoo.»---

FHESTOCKMATER: Group Total: 125 Stock Units Diversion Limit: PERIOD OF USE: 04/01 70 12/31
=sxgole Supply for Stockwatering for 85-350 in this Group has NOT YET been svaluated***
* & w“RTAE R * * t 14 TN SAERENERE * EETTEABESERRER RO RARE A AS AL RERBORSA AN RN ESIRE S
------ *EER whe 3 ahhdd EARER ‘ D 0 t DA f & ERRREN a2 T2 T E AL 2 2 d
BEECESRERFANEAEANAL LGRS S SRaRIRAERSERATENELES e TS 'y cEdte - ' r 14 TRERTINS 323 ARWENRAREEE



STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-373 WRS-3

{MARNING: Water Rights makes O claims as to the xccuracy of this data.) AUN DATE: 05/24/2006 Page 1

HATER RIGAT: 85-173 APPLICATION/CLAIM NO.: CERT, HO.:

ONNERSHIP #4440 000ttt va s e AR ENTRARESESANERBNASRATTIEREAIINGR AP EIE AR S REE ARSI RSN A C IR AN I A RRELLIERNANFAINTERAPTRN RO RE ARG SRTORRRN LY

WAME: Daxlynn and Arlemns Sorensen
ADDR: P. O. Box ¢7
Orderville, UT 84758
INTEREST: 100% REMARKS:; joint tenanta

m. £7C. HRRRENRNCER RV RANERERR A PSP AL AR A FCR R EH LR RAER AR AAWO A FETEELRTSR AR b b e Oie ARAEREN TR SR TN RN DR CE AP AR ERERE LR AR RS RRANE

LAND OWHED BY APPLICANT?

FILED: 01/29/19701 PRIORITY: 00/00/1064|PUB BEGAN: {PUB BNDED: [REMSPAPER:

ProtestEnd: | PROTESTED: (Mo } HHEARRG HLD: {SE ACTION: { }iActionDate: | PROOF DUIE:
EXTERSION: {ELEC/PROCF: ( 1 | ELEC/PROCF: [CERT/WUC: 01/29/1370{LA®, ETC: | PROV LETTER:
RENOVATE: [RECON REQ: ITYPE: [ 1 -

PD Book No. 1 Map: S¢

Type of Right: Piligence Claim Source of Info: Proposed Determination Status:

LOCATION OF WATER RIGHTSHt 20ttt ast b4 0002 rn st e ARt b e 4 S aRs NI NEACSIRAIRANEA ISR ERRsNtEE Y * SARABARN - srbhesiasesdee
FLOW: 0.011 ctfs SOURCE: Sorensen Ranch Spring No. 1

COUNTY: Kane COMMON DESCRIPTION:

POINT OF DIVERSION:
{ 1)Stocksatering directly on spring located in RE4NW¢ Sec 29, 7398, RSN, SLBM.
COMMENT: Administratively updated by State Engineex.

m OF HATER nm*ti"l’ﬂ‘.b‘i‘i'...".lt‘lft"l‘.,ﬁ'***f‘iﬁ.'&i'f.i"f**ﬁﬁi"**ﬁ"‘ CRREN ekt e LA 2 d L a2 2 4L (i 222224

SUPPLEMENTAL GROUP RO. $12374. Water Rights Appurtenant to the following use{s):
85-362, 363, 364, 363, 366, 367,368, 369, 370, 371, 372,373, 314,375,377, 378,379, 380, 381,382, 383, 384,385, 386, 367,388,389

A USSR S AR S D L LR L R R R S R e SRRSO

S3ISTOCKWATER : Group Total: J60 Stock Units Diversion Limit: PERIOD OF USE: 04/01 TO 12/31
+++gole Supply for Stockwatering for 85-373 in this Group has NOT YEY been evaluated=¢*

SUPPLEMENTAL GROUP NO. 612306.
85-373

o Ly R AR R L R LR SR il
#4IDOMESTIC: 1 Famlly Diversion Limit: PERIOD OF USE: 04/01 10 12/31

. ctesen
A ST DU P RS R e R R A L LAt

*

Sec 297 NS R MBI 1% t § * ¥ i 1 1 i * } | ©.0000
PLACE OF USE for STOCKNATERING*serersscesnsstenttss seke LERERR AR EARIEIRY * * shsktbeiees rERENY sepure

HORTR-WEST's NORTH-EAST SOUTH-WEST™ SCUTH-BASTW

W NE SW SE W NE SW SE AW HE 3¥ SB s S SE
Sec 29 T 398 R 5W SLBM LR TR oz # » 2 03 03 * * 3 3 *
bbbt LAl b b d VU TR AR L RN IR BIINN G SRV E NS RA TN TR SNSONS 2EQRRER rewt P RARANS SRR tARRERETR
AHAEREAAANNENRSERATRA LA TP ROERELRTANRIAA RN RSSeSrNsnsG H D OF DATAX e sRESS 1 * EhEERIGTRALES
L R L L T ] “hae 3 PEIEEEAT ISR UL PSRN I S ARASIR R ESSPNATERTENREECTRETAF ARG ENN rETREN " L]




STATE OF UTAH ~ DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-374 WRS-4

[MARNING: Water Rights makes NO claims as to the accuracy of this data.] RUN DATE: 0572472008 Page 1

WATER RIGHT: 85-37¢ APPLICATION/CLAIM NO.3 CERT. HO.:

ONHERSHIPA* 24 24 A A A2t R AR A A AT A AR S E AN TR AR RN R TR A RPN A RITRE NP EEN R ETRENRRE VAT OwD SRERRERANEESEINAIRA AR AR ERERARIRARRR NN IR

NAME: Darlynn and Arlene Soremsen
ADOR: P. O. Box 47
Ordazville, UT 84738
INTEREST: 100% REMARKS: joint tenants

m’ m.Q'Q"Q"i"'i'i‘t."lf."*'.I"..!*Q.0’!’('&’!"'0’*05!“-‘ tkakeee SREEERBFNARIRNERRAAAFLECRAR SRR REREVANRSEEEE S

LAND ONNED BY APPLICANT?

FILED: 01/29/1970 | PRIORITY: 00/00/18641PUB BEGAN: | PUB ENDED: INEWEPAPER:

ProtestEod: |PROTESTED: (Ko 1 1HEARNG HLD: 188 ACTION: | JIActionDate: [PROCF DUE:
EXTENSION: {ELBC/PROOF: [ 11 ELEC/PROOE: [CERY/WUC:  01/29/19701LAP, ETC: IPROV LETTER:
REMOVATE: {RECON REQ: 1TYPE: { }

PO Book No. 1 Map: Sc

Type of Right: Diligence Claim Source of Infao: Proposed De ination Status:

m“ or “m um.lt.fi'.f&’.ﬁ'"”.""’.ﬂ"iQ‘Q'i!.i"f%‘iﬁﬁ'*lfﬁﬂii‘ﬁ*‘!"QQ‘ﬁ&‘ﬁ""’i'tt'!."""i.tt*.‘*‘l.'*‘i)"fﬁf.?.‘*""i’

FLOM: 0.011 cfs SOURCE: Scrensen Raach Spriag No. 2
COMNTY: Kane COMMON DESCRIPTION:
POINT OF DIVERSION:

{ l)Stockwatering directly on spring located in SE4NW4 Sec 29, T39S, RSW, SLBM.
COMMENT: Administratively npdated by State Engineer.

m w WATER um".i!it‘ﬁ“‘&i“i‘.Q“.’..‘t‘*"‘i""t*‘f*‘t.i‘b'l..'i“il!’i"‘.'."‘”‘*‘ﬂ Ry hd HEAEER e

-

SUPPLEMENTAL GROUP NO. 612374. Water Rights Appurtenant to the following use(s):
85-362,363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 373, 377, 378, 179, 180, 361, 382, 383, 384, 385,386, 387,388, 389

A o T N L A R TR S R TR L AR R L AR L DA

#HISTOCKMATER : Grovp Total: 300 $tock Units Diversion Limit: PERIOD OF USE: 04/01 TO 12/31
*seSole Supply for Stockwatsring for 85-374 in this Grouvp has NOT YET been evaluated***

PLACE OF USE for miittt‘iltﬁntitﬁﬁtiﬂ*tlti!t'iitiI‘!i'r'-ﬁ'tt"'ott)tf'tittRtfiQ'Q.Qﬁﬂtioﬁiiﬁtlﬁiﬂtﬁﬁt‘l‘ittiiﬂ!fitlbi".t

HORTH~WESTY NORTR-EAST™ SOUTH~-WEST SOUTH-EASTS
WY NE SW SK W NE S¥ SE HY NE SW SE NW NE SW SE
Sec 29 T 39S B 5W SLBM * 2 & X € 3 3 * * : oz 3 * £ 3 2 3z *
EEREEERVRA IO RS AR A EE A TS SNSRI RN NN A S P ARV RRAT TRV FCAAAARCC QAR AE R AR TSI AR RN AR SR IR SR TR OERN e e vt

‘.Q'Qff"#lﬁ&".‘Q'Q*‘OQ"’C"“‘QQ‘Q"'!‘."""Q’Q.QC‘ ’ [+ oF p AT A'i".*’.l""G!...1"lt"Q.."""V’.’"‘*QQ‘.’“m‘h*ﬁ’
EEREAERERERI IS LRECARTAREACAARL RS F NS $hb & * "ii‘.0'.’f!‘i‘l‘..‘."'.t"ﬁ‘l'ﬂ0“'*"ll’"'l"‘llﬁ‘t!"'*ﬂ't"‘.ﬁ




STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-351 WRS-5

(MARNING: Water Rights makes NO claims as to the accuracy of this data.) RUN DATR: 05/24/2006  fage 1

WATER RIGET: 85-351 APPLICATION/CLAIM NO.: CERT. ¥O.:

m?‘ REENRTAENEOARNT IR BRSPS AN N RN AN KA RN AT IR R RRN AR R A A A RIS RN NG AEREEREANNLR A A EPSIA NSRRI PGSR OR eIt Es AERESANREEAERRREIRRN

NAME: Richard L. ¢ Alecia S. Dame
ADDR: 1620 Georgia Ave.

Bouldar City BV 82005-3643
INTEREST: 100% REMARKS: As Joint Tenants

DATES, EIC. et ezt it atit st e s s st at ST NEINCIETALTENER PR APRREEANRRARATI SRR L EREARRCAS A RI AN RCE LA ERARRTTRR ST RSNNAAER R RN TN

LAND OWNED BY APPLICANT?

FILED: 04/21/197T0{PRICRITY: 00/00/18831FUR BEGAN: {PUB BRDED: INEWSPAPER:
ProtestEnd: |PROTESTED: (Mo } tREARNG RLD: {SE ACTION: }iActionDate: | PROOF DUE:
BXTENSI0H: JELEC/PROOF: { JIELEC/PROOF: JCERT/WOC: 04/27/19701LAP, ETC: jFROV LBTTER:
RENQVATE: JRECOR REQ: LTYPE: { ]
#D Book No, 1 Map: 5¢
Type of Right: Diligencs Claim Source of Info: Proposed Determination Status:
LOCATION OF WATER RIGHRTES®2atrasseiatans a v e e e T T R R R e e A R A T A AR s i il
FLOW: 0.25 cfs SOURCE: Swapp Ranch Spring Arex No. 2
COUNTY: Kane COMMON DESCRIPTION:
POINT OF DIVERSION ~- SURFACE:
{1} 8 3635 £t E 1100 £t from B cor, Sec 29, T 393, R 5w, SLEM

Diverting Worka: Source:
Stream Alt Reguired?: No
POINT OF DIVERSION:
{ 1}Stockwatering dizectly on spring located in SWAMN4 Sec 29, T39S, RSW, SLEM.

COMMENT: Administratively updated by State £ogineer.

TUSES OF WATER RIGHTOF IS aAa ke st bk ra R EAtanaant e navsssd fexERn AP VA LAR R ANAESARGIEREEIRE * 2RRREREERREVERAAEA LS

SUPPLEMENTAL GROUP NO. €12366. Water Rights Appurtesaat to the following use(s}:
85~150, 351,352,353

S L LR e LA L R R i R

SREIRRIGATION: droup Total: 33.0 acres plversion Limit: 0.0 acft. PERIOD OF USE: 04/01 TO 10/31
«segola Supply for Irrigation for 85-351 im this Group has HOT YET been evaluateds**
n--ll"~-o~¢-~-oﬂcitnnq‘occbcﬁtoi‘b-lQ'cUQQQQQQQQQQvv;..u-.ci.t-n‘ivw’vtedtQ‘qvibu-ckoiatatli"0"'0“~¢*""""""'L"""”*"““‘

HHITTACE, OF OSB: *MMMMMNMMW Section

“HE [ RE FSH | SE * M | M | SH | 3B YW M IS & M |N | S | S * Touls
Sec 29 T39S R € SBN * 7.2000) 0.2000123.20001 0.3000% I i i +21.10001 ¥ { i ! ! J * 52000
Bec 0T IS R WS ‘t 11 § - } 1 § 1.0000* [ i [} * §20.0000] 120.0000* 41.0000

SUPFLEMENTAL GROUP NO. 612367. Water Righta Appurtenant t¢ the following use(s):
85-350, 351, 352, 333, 354,355,356, 357, 358,359

o L L e R R R e SRR

##4STOCKNATER ; Group Total: 125 Stock Units Diversion Limit: PERIOD OF USE: O4/01 170 12/31
s*sgole Supply for Stockwatering for 25-351 in this Group has NOT YET beoan evaluated***

PLACE OF USE for mftlittlttiltf’ﬁtlQ:Qot”t.*gt*gah‘ﬁ.t.'ﬁatuti&iiﬁittt.tttiid-k.-"QQQt!.blttit'!tttt"ii‘t!ﬂ'itt”ﬂc!t"

HORTH-WESTY BORTR-EASTW SOUTH-WEBSTN SOUTH-EAST
Wi NE SR SE W NE SW SE ¥W NE SWw SE ¥W NE 5% SE
Sec 29 T 398 R ¥ SLBM « 3 Ry ¥ L I * 0z 3 * * oz *



WA 85-351 continmed*+s  (WARNING: Water Rights makes NO claims as to the accuracy of this data.) RUN DATE: 05/24/2006 Page 2

PSRN TIPUPRI TR TYTUTDRIRTrTTPRTTRRRRsReeseTee e YT PR T ERTS TS SEREETAT RS LA AR bbb il
AFRRAGERNRIERRIRRNAPTAEBNECEA RS AR SR ARSI ERMNarRtbbdssesgE N D OF D AT B’li‘lﬁQ'bq!ai!Ctll"iil‘l“.ltt."i*ilttl’t'i'tl!"it'ttta"
PTG SPELU UGPSR PSSR S S 8 €444 S 2448848 S 45 bbb bbb ol bl



STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-352 WRS-6

(MARNING: Water Rights makes NO claims as to the accuracy of this data.} RON DATE: 08/24/200¢ Page 1

WATER RIGHT: 85-352 APPLICKTION/CLAIM MO, : CERT. HO.:

m‘l!p”0*t.t-’ﬂ.QQQ‘.!Q*!Q!QMO‘QD'Qi”#'ﬁ"'- * * L2 2 » RRDEN RS AER A RAAERANRIRR ARSI RPRPRAREIRLLER AR ERUBESRMOR RS2 e S nd
N

NAME: Richard L. & Alecia S. Dame *

ADDR: 1620 Georgia Ave.

Boulder City NV 83005-3643
INTEREST: 100% REMARKS: As Joint Tenanta

m' Bl Attt it R R A A AN A R AR L S AR T NS S O R R SR RN E AR SRR AR TAN LR RN SR AR R IR R RN RLEARR R TR N PPN S ET ST I EANONR SRR RN ATE IR NS

TAND ONNED 8Y APPLICANT?

FILED: 04/27/1970 | PRIORITY: (00/00/188%] PUB BEUAN: [PUB ERDED: INEWNSPAPER

ProtestEnd: IPROTESTED: [No JIHEARNG NLD: {SE ACTION: { liActionDate: {PROOF DUE:
EXTENSION: JELEC/PROOF: { } I ELEC/PROOF [CERT/WUC: D4/27/19704LAP, ETC: IPROV LETTER:
RENOVATE: fRECOR REQ: iTYPE: { 1

Pp Book No. 1 Map: 5S¢

Type of Right: Diligence Claim Source of Info: Proposed Determination Status:

LOCATION OF WATER RIGHT* PRSP AR IR ARSI E R SIS A S LIDE LA A SRR LR S RIS ECE SRS IERNERRICLEIEPEN L ECEANTACRNRIREO SR
FLON: 0.25 cis SOURCE: Swapp Ranch spring Area No. 3

COUNTY: Kane COMMON DESCRIPTION:

POINT OF DIVERSION ~- SURFACE:
(1) 5 1475 ft € $30 £t from NW cor, Sec 29, T 398, R 5SW, SLBM
Diverting Worke: Source:

Stream Alt Required?: Mo

USES OF WATER RIGHT*¢+etas rerd T L L e T T e T s

SUPFLEMENTAL GROUP MO. 612366, Water Rights Appurtenant to the following usels):
85~350, 351,352,353

L R R L e LR T R R AT S A AR AR R R A A S AR RS A A S A SRR A S as

HHIRRIGATION: Group Total: $3.0 acres Diversion Limit: 0.0 acft. PERIOD OF USE: 04/01 TO 18/31

***Sole Supply for Irrigation for 85-352 in this Group has NOT YET bsen evaluated™**

WHPLICR OF USE: e JCRTH WEST IRTER oo oo FORIH EASY QUARTER e e SCUTTY. HEST CEARTER e b e RTEH EAST (APRIER-n?  Section
* M | M | N O[S * W | NE | S | S8 W | M | S | 32 *MHN | N | S | & * mals

Sec 29T NS R W SLAM * 7.20001 0.2000123.20001 8.3000% [} | i *21.10004 | ] . I ! 1 * 52,0000

Soc 0T WS R TSUM T 1 ' 1 * i 1 1 1.0000* i ! i o 120.0000{ 120.0000*  41.0000

SUPPLEMENTAL GROUP NO. $12367. Water Rights Appurtesant to the following use(s):
85-350, 351, 352,353,354, 355,356, 357, 358, 359

B e R R N L L R R R e A E L E AT E RS i A AR AR R L R

#43STOCKWATER : Group Total: 125 Stock Units Diversion Limit: PERIOD OF USE: 04/01 70 12/31
*4*Sols Supply for Stockwatering for 85~352 in this Group has NOT YET been evaluated***
SRANER RTINS - HABGNEs ERBATRENB ARG BEL MG ADGS NS RERE I b RN . >4 t 2 22 4 AREERRRWY
bk - s lttit"tﬂeio..iﬂittiikctlttt‘ * u o r b A 'r L’tQ”Otvt!'cﬁ!lQt"t'ﬂitltttl.ttitiii‘tﬁ’tiﬁi&ﬁﬁﬁ’titttt

R tetaw * * 4 EREESAXSEERBERNRRIREQAA SR G SRR S AL II haiaddd etk it dnded dobe bl d *




STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-215 WRS-7

(NARNING: Water Rights makes HO claims as to the accuracy of this data.) R DATE: 05/24/2008 Page 1

WATER RIGHT: 85-21% APPLICATION/CLAIM NO.: CERT, WO.:

mp'"Gitétiﬂﬁit!iﬁﬂitiQctttct(aétﬁe«itiotigigaQ'Qaso'¢gatgﬁgainbib*wltitttteaﬁqwinnté*&ttt-lttias'i ERNBEBEIENTRRANCARARDEN I D

NAME: C. Burton Pugh
: 533 North €50 Rast
Lindon, Ovah 84042

n"‘s' sﬂc..‘t.“@"“.‘l"@.0'.'!"*""Qﬁﬁtiiiﬁliiitﬁiﬂiiiﬂi.iﬁ""i'*""Q*QO&‘.C."'.‘Q'*Q'*‘Q‘Q‘.0"Q.‘Q""C‘..l"i.!‘iil.t't'

LAND OWNED BY APPLICANT?

FILED: 08/08/1969 | PRIORITY: 00/00/183641PUR BEGAN: 1POB ENDED: INENSPAPER:

Protestind: IPROTESTED: ([No JIHEARNG HLD: ISE ACTION: [ }iActionDate: 1PROGF TUE:
EXTENSION: I1BLEC/PROOK : { JIELEC/PROOF: ICERT/WOC: 08/08/13631LAP, ETC: {PROV LETTER:
RENOVATE: IRECON REQ: 1TYee: { 1

PD Book No. 1 Map: Sc

Type of Right: Diligence Claim Sourcs of Info: Proposed Detérmination Status:

IOCATION OF MATER nmntoﬁtti*tiﬁcttlottttut‘qﬁwq'o‘iatal0!!‘-4*OQQ"wi’twcbciiait*:itictat&na;ctttﬁbiﬁaiotocttsitt-.t.tnntc:t&t;QQt

FLOM: 0.007 cfs BOURCE: Spring House Spring
COUNTY: Kane COMMON DESCRIPTION:

POINT OF DIVERSION:
{ 1)Stockwatering directly oa spring located in SW4MWE Sec 29, 7358, RSW, SLBM,
COMMENT: Adwinistratively updated by State Engineer.

USES OF NATER RIGUTHSIs¥sanatidsrstbstandannspntseansnisniins EREARS KR RRY L g * Ll ] BREEEAERERANRSBEER

SUPPLEMENTAL GROUP NO. §12093. Water Rights Appurtenant to the followiny use(s):
85-100, 199,200, 201,202, 203, 204, 205, 206,207, 208,209,210, 213, 213, 214,215

l>|tt!c"Q»l'--bblIlllv.li'.‘tin'v-brb'.cqﬁvlb-;.nou‘0-~¢'~WQUQ.(&-CQ-."&(Qv‘-t.‘».iCtﬂhtq.llcqt'i“"""‘**".?"‘3"““““"“

SH#STOCKWATER : Group Total: 250 Stock Units Piversion Limit: PERIOD OF USE: 04/01 10 12/31
+wtg50le Supply for Stockwatering for 25-715 in this Group has NOT YET been evaluated®**

GROUP HO. 612269.

85-218
""’*“""*""'-‘-*'v-“--v-~~0»t'--~~--v~-~.~¢-o--~-¢oﬁq-.-.-....;.-4-.....:.--»--;;-c-ev;c'.--.-.‘-s--«oac»--.¢.--;.~csv-o»-¢¢¢
#SVDOMESTIC: 1 Family piversion Limit: PERIOD OF USE: 01/01 TO 12/31
td-‘o»contc‘-oﬂcott--msaci'-'nhlitvtiiitsi-o(omc-llci.aot.ue.u.c.cot.:stttqoc.cw-n!.t-ﬂ""-““"-""‘-4*"""'"“'*“"‘-"*“'
MHPLACE OF UBE: '-*—mmmemMmW Sactioxy
*N IR | M |} K lﬂlﬂlﬂ‘lﬁl‘lﬂll"lﬂlﬂlﬂ'm
Sec:23 T /S R T SLM 4 ] n i hi t J i » I 1} ] by I ) U * 0.0000
R S——
PLACE OF USE for smmt@o-ﬁcumwsiacwoa-wu{«uoq«m«uq-.«:'t:ttsnnno" FRRERUD SR RRRBREN SNSRI RN
NORTH-WESTS RORTH-EAST SOUTH-WEST SCUTH-RAST®
R¥ NE S9 SE N¥ NE SW SE NW NE SW SB W NE SW 3B
Sec 29 T 358 R 5w SLEM LIS T oz 3 e « ¢ 03 3 * « o o3 0
C.‘Cttli'k‘*.ﬁIQ&“Q‘C'Q*“““.'.Q‘DC!"‘QI.('QQt’i!*tb‘llt'.ii"l't't”"iﬁ.'"tii.‘QQ"Q‘OO"‘Q’Q.#{&"Qh‘h‘i‘i’ii‘&‘l’.'!QCQ"I'
TECERERARAE LV CEL RV ENAE LA AN EIEERRERED SRR NOsdddsodneE U GF BDATA™ ¥ e eV LD SR UN AREREACEFHTS

AEEASERARSEAENANR AT SERELRRFNERUAAARACEN SRR EANERR AR LA RO R RO RE RS bss e esR L i RELE XA AR AP RIS NELLABRATRACAN SR PAC R B A QLA USEEN S

*



STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-353 WRS-8

(RARNING: Water Rights makes MG claims as to the accuracy of this dacta.} RUK DATE: 0572472006 Page 1

WATER RIGHT: §5-353 APPLICATION/CLAIM ¥O.: CERT. NO.:

CRNERSHIPS 444 2 A A AN A S P R EA RN PR F AR RSN AN AR AR E RSP R A C R RN R CARAR AR AT SN AF NIRRT ATU TR A RA RN A RRARHSRSXTRLERATLARB R R AR RS RG4S

NRAME: Richazd L. & Alecia S. Dame
ADDR: 1620 Geargla Ave.
Boulder City 8V 93005-31643
INTEREST: 1008 REMARKS: As Joint tenants

m’ m_"1"1"'&‘"".."‘l‘tbtt."ﬁt‘ﬁth"ii*‘ii!*’!'it‘Q'ttiQ'Q.tit‘l.".'i‘i’#itiiC EREFRANSARERRERAEANER RGO RSNSOI NS ER AR ARSI E

LAND OMEED BY APPLICANT?

FLLED: C4/27/197T01 PRIORKTY:  00/00/1883|PUB BEGAN: | PUB ENDED: [HERSPAPER:

ProteatEnd: I1PROTESTED: (No JTREARNG HLD: 188 ACTION: | 1 lActionDate: IPROOF DOE:
EXTERSION: IBLEC/PROOF: | T IELEC/PROOF: JCERT/WUC:  04/27/1970{1AP, BIC: 1PROV LXTTER:
RENOVATR: IRECON REQ: ITYPE: { 1

PO Book No. 1 Hap: 5S¢

Typs of Right: Diligeace Claim Source of Info: Proposed Determination Status:

LOCATION OF WATER RIGHT® P22t e Rsduaa et os 4t st 4 ob4 0000400800 atavbunts e1s T REXRAEIRRANE L A I T TR e
FLOW: 1.0 cfs SOURCE: Swapp Ranch Spring Area No. 4

COUNTY: Kane COMMON  DESCRIPTION:

POINT OF DIVERSION — SURFACE:
{1y 8 1330 £t £ 570 ft from N cor, Sec 29, T 338, R 5§, SLBM
Divesting Works: Sounrce:

Stream Al Required?: Mo

USES OF WATER RIGHT * » AERARFTTRRE FERRARNASISSECEURNRNENEVEE LIRS resesnwn - RTREELEERRRERLRERRNENR

SUPPLEMENTAL GROUP NG. 612366, Water Righta Appurtenant to the following use(s):

85-~350, 351, 352,353

R L I I N T N T T T T e L U P R R P R
SSEIRRIGATION: Group Total: 93.0 acres Diversion Limit: 0.0 acft. PERIOD OF USE: 04701 70 10/3)

*+*ggle Supply for Irrigation for 85-353 in this Groop haa NOT YET been evaluated‘*
L L R R L A b AR S S

AR OF UGE: S OB WRST (IRRCER e Vs SORTH. EAST (LN R ¥ oo SOUTR. WEST QIARTER oo O EAST CIRRTER o Section

* W | NE | SH | SE *HX | NE | ¥ | S * W | M S | = @ | R |MN | S > Tl
Sec 29 T 208 B S SIAM » 7.2000f 0.2000123.2000] §.3000* i [} i *21.3000| i t * ] ! ! s R.000
%ec W T IR W SLme i ' [} - t (R 10000 i I I * 120.00001 j20.0000*  £1.0000

SUPPLEMENTAL GROUP NO. 612367. Water Rights Appurtsnant to the following use(s):
5-350, 351,352, 353, 354, 355, 356, 357, 358,359

. crmsnceas
R R R e S L L L L r e LR TR e R R R R R R R L S A R R L L A bttt R

##4STOCKNATER : Group Total: 125 Stock Onits Diversion Limit: PERIOD OF USE: 04/01 10 12/31
*+430le Supply for Stockwatering for 85-353 in this Group has NOT YET been evaluated**® . L
ARAUAEGENEREAORR T PR REINSARTAAN L O RN E AR bb 2% RENSFEENEEEARY - RhRAkkeApet ERTETEOREEREAES LA
FERECLARAETANALREACERARECNCN AN LCRERSasAResIrEACES2eeE N 3 ‘O F DAT AOCESARARERRARARAACENNTEEE TR CELAN LSRN ENRR RO ER MG RESLRER

RREREARASY e LERRSSNPL LA SR RERNR enoser EAERARIRERRAASONN * zerrey xeveeee



STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-375 WRS-9

(WARNING: Water Rights makes NO claims as to the accuracy of this data.) RUN DATE: 05/24/2006 Page 1

®ATER RIGHT: §5-375 APPLICATION/CLAIM MO.: CERT, BO.:

mar"it"tt.iﬁ'ﬁi"."ii'iﬁ.“ilii.i.‘*!. oy L2 kan ‘t’*"’.ﬁ*’&l'ﬁl't.C(t""'fﬂ'!ﬂ"!"'t'i"!‘.QQ‘Q'.‘I‘“Q***O‘C‘QQ

RAME: Darlynn and Arlene Sorensen
ADDR: P. 0. Box 47
Ordsrville, UT 84738
INTEREST: 100% BEMARKS: joint tanants

m' m. L2 QﬁQ'li*‘Q‘.'ﬁ'.‘til‘.S'ﬁ‘i!Q’QQO‘O’.‘iQJ‘CG‘&tl’l.l‘fi”“CC.’ﬂ‘.ﬁ“0"""*"!‘00‘.'9"ﬁQ"’*..'Q!ii‘&"th”"‘“'Ql‘.‘ AEEES

LAND OWNED BY APPLICART?

FILED: 01729/19701 PRICRITY: 00/00/1864|PUB BEGAN: {PUB ENDED: INENSPAPER:

Protestind: |PROTESTED: [No 1 IHEARNG HLD: {98 ACTION: | }iActionbate: | PROOP DUE:
EXTENSION: 1ELEC/PROOF: { 1 1BLEC/PROOF: JCERT/WUC: 01/29/1STGILAP, ETC: JPROV LEYTER:
RENOVATE: {RECON REQ: FTYPE: }

#D Book Ho. 1 Map: Sc

Type of Right: Diligenca Claim Source of Iafo: Proposed Detarmination Status:

mx& oF ”m umﬁ('ii‘i.i*'ﬁtC..lliitlft"l‘i.".*"ﬁ‘b‘ﬁ"'l'i*tk""*ﬁﬁi'!.ﬂ"!'.Otit’""‘!tti’*ﬁﬂ'ﬁb‘t’.3‘0&0“0.‘*"2*!""'

FLON: 0.022 ofs SOURCE: Sorsnsen Ranch Spring No. 3
CONTY: Kane COMMON DESCRIPTION:

POINT OF DIVERSION:
{ 1)Stockwatering directly on spring located in NWINW{ Sec 32, T39S, R5W, SLEM.
COMMENT: Administratively updated by State Engineer.

USES OF WATER RIGHT 4+ 448002044 ANEIRISEIFLERLE LR ESEREAHRETARRARSCSVLRGARLBALSERIRAS 000000 ey rarseain ssnens

SUPPLEMENTAL GROUF BO. §12374. Water Rights Appurtenant to the following use{s):
85-362, 363, 364, 365, 366,367,368, 369, 370, 371,372,373, 374,175, 377, 378, 379, 380, 381, 382, 383, 384,385, 386, 387, 389,389

L R T T R R ) S RIS RPEpPRPRRpI R S S SRR SRR S S L OSSOSO S i

##ESTOCKWATER: Group Tetal: 300 Stock Units Diversion Limit: PERIOD OF USE: 04/01 T0 12/31
*+»*gole Supply for Stockwatering for 85-375 in this Groop has NOT YET been avaluatad***

PLACE OF USE for STOCKRATERINGHA®# 6ot tareatst teatssastssssraasttieatsasadsdssatastehssdvatnatstesssnsarnusnanits PO
NORTH~WEST NORTH-EASTS SOUTH~WESTw SOUTR-EAST
W RE SW SE BW NE SW SE u¥ EE Sw 5K N¥ NE S¥ SE
Sec 32 T J98 R 5W SLBM *X: : ¢ ® t 1 oz o3 % LI S « 3 0z r *
P I e e e e R e At R d b h ik P P . ..t
RASAORNRCEEAORTARAF SN LECERIRL KRR S AN R ATCRERINENTILEYICE N D o ¥ DAT At LESEXRRRRERARANAMNR4EOS L La a2 Al *

B L T L Ty e e T e Tt A Al A i s i a didddh bbbl FAEVEPRRARERIERASEELRNERGAS



STATE OF UTAH - DIVISION OF WATER RIGHTS ~ DATA PRINT OUT for 85-355 WRS-10A

(WARNING: Water Rights makes MO claims as to the accuracy of this data.] RUN DATE: 05/24/2006 Page 1

-

WAYER RIGHT: B5-355 APPLICATION/CLAIM NO.: CERT. NO.:

mrfitit'“Q»iittstta*ﬂtctttt P E PN PR NI N RO R E R AN N E P RN AL R AN R R SR BN T ER AR RN ER R EAEERPEN B ARV LN LSRN AN E RIS SR Db b bt bR B PO At

NAME: Julie Johnson

ADDR: PO Box 2063
Page AZ

HAME: James Johason

ADDR: PO Box 2063
Page AZ 86040

NAME: Lloyd Johason
ADDR: PO Box2063
Page AZ 66040

m' m. TR LR A RN A R RN R NN PR NRA R R R R R R RN R R ARSI AR R E AR EER AR TR AR LRI R PRI AN E TR RANRAE AL IR VA SR RE SRR ACE R RO C IS oo

LAND OWNED 8Y APPLICANT?

FILED: 04/27/1%T0[PRIORITY: 00/00/1889|BUR BEGAN: | 0B ENDED: INEWSPAPER:

ProteatEnd: | PROTESTED: (Mo J | HEARNG HLD: {88 ACTION: | JtActionDate: {PROOF DUE:
EXTENSION: JELEC/PROOF : [ 1 |ELEC/PROGE: {CERT/WUC: O4/21/191011AP, ETC: PROV LETTER:
RENOVATE: IRECON REQ: {TYPE: | H

PD Book No. 1 Map: 5¢

Type of Right: Diligence Claim Source of Info: Proposed Determination statue:

LOCATION OF WATER RIGHY A0t t 0000 e ot et et essnattt st dvat ettt i AP C PRI A LI P ARNARAAAANERRACAASRAAEIARASROREC LGN TU SRR IHO S RSN G R RS EN

FLOW: 31.725 acre-feset SOURCE: Pulaifer Spring -
COUNTY: Kane COMMON DESCRIPTION:
POINT OF DIVERSION -~ SURFACE:
(1} N 480 £t E 450 fr from Wi cor, Sac 32, T 393, R 5N, SLBM
Diverting Works: Source:

Stream ALt Requirsd?: No

USES OF WATER 'Im"10(‘0tt'i'l#i’ﬁi')ltét‘..‘ti‘i.ttﬁ.t’t'i".ﬁtttﬁ’i’!’t".Q'i’b*.*h!it"tt.&!"é.t'Qti‘l#l"&*’lt.'i‘i.i’\’ﬁ".'lvﬁ

SUPPLEMENTAL GROU® MO. 612367. Water Rights Appurtenant to the Cfollowing usei{s}:
85~350, 351, 352, 353, 354, 355, 356, 357, 358,359

LR N R Ll R T I R T e e e P X L FE R RS R E LR AR AR S LA A A LA DS RS hidh i

$E#STOCENATER : Group Total: 125 Stock Units Diversionm Limit: PERIOD OF USE: 04/01 TO 12/31
*++50le Supply for Stockwataring for 85-355 in this Group has HOT YET been evaluated***

SUPPLEMENTAL GROU® NO. 612369,
85-355

D R R R L R T T R R AL e L A AR AR tE S
SESIRRIGATION:  4.82 acres Diversion Limir: 0.0 actr. PERICD OF USE: 04/01 TO 10/31

R R R Rt R L L L T Y e B T R AR R R D
##STOCKRATER : 125 Stock Units Diversion Limig: PERIOD OF USE: 04/01 T0 10/31

R L L T S T R D R AR L ittt it
HHPLCE OF (N S SR WEST KNI e SN EASY (LIARPER e OUTH WEST (TARSER e SEXEE, SAST GIRETER———*  Saction

L. B A A

*
Soc RTISR WS L} X i * I ! hy 3 I ! L} - ) ! 1} . 9.0000

PLACE OF USE for STOCKNATERTRGA A4S0t 42 sd bd b S0 s St RNt ot AT SRt EARARRAFENTERERE LA ANL s en AEASTE RS LIRS




WRNGM 85-355 continsued®®*  (WARNING: Water Rights makes ¥O clalms as to the accuracy of this data.) RUN DATE: 05/24/2006 Page 2

NORTH-WEST™ RORTH-EASTH SOUTH-NESTH SOUTH~EASTY
NW NE SW SE MW NE SW SE ¥ NE SW SE H% BE 5¥ 5B
Sec 32 T 385 R 5W SLBM * 3 X o~ LANE T S S 4 *xX: ¢ oz * L S T

SEGREGATION HISTORY T O ARFARAtAAt st ke stttk t s ENAANVERICRRARLARHIANTANNAXCARERRINENRFASSTRALO TR RE SR AL LA AR RANNSRRTNERCEREEIE

This Right was Segregated from , with Appl#: , Approval Date: J / undar which Proof is to be submitted.

This Right as originally filed:
FLos IN QUANTITY IN * ¥ ATER USES *
CFs ACRE-FEET IRRIGATED STOCK  DOMESTIC MHICIPAL MINING POWER OTHER
ACREAGE (ELUs) (FAM - PER)

32,625 5.0000 12§
5 AF duty area/stockwater supplemeatal 330/359, based on 9 month pericd of use

the following Mater Rights have been Segregated fLrom §5-355:
{ 1) wNRAUM: B85-1011 0.9 0.1800

HAME: Lloyd Swapp Johnson, et al
FILED: 01/03/1996 STATUS:

APPR:
segregated for change to be filed
CFS ACRE-FEET IRRIGATED STOCK DOMESTIC MUNICIEAL MINING PONER OTHER
ACREAGE (ELUs) (FAM - PER)
85~355 curreatly has: =~ 31.723 4.8200 125
All IRRIGATION has been SEGREGATED OFF.

FREEXFAEE NS RRRERLRRER PR RN IS R EFRBURRELEANSNRAEN P ER G AR ER O

SHNERRS IR AL LRD * ra2bbNsELESIBESIOR SRR LORE
RERRAALSREIREIENEAS U MR ANR IR RS ISR SO OB bas s davadiap § [ 2 BDAT 3Q9§0¢-rtt'119ittitu*t'Ottitttﬁtﬂtiontoaitttﬂqoﬁtﬁgiiiml
N L L L e e A e e el A bbb bbbt hbbbdifodoie



STATE OF UTAH — DIVISION OF WATER RIGHTS — DATA PRINT OUT for 85-1011 WRS-10B
(WARNING: Water Rights makes NO clalms as to the accuracy of this dats.) RUN DATE: 05/24/2006  Page 1
WATIR RIGHT: 85-1011 APPLICATION/CLAIM NO. : CERT. ¥O.:

CHARGES : #19658 Cort.

ONNERSHIPY A T4t 40 0 A0t e R e R EREL LS RIRERAR RN NRRF IR TRRRIATRLH RN TALCISITRRRET SRRt bRbwtes B AN S RIS IR RO IR SR AP E N RO RARTRENACRER Y

MAME: Lioyd Johnson
: PO Box 2063
Page AZ 86040

NAME: James Johnsan
ADDR: ¢/o Lioyd Johnaon
PO Box 2063

Page AZ 86040

NAME: Julie Johnson

: efo Lloyd Johnson
PO Box 2063
Page AZ 86030

DRTES, m.‘“*'*‘*ﬂt"OOitctn‘noumﬁ.tttattl*ttﬂtﬁt‘tttn:tﬂat*n-'awtt:atttgq:ti:yuoo&ﬁ*no-ottgc'aamiqttton:go.tzt EEERERRENKRERSISR S

LAND OWNED BY APPLICANT?

FILED: BA/27/A9T0 | PRIORITY: 00/00/18689} PUB BEGAN: 1PUB ENDED: INENSPAPER:

Protestfnd: | PROTESTED: [Na JIHEARNG HLD: |SE ACTION: [ 11ActionDate: { PROOF DUE:
EXTENSION: }ELEC/PROOF: | 1| ELEC/PROOF: JCERT/WUC: 01/17/2001iLAP, ETC: {PROV LETTER:
RENOVATE IRECON REQ: |TYPE: | ]

PO Book No, Map:

Type of Right: Diligence Claim Source of Info: Cartificate Status: Certificate

mr]m OF WATER umoit'itsel*t'cat-Qt'ttavttcttaMtitagtga.‘ggvo"ﬂtittttwittiitictawettttiptibttto'010t‘vtslilwotﬁ:tllgtiatttc

FLOW: 0.3 acre-feet SOURCE: Pulaifer Spring
COUNTY: Kane COMMON DESCRIPTION: South of Sink Valley

POINT CF DIVERSION ~— SURFACE:

(1) N 462 ft E 440 ft from W4 cor, Sec 32, T 398, R 5w, SLBM

Diverting Works: Source:

Stream Alt Required?: No

USES OF WATER le'.""iﬁﬁﬁﬁﬁillﬂl’t‘Qﬂl‘ttttt.tﬂﬂiQ'Qil‘.'tf!Qta*QQQQODtiéi‘"ttt!'t"t"ﬁtQ'tlc‘tttﬁtttdt*“bltit‘ltt!**t'ﬁc*ﬁttt

SUPPLEMENTAL GROUP HO. 612106.
e L T T L S A ORI SOSRR LSS
HEDOMESTIC: 2 Pamily Diversion Limit: 0.8 acft. PERIOD OF USE: 01/01 TO 12/31

R RPN P Y S S SRS S A AR RAS A AGERA ARt i

SHIPLACE OF USE: WWWM'MM“M“W‘ Section

*“ M | M | S [ SE ¢ W | NE | Sé | S O+t W | HE | WM | & * M O W | SN | BE v Totals
Sec2THIR SESImMe 1 ] X . 1 i ' . X 1 i . } { 1 » .0000
SEGREGATION nm"ﬂﬂmi!tttﬁlttai*cumﬂ.mnaug“.umt..--.--,..., - Ty e ARG O RETERAREP I SERENNRAN

This Right was Segregated fros 85-355, with Applf#: , Approval Date: [/ / under which Proof is to be submitted.

This Right as originally filed:
FLOW IN QUANTITY IR * WATER USES- *
crs ACRE-FEEY IRRIGATED STOCK  DOMESTIC MONICIPAL MINING POWER OTHER
ACREAGE (ELUs] (FAM ~ PER}




WRNUM 85-1011 continued®** (NARNING: Water Rights makes NO claims as to the accuracy of this data.) R DATE: 03/24/2008 Page 2

0.3 0.1800

AERARK R RN RN R ORLEER I PG HAECRA RSB RN C AR N AN PARNERI IRV RCRSF ST VIRFEFENE PR RO RCENE IR RFN - tER e EXREEETENIRRRFOREFREIRASRIDS
t!t'tt"i'lﬂi.i'ﬁ""ii.ﬁ“l.iii‘l't."i"lflli'i‘ltitt!ﬁt{ ¥D OoOF a AT Al*‘ﬂ!ﬂ"t‘iﬁl‘QOC”.QQQC"&'!'***Cﬁ’i'.‘.it'.!".!'i"."*
BRI R AR PN C RN RE RN R RN RR R IR R CH AR ERN R AV AL RN SSH AR AR AR NN KSR ER RIS AN bbb s SHERGEHE NG RELCE ARG IR AR RRR AR IR RV A L DR RSN S




Appendix 7-5

Facilities spill plan



ALTON COAL DEVELOPMENT, LLC
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. 1 Purpose, General Information, and Management Approval

1.1 PURPOSE AND GENERAL INFORMATION

This Spill Plan (Plan) was developed for the Alton Coal facility located at the Coal Hollow Mine
(Coal Hollow) near Cedar City, Utah. The purpose of the Plan is to establish procedures,
methods, and equipment to prevent the discharge of oil or other hazardous material from the
facility into water or upon the ground or in any way that may affect natural resources. This Plan
identifies potential sources of spills, establishes measures of prevention, and defines control,
cleanup, and reporting procedures.

1.2 MANAGEMENT APPROVAL

The signature below certifies that the management of Alton Coal fully approves of this Spill Plan
and will commit the necessary resources to fully implement this Plan as described.

Name Signature

Title Date

- " |
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2 Spill Plan Certification and Amendments
2.1 PROFESSIONAL ENGINEER REVIEW

This Plan has been reviewed and certified by a Registered Professional Engineer. The
Professional Engineer’s stamp below certifies that:

e The Professional Engineer or their agent has visited and examined the facility;

e The Plan has been prepared in accordance with good engineering practices, including
consideration of applicable industry standards

e Procedures for required inspections and testing have been established; and

e The Plan is adequate for the facility.

Daniel P. Heiser

5161087-2202

Registration Number

Utah A

No.
'5161087-2202
NI& X

HEISER

State
¥ 13-09

Date

2.2 PLAN REVIEW

Alton Coal will review and evaluate this Plan at least once every five years to ensure its accuracy
and to determine if additional or more effective spill prevention and control technology that is
applicable to the facility must be added. The changes will then be implemented as soon as
possible. A Spill Plan review form is included in Appendix A. Completed Plan review forms
will be contained in Appendix B.

2.3 PLAN AVAILABILITY

Alton Coal will maintain a complete copy of this Plan at the facility and made available as
necessary to regulatory agency representatives for on-site review during normal working hours.

]
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3 Facility Information

3.1 GENERAL FACILITY INFORMATION

Facility Name and Address: Facility Owner:
Company Name: Alton Coal Development, Company Name: Alton Coal
LLC, Coal Hollow Mine Development, LLC
Address; ane County, UT Address: 463 North 100 West
City, State, Zip Code: City, State, Zip Code: Cedar City, UT 84721

Facility Contact:
Name: Chris McCourt
Title: Project Manager
Phone Number: 435.867.5331

Facility Location: The facility is located in Kane County.

Facility Description: The Coal Hollow Mine will be a typical surface coal mining operation.
The coal sizing portion of the plant will be similar to a sand and gravel operation, with
crushing/sizing, screening, and stockpiling. The coal mining will occur in sequential pits, with
backfilling and reclamation immediately following coal removal from each pit. Coal is
transported by truck to the on-site processing area for sorting and crushing, then routed via
conveyors to the stockpile. A dozer will push the coal from the stockpile into the loadout
conveyor for transport. Equipment includes one feeder breaker, one secondary crusher, one

stacker belt, and miscellaneous mobile equipment.

Table 3-1 lists the oil storage containers at the facility, including oil-filled equipment and the

capacity of each.

e —
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Table 3-1 Qil Storage Containers

Bulk Storage Tanks Diesel and gasoline tanks
Oil-filled Operating Generators

Equipment

Portable Storage Totes or 55 gal oil drums

3.2 PHYSICAL LAYOUT OF THE FACILITY

Coal Excavation - Mining at the project site will occur sequentially with work occurring in one
‘active disturbed area’ at a time, starting at the center of the facility boundaries and then moving
towards the southern portion of the facility over a three year period.

Sizing/Sorting Process — This operation involves crushing/breaking, screening, conveying, and
stockpiling and occurs at the northern portion of the facility.

Robinson Creek intersects the facility just north of the initial excavation area. Several other
ditches and culverts will exist at the site.

The proposed physical layout of the facility is shown in Figure 3-1. The layout of the facility as
well as the equipment quantities and types shown are subject to change.

e —
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‘ 4 Spill Response, Cleanup, and Disposal Procedures

Alton Coal personnel will use established spill response and cleanup procedures in the event of
an oil spill. These procedures are outlined below. However, the procedures will be modified as
needed when unforeseen circumstances arise.

4.1 INITIAL SPILL RESPONSE ACTIONS

=  The first person on the scene must immediately notify their Foreman or Lead Man if the oil
spill is outside of a secondary containment area or is greater than 10 gallons inside a
secondary containment area (see the Internal Spill Reporting requirements in Section 5.1).

=  Evaluate the health hazards in the area before proceeding.

=  Evacuate the area and establish a security zone around the spill, if needed, and control
access into the security zone. Personnel not directly involved with the spill need to stay
away from the spill area.

=  Stop release when it is safe to do so:

. Implement safety-related measures.

e  Mobilize fire control equipment, if needed.

e  Don appropriate personal protective equipment before entering the spill area.
. . Remove all ignition sources from the security zone.

=  Contain the spill by isolating and immobilizing the spill. Construct containment ditches
and berms or place absorbent material in front of flowing material.

=  Estimate the volume of material that was spilled.

=  The environmental specialist must determine if authorities or regulatory agencies need to
be notified and make the notifications as required.

4.2 SPILL CLEANUP MATERIAL AND EQUIPMENT

Spill clean-up equipment and supplies and their storage locations are listed in Table 4-1.

Table 4-1 Spill Cleanup Equipment and Supplies

Spill Cleanup Kits Near tanks, equipment, and
totes/drums

e —
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4.3 SPILL CLEANUP PROCEDURES

= If a large spill occurred or the spill reached a waterway, call a cleanup contractor and they
will provide additional equipment to clean up the spill. Contact information is located in
Table 5-2.

= DO NOT use water to clear the spill away! Water will mobilize the spill and require
additional cleanup efforts.

=  Pick up free liquid that has collected in sumps or containment areas with spill cleanup kits.
Place free liquid that has been collected in a tank or drums for temporary storage.

=  Clean up liquid that has spread over a non-porous surface with absorbent material such as
oil-dry or absorbent socks or booms. Collect oil-soaked cleanup materials (e.g., oil-dry,
absorbent socks, or booms) and place them in leak-proof containers.

=  For spills on gravel or soil, absorb as much of the liquid as possible with absorbent material
and then excavate the oil-contaminated gravel or soil down to visibly clean material. Place
the excavated material in piles for temporary storage.

4.4 DISPOSAL PROCEDURES

An oil spill is not considered cleaned up until all waste produced during the cleanup activities are
properly disposed. The environmental specialist is responsible for disposing oil-contaminated
cleanup materials in accordance with federal, state, and local regulations. General guidelines are
listed below; however, the exact means of disposal will depend on the nature and volume of
contaminated material and whether the material is contaminated with other substances.

= Liquid oil that has been collected should be recycled at an offsite facility, if possible, or
disposed of at a regulated and licensed facility.

= Ship oily soil that has been excavated to a landfill or land farm that is permitted to dispose
of or treat oil-contaminated soil.

=  Dispose of oil-soaked absorbent material in a landfill permitted for this type of industrial
waste.

e —
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4.5 FOLLOW-UP RESPONSE ACTIONS

J

The environmental specialist is to complete a Spill Report Form as outlined in Section 5.1
(blank forms are in Appendix C). Completed Spill Report Forms will be maintained in
Appendix D.

U

Conduct an investigation as needed to
e Determine the cause of the spill;

e Review the response actions that were taken to identify any improvements for
response to future incidents; and,

e Determine if any measures need to be implemented to prevent another spill.

J

Revise this Plan to reflect any changes at the facility or in operating procedures that result
from an evaluation of the spill.

U

Replace all spill cleanup equipment that was used during the cleanup of the spill.

]
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S Spill Reporting

Proper reporting of spills is very critical and must be done carefully, accurately, and in a timely
manner. Table 5-1, at the end of the section, summarizes the spill reporting information outlined
in Sections 5.1 through 5.4. A call list with contact names and telephone numbers is located in
Table 5-2.

5.1 INTERNAL REPORTING REQUIREMENTS

The person who discovers an oil spill that is outside of a secondary containment area must
immediately notify their Supervisor. The Supervisor must then notify the environmental
specialist. If the Supervisor is unavailable, the person who discovered the spill must notify the
environmental specialist directly.

For any oil spill or release outside of a secondary containment area, the Supervisor or the
environmental specialist must complete a Spill Report Form (located in Appendix C).

5.2 FEDERAL REPORTING REQUIREMENTS

The environmental specialist or designated representative will determine if an oil spill must be
reported to federal agencies. If the spill is determined to be reportable, the environmental
specialist or designated representative will complete the required notifications.

5.3 STATE REPORTING REQUIREMENTS

The Environmental Manager or designated representative will determine if an oil spill must be
reported to state agencies. Ifthe spill is determined to be reportable, the Environmental Manager
or designated representative will complete the required notifications.

5.4 LOCAL REPORTING REQUIREMENTS

Contact the Local Emergency Response Commission (LERC), or for an emergency call 911.

e ————————
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Table 5-1 Oil Spill Reporting Table

Any Outside of a secondary Immediately Verbal Person who Supervisor
containment area or building discovered the spill
Any amount Any location where a spill Immediately Verbal Environmental NRC
that creates a enters, or has the potential to specialist or UDEQ
sheen, film, or enter, a stream or natural body designee
discoloration of water
>42 gallons — Any water source or outside Within 60 Written Envi.ropmental UDEQ
twice in any 12- | secondary containment days specialist or
month period designee
= or >1,000 Any water source or outside | Within 60 Written | Environmental UDEQ
gallons secondary containment days specialist or
designee
Any Impact to waterfowl or Immediately Verbal Envi.rox'lmental USFWS
endangered species specialist or
designee

e —
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Table 5-2 Spill Contact Information

Facility Response Coordinator:

e Chris McCourt e 435.867.5331
Other Facility Contacts:
e Environmental Specialist .

Federal Agency Contact Numbers:

e National Response Center (NRC) e 800.424.8802
State Agency Contact Numbers:
e Utah Division of Responses and Remediation o 801.536.4123
Emergencies

e Utah DEQ Division of Water Quality . 801.538.6146

Local Agency Contact Numbers:
e Local Emergency Response Commission (LERC) | o 435.586.6511

e Fire Department e 911

e ———————
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6 Potential for Equipment Failure

The Coal Hollow facility was inspected to identify each area where a potential for an oil spill
exists. The rate of flow of a spill could range from a small drip from a crack in a line or tank to

an instantaneous spill caused by the rupture of a tank or container. Table 6-1 lists the sources
that have a reasonable potential for equipment failure.

-
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. 7 Containment and Diversionary Structures
The Coal Hollow facility will employ berm and pond systems. This is intended to prevent a

discharge of oil to navigable waters of the United States. The berm and pond located near the
facility operations and oil storage area will be equipped with a drop pipe spillway

e —
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8 Inspections, Tests, and Records

An inspection is conducted monthly at the facility. The inspection includes a visual inspection of
all oil containers, oil-containing equipment, piping systems, and secondary containment areas.
The blank inspection form located in Appendix E describes the steps to be taken during the
inspection and will be used to document the monthly inspections. The inspection form will be
signed by the person performing the inspection. The completed inspection forms will be
submitted to and maintained by the facility engineer for a period of three years from the date of
the inspection.

Secondary containment pits are inspected for an oil sheen prior to discharging or draining any
water from them. The inspection is recorded on the Secondary Containment Drainage Log,
which is located in Appendix F.

Mechanical integrity testing of bulk oil storage tanks will be conducted as described in Section
12. Integrity testing records will be maintained while the tank is located at Coal Hollow.

S —
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9 Personnel Training
9.1 INITIAL TRAINING

All Alton Coal personnel who have the potential to handle oil will receive initial Spill Plan
training. New employees or employees whose job function change will receive the initial
training within one month of beginning their assigned duties. The initial training will consist of
classroom and/or hands-on training. The initial training will include the following topics:

e Operation and maintenance of equipment to prevent discharges;
e Spill response, cleanup, and disposal procedures;

e Applicable pollution control laws, rules, and regulations;

e General facility operations; and,

e The contents of this Plan.

9.2 DESIGNATED PERSON

The environmental specialist has been designated as the person who is accountable for spill
prevention at the Coal Hollow facility.

9.3 ANNUAL BRIEFINGS

Oil-handling personnel will participate in an annual briefing. The briefing will ensure that
personnel have an adequate understanding of this Plan. They will be informed of any known
discharges that occurred during the prior year. The response and cleanup actions that were taken
and the mode of failure of each spill will be discussed. The refresher training will also include a
discussion of any recently developed precautionary measures.

9.4 TRAINING RECORDS

All training will be documented. The documentation will include who attended the training and
what was included in the training. Training records will be maintained in the Safety Office.
Individual training records will be maintained for the length of employment of the employee.

e
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10 Site Security
10.1 FENCING

Public access to the facility will be controlled by personnel that are trained to recognize and
discourage unauthorized access, along with “No Trespassing” signs to deter public entry.

10.2 DRAIN VALVES

Valves permitting outward flow have adequate security measures to remain in the closed position
when in non-operating/ non-standby status.

10.3 OIL PUumMmrs

Alton Coal has locked the starter control on each pump in the "off" position and has located it at
a site accessible only to authorized personnel when the pump is in a non-operating or non-
standby status.

10.4 FAcCILITY PIPING

Piping is capped not in service or when in standby service for an extended time.

10.5 FACILITY LIGHTING

Due to night sky impact concerns in the surrounding area, the entire facility will not be lighted.
However, there will be selective lighting. The outdoor lighting at the Coal Hollow facility is
adequate to detect spills, inspect secondary containment structures, and to prevent vandalism
during hours of darkness.

e
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. 11 Facility Tank Car and Tank Truck Loading/Unloading Rack
11.1 LOADING/UNLOADING AREA CONTAINMENT SYSTEM

Transfer areas are sloped to drain to a low area or catchment area that would serve to hold any
spills on-site until it can be cleaned up.

e —
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. 12 Materials of Construction

The bulk storage containers located at the Coal Hollow facility and their material of
construction are shown in Table 12-1. All of the bulk storage containers onsite are
constructed of materials that are compatible with the material stored in them and the
temperature and pressure of storage.

Table 12-1 Bulk Storage Containers

Oil and gas fuel | Dieseloilor | Atm ~ Amblet Steel

tanks gasoline

Totes/Drums Oil Atm Ambient Steel or plastic
INTEGRITY TESTING

The bulk oil storage tanks receive an external visual inspection during the monthly
inspection. An external inspection will be conducted by an authorized inspector every 5
years per the American Petroleum Institute (APIT) Standard 653.

. Currently, the tank shell corrosion rate is not known and the diesel and gasoline tanks are
less than five years old. Therefore, the first set of thickness readings on the tank shell
will be obtained in 2014. The second set of thickness readings will be obtained five years
after the first set in order to establish the corrosion rate of the tank shell. The thickness
inspection interval will then be set at a maximum of 15 years and will be lower if the
corrosion rate is higher than expected.

The bottom of the tanks can be accessed externally; therefore, the thickness of the tank
bottom will be determined at the time the tank shell thickness is determined.

12.1 DISCHARGE PREVENTION FOR BULK STORAGE CONTAINERS

One of the following high liquid level devices is provided on each bulk oil storage

container:
e High liquid level alarm with audible of visual signals
¢ High liquid level pump cutoff device
e Direct audible or code signal communication
e A fast response system, including direct vision gauge (personnel present).

. The liquid level sensing devices are tested regularly during inspections

- @ ]
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12.2 VISIBLE DISCHARGES

All visible oil leaks will be promptly corrected. Leaks will be cleaned up and reported as
outlined in Sections 4 and 5, respectively. Accumulations of oil within secondary
containment areas will be promptly cleaned up and reported, if required.

12.3 MOBILE OR PORTABLE OIL STORAGE CONTAINERS

Mobile or portable containers are located such that any leakage is directed to secondary
containment or catchment areas within the facility area.

12.4 FACILITY TRANSFER OPERATIONS

12.4.1 Pipe Supports

Based upon observations at the facility, the pipe supports for the oil transfer lines appear
to be designed to minimize abrasion and corrosion and allow for expansion and
contraction of the pipelines

12.4.2 Piping Inspections

Aboveground valves, piping, and appurtenances are inspected during the monthly Plan
inspection.

e —————
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Appendix A
Spill Plan Review Form



Spill Plan Review Documentation

“I have completed review and evaluation of the Spill Plan for the Coal Hollow facility in Utah on
, 20 , and will / will not amend the Plan as a result.”

Signature Date

Printed Name Title

For technical amendments to the Plan, the following certification from a Professional Engineer is
required.

“I certify that the Alton Coal facility in Utah has been examined that this Spill Plan has been
prepared in accordance with good engineering practices and industry standards, the required
inspections and testing schedules have been established, and that the plan is adequate for the
facility.”

Name of the Professional Engineer

Registration Number

State

Date
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Spill Reporting Form

GENERAL INFORMATION

FACILITY NAME: PHONE NUMBER:

SPILL DISCOVERED BY: TITLE:

PERSON REPORTING SPILL: TITLE:

DATE OF SPILL: TIME:

DATE SPILL WAS DISCOVERED: TIME:

DURATION OF THE INCIDENT: hours

MATERIAL SPILLED:

ESTIMATED QUANTITY SPILLED:

AMOUNT RECOVERED: AMOUNT UNRECOVERED:

SPILL REPORTING INFORMATION

WHO WAS NOTIFIED OF THE SPILL? __ Supervisor __ Plant Engineer
___ General Manager ____ Production Superintendent ___ Moab Fire Dept.

WAS A REPORTABLE QUANTITY SPILLED? ____ YES NO

WHICH AGENCIES WERE NOTIFIED OF THE SPILL? (Only the General Manager or his/her designee is
authorized to make notifications):

UDEQ - DWQ UDERR LEPC

(801) 536-6146 (801) 536-4123 (435) 259-5602
Date: Date: Date:

Time: Time: Time:

Name: Name: Name:

National Response Center = USFWS — Spill Response Local Fire Department

(800) 424-8802 Coordinator 911
(801) 975-3330

Date: Date: Date:

Time: Time: Time:

Name: Name : Name:

SPILL INFORMATION

ESTIMATED QUANTITY THAT HAS, OR HAS THE POTENTIAL TO ENTER WATERS OF THE STATE OR UNITED
STATES: gallons NAME OF WATER BODY:
SPILL WAS RELEASED INTO (land, water, secondary containment, etc.):
WHERE DID THE SPILL GO OR WHICH DIRECTION DID THE SPILL TRAVEL?

ESTIMATED QUANTITY THAT WAS RELEASED OR MIGRATED OFFSITE:

WEATHER CONDITIONS:

EXACT LOCATION OF THE SPILL (include type of terrain, nearest waters or drains, direction the spill is moving as

applicable):
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SPILL INFORMATION (continued):

SOURCE OF THE SPILL:

CAUSE OF THE SPILL (include equipment or activities involved in the spill):

WAS THE SPILL CONTAINED? YES NO
IF YES, HOW?

HAZARD/DAMAGE INFORMATION
IDENTIFY HEALTH HAZARDS OR CHARACTERISTICS:

PRECAUTIONS THAT HAVE BEEN OR ARE BEING TAKEN:

LIST PERSONAL INJURIES, ENVIRONMENTAL DAMAGE, OR PROPERTY DAMAGE CAUSED BY THE SPILL
(environmental damage includes impacts to wildlife, wetlands, or other environmental resources):

EVACUATION NEEDED? YES NO

SPILL CLEANUP INFORMATION

OUTSIDE CONTRACTOR USED FOR SPILL CLEAN UP? YES NO
CONTRACTOR'S NAME, IF USED:

CLEAN UP ACTIONS:

EFFECTIVENESS OF CLEANUP ACTIVITIES:

SPILL FOLLOW-UP

ACTION(S) TO BE IMPLEMENTED TO PREVENT FUTURE OCCURRENCES:

WAS THE PLAN REVIEWED AFTER THIS SPILL (applies only to oil spills)? YES NO
DOES THE PLAN REQUIRE MODIFICATION (applies only to oil spilis)? YES NO
WAS THE SWPPP REVIEWED AFTER THIS SPILL (applies to spills other than oil)? YES NO
DOES THE SWPPP REQUIRE MODIFICATION (applies to spills other than oil)? YES NO

SIGNATURE: DATE:
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Appendix E
Monthly Inspection Form



MONTHLY SPILL PLAN INSPECTION CHECKLIST

DATE:

TIME:

INSPECTOR:

v = Satisfactory
N/A = Not Applicable
X = Repair or Adjustment Required (see

comments under Problems Found

OIL STORAGE TANKS, DRUMS, and CONTAINERS
Level gauges and alarms operating properly.

No signs of deterioration on shell (i.e., discoloration or
flaking of coating, shell distortion, localized corrosion at
welds, general corrosion, hairline cracks, or bulging).

No damage or deterioration on supports, foundation, and
anchor bolts (i.e., cracking, distortion, buckling of
supports or saddle, signs of settlement, corrosion,
pitting, vehicle damage, or loose anchor bolts).

No deterioration or leakage at pipe connections to
container.

No signs of leakage on container, foundation, or supports.
Drain valves on tanks are closed and secured.

Pressure relief devices, emergency vents, or relief vents
are clean and free of obstructions.

Mobile or portable containers are provided with secondary
containment or located to prevent a discharge to water.

Internal heating coils are operating properly and do not
show signs of leakage.

SPILL CLEAN UP EQUIPMENT
Spill kits contain proper equipment.
Oil absorbent material is available.

VALVES/PIPELINES

No signs of corrosion or damage on piping,
valves, flanges, etc.

Terminal connection of out-of-service pipes
capped or blind-flanged and origin is marked.

No leaks or signs of leakage at valves, flanges,
or other fittings.

No signs of abrasion or corrosion at pipe support
locations.

Piping, flanges, expansion joints, and pipe
supports in good condition.

Starter locked in ‘Off” position on oil pumps
when not in operation.

SECONDARY CONTAINMENT AREAS
No signs of leakage or spills, such as stained surfaces.

Containment walls and floors are intact and are not
cracked.

Drainage from diked areas is restrained.

Drain valves on dikes areas are closed.

No visible oil sheen on water in containment areas.
No standing water in containment areas.

OIL-FILLED PROCESS and ELECTRICAL
EQUIPMENT

Equipment is operating properly.

__Nosigns of leakage.

No rust, corrosion, or pitting on external
surfaces.

Equipment foundation/base in good condition.

No oil sheen or runoff from around oil-
containing equipment.

SECURITY
Fence and gates in good condition.
Gates around oil tanks/containers are locked.
Facility lighting is adequate & working properly.

FACILITY DRAINAGE/TREATMENT
No oil sheen or runoff around oil-containing equipment.

No ruts or unusual drainage patterns around secondary
containment areas.

Effluent treatment system operating properly.

LOADING/UNLOADING AREAS

Loading/unloading connections are capped or
blind-flanged when not in service.

A means to prevent premature departure of tank
trucks is in place and used.

PROBLEMS FOUND:

CORRECTIVE ACTIONS:




Monthly Inspection Procedure

Observe the general condition of the facility and for conformance with the requirements in the
facility’s SPCC Plan. The following areas must be observed during the inspection. If any
problems are observed, make a note on the inspection form.

Oil storage tanks, drums, and containers:

Drain valves on tanks are closed and secured.

Inspect for signs of deterioration on containers shell (i.e., discoloration or flaking of
coating, shell distortion, localized corrosion at welds, general corrosion, hairline cracks,
or bulging).

Inspect for damage or deterioration on supports, foundation, and anchor bolts (i.e.,
cracking, distortion, buckling of supports or saddle, signs of settlement, corrosion,
pitting, vehicle damage, or loose anchor bolts).

Inspect for signs of leakage on container, foundation, or supports.

Pressure relief devices, emergency vents, or relief vents are clean and free of
obstructions.

Level gauges and alarms operating properly.

Mobile or portable containers are provided with secondary containment or located as to
prevent a discharge to water.

Internal heating coils are operating properly and do not show signs of leakage.

Oil-filled process and electrical equipment:

Equipment is operating properly.

Inspect for signs of leakage.

Inspect for rust, corrosion, or pitting on external surfaces.

Equipment foundation/base in good condition.

Inspect for oil sheen or runoff from around oil-containing equipment.

Diked areas or secondary containment areas:

Containment walls and floors are intact and are not cracked.
No visible oil sheen on water in containment areas.

No standing water in containment areas.

Inspect for signs of leakage or spills, such as stained surfaces.
Drainage from diked areas is restrained.

Drain valves on diked areas are closed.

Effluent treatment system: operating properly.

Loading/unloading areas:

Loading/unloading connections are capped or blind-flanged when not in service.
A means to prevent premature departure of tank trucks is in place and used.




Monthly Inspection Procedure (continued)

Oil piping systems:
e Oil pump starters are locked in the OFF position when not in operation.

e The terminal connection of out-of-service piping is capped or blind-flanged and origin is
marked.

e Inspect for signs of abrasion or corrosion at pipe support locations.

e Inspect for signs of leakage around pipe fittings, flanges, valves, instrumentation, and
other fittings.

e Piping, flanges, expansion joints, and pipe supports in good condition (i.e., no corrosion
or damage).

Site security measures:
e Fencing and gates are in good condition.
e Gates around oil tanks/containers are locked.
e Facility lighting is adequate for discovering spills and working properly.

Spill Clean-up Equipment:
e Spill kits contain proper equipment.
e Oil absorbent material is available.




Appendix F
Secondary Containment Drainage Log
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Supplemental Information for
Utah Division of Oil, Gas and Mining
Alluvial Valley Floor Finding for the

Proposed Coal Hollow Mine

1.0 Introduction

Alton Coal Development, LLC has made an application for a Utah State coal mining permit
from the Utah Division of Oil, Gas and Mining (Division) to mine coal at the proposed Coal
Hollow Mine permit area. The proposed Coal Hollow Mine permit area is located on private
lands in the Alton Coal Field of south-central Utah, approximately three miles south of the
town of Alton, Utah (Figure 1).

In its 27 August 2007 Administrative Completeness Review and 4 August 2008 Technical
Review, the Division requested more information from Alton Coal Development, LLC to
make alluvial valley floor findings for the permit and adjacent areas. The purpose of this

document is to provide the additional information requested by the Division.

This document is organized according to the R645 Rules cited by the Division as the basis for
the information request. The information requested by the Division is presented in the |

following sections of this document.
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2.0 R645-302-321.210

2.1 Alluvial sediment deposition

Sink Valley is an upland area located at approximately 7,000 feet elevation, situated at the
base of the precipitous Paunsaugunt Plateau escarpment. In such geomorphologic settings,
alluvial fan deposition in the arid western United States is common. The alluvial fan system
in Sink Valley consists of a series of coalesced fans derived from sediments shed from the
adjacent highland regions on the Paunsaugunt Plateau. Sediment deposition processes in the

alluvial fan-system arelikely-dominated-by-Sink Valley include deposition by unconcentrated

runoff, sheet floods, mudflows, and debris flows. The sediments near the distal portions of

the fan complex in Sink Valley (as observed in drill holes, surface outcrops, and soils pits
within the Coal Hollow Project area) are dominated by fine-grained materials including silts,
clays, and fine-grained sands (see Chapters 6 and 7, Coal Hollow Project MRP). Coarser
sediments are observed in surface exposures nearer the apex of the alluvial fans along the
base of the precipitous Paunsaugunt Plateau escarpment. Coarse-grained sediments,

including boulders, gravels, and coarse-grained sands were generally not identified in drill

holes and surface exposures over most of the proposed Coal Hollow Mine permit area.

Project-area- As indicated on Drawing 7-15b and described in Appendix 7-10, coarse-grained

alluvial sediments were identified in an isolated area along the eastern margin of the mining

area (adjacent to Pit 15.)

As stated in the OSM alluvial valley floor identification and study guidelines (1983), the
SMCRA definition of an alluvial valley floor “does not include upland areas which are
generally overlain by a thin veneer of colluvial deposits composed chiefly of debris from

sheet erosion, deposits formed by unconcentrated runoff or slope wash, together with talus, or
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other mass-movement accumulations and windblown deposits” (OSM, page II-5). Further,
an alluvial valley floor is defined by the existence of flood plains and terraces underlain by
unconsolidated stream-laid deposits (page II-11). Included in the AVF definition are only
those areas characterized as being “within that valley, those surface landforms that are either
flood plains or terraces if these landforms are underlain by unconsolidated deposits...Alluvial

valley floors are not merely those valleys filled with alluvium”.

Upper Sink Valley Wash is situated in an upland area that is isolated from the flood plain and
terrace complex. The associated flood plain and terrace complex is located a considerable
distance from the proposed permit area. As indicated in its 26 March 2009 Technical
Analysis, the Division determined that “upper Sink Valley Wash, where the mine is
proposed, consists of alluvial fan deposits, with no floodplain and terrace complex” (page

33). As defined in R645-100-200, an alluvial valley floor means:

the unconsolidated stream-laid deposits holding streams with water availability

sufficient for subirrigation or flood irrigation agricultural activities but does not

include upland areas which are generally overlain by a thin veneer of colluvial
deposits composed chiefly of debris from sheet erosion, deposits formed by
unconcentrated runoff or slope wash, together with talus, or other mass-movement

accumulations and windblown deposits. (emphasis added)

As defined in R645-100-200 “Upland Areas” are defined as follows:

“Upland Areas” means, with respect to ALLUVIAL VALLEY FLOORS, those

geomorphic features located outside the floodplain and terrace complex such as

isolated higher terraces, alluvial fans, pediment surfaces, landslide deposits, and

surfaces covered with residuum, mud flows, or debris flows, as well as highland areas
underlain by bedrock as covered by residual weathered material or debris deposited by

sheetwash, rillwash, or windblown material. (emphasis added)
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Based on these definitions and the Division’s determinations that the area consists of alluvial
fan deposits, with no floodplain and terrace complex, it is readily apparent that an alluvial

valley floor is not present.

2.2 Lack of continuous stream channel

The locations of existing stream channels in the Coal Hollow Project and adjacent area are
plotted on an infrared aerial photograph in Plate 1. Spring discharges are also plotted on
Plate 1. It is apparent in this plate, and based on field investigations, that although there are
many discontinuous drainage segments in the area, there is no continuous stream channel
through Sink Valley. The lack of a continuous stream channel in Sink Valley is likely largely
attributable to the manner of sediment deposition in the valley (i.e. mudflows, debris flows,
and sheet floods). It should be noted that the various historical activities of landowners in the
valley may have influenced surface drainage patterns to some extent. However, it seems
likely that prior to the settlement and agricultural development of the valley by humans,
conditions in the valley similar to those currently present likely prevailed as a result of the fan

depositional regime.

It should also be noted that the greater Sink Valley Wash and Kanab Creek drainages appear
to currently be in unstable condition. Significant down-cutting of stream channels is
currently occurring throughout large portions of these drainages. The Lower Robinson Creek
drainage is deeply incised throughout the extent of the proposed Coal Hollow Project permit
area. In several locations in the project area, the Lower Robinson Creek stream bed has been
incised several tens of feet below the surrounding topography. Based on recent observations,
it is apparent that stream channel down-cutting and erosion/collapse of the steep arroyo walls
adjacent to Lower Robinson Creek is actively ongoing at present. As shown on Plate 1, the
unstable, incised stream channel in the Lower Robinson Creek drainage (located north of

Sink Valley) is continuous through the northern portion of the project.
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It is also evident that active head-cutting in the Sink Valley Wash drainage is currently
occurring near the southern extent of Sink Valley in the northwest corner of Section 32,
T39S, R5W, near Alluvial Groundwater Discharge Area B (see Appendix 7-1 in Chapter 7 of
Coal Hollow Project MRP). As the drainage channels become increasingly incised and
migrate northward further into Sink Valley, water levels in alluvial groundwaters adjacent to

these drainages channels will likely decline (i.e. the incised drainages will act as drains).

2.3 USGS 7.5 minute topographic maps

On the 7.5 minute Alton, Utah USGS topographic map, a continuous stream channel is
shown for Sink Valley Wash from its headwaters area to the southern extents of Sink Valley.
However, field surveys of stream drainages in Sink Valley indicate that the stream channels
are not continuous through the valley, but rather exist as a series of discontinuous drainage
segments. It is not uncommon for inaccuracies of this sort to exist on USGS topographic
maps, as these maps are commonly constructed using large-scale aerial photographs and
photogrammetric mapping techniques. Ground truthing of all mapped features is not
routinely performed. In the absence of ground truthing of the stream drainages in Sink Valley
and adjacent areas, it is not unexpected that the delineation of continuous stream channels in
Sink Valley has been incorrectly delineated on the topographic map. Field investigations in
the Lower Robinson Creek drainage indicate that this drainage is continuous through the Coal

Hollow Project and adjacent area.

2.4 Flood plains and terraces

No flood plains or stream terrace deposits have been identified by studies in the Coal Hollow
Project area. Consequently, a map showing the locations of flood plains and terraces in the
project area has not been prepared. A drawing showing surface drainage patterns, including

the flow from springs is provided as Plate 1.
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As shown on the USGS 7.5 minute Alton, Utah quadrangle topographic map, the surface
morphology of Sink Valley is moderately convex in cross-fan section and consists of several
lobes formed by sediment deposition derived from several different drainages. A drawing
showing examples of valley cross-sections showing some possible relations in valley
alluvium (with terracing) is shown in Figure 2. The surface morphology in Sink Valley is
typical of an alluvial fan system. In contrast, a flood plain is, by definition, a planar feature.
“Stream terraces are flat surfaces along the valley sides of stream courses marking the level
of former valleys. They are vestiges of former flood plains formed by streams which were
higher in elevation than the present stream” (OSM, 1983). No such stream terraces are
observed in Sink Valley. The lack of a characteristic flood plain, the convex cross-fan
surface topography, and the lack of a continuous stream channel through Sink Valley, are all

inconsistent with both the scientific and the regulatory definitions of an alluvial valley floor.

2.5 Surface water drainages

A map showing the extent and details for all watersheds that can contribute runoff to the Coal

Hollow Project and adjacent area is presented in Plate 2.

2.6 Alluvial groundwater systems potentiometric information

A map showing potentiometric levels in alluvial groundwater systems in the Coal Hollow
Project and adjacent area has been previously provided as Drawing 7-13 in Chapter 7 of the
Coal Hollow Project MRP. This map was created using the elevations of springs and
Alluvial Groundwater Discharge Areas A and B and the elevations of waters encountered in
the Sink Valley Wash stream channel. Additional information on alluvial groundwater
systems, including the approximate directions of shallow groundwater flow has been

provided as Figure 21 in Appendix 7-1 to Chapter 7 of the Coal Hollow Project MRP. Long-
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term seasonal variability in water levels in alluvial groundwater systems in the project area is
documented with historic monitoring data at alluvial monitoring wells and springs in
Appendix 7-1 of Chapter 7 of the Coal Hollow Project MRP and in baseline water
monitoring data submitted to the Utah Division of Oil, Gas and Mining on-line hydrology
database (UDOGM, 2008). Information on depth below the ground surface of potentiometric
levels measured in existing and newly constructed alluvial monitoring wells in and around
the Coal Hollow Project area during 2007 is presented in Table 1. These data are plotted in a
series of hydrographs in Figure 3. It should be noted that the water levels measured in the
piezometers are representative of the potentiometric pressure in the piezometer screened
intervals. Where confined groundwater conditions exist in the alluvial groundwater system,
the water levels measured in the piezometers are generally not the same as the depth at which
groundwater would first be encountered in an excavated hole (or the depth at which a plant’s
roots may encounter water). For example, the shut-in potentiometric head measured at well
Y-61 is several feet above the ground surface at the well site. However, an excavated hole
near the well may not encounter groundwater in the shallow subsurface, due to groundwater

confinement by low-permeability strata overlying the strata with artesian pressure.

To facilitate the evaluation of climatic effects on potentiometric levels in the alluvial
groundwater systems, an updated plot of the Palmer Hydrologic Drought Index (PHDI) for
the region (Utah Region 4) is provided as Figure 4. A description of the use and
interpretation of PHDI data is provided in Appendix 7-1 of Chapter 7 of the Coal Hollow
Project MRP.

A perhaps more meaningful measurement of the depth to first water in the shallow alluvial
sediments is provided in Table 2 and Figure 5. Table 2 includes hydrologic and soils
information obtained from 60 soils pits dug in the Coal Hollow Project and adjacent area.
Included in Table 2 and Figure 5 for each soils pit are the depth below the ground surface at
which groundwater was first encountered in the soils pit, the uppermost extent of any soil
mottling (red or gray coloration in cracks or pores in the soil matrix resulting from iron

precipitation related to changing redox conditions with changes in soil water saturation)
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observed, and the uppermost extent of the presence of any aquic soils observed in the pit.
The construction of an isopach map of the depth to groundwater was not created using these
data. This is because of the significant heterogeneity of the alluvial groundwater system in
the Coal Hollow Project area. Groundwater was encountered in some of the soil pits while
other nearby pits were dry. Additionally, groundwater in the alluvial system in many
locations in and around the Coal Hollow Project area occurs under perched conditions.
Consequently, extrapolation of observed saturation conditions in a soils pit or monitoring
well to surrounding areas where saturation data are not available would be arbitrary and not
meaningful. Under such groundwater conditions, the direction of groundwater flow is largely
constrained by the geometry of permeable and lower-permeability sediments and local
microtopography and is not readily predictable. Given these conditions, it is not possible to
create a meaningful potentiometric surface map in these areas, or to infer shallow
groundwater flow directions and, consequently, no such attempt has been made to do so

herein.

The drilling of the shallow exploration boreholes referenced in Appendix 5-1 of Chapter 5 of
the Coal Hollow Project MRP occurred during seasonal high-flow runoff conditions in late
February and early March 2007. At the time of the drilling of these boreholes, copious
amounts of snowmelt water was running over the ground surface and ponding on the low-
permeability clayey sediments. While appreciable shallow groundwater was noted during
drilling, the groundwater encountered was likely shallow in origin and most likely occurred
under perched conditions. Within several weeks of the drilling of the exploration boreholes,
the conditions in the soils and shallow alluvial sediments were found to have dried out
appreciably and little groundwater was found to be present. This information suggests that,
while seasonal snowmelt and shallow perched groundwater was present in the area of the
exploration boreholes at the time of the drilling, a continuously saturated alluvial
groundwater system through which appreciable groundwater flow was occurring was not

present.
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2.7 Alluvial groundwater systems maps and cross-sections

A series of six east-west cross-sections through the alluvial sediments in and around the
proposed Coal Hollow Mine permit area are presented in Figure 6. A map showing the
locations of the cross-sections in Figure 6 is presented in Figure 7. A map showing the
locations of streams, ponds, springs, and wells in relation to the surface geology is presented
in Figure 8. The locations of proposed disturbances and mine pit locations are also shown on
the map in Figure 8. It should be noted that in Figure 6, extrapolation of potentiometric
levels between some monitoring wells was not performed. This is because, as discussed
previously, alluvial groundwaters in many parts of the Coal Hollow Project area occur under
perched conditions with discontinuous zones of saturation. Consequently, the extrapolation
of potentiometric levels between distant monitoring wells under such conditions would be
incorrect. In other areas, particularly near the eastern margins of Sink Valley, where a more
continuous artesian alluvial groundwater system exists, some extrapolation of hydraulic head

. between piezometers is more meaningful.

In the various field investigations conducted in the Coal Hollow Project, specific correlation
between seasonal variation in alluvial water levels and vegetation changes have not been

noted.
Additional geologic information on the stratigraphy and hydrostratigraphy of the alluvial

sediments, Tropic Shale overburden, the Smirl Coal Zone, and the Dakota Formation

underburden is provided in Appendix 6-1 in Chapter 6 of the Coal Hollow Project MRP.
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3.0 R645-302-321.220

3.1 Land type map

The locations of undeveloped rangeland, “improved” rangeland and pasture lands are shown
on the Vegetation Map, Drawing 3-1 in Chapter 3 of the Coal Hollow Mine MRP. A table
correlating the vegetative type map units shown on Drawing 3-1 and the land type as

requested by the Division under R645-302-321.220 is provided below.

Drawing 3-1 map unit R645-302-321.220 description
P-J (Pinyon/Juniper) Undeveloped rangeland
S/G (Sagebrush / Grass) Undeveloped rangeland
SB (Sagebrush) Undeveloped rangeland
SB (chipped P-J) Improved rangeland for sage-grouse habitat
RB/SB (Rabbitbrush / Sagebrush) Undeveloped rangeland
P (Pasture Land) Crop lands and pastures
M (Meadow) Undeveloped Rangeland
OB (Oak Brush) Undeveloped rangeland

3.2 Productivity measurements

Annual biomass productivity measurements of the plant communities of the area are provided
in Section 321.200 and summarized in Table 3-34 of Chapter 3 of the Coal Hollow Project
MRP.
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3.3 Subirrigated pasture map

The locations of subirrigated lands are shown in Drawing 7-7 of Chapter 7 of the Coal

Hollow Project MRP.

It should be noted that some small areas that may potentially be subirrigated lands, which are
identified as dry meadows in the western portion of the project area in Drawing 3-1 in
Chapter 3 of the Coal Hollow Project MRP, are not marked as subirrigated lands on Drawing
7-7. The land areas of these dry meadows are small, and conditions in which these dry

meadows occur may be at least in part due to microtopgraphy.

3.4 Depth to groundwater information

Potentiometric data from piezometers including the season of use (April — November) in the
alluvial groundwater systems in the project area in and near the pastures are provided in
Table 1. This information together with additional water level information in the alluvial
groundwater systems has been submitted to the Division’s on-line hydrology database
(UDOGM 2008). Depth to groundwater information in excavated soils pits is provided in
Table 2 and Figure 5. Additional characterization of conditions in the soils pits is provided in
Chapter 2 of the Coal Hollow Project MRP. Generally, the depths to alluvial groundwater in
the subirrigated areas are within several inches to a few feet below the ground surface and are
seasonally variable, with water levels typically declining gradually during the summer and
fall months. Depths to groundwater in the pastureland areas in the southern portions of the
proposed permit area range from about one to two feet under high-flow conditions, and up to
several feet below the ground surface during low-flow conditions (see Table 1). During
2007, the depths to shallow groundwater in the subirrigated areas were least during the early

winter season and declined gradually during the remainder of the year (Table 1). In most
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other areas, where subirrigation is not occurring, the depths to alluvial groundwater below the

ground surface were generally greater.

Discharge monitoring of seeps SP-28, SP-29, SP-30, SP-31, and SP-32 in lower Sink Valley
demonstrate the seasonal variability of the alluvium in this location. Visible discharges were
observed in all of these seeps in June 2005, which was a particularly wet year (Figure 4). By
August of 2005 all of these seeps were dry as alluvial water levels dropped below the
elevations of the spring discharge locations (see Appendix B of Appendix 7-1 of Chapter 7 of
the Coal Hollow Project MRP).
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4.0 R645-302-321.230

4.1 Locations of flood irrigated or subirrigated lands

The locations of historically flood irrigated and subirrigated lands are shown on Drawing 7-7

in Chapter 7 of the Coal Hollow Project MRP.

The subirrigated lands are located in the meadow areas east of the Tropic Shale ridge that
bisects the Coal Hollow Project area (see Drawing 7-7 in the Chapter 7 of the Coal Hollow
Project MRP). These areas have been identified as subirrigated based on considerations of
alluvial groundwater conditions, water quality, soil moisture, rooting depth, soil mottling, the
water requirements of vegetation, and from analysis of the infrared imagery of the region.
Additionally, some areas of dry meadow located west of the Tropic Shale ridge in the project
area also have also been identified as having localized subirrigation potential. These areas
are of limited extent (see “Meadows (dry)” in Drawing 3-1 in Chapter 3 of the Coal Hollow
Project MRP. However, based on recent observations, it is apparent that these dry meadows
are wet only early in the year and the soils dry out rapidly during the spring. The early-season
wet conditions in the dry meadows may be at least in part due to microtopography.
Consequently, although there is some potential for these lands to be subirrigated, they are not

delineated as subirrigated in Drawing 7-7 of Chapter 7 of the Coal Hollow Project MRP).

The delineation of historically flood irrigated lands in the Coal Hollow Project area is
problematic. Historically, attempts at irrigated crop production in the area have occurred in a
few homestead locations in and around the Coal Hollow Project area (personal
communication, Darlynn Sorensen, 2008). Most of the flood irrigation at these locations was
probably of relatively small scale, consisting primarily of irrigation of domestic gardens
(personal communication, Darlynn Sorensen, 2008). Some limited flood irrigation occurred
at the Swapp Ranch and Pugh Homesteads historically, although there is no indication that

any flood irrigation at these properties has occurred in the past several years. Irrigation and
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crop production on a larger scale has occurred on the Darlynn Sorensen property (discussed
below). With the exception of the crop production at the Sorensen property, none of the
other attempts at irrigation and crop production were ultimately successful and all have since

been abandoned.

Historically, the most significant use of flood irrigation in the Coal Hollow Project area has
occurred at the Sorensen property (Drawing 7-7 in Chapter 7 of Coal Hollow Project MRP).
Crops (hay and grain) in these fields were periodically flood irrigated using surface water
from Swapp Hollow creek stored temporarily in pond 29-7 (see Drawing 7-7 in the Coal
Hollow Project MRP). Flood irrigation at the Sorensen property has typically consisted of
the application of a single watering event to the fields in the springtime during wet years
when adequate water was available for use. The application of the single springtime
irrigation watering resulted in improved hay or grain crop yield relative to the yield in years
when no irrigation water could be applied (personal communication, Darlynn Sorensen,
2008). During years with dryer climatic conditions, there was not sufficient surface water
available to flood irrigate the lands. Recently (for the past many years) the quantity of water
in Swapp Hollow creek has not been sufficient to allow flood irrigation. During this many
year period, flood irrigation of the Sorensen property has occurred on only one occasion
(during the very wet year 2005). During other recent years, adequate water for useful
irrigation of the fields has not been available and flood irrigation of Mr. Sorensen’s fields has

not been performed (personal communication, Darlynn Sorensen, 2008).

It should be noted that the lack of appreciable flood irrigation currently in Sink Valley and
the failures of historic flood irrigation attempts is a direct result of the lack of a reliable
supply of water in sufficient quantities to irrigate useful acreage of agricultural lands in the

valley.
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4.2 General construction and use of water holding ponds

The water holding ponds identified in Drawing 7-7 in the Coal Hollow Project MRP have the
appearance of having been constructed as simple earthen embankments. Discussions with the
local property owners support this conclusion (personal communication, Darlynn Sorensen,
2008). The earthen embankments for the water holding ponds are typically situated across
the bottoms of surface water drainages and are intended to store surface-water runoff. Most
of the water holding ponds are used to impound water for stock watering use. A few water
holding ponds have also been equipped with water outlet control devices to facilitate the
release of the stored water for irrigation or other use. The outlet control structure typically
consists of a pipe buried near the base of the pond which is equipped with a control valve to
regulate the flow from the pond. The water holding ponds that are equipped with water outlet

controls to facilitate irrigation releases include the following:

Water holding ponds equipped with outlet structure for irrigation use

Pond | Water source Use

29-7 | Swapp Hollow creek Stock watering and flood irrigation of

the Sorensen property irrigated lands

20-1 | Groundwater diversion from Stock watering and historic flood
Water Canyon high elevation irrigation of Pugh Homestead
spring (via some sections of
irrigation pipe and some sections

of unlined earthen ditches)

29-3 | Groundwater from alluvial spring | Stock watering and historic flood

SP-20 irrigation of Swapp Ranch
24-1 | Kanab Creek Stock watering and flood irrigation of
25-1 lands in Kanab Creek drainage (not in

project area)
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. See Drawing 7-7 in the Coal Hollow Project MRP for pond locations

4.3 Conveyance systems between ponds

For most of the ponds in the Coal Hollow Project area, there are no constructed conveyance
systems between ponds. Rather, pond overflow or bypass typically runs down the surface
drainage to a pond lower in the same drainage (if any). The conveyance systems for the
water holding ponds used either currently or historically for irrigation consist of unlined

earthen ditches as shown in Drawing 7-7 in Chapter 7 of the Coal Hollow Project MRP.
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5.0 R645-302-321-240

5.1 Subirrigation potential (groundwater monitoring)

Monitoring information from shallow groundwater systems in the proposed Coal Hollow
Project and adjacent area has been submitted electronically to the Division’s on-line
hydrology database (UDOGM, 2008). These data have been analyzed and a characterization
of the shallow groundwater systems in the area is provided in Appendix 7-1 of Chapter 7 of
the Coal Hollow Project MRP. Potentiometric data from alluvial monitoring wells as
monitored during 2007 is presented in Table 1. Depth to water hydrographs for these wells
are presented in Figure 3. Additional information pertinent to alluvial saturation levels in

near-surface sediments in the Coal Hollow Project area is provided in Table 2 and Figure 5.

5.2 Subirrigation potential (water quality)

As described previously, subirrigated lands in the Coal Hollow Project area include lands in
two regions. Both of these regions are located east of the north-south trending Tropic Shale
bedrock ridge that bisects the Coal Hollow Project area into eastern and western regions (see
Appendix 7-1 of the Coal Hollow Project MRP for information on the hydrogeologic
influence of the Tropic Shale ridge). To characterize the suitability of shallow groundwater
for subirrigation use in these two areas, the average water quality characteristics of two
nearby alluvial springs is evaluated here. Spring SP-8 discharges to the surface from the
artesian alluvial groundwater system in the vicinity of the northern potentially subirrigated
area. Spring SP-6 discharges to the surface from the alluvial groundwater system in the
vicinity of the southern potentially subirrigated area. Water quality characteristics of shallow
groundwaters in the northern and southern subirrigation areas, as represented by

groundwaters from springs SP-8 and SP-6, respectively, are presented in Table 3. These data
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have also been submitted electronically to the Division’s on-line hydrology database
(UDOGM, 2008). Water quality suitability criteria for irrigation use as presented in the OSM
Alluvial Valley Floor Identification and Study Guidelines (1983) are used in this analysis.
The water quality suitability for the northern and southern subirrigation areas are depicted on

Figure 9.

5.2.1 Northern subirrigation area water quality

It is apparent from Figure 9 that the shallow groundwater available for subirrigation in the
northern subirrigation area plots near the boundary between C2-S1 and C3-S1 class waters on
the SAR — conductivity classification of irrigation water (OSM, 1983). This indicates a
medium to high salinity hazard with low sodium danger. As a result of the medium to high
salinity hazard, the groundwater could be used if a moderate amount of leaching occurs.
Waters falling in the C3-S1 area indicate that waters in this class cannot be used on soils with
restricted drainage. Special management for salinity control may be required and plants with
good salt tolerance should be selected. Shallow alluvial groundwater from the northern
subirrigation area as represented by SP-8, averages 424 mg/L (Table 3). Based on the
dissolved-solids hazard for irrigation water (Table B-5, OSM, 1983) as a result of irrigation
using this water, no detrimental effects will usually be noticed, and the salinity hazard is low.
Using the criteria shown on Table B-6 (OSM, 1983), which considers boron, SAR, chloride,
sulfate, specific conductance, and TDS levels, the water in the northern subirrigation area is a
Class I, which is excellent to good for overall soil/climate management, and suitable for

irrigation of all or most plants, including boron-sensitive species.

5.2.2 Southern subirrigation area water quality

It is apparent from Figure 9 that the shallow groundwater available for subirrigation in the
southern subirrigation area plots near the boundary between C3-S1 and C4-S1 class waters on
the SAR — conductivity classification of irrigation water (Figure B-5, OSM, 1983). This
indicates a high to very high salinity hazard with a low sodium danger. Waters classified as

C3-S1 indicate that the water cannot be used on soils with restricted drainage. Special
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management for salinity control may be required and plants with good salt tolerance should
be selected. Waters falling in the C4-S1 area contain very high salinity water, which is not
suitable for irrigation under normal conditions. Shallow alluvial groundwater from the
northern subirrigation area averages 1,330 mg/L (Table 3). Based on the dissolved-solids
hazard for irrigation water (Table B-5, OSM, 1983) irrigation with this water can have
detrimental effects on sensitive crops. Using the criteria shown on Table B-6 (OSM, 1983),
which considers boron, SAR, chloride, sulfate, specific conductance, and TDS levels, the
water in the northern subirrigation area is a Class II water, which is good to injurious;
harmful under certain conditions of soil, climate, and practices. Irrigation with Class II water
is not suitable for most salinity- and boron-sensitive plants, but is suitable for all tolerant and

many semitolerant species.

It should be noted that shallow alluvial groundwaters in areas west of the subirrigated lands
in the Coal Hollow Project and adjacent area commonly contain water that is appreciably
elevated in dissolved solids concentrations (UDOGM, 2008). Shallow alluvial groundwaters
were sampled from trenches in the alluvial system in the eastern % of Section 30 T39S, RSW
in April 2006. Locations and chemical information for these trenches is provided in
Appendix 7-1 of Chapter 7 of the Coal Hollow Project MRP and has been submitted
electronically to the Division’s on-line hydrology database. Alluvial groundwater sampled
from these trenches had specific conductance values ranging from 1,142 to 3,700 uS/cm with
TDS concentrations ranging from 903 to 3,608 mg/L. This information suggests that shallow

groundwater in some of these areas may not be suitable for subirrigation.

Monitoring of alluvial seeps SP-28, SP-29, SP-30, SP-31, and SP-32 in the southern end of
Sink Valley near the southern subirrigation area indicate that the quality of shallow
groundwater potentially available for subirrigation in this area is of poor quality, with
measured specific conductance values ranging from 2,110 to 4,150 uS/cm, and averaging
about 2,900 uS/cm. Waters of this quality are classified as high-salinity waters and are not

usually useful for crop irrigation.
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5.3 Subirrigation potential (soil moisture)

Qualitative soil moisture evaluations were performed in excavated soils pits by qualified soil
scientists. Information on soil moisture is provided in Chapter 2 of the Coal Hollow Project
MRP. This information has been utilized in performing the analysis of alluvial systems

presented in this document.

5.4 Subirrigation potential (soil mottling, rooting depth, soil moisture)

Root size and density (abundance) data was collected at each soil pit as part of the description
of the soils. Data for each individual soil pit was provided on the profile description sheets of
the soil survey report (MRP Appendix 2-1). Summarized depths of roots including sizes,
densities and mottles of the major soil types (named) for each soil map unit (by plant

community) was evaluated and has been presented in Table 4.

The parameters for root density and size are described in the Field Book for Describing Soils,
version 2 (Schoeneberger et. al., 2002). Table 5 defines the terms used to describe roots in the

Coal Hollow Project soil survey.

5.4.1 Soil Mottles

The presence of soil mottles suggests that the soil depths where they appear were saturated
with water at some time. Groundwater studies in the Coal Hollow Project area indicated that
the periods of highest groundwater elevations are during late winter and early spring before
the plants’ consumptive use of water is at their peak. In addition, lab analysis of the
groundwater indicated that it has TDS values that may diminish the benefit of the water to
plants.
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Figure 10 and Figure 11 illustrate the relationship of average root density and size versus
depth for each plant community identified in the MRP for the Coal Hollow Project area. The
figures also compare root density and size with the depth to soil mottles for specific plant
communities when mottling was the dominant condition. The dominant condition is justified

in the “Notes” on Table 4. This data evaluation was limited by the variety of soil pit depths.

5.4.2 Results of the Root Data Evaluation by Plant Community

The meadow (M) plant community was characterized by sedges, rushes, and wild iris. There
were “many " roots in the upper 11 inches of the soil profile. The root density was “common ”
from 11 inches down to 37 inches and a “few ” roots extended down to 52 inches. The depth
of the “many” roots zone corresponds closely with the average depth to soil mottles of 10
inches. The meadow plant community is analogous to soil map unit 7. Coarse roots were not
“common” in these soils, but medium roots extended down to 39 inches. Fine roots extended
to 44 inches and very fine roots to 49 inches. This soil type and plant community could be

classified as sub-irrigated.

The dry meadow [M(dry)] plant community had characteristics of both meadow and upland
(pasture and sagebrush/grass) plant communities. Delineations of this plant community and
soil type were in micro-depressions where off-site surface runoff collects and perches on deep
clay horizons. The dominant vegetation consisted of upland grasses with scattered shrubs
and some meadow vegetation. There were “many” roots in the upper 8 inches of the soil
profile. “Common” roots extended from 8 to 18 inches. A “few” roots extended from 18
inches to 79 inches. Coarse roots from shrubs were limited to the upper 8 inches. Medium
roots extended to 18 inches. Fine roots extended to 72 inches and very fine roots to 80 inches.
The depth to soil mottles ranged from 6 to 58 inches with an average of 36 inches. The
average soil mottle depth corresponds with depth of “common” root density. This soil type
and plant community demonstrates characteristics of potential sub-irrigation in localized area,

but it is of limited extent in the Coal Hollow Project area.
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The oak brush (OB) plant community had roots that extended to 90 inches. “Many” roots
were limited to the upper 3 inches. “Common” roots extended from 3 to 35 inches. A “few”
roots extended to 91 inches. Coarse roots from the oak brush extended to 69 inches. Medium
and fine roots extended to 78 inches. Very fine roots reached to 90 inches. One of two data
points representing this plant community had a few soil mottles at 15 inches, but none in the
other soil pit. The dominant soils and vegetation for this plant community indicate that it is

not sub-irrigated.

The pasture land (P) plant community was dominated by introduced upland grass species.
“Many” roots were limited to the upper 3 inches. “Common” roots extended from 3 to 23
inches. A “few” roots extended to 65 inches. Only one of the 16 soil data points had coarse
roots (limited to upper the 10 inches at that soil pit). Medium roots extended to 18 inches.
Fine roots extended to 46 inches. Very fine roots reached to 64 inches. Only seven of the 16
soil data points had any soil mottles (average 50 inches for the seven soil pits). Soil and
vegetation characteristics suggest that this plant community is not sub-irrigated. Small

localized areas within the pasture land community may have potential for sub-irrigation.

The pinyon-juniper (PJ) plant community was dominated by pinyon pine and Utah juniper.
The average soil depth was 41 inches to Tropic Shale. “Common” roots were in the upper 15
inches. A “few” roots extended to 30 inches. Coarse roots occurred in the upper 14 inches.
Medium roots extended to 18 inches. Fine roots extended to 24 inches. Very fine roots
reached 30 inches. Soil mottles occurred in one of five pits, but were most likely the result of
moisture perching in the very fine clay textures (greater than 60 percent clay). Soil and native

vegetation suggest that this plant community is not sub-irrigated.

The rabbitbrush/sagebrush (RB/SB) plant community was limited to disturbed areas. It was
of very limited extent in the Coal Hollow Project area and there was only one soil data point.
This soil type and plant and soil community does not exhibit any characteristics of being sub-

irrigated.
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The sagebrush/grass (S/G) plant community was dominated by big sagebrush and upland
grasses. “Many” roots were in the upper 4 inches. “Common” roots were from 4 to 18 inches.
A “few” roots reached to 57 inches. Coarse roots were in the upper 7 inches. Medium roots
extended to 17 inches. Fine roots extended to 34 inches. Very fine roots extended to 57
inches. Soil mottles occurred in only 5 of 20 soil data points (average 52 inches for the 5 soil

pits). Soils and native vegetation indicate this plant community is not sub-irrigated.

5.4.3 Soil Map Units

Soil map unit 7 had characteristics of sub-irrigation (Table 6). Soil mottling was identified
within one foot of the soil surface. The presence of water is usually at or near the soil surface
during the spring and early summer depending on the annual precipitation. Occasional

seasonal localized ponding may also occur in this map unit.

Map units 6 and 13 have localized potential for sub-irrigation depending on the soil type.
Upland soils comprise 80 percent of the soil map unit. Aquic soils occurred in micro-
depressions and may be the result of localized runoff water perching on top of deep clay

layers.

5.44 Summary
Table 7 identifies the plant communities that exhibit soil and plant characteristics of sub-
irrigation. Only the meadow and dry meadow plant communities exhibit characteristics of

sub-irrigation in the major soil types of the associated soil map units.
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5.5 Subirrigation potential (water requirements of pasture and meadow vegetation)

The areas called “pasture lands” in the Coal Hollow Project area are plant communities that
have been altered to increase herbaceous cover and productivity for domestic livestock. Prior
to pasture lands, these communities were probably native sagebrush/grass plant

communities. Like the native and unaltered plant communities in the area, and because they
are not irrigated, the water requirements for the pasture lands in the study area are solely
dependent on the annual precipitation regime (which averages about 16 inches per year; see

MRP Chapter 7, Section 724.400) and other environmental variables described below.

Native plant communities called “meadows” are also present in and adjacent to the project
area. Dry meadows are located on the west side of the permit area and wetter meadows can
be found on the east side. Factors that influence establishment and survival of these
meadows are local climatic conditions as well as other environmental variables such as:
exposure to light, soil texture, salinity and permeability, hydrologic regimes, saturation
periods in the growing season, stratigraphy, topography, morphological, physiological and
reproductive adaptations of the plant species present, and evapotranspiration rates. For
specific onsite quantitative data and other applicable information regarding the above
environmental conditions at the Coal Hollow Project area, refer to MRP Chapter 2 (soils),

Chapter 3 (vegetation) and Chapter 7 (hydrology and climate).

Published information regarding water requirements of selected plant types for Alton, Utah

area is presented in Table 8.
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6.0 Mapping of Subirrigated Lands in Section 32, T39S, RSW

At the request of the Division, the valley areas in Section 32 T39S, R5W that are situated

south of the proposed Coal Hollow Mine permit area were investigated by Dr. Patrick Collins

of Mt. Nebo Scientific, Inc, and Mr. Robert Long, CPSS of Long Resource Consultants, Inc.

on 15 August 2009. It should be noted that while the primary focus of the field investigation

was to evaluate potential subirrigation areas in Section 32, T39S, R5W, the lands in the

southwest corner of Section 29 T39S, RSW (which have previously been evaluated for

subirrigation potential) were also revisited on the 15 August 2009 field visit. The purpose of

the field investigation was to map the extent of subirrigated lands in these areas. Dr. Collins

and Mr. Long did not find evidence of subirrigated lands in these areas. The conclusion that

subirrigation was not present in these areas was based largely on field observations of plant

species present and the soil conditions observed by digging soil auger holes. Moderately

deep to deep, well-drained soils were observed in auger holes throughout these areas.

Indications of soil saturation at depth were not observed. Although soil mottling was

sometimes observed in the top few inches of the soils pits, mottles were uncommon at greater

depths, suggesting that subirrigation was not occurring. Narrow zones of increased

hydrophytic vegetation were observed in areas downslope from impounded surface waters.

Soil moisture observations in areas with hydrophytic vegetation were typically slightly moist

in the surface few inches and dry below the surface in the paralithic (shale) or lithic

(sandstone) contacts. Weathered shale was observed on the sides of eerosion channels on the

Sorensen property. Sandstone outcrops were observed near the Sorensen-Johnson property

line. Based on field observations at these sites, it was determined that these zones were most

likely due increased water supply to plants resulting from seepage from the surface water

impoundments and not from subirrigation processes.

Based on the follow up field investigations on the “potential” subirrigated areas, the lack of

this condition was also observed in an area previously mapped on Drawing 7-7 as

subirrigated. This area was located near the border of Sections 29 and 30, T39S, RSW. Asa
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result, the delineation of subirrigated areas has been correspondingly modified on Drawing 7-

7.0 R645-301-321-250

7.1 Flood irrigation potential (streamflow and water yield)

The potential for successful flood irrigation of lands in the Coal Hollow Project area is
directly limited by the amount of water available for that use. Discharge and water quality
data for waters that could potentially be utilized for flood irrigation in the Coal Hollow
Project and adjacent area are presented in Table 9. Baseline monitoring data including
discharge and water quality measurements for these potential sources of flood irrigation water
have been submitted electronically to the Division’s on-line hydrology database (UDOGM,
2008). Each of the potential surface water sources for flood irrigation in the Coal Hollow

Project and adjacent area is discussed below.

7.1.1 Swapp Hollow creek

The largest source of surface water for potential flood irrigation use in the Coal Hollow
Project area is from Swapp Hollow creek. Monitoring on Swapp Hollow creek has been
performed at monitoring site SW-8 (see Drawing7-10 in Chapter 7 of the Coal Hollow
Project MRP). Historical discharge and water quality data for Swapp Hollow creek are
provided in Table 9. Discharge measurements performed at SW-8 indicate considerable
seasonal and climatic variability. The long-term average instantaneous discharge in the creek
as monitored at SW-8 is 55 gpm (0.12 cfs). Flow has been present during all monitoring
events at SW-8. Assuming an average discharge of 55 gpm, an annual yield of 88.7 acre-feet

is calculated.
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Assuming an alfalfa plant evapotranspiration requirement of 27.2 inches over the irrigation
season (May — early September; Table 8) and an average precipitation during the same
irrigation period of about 5 inches, it was calculated that about 1.85 acre-feet per acre of
alfalfa is required for the growing season. Thus, during an average year a total of about 48
acres of alfalfa could be irrigated, assuming that all of the water that flowed in the creek
could successfully be applied to the irrigated crop. Similarly, the requirement for pasture
irrigation is 23.31 inches in the Alton area over the irrigation season (April through
September; Table 8). Thus, assuming a seasonal irrigation requirement of 1.35 acre-feet per
acre of irrigated pasture, and assuming average precipitation occurred during the growing
period, it is calculated that about 66 acres of pasture could be irrigated assuming that all of
the water flowing through Swapp Hollow creek during an average year could be efficiently
applied to the pasture vegetation. However, for several reasons, both of these approximations
likely considerably overestimate the actual acreage that could be flood irrigated. Using a
commonly used “rule-of-thumb” approximation, about 50 percent of the flood irrigation
water transmitted through an earthen ditch from the point of diversion to the point of
application to the crops is lost in transmission. Consequently, a more realistic estimate of the
amount of flood irrigation that could be accomplished using the entire annual yield from
Swapp Hollow creek is about half of that estimated above, or about 24 acres of alfalfa, or
about 33 acres of pasture land using all of the average annual yield for flood irrigation.
Additionally, it should be noted that groundwater and surface-water resources in the region
are fully appropriated by the State of Utah. Consequently, no new water rights are available
that could be used for this potential flood irrigation. Much of the water in Swapp Hollow
creek is currently being used for stock watering use and would not be available for flood
irrigation. Thus, the acreage that could be irrigated is likely appreciably less than that
estimated above. Additionally, it should be noted that these calculations are based on the
average annual yield from Swapp Hollow creek. The annual yield in the drainage will
fluctuate year to year because of climatic variability. Because there is no excess capacity in
the creek, the actual amount of land that could be flood irrigated will vary correspondingly.
Such conditions are not conducive to agricultural planning and successful flood irrigation in

the area.
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The results of these calculations are not intended to provide specific flood irrigation
requirements for crop irrigation in the Coal Hollow Project area. Rather these calculations
are presented to demonstrate the very limited potential for flood irrigation in the Coal Hollow

Project and adjacent area.

The other potential sources of flood irrigation waters in the Coal Hollow Project area include
the Lower Robinson Creek/Dry Canyon drainage, Section 21 canyon drainage, the spring
diversion in upper Water Canyon, and Sink Valley Wash. Discharge measurements from
these waters are listed in Table 9. Additionally, while not surface-water related, spring
discharge from some alluvial groundwater systems has historically provided limited
quantities of water for irrigation use. None of these sources of flood irrigation water are as
significant as that in Swapp Hollow creek and none of these are deemed as acceptable
sources for successful flood irrigation of lands in the Coal Hollow Project area. The

streamflow and water yield characteristics of these potential sources are described below.

7.1.2 Lower Robinson Creek/Dry Canyon

Discharge in the Lower Robinson Creek/Dry Canyon drainage occurs only in direct response
to torrential precipitation events or substantial snowmelt. Discharge measurements from
Lower Robinson Creek (below the confluence with Dry Canyon) have been performed
historically at monitoring site SW-4 (see Drawing 7-10 in Chapter 7 of the Coal Hollow
Project MRP). Monitoring site SW-101 is also located on this drainage. During baseline
monitoring at the project area, discharge has been monitored at SW-4 only during a snowmelt
event in May of 2005, which was a very wet year (Figure 4). Additionally, in direct response
to a torrential thunderstorm event, surface water in the drainage at SW-101 was monitored. It
should be noted that the duration of the surface flow at that time was only a few minutes. On
all other monitoring events, this stream has been dry. Consequently, the Lower Robinson
Creek/Dry Canyon drainage is not considered a reasonably potential source for flood

irrigation activities in the Coal Hollow Project and adjacent area.
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7.1.3 Section 21 canyon drainage

Discharge has not been observed in Section 21 canyon during the period of baseline
monitoring (as monitored at baseline monitoring site SW-7). This drainage is not considered
a reasonably potential source for flood irrigation activities in the Coal Hollow Project and

adjacent area.

7.14 Upper Water Canyon spring diversion

Historically, water from a spring in the upper reaches of the Water Canyon drainage about
two miles east of the Coal Hollow Project area has been conveyed to pond 20-1 (see Drawing
7-7 of Chapter 7 of the Coal Hollow Project MRP). Discharge is monitored in this diversion
at site RID-1, located near the USDA Forest Service boundary above pond 29-1 (see Drawing
7-10 of Chapter 7 of the Coal Hollow Project MRP). Discharge and water quality data for
this site are presented in Table 9. Discharge at RID-1 averages 21.7 gpm or 35.0 acre feet per
year. As discussed above (see Swapp Hollow creek discussion), quantities of water on this
scale are not sufficient to sustain appreciable flood irrigation activities in the Coal Hollow

Project area.

7.1.5 Sink Valley Wash

Sink Valley Wash is monitored at site SW-6 (see Drawing 7-10 in Chapter 7 of the Coal
Hollow Project MRP). Discharge data for SW-6 are presented in Table 9. It is apparent that
discharge in Sink Valley Wash is not useful for subirrigation purposes in the Coal Hollow
Project area. During baseline monitoring activities, flowing water has only been observed on
one occasion at SW-6 during March of 2006. On this occasion, sheet floods were occurring
in Sink Valley in direct response to the copious melting of snow in the valley. It is
noteworthy that on this occasion the waters in the fields above SW-6 were not flowing
through any discernable stream drainage. Rather the surface flow was running down the

valley over a large upstream area in an unconcentrated sheet flood.
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7.1.6 Alluvial groundwater spring discharges

Historically, some small-scale domestic flood irrigation (likely domestic flood irrigation of
gardens for family use) of lands near the historic homestead locations has occurred using
water from alluvial springs in the Coal Hollow Project and adjacent area. Currently,
groundwater from spring SP-20 gravity flows from the spring discharge area to pond 29-3.
At the current time, when available, water from this pond overtops the water holding pond
and runs into the field below the pond and is lost to evapotranspiration. The water is used
currently for stock watering, and is not used for irrigation. The discharge from alluvial spring
SP-20 averages about 6 gpm. Groundwater from spring SP-8 is currently collected in a
spring box and conveyed via a buried pipe to the Swapp Ranch house for domestic use.
Surplus water from SP-8 is piped to a newly constructed water holding pond (pond 29-5; see
drawing 7-7 of the Coal Hollow Project MRP) adjacent to the ranch house. The water in the
pond is not currently used for irrigation. Discharge from spring SP-8 averages about 13.8

gpm, or about 22.3 acre-feet per year.

7.2 Flood irrigation potential (water quality)

Groundwater discharge data for all streams that may potentially provide surface water for
flood irrigation in Sink Valley have been submitted electronically to the Division’s on-line
hydrology database. Discharge and water quality data for streams that could potentially be
used for flood irrigation are presented in Table 9. As described above, the two streams with
the greatest annual discharge, and consequently the best potential for flood irrigation use in
the project area are Swapp Hollow creek and the Water Canyon spring diversion. The water

quality characteristics of these two sources are described below.

7.2.1 Swapp Hollow creek
Surface water at Swapp Hollow creek is monitored at site SW-8 (see Drawing 7-10 in
Chapter 7 of the Coal Hollow Project MRP). It is apparent from Figure 12 that the surface

water in Swapp Hollow creek is a C2-S1 class water on the SAR — conductivity classification
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of irrigation water (Figure B-5, OSM, 1983). This indicates medium-salinity water. The
water may be used for flood irrigation if a moderate amount of leaching occurs. The sodium
hazard is low. The surface water in Swapp Hollow creek averages 311 mg/L (Table 9).
Based on the dissolved-solids hazard for irrigation water (Table B-5, OSM, 1983) irrigation
with this water will not usually result in detrimental effects. Using the criteria shown on
Table B-6 (OSM, 1983), which considers boron, SAR, chloride, sulfate, specific
conductance, and TDS levels, the Swapp Hollow water is a Class I water. This indicates
excellent to good water with a low salinity hazard that is suitable for most conditions. It is

suitable for irrigation of all or most plants, including salinity- and boron-sensitive species.

7.2.2 Water Canyon spring diversion

Waters in the Water Canyon spring diversion are monitored at site RID-1 (see Drawing 7-10
in Chapter 7 of the Coal Hollow Project MRP). It is apparent from Figure 12 that waters in
the Water Canyon spring diversion are C2-S1 class waters on the SAR — conductivity
classification of irrigation water (Figure B-5, OSM, 1983). This indicates medium-salinity
water. The water may be used for flood irrigation if a moderate amount of leaching occurs.
The sodium hazard is low. The waters in the Water Canyon spring diversion average 248
mg/L (Table 9). Based on the dissolved-solids hazard for irrigation water (Table B-5, OSM,
1983) irrigation with this water will not usually result in detrimental effects. Using the
criteria shown on Table B-6 (OSM, 1983), which considers boron, SAR, chloride, sulfate,
specific conductance, and TDS levels, the Water Canyon spring diversion waters are Class I
waters. This indicates excellent to good water with a low salinity hazard that is suitable for
most conditions. The water in this class is suitable for irrigation of all or most plants,

including salinity- and boron-sensitive species.

7.2.3 Alluvial groundwater springs

A characterization of the water quality characteristics of alluvial groundwater systems from
which spring discharges could potentially be used for flood irrigation (SP-20 and SP-8) is
presented in Section 5.2.1 above. In that analysis, the water quality conditions at spring SP-8

were characterized. The water quality characteristics of springs SP-8 and SP-20 are similar
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to each other and to other springs originating in Alluvial Groundwater Discharge Area A (see
Appendix 7-1 in Chapter 7 of the Coal Hollow Project MRP). Water quality data for springs
and wells in the alluvial groundwater system in this area have been submitted electronically

to the Division’s on-line hydrology database (UDOGM, 2008).

7.3 Flood irrigation potential (soils measurements)

Information on soil characteristics in the Coal Hollow Project area are provided in Chapter 2
of the Coal Hollow Project MRP. This information includes physical and chemical
properties of the soils sampled in 60 soils pits excavated and surveyed by qualified soils
scientists. Also included in Chapter 2 are qualitative evaluations of prevailing soil moisture

conditions in the shallow subsurface in the project area.

7.4 Flood irrigation potential (topographic characteristics)

The topographic characteristics of the land surface in the Coal Hollow Project have been
documented using high-accuracy aerial surveys. A contour map depicting this information is
provided in Drawing 5-1 in Chapter 5 of the Coal Hollow Project MRP. The surface
topography of the Coal Hollow Project and adjacent area is also shown on a digitally shaded
USGS topographic map in Figure 1. Based on this information, it is apparent that the-
topographic characteristics of most lands in the project and adjacent area are compatible with
flood irrigation techniques. This conclusion is based on the fact that 1) the streams entering
the project area originate in upland areas with hydraulic head appreciably greater than the
elevations in the project area, and 2) consequently, based on the surface topography, it is
apparent that conveyance ditches could be constructed that could convey surface waters from

the highland areas in the east to most locations within the project area. Areas that could not

Supplemental Information for Utah Division of 32 27 August 2009
Oil, Gas and Mining Alluvial Valley Floor Finding
For the Proposed Coal Hollow Mine



PETERSEN HYDROLOGIC, LLC

reasonably be irrigated by flood irrigation techniques include the steep, isolated hills located

mostly in the western portions of the project area.

8.0 R645-302-321-260

8.1 Aerial photographs and infrared imagery

Aerial photographs of the Coal Hollow Project and adjacent area are provided in Plates 3 and
4. The late summer/fall infrared imagery has been analyzed extensively in the analysis of the
valley floor in Sink Valley. The infrared imagery has been utilized by researchers in each of
the various scientific disciplines and was an important investigative tool in developing the

conclusions presented in this report

Several botanical, soils and hydrologic studies prepared for this document utilized aerial

photographs for their analyses. Color and infrared imageries flown at different times of the

year were used for this work.

In the botanical studies, the infrared and color aerial photographs were used extensively for

mapping the plant communities within and adjacent to the permit area. For preliminary

mapping, the images were first used in the office. They were later utilized in the field for site-

specific verifications in the “ground-truthing” process. Seasonal changes reflected in the

infrared photographs were used to delineate the differences in the plant community types

including the dry and wet meadows. The ground-truthing methods confirmed similarities or

declared differences in the composition and structure of the vegetation and therefore helped

drive the process in selecting the sample locations in areas where quantitative data were

collected.
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Infrared photographs were also utilized for mapping the areas where sub-irrigation was

possible. Similar to mapping the plant communities described above, areas that appeared to

have vigorous plant growth later in the growing season were more likely to be sub-irrigated.

These areas were first delineated on a field map, followed by the ground-truthing process

onsite where the plant species were identified, soil pits were dug and soil descriptions were

made.

Color and infrared images were also emploved in the soils studies to map contrasting soil

types by identifying different vegetation types and densities. Aerial photo images were also

used to identify the different vegetation types and then to determine soil pit locations. Stereo

pairs of the natural color images were used to delineate areas by geomorphology and slope.

Information obtained from aerial photographs was also used extensively in various

hydrological studies in the Coal Hollow Permit and adjacent areas. Analysis of color infrared

images was utilized to evaluate alluvial groundwater discharge areas and to assist in the

spring and seep survey in the area. Shallow groundwater flow patterns were also evaluated

using color infrared imagery.

8.2  Analysis of a series of aerial photographs

A comparative analysis of a series of aerial photographs including color infrared imagery

flown at a time of vear to show any late summer and fall differences between upland and

valley floor vegetative growth has been performed as part of this investigation. The results of

this comparative analysis are presented below.

The color infrared image presented in Plate 3 was taken during the summertime (15 July

2006) and shows conditions in the proposed Coal Hollow Mine permit and surrounding

areas. The color infrared image shown in Plate 4 was taken during the fall time of year (2

November 2007) and shows approximately the same region. Both of the infrared images
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were produced and provided in digital format from Olympus Aerial Surveys, Inc. of Salt Lake

City, Utah.

It is readily apparent when comparing Plate 3 and Plate 4 that there was considerably more

vegetative growth activity (as represented by the intensity of the red colors on the infrared

image) during the summertime than there was in the fall time of year. When comparing

Plates 3 and 4, it is apparent that the most pronounced variability between the two seasons is

apparent in the Sink Valley area. While much of this area appears red on Plate 3, a much

more muted shade of grayish-red is evident in these same areas on Plate 4, suggesting a

marked decrease in vegetative growth/vigor in these areas during the fall. This conclusion is

consistent with field observations made in the region during the past five years. In field

observations it has been noted that the overall wetness of the land surface in Sink Valley area

declines markedly in the summer and fall months relative to conditions in the springtime.

Vegetative growth also wanes markedly during the late summer and fall. The pronounced

decline in vegetative growth in the Sink Valley area during the fall time of year suggests that,

while water is available to vegetation early in the growing season, a persistent and reliable

source of water is apparently not readily available to vegetation in these areas during the fall.

Some of the decline in vegetative growth is also likely attributable to the decreased vegetative

growth that naturally occurs in the fall time of the year. The upland pinyon and juniper

vegetation present in areas surrounding Sink Valley shows a much lesser degree of variability

in vegetative growth activity between the summer and fall (as indicated by the similar

intensity of the red colors on the two infrared images). Where upland vegetation is present in

other areas in the proposed permit and surrounding area, decreases in vegetative growth

between the July and November images are also apparent.

In the context of a preliminary alluvial valley floor assessment, this information is useful to

assist the Division in determining whether vegetation adjacent to a stream is receiving water

in greater quantities or for a longer duration in the growing season than is adjacent upland

vegetation. The availability of a persistent source of water to the vegetation may allow

vegetative growth in plants to continue into the fall months after the early season water is
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gone. The noted decrease in vegetative growth in the fall suggests that water is not

continuously available to plants in these areas late in the growing season. It is also apparent

that some degree of vegetative growth (as indicated by the muted red-gray colors) in Sink

Valley in Plate 4 is still present in the November image. Upland pinyon and juniper

vegetation does not show a marked decline from summer to fall while vegetative growth in

other upland vegetation species appears to decline noticeably from the summer to the fall.

9.0 Supplemental AVF Information for Adjacent Areas

In its 4 August 2008 technical review of the Coal Hollow Mine permit application, the
Division of Oil, Gas and Mining suggested that alluvial valley floors are present to the west
of the permit area along Kanab Creek, and to the south of the area in lower Sink Valley
Wash. Supplemental information is provided in this section to assist the Division in making
a determination regarding the presence or absence of alluvial valley floors in these areas. The
supplemental information for the Kanab Creek and lower Sink Valley Wash probable AVF

areas are presented separately below.

9.1 Kanab Creek probable AVF area
9.1.1 Mapping the extent of probable AVF

An area of probable alluvial valley floor has been delineated in the Kanab Creek drainage
west of the Coal Hollow Mine permit area as shown in Plate 5. The probable AVF
encompasses portions of Section 24, 25, 26, 35, and 36, T39S, R6W. The area consists
predominantly of relatively flat fields situated on benches adjacent to Kanab Creek. The land
has been used historically for hay production and for cattle grazing. Irrigation of these lands
is performed exclusively using surface water diverted from Kanab Creek. The water is
diverted from the creek into ditches that convey water into irrigation holding ponds as shown
on Plate 5. Water from the ponds is conveyed to the fields and applied using sub-ditches,

berms, and dikes (not shown on Plate 5).
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In reconnaissance-level surveys of the alluvial sediments in the Kanab Creek stream banks
adjacent to the probable AVF, stream channel deposits have been identified. The lateral
extents of the stream channel deposits in the subsurface in locations further away from the
Kanab Creek stream channel are not known. The land surface in the area has the appearance
of containing flood plains and terraces. Subirrigation of the flood-irrigated fields is not

readily apparent.

9.1.2 Land productivity

Based on vegetative investigations and conversations with landowners and land managers in
the Kanab Creek probable AVF area, productivity information for the Kanab Creek probable
AVF area lands are provided here. The landowners and managers contacted include Mrs.

Lorene Lamb, Mr. Brigham Johnson, and Mr. Brian Lamb.

The agricultural fields in the Kanab Creek probable AVF area are currently used primarily for
livestock grazing (personal communications, Brigham Johnson, Brian Lamb, 2008). The
lands are irrigated when sufficient water for irrigation activities is available in Kanab Creek.
Typically, water for irrigation has been available in the spring and early summer only.
Historically, alfalfa and grass hay has been produced on these lands. However, no hay
production has occurred in the Kanab Creek probable AVF in the past seven years because
there has not been sufficient water for irrigation (personal communication, Brigham Johnson
and Brian Lamb, 2008). Mr. Johnson and Mr. Lamb both indicated their belief that the
decrease in water availability in Kanab Creek is largely because of changes in the irrigation
practices of upstream Kanab Creek water users. They suggested that much of the water that
previously flowed to their Kanab Creek diversions during the irrigation season was derived
from flood irrigation return flows from upstream irrigated lands. When the upstream
irrigated lands transitioned from flood irrigation to sprinkler irrigation techniques, the
irrigation return flows were diminished. Consequently, because of the inadequate water
supply currently available for irrigation, hay production and cutting is not occurring

presently.
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When the lands in the Kanab Creek probable AVF were utilized for hay production, the
quantity of hay produced on the lands was largely a function of the water availability in
Kanab Creek. Mr. Johnson indicated that in the approximately 100 acre hay field he worked
in the northern portion of the Kanab Creek probable AVF area, a crop of approximately 75
tons was produced in the single cutting. This equates with a production of 1,500 pounds per
acre for the early season alfalfa. For the fields of the southern portion of the probable AVF,
Mr. Lamb provided a rough estimate of production at about 94 to 113 tons per cutting on
fields of roughly similar size. This equates with a production of approximately 1,880 to
2,260 pounds per acre, which is a somewhat higher estimate than that provided for the
northern field. Mr. Lamb also indicated that they were sometimes able to get two hay
cuttings per year during wet years when adequate water in Kanab Creek was available for
irrigation. During the years that hay cutting was occurring on these lands, the fields were
commonly also used as pastures for livestock grazing for part of the year after the hay crop
was harvested. Production from the pasture lands during the growing season after the hay
cutting had occurred may have yielded perhaps an additional 800 to 1,000 pounds per acre
(personal communication, Patrick Collins, 2008). It should be noted that the estimates of hay
production by both Mr. Johnson and Mr. Lamb were based on recollection from memory and

should be considered as approximate values.

In recent years, when sufficient soil moisture for hay production was unavailable through
normal precipitation patterns, the fields were irrigated to increase the vegetative production
of the pasture land, which is currently dominated by pasture grasses. In dryer years, lesser or
no irrigation of the pastures has occurred. Productivity information for various vegetative
types in the Coal Hollow Project area is provided in Section 321.200, Table 3-34 of the Coal
Hollow Mine MRP. As indicated in Table 3-34, the productivity of unirrigated pasture in the
area is about 1,100 pounds per acre. The productivity of pasture lands with limited irrigation
in the area is probably about 2,100 pounds per acre (personal communication, Patrick

Collins, 2008).
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9.1.3 Potential for impacts to the Kanab Creek probable AVF

Proposed mining and reclamation activities at the Coal Hollow Mine will not cause or
present and unacceptable risk of causing material damage to the quantity or quality of surface

or groundwater that supplies the lower Sink Valley Wash probable AVF.

The water source for the Kanab Creek probable AVF is surface water from Kanab Creek. As
described in the Coal Hollow Mine MRP, the Kanab Creek stream channel and adjacent
valley bottom will not be disturbed by mining and reclamation activities at the proposed Coal
Hollow Mine. The recharge areas for Kanab Creek are located considerable distances
upstream of the mining area and will likewise not be disturbed or impacted by mining-related
activities at the Coal Hollow Mine. Consequently, the potential for mining and reclamation
activities to cause material damage to the quantity or quality of the water supply for the

Kanab Creek probable AVF is essentially nonexistent.

It should be noted that there are no irrigation diversions from Lower Robinson Creek to the
Kanab Creek probable AVF and water from Lower Robinson Creek is not a supply to the
probable AVF. The discharge in Lower Sink Valley (as monitored at site SW-5; DOGM
2007) is usually meager and not sufficient for appreciable irrigation of the lands in the Kanab
Creek probable AVF. Appreciable discharge in the drainage occurs only during the
snowmelt event and in direct response to torrential rainfall events. As indicated in the
statement of probable hydrologic consequences for the Coal Hollow Mine (see section 728 of
Chapter 7 of the Coal Hollow Mine MRP) adverse impacts to groundwater or surface water
availability and to water quality in the Lower Robinson Creek drainage are considered

unlikely.

The rate at which alluvial groundwater will be intercepted by the proposed Coal Hollow
Mine will be variable by location and time in permit area. Because of the heterogeneity
inherent in most alluvial deposits, the quantifying of precise aquifer parameters in the various

mining areas is not straightforward. Additionally, the geometry of the mine openings
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including the horizontal lengths and heights of mine pit faces adjacent to saturated
groundwater systems that are exposed at any point in time are dynamic variables in the
surface mining environment. Consequently, precise quantifications of mine groundwater
interception rates are not readily obtainable. However, using the estimated mine pit
groundwater inflow rates presented as discharge per linear foot of open pit in Table 7-9 of
Chapter 7 of the Coal Hollow Mine MRP, it is considered likely that mine interception will
be on the order of a few tens of gallons per minute in dry areas and at times when open pit
sizes are small, to several hundred gallons per minute in wetter areas and at times when the
open pit size is large. It is important to note that inflows into individual pit areas will be
short lived, as the individual pits will commonly remain open for a few weeks to a few

months.

As described above, the quantity of water currently used for flood irrigation in the Kanab
Creek probable AVF area is highly variable. During wet years, several applications of flood
irrigation water may be applied to all or portions of the irrigated fields. During dry years,
little or no irrigation of the lands may occur. As an order of magnitude estimate, using the
monthly water requirements for alfalfa and pasture lands in the Alton area in Table 8, it is
calculated that to fully irrigate 200 acres of land for pasture or alfalfa would require about
305 and 370 acre-feet of irrigation water per year for pasture and alfalfa production,
respectively (assuming a typical precipitation during the growing season of 5 inches). This
equates with an average continuous usage of about 190 and 240 gpm for pasture land and
alfalfa land, respectively (averaged over the entire year). This approximation represents a
maximum usage when all lands are irrigated and ample irrigation water is present. When
water availability is lower, the amount of water usage will, accordingly, be lower and less

acreage could be irrigated or fewer irrigation applications could be applied.

It is important to note that the above provided estimates of water usage at the Kanab Creek
probable AVF represent water diverted exclusively from Kanab Creek. None of the water
utilized for irrigation of the Kanab Creek probable AVF area is derived from or transits

through the proposed Coal Hollow Mine permit area.
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9.2 Lower Sink Valley Wash probable AVF area
9.2.1 Mapping the extent of probable AVF

An area of probable alluvial valley floor has been delineated in the lower Sink Valley Wash
area south of the Coal Hollow Mine permit area as shown in Plate 5. The mapped probable
AVF encompasses portions of Sections 5 and 6, T40S, RSW. Similar valley features extend
further down Sink Valley Wash below the area delineated in Plate 5, but these are not
evaluated herein. The land in the lower Sink Valley Wash probable AVF area consists
predominantly of relatively flat or gently sloping lands situated on a bench adjacent to the
deeply incised (>20 feet) lower Sink Valley Wash stream channel (Plate 5). The land surface
in the lower Sink Valley Wash probable AVF area is vegetated mostly with grasses and
sagebrush. It was apparent in field reconnaissance that the land in this area has been used
primarily for livestock grazing on undeveloped range land. There was no indication that
flood irrigation or appreciable crop production has occurred in this area in the recent past.
The Sink Valley Wash stream channel in this area is incised by more than 20 feet below the
surrounding land surface. Surface-water monitoring at site SW-9 on Sink Valley Wash
within the probable AVF area indicates the scarcity of water in the drainage. On only two of
the 17 monitoring events at SW-9 from June 2005 to August 2008 was any water present in
the drainage (see UDOGM hydrology database, 2008). During March 2006, a flow of 10.6

gpm was measured. During March 2008, a flow of 182 gpm was measured.

In reconnaissance-level surveys of the alluvial sediments in the lower Sink Valley Wash
steam banks adjacent to the probable AVF, stream channel deposits have been identified.
The lateral extents of the stream channel deposits in the subsurface at locations further away
from the Sink Valley Wash stream channel are not known. The land surface in the area has

the appearance of containing flood plains.

It is notable that there is a marked change in the geomorphology of the alluvial sediments in

lower Sink Valley Wash that occurs near the County Road 136 crossing of Sink Valley Wash
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in Section 5, T40S, R5W (Plate 5). The Sink Valley Wash canyon bottom above the county
road crossing is characterized by a narrow-bottomed valley with only a minor associated
alluvial system and discontinuous stream channels. Below the county road crossing, the
channel widens significantly, a flood plain becomes apparent, and stream channel deposits

are visible in stream banks.

The area designated as probable AVF in lower Sink Valley Wash on Plate 5 is so designated
based on several observed valley characteristics that are consist with the definition of
probable alluvial valley floors. Namely, 1) it is a topographic valley holding a continuous
stream channel, 2) there is the probable existence of stream laid deposits in the subsurface,
and 3) the land area appears capable of being flood irrigated based on topography. However,
the absence of any reasonable source of water that could be used to irrigate the valley floor or

used for subirrigation seems to limit its potential for current or future agricultural activity.

9.2.2 Land Productivity

The land surface in the lower Sink Valley Wash AVF area is dominated by sagebrush and
grass vegetation. Under normal conditions, the annual biomass productivity of the lower
Sink Valley bottomlands that are dominated by basin big sagebrush, rubber rabbitbrush plant
communities and have loamy soils have been estimated at 1,500 pounds per acre (USDA,
1990).

9.2.3 Potential for impacts to the lower Sink Valley Wash probable AVF

Proposed mining and reclamation activities will not cause or present any unacceptable risk of
causing material damage to the quantity or quality of surface or groundwater that supplies the
lower Sink Valley Wash probable AVF. Currently, there is no reasonably dependable water
source for irrigation or subirrigation activities at the lower Sink Valley Wash probable AVF.
Because there is no appreciable baseflow discharge component to the wash, the limited water
that is available periodically is derived from rainfall or snowmelt runoff water. The potential

for adverse impacts to water quantity or water quality in the lower Sink Valley Wash area as
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a result of mining and reclamation activities at the Coal Hollow Mine is considered very low

(see section 728.334 of the Coal Hollow Mine MRP).

The volume of water currently used in the lower Sink Valley probable AVF for irrigation or
subirrigation is zero. As described above, there is very little water available in the drainage

that could potentially be used for irrigation.

The proposed mining and reclamation activities will not discontinue or preclude farming at
the lower Sink Valley Wash probable AVF. Currently, no farming operations are present in
this probable AVF. No irrigation of the lands in the lower Sink Valley probably AVF is
presently occurring, nor is subirrigation of these lands apparent. As stated above, adverse
impacts to water quantity or quality in lower Sink Valley Wash are not anticipated.
Consequently, the potential for discontinuing or precluding farming at the lower Sink Valley

Wash probable AVF is considered remote.

As discussed in Section 8.1.3 above, the rate of interception of alluvial groundwater by the
Coal Hollow Mine is anticipated to be on the order of a few tens of gallons per minute in dry
portions of the mine and when the exposed mine pit area is small, to several hundreds of
gallons per minute in wet areas and when the exposed pit areas are large. Based on
reconnaissance investigations in the lower Sink Valley Wash probable AVF area, there

appears to have been no water utilized there for irrigation in the recent past.

10.0Seasonal Variability and Depth to Water Information

As requested by the Division, additional information regarding seasonal variability in
groundwater systems in the Coal Hollow Mine permit and surrounding areas is provided

herein. A map showing contoured values of seasonal variation in wells in the alluvial

groundwater systems is provided as Figure 14. A map showing contoured values of typical
depths to groundwater below the land surface in alluvial wells in the permit and surrounding

area is provided as Figure 13.

Supplemental Information for Utah Division of 43 27 August 2009
Oil, Gas and Mining Alluvial Valley Floor Finding
For the Proposed Coal Hollow Mine



PETERSEN HYDROLOGIC, LLC

11.0 Deep Alluvial Groundwater Discharge

Monitoring well SS-75 is located on the southern permit boundary of the proposed Coal

Hollow Mine permit area (see Drawing 7-2 in the Coal Hollow Mine MRP). Alluvial wells

SS-15 and SS-30 are also located at this approximate surface location. Well SS-75 is

approximately 75 feet deep and is screened from 54 to 74 feet below the ground surface (See

Table 7-2 in the Coal Hollow Mine MRP) in a zone likely influenced by burned, oxidized, or

eroded coal. A zone of burned or eroded coal has been mapped in the south-central portion

of Sink Valley (see Figure 8§ in Appendix 7-1 of the Coal Hollow Mine MRP). The exact

discharge locations for groundwaters in the burned or eroded coal zone have not been

identified. However, it is likely that groundwaters from this groundwater system discharge in

the southern end of Sink Valley where the burned or eroded coal zone intersects the ground

surface as seeps, springs, or diffuse seepage to the surface.

12.0_Potential Recharge to Alluvial Groundwater Systems Through the Colluvium

Recharge to the alluvial groundwater systems in Sink Valley likely occurs primarily from

mountain-front recharge mechanisms along the base of the adjacent Paunsagunt Plateau

escarpment. Mountain-front recharge is generally understood to include infiltration of

meteoric water from ephemeral and perennial streams into the coarse-grained sediments that

are commonly present along the bases of mountain ranges. Discharge from bedrock

groundwater systems in the mountain block to the adjacent alluvial sediments may also

contribute to mountain-front recharge. Accordingly, it is likely that most of the recharge to

the Sink Valley alluvial groundwater systems occurs adjacent to the mountainous areas to the

north and east of the proposed mine permit area. Field observations of the unconsolidated

sediments in these areas indicate the abundant presence of coarse-grained sediments.
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Fine-grained, clayey sediments dominate the near-surface sediments in Sink Valley in the

proposed Coal Hollow Mine permit and adjacent area. In Sink Valley east of the proposed

permit area, these low-permeability sediments form a confining layer that creates flowing

artesian conditions in the deeper alluvial sediments. Consequently, groundwater flow

conditions in these sediments are likely dominated by horizontal flow occurring preferentially

through laterally continuous zones of increased permeability. The pervasiveness of the near-

surface low-permeability sediments in these areas likely also limits the potential for

appreciable groundwater recharge to the alluvial systems through downward vertical

migration through any saturated colluvial sediments along the surrounding low-lying

hillsides. Consequently, the potential for appreciable recharge to the deeper alluvial

groundwater systems through percolation from adjacent colluvial sediments is likely not

substantial, although the local infiltration of torrential precipitation and snowmelt waters

likely contributes to near-surface soil moisture and localized perched alluvial groundwater

systems.

13.0_Discharge and water-level variability in early part of Y-61 pump test.

Water level and discharge data were collected from monitoring wells and springs in the

proposed Coal Hollow Mine permit and adjacent area in conjunction with the pumping test of

well Y-61 in January 2007. These measurements were performed prior to the

commencement of pumping, during the 28-hour pumping period, and during the well

recovery period. It should be noted that the pump test was performed during wintertime

conditions with appreciable snow cover in January of 2007. Water level and spring discharge

measurements were performed during both daylight and nighttime hours with nighttime air

temperatures dipping to near 0 degrees Fahrenheit during the data collection period.

Discharge measured at SP-8 immediately prior to and during the first four hours of the pump

test ranged from 19.25 to 19.78 gallons per minute. Although it is possible that other factors
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are responsible for this modest (2.7%) discharge variability early in the pump test, it is

considered most likely that the observed differences in the measured discharge rates are a

reflection of the inherent error of the measurement technique (time-to-fill in a calibrated

container), particularly as performed under the less-than-ideal field conditions.

Water levels in monitoring wells SS-30 and C2-40 varied somewhat in the time period prior

to and during the first approximately four hours of the pump test. Depth to water

measurements in well SS-30 ranged from 2.77 to 2.81 feet during this period, which

represents a difference of 0.04 feet, or about ¥ inch. Similarly, depth to water measurements

in well C2-40 ranged from 8.32 to 8.34 feet during this period. which represents a difference

of 0.02 feet, or about % inch. While the variability in the measured water levels may be

reflective of other factors, it is considered likely that these small fluctuations are primarily

reflective of the inherent error associated with the measurement technique, particularly in the

less-than-ideal field conditions.
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Plate 1
Locations of stream channel segments
in the Coal Hollow Project area.
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Coal Hollow Mine — Alluvial Water Contingency Plan

Introduction

As a method to minimize disturbance to the hydrologic balance in the permit and adjacent area,
Alton Coal Development, LLC (ACD) has developed a contingency plan to address the potential
for coal mining operations to intersect the distal fringes of an alluvial groundwater system
centered to the east of proposed mining areas. This alluvial groundwater system exists in coarse-
grained alluvial sediments and in some areas exists under marginally-flowing artesian conditions.
Projections of the locations of the coarse-grained sediments associated with this alluvial
groundwater system suggest that the westernmost fringes of the system might be intersected by
the easternmost extent of the mine workings in mine Pit 15. This contingency plan has been
designed to address the “worst case scenario” related to this circumstance and provides a step by
step process for minimizing the impacts to the hydrologic balance that could potentially occur.

This plan has been developed using all available geologic and hydrogeologic data, including
borehole geologic data, surface geologic mapping, and monitoring well potentiometric
information. The data and information have been thoroughly evaluated by Erik Petersen
(Hydrogeologist, Petersen Hydrologic) and Chris McCourt (Mine Engineer, Alton Coal
Development). Information from the hydrogeologic evaluation has been used to develop a
practical contingency plan that is designed to prevent excessive groundwater discharge from the
coarse-grained alluvial groundwater system and to prevent the flooding of the mine pit should
these circumstances occur.

This report outlines this evaluation and the resulting contingency plan.
Summary

ACD acquired the consulting expertise of Erik Petersen, hydrogeologist beginning in 2005. Mr.
Petersen has been commissioned to investigate both the geology and hydrology of Sink Valley
and the surrounding areas. Mr. Petersen has extensive experience performing these types of
investigations in both practical and coal regulatory settings. He has had 18 years of experience
performing detailed hydrogeologic and geologic investigations in coal mining environments in
Utah. Investigations performed in the Coal Hollow Mine project area include characterizations
of groundwater recharge and discharge mechanisms, determinations of aquifer parameters
through pump testing and slug testing analysis, characterization of subsurface sediments and
stratigraphy, investigations of groundwater and surface water solute and isotope geochemistry,
performance of spring and seep surveys and baseline hydrologic monitoring, and surficial
geologic mapping. As a result of this extensive study, Mr. Petersen has acquired an in-depth
understanding of both the geology and hydrology of Sink Valley.

Using the considerable quantity of subsurface hydrostratigraphic data available from drilling
programs performed by ACD and previous investigators in the Sink Valley area, detailed east-
west hydrogeologic cross-sections showing the subsurface geology have been created as
requested by the Utah Division of Qil, Gas and Mining (UDOGM) . Subsurface zones that are
believed to have significant potential to contain coarse-grained alluvial sediments associated
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with the artesian alluvial groundwater system are also shown. It should be noted that areas
identified on the cross-sections as “potential coarse-grained zone™ are meant to delineate zones
associated with an elevated probability of containing coarse-grained water-bearing alluvium.
While the delineation of these zones is based on detailed drilling data, these zones do not
necessarily indicate continuous sedimentary layers and are not intended for use in stratigraphic
interpretation.

A plan view of the cross-section locations, and the plotted cross-sections are provided in
Drawings 7-15 and 7-15B, respectively. In these cross-sections, the alluvium has been divided
into two zones, an upper fine-grained alluvium zone and the potential coarse grained alluvium
zone discussed above. The potential coarse grained alluvium zone has potential for transporting
significant quantities of groundwater because of relatively high hydraulic conductivity. The
hydraulic conductivity of the saturated upper fined-grained alluvium zone is much lower than is
the coarse-grained zone. Consequently, the potential groundwater flow rates through the fine-
grained clayey alluvium are likely orders of magnitude less than that in the deeper coarse-grained
zone. Because of the low hydraulic conductivity of the clayey fine-grained alluvium, drainage of
large amounts of water through these clayey sediments such that result in adverse impacts to the
overall hydrologic balance in Sink Valley would not be anticipated. Accordingly, the focus of
this contingency plan is on the coarse-grained alluvial sediments that could potentially be in
good hydraulic communication with the alluvial artesian groundwater system centered east of
proposed mining areas. Uncontrolled, sustained flows of groundwater from this system could
potentially impact the hydrologic balance in the alluvial groundwater system while this drainage
persists.

In order to evaluate the potential of the mining process to intersect the coarse-grained alluvium
zone, an overlay of the pits on the land surface has been provided in Drawings 7-15 and 7-15B.
It is apparent in the review of these cross-sections that the potential to intersect the coarse-gravel
zone is isolated to the Pit 15 area. Therefore, the mining process in Pit 15 is the main subject for
this plan.

Even though there is the potential for the mining operations to come in contact with the coarse-
grained alluvial groundwater system, the following conditions make it practical to minimize
potential impacts:

A) The area of potential intersection is isolated to Pit 15.

B) The zone of potential coarse-grained alluvium is within 50 feet of the ground surface
where intersection may occur.

C) The coarse-grained alluvium zone is expected to be from 0 to about 30 feet in
thickness where it could potentially be contacted.

D) Pit 15 is on the fringe of the probable location of the coarse-grained sediments.
Mining equipment will likely first contact thinner distal gravely layers, giving an initial
indication of the presence of the coarse-grained system prior to contacting large
thicknesses of gravel or large quantities of water.
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E) Inthe worst case, the bench level in Pit 15 at which the alluvium exists daylights to
natural surface topography to the south providing a route to discharge water to Pond 4
until the flows can be controlled. This flow path is shown on Plate 1.

F) The Tropic shale has a high clay content, very low hydraulic conductivity (10'8 r:cmge),
and good compactions characteristics that make it an optimal material for constructing
barriers that will impede water flow.

G) The large mining equipment that will be on site is capable of constructing compacted
barriers and ditching in a highly efficient and effective manner.

Because of these factors, it is believed that the amounts of water that could reasonably be
anticipated to be contacted in the system should be readily manageable as discussed below.

Based on these conditions and the mining process, the following steps have been developed as an
action plan should the coarse-grained alluvial groundwater system be intersected:

1) When removing overburden on the initial bench (alluvium) in Pit 15, the shovel
operators and operation supervisors will be instructed to proceed with caution, watching
for gravels and/or coarse alluvium with water.

2) If the operators contact a gravel layer with a large associated outflow of groundwater
(generally considered to be about 1 cubic foot per second (cfs) or more in the initial
exposure), the operator will take immediate steps to place shale across the exposed gravel
layer to slow the flow.

3) Once the flow is slowed, the operator will contact the operations supervision.

4) The shovel will progress no further to the east and dozers will then be utilized to push
the alluvium above the gravel layer to the shovel.

5) Once the dozers have pushed the alluvium down to within approximately five fec?t of
the coarse-gravel supported alluvial groundwater system, removal of overburden will
then cease.

6) An excavator will then be placed on the bench that the dozers have created above the
system and near the toe of the highwall. The excavator will dig a trench through the
coarse alluvium to the Tropic shale. As the trench advances, the excavator will also be
used to backfill the trench with shale, using the bucket to compact the shale backfill.
This compacted shale will be used as a temporary cutoff wall to impede water flow while
mining is completed in Pit 15.

7) Once the trench and the shale barrier have been constructed, mining of Pit 15 will be
completed.

8) A permanent barrier will then be constructed as part of the pit backfilling process.
Details for this permanent barrier can be viewed in Appendix 7-10.

Alton Coal Development, LLC 3-7 8/26/09



A cross sectional view of this step by step process can be viewed on Plate 2 of this appendix.
Specifics related to this process are explained further in the Details section of this report and on
Plates 1 and 2.

Details

Data Analysis for Cross Sections

The first step toward developing a detailed contingency plan included analysis of all available
data to determine where and to what extent the coarse-grained alluvial groundwater system may
be intersected. Large amounts of geologic and hydrogeologic data are available for the Sink
Valley area. This information has been collected in conjunction with mine permitting activities
carried out over the last four years by ACD and also by Utah International as part of previous
investigative activities in the area during the 1980's. The geologic and hydrologic information
utilized in the development of this contingency plan includes the following:

a) Geologic logs for 35 drill borings located in and adjacent to the permit area

b) Groundwater potentiometric monitoring data from 8 wells in and adjacent to the
permit area

¢) Groundwater discharge location information
d) Surface geologic mapping and flight photo information
€) Photogrammetric surface topography and gradient information

Five cross-sections showing the details of the geology and hydrology of the Sink Valley area on
and adjacent to the proposed Coal Hollow Mine permit area were constructed from this
information. Each cross-section extends across Sink Valley west to east, spaced 1,000 feet apart
in the north to south direction starting in the center of Pit 15. The cross-section locations can be
viewed on Drawing 7-15 and the sections can be viewed on Drawing 7-15B. The proposed
mining pits were superimposed onto the cross-sections so that potential impacts to the system
associated with mining could be evaluated.

The artesian, coarse-grained alluvial groundwater system in Sink Valley is generally isolated to
the deeper portions of the alluvium in the valley. The upper portions of the alluvium are
generally comprised of fine-grained sediments, including clays, silts, and fine-grained sands.
These two hydrostratigraphic zones are identified on the cross-sections in Figure 7-15B.

The fine-grained alluvium zone is mostly saturated in the pit 15 area, but the potential flux rate
through these clayey and silty sediments is low because of the overall low hydraulic conductivity
of these sediments. Flowing artesian conditions are generally not observed in wells screened in
the fine-grained alluvium zone.

The potential coarse-grained zone is also saturated in the pit 15 area and is typically situated at or
shortly above the contact with the underlying Tropic Shale bedrock formation. The coarse-
grained system contains gravels and other coarse materials, typically with generally minor clay
content. Because of the higher hydraulic conductivity values associated with the coarse-grained
sediments, this layer has capacity for high outflows of groundwater where it is exposed in mine
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openings near the base of the alluvium. Based on the current knowledge of the groundwater
systems in the area, mining operations will advance cautiously in those areas where reasonable
potential for intersection of the mine workings with this coarse-grained zone has been defined.

The mapped locations of subsurface zones considered to have an appreciable probability of
containing coarse-grained alluvial sediments that could be in good hydraulic communication
with the artesian alluvial groundwater system in Sink Valley are shown on the cross-sections in
Drawing 7-15B. The locations of potential coarse-grained alluvium were mapped using all
available geologic data. Because of the inherent uncertainties associated with mapping the
internal structure of alluvial sediments, conservative assumptions were utilized in the plotting of
the locations of the probable coarse-grained alluvium zones (i.e., the lateral extents of the
probable coarse-grained zones are generally projected as far to the west as could reasonably be
extrapolated based on the drillhole data). The cross-sections were utilized to determine where
the coarse-grained sediments were most likely to exist and to determine the best methods to
control the flows should the coarse-grained artesian system be contacted in the mine workings.

The cross-sections show that the area with appreciable potential for the intersection of the mine
workings and the coarse-grained zone is in the upper bench in Pit 15 (Refer to Drawings 7-15
and 7-15B). This area of focus makes the plan achievable and practical for the planned
operations.

Contingency Plan Steps

Mining at the Coal Hollow Mine will be conducted using primarily truck and shovel equipment.
This equipment will move overburden from over the coal in benches that are approximately 40
feet in height. These benches are the width of each designed pit (refer to Plate 1 to see numbered
pits) which is approximately 200 feet wide. A cross section showing the general steps for this
benching process is shown on Plate 2.

The area of concern for contacting the coarse-grained artesian groundwater system is limited to
the first bench because the successive benches are located in the Tropic Shale which is highly
impermeable. This will allow the equipment to operate at the top of the Tropic Shale when
removing the alluvium layer. This provides a solid layer beneath the equipment.

The shovel will advance the overburden face in general from west to east. When moving the
alluvium layer in Pit 15 the shovel operator(s) will be instructed to proceed with caution,
regularly observing the face for gravel layers that contain water. If a gravel layer is encountered
that has a flow of at least 1 cfs, the shovel advance will stop the advance and the operator will
take immediate steps to place shale across the exposed gravels to slow the flow. The operations
supervision will then be contacted to begin organizing the subsequent steps.

The next step is to place dozers on the fine-grained alluvium overlying the coarse
gravels/artesian system. These dozers will push the material in a benched manner to the shovel.
This will prevent additional disturbance to the artesian system by allowing the shovel to not
excavate through the gravels but still remove the fine-grained alluvium over the system so that a
cutoff wall can be installed across the coarse grained/gravel alluvium layer. The dozers will
move the fine alluvium to within approximately 5 feet of the gravels.
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This process has now resulted in a fine-grained alluvium bench overlying the coarse grained
layer. The remaining fine-grained alluvium combined with the coarse-grained layer are now a
thickness that an excavator can excavate through the layers and into the top of the Tropic Shale.
The excavator is placed as close to the toe of the now existing alluvium highwall as can be safely
accomplished. The excavator will then begin digging a trench approximately 10 feet in width
that, as described above, will transect through the alluvium layers down into the top of the shale.
As the excavator digs this trench, the truck and shovel fleet will haul Tropic Shale that will be
piled next to the excavation. As the excavator advances the trench, it will use the Tropic Shale to
backfill the trench, compacting the shale with the bucket. This will construct a cutoff wall across
the artesian system that will significantly minimize flows from the system. This trench will be
constructed the length of the pit in which the artesian system is present.

Once the cutoff wall is in place, minimizing the flows, the truck and shovel will then proceed
with moving the remaining alluvium, leaving a buffer along the cutoff wall. This buffer of
alluvium along the cutoff wall will be at minimum 10 feet wide at the top of wall and the slope
down to the top of the shale will be at minimum a 1.5:1 slope or the angle of repose for the
alluvium.

The truck and shovel fleet will then proceed with removing the Tropic Shale above the coal
seam. The highwall below the cutoff wall and the alluvium will be adjusted as necessary to
provide a sufficient bench (minimum 40 feet wide) at the alluvium/shale contact elevation. Once

the overburden is removed in the steps shown on the Plate 2 cross section, the coal is then mined
for Pit 15.

Following the mining of coal, backfill of the Pit 15 will follow. As part of the backfill process, a
permanent barrier will constructed along the highwall to prevent or minimize the flow of water
from the artesian system into the pit backfill. The details for this permanent barrier are provided
in Appendix 7-10.

It should be noted that the primary purpose of this contingency plan is to minimize the potential
for any large-scale depletion of the important coarse-grained alluvial groundwater resource in
Sink Valley centered east of the proposed mine workings. Groundwater inflows into the mine
openings from alluvial horizons that are not in good hydraulic communication with the primary
coarse-grained alluvial system are anticipated. Discharges from such hydraulically isolated
systems might initially be appreciable, but discharge rates will gradually decline after
interception and flows from such systems will likely not persist for long periods of time. The
prevention of such inflows is not the intended purpose of this contingency plan. The drainage of
saturated alluvial sediments that may exist under perched or hydraulically isolated conditions
within and immediately adjoining the mine pit areas is not unanticipated.

Conclusions

Alton Coal Development, LLC with the assistance of Erik Petersen has performed a thorough
investigation of the hydrogeology of Sink Valley. From this evaluation a practical contingency
plan has been developed for the “worst case scenario” of the mine workings intercepting an
appreciable thickness of coarse-grained alluvial sediments that are in good hydraulic
communication with the alluvial artesian groundwater system centered east of proposed mining
areas. This plan will minimize the impacts to the alluvial artesian water system that is present in
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will provide a long term barrier to prevent or minimize long-term flows from the alluvial artesian
groundwater system into the backfilled pits.

. the valley during the active mining process. The permanent barrier described in Appendix 7-10
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APPENDIX 7-10

Permanent Shale Barrier

By: Erik Petersen, Petersen Hydrologic
Chris McCourt, Alton Coal Development, LLC and
Alan O. Taylor, Taylor Geo-Engineering, LLC



TAYLOR GEO-ENGINEERING, LLC

2650 NORTH 180 EAST
LEHI, UTAH 84043
TELEPHONE NUMBER 801-400-9784
FAX NUMBER 801-766-3246
August 26, 2009

Mr. Chris McCourt

Alton Coal Development
463 North 100 West, Suite 1
Cedar City, Utah 84721

Subject: Contingency Temporary Cutoff Wall and Permanent Barrier for Pit 15
Alton Coal Development Coal Hollow Project
Alton, Utah
TGE Project No. 307001-2

Dear Mr. McCourt,

As requested, Taylor Geo-Engineering, LLC (TGE) has completed seepage and stability
calculations for the proposed contingency cutoff wall and permanent barrier plan for Pit 15.
TGE understands that a contained groundwater system is present to the east or up-gradient to the
proposed Pit 15. A previous investigation and report by Peterson Hydrologic, LLC (2007)
indicated that alluvial groundwater system is characterized by a thick saturated gravel layer
contained by impervious shale below the gravel and a less permeable silt and clay layer above
the gravel. Hydraulic gradients in the area indicate artesian pressure east of Pit 15 that dissipates
to below the surface in the vicinity of pit 15.

The following was provided to TGE: (1) Hydraulic gradients in relation to Pit 15 and east of Pit
15; (2) The stratigraphy of the subsurface through Pit 14 and 15; and, (3) The proposed course of
action or contingency plan if the gravel stratum east of Pit 15 is encountered. The purpose of the
analysis by TGE was to determine short term seepage through the temporary cut and cutoff wall
on the east side of Pit 15 and seepage through the long term barrier as proposed by Alton Coal
Development. Additionally TGE was to determine the embankment profile to be used during
mining operations that would be located west of the cutoff trench. The results of our analysis are
provided below.

Contingency Plan
Alton Coal Development has proposed a contingency plan if the groundwater system located east

of Pit 15 is encountered. As part of the plan, a cutoff trench would be installed along the east
side of Pit 15. The cutoff trench is to be installed by excavating down 40 feet to the base of the
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alluvium, and then cut a 10-foot wide trench. The trench is be backfilled with Tropic shale.
After the cutoff trench is installed, the mining operations would continue as planned. During
backfilling operations of the pit, a permanent 50-foot wide barrier be installed. The barrier will
consist of Tropic shale placed to at least 90 percent compaction as per ASTM D698 and extend
from the existing shale bench up to the surface. The Tropic shale, located above the coal bed,
will be derived from mining operations.

Analysis and Conclusions

For analysis purposes, the coefficients of permeability from Boring C-2 as presented by Peterson
Hydrologic (2007) Tables 7 and 8 were used for the overburden alluvium silt and clay layers and
the water bearing gravel layer. A sample of the Tropic shale obtained from previous
investigations was provided to TGE. The sample tested was derived from CH-5-05 at a depth of
55 feet. The sample was delivered to RBG Engineering for a permeability test. The sample was
crushed, remolded, moisture conditions to optimum moisture content and compacted to 90.6
percent of the maximum dry density as per ASTM D698 (see attached lab results). The
coefficients of permeability from the Peterson report and from the recent laboratory test is
provided in the table below.

Location of Sample Coefficient of Permeability (cm/sec)
C-2 — Clay Alluvium 1x10°
C-2 —Silty Alluvium 53x 107
C-2 — Gravel 6.0x 10~
C-5-5 — 55 feet - Remolded Tropic Shale 55 feet 8.24 x 10

Using the coefficients of permeability indicated above, water table elevations, and depth of cuts,
TGE determined seepage rates for the various proposed conditions. The results of the analysis
indicated that the maximum seepage rate from the alluvium after the cut is complete is 46.8 gpm
per 100 lineal feet of open cut. The seepage downstream of the cutoff wall after the cut is
complete will be .01 gpm or 15.72 gpd per 100 lineal feet of open cut. These are maximum rates
that will decrease as the phreatic surface slowly decreases during mining operations. These flow
rates are slightly higher than predicted by Peterson Hydrologic since they are maximum seepages
rates used by TGE for stability purposes.

The seepage rate through the 50 foot thick permanent barrier will be 0.08 gpm or 101 gpd per
100 lineal feet of barrier. This seepage rate is based on post mining conditions when the water
table has returned to pre-mining activities or when the hydraulic gradient is at its maximum. It is
TGE’s opinion that this flow rate would classify the barrier as fairly impermeable.

Based on seepage forces, the slope profile downstream of the cutoff trench should consist of a
1.5H:1V slope with a 10-foot flat bench between the top of slope and the cutoff wall. Based on
this profile, the cut will have a F.S. of 2.0 from lateral movement. For short term basis, it is
TGE’s opinion that this will provide safe conditions during mining operations.
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The temporary cut in the alluvium will need monitored during cut activities. The rate of cut may
need to be slowed to as much as 2 feet per day to prevent slope failure due to seepage pressure.
The alluvium slope on the east side of Pit 15 will probably vary from 3H:1V to SH:1V. If the
slope is not saturated, then slope recommendations previously provided by TGE may be
steepened to 2V:1H. The 5V:1H slope will be required if excessive sloughing is reported. This
can be monitored by TGE if the contingency plan is needed.

The permanent barrier did not need any stability analysis based on seepage since it will be
bounded by backfill up to current surface grades.

Closure

TGE appreciates the opportunity to be of service to Alton Coal Mine. The results of the analysis
are based on information provided by Alton Coal Mine, Peterson Hydrologic and laboratory data
collected by TGE. Any changes to the proposed contingency plan may require additional
analysis by TGE.

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
service on this project is appreciated.

Respectfully submitted,
TAYLOR GEO-ENGINEERING, LLC

‘ﬁu-g .-c‘

0?"5* '

Alanson O. Taylor, P.E.
Principal
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R645-301-830.140, Refer to Bonding and Insurance Findings, p. 162 of
the TA: The Division needs the Stage 1, 2 and 3 costs broken out such that
incremental bonds may be implemented for the coal mining area in
accordance with the requirements of R645-301-820.111, 820.112 through
820.133, and in agreement with Alton Coal Development. Alton Coal
Development must provide a detailed cost estimate, with supporting
calculations for the following Coal Hollow areas:

1) Demolition of the Facilities and Structures / Loadout as shown on
Drawing 5-4.

2) Reclamation costs for ponds 2 and 3, including backfilling and
grading, re-soiling and re-vegetating.

3) Reconstruction of Robinson Creek

4) Total Reclamation Costs for Stage 1, to include backfilling and

grading, topsoiling and re-vegetation of the 69 acres associated with
the mining area.

5) Total Reclamation Costs for Stage 2, to include backfilling and
grading, topsoiling and re-vegetation of the 68 acres.

6) Total Reclamation Costs for Stage 3, to include backfilling and
grading, topsoiling and re-vegetation of the 99 acres

7) These total costs must include reclamation costs for the final (or
Stage 3 remaining pit) pit area depicted on Drawing 5-19.

8) Total Reclamation Costs for the Stage 1 excess spoil
reclamation.

As written in the Mine and Reclamation Plan - Chapter 8, page 8-2, Section
830.140, ACD has requested that this information be supplied once an
"approved permit and reclamation plan" is available. In contrast to
underground mining operations where the bond amount is based primarily
on surface facilities, the Coal Hollow Mine bond amount is based primarily
on the details related to the mine and reclamation plan, which is yet to be
approved by the Division.



This request is based on R645-301-830.100 which states:

830.100. The amount of the bond required for each bonded area will:
830.110. Be determined by the Division;
830.120.Depend upon the requirements of the approved permit
and reclamation plan;

A preliminary bond estimate has previously been provided to the Division
and is included in the MRP as Appendix 8-1. Though there has been
changes to the mine plan since this estimate was provided (June 2007), this
preliminary estimate still provides the Division a ball-park estimate for a
bond amount.

Since the requirements of the approved plan are not available at this time,
ACD would like the Division to reconsider the original request made in the
MRP, which is to delay submittal of this information until the Division has
approved the mine plan and notified ACD of any additional requirements
that may be included in the permit. ACD can then provide a revised bond
amount estimate that is based on accurate and complete information.





