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Subj: Amendment to Volume 9, Appendix A to Reduce the Hydrologic Monitoring Program
for Sites Within and Outside Mine Permit Boundaries, PacifiCorp,
Wilberg/Cottonwood Mine C/015/0019, Deer Creek Mine C/015/0018, and Trail
Mountain Mine C/015/0009, Task ID #4381, Emery County, Utah.

PacifiCorp, by and through its wholly-owned subsidiary, Energy West Mining Company “Energy
West” as mine operator, hereby submits an amendment to amend Volume 9, Hydrologic
Volume, Appendix A, to reduce the water monitoring responsibilities as outlined in the
hydrologic monitoring program.

PacifiCorp has conducted extensive research into interrelationships between the surface and
groundwater hydrologic systems and the potential impacts associated with underground
mining East and Trail Mountains. Analysis has included; seep and spring surveys, drainage
surveys, baseline data collection, in-house and consultant hydrologic studies and government
and non-government research projects. Included with this submittal, Energy West discusses
the geology and ground water hydrology within the permit areas of its mines.

Two research projects, or investigations, are included in the appendices. In Appendix A, the
United States Bureau of Mines Informational Circular No. 1994 summarizes the results of a
hydrologic research study to evaluate the hydrologic and overburden failure data to assess the
response of local ground water to underground mining in both single and multiple-seam
conditions.

In Appendix B are the results and discussion by Mayo and Associates of the investigation of
surface and ground water systems in the PacifiCorp lease areas. Neither paper presented found
any substantial relationship between the underground mining (and the intercepted ground
waters) operations and changes in the surface and ground water quantity or quality. The
papers suggest that geology and seasonal climatic variability controls the fluctuating high and
low discharge rates of surface and ground water systems on East and Trail Mountains.

In Appendix C is a signed copy of the Memorandum of Understanding between the BLM, USFS,
and DOGM. The objectives of the MOU is to establish the roles to be played and procedures to
be followed by its signatory agencies when responding to relinquishment of a Federal coal lease
(i) to insure the protection of public lands and resources in a manner that will not impair the
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public interest and (ii) to allow the agencies to function in a more timely and effective manner
so that the rights of both the lessee and the public are protected.

Among the procedures is the evaluation of any potential impacts to the surface and ground
water systems. The MOU allows coordination and concurrence between the agencies to make
decisions on whether or not the hydrology within the federal coal lease has been impacted.
None of the agencies noted impacts to the hydrology of any of the federal coal lease areas
applied for relinquishment and signed their concurrence to the action.

Energy West is reducing the extent of the mine’s hydrologic monitoring by eliminating sites that
are either 1) outside of its current mine permit boundaries, 2) outside its current federal coal
lease boundaries, 3) in areas that have been mined and are not planned for future underground
mining operations, or 4) those areas that are considered to have no economic value because of
either poor coal quality or problematic mining conditions and will not be mined. Those sites
that are being removed are outlined in the attached summary sheet.

To justify removal from the monitoring program, Energy West has detailed pertinent
information for each site to be removed. Much of the information was taken from the current
Supplemental Volume 1 — “Lease Relinquishment; Phases 1, I, and HI,” or “Partial Lease

’ Relinquishment, Federal Coal Lease UTU-64375 January 9, 2009”. A Justification Statement for
removal is outlined by site or group of sites. General information of the Statement includes
location description, lease association, subsidence monitoring results, water quality and
quantity data, and a justification for removal. Water quality data is presented giving (in most
cases) pre- and post-mining water quality, and historic water quality. A subsidence profile
(copied from the Annual Subsidence Report) is also included to show the maximum subsidence
that has occurred within the vicinity of the site, if applicable. And lastly, a map illustrates the
physical location of each site on both East and Trail mountains.

In 2002, Energy West submitted and received approval (by DOGM) to include in its Mining and
Reclamation Plan its “Volume 1 — Lease Relinquishment, Phase’s |, Il, and lll.” This volume is a
collection of information which supports lease relinquishment and the issue of “substantial
completeness” as it pertains to areas of mining-induced subsidence. Lease-specific information
supplied to regulatory agencies (those agencies described in the MOU) contains the disposition
of subsided areas with descriptions of hydrologic and vegetative impacts, if any. Subsidence
monitoring contains several years of a collection of both aerial photogrammetric and
conventional surveying information. From this information, the determination was made that
mining-induced subsidence had reached its predicted value and was considered “substantially
complete” with no significant or irreparable damage to the environment, inclusive of the
hydrology, vegetation, wildlife and other land uses. The BLM (with signatory concurrence
according to the MOU) accepted this information and approved all three "phases of
‘ relinquishment in April and October of 1992, April 1997, and again in 2009.
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Energy West included all the information associated with the phased relinquishment into the
State mining and reclamation permit which was approved for addition in November 2002. The
BLM (with signatory concurrence of the coordinating agencies) also approved the partial
relinquishment of lease UTU-64375 and UTU-49332 within the Trail Mountain LMU in January
2009. A portion of this approved application, “Evaluation of Impacts to Ground and Surface
Water Hydrology”, is included in Appendix D. The map provided with this submittal shows all
federal coal leases previously approved for relinquishment.

Also include with this submittal is the amended pages within Volume 9, Appendix A. Sites that
are identified for removal are “struek-out”. The required C1/C2 forms are attached.

The information, studies, and data that has been presented in this amendment volume
documents that groundwater resources have not been impacted by underground mining
operations within the East and Trail Mountain mining areas. Therefore, Energy West is
removing the listed sites (refer to amendment volume) from its hydrologic monitoring program.
Beginning in 2014, the stated monitoring sites will no longer be sampled for quality or quantity
of their discharge. If the Division does not agree with Energy West’s findings, please provide
compelling scientific evidence that suggests that our underground mining operations have
impacted these sites.

If you have any questions concerning this action, please contact Dennis Oakley at 435-687-
4825.

Sincerely,

A WA

Kenneth Fleck
Geology and Environmental Affairs Manager

Cc: file
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The following responses to deficiencies are formatted as found in the technical analysis
document. They are broken down into logical section headings similar to the R645 regulations.
In each section, the regulation number along with the associated deficiency is follow by the
permittee’s italicized response.

R645-301-731.214: Spring 79-29 - The justification for eliminating this spring from the groundwater
monitoring program is that there has been no change in pre-mining and post-mining water quality or
quantity. This explanation is justified for removal of this spring from the monitoring plan. However, this
argument was made in the first submittal and left out of the July 2013 submittal.

The said justification for spring 79-29 was inadvertently left out of the previous submittal.  The
justification is now included aiong with flow data, quality data, and subsidence data for this spring.

R645-301-731.214: Spring 82-52 - The justification for eliminating this spring from the groundwater
monitoring program is that there has been no change in pre-mining and post-mining water quality or
quantity. Several possible inaccurate statements are included in the justification form. Such as:

“Pre- and Post-water quality data is included for spring 82-52. Data show insignificant variances
between pre- and post- quality results.”

Based on DOGM review mining began in 1975 but monitoring was not begun until 1982 and this
indicates that no premining data is available. The permittee must either better demonstrate premining
data or adjusted these statements and reevaluate spring 82-52. The justification for removal will be
reexamined after this further explanation or reevaluation.

The Division is correct in its statement that no pre-mining data is available for spring 82-52. Mining in
the area near the spring began in 1975 prior to any hydrological monitoring. Monitoring had not begun
until 1982 for spring 82-52. However, 82-52 is adjacent to mains development and never been directly
undermined.

The justification document has been rewritten to better express the arguments for removal from the
monitoring program. The justification reiies on data sets for gquantity ond quality of the spring,
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comparison of flow to the Palmer Drought Index, and the findings by the Bureau of Mines that there are
no discernible affects from mining on springs that are located over barrier pillars or mains.

R645-301-731.214: Spring 89-60 - The justification for eliminating this spring from the groundwater
monitoring program is that there has been no change in pre-mining and post-mining water quality or
quantity. Several possible inaccurate statements are included in the justification form. Such as:

“Pre- and Post-water quality data is included for springs 79-38, 89-60, and Ted’s Tub.”

and
“Sites 79-38, 89-60, and Ted’s Tub have been monitored by Energy West Mining Company since 1979.”

Based on DOGM review mining began in 1988 but monitoring was not begun until 1989 and this
indicates that no premining data is available. The permittee must either better demonstrate premining
data or adjusted these statements and reevaluate spring 89-60. The justification for removal will be
reexamined after this further explanation or reevaluation.

The incccurate stotements ficve heen correcied. Refer to the jusiificotion document.
R645-301-731.214: Spring 80-47 - The justification for eliminating this spring from the groundwater

monitoring program is that there has been no change in pre-mining and post-mining water quality or
quantity. Several possible inaccurate statements are included in the justification form. Such as:

“Pre- and Post-water quality data is included for spring 80-47. Data show insignificant variances
between pre- and post- quality results.”

Based on DOGM review mining began in 1977 but monitoring was not begun until 1981 and this
indicates that no premining data is available. The permittee must either better demonstrate premining
data or adjusted these statements and reevaluate spring 80-47. The justification for removal will be
reexamined after this further explanation or reevaluation.

he inaccurate stalements have been correcied. Refer to the justificotion document.

Spring 79-40 - The justification for eliminating spring 79-40 from the groundwater monitoring program is
there has been no change in pre-mining and post-mining water quality or quantity. The pre-mining
water quantity data shows flow between 2 gpm to 15 gpm from 1983 to 1988. Since subsidence was
completed in 1998 flows have ranged from 0 gpm to 2 gpm. Due to the periods of no from 2002 to 2004
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and 2007 to 2010 the Division finds it necessary to continue monitoring of this location to better
evaluate these dry periods flow.

Energy West disagrees with the Division’s assessment of the spring. Pre-mining data does not show
flows between 2 and 15 gpm. Pre-mining flows for spring 79-40 were 0.13 (1981) and 3,2 (1982). During
the period that the spring wos being undermined, flows of 15 gpm in 1983 down to 5.6 in 1985 were
reported. However, if a comparison of the three graphed lines (Fast Mountain Springs, Spring: 79-40 vs.
Frecipitction, Pf’akﬂow uly) vs East Mountain Weather Stotion and Polmer Drought Index), it is evident
that the precipitation and spring flow follows the trend of the Pelmer hydrologicei drought index. The
1983 waoter veor cxperienced 11/7;7/(3(.(%0’0/%0(1 precipitation. Above averoge water years followed agoin in
,’A’_}C(‘[;l

the area ano therefore, springs zh/ougmzzuf the Fost Mountain oreo produced mininol lows o

1985, and 1986, During the next & years (1987 thru 1992}, extrenic drovaht conditions distressed

7

completely.

ons returned and reverted bock 10 crought conditions the following yeer.

wie fasted three yvears. I ond 1808, the dree agaln experienced wetter thos

ichs. [0 2000, extreme drovoht resumed.

By comparing the PHUI to the spring flow of 79-40, Energy West believes thai the seasonal climatic
variobiiity Imainly snow pock conditions) is the controlling Joctor ie flow quantiiies dischiarging from
springs. 1t is ulso believec that the active zone of the grourdwaier system (the zone of direct hydroulic
communication with the suiface) has experiericed litile opportunity 1o fully rechorge 1o occommodaote

the higher flows thot were experienced in 1885 thri 1986,

Ihrough subsicence monitoring, Lnergy West reported that subsidence was virtually unchanged between
1895 ond 2004 {lost year of monitoring this area). The flow chart shows normal flow through this time
eriod. Energy West, therefore, does not believe that underground mining or subsidence has hod ony

impect on the discharge of 79-40 or other springs on East Mountain.

Two springs cpproximately 1300 feet to the west of 79-40 (spring 80-41 and 80-44) were two of the eight
springs that were port of the Bureau of Mines study {IC 9405, Reponse of Springs to Longwall Coal
Mining, ot the Deer Creek and Cottonwood Mines, Wosatch Plateau, Ut) that locked at the “effects of
mining and associeted subsidence in varying geolvgic conditions”.  The Bureou reccgnized that
“subsidence produces alterctions in overburden choracterisiics which in turn produce associoted changes
inthe-hycrologic system... The study addressed the effects of overburden fuilure on hydrologic resources
nproximity to ¢ mined orec”

he study hypothiesized thel springs are expecied 1o show a greater response 1o underground mining

i he

where they cre locoted over ponels then those located over muins or harrier pillars since overburden
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deformation occurs over fongwall panels as the roof caves and fractures form in the overburden. The
Springs in this study did not show a dramatic decrease in flow as was expected.

The study concluded that the limited response observed for the springs was thought to be influenced by
site-specific conditions that buffered the effects of mining. These conditions include the thick overburden
present and the presence of formations in the overburden that contain hydrophilic clays and mudstones.
These ciays were described to act as aquatards retarding the migrotion of water, lessening the verticol
extent of strata dewatering. Additionally, the presence of a massive sandstone layer (the Castlegate
Sondstone) can cause bridging in the overburden, thereby limiting subsidence and the associated

hydrologic response.

With the above stated meteorological facts coupled with the report by the Bureau of Mines, Energy West
is confident that there have been no impacts to the springs on Fast ond Trail Mountain due to

unhderground coal mining operations.

R645-301-731.214: Spring 18-2-1 - The justification for eliminating this spring from the groundwater
monitoring program is there has been no change in pre-mining and post-mining water quality or
quantity. The pre-mining water quantity data shows flow between 0 gpm to 18.9 gpm from 1987 to
1998. Since subsidence was completed in 2002 flows have ranged from 0 gpm to 3.6 gpm. Due to the
numerous periods of since 2002, the Division finds it necessary to continue monitoring of this location to
better evaluate these dry periods flow.

At no time do the records show a flow of 18.9 gpm. Nor do monitoring records date back to 1987.
Actual records between 1988 thru 1998 show flows from 0.03 gpm in 1992 to 11 gpm in 1988. The
highest flow followed three consecutive years of wet to very wet water years. The lowest flows recorded
(0 gpm) were found during three consecutive dry to extremely dry years.

“Subsidence monitoring showed a steady increase (as reported in the 2008 Annual Subsidence Report) in
subsidence from 1997 through 2001”. The panels below spring 18-2-1 were completely extracted during
1997 and 1998. During this same time period, spring flow monitoring recorded its second and third
highest flows of 7.5 gpmi in 1997 and 9.8 in 1998. The Palmer Hydrological Drought Index also reported
above normal precipitation for those same yecars. This pottern suggests that spring flow is most likely
requiated by ciimate rather than impacted by underground mining operations.

Subsidence at the <pring was recorded ot 1 to 2 feet in 2008 and was considered substantially complete.
Leose relinguishment of leose UTU-64375 wos retrooctively approved on January 9, 2009 by the B{M.

The USFS and DOGM concurred with the application which stated thot there were no impacts to the
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natural resources within the area of UTU-64375. Monitoring for subsidence in the area ceased as of
2010.

The lease relinquishment application included a narrative which discussed the ground ond surface water

hydrology of Trail Mountain. This narrative is included herein in Appendix D.

Energy West disogrees with the Division that it is necessary to continue monitoring of this location to
better evaluate the dry period flows. Energy West is confident that the evidence presented is sufficient
to show that there hos been no impact to the spring due to underground mining operations.

R645-301-731.214: Spring 84-56 - The justification for eliminating spring 84-56 from the groundwater
monitoring program is that there has been no change in pre-mining and post-mining water quality or
quantity. No pre-mining water quality data is presented so this is unsupported. Further, the request
does not sufficiently explain the measurement of no flow from 2002 until 2006 and again from 2007
until 2011. Prior to mining flows were present from 1.6 gpm to 6.2 gpm. Since 2011 flows up to 0.84
gpm have appeared. The Division finds it necessary to continue monitoring of this location to evaluate
the return of this flow.

Discharge of spring 84-56 follows a similar trend as most shallow formed springs on East Mountain. As
stoted in the justification, spring 84-56 is located on an east-facing slope in very heovy vegetative cover
and has been developed. However, the site hes deterioroted due to cattle grozing and lock of

maintenance.

Like other springs located in the North Horn Formation, spring &4-56 occurs in a permeable fluvial
chonnel that intersects the land surfoce. The spring is underlined by impermeable mudstones that
disconnect shallow formed springs from lower stratigraphic structures.

Prior to mining, discharges from the spring were already trending downward (1984 — 1987). The Palmer
Hydrologic Drought Index was also trending downward during this same time period. The high flow of
6.2 gpm was reported during a peak of precipitation. Then, in 2002, the Fast Mountain weather station
reported its lowest precipitation measurement. The PDHI reported extreme regional drought conditions
from 2000 - 2004, and again in 2007. Energy West believes that there is sufficient evidence to show that
spring flow from shallow formed springs is controlled by climatic conditions ond not underground mining
operotions. The decreasing trend of spring 84-56 is similar to the trend of springs 79-26 and 79-32 both

of whict have not been undermine by underground coal mining operations.
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R645-301-731.214 and 728.334: Spring 17-35-1 - The justification for eliminating spring 17-35-1 from
the groundwater monitoring program is that there has been no change in pre-mining and post-mining
water quality or quantity. Prior to mining flows varied from less than 0.5 gpm to more than 3 gpm from
1988 to 1999. However, following subsidence completion in 2002 every measurement has registered as
no flow or at best ground saturation. In addition, the Permittee indicates that a grazing permittee
unsuccessfully attempted to redevelop the spring in August 2000. The Division rejects the request to
cease monitoring at spring 17-35-1. In addition, if no flow has been present since 2002 and a grazing

permittee has attempted and failed at redevelopment then the DIVISIOI’] reqwres the permlttee update

their MRP to address any
probably hydrologic
consequences at this location.
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placing o new unprotected trough
along the original trough. Flow
was established for o short time,
however the piping system failed
from the standpipe area and flow
from the spring saturated the
contour furrow adjocent to the
trough. No point source could be
established for monitoring
purposes. PacifiCorp conducted an
in-depth site investigation prior to

lease relinquishment in 2009 ond

=

located the groundwater source c

7
A/

J

5.1

upslope

o

opproximately 250 feet from the
original monitoring location,

shown in on the map above.

PacifiCorp was unaware of this

[

location during initial monitoring
of 17-35-1. Site development
included a two foot corrugated
metal standpipe and polyline
piping to the original site. After
the failed attempt to reestablish
flow at the original (lower) site, the
grozing permittee installed a metal
unprotected trough at the source,
see adjacent photo. Again, lack of
maintenance and impacts from
cattle grazing and wildlife have
made the spring collection system
inoperable. Fiow from the

groundwater source has been

uninterrupted with output PR SRR o » > 3.

) g <2

consistent with the original site. PacifiCorp has discussed hydrogeology of this site with the subsurface

,

and surface management agencies during the lease relinaguishment process. Partial relinquishment of

Federal Lease UTU-64375 was approved in 2009.
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Personnel realignment in preparation for the closure of Trail Mountain coused confusion related to the
monitoring of site 17-35-1. As o result, PacifiCorp personnel inadvertently continued to monitor the

originial site instead of the groundwater source.

R645-301-731.214: Because the Division’s database does not contain all of the flow data presented in
the permittee’s justifications the permittee shall electronically submit a copy of all flow data provided in
justification graph in Microsoft Excel or comma separated format.

The division Las received from Energy West guality and quantity dato in the onnuol report <ince the start

d

wgren Energy West hos alse submitted this date quaorterly os requined by the Utoh

of the moenioring o
Conl Regulations. The Division may necd 1o revicw how the waoter data is monoged and take approprictc

aclians to imit the loss of nertinent hydrologic data.

However fow dote wtilized from illustrating spring disclicroe aver e and comparing 1o the Fost
; J p I} z ] Y

Movmaeln weather stetion ond the Poinier Hydrologic Drought index i reodily avaitoble in an xcel

sppeadsheet formal. [nergy West will [nsure that the Dlvisica’s hydrologist receives this informciion.
R645-301-731.214: Appendix A shall be updated as necessary in accordance with these findings. In
addition, the permittee shall keep all locations within currently held leases and notate these as inactive
and that monitoring will be resumed if mine workings are ever redeveloped.

Appendix A hos been amended and included with tnis submittol.  The Divisien should review ond

determiiie their findings on the applicotion os submitied.



APPLICATION FOR COAL PERMIT PROCESSING

Permit Change [X] New Permit [ ] Renewal ] Exploration [ ] Bond Release [ ] Transfer ]

ermittee: PacifiCorp
‘Iine: Wilberg/Cottonwood, Deer Creek, Des Bee Dove, & Trail Mtn Mines Permit Number: C/01 5/0019, etc.
sitle:  Amendment to Volume 9, Appendix A to Reduce the Hydrologic Monitoring Program for Sites Within and
Outside Mine Permit Boundaries, PacifiCorp, Wilberg/Cottonwood Mine C/015/0019, Deer Creek Mine
C/015/0018, and Trail Mountain Mine C/015/0009, Task ID #4381, Emery County, Utah.

Description, Include reason for application and timing required to implement:

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

[JYesXINo 1. Change in the size of the Permit Area? Acres: [ increase [] decrease.

[JYesXINo 2. Isthe application submitted as a result of a Division Order? DO#

[JYesXINo 3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
[JYesXINo 4. Does the application include operations in hydrologic basins other than as currently approved?
[JYesXINo 5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
[JYesXINo 6. Does the application require or include public notice publication?

[JYesXINo 7. Does the application require or include ownership, control, right-of-entry, or compliance information?
[JYes[XINo 8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling?
[]Yes[XINo 9. Is the application submitted as a result of a Violation? NOV #

[JYes[XINo 10. Is the application submitted as a result of other laws or regulations or policies?

Explain:

[J YesXINo 11. Does the application affect the surface landowner or change the post mining land use?

[J YesXINo 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)

[JYes XINo 13. Does the application require or include collection and reporting of any baseline information?

[J Yes[XINo 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?
Yes )XI No 15. Does the application require or include soil removal, storage or placement?

i Yes I No  16. Does the application require or include vegetation monitoring, removal or revegetation activities?

Yes X No 17. Does the application require or include construction, modification, or removal of surface facilities?

[X] Yes []No 18. Does the application require or include water monitoring, sediment or drainage control measures?

[JYesXINo 19. Does the application require or include certified designs, maps or calculation?

X Yes [JNo 20. Does the application require or include subsidence control or monitoring?

[X] Yes []No 21. Have reclamation costs for bonding been provided?

[JYes X No 22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?

[JYes[XINo 23. 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
S) 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.

Kenneth Fleck I/QZ/ AN Jf[ 5\ /%f'?é Manager of Environmental Affairs / 0/ 28/ 20 /S

Print Name Sign Name, Position, Date

AN
Subscribed and sworn 3 ? { 3 ,20 ! ”:7

o e mm e - o - -

NOTARY PUBLIC |
BROOKELLE LANGI

Commission No. 663339 |

Commission Expires |

I

Notary Public
My commission Expires:
Attest:  State of . Utan

County of Exne yu

: . ,
¢ wyg H 2011 FEBRUARY 4, 2017
Fehvue 20 STATE OF UTAH

} }ss: _;_.; _________
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APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

rmittee: PacifiCorp
‘eine: Wilberg/Cottonwood, Deer Creek, Des Bee Dove, & Trail Mtn Mines  Permit Number: C/019/0019, etc.
fitle:  Amendment to Volume 9, Appendix A to Reduce the Hydrologic Monitoring Program for Sites Within and
Outside Mine Permit Boundaries, PacifiCorp, Wilberg/Cottonwood Mine C/015/0019, Deer Creek Mine
C/015/0018, and Trail Mountain Mine C/015/0009, Task ID #4381, Emery County, Utah.

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 [XIReplace []Remove Volume 9, Appendix A, Replace entire appendix.

OJadd O Replace [ ] Remove

[JAdd [JReplace []Remove

Oadd [J Replace [ ] Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[] Add | Replace [] Remove

[JAdd [JReplace []Remove

Jadd O Replace [] Remove

[JAdd [JReplace []Remove

Add  [JReplace [] Remove

iAdd [JReplace  [] Remove

LJAdd [ Replace [] Remove

[JAdd [JReplace []Remove

Jadd O Replace [] Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

Oadd O Replace [] Remove

Oadd O Replace [] Remove

Oadd [O Replace [] Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

Oadd [ Replace [] Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

Oadda [ Replace [] Remove

Any other specific or special instruction required for insertion of this proposal into the
Mining and Reclamation Plan.

.

Received by Oil, Gas & Mining

RECEIVED

{ / :‘} ’ g"?3

DIV.OFOIL,GAS&MINING

Form DOGM - C2 (Revised March 12, 2002)



OPB = Outside Permit Boundaries
CCC = Cottonwood Canyon Creek

DC = Deer Creek

MF = Mill Fork

RC = Rilda Creek

HU = Huntington Creek
MHC = Meetinghouse Creek
GW = Grimes Wash

ST = Straight Canyon

IC = Indian Creek

,
DOGM | Within Date Mined Stratigraphic
Database Location Location | Relinquished (Blind Date Mined Structure/Water
- Monitoring Site Mine (Section) [(Twnshp/Rng) Area? (Y/N) Lease # Relinquishment Date| Canyon)* (Hiawatha)* Type Body Influence Remarks
33 89-61 DC 5 T17S, R7E N U-084923 No Mining No Mining Spring North Horn Form. _|developed spring NEWUSSD - Mining to the east of spring
39 ~ Elk Spring DC 5 T17S, RIE N ~ U-084923 No Mining No Mining Spring | North Horn Form. |developed spring NEWUSSD - Mining to the east of spring
9 79-10 DC 12 T17S, R6E N U-084924 No Mining No Mining Spring North Hom Form. | Sheba being retained and located 1907' N and 1333' E of 79-10
10 79-15 DC 8 T17S, R7E | Y U-02664 Apr-92 1975 (1st) Spring North Horn Form. [ No legal right of entry into area
,
18 79-34 DC 8 T17S, R7E | Y U-02664 Apr-92 1974 (1st) Spring North Horn Form. | No legal right of entry into area
m 1990 (1st)
19 79-35 ~DC 8 T17S,R7E | Y U-02664 Apr-92 | 1990 (2nd) Spring | Flagstaff Form. | No legal right of entry into area B o
1991 (1st)
16 79-29 DC 18 T17S, R7E N U-084923 1992 (2nd) Spring North Horn Form. |Located far southern end of DC on border of relinquished lease U-084923
20 | 7938 DC/CTW 16 TI7S,R7TE | Y |  U-040151 ) Apr-92 1988-1991 1992 (2nd) Spring | North Hom Form. |No legal right of entry into area . -
1988-1991
32 89-60 DC/CTW 16 T17S, R7E Y SL-070645/U-02292 Apr-92 (2nd) 1992 (2nd) Spring Price River Form. |No legal right of entry into area
60 | TedsTub DC 17 | T17S,R7E Y — U-083066 Apr-97 1988 (2nd) | 1992 (Ist) | Spring | North Hom Form. |No legal right of entry into area - -
30 82-52 DC 15 T17S, R7E N SL-070645/U-02292 1975 (1st) 1982 (1st) Spring Price River Form. |Located far southern end of DC - 1st mining only - No future mining planned
No Mine No Mine
14 79-26 Ctw 17 T17S,R7E | N U-083066 Workings Workings Spring | North Horn Form.
17 79-32 CTW 19 T17S, R7E N U-083066 No Mine No Mine Spring Form.
1974-1975 1981-1982
12 79-23 DC 15 T17S, R7E N U-040151 (1st) (1st) Spring North Horn Form. |Area mined out. No future mining proposed
1974-1975 1981-1982
13 79-24 DC 15 T17S, R7E N U-040151 (1st) (1st) Spring Price River Form. |Area mined out. No future mining proposed
1992 (1st)
38 Burnt Tree DC 16 T17S, R7E Y U-040151 Apr-97 1987 (2nd) 1993 (2nd) Spring North Horn Form. | No legal right of entry into area
1982-1986 1994 (1st)
1 79-2 DC/CTW 21 T17S, R7E N U-040151 ~ (2nd) 1995 (2nd) Spring North Hom Form. |Area mined out. No future mining proposed
1982-1986 1994 (1st)
21 79-40 DC/CTW 21 T17S, R7E N U-040151 (2nd) 1995 (2nd) Spring Price River Form. |Area mined out. No future mining proposed
1982-1986 1994 (1st)
22 80-41 DC/ICTW 21 T17S, R7E N U-040151 (2nd) 1995 (2nd) Spring Price River Form. |Area mined out. No future mining proposed
1982-1986 1994 (1st)
23 |  80-43 DC/CTW 20 T17S, R7E N - U-040151 | (2nd) | 1995 (2nd) Spring | North Hor Form. |Area mined out. No future mining proposed -
1982-1986 1995 (1st)
24 80-44 DC/CTW 21 T17S, R7E N U-040151 (2nd) 1996 (2nd) Spring Price River Form. |Area mined out. No future mining proposed
1978 (1st)
20 79-28 DC/ICTW 20 T17S, R7E N U-083066 1993 (1st) Spring North Horn Form. | Area mined out. No future mining proposed
1980 (1st)
25 80.46 DC/CTW 21 T17S,R7E | N ~U-040151 | 1983 (2nd) Spring | North Hom Form. |Area mined out. No future mining proposed -
26 80-47 DC/ICTW 21 T17S, R7E | N U-040151 1977 (1st) Spring North Horn Form. |Area mined out. No future mining proposed
29 82-51 DBD 26 T17S, R7E N U-02664 Dec-06 1980 (1st) Spring Price River Form. |DBD Mine reclaimed
31 84-56 Ctw 28 - T17S, R7E Y U-47978 Apr-92 Spring | North Hom Form. |No legal right of entry into area
1 17-21-1(T-8) ™ 21 T17S, R6E OPB ML-51191 Spring North Horn Form. | Controlled by Fossil Rock Fuels
2 17-22-1 (T-9) ™ 22 T17S, R6E OPB ML-51191 Spring North Horn Form. | Controlled by Fossil Rock Fuels
5 17-35-1 (T-15) ™ 35 T17S, R6E Y UTU-64375 Sep-10 1998 (1st) Spring North Horn Form. | No legal right of entry into area
6 17-35-2 (T-16) ™ 35 T17S, R6E Y UTU-64375 Sep-10 Spring North Horn Form. | No legal right of entry into area - No flow data ever recorded
1996 (1st)
8 18-2-1 (T-6) ™ 2 T18S, R6E Y UTU-64375 Sep-10 1998 (2nd) Spring Upper Price River |No legal right of entry into area
7 18-1-1 (T-18) ™ 11 T18S, R6E OPB No Lease Assoc. Spring North Horn Form. | Oliphant Mine Discharge
89 T-19 ™ 3 T18S, R6E OPB No Lease Assoc. Surface

REMOVED SITES



PACIFICORP

ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

L MONITORING LOCATIONS

A. Surface Water Hydrology (for maps refer to Deer Creek,
Wilberg/Cottonwood, Des-Bee-Dove Mine: Volume 9 Map HM-1, Deer Creek
Volume 12 R645-301-700: Hydrologic Monitoring Map MFS1851D Mill Fork
Lease for East Mountain locations listed below / Trail Mountain Mine: Volume 3
Plate 7-1 and Plate 7-2 for Trail Mountain locations listed below).

1. Cottonwood Creek Drainage System

a.

October 2013

Cottonwood Canyon Creek (refer to Deer Creek,
Wilberg/Cottonwood, Des-Bee-Dove Mine: Volume 9 Map
HM-1 or Trail Mountain Mine Permit Volume 3 Plate 7-1)

(D

)

€)

SW-1 - Above Trail Mtn. Mine

(Approximately 5000 feet upstream from the inlet
culvert for the disturbed area.) 2150 feet South, 2000
feet East of the Northwest corner of Section 24,
Township 17 South, Range 6 East.

SW-2 - Below Trail Mtn. Mine

(Approximately 200 feet downstream from the outlet
culvert for the disturbed area.) 1300 feet South, 1750
feet West of the Northeast cormner of Section 25,
Township 17 South, Range 6 East.

CCCO1 - USGS Flume:
(Approximately 7800 feet downstream from the outlet
culvert for the disturbed area.)1500 feet North, 200 feet
East of the Southwest corner of Section 31, Township
17 South, Range 7 East.

Appendix A
Page 1



PACIFICORP
. ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

(4) SW-3 - Below Trail Mtn. Mine
(Approximately 3800 feet above confluence with
Straight Canyon) 2400 feet South, 2400 feet East of the
Northeast corner of Section 6, Township 18 South,
Range 6 East.

c. Grimes Wash (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-1)

(1) GWROLI - Right Fork:
(Approximately 1500 feet upstream of the inlet culvert
for the disturbed area.) 550 feet North, 1500 feet West
of the Southwest corner of Section 22, Township 17
South, Range 7 East.

(2) GWRO2 - Left Fork:
(Approximately 50 feet upstream of the inlet culvert for
the disturbed area.) 200 feet South, 2350 feet East of
the Northwest corner of Section 27, Township 17 South,
Range 7 East.

(3) GWRO3 - Below the mine:
(Approximately 500 feet downstream of the outlet
culvert below the disturbed area.) 1770 feet South,
1820 feet West of the Northeast corner of Section 27,
Township 17 South, Range 7 East.

d. Indian Creek (refer to Deer Creek Volume 12 R645-301-700:
Hydrologic Monitoring Map MFS1851D)

(1) ICA - Indian Creek Above
(Approximately 2500 feet northwest of the Mill Fork
permit boundary) 400 feet North, 2350 feet West of the

October 2013 Appendix A
Page 2



PACIFICORP

ENERGY WEST
C ) HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

Southwest corner of Section 3, Township 16 South,
Range 6 East.

(2) ICF - Indian Creek Flume
(Approximately 2100 feet west of the Mill Fork permit
“boundary) 300 feet North, 3400 feet West of the
Southwest corner of Section 10, Township 16 South,
Range 6 East.

(Approximately 1600 feet west of the Mill Fork permit
boundary, irrigation ditch for Upper Joes Valley) 240
feet North, 2850 feet West of the Southwest corner of
Section 15, Township 16 South, Range 6 East.

(3) ICD - Indian Creek Ditch
| (Approximately 3700 feet west of the Mill Fork permit
| . boundary, junction of Indian Creek and FDR040) 70
| feet North, 120 feet West of the Southwest corner of
| Section 16, Township 16 South, Range 6 East.

2. Huntington Creek Drainage System

a. Huntington Creek (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-1)

(1) HCCO1 - Above Deer Creek Confluence:
1400 feet north, 2200 feet west of the southeast corner
of Section 36, Township 16 South, Range 7 East.

(2) HCCO2 - Below Deer Creek Confluence:
300 feet north, 300 feet west of the southwest corner of
Section 31, Township 16 South, Range 8 East.

(3) HCCO04 - @ Research Farm*
800 feet north, 200 feet east of the southwest corner of
Section 5, Township 17 South, Range 8 East.
*Not listed on map due to scale.

. b. Deer Creek (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-1)

October 2013 Appendix A
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October 2013

PACIFICORP

ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

(D

@

3)

DCRO1 - Above the mine:

(Approximately 600 feet upstream from the mine
facility.) 200 feet North, 800 feet West of the
Southeast corner of Section 10, Township 17 South,
Range 7 East.

DCRO04 - Near C1/C2 Belt Intersection:
(Approximately 5,000 feet downstream from the mine
facility.) 300 feet North, 2000 feet East of the
Southeast corner of Section 2, Township 17 South,
Range 7 East.

DCRO06 - @ Huntington Creek Confluence:
(Approximately 15,000 feet downstream from the
facility) 1400 feet north, 1100 feet east of the southeast
corner of Section 6, Township 16 South, Range 7 East.

c. Meetinghouse Canyon - South Fork (refer to Deer Creek,
Wilberg/Cottonwood, Des-Bee-Dove Mine: Volume 9 Map
HM-1)

(1)

MHCO01 - Meetinghouse Canyon South Fork
(Approximately 200 feet upstream from the north and
south convergence.) 800 feet North, 1500 feet East of
the Southwest corner of Section 35, Township 16 South,
Range 7 East.

d. Rilda Canyon (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-1)

)

@

RCF-1 - Rilda Canyon - Right Fork:

(Approximately 4000 feet upstream from the Right and
Left fork convergence.) 400 feet South, 200 feet West of
the Northeast corner of Section 30, Township 16 South,
Range 7 East.

RCLF1 - Rilda Canyon - Left Fork, below Rilda
Canyon Portals: (Approximately 200 feet upstream
from the Right and Left fork convergence.) 2400 feet
North, 2100 feet West of the Southeast comer of
Section 29, Township 16 South, Range 7 East.

Appendix A
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October 2013

PACIFICORP

ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

3)

4

()

(©6)

RCLF2 - Rilda Canyon - Left Fork, above Rilda Canyon
Portals: (Approximately 1600 feet upstream from the
Right and Left fork convergence.) 1600 feet North,
2300 feet West of the Southwest corner of Section 29,
Township 16 South, Range 7 East.

RCF2 - Rilda Canyon - Above NEWUSSD springs:
2500 feet South, 400 feet West of the Northeast corner
of Section 29, Township 16 South, Range 7 East.

RCF3 - Rilda Canyon - Below NEWUSSD springs:
2550 feet South, 1000 feet East of the Northeast corner
of Section 28, Township 16 South, Range 7 East.

RCW4 - Rilda Canyon: (Approximately 1000 feet
upstream from the confluence with Huntington Creek.)
850 feet North, 1900 feet West of the Southeast corner
of Section 26, Township 16 South, Range 7 East.

e. Mill Fork Canyon (refer to Deer Creek Volume 12
R645-301-700: Hydrologic Monitoring Map MFS1851D)

(D

)

3)

MFAO1 - Mill Fork Canyon - Above Old Mine:
(Approximately 2000 feet above old mine portals @ end
of USFS development road.) 100 feet North, 1500 feet
West of the Southeast corner of Section 17, Township
16 South, Range 7 East.

MFB02 - Mill Fork Canyon - Above Huntington
Creek Confluence: (Approximately 200 feet above
confluence with Huntington Creek @ culvert outfall.)
100 feet South, 1900 feet East of the Northwest corner
of Section 22, Township 16 South, Range 7 East.

MFUO03 - Mill Fork Canyon - Above Mill Fork Fault
Crossing: (Approximately 700 feet upstream of
projected Mill Fork Fault crossing) 1150 feet North,
1700 feet East of the Southwest corner of Section 17,
Township 16 South, Range 7 East.

Appendix A
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PACIFICORP
ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

3. Reclamation Monitoring: Following final reclamation,
backfilling and grading monitoring will be conducted at points
immediately above and below the reclaimed site.

B. Groundwater Hydrology

1. East Mountain Springs (refer to Deer Creek, Wilberg/Cottonwood, Des-Bee-Dove
Mine Permit : Volume 9 maps HM-4 and HM-5)

e -

Elic Spring % 8043

Sheba Springs * e

e et e

e R

R 80-48

TS 80-50

e e

e e

e e
79-28(Flagtake) 89-60(Alpine-Spring)
7929 % 8961+

S 89-65

e 89-66

e 89-67

e 89-68

R Rilda Canyon-(Meters 2&3) 21

. .
3 ySprags € . gust-fs-September)
* LNEWUSSD controls Rilda Canyon meters. Monitoring will be

conducted when meters are functioning.

2. Trail Mountain Springs (refer to Trail Mountain Mine Permit Volume 3 Plate
7-1)
46 T-14
e S
s e
T-10 TH+Ohphant Mine Discharge)
October 2013 Appendix A
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October 2013

East Mountain

PACIFICORP
ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

Springs - Mill Fork Area (refer to Deer Creek Permit

Volume 12 R645-301-700: Hydrologic Monitoring Map MFS1851D)

EM-216
JV-9
JV-34
MF-7
MF-10
MF-19B
MF-213
MF-219
MFR-10
EMPOND
Little Bear Spring

Piezometric Data
a. Surface

MFR-30
RR-5

RR-15
RR-23A
SP1-26
SP1-29
uUJv-101
UJV-206
UJv-213
Grants Spring

(1) Rilda Canyon (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-1)

P1
P5
P6
P7
EM-47

(2) Cottonwood Canyon Creek

East Mountain (refer to Deer Creek, Wilberg/Cottonwood,
Des-Bee-Dove Mine: Volume 9 Map HM-1)

EM-31
CCCW-1A
CCCW-18
CCCW-2A
CCCW-3A
CCCW-38U
CCCW-3S L

Appendix A
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PACIFICORP
ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

Trail Mountain (refer to Trail Mountain Mine Permit Volume 3 Plate 7-1)

T™-1B
T™M-3

b. Underground: In-Mine

(1) Deer Creek Mine (Refer to Annual Hydrologic Reports for
Locations : Map HM-2)

-3 In-Mine Water Locations
a. Deer Creek Mine (Refer to Annual Hydrologic Reports for Locations :
Map HM-2)

b. Wilberg/Cottonwood Mines (Refer to Annual Hydrologic Reports for
Locations : Map HM-3) In temporary cessation, portals sealed.

c. Trail Mountain Mine (Refer to Annual Hydrologic Reports for
Locations : PLATE 7-3) In temporary cessation, portals sealed.

6. Waste Rock Wells (refer to Deer Creek, Wilberg/Cottonwood, Des-Bee-Dove
Mine: Volume 9, Map HM-1)

a. Deer Creek
b. Cottonwood

October 2013 Appendix A
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PACIFICORP

ENERGY WEST
HYDROLOGIC MONITORING PROGRAM

DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,

and TRAIL MOUNTAIN MINES

C. UPDES Monitoring Locations

October 2013

a.

Deer Creek Mine

UPDES UT0023604
001- Sediment Pond
002- Mine Discharge

Wilberg/Cottonwood Mines

UPDES UT0022896
001- Mine Discharge @ Cottonwood Canyon (TMA)
003- Sediment Pond @ Mine Facilities
005- Sediment Pond Discharge @ Waste Rock Site

Trail Mountain Mine
UPDES UT0023728
001- Sediment Pond
002- Mine Discharge

Appendix A
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PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM

DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,

and TRAIL MOUNTAIN MINES

11 MONITORING SCHEDULE (see enclosed monitoring schedules for
operational, baseline, and reclamation monitoring)

A. Field Measurements

Field Measurements collected during quality sampling: Listed below are the sites

which will be monitored by PacifiCorp - Energy West in accordance with the guidelines
established by DOGM; i.e. |

- Date and Time |
- Flow
- pH

- Temperature
- Conductivity
- Dissolved oxygen (perennial streams only)

Surface Monitoring

Surface monitoring locations will be field monitored quarterly for all field parameters,
except Indian Creek - monitoring to be conducted during baseflow only.

1. Cottonwood Canyon Creek

a.

October 2013

Cottonwood Canyon Creek

(1) SW-1
(2) SW-2
(3) CCCO1 - USGS Flume
(4) SW-3

Grimes Wash

(1) GWRO1
2) GWRO02
(3) GWRO03

Indian Creek

(1) ICA
@) . ICF
(3) ICD
(4) ICB

Appendix A
Page 10



PACIFICORP

ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,

and TRAIL MOUNTAIN MINES
d——Strateht Canven
" T 19U 1 Side Drai s
2. Huntington Canyon Drainage
a. Deer Creek
(1) DCRO1
(2) DCRO4
(3) DCRO6
b. Huntington Creek
(1) HCCo1
(2) HCCo02
. (3) HCCo04
| Flow in Huntington Creek is measured only at HCCO1 by Utah Power,
| and will be reported in the Annual Hydrologic Report.
c. Meetinghouse Canyon - South Fork:
(1) MCHO01
d. Rilda Canyon
(1) RCF1*
(2) RCLF1
(3) RCLF2
(4) RCF2
(5) RCF3
(6) RCW4

October 2013

* Baseline flow will be measured adjacent to EM-163

Mill Fork Canyon
(1) MFAO1
(2) MFB02
(3) MFUO03

Appendix A
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PACIFICORP

ENERGY WEST
HYDROLOGIC MONITORING PROGRAM

DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,

and TRAIL MOUNTAIN MINES

Groundwater Monitoring

1.
2.

3.

October 2013

East Mountain Springs (see monitoring location list [.B.1)
Trail Mountain Springs (see monitoring location list 1.B.2)
East Mountain Springs - Mill Fork Area (see monitoring location list .B.3)

East/Trail Mountain Sprmgs w111 be ﬁeld momtored dunng the months of July
andOctober R-aed ast Mountai dy S : :

i 1 i A ethy- R11da Canyon
Sprlngs (N EWUSSD Meters 2 & 3 when functlomng) w111 be field monitored
monthly depending upon access.

In-Mine

a. Deer Creek

b. Wilberg/Cottonwood
c. Trail Mountain

In-mine locations will be field monitored quarterly for all field parameters
except pH, conductivity, and dissolved oxygen.

Piezometric Wells
a. Surface

Piezometric surface wells will be field monitored for level only on a
monthly basis depending upon access.

(1) Rilda Canyon (see Map HM-1 for locations)

P1
P5
P6
P7
EM-47

Appendix A
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PACIFICORP

ENERGY WEST
¢ HYDROLOGIC MONITORING PROGRAM
3 DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

(2) Cottonwood Canyon Creek (see Map HM-1 for locations)

EM-31
CCCW-1A
CCCW-18
CCCW-2A
CCCW-3A
CCCW-3SU
CCCW-3SL
TM-1B
T™-3

6. Waste Rock Wells

a. Deer Creek
b. Cottonwood

. UPDES Monitoring

1. Deer Creek

2. Wilberg/Cottonwood

3. Trail Mountain

UPDES sites will be monitored as specified in the individual permits.

Reclamation Monitoring
Surface Water Resources: (see enclosed summary of operational, baseline, and
reclamation monitoring schedules)

Surface monitoring locations will be field monitored monthly for flow and all
field parameters quarterly until bond release.

Ground Water Resources: (see enclosed summary of operational, baseline, and
reclamation monitoring schedules)

Springs East/Trail Mountain Springs will be field monitored during the
months of July and October.

. Rilda Canyon Springs (NEWUSSD: Meters 2 & 3; when
functioning) will be field monitored monthly for flow depending
upon access. East/Trail Mountain Springs (including Rilda

October 2013 Appendix A
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PACIFICORP
ENERGY WEST

HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,

Wells:

UPDES:

and TRAIL MOUNTAIN MINES
Springs and-F18Okiphant Mine]) monitoring will be conducted

until permit area reduction approval or unless otherwise approved
by the Division.

Piezometric surface wells (Rilda Canyon and Cottonwood Canyon
including TM-3 in Straight Canyon): will be field monitored for
level only on a monthly basis depending upon access.
Piezometric surface well monitoring will be conducted until
permit area reduction approval or unless otherwise approved by
the Division.

Waste Rock Wells and TM-1B: will be field monitored for level
only on a quarterly basis. Monitoring will be conducted until
sealing during final reclamation.

Sites will be monitored as specified in the individual permits

. B. Quality Sampling (Laboratory Measurements)

October 2013

a. Surface Water Hydrology: Water samples will be collected and analyzed
quarterly (one sample at low flow and high flow) during the first or second
week of the quarter, except for Indian Creek - quality samples will be
collected during baseflow only. Parameters analyzed are those listed in the
DOGM Guidelines for Surface Water Quality (see Table 1-Surface Water
Quality Parameter List). Quarterly sampling was initiated during March
1988 and will continue throughout the year; i.e., June, September, and
December. Baseline analysis was performed in 2001 and will be repeated
every five years there-after.

a. Cottonwood Creek Drainage

(1) Cottonwood Canyon Creek

(2) SW-1
(b) SW-2
(c) SW-3

(2) Grimes Wash

(a) GWRO1
(b) GWR02

Appendix A
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October 2013

PACIFICORP
ENERGY WEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

(c) GWR03

(3) Indian Creek

(a) ICA
(b) ICD
(c) ICB

t4)-Straight Canyon

b. Huntington Creek Drainage

(M

@)

3)

()

©

@)y T-19

Deer Creek

(2) DCROI
(b) DCRO4
(c) DCRO6

Huntington Creek

(a) HCCO1
(b) HCCO2
(c) HCCO4

Meetinghouse Canyon - South Fork:

(a) MCHO1

Rilda Canyon

(a) RCFI
(b) RCF3
(c) RCW4

Mill Fork Canyon

(a) MFAOL
(b) MFBO2

Page 15
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PACIFICORP

ENERGY WEST
() HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

(¢) MFU03

Reclamation Monitoring - Surface Water Hydrology: Water samples will be collected and
analyzed quarterly (one sample at low flow and high flow) during the first or second week of the
| quarter. Parameters analyzed are those listed in the DOGM Guidelines for Surface Water Quality
} (see Table 1-Surface Water Quality Parameter List). Sampling will be conducted on a quarterly
| basis until bond release. Baseline analysis will be performed on the 5™ and 9™ years following
reclamation. In no case will baseline sampling time frame exceed 5 years converting from
operational to reclamation monitoring.

2. Groundwater Hydrology

a. East/Trail Mountain Springs: Water samples will be collected and

analyzed during the months of July and October. Rilda Canyon Springs

(NEWUSSD: Meters 2 & 3; when functioning) and-F18-(Oliphant Mine

Disecharge) will be momtored for quarterly for quality. Parameters

. analyzed are those listed in the DOGM Guidelines for Groundwater
Water Quality (see Table 2-Ground Water Quality Parameter List).

b. In-Mine: Two water samples will be collected and analyzed per mine
quarterly.  Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater Water Quality (see Table 2-Ground Water
Quality Parameter List).

c. Wells: TM-1B will be sampled quarterly. Parameters analyzed are
those listed in the DOGM Guidelines for Groundwater Water Quality
(see Table 2-Ground Water Quality Parameter List).

d. Waste Rock Wells: One water sample will be collected and analyzed per
location quarterly. Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater Water Quality (see Table 2-Ground Water
Quality Parameter List)

Baseline analysis was performed in 2001 and will be repeated every five
years thereafter.

Reclamation Monitoring - Groundwater Hydrology:

. a. East/Trail Mountain Springs: Water samples will be collected and
analyzed during the months of July and October. Rilda Canyon Springs
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PACIFICORP

ENERGY WEST

HYDROLOGIC MONITORING PROGRAM

DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,

and TRAIL MOUNTAIN MINES

(NEWUSSD: Meters 2 & 3; when functioning) will be monitored
quarterly for quality. Parameters analyzed are those listed in the DOGM
Guidelines for Groundwater Water Quality (see Table 2-Ground Water
Quality Parameter List). East/Trail Mountain Springs (including Rilda
Springs and—F18—|Oliphant—Mine—Diseharge]) monitoring will be
conducted until permit area reduction approval or unless otherwise
approved by the Division.

In-Mine: Two water samples will be collected and analyzed per mine
quarterly until the mine is sealed or the sites become inaccessible.
Parameters analyzed are those listed in the DOGM Guidelines for
Groundwater Water Quality (see Table 2-Ground Water Quality
Parameter List).

Wells: Well TM-1B will be sealed during final reclamation. Quarterly
sampling will continue until sealing. Parameters analyzed are those
listed in the DOGM Guidelines for Groundwater Water Quality (sec
Table 2-Ground Water Quality Parameter List).

Waste Rock Wells: Waste rock wells will be sealed during final
reclamation. One water sample will be collected and analyzed per
location quarterly until well sealing. Parameters analyzed are those
listed in the DOGM Guidelines for Groundwater Water Quality (see
Table 2-Ground Water Quality Parameter List).

Post Reclamation Monitoring: PacifiCorp commits to conduct annual
surveys to identify new discharge locations within and below sealed
portals. If discharge occurs, one water sample will be collected and
analyzed per location quarterly. Parameters analyzed are those listed in
the DOGM Guidelines for Groundwater Water Quality (see Table
2-Ground Water Quallty Parameter List). Baseline analysis will be
performed on the 5™ and 9™ year.

UPDES Monitoring Sites

a.
b.
c.

Deer Creek Mine
Wilberg/Cottonwood Mines
Trail Mountain Mine

UPDES sites will be monitored as specified in the individual permits.
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HYDROLOGIC MONITORING PROGRAM
DEER CREEK, WILBERG/COTTONWOOD, DES-BEE-DOVE,
and TRAIL MOUNTAIN MINES

I ANNUAL REPORTS

All data collected regarding the hydrology of East/Trail Mountain will be summarized
by the applicant in an annual Hydrologic Monitoring Report. Copies of the report will
be submitted to the Utah State Division of Oil, Gas and Mining. In addition, any raw
data collected will be submitted to the Utah State Division of Oil, Gas and Mining on a
quarterly basis.
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DISCUSSION OF THE GEOLOGY AND THE GROUNDWATER HYDROLOGY OF EAST
AND TRAIL MOUNTAINS

Introduction

PacifiCorp has conducted extensive research into interrelationships between the surface and
groundwater hydrologic systems and the potential impacts associated with underground mining.
Analysis has included; seep and spring surveys, drainage surveys, baseline data collection, in-house and
consultant hydrologic studies and government and non-government research projects. PacifiCorp
initiated hydrologic monitoring related to mines of the East Mountain and Trail Mountain properties,
including; Deer Creek, Des-Bee-Dove, and Wilberg/Cottonwood mines in 1977 and Trail Mountain mine
in 1993. Monitoring of surface, intercepted, and discharged water conducted by PacifiCorp has been
utilized to document quality and quantity characteristics of the hydrologic regime and was not
conducted specifically to each coal lease (i.e. Federal/State/Fee). '

Research by government and non-government agencies has been extended to evaluate the effects of
subsidence due to underground mining operations to the surface and ground water systems.
Subsidence of overburden in the Wasatch Plateau has often been cited for disrupting the local ground
and surface water resources overlying underground coal mining operations. However, the data
presented from these investigations have failed to find a relationship between the quality and quantity
of spring discharge and mining operations. Research also includes age dating of groundwater and the
presence of active and inactive groundwater systems.

This document presents a brief discussion of the investigations performed as well as their findings. The
complete documents for the studies are attached herein (Appendix A: Response of Springs to Longwall
Mining, Bureau of Mines, Appendix B: Surface and Groundwater Investigations, Mayo & Assoc.).

PacifiCorp proposes to eliminate spring monitoring on certain springs on both the East Mountain and
Trail Mountain mining properties. The majority of the springs proposed for elimination are in areas
which PacifiCorp has been approved for relinquishment of the federal coal lease and/or is outside its
mining permit boundary. PacifiCorp has gathered quantity and quality data for each of the proposed
springs. The flow data is compared to precipitation data as well as the Palmer Hydrologic Drought
Index. The PDHI is based on moisture inflow (precipitation), outflow, and storage, and does not take
into account the long-term trend.

Justification statements for the springs proposed for elimination have been prepared to; outline the
status of the lease where the spring is located, give a brief description of the subsidence (if any), and
summarizes the water quality and quantity data. There are 29 springs proposed for elimination.
Locations of these springs are in areas where; 1) the area has been mined out and no further mining is
planned, 2) the areas are no longer included as part of PacifiCorp’s mining permit, or 3) subsidence has
been determined substantially complete and the area has been relinquished. This information is
included as part of the amendment package submitted to the Division of Qil, Gas, and Mining.
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Research Conducted

The U.S. Bureau of Mines (USBM) completed an independent study (1994) of the mining impacts on the
hydrology of East Mountain (Document entitled “Response of Springs to Longwall Coal Mining at Deer
Creek and Cottonwood Mines, Wasatch Plateau, UT, Information Circular 9405, U.S. Bureau of Mines”).
The data in this study was collected by PacifiCorp from springs determined to accurately represent
hydrologic conditions on East Mountain. This determination was made by an ad hoc committee
including representatives from DOGM and the U.S. Forest Service. This document is cited as support in
the environmental assessment for Coal Lease Application UTU-67939, Winter Quarters Tract (July 1995).

The USBM used spring data available from the Deer Creek and Cottonwood mines (most of which are
included in this discussion report in support of elimination of monitoring). The expected response of
springs to undermining would be dramatic alterations in flow. The lack of observed flow responses,
however, was attributed to geologically driven site-specific conditions that buffered the effects of
mining. These conditions included the thickness of overburden between the mine level and the springs
(1,320 — 1800 feet). Additionally, the presence of hydrophilic clays and mudstones in the overburden,
which act as aquatards, retarding the migration of water, likely lessened the vertical extent of strata
dewatering. The locations of the springs above the estimated elevations of fracturing and caving in the
overburden due to subsidence also contributed to the limited effects. The study failed to find any
springs in the study area that were impacted by mining. This report is included in Appendix A.

In 1997, PacifiCorp contracted Mayo & Associates to conduct a comprehensive study of surface water
and groundwater systems of East Mountain & Trail Mountain. The hydrology and hydrogeology of the
PacifiCorp central Utah coal leases were evaluated by analyzing: 1) solute and isotopic compositions of
surface waters and groundwaters, 2) surface water and groundwater discharge data, 3) piezometric
data, and 4) geologic information. The result of the East/Trail mountain study combine with research on
surrounding coal properties (Mayo & Associates and Brigham Young University) was the development of
a comprehensive understanding of the interrelationship between surface and groundwater systems of
the Central Utah Coal Field. This report is also included herein in Appendix B. The following is a brief
description of a groundwater model that was developed as part of this investigation:

Groundwater Model

The overall pattern of groundwater flow and surface water-groundwater interactions in the East and
Trail Mountain areas can be described by a fairly simple conceptual model involving both active and
inactive groundwater flow regimes. Active regime groundwater flow systems contain abundant
tritium (*H), have excellent hydraulic communication with the surface and thus are dependent on
annual recharge events and are affected by short term climatic variability. Groundwater in these
systems circulates shallowly and has short flow paths. The active regime includes alluvial
groundwater, all of the Flagstaff Limestone, near-surface exposures of all other bedrock formations
except, perhaps, the Mancos Shale. The near surface active regime extends about 500 to 1,000 feet
into cliff faces and is controlled by fracturing, weathering, and the surface exposures of fluvial
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channel sandstones. Further into the cliff faces the discontinuous character of the channel sands

prevents active groundwater flow.

Inactive groundwater flow regimes contain old groundwater (i.e. 2,000 to 12,000 years), have very
limited hydraulic communication with the surface and with other active groundwater flow systems,
and are not influenced by either annual recharge events or short term climatic variability.
Groundwater in these systems tends to occur in sandstone channels in the North Horn, Price River,
and Blackhawk Formations which are not in direct hydraulic communication with the surface (i.e.
greater than about 500 to 1,000 feet from cliff faces). These sandstone channels are vertically and
horizontally isolated from each other and when encountered in mine workings are usually drained
quickly. The blanket sands of the Star Point Sandstone are also largely in the inactive zone. For the
most part, faults encountered in mine workings are part of the inactive regime.

Relinquishment

In years 1992, 1995, 1997, 2006, and 2009, PacifiCorp has submitted acreage relinquishment
applications to the Bureau of Land Management (BLM) for various federal leases that are directly leased
or sublease by PacifiCorp. Applications have sought to relinquish federal lease acreage which has either
been (1) mined out, (2) considered sub-economic (unmineable) due to limited mining access because of
inherent faulting and adverse geologic conditions, and/or (3) the remaining unmined areas are burned,
and no recoverable reserves remain. Applications for relinquishment have been sought for acreage in
both the East and Trail Mountain Logical Mining Units (LMU).

These applications have been reviewed by the BLM, with regulatory input from the Manti LaSal National
Forest (USFS) and the Utah Division of Qil, Gas, and Mining (DOGM). PacifiCorp participated with a
governmental agency task force which included representatives from BLM, USFS, and DOGM to develop
a “Memorandum of Understanding for Processing of Requests to Relinquish Federal Coal Leases (10-
MOU-97-001). This document establishes “Standards for Relinquishment Consideration” including the
amount of accepted variation in annual subsidence data (refer to Appendix C). As stated in the MOU,
the area will be considered stable, if the cumulative subsidence during the pre-relinquishment period (3
years) has been 1 foot or less under normal circumstances. PacifiCorp’s experience on East and Trail
Mountain has shown that the areas of minimum detectable subsidence, i.e. one foot or more, very
rarely extend outside of the outline of the total mine workings, even in areas where more than one
seam has been mined.

Field inspections and helicopter surveys conducted annually have not identified any visible evidence of
subsidence within the relinquishment areas. In addition to the surveys, PacifiCorp hosted field reviews
with regulatory agencies; including BLM, USFS, and DOGM. During the field reviews, PacifiCorp
discussed both the East and Trail Mountain subsidence monitoring program and inspected the ground
surface for evidence for subsidence. Based on the meetings and supporting data, subsidence was
substantially complete, and the areas proposed for lease relinquishment were declared stable.
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Hydrology

Since 1979 detailed data on the hydrology of the East Mountain and Trail Mountain areas have been
collected, compiled, and analyzed by PacifiCorp and several government agencies. Information
collected by PacifiCorp is the result of exploratory drilling, field investigations, geologic mapping, aerial
photography, spring surveys, groundwater tests, monitoring of numerous wells and stream stations,
climatological monitoring, and investigations by independent consultants. The data collection program
is part of a complete Hydrologic Monitoring Program which has been approved by the State of Utah,
Division of Qil, Gas and Mining (DOGM) and the Office of Surface Mining (OSM). All data collected have
been and will continue to be submitted to OSM, DOGM, United States Forest Service (USFS), and the
Bureau of Land Management (BLM) each year in the annual Hydrologic Monitoring reports submitted by
PacifiCorp.

Hydrologic monitoring plan for the East Mountain and Trail Mountain mine properties is specified in
Volume 9 Hydrologic Section: Appendix A in the approved Mining and Reclamation Plan (MRP).

As outlined by the BLM, the interested parties have agreed that under normal circumstances, the
minimum time period for continued monitoring after cessation of mining activities will be three years.
During this time period the operator/lessee will establish that the surface has substantially stabilized
according to Appendix "A".

The following sections will describe and provide detail concerning the groundwater and surface water
resources within and adjacent to the East Mountain and Trail Mountain mine properties.

Groundwater

Groundwater resources of the East and Trail Mountain mines are limited and are controlled by the
terrain, slope aspect and geologic structures. Terrain of these properties range from flat to narrow ridge
tops with gentle slopes in the upland part of the area to very steep side slope conditions along the areas
borders. The topography and slope aspect limit the amount of recharge to these areas.

Strata in the East and Trail Mountain properties are gently down-folded in the area of the Straight
Canyon Syncline which is present in the central portion of East Mountain and northeast of the northern
boundary of Trail Mountain permit. The bearing of the Straight Canyon Syncline is approximately N30°E
and the structure plunges to the southwest. Dips in the syncline range from two to six degrees with the
north limb dipping the steepest.

In the area south of the Straight Canyon Syncline the coal seam dips gently in a northwest direction
toward the syncline; however, to the northwest of the Straight Canyon Syncline the Hiawatha seam dips
in a southeast direction at three to five degrees.

The strata within the East Mountain property have been offset by a series of north-south trending
normal fault zones. Generally, the faults are nearly vertical and do not have significant amounts of fault
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gouge or drag associated with them. One of the major faults present in the region, the Pleasant Valley
Fault, has been intersected in both the Deer Creek and Wilberg mines.

The Pleasant Valley Fault consists of two parallel fractures about 150 feet apart. The fault's total
displacement (where it was intersected in the Deer Creek Mine) to the north is 150 feet with its
downthrown side on the east. The displacement diminishes to less than one foot where it was
intersected in the Wilberg Mine near the south end of the East Mountain property.

Another north-south trending fault, the Deer Creek Fault, is present to the east of the Pleasant Valley
Fault. It limits the eastward development of the Wilberg/Cottonwood and Deer Creek mines. The
displacement of the Deer Creek Fault ranges from 100 to 170 feet with the east block being
downthrown.

A northeast-southwest trending fault system, the Roans Canyon Graben, is present along the axis of the
Straight Canyon Syncline. In the central portion of East Mountain the fault system contains up to six
normal faults having displacements ranging from a few feet to over 150 feet. Coal deposits present to
the north of the fault have been accessed through rock tunnels driven from the 3rd North section of the
Deer Creek Mine.

The rock formations exposed in the East and Trail Mountain area range from Upper Cretaceous to
Tertiary in age (see Figure HF-2, Volume 9, Hydrologic Volume). The formations, in ascending order, are
the Masuk Shale member of the Mancos Shale, Star Point Sandstone, Blackhawk, Castlegate Sandstone
Sandstone, Upper Price River, North Horn, and Flagstaff Limestone. The coal deposits are restricted to
the lower portion of the Blackhawk Formation.

The Masuk Shale is the upper member of the Mancos Shale and consists of light to medium gray marine
mudstones. Usually this formation weathers readily, forming slopes which are often covered by debris.
It is generally devoid of water.

Overlying and intertonguing with the Masuk Shale is the Star Point Sandstone. In the East Mountain
area the Star Point consists of three or more cliff-forming massive sandstones totaling about 400 feet in
thickness. Generally, the sandstones are fine to medium-grained and moderately well-sorted. The
upper contact of the Star Point Sandstone is usually quite abrupt and readily identifiable on the outcrop.
Even though the Star Point Formation exists throughout the entire East and Trail Mountain properties,
the low permeability and lack of recharge limit its usefulness as a water producing aquifer. Permeability
are the limiting factors of recharge, i.e., very little outcrop exposure and limited vertical groundwater
migration caused by the mudstone layers of the North Horn and Blackhawk formations. Locally, the Star
Point Sandstone exhibits aquifer characteristics.

The Blackhawk Formation consists of alternating mudstones, siltstones, sandstones, and coal. Although
coal is generally found throughout the Blackhawk Formation, the economic seams are restricted to the
lower 150 feet of the formation. The sandstones contained within the Blackhawk Formation are fluvial
and increase in number in the upper portions of the formation. Many of the tabular sandstone channels
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form local perched water tables. The total thickness of the Blackhawk Formation in the mining areas is
about 750 feet.

The Castlegate Sandstone, the lower member of the Price River Formation, generally caps the
escarpment which surrounds the eastern limits of the East and Trail Mountain properties. The
Castlegate Sandstone consists of about 250 feet of coarse-grained, light gray, fluvial sandstones; pebble
conglomerates; and subordinate zones of mudstones.

The Upper Price River Formation, which overlies the Castlegate Sandstone, is about 350 feet thick and
forms slopes which extend upward from the Castlegate Sandstone escarpment. Although some
mudstones are present, fine-grained, poorly sorted sandstones dominate the Upper Price River
Formation.

The North Horn Formation is about 850 to 900 feet thick in the regional area. Mudstones dominate the
rock types present and are generally gray to light brown in color. Localized, lenticular sandstone
channels are present throughout the formation. The sandstone beds are more common near the upper
and lower contacts of the formation.

The Flagstaff Formation is the youngest formation and only exposed in East Mountain area. The
formation consists of white to light gray lacustrine limestone. An erosional remnant of 100 to 150 feet
of this formation remains, forming a cap on the highest plateaus.

Waters entering the groundwater system are mostly from snow melt. The amount of water which
enters the groundwater system is highly variable from one site to another. The low surface relief on the
tops of East and Trail mountains encourage the infiltration of melting snow. Conversely, the many areas
with steep slopes have a much more limited infiltration opportunity. All of the geologic formations
which surface in the area have relatively low permeability which further reduces the amount of water
entering the groundwater system. Probably less than five percent of the annual precipitation recharges
the groundwater supply (Price and Arnow, 1974; U. S. Geological Survey, 1979 — PacifiCorp has
referenced this report in Volume 9 Hydrologic Volume and has transmitted a copy of this report to the
Division for reference).

Geology controls the movement of groundwater. Because of the low permeability of the consolidated
sedimentary rocks in the East Mountain and Trail Mountain areas, groundwater movement is primarily
"through fractures, through openings between beds, and, in the case of the Flagstaff Limestone, through
solution openings" (Danielson et.al., 1981, p. 25 - PacifiCorp has referenced this report in Volume 9
Hydrologic Volume and has transmitted a copy of this report to the Division for reference).

The majority of the groundwater which infiltrates the Flagstaff Limestone flows down vertical fractures
which intersect sandstone channel systems in the North Horn Formation. The majority of the
groundwater reaching this point intersects the surface in springs located in the North Horn Formation.
Very little recharge intersects the Price River Formation and Castlegate Sandstone; consequently, they
are not water saturated where intersected in the numerous drill holes penetrating those units. The
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remaining water then flows downdip (to the southwest) from the northern reaches of East and Trail
mountains until it intersects the trace of the northeast trending Roans Canyon Fault Graben. The
system acts as an aquiclude because swelling bentonitic clays along the fault prohibit most of the water
from penetrating across the fault. Most of the recharge south of the Roans Canyon Fault System comes
from the snow melt directly above. The same mode of water migration occurs there as to the north;
but, when the water intersects the sandstone channels, it migrates toward the canyons which surround
and dissects the mining properties.

Data have been collected from numerous coal exploration drill holes, from within the mine workings,
from surface drainages, and from the springs in the area. The data have identified two separate isolated
aquifer systems on the East and Trail Mountain properties; the first is localized perched water tables in
the North Horn Formation, and the second is a combination of localized perched water tables in the
Blackhawk Formation and the Star Point Sandstone which exhibits some limited potential as a regional
aquifer. Stratigraphy is the main controlling factor restricting groundwater movement and development
of regional and perched aquifer systems within the area of the mining properties. The following is a
description of the various formations and how they influence the groundwater systems. The description
is in descending order, which parallels the general groundwater flow.

Stratigraphy Description in Detail

Flagstaff Limestone

This formation displays a strong joint pattern which permits good groundwater movement both
vertically and horizontally through the formation.

North Horn Formation

This formation is comprised of a variety of rock types which range from highly calcareous
sandstone to mudstone. Its permeability is variable.

Lenticular sandstone channels are oftentimes present in the upper and lower portions of the
formation. Water which percolates down fractures from the overlying Flagstaff Limestone
works its way into the sandstones, forming the perched water tables. The actual lateral extent,
or correlation, between the perched water tables has not been identified; and it is not practical
to do so because the tables are limited in extent and variable in stratigraphic location. Many
springs have been identified where the sandstone channels intersect the land surface.

The lower two-thirds (upper Cretaceous in age) of the formation is generally highly bentonitic
mudstone which is impermeable. It is likely that this material is acting as an aquiclude,
preventing adequate recharge from reaching the Upper Price River Formation or Castlegate
Sandstone below. The mudstones present swell when they come in contact with water.
Therefore, vertical migration of water along fractures through this material is limited because
the fractures are sealed by the swelling clays.
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The depth of the aquifers in the North Horn Formation is variable due to the rugged topography.
The localized perched water tables may either intersect the surface of the ground or be covered
by as much as 1,000 feet of overburden. They are located at least 1,400 feet above the coal
seam to be mined. Communication of water between the perched aquifers in the North Horn
Formation and the water flowing into the mine is limited in quantity and occurs very slowly. The
monitoring of the numerous springs located on Trail Mountain gives PacifiCorp the ability to
assess any effects that mining might have on the North Horn Formation perched aquifers.

With the data available it is not possible to compile a piezometric map of the water-bearing
strata in the North Horn Formation because the channels are discontinuous and not
interconnected.

Upper Price River Formation

The Upper Price River Formation is comprised predominantly of sandstone but commonly
contains mudstone beds between the point bar deposits. It is generally void of water because it
lacks adequate recharge.

Castlegate Sandstone

. The formation is thought to be fairly permeable but, where it has been intersected by drill holes,
has never been found to be water-saturated. It is oftentimes dry or slightly damp in some
zones. It is void of significant water because it lacks adequate recharge.

Blackhawk Formation

The Blackhawk Formation contains only perched or limited aquifers which exist within the strata
overlying the coal seams and the upper portion of the Star Point Sandstone Formation. The
perched aquifers exist as fluvial channels (ancient river systems) which overlie and scour into
the underlying strata. These channel systems were part of a deltaic depositional setting active
during and after the coal-forming peat accumulation. The largest influx of water encountered
during the mining process occurs beneath the fluvial channels. The sandstone channels are
mainly composed of a fine-to medium-grained sand with similar characteristics to the Star Point
Sandstone Formation. The semi-permeable and porous nature of the channels allows an
effective route for water transport. Other constituents of the Blackhawk Formation (i.e.,
mudstone, carbonaceous mudstone, coal seams, and interbedded mudstones/siltstone and
sandstones) generally act as aquicludes which impede vertical groundwater flow to the lower
stratigraphic units. In areas other than where faulting and fracturing have created secondary
permeability, the migration of water from the perched aquifers-sandstone channel systems of
the Blackhawk Formation to the Star Point Sandstone Formation is limited. Extensive mining in
the Trail Mountain mine, which produces coal from the Hiawatha seam, is stratigraphically
. located on top of the upper member of the Star Point Formation Sandstone. Only minor
quantities of groundwater have been produced from the Star Point Sandstone Formation. The
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coal seams of the Blackhawk Formation are effective in impeding vertical groundwater

movement. In many areas in the mine where roof coal was left in place because of abundant
thickness or as an additional effort to support the immediate roof, production of groundwater
occurred only when roof support was installed or when a roof failure occurred exposing the
overlying sandstone channel systems. The table below lists the hydrologic characteristics of
individual rock types reported by the USGS, Open File 84-067.

Lithology: Sh, shale; St, siltstone; Ss, sandstone; f, fine grained; m, medium grained.
Hydraulic conductivity: I, impermeable to water even at a pressure of 5,000 psi.
Depth below the Hydraulic Conductivity
land surface Porosity | (feet per day)
Geologic Unit | Lithology | (ft) (%) Horizontal Vertical
Blackhawk Ss, f 1,521 14 1.5x10° 3.7x10°
Formation
Slt 1,545 3 9.3x10° 1.2x10”
Sh 1,786 2 | |
Ss, f 1,792 14 1.1x10” 3.9x10°
Sh 2,170 4 1.1x10°®
Slt 2,265 2 2.0x107 2.2x10°
Star Point Ss, m 2,466 17 3.1x107 1.1x10”
Sandstone
Ss, m 2,493 11 1.5x10” 6.6x107

The majority of the water flowing into the mines comes from within the limited fluvial channel
aquifers; however, water is also transmitted into the mine workings by way of faults, joints or
fractures, and in-mine drill holes (see Figure HF - 4, Volume 9 Hydrologic Volume). The Des-Bee-
Dove permit area is an exception. The Deer Creek Fault, which separates Deer Creek and
Wilberg/Cottonwood mines from Des-Bee-Dove, forms an aquiclude to the water migration to
the east. Since 1978 the water flowing into the mine workings has been measured. The
measurement locations in the Deer Creek Mine are shown on Map HM-2, Volume 9 Hydrologic
Volume, in the Wilberg/Cottonwood Mine on HM-3, Volume 9 Hydrologic Volume. Many
locations within the mines have been monitored in the past, but a limited number of accessible
long-term water monitoring locations now exists because most water-producing areas of the
mines are dewatered and stop flowing shortly after initial mining in the area.

In several locations in the Deer Creek and Wilberg/Cottonwood mines, such as retreated
longwall panels, water is being produced but cannot be measured because the workings are
inaccessible. The water entering these areas flows into numerous low areas in the mine which
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act as temporary sumps. The water is then pumped to the main sump located near the mine
portal. Because the pumping system in the mine is ever changing (i.e., portable pumps being
moved to various locations within the mine as the need arises), it is not possible to collect
meaningful data from specific areas of the mine that can be compared with data collected from
years or even months past.

The most accurate measurement of water flowing into the mine workings is achieved by
measuring the total water leaving the mine, which is done and reported annually in the
Hydrologic Monitoring Report. The total amount of water leaving the mine includes metered
discharge water as well as estimated water which evaporates from the mine workings.

Based on current data, several observations have been made concerning the Blackhawk water-
bearing strata. The sandstone, which is semi-permeable and porous, affords an effective route
of water transport; while relatively impervious shale in the Blackhawk Formation prevents
significant downward movement of the percolating water. Of the water-producing areas, those
closest to the active mining face exhibit the greatest flows. As mining advances the area
adjacent to the active face continues to be excessively wet, and previously mined wet areas
experience a decrease in flow. It appears that the water source is being dewatered since mined
out areas of the mine do not continue to produce water indefinitely. The water source must be
either of limited extent, e.g., a perched aquifer, or have a limited recharge capacity.

Star Point Sandstone

The Star Point Sandstone Formation overlies and intertongues with the Masuk Shale. The
formation is approximately 150 to 200 feet in thickness and consists of at least three upward
coarsening sandstone units. Mudstone units of the Masuk Shale are present above the lower
two sandstone members of the Star Point Sandstone Formation due to the intertonguing nature
of the contact between the two units.

The Star Point Sandstone Formation, which immediately underlies the Hiawatha Coal Seam,
exhibits some characteristics of an aquifer but experiences little recharge. Studies conducted by
the USGS indicate that the Star Point Sandstone Formation is of low permeability, thus limiting
its usefulness as a water-producing aquifer. Most of the water discharge from the Star Point
Formation is where it has been intersected by the major canyons in the plateau or where
faulting has caused secondary permeability. Drill holes completed in the Deer Creek and
Wilberg/Cottonwood mines defined the piezometric gradient in the lower Blackhawk/Star Point
Formation System and confirmed the groundwater flow to conform with the topographic relief
and structural features, i.e., regional dip, Straight Canyon Syncline, and regional faulting (see
Figure HF-5, Volume 9, Hydrologic Volume). This, plus the fact that the Star Point Formation is
only slightly to moderately permeable, allows only limited flow of groundwater through the
formation.
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Water in most of the Blackhawk/Star Point aquifer is confined under pressure between shale
and siltstone beds within the aquifer (USGS Lines, Open File Report 84-067). Water is released
from storage from confined aquifers mainly by compression of the sandstones and less

permeable, confining beds as pressure in the aquifer declines. The quantity of water that can be
released from storage is dependent on the storage coefficient, which is about 1x10°® per foot of
thickness for most confined aquifers (Lohman, 1971, p. 8). Data collected by PacifiCorp on the
Roans Canyon Fault System in 1988, 3 North fault crossing, confirmed the USGS storage
coefficient estimations, with values ranging from 1.6x10” to 7.0x10°. Transmissivity values
computed for pump tests conducted by the USGS on Trail Mountain on non-fully penetrating
wells in the Blackhawk/Star Point aquifer ranged from 0.7 to 100 ft* /day with a majority of the
two results ranging from 1 to 10 ft* /day. The computed transmissivity of 100 ft*> /day was
greater than the laboratory data (listed early in this section) and was believed to be due to
secondary permeability in the form of fractures. Transmissivity results ranging from 0.7 to 10
ft’/day are indicative of the low permeability rock in most of the cretaceous and tertiary strata
within the Wasatch Plateau.

Groundwater Occurrence

Groundwater naturally discharges, in greatly varying quantities, from most formations exposed in East
and Trail Mountains. Approximately 75% of the identified springs issue from the North Horn Formation,
which comprises nearly the entire plateau surface of these areas. No springs have been identified which
discharge from the Star Point Sandstone or the Mancos Shale.

Within the mines, groundwater issues from short-lived roof drips, the mine floors in some locations in
the Trail Mountain, Deer Creek, Cottonwood, and Wilberg mines, and from the mine roof and mine floor
after encountering some faults. Confined groundwater occurs in monitoring wells in the Star Point
Sandstone that have been installed in the mines and elsewhere. Groundwater discharge is generally not
associated with the Mancos Shale.

Springs and Seeps

The most frequent occurrences of springs are those located about 150 to 350 feet below the top of the
North Horn Formation (see Figure HF-6, Volume 9, Hydrologic Volume). The drill hole data show a
predominance of fluvial siltstone and sandstone at that stratigraphic interval. These sedimentary rocks
represent many isolated fluvial systems which are water-bearing. The springs are formed where the
fluvial channels intersect the land surface. Because the fluvial channels within this zone are generally
not interconnected, the springs are not interrelated but share the same mode of occurrence.

Numerous springs located in the lower portion of the North Horn Formation occur when water flowing
through fluvial sandstones which are underlain by a thin zone of impervious mudstone at the base of the
North Horn Formation intersect the land surface. The surface drill hole data indicate that impervious
mudstone units occur at the upper and lower portion of the North Horn Formation. Even though these
individual mudstone layers are discontinuous, the occurrence of this type of strata exists throughout the
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East Mountain Property. As part of Volume 9 - Hydrologic Support Information, logs of representative
holes from the East Mountain exploration programs are included to document the occurrence of this
type of strata (additional drill hole data are located at PacifiCorp's Salt Lake or Huntington offices). The
springs related to this mode of occurrence are not generally interrelated because they are fed by waters
flowing through isolated fluvial channel sandstones and siltstones.

Several springs are located along the Roans Canyon Fault Graben. Generally, the springs are located
within the North Horn Formation along the fault zone. Few springs are located in the area below the
base of the North Horn Formation below where the impervious mudstone is located, supporting the fact
that water percolating down a fracture or fault is stopped from further downward travel when it
reaches the impervious clay zone which forms a seal along the fracture. Many of the largest springs on
East Mountain are located along this fault system. Because the fault system is located along the trough
of the Straight Canyon Syncline, water from both the north and the south flows toward the fault where
it is allowed to migrate to the land surface. The springs located along this fault zone are generally
interrelated.

A few springs are located within both the Flagstaff and Price River formations; however, their
occurrence is insignificant in comparison to springs located in the North Horn Formation.

Generally springs with discharges exceeding 50 gpm are associated with faulting where permeability has
been increased by fracturing. The discharge of the springs varies directly with the amount of
precipitation and also varies seasonally. Discharge is greatest during the snow melt period, normally
from late April through the month of June. Following periods of groundwater recharge the discharge
recedes fairly rapidly at first, then gradually, indicating a double porosity effect. At the end of the water
year the remaining discharge is only twenty to thirty percent (20-30%) of the peak discharge. Annual
variations and historical comparisons are depicted in the annual Hydrologic Monitoring reports.

Spring Discharge Characteristics

More than 100 spring hydrographs have been created from water monitoring data and analyzed.
Approximately 75% of the springs discharge from the North Horn Formation. The remainder discharge
from creek bottom alluvial systems, the Flagstaff Limestone, the Price River Formation, the Castlegate
Sandstone, and the Blackhawk Formation. No springs have been identified which discharge from the
Star Point Sandstone or Mancos Shale.

Groundwater hydrology of East Mountain is a dynamic and complex process. Simply comparing yearly
precipitation values to discharge rates does not accurately reflect the complete hydrologic situation.
PacifiCorp has been comparing spring discharge rates to yearly precipitation as a simple trend indicator
since the inception of the spring monitoring program. However, thorough analysis of yearly spring
discharge data must take in account a multitude of hydrologic and climatic factors including;

e slope aspect of the recharge area (south facing versus north facing slope),
e type of vegetative cover,

PacifiCorp |




[ DISCUSSION OF THE GEOLOGY AND THE GROUNDWATER HYDROLOGY OF EAST AND TRAIL
YN/ October 29, 2013

e timing, type, and areal distribution of precipitation (snow or rain),

e timing of data collection versus precipitation,

e geologic occurrence of the spring (whether joint/fracture/fault controlled, outcrop of near
surface fluvial sandstone channel systems or down gradient drainage flow systems),

e change in head differential, migration of source or source measuring point

e alteration of the recharge area: example - timbering practices, fires

change/disruption of the discharge area: examples — grazing, wildlife, attempts to replace or
enhance the discharge location and piping structures.

PacifiCorp recognized this dynamic hydrogeologic system and designed the groundwater/spring
monitoring program based on the following criteria:

< Stratigraphic position (geologic formations ranging from the Flagstaff Limestone to the coal
bearing Blackhawk Formation, structural control aspects — faulting)

X Area of potential influence from subsidence (springs monitored within and outside the area of
potential impact)

5 Representative areal distribution of springs (takes into account the variable aspect of
precipitation)

< Established water rights

X

o

Measurable flow based on historical surveys

o

* Reliable measuring point(s)

In addition to the site selection process, PacifiCorp established the spring monitoring program
sampling schedule (July — peak flow and October — base flow) to conform to normal early and late
season access to the mountainous terrain allowing for a consistent yearly comparison. However,
during periods of below normal precipitation, especially prolonged periods of drought, timing of
data collection can skew or miss the peak flow volumes. This is particularly evident in the southern
portions of the East Mountain and Trail Mountain. Each of the variables listed above is taken into
account to assess potential interruptions to the groundwater systems by underground mining.

Over the last thirty years, Central Utah has experienced extreme climatic cycles, including an
unprecedented record setting wet cycle in the late seventies and early eighties followed by several
prolonged drought cycles. Development of PacifiCorp’s spring monitoring program coincided with
the record setting wet period elevating recharge and discharge rates to levels not achieved since
this period. Monitoring data reveals that the unprecedented record setting wet cycle resulted in
elevated flows for several years after even though the hydrologic cycle was returning to a normal
pattern. However, instead of returning to a long term normal cyclic pattern, the intermountain
west experienced several periods prolonged extreme drought. Episodic cycles of normal
precipitation following these periods of extreme drought have ultimately affected the recharge and
discharge of the near surface shallow spring systems. This is evident in reviewing similar declining
discharge recession curves of springs that are outside the influence of mining. Surface runoff data
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from drainages of East and Trial mountains confirms the trends of the groundwater system
monitoring.

Summary

PacifiCorp proposes to eliminate spring monitoring on certain springs on both the East Mountain and
Trail Mountain mining properties. Many of these springs have been monitored as early as 1977 for both
quantity and quality of the spring’s discharge. PacifiCorp instituted a Hydrologic Monitoring Program in
1979 which has been approved by the State of Utah, Division of Qil, Gas and Mining (DOGM) and the
Office of Surface Mining (OSM). All data collected have been and will continue to be submitted to OSM,
DOGM, United States Forest Service (USFS), and the Bureau of Land Management (BLM) each year in the
annual Hydrologic Monitoring reports.

In-house research has been conducted on the collected data to analyze the interrelationships between
the surface and groundwater hydrologic systems and the potential impacts associated with
underground mining. Analysis has included; seep and spring surveys, drainage surveys, baseline data
collection, and other hydrologic studies.

The Bureau of Mines conducted a study looking at mining induced subsidence and its potential
disruption to the hydrologic systems of the Wasatch Plateau. The study hypothesized that springs are
expected to show a greater response to underground mining where they are located over panels than
those located over mains or barrier pillars since overburden deformation occurs over longwall panels as
the roof caves and fractures form in the overburden. The springs in this study did not show a dramatic
decrease in flow as was expected.

The study concluded that the limited response observed for the springs was thought to be influenced by
site-specific conditions that buffered the effects of mining. These conditions include the thick
overburden present and the presence of formations in the overburden that contain hydrophilic clays
and mudstones. These clays were described to act as aquatards retarding the migration of water,
lessening the vertical extent of strata dewatering.

This discussion also has included a presentation of the geology the East and Trail Mountain mining
properties and its association to the surface and ground water systems. It has been shown that geology
controls the movement of groundwater. Waters entering the groundwater system occur mostly from
snow melt. The amount of water which enters the groundwater system, however, is highly variable
because the terrain and slope aspect of the area is highly variable. On steeper and/or south facing
slopes, water has less chance to infiltrate into the groundwater system.

Stratigraphy has been noted as the main controlling factor restricting groundwater movement. All of
the geologic formations which surface in the area have a relatively low permeability which further
reduces the amount of water entering the groundwater system. Data collected from holes drilled
through the strata have identified two separate isolated aquifer systems on the East and Trail Mountain
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properties; the first is localized perched water tables in the North Horn Formation, and the second is a
combination of localized perched water tables in the Blackhawk Formation and the Star Point Sandstone
which exhibits some limited potential as a regional aquifer. These systems have been identified as part
of Mayo & Associates “Investigation of Surface-Water and Groundwater Systems in the PacifiCorp Lease
Area, East and Trail Mountains”, as active and inactive groundwater systems.

Active groundwater flow systems have excellent hydraulic communication with the surface and thus are
dependent on annual recharge events and are affected by short term climatic variability. Inactive
groundwater flow regimes contain old groundwater (i.e. 2,000 to 12,000 years), have very limited
hydraulic communication with the surface and with other active groundwater flow systems, and are not
influenced by either annual recharge events or short term climatic variability.

Finally, justification statements have been prepared by PacifiCorp to justify the elimination of certain
spring monitoring responsibilities by the company. As quality and quantity parameters have been
monitored, there has been no data collected that shows any diminution or impacts to the quality of the
surface or groundwater systems associated to PacifiCorp’s mining operations within the East and Trail
Mountain mining properties.

Flow data for springs has been presented comparing July’s peak flow to the collected precipitation data
from PacifiCorp’s East Mountain weather station as well as the Palmer Hydrologic Drought Index. The
data shows a very prominent correlation and trends suggest that spring flow is most likely regulated by
climate rather than being impacted by underground mining operations. There has been no evidence in
the 33 years of monitoring by PacifiCorp and others that suggest underground mining operations have
impacted any spring discharges within the East or Trail Mountain mining areas.

This discussion report concludes that for all the investigations, research, analysis of the data, and
information collected of the geologic and hydrologic systems within the East and Trail Mountain mining
properties, there has not been any relationship found between the quality and quantity of spring
discharge and PacifiCorp’s underground mining operations.
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Location: Section 5, Township 17 South, Range 7 East, SLB&M. These sites are located
within the Deer Creek Mine permit along the Roans Canyon Fault Graben. The two springs
approximately 600 feet apart on the southern side of the graben.

Lease Association: This site is associated with federal coal lease U-084923. The lease
(subleased by M. McKinnon) was assigned to Utah Power & Light Co. from the Peabody Coal
Company in 1979.

Subsidence: The springs lie above an unmined area directly west of the 1% and 2™ Left longwall
panels. These panels were stopped short of complete panel extraction. Monitoring shows that
the area has little to no subsidence. No other subsidence data is included of these sites.

Water Data: Historic and post-water quality data is included for spring 89-61 and Elk Spring.
Data show insignificant variances between the historic quality and post-quality results. Historic
flow data has been collected since 1984 and has continued through 2012. This information is
found on the following page where July spring flow is plotted against precipitation data collected
from the East Mountain weather station, as well as the Palmer Drought Index for regions 4, 5,
and 6. The East Mountain weather station is located on the southern tip of East Mountain.
Spring flow shows a positive correlation with precipitation. The mode of occurrence for this site
is fault controlled. The stratigraphic location is within the North Horn Formation.

Justification for removal from monitoring: Sites 89-61 and Elk Spring were developed for
culinary use starting in 2009 by North Emery Water Users Special Services District. The spring
water is diverted into a collection line and directed down canyon through a 6 waterline and to
the slow sand water treatment plant in Huntington Canyon. The springs give NEWUSSD
additional source capacity to meet their yearly culinary demands. Although Energy West Mining
Company has monitored these sites (89-61; 1989, Elk; 1979), the data since development of the
springs is irrelevant to the mining operations. Prior to development, there have been no reported
occurrences in which mining has impacted these sites. Historic quality and quantity data has not
indicated such impacts to the site.

Since the springs have been developed for culinary use by NEWUSSD, Energy West Mining
Company retains no legal right of entry to the site, nor control of the site. Therefore, this site
will be removed from the Energy West Mining Company’s hydrologic monitoring program.

Justification Document EMS 89-61, Elk Spring
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Location: Section 12, Township 17 South, Range 7 East, SLB&M. The site is located within
the Deer Creek Mine permit boundary and situated within the confines of the Roans Canyon
Fault Graben.

Lease Association: This site has been associated with federal coal lease U-084924. The lease
was acquired by Utah Power & Light in 1977 from Peabody Coal Company. Because the spring
is located within the confines of the Roans Canyon Fault Graben no mining has not been

conducted in the immediate vicinity of the spring.
Subsidance: No subsidence has occurred in the area of Spring 79-10.

Water Data: The spring was originally chosen as a monitoring site because of its location
within the fault graben and down dip from mine workings. Its location allowed the permittee to
monitor quantity and quality parameters as related to its mining in the general area. Historic
water quality data is included for spring 79-10. Data show no abnormalities in the water quality
parameter for this area of East Mountain. Historic flow data has been collected since 1979 and
has continued through 2012. This information is found on the following page where July spring
flow is plotted against precipitation data collected from the East Mountain weather station, as
well as, the Palmer Drought Index for regions 4, 5, and 6. The East Mountain weather station is
located on the southern tip of East Mountain. Spring flow shows a positive correlation with
precipitation. The mode of occurrence as indicated above for this site is the Roans Canyon Fault
Graben. The stratigraphic location is within the North Horn Formation.

Justification for removal from monitoring: Site 79-10 has been monitored by Energy West
Mining Company since 1979. There have been no reported occurrences in which mining has
impacted this site. Historic quality and quantity data has not indicated such impacts to the site.

Although this site is within a current federal coal Lease and within the mine permit boundary, its
location is in the southern extents of the permit boundary where no future mining is planned.
Sheba Spring, located 1900 feet north and 1300 feet east of Spring 79-10, will be retained as part
of the water monitoring program of the permittee.

With the facts presented, Energy West is removing this site from its hydrologic monitoring
program and will no longer sample for quality or quantity of its discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted this site.

Justification Document EMS 79-10
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Location: Section 8, Township 17 South, Range 7 East, SLB&M. These sites are located
outside the Deer Creek Mine permit boundary and outside of a current Federal Coal Lease.

Lease Association: Sites 79-15, 79-34, and 79-35 have been associated with federal coal lease
SL-070645/U-02292. The lease was acquired by Utah Power & Light in 1977 from Peabody
Coal Company. Room and pillar mining was started in 1975 in the Blind Canyon Seam below
Spring 79-34. Longwall mining in the surrounding area includes the 2™ Left panels (completed
in 1993) to the north, 1% thru 7" Right panels (completed in 1992) to the west and in the location
of spring 79-35, and 17 Right panels (completed in1991) to the south. There has been no
second mining below springs 79-15 and 79-34.

The permittee submitted an application for the relinquishment of 1,240 acres in April 1997. In
March 2006, The BLM approved (with USFS and DOGM concurrence) relinquishment of this
acreage. This approval was retroactive as of the date of the submittal. There are no remaining
economical recoverable coal reserves in the relinquished area.

Subsidence: Refer to the Supplemental Volume 1, Lease Relinquishment, tab Phase III, tab
Data Report Summary for additional subsidence information. Additional data from the 2004
Annual Subsidence Report is included herein.

Subsidence in the vicinity of spring 79-35 and west of the area of springs 79-15 and 79-34
reached a maximum of less than 1 foot. The subsided areas to the north and south were of lesser
extent. Subsidence was determined complete in 1994. There is no subsidence in the vicinity of
springs 79-15 and 79-34 and there has been no evidence to show any impacts to quality or
quantity of the spring’s discharge.

Water Data: Since the area underlying springs 79-15 and 79-34 was mined prior to spring
monitoring, no pre-mining data is available. Historic data show no abnormalities in the water
quality parameters for this area of East Mountain.

Pre- and Post- water quality data is included for spring 79-35. Data show insignificant variances
between pre- and post- mining quality results Historic flow data has been collected for these
springs since 1981 and has continued through 2012. This information is found on the following
page where July spring flow is plotted against precipitation data collected from the East
Mountain weather station, as well as the Palmer Drought Index for regions 4, 5, and 6. The East
Mountain weather station is located on the southern tip of East Mountain. Spring flow shows a
positive correlation with precipitation. The mode of occurrence for these springs are permeable
fluvial channels that intersect the land surface within the stratigraphic location of the North Horn
Formation.

Justification Document EMS 79-15, 79-34, 79-35



[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Justification for removal from monitoring: Springs 79-15, 79-34, and 79-35 have been
monitored by Energy West Mining Company since 1979. All sites are located in the upper
reaches of the Huntington drainage within the North Horn Formation. They occur from fluvial
channels intersecting the land surface. Springs 79-15 and 79-35 are approximately the same
elevation as Ted’s Tub and show similar flow characteristics. 79-15 is within the drainage of
Deer Creek Canyon where runoff from snowmelt is concentrated. Spring 79-35 is located below
a ridge below where snow drifts form recharging the area above. Vegetative cover in the area of
the springs is heavy which seems to delay runoff and produces good spring flows in July.

Spring 79-34 is located in the upper reaches of Whetstone Canyon and within the drainage where
runoff from snowmelt is concentrated. The slope where the spring is located is north-facing and
within heavy vegetative cover. Like 79-15 and 79-35, these heavily vegetated areas tend to
delay runoff and produce good spring flows in July.

Subsidence within the area of the springs is minimal, averaging between one and two feet.

Since the federal coal lease has been relinquished (with DOGM concurrence) and the sites are no
longer within the boundaries of a mine permit, Energy West Mining Company retains no legal
right of entry to the site, nor control of the site. These sites show consistently variable flow over
time. Energy West believes that the variability of flow has been influenced by climatic
conditions and not underground mining operations. Although single seam mining has
undermined these springs, there is no indication that there have been impacts from underground
coal mining operations.

With the facts presented, Energy West is removing these sites from its hydrologic monitoring
program and will no longer sample for quality or quantity of their discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted these sites.

Justification Document EMS 79-15, 79-34, 79-35
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM]|

Location: Section 18, Township 17 South, Range 7 East, SLB&M. This site is located within
the Deer Creek Mine permit boundary and within the federal coal lease U-084923.

Lease Association: This site is associated with federal coal lease U-084923. The lease
(subleased by M. McKinnon) was assigned to Utah Power & Light Co. from the Peabody Coal
Company in 1979. The Blind Canyon seam has been mine in this lease. Panel development
began the Blind Canyon Seam in 1991 from Deer Creek’s 4™ South Mains. Longwall mining
occurred on the west side of the 4™ South Mains where six panels were extracted. Mining in this
area was completed in 1992.

Subsidance: Maximum subsidence in the area north and adjacent to Spring 79-29 has
stabilized at approximately less than one foot. A comparison of the subsidence shown on
the 1996 subsidence map to equivalent maps for years 1993, 1994, and 1995 shows
subsidence was stable and complete for this area.

Additional data from the 2004 Annual Subsidence Report is included herein for the area north of
Spring 79-29.

Water Data: Pre- and Post-mining water quality data which dates back to 1979 is included for
spring 79-29. Data show insignificant variances between pre- and post-mining quality results.
Historic flow data has been collected since 1981 and has continued through 2012. This
information is found on the following page where July spring flow is plotted against precipitation
of the East Mountain weather station, as well as the Palmer Drought Index for regions 4, 5, and
6. The East Mountain weather station is located on the southern tip of East Mountain. Spring
flow shows a positive correlation with precipitation. The mode of occurrence for this site is
permeable fluvial channel that intersect the land surface. The stratigraphic location is within the
North Horn Formation.

Justification for removal from monitoring: Site 79-29 has been monitored by Energy West
Mining Company since 1981. The spring is located on the West side of East Mountain in the top
reaches of Roans Canyon. The spring has a western orientation and located in heavily vegetated
cover. These areas tend to delay runoff and produce good spring flows in July.

Like other springs located in the North Horn Formation, spring 79-29 occurs in a permeable
fluvial channel that intersects the land surface. The spring is underlined by impermeable
mudstones that disconnect shallow formed springs from lower stratigraphic structures.

Spring flow is fairly consistent with the reported precipitation from the East Mountain weather
station and the Palmer Hydrological Drought Index. This site is located with a current federal
coal lease and within the Deer Creek mine permit boundary. There are no plans for any future
mining in this area as this area has been completely mined out. Permanent seals have been

Justification Document EMS 79-29



[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

‘ installed underground that completely isolates the area from the rest of the mine. Permanent
seals eliminate the potential for any further mine development.

Although the sites show decreases to their flow over time, Energy West believes that the
decreased flow has been influenced by climatic conditions and not underground mining
operations. The trend of this spring mimics the trend of springs 79-26 and 79-32 both of which
have not been undermine by underground coal mining operations.

With the facts presented, Energy West is removing this site from its hydrologic monitoring
program and will no longer sample for quality or quantity of their discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted this site.

Justification Document EMS 79-29
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: 79-29

Spring

: 9,365 feet

Elevation
Coordinate

N 39°20°49.5“ W 111°10°27.6"

Aspect: West

North Horn

Associated Formation




[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM]|

Location: Section 16 and 17, Township 17 South, Range 7 East, SLB&M. Historically, these
sites were located within the Deer Creek Mine permit boundary; however, since relinquishment
of lease SL-070645/U-02292 and U-083066, (see below) the sites now lie outside any federal
coal lease or mine permit boundary.

Lease Association: Springs 79-38 and 89-60 were associated with federal coal lease SL-
070645/U-02292. Ted’s Tub was associated with Federal Coal lease U-083066. The former was
acquired in 1977 by Utah Power & Light from Peabody Coal Company. The latter, PacifiCorp
was the sublessee to the Church of Jesus Christ of Latter Day Saints who was leaseholder of U-
083066. Panel development off of the 3™ South Mains was started in 1988 in the Blind Canyon
Seam for the 12" Right through 17" Right longwall panels. Extraction of these panels was
completed in 1991.

For development in the Hiawatha Seam (Wilberg/Cottonwood Mine) near the vicinity of the
springs, the 9" Left longwall panel was completed in 1992

The permittee submitted an application for the relinquishment of 1,240 acres (SL-070645/U-
02292) and 60 acres (U-083066) in April 1997. In March 2006, the BLM approved (with USFS
and DOGM concurrence) relinquishment of this acreage. This approval was retroactive as of the
date of the submittal. There are no remaining economical recoverable coal reserves in the
relinquished area.

Subsidence: Maximum subsidence in the mined area stated above reached approximately 13
feet. However, this was in the areas where double seam extraction took place (3™ thru 5™ Right
longwall panel (DC) and the 2" thru 5" Left panel (WIL/CTW)); south of springs. The attached
North/South Profile (2004 Annual Subsidence Report) shows only approximately 4 feet of
subsidence occurred near 79-38, 89-60, and Ted’s Tub. A comparison of the subsidence shown
on the 1996 subsidence map to equivalent maps for years 1993, 1994, and 1995 shows
subsidence was stable and complete for this area. Refer to Supplemental Volume 1, Lease
Relinquishment, tab Phase IlI, tab Data Summary Report, pages 14 thru 17 and pages 24 thru 26.

Additional data from the 2004 Annual Subsidence Report is included herein.

Water Data: Pre- and Post-water quality data is included for springs 79-38, and Ted’s Tub.
Data show insignificant variances between pre- and post-quality results. Spring 89-60 was added
to the water monitoring program in 1989 as a request from the Manti-LaSal National Forest. No
pre-mining quality data exists for this spring.

Historic flow data has been collected since 1981 (springs 79-38, Ted’s Tub) and 1989 (spring 89-
60) and has continued through 2012. A graph shows the July spring flow plotted against
precipitation of the East Mountain weather station, as well as the Palmer Drought Index for

Justification Document EMS 79-38, 89-60, Ted’s Tub




[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

regions 4, 5, and 6. The East Mountain weather station is located on the southern tip of East
Mountain. Spring flow shows a positive correlation with precipitation. The mode of occurrence
for Spring 79-38 is flow along permeable strata underlain by impermeable mudstone which
intersect the land surface. The stratigraphic location for 79-38 is the base of the North Horn
Formation. No mode of occurrence has been identified for Spring 89-60. This spring is
stratigraphically located in the Price River Formation. Mode of occurrence for Ted’s Tub is
permeable fluvial channels that intersect land surface. The stratigraphic location for this spring
is the North Horn Formation.

Justification for removal from monitoring: Sites 79-38, Ted’s Tub and Site 89-60 are located
in the upper reaches of a sub-drainage in Deer Creek Canyon. Springs 79-38 and Ted’s Tub are
located in the North Horn Formation. They occur from fluvial channels intersecting the land
surface. Spring 89-60 is located in the Price River Formation. All three springs have an east to
northeast orientation in heavy vegetative cover.

79-38:

This site has been monitored by Energy West Mining Company since 1979. It’s location in the
drainage with heavy vegetative cover and oriented on a northeast facing slope seems to produce
very good flows in July. However, recent recession data (refer to Annual Reports) show that the
spring loses 90 — 100 percent of its flow by October. A thorough analysis of this spring suggests
that its flow or discharge is controlled by climatic episodes.

Spring flow is fairly consistent with the reported precipitation from the East Mountain weather
station and the Palmer Hydrological Drought Index. This site is located within the relinquished
federal coal lease and outside of the Deer Creek and Wilberg/Cottonwood mine permit
boundaries. There are no plans for any future mining in this area as this area has been
completely mined out. Permanent seals have been installed underground in the Deer Creek Mine
to isolate the underground workings from the rest of the mine. The Wilberg/Cottonwood Mine
has been permanently sealed at its portals. Permanent seals eliminate the potential for any
further mine development.

89-60:

This site has been monitored by Energy West Mining Company since 1989 for quality for flow.
It’s location in the drainage with heavy vegetative cover and oriented on an east facing slope
seems to produce very good flows in July. However, recession data (refer to Annual Reports)
show that the spring loses 90 — 100 percent of its flow by October. A thorough analysis of this
spring suggests that its flow or discharge is controlled by climatic episodes.

Justification Document EMS 79-38, 89-60, Ted’s Tub



[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Spring flow is fairly consistent with the reported precipitation from the East Mountain weather
station and the Palmer Hydrological Drought Index. This site is located within the relinquished
federal coal lease and outside of the Deer Creek mine permit boundary. There are no plans for
any future mining in this area as this area has been completely mined out. Permanent seals have
been installed underground in the Deer Creek Mine to isolate the underground workings from the
rest of the mine. Permanent seals eliminate the potential for any further mine development.

Ted’s Tub:

This site has been monitored by Energy West Mining Company since 1979. It’s location in the
drainage with heavy vegetative cover and oriented on a northeast facing slope seems to produce
very good flows in July. However, recent recession data (refer to Annual Reports) show that the
spring loses 60 — 90 percent of its flow by October. A thorough analysis of this spring suggests
that its flow or discharge is controlled by climatic episodes.

Spring flow is fairly consistent with the reported precipitation from the East Mountain weather
station and the Palmer Hydrological Drought Index. This site is located within the relinquished
federal coal lease and outside of the Deer Creek and Wilberg/Cottonwood mine permit
boundaries. There are no plans for any future mining in this area as this area has been
completely mined out. Permanent seals have been installed underground in the Deer Creek Mine
to isolate the underground workings from the rest of the mine. The Wilberg/Cottonwood Mine
has been permanently sealed at its portals. Permanent seals eliminate the potential for any
further mine development.

These sites show consistently variable flow over time. Energy West believes that the variability
of flow has been controlled by climatic conditions and not underground mining operations.
Although single and double seam mining has undermined these springs, there is no indication
that there have been impacts from underground coal mining operations.

With the facts presented, Energy West is removing these sites from its hydrologic monitoring
program and will no longer sample for quality or quantity of their discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted these sites.

Justification Document EMS 79-38, 89-60, Ted’s Tub
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[PROPOSAL TO REMOVE SITE FROM
WATERMONITORING PROGRAM]|

Location: Section 15, Township 17 South, Range 7 East, SLB&M. This site is located within
the Deer Creek Mine permit boundary and within the federal coal lease SL-070645/U-02292.
The site was originally located within the Wilberg/Cottonwood and Deer Creek mine permit
boundary. The Wilberg/Cottonwood mine permit boundary was reduced which excluded the
area of spring 82-52 from its permit boundary. DOGM approved this permit boundary reduction
in 2002.

Lease Association: This site is associated with Federal Coal lease SL-070645/U-02292. The
lease was acquired by Utah Power & Light in 1977 from Peabody Coal Company. Both the
Hiawatha and Blind Canyon seams have been mined in this lease. For mining areas near the
spring, room and pillar mining began in the Blind Canyon Seam in 1975 from Deer Creek’s 2nd
South Mains.

Subsidence: Spring 82-52 lies west of the 2™ South Mains of the Deer Creek Mine. The
mining in this area was completed well before subsidence monitoring was initiated. It is most
likely that some subsidence has occurred, but the total amount cannot be quantified. However,
no subsidence has occurred since photogrammetric monitoring began in 1980. Refer to
Supplemental Volume 1, Lease Relinquishment, tab Phase III, tab Data Summary Report, pages
14 thru 17 for lease specific information, and assessment of the environmental impacts.

Additional data from the 2004 Annual Subsidence Report is included herein.

Water Data: Post-mining water quality data is included for spring 82-52 for years 1982 thru
2012. No pre-mining data is available. Data did not show a significant difference in quality as
compared to springs that haven’t been undermined.

Historic flow data has been collected since 1982 and has continued through 2012. This
information shows the July spring flow plotted against precipitation of the East Mountain
weather station, as well as, the Palmer Drought Index for regions 4, 5, and 6. The East Mountain
weather station is located on the southern tip of East Mountain. Spring flow shows a positive
correlation with precipitation. The mode of occurrence for this spring has not been identified.
The stratigraphic location is within the Price River Formation.

The U.S. Bureau of Mines completed an independent study (1994) of the mining impacts on the
hydrology of East Mountain (Response of Springs to Longwall Coal Mining at the Deer Creek
and Cottonwood Mines, Wasatch Plateau, Ut., Information Circular 94005, U.S. Bureau of
Mines). This report is included as Appendix A in this submittal. The data in this study was
collected by PacifiCorp from springs determined to represent hydrologic conditions on East
Mountain. Spring 82-52 was included as part of this study.

Justification Document EMS 82-52



[PROPOSAL TO REMOVE SITE FROM
WATERMONITORING PROGRAM|

Justification for removal from monitoring: Site 82-52 has been monitored by Energy West
Mining Company since 1982. The spring is located on a north-facing slope in Deer Creek
Canyon. The spring has been developed; however, the site has deteriorated rapidly

(fence/collection/pond) due to cattle grazing and lack of maintenance.

Vegetative cover is heavy in the area of the spring which may account for the good recorded July
flow data. However, during the drought periods from 1987 to 1992 and again from 2000 thru
2004 flow monitoring showed near zero or zero discharge. Spring flow continued once climatic
wet conditions returned.

Although the stratigraphic location of this spring is in the Price River Formation, it is near the
contact of the North Horn Formation in which impermeable clays and mudstones dominate the
rock types that limit percolation of ground waters to lower stratigraphic structures or
underground mining areas.

Spring flow is consistent with the reported precipitation from the East Mountain weather station
and the Palmer Hydrological Drought Index. This site is located within a current federal coal
lease and within the Deer Creek mine permit boundary. There are no plans for any future mining
in this area as this area has been completely mined out. Permanent seals have been installed
underground. Permanent seals eliminate the potential for any further mine development.

Although the site shows a decrease to its flow over time, Energy West believes that the
decreased flow has been influenced by climatic conditions and not underground mining
operations. The trend of this spring mimics the trend of springs 79-26 and 79-32 both of which
have not been undermine by underground coal mining operations.

With the facts presented, Energy West requests that the above noted site be removed from the
hydrologic monitoring program.

Justification Document EMS 82-52



Xapu| Jybnoig Jsw|ed =
uone}diodld UIBJUNO JSBT e
2G-28 =i~

SESESF S S S S L P F P F L PSS L FE P
- - - - , - 0

0
=N
5
o oL
o
= 0
=
5 0z
o
S w
0c @
B
m e
g .
Z o o 5
B e |
aJ o _
1) 9 |
z 0s
= Gl =2
.U S

09

0z |
+ 0L

14

0d 08

HIWTVd ANV
NOILVLS ¥IHLVYIM NIVLNNOW LSV "SA (ATNr) MOTd MV3d

NOILVLIdIOFdd "SA 26-¢8 -ONIddS
SONIHdS NIVLINNOW LSV




69 [474000)% 9t 88Y SAInos d3iA10sSIa V10l

¥9 610'T¢C (474 TS FNLVYIdINIL

T€ 91S¥'8 S0 96 SAInos aianNidsns

69 88T’ S 1T¢ 11vdINS

65 91'6¢C 4" €9°LE IANIAOS

0 Sanos 13s

4% 6LLV'T 600 8 ININISSV.1Od

vL TE99:L 89 99'8 Hd

0 ASVIYO ANV 110

0]/ ¢1v0'0 0 [aly; ISINVONVIN

8 9900°0 0 00 ISINVONVIN a3AT0SSIa

¢l €€6'SE 8 ST'cy INNISINOVIA

P ¢/L80°0 0 €€0 NOdl dJnlossia

6T 9641°0 0 L0 NOdl 1v10l

£9 6°0€E 6T oty SSANAYVH

€L 9¢149'8 vZo 08 MOT4d

LT LOVL L v 80T N3IDAXO d3AT10sSsIa

L £9'789 oY 98 ALIAILONANOD

89 £90°0T [4 5 3AIOTHD

EE 1909°T 0 6 11LVNOGHVYD

(44 TovvL '8¢ 09T IANIDTVYD

19 S8'607 1433 €¢s 31LVNOGYVIIg
SISATVNV # JOVHIAV  INNWININ  INNINIXVYIN

G/6T :weas uoAue) pullg

BUIIAI )R34) 133Q
|euonesado
¢S-8

TTOC - Z86T -eieQ |edl03sIH

:8ulu\ puodas jo aleq
:Judwdojanaq jo aleq
:UOI}eIDOSSY dUIA
:eyeq Ayjenp J1a1em
:8ulads ulejunoyp ise3




wity O E000 N 0 m\ D
=i | NI A A
o - . D0 N - L) )
D“mm_.ml._ﬂl_jo D.ﬁ —r— _H_WD_I:IT:J ].!\J‘E]TJ_J,,‘J}]__HIJ_J ]]]]]]]]]] A — _M
Dmmmmmi &rm_fﬂ_.lu_ =t m[D_um.m_: [mmmmm S W A . W | I E_LFELD L LT L] L =
DOOCO 020 ] DDD DD DDWWDDW@@U@UW DDD WMW Dm DDDD mDuD Dumm
NI 0D BWW.M% 08000 I A [ o o [\ 0D < /uls
MDMMS‘D@; | OE3000000 ] m.< DDB\WWZ U Dmm W:Wu Dan
\ Deer Cree r u
DmDDw C 3rd mA; @ OO0 O
Wi 0, = - i
OROoo / S 7\ [
i v [ Va A =] e et e (] ,
“_ 1 —._ ~ Heer ﬂmmxjoﬂ h =~ ]
.LDDD‘_N 0 Q i
,rl.l-m‘_u _, o© @ O
= Pl [
L] rum_lx.wﬂﬂ‘. 0 M L0 g
TLI.-H_._ nhtwg.‘l_‘ Deer Cregk™C zo\N:/ \( \ / ] DD
B iR S s e SE S R e S a0
OXT RTINS / N SR | L0
NS A L e N ) T BN | e \oreok 8 onn Y. 7o e
oo e (ST v e T [ Y i Yo i o~ J Y e i (e Y e e
1 0 i 2 v DDD@O{W@ﬂmmT
Deern Creek A zo&\ > \ D&Oammx th i\ ]
N 0 7 A I ,
SN EEREEE SRR EER NSO N
NN EINNE] /R . ,

ENERGY WES
MINING COMPANY

HUNTINGTON, UTAH 84528

e 2004 SUBSIDENCE — ARFA 11
m mm mmm Cottonwood 11th Right Panel
D Dm%m:m | DRAWN BY: KS.F., KJ.L. .TJ.NQQ.NNM. V
D D Jﬁmm | SCALE: 1" =500"_ | prawing ¢:

Bl MARCH 09, 2005 | sueer _1_ oF _1_




JAIY 9J14d :UOIJBWIOH PIRIDOSSY

YMON :102dsy
WO0°LY,L0.TTT M ,,9°'917.0C.6€ N ‘21eulpioo)
199} T90’6 :UOIIBAD|]

(Bunds siapiaydaays "v')'v)
2S-28 :3unds




|
[PROPOSAL TO REMOVE SITE FROM WATER |
MONITORING PROGRAM|

. Location: Spring 79-26 is located in Section 17, Township 17 South, Range 7 East, SLB&M.
Spring 79-32 is located in Section 19, Township 17 South, Range 7 East, SLB&M. These sites
are located within the Wilberg/Cottonwood Mine permit boundary and within the federal coal
lease U-083066.

Lease Association: The springs are associated with federal coal lease U-083066. PacifiCorp is
the sublessee to the Church of Jesus Christ of Latter Day Saints who is the leaseholder of U-
083066.

Subsidence: No coal mining activities have occurred in the underground areas below the
springs.

Water Data: Water quality data is included for springs 79-26 and 79-32. Data show no
abnormalities in the water quality parameter for this area of East Mountain. Historic flow data
has been collected since 1981 and has continued through 2012. This information is found on the
following page where July spring flow is plotted against precipitation data collected from the
East Mountain weather station, as well as, the Palmer Drought Index for regions 4, 5, and 6. The
East Mountain weather station is located on the southern tip of East Mountain. Spring flow
shows a positive correlation with precipitation. The stratigraphic location for Spring 79-26 is
within the North Horn Formation. The Stratigraphic location for Spring 79-32 is the base of the
. Flagstaff Formation.

Justification for removal from monitoring: Sites 79-26 and 79-32 have been monitored by
Energy West Mining Company since 1979. These springs are located on the west side of the
East Mountain within heavy vegetative cover. These springs are approximately 2 mile from any
underground workings; therefore, no undermining of these springs has occurred.

Although these sites are within a current federal coal lease and within the Wilberg/Cottonwood
Mine permit boundary, its location is not in an area where future mining is planned. With the
facts presented, Energy West is removing these sites from its hydrologic monitoring program and
will no longer sample for quality or quantity of their discharge. If the Division does not agree
with Energy West’s findings, please provide compelling scientific evidence that suggests that our
underground mining operations have impacted these sites.

Justification Document EMS 79-26, EMS 79-32
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East Mountain Spring:
Water Quality Data:
Mine Association:
Date of Development:

79-26

Operational
Wilberg/Cottonwood

No Developmental Mining

Date of Second Mining:

Historical Data: 1979 - 2012

None

MAXIMUM MINIMUM  AVERAGE # ANALYSIS
BICARBONATE 368 249 320.46 35
CALCIUM 127 33.5 54.45 37
CARBONATE 30 0 4.65 20
CHLORIDE 10 4 6.44 32
CONDUCTIVITY 615 431 523.00 38
DISSOLVED OXYGEN 97 5.3 7.61 10
FLOW 10 0.33 3.34 40
HARDNESS 329 198 265.74 35
TOTAL IRON 2.7 0.05 0.46 16
DISSOLVED IRON 0.46 0 0.14 16
MAGNESIUM 37.1 9 31.16 37
DISSOLVED MANGANESE 0.09 0.002 0.02 8
MANGANESE 0.04 0 0.02 19
OIL AND GREASE 0.1 0.1 0.10 1
PH 8.6 6.9 8.10 41
POTASSIUM 7 0.3 151 21
SET SOLIDS
SODIUM 29 11.6 15152 32
SULFATE 120 8 19.59 33
SUSPENDED SOLIDS 39.4 2 15.42 13
TEMPERATURE
TOTAL DISSOLVED SOLIDS 482 240 292.94 33




East Mountain Spring:
Water Quality Data:
Mine Association:

Date of Development:
Date of Second Mining:

79-32
Operational
Wilberg/Cottonwood

No Developmental Mining

None

Historical Data: 1979 - 2012
MAXIMUM MINIMUM AVERAGE # ANALYSIS
BICARBONATE 607 338 479.74 27
CALCIUM 261 39.7 90.81 26
CARBONATE 25 0 4.00 10
CHLORIDE 28.7 14 17.99 26
CONDUCTIVITY 1489 700 896.08 26
DISSOLVED OXYGEN 12.3 5ol 7.40 5
FLOW 3 0.23 0.98 2.7
HARDNESS 698 338 429.77 22
TOTAL IRON 6.87 0.2 2.05 17
DISSOLVED IRON 2.99 0 0.36 16
MAGNESIUM 66.7 14.2 5217 26
DISSOLVED MANGANESE 0.341 0.018 0.09 11
. MANGANESE 0.14 0.003 0.05 9
OIL AND GREASE 0.6 0.6 0.60 1
PH 8.29 6.95 7.83 27
POTASSIUM 8 0.95 2.36 26
SET SOLIDS
SODIUM 45,55 21 3552 26
SULFATE 412 24 95.93 27
SUSPENDED SOLIDS 168.8 0.5 22.88 10
TEMPERATURE 56 4.4 17.06 27
TOTAL DISSOLVED SOLIDS 979 327 529.11 27
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[PROPOSAL TO REMOVE SITE FROM
WATERMONITORING PROGRAM|

Location: Section 15, Township 17 South, Range 7 East, SLB&M. These sites are located
within the Deer Creek and Wilberg/Cottonwood mine permit boundary and within the Federal
Coal lease U-040151.

Lease Association: Both 79-23 and 79-24 are located in federal coal lease U-040151. The lease
was acquired from the Church of Jesus Christ of Latter Day Saints in 1999. Both the Hiawatha
and Blind Canyon seams have been mined in this lease. Room and pillar mining began the Blind
Canyon Seam in 1974 from Deer Creek’s 2nd South Mains. From the Wilberg/Cottonwood
Mine, 1 % North was advanced in the Hiawatha Seam. Longwall mining occurred east of the
springs in the Blind Canyon Seam (Deer Creek 1987) and Hiawatha Seam (Wilberg/Cottonwood
Mine 1994).

Subsidence: Maximum subsidence in area east and adjacent to the springs has stabilized at
approximately 13 feet. The 2003 Annual Subsidence Report reported that the subsidence
has been stable since at least 1995. The springs are outside of the subsided areas.

Additional data from the 2004 Annual Subsidence Report is included herein.

Water Data: Historic water quality data is included for springs 79-23 and 79-24. Data show no
abnormalities in the water quality parameters for this area of East Mountain. Historic flow data
has been collected since 1983 and has continued through 2012. This information is found on the
following page where July spring flow is plotted against precipitation data collected from the
East Mountain weather station, as well as the Palmer Drought Index for regions 4, 5, and 6. The
East Mountain weather station is located on the southern tip of East Mountain. Spring 79-23
stopped flowing in 1987. There has been no report of flow since that time except for a small
flow of 0.2 gpm in 1998. The mode of occurrence for this site is flow along permeable strata
underlain by impermeable mudstone which intersects the land surface. The stratigraphic location
of this site is the base of the North Horn Formation.

Spring 79-24 stopped flowing in 1989. There has been little report of flow since that time. In
1998, a flow of 1.0 gpm was reported. The mode of occurrence for this site has not been
identified. The stratigraphic location of this site is the Price River Formation.

Justification for removal from monitoring: Sites 79-23 and 79-24 have been monitored by
Energy West Mining Company since 1979. The springs are located in the base of side drainage
of the Left Fork of Grimes Wash. Spring 79-23 is located approximately 1,000 feet up drainage
of 79-24. Neither spring is deep seated formational/structural type of system, rather
accumulation runoff associated with the small drainage. Recharge is limited and the southern
exposure restricts prolonged flow especially during periods of drought. Even in periods of
reduced precipitation, it is likely that flow exist for a short time frame coinciding with the snow

e —

Justification Document EMS 79-23, 79-24



[PROPOSAL TO REMOVE SITE FROM
WATERMONITORING PROGRAM]

melt. However, with the sampling scheduled for the month of July (normal access to East
Mountain), flow from this shallow system dissipates prior to the scheduled sampling timeframe.

Mining occurred near the area of 79-23 prior to recorded flow (1976-1981). After mining was
completed, and when the area experience above normal precipitation, the spring began
discharging. This is similar to 79-24 where mining was completed in 1976 in the Blind Canyon
seam. Spring discharge was recorded starting in 1981 through1986. Mining in the Hiawatha
began in 1989 after spring discharged ceased. This sequence of mining events does not correlate
well with the presence or absences of spring discharge. It is therefore believed that mining has
not impacted these sites.

Subsidence in the area of the springs has been recorded at approximately one to two feet. No
surface cracks have ever been witnessed. It is therefore believed that there have been no impacts
due to subsidence.

These springs were shown (refer to attached flow chart) to discharge from 1981 through 1986.
However, this period of continuous discharge occurred when precipitation (snow pack) was well
above normal. Energy West believes that this evidence alone shows that the springs are
influenced by climatic conditions and not underground mining operations.

Although these sites are within a current federal coal lease and within the mine permit
boundaries, their location is in the southern extents of the Deer Creek permit boundary where no
future mining is planned. The area in the vicinity of the springs has been completely mined out
in both seams of both mines. Therefore, Energy West is removing these sites from its hydrologic
monitoring program and will no longer sample for quality or quantity of their discharge. If the
Division does not agree with Energy West’s findings, please provide compelling scientific
evidence that suggests that our underground mining operations have impacted these sites.

Justification Document EMS 79-23, 79-24
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Energy West 2004 Subsidence Report
Area 2 Subsidence Profile
North - South
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Location: Section 16, Township 17 South, Range 7 East, SLB&M. Historically, this site was
located within the Deer Creek and Wilberg/Cottonwood mine permit boundaries; however, since
relinquishment of lease U-040151, (see below) the sites now lie outside any federal coal lease or
mine permit boundary.

Lease Association: Burnt Tree spring was associated with federal coal lease U-040151.
PacifiCorp was sublessee to the Church of Jesus Christ of Latter Day Saints which held the
Federal Coal Lease. In April 1997, PacifiCorp applied for partial relinquishment of 700 acres
from the lease as the area had been mined out or was unmineable due to adverse geologic,

engineering, or safety conditions.

Two seams were mined within the vicinity of the Burnt Tree spring; the Blind Canyon Seam
from Deer Creek Mine, and the Hiawatha Seam from the Wilberg/Cottonwood Mine. The spring
lies directly over the 7™ Right mined out longwall panel of the Hiawatha Seam (Wil/Cot) and on
the southern edge of the C and D North mined out panels in the Blind Canyon Seam (DC). Refer
to the profile attached herein called 2004 Subsidence — Area 11. The stated panel in the
Hiawatha Seam was completed in 1993. The stated panel in the Blind Canyon Seam was
completed in in 1987.

Subsidence: Maximum subsidence in the mined area stated above reached approximately 11
feet. However, this was in the areas where double seam extraction took place; north of the
spring.  The attached North/South Profile (2004 Annual Subsidence Report) shows
approximately 11 feet of subsidence occurred. The West/East Profile shows approximately 10 of
subsidence. Surface fractures were discovered in 1995 approximately 800 feet northwest of
Burnt Tree spring. Measurements of the spring discharge throughout the summer of 1993 and
1994 indicated that the fracturing had no effect on the spring. Yearly subsidence reconnaissance
indicated that subsidence was substantially complete by 1995. Refer to Supplemental Volume 1,
Lease Relinquishment, tab Phase III, tab Data Summary Report.

Additional data from the 2004 Annual Subsidence Report is included herein.

Water Data: Pre- and Post-water quality data is included for Burnt Tree spring. Data show
insignificant variances between pre- and post-quality results. Historic flow data has been
collected since 1983 and has continued through 2012. This information is found on the
following page where July spring flow is plotted against precipitation of the East Mountain
weather station, as well as the Palmer Drought Index for regions 4, 5, and 6. The East Mountain
weather station is located on the southern tip of East Mountain. Spring flow shows a positive
correlation with precipitation. The mode of occurrence for the Burnt Tree spring is permeable
fluvial channels that intersect the land surface. The stratigraphic location for Burnt Tree spring
is the North Horn Formation.

Justification Document EMS Burnt Tree
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Justification for removal from monitoring: The Burnt Tree spring has been monitored by
Energy West Mining Company since 1979. The site is located on the ridge above Grimes Wash.
Historically, the site was developed in the 1940’s as a culinary supply for the Deseret/Bee Hive
mines. More recently, the site has been developed and is being utilized by the Cattlemen’s
Association. Recorded discharges from the spring shows that it trends nearly identical to the
Palmer Hydrological Drought Index and the East Mountain weather station. This trending seems
to indicate that the discharges are climatically controlled.

Like other springs located in the North Horn Formation, the Burnt Tree spring occurs in a
permeable fluvial channel that intersects the land surface. The spring is underlined by
impermeable mudstones that disconnect shallow formed springs from lower stratigraphic
structures.

The site has been undermined in two seams. Subsidence data shows up to approximately 11 feet
of subsidence to the northeast of the spring. No surface cracking is evident in the area of spring,
however, surface cracks were found approximately 800 feet to the northwest. There have been
no reported occurrences in which mining has impacted this site. Historic quality and quantity
data has not indicated such impacts to the site.

Since the federal coal lease has been relinquished (with DOGM concurrence) and the site is no
longer within the boundaries of a mine permit, Energy West Mining Company retains no legal
right of entry, nor control of the site. Therefore, Energy West is removing this site from its
hydrologic monitoring program and will no longer sample for quality or quantity of its discharge.
If the Division does not agree with Energy West’s findings, please provide compelling scientific
evidence that suggests that our underground mining operations have impacted this site.

e ]
Justification Document EMS Burnt Tree
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Location: Sections 20 and 21, Township 17 South, Range 7 East, SLB&M. These sites are
located within the Deer Creek and Wilberg/Cottonwood Mine permit boundaries.

Lease Association: Springs 79-2, 79-40, 80-41, and 80-44 are associated with federal coal lease
U-040151. PacifiCorp is the leaseholder of U-040151. Spring 80-43 is associated with federal
coal lease U-083066. Panel development off of the 3 South Mains was started in 1980 in the
Blind Canyon Seam (DC) for the 1* thru 7" Right longwall panels. These panels undermine all
the above stated springs. Extraction of these panels under the springs was completed in 1986.
Panel extraction continued northward and was completed in 1991

For development in the Hiawatha Seam (Wilberg/Cottonwood Mine) near the vicinity of the
springs, the 2" thru 6™ Left longwall panel began in 1992 and was completed in 1995.

Double seam mining was only conducted below spring 79-2.

Subsidence: Maximum subsidence in the mined area stated above reached approximately 13
feet. This was in areas where double seam extraction took place (3™ thru 5™ Right longwall
panel (DC) and the 2™ thru 5" Left panel (WIL/CTW)). The attached map (2004 Annual
Subsidence Report) shows the springs location relative to the maximum subsidence. Fractures
were discovered in 1995 along the western extent of the 5, 6™, and 7" Right longwall panels.
The subsidence was virtually unchanged between 1995 and 2004 as shown in the subsidence
profile charts attached herein. Refer to Supplemental Volume 1, Lease Relinquishment, tab
Phase III, tab Data Summary Report, pages 18 -23, for more detailed information.

Additional data from the 2004 Annual Subsidence Report is included herein.

Water Data: There are two years of pre-mining water quality data for spring 79-2 as monitoring
began in 1979. Underground mining in the vicinity of this spring was completed in 1995. Data
show insignificant variances between pre- and post-mining quality results.

Pre-mining water quality data is attached for spring 79-40. Monitoring for quality parameters
began in 1979 and continued through 2012. Data show insignificant variances between pre- and
post-mining quality results.

Pre-mining water quality data is attached for spring 80-41. Monitoring for quality parameters
began in 1980 and continued through 2012. Data show insignificant variances between pre- and
post-mining quality results.

Pre-mining water quality data is attached for spring 80-43. Monitoring for quality parameters
began in 1980 and continued through 2012. Data show insignificant variances between pre- and
post-mining quality results.

Justification Document EMS 79-2, 79-40, 80-41, 80-43, 80-44
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Pre-mining water quality data is also attached for spring 80-44. Monitoring for quality
parameters began in 1980 and continued through 2012. Data show insignificant variances
between pre- and post-mining quality results.

Historic flow data has been collected for springs 79-2, 79-40, 80-41, 80-43, and 80-44. Flows
are graphed from 1981 through 2012. This information is include for these springs where July
spring flow is plotted against precipitation of the East Mountain weather station, as well as the
Palmer Drought Index for regions 4, 5, and 6. The East Mountain weather station is located on
the southern tip of East Mountain. Spring flow shows a positive correlation with precipitation

The mode of occurrence for springs 79-2 and 80-43 is permeable fluvial channels that intersect
land surface. The stratigraphic location for these springs is the North Horn Formation. The
mode of occurrence for 79-40, 80-41, and 80-44 has not been identified and the springs are
stratigraphically located in the Price River Formation.

Justification for removal from monitoring: Sites 79-2, 79-40, 80-41, 80-43, and 80-44 have
been monitored since 1979 by Energy West Mining Company. All of the springs are located in
the upper reaches of the Left Fork of Grimes Wash. As mentioned above, 79-2 and 80-43 are
found within the North Horn Formation and occur from fluvial channels that intersect the land
surface. These fluvial channels lie on top of impervious mudstones without any hydrologic

connection to formations below.

Although the listed springs are located within the drainage area of the Left Fork of the Grimes
Wash, two springs, 80-41 and 80-44, are located on a flat bench within the canyon where
recharge is limited. Their geographic location restricts prolonged flow, especially during periods
of drought. Even in periods of reduced precipitation, it is likely that flow only exists for a short
time frame coinciding with the snow melt. However, with the sampling scheduled for the month
of July (normal access to East Mountain), flow from this shallow system often dissipates prior to
the scheduled sampling timeframe. During normal periods of precipitation, the flat bench
becomes saturated and areas of discharge are formed. The gradient near the 80-44 is relatively
flat making sample collection difficult. Spring 80-41 is located downslope of the flat bench,
thereby making sample collection more representative of the area.

Spring 80-43 is located in the North Horn Formation near the base of the Flagstaff Limestone in
the head of the Left Fork of Grimes Wash. Recharge is limited and the eastern exposure restricts
prolonged flow especially during periods of drought. Even in periods of decreased precipitation,
it is likely that flow only exists for a short time frame coinciding with the snow melt. However,
with the sampling scheduled for the month of July (normal access to East Mountain), flow from
this shallow system often dissipates prior to the scheduled sampling timeframe. Flow from the

Justification Document EMS 79-2, 79-40, 80-41, 80-43, 80-44
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MONITORING PROGRAM|

adjacent spring 79-3 is more persistent than 80-43. However, flow from both of these shallow
systems is typically short lived and a direct function of the winter snowpack.

All the spring sites are within the same subsidence zone of the Deer Creek and Cottonwood
longwall panels. Subsidence ranges between one and one-half feet to nine feet. Spring 80-44
experienced the least subsidence at one and one-half feet.

All the sites show decreases to their flow over time. Energy West believes that the decreased
flow has been controlled by climatic conditions rather than by subsidence from underground
mining operations. The trend of these five springs mimics the trend of springs 79-26 and 79-32
both of which have not been influenced by underground coal mining operations.

With the facts presented, Energy West is removing these sites from its hydrologic monitoring
program and will no longer sample for quality or quantity of their discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted these sites.

Justification Document EMS 79-2, 79-40, 80-41, 80-43, 80-44
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Location: Section 20, Township 17 South, Range 7 East, SLB&M. Thise sites are located
within the Deer Creek and Wilberg/Cottonwood mine permit boundaries.

Lease Association: Spring 78-28 (a.k.a. Flag Lake) is associated with federal coal lease U-
083066. PacifiCorp is the sublessee to the Church of Jesus Christ of Latter Day Saints who is
the leaseholder of U-083066. The spring is located above the coal barrier separating the Main
West and Trail Mountain Access (TMA) in the Wilberg/Cottonwood Mine. These mains were
developed in 1978 and 1993 respectively. The Cottonwood/Wilberg Mine was sealed in 2001.
There are no current plans for re-entering this mine.

Subsidence: This area was undermined by room and pillar mining operations only. No
subsidence has ever been documented.

Water Data: Pre- and Post-mining water quality data is included for spring 79-28. Historical
data show insignificant variances of the results throughout history.

Historic flow data has been collected since 1981 and has continued through 2012. This
information is found on the following page where July spring flow is plotted against precipitation
of the East Mountain weather station, as well as the Palmer Drought Index for regions 4, 5, and
6. The East Mountain weather station is located on the southern tip of East Mountain. Spring
flow has been very consistent over the time period of 1993 through 2012. The mode of
occurrence for the springs is permeable fluvial channels that intersect land surface. The
stratigraphic location for these springs is the North Horn Formation.

Justification for removal from monitoring: Site 79-28 has been monitored by Energy West
Mining Company since 1979. The spring has a west-facing orientation and located on a bench
on the western slope of East Mountain. The area where the spring is located is heavily
vegetated. These areas tend to delay runoff and produce good spring flows in July.

Like other springs located in the North Horn Formation, spring 79-28 occurs in a permeable
fluvial channel that intersects the land surface. The spring is underlined by impermeable
mudstones that disconnects shallow formed springs from lower stratigraphic structures.

Uncharacteristically, spring 79-28 has had very consistent flow since 1993. Although there has
been two major drought periods, it seems flow has not been influenced greatly. Flows have
averaged about 1.0 gallon per minute.

The site is located within a current federal coal lease and within the Deer Creek mine and
Wilberg/Cottonwood permit boundaries. There are no plans for any future mining in this area as
this area has been completely mined out. Permanent seals have been installed underground in
the Deer Creek Mine to isolate the area from the rest of the mine. The Wilberg/Cottonwood

Justification Document EMS 80-46, 80-47




[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM|

Mine has been permanently sealed at its portals. Permanent seals eliminate the potential for any
further mine development.

With the facts presented, Energy West is removing this site from its hydrologic monitoring
program and will no longer sample for quality or quantity of their discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted this site.

Justification Document EMS 80-46, 80-47
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[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM| |

Location: Section 21, Township 17 South, Range 7 East, SLB&M. These sites are located
within the Deer Creek and Wilberg/Cottonwood mine permit boundaries.

Lease Association: Springs 80-46 and 80-47 are associated with federal coal lease U-040151.
PacifiCorp is the sublessee to the Church of Jesus Christ of Latter Day Saints which is the
leaseholder of the Federal Coal Lease. The springs are located above the coal barrier separating
the Main West and 1* West Mains in the Wilberg/Cottonwood Mine. These mains were
developed in 1977. Two panels south of the springs (2™ and 3™ West longwall panels) have
been completely extracted from the Hiawatha Seam.

Subsidence: = Maximum subsidence within the area of the longwall panels reached
approximately 3 to 4 feet. No subsidence is reported in the vicinity of the springs. Refer to the
2004 Annual Subsidence Report data which are included herein.

Water Data: Post-mining water quality data is included for springs 80-46 and 80-47. Historical
data show insignificant variances of the results throughout history.

Historic flow data has been collected since 1981 and has continued through 2012. This
information is found on the following page where July spring flow is plotted against precipitation
of the East Mountain weather station, as well as the Palmer Drought Index for regions 4, 5, and
6. The East Mountain weather station is located on the southern tip of East Mountain. Spring
flow shows a positive correlation with precipitation. The monitoring location for spring 80-47
was relocated to the east due to private property development. Single point monitoring includes
flow from both sources (80-46 and 80-47) and has been referred to as 80-47(refer to photo). The
mode of occurrence for the springs is permeable fluvial channels that intersect land surface. The
stratigraphic location for these springs is the North Horn Formation.

Justification for removal from monitoring: Sites 80-46 and 80-47 have been monitored by
Energy West Mining Company since 1980. The springs have a north-facing orientation and
located near the ridge top of the Left Fork of the Grimes Wash. The area where the springs are
located are heavily vegetated. These areas tend to delay runoff and produce good spring flows in
July.

Like other springs located in the North Horn Formation, springs 80-46 and 80-47 occur in a
permeable fluvial channel that intersects the land surface. The springs are underlined by
impermeable mudstones that disconnects shallow formed springs from lower stratigraphic
structures.

Spring flow is fairly consistent with the reported precipitation from the East Mountain weather
station and the Palmer Hydrological Drought Index. The sites are located within a current
federal coal lease and within the Deer Creek mine and Wilberg/Cottonwood permit boundaries.
There are no plans for any future mining in this area as this area has been completely mined out.

Justification Document EMS 80-46, 80-47



[PROPOSAL TO REMOVE SITE FROM WATER
MONITORING PROGRAM]|

Permanent seals have been installed underground in the Deer Creek Mine to isolate the area from
the rest of the mine. The Wilberg/Cottonwood Mine has been permanently sealed at its portals.
Permanent seals eliminate the potential for any further mine development.

Although the site shows a general decrease to its flow over time, Energy West believes that the
decreased flow has been influenced by climatic conditions and not underground mining
operations. The decreasing trend of this spring mimics the trend of springs 79-26 and 79-32 both
of which have not been undermine by underground coal mining operations.

With the facts presented, Energy West is removing these sites from its hydrologic monitoring
program and will no longer sample for quality or quantity of their discharge. If the Division does
not agree with Energy West’s findings, please provide compelling scientific evidence that
suggests that our underground mining operations have impacted these sites.
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