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October 11, 2018 Electronically Submitted

Utah Coal Program

Utah Division of Oil, Gas, and Mining

1594 West North Temple, Suite 1210

P.O. Box 145801

Salt Lake City, Utah 84114-5801

Subject: Task #5690, Amendment to Volume 9, Appendix A-1 to Reduce the Hydrologic

Monitoring Program for Sites Within and Outside Mine Permit Boundaries,
PacifiCorp, Deer Creek Mine C/015/0018, Emery County, Utah.

Amendment to Volume 1, R645-301-720 Hydrologic Resources and Monitoring
Requirements (Including map HM-1A), to Reduce the Hydrologic Monitoring
Program for Sites Within and Outside Mine Permit Boundaries, PacifiCorp, Deer
Creek Mine C/015/0018, Emery County, Utah.

PacifiCorp, by and through its wholly-owned subsidiary, interwest Mining Company “Interwest”,
submitted an amendment to amend Volume 9, Hydrologic Volume, Appendix A, to reduce the
water monitoring responsibilities as outlined in the hydrologic monitoring program, on June 6,
2018. PacifiCorp sent a follow-up letter to the Division on June 25, following discussions at the
Collaborative Meeting, suspending the monitoring program indefinitely due to hazardous
conditions and Forest Service closures caused by the Trail Mountain Fire.

Since the June 25 letter, the Trail Mountain wildfire that began as a prescribed burn and that
jumped out of control on June 5, 2018, eventually spread across the top of East Mountain,
burning over 18,000 acres of lands above and around the PacifiCorp Deer Creek mine properties
and permit area, devastating the vegetation and landscape. Nearly all of the surface springs that
are in the PacifiCorp monitoring program that overlie the underground mining area are within
the burned area. Nearly all of the few springs that remain outside the fire area are outside of the
mining area as well. The destruction of the vegetation within the fire area has the potential to
significantly alter the hydrologic characteristics of the springs and their recharge on East
Mountain and mask any effects that could possibly be caused by mining. In addition, the surface
hydrologic monitoring sites established and monitored for nearly thirty years are now completely
impacted by the Trail Mountain fire. More than three years have elapsed since the cessation of
mining activities at Deer Creek. Data presented in the above amendments shows that there has
been no effect on the hydrologic balance from mining at Deer Creek.

On July 18, 2018, PacifiCorp received response from the Division identifying deficiencies to Task
#5690. Specifically, two deficiencies were listed:
e Groundwater Water Monitoring
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o The permittee must conduct a field inspection in conjunction with the Division and
USDS Forest Service in order to ascertain the extent of monitoring that is required
to assess potential impacts/material damage to the hydrologic balance within and
adjacent to the permit area.
e Surface Water Monitoring
o The permittee must conduct a field inspection in conjunction with the Division and
USDS Forest Service in order to ascertain the extent of monitoring that is required
to assess potential impacts/material damage to the hydrologic balance within and
adjacent to the permit area.

The Division noted that the Trail Mountain fire affected the area of hydrologic monitoring and
inspection of the monitoring sites would have to be delayed until it was safe to conduct a field
reconnaissance.

On September 11, 2018, at the request of PacifiCorp, the Division representative Keenan Storrar
and USFS representative Jeff Salow attended a meeting in Huntington to discuss the deficiencies
outlined in the July 18, 2018 letter from the Division. To assist the Division and Forest Service
with PacifiCorp’s proposal to amend the hydrologic monitoring, transitioning from operational to
reclamation status, PacifiCorp presented the following information:
e Historic perspective of Federal Lease Relinquishment
o Case studies of PacifiCorp’s previous applications (Phases | through Il1)

* Environmental data submittal for a minimum of three years after the last
date of mining (protocol for lease relinquishment develcped in
conjunction with BLM/USFS/DOGM and PacifiCorp. MOU agreement
signed on 09/12/96, by BLM/USFS/DOGM)

¢ Mining history
e Subsidence analysis
e Vegetation analysis
¢ Hydrologic analysis (surface and groundwater)
o CERCLA data
e Mill Fork Lease Extension
o Permitting history of the Mill Fork Lease
o Hydrologic baseline extension
o Mine closure
e Cottonwood Mine
o Hydrologic monitoring reduction amendment
o Reclamation sequencing
o Post reclamation hydrologic monitoring
e Final reclamation of the Deer Creek Mine
o Status of current and future reclamation plans
o Deer Creek Mine will be fully reclaimed by year end 2019
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on all of the data presented, PacifiCorp reiterated the need to transition hydrologic

monitoring from operational to reclamation status, especially in light of the devastating effects

of the

Trail Mountain Fire and the fact that the last effective date of production for the Deer

Creek Mine was in December 2014. Discussions related to the hydrologic monitoring were
separated into Groundwater and Surface monitoring.

Groundwater Monitoring
The Division expressed concern about the time frame of the mine closure (December
2014) and the period of post-mining hydrologic monitoring, through 2017 - three years
of post-mining monitoring. PacifiCorp pointed out that even though the last effective
date of production was December 2014, the actual date of second mining (full extraction)
related to monitored groundwater sources was mid-2012. In addition, to fully evaluate
potential mining impacts to groundwater resources, several factors have to be taken into
account:
e Mine layout

o Single or multiple seam mining

o Mine layout and configuration dictates the amount of measured subsidence
e Mine timing
e Measured subsidence in reference to the location of groundwater resources

To provide better resolution of the mining timeline and the period of groundwater
monitoring, PacifiCorp has revised the table entitled “Removed Sites” to include an
additional column “Elapsed Time from Last Date of Mining” (see Electronic Transfer File
001 revised table “Removed Sites”). During the meeting, DOGM and USFS
representatives recommended that PacifiCorp select a series of springs undermined by
the Deer Creek Mine with measured subsidence and a groundwater source located along
the Joes Valley Fault. A field visit will be scheduled to review the sites. PacifiCorp
recommended the following series of springs for the field reconnaissance field trip (see
attached map Mill Fork Subsidence with Springs):

Table 1
Spring ID Spring Selection Requirement Water Right Years of Post Mine monitoring
MF-10 Near maximum measured subsidence Yes 7 + years
MF-219 Near maximum measured subsidence No 7 + years
SPI-26 Near measured subsidence boundary Yes Not undermined
uJv-101 Located along Joes Valley Fault No 7 + years

Surface Water Monitoring

PacifiCorp discussed surface hydrologic monitoring sites associated with the Deer Creek
Mine. As with the case of the Cottonwood Mine, PacifiCorp recommended retaining
surface monitoring sites above and below reclaimed or scheduled reclamation sites.
Those sites retained are the following:
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Table 2
Surface Monitoring Site  Site Location Projected Reclaimed Site (year)
RCF1 Rilda Canyon — Right Fork Above Rilda Canyon 1% Right (2018)
RCF2* Rilda Canyon — Above NEUWSSD Springs Rilda Canyon 1* Right (2018)
RCF3 Rilda Canyon — Below NEWUSSD Springs Rilda Canyon 1% Right (2018)
RCw4 Rilda Canyon - near Hwy 31 Rilda Canyon 1% Right (2018)
DCRO1 Deer Creek Above Mine Deer Creek Mine (2019)
DCRO4 Deer Creek Below Mine Deer Creek Mine (2019)
DCR0O6 Deer Creek near Hwy 31 Deer Creek Mine (2019)

*RCF2 flume site was removed by the USFS due to concerns with restricted flow from runoff as a result of the Trail
Mountain fire

The devastating effects of the Trail Mountain Wildfire on vegetation resources and resulting
runoff will make it difficult to assess reclamation related impacts to the drainage systems,
especially in Rilda Canyon. All of the surface monitoring sites established to monitoring activities
associated with the Deer Creek Mine have been impacted by the Trail Mountain Wildfire. The
Division and USFS agreed with PacifiCorp’s recommendation for the retained surface water
monitoring program to assess reclamation activities.

Deficiency Response Groundwater Field Reconnaissance

To fulfill the amendment deficiency requiring a field inspection in conjunction with the Division
and USDS Forest Service, DOGM scheduled a field inspection of the groundwater sites listed in
Table 1 for October 10, 2018. PacifiCorp conducted a field reconnaissance evaluation of the
groundwater sites listed in Table 1 on September 26, 2018 due to concerns with safety in
accessing the groundwater sites within the boundary of the Trail Mountain Wildfire. PacifiCorp
was able to access all of the selected sites listed in Table 1, see attached Mill Fork Spring Review
— Photo Essay Sept. — Oct 2018 essay documenting the sites. In addition to those selected,
PacifiCorp documented groundwater sites adjacent to the selected sites that were not included
in the Hydrologic Monitoring Program. The following table documents results of the September
26, 2018 field visit:

Table 3
Spring ID Base Spring Flow (gpm)  Calculated Peak Flow Peak to Base Flow
Based on Recession Factor Recession %

MF-219 0.5 4.5 90
MF-2181 0.5 NA

MF-2171 0.5 NA

SPI-421 1.0 NA

SPI-26 2.9 19.5 85
MF-10 4.0 20.0 80
MF-12 1.0 NA

MF-131 1.0 NA

Ulv-101 0.5 1.25 60

1 Springs not included in Hydrologic Monitoring Program, baseline data collected during permitting survey
2 Average recession from peak to base flow of monitored springs from 2000 - 2017
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Spring hydrographs have been updated for the selected springs listed in Table 1 to include flow
values collected during September 26, 2018 field visit (Electronic Transfer File 007). Spring
discharge values are consistent with hydrologic trends and clearly demonstrates that yearly
discharge fluctuations are a function of hydrologic trends and are not related to mining activities.

On October 10, 2018, PacifiCorp accompanied DOGM and USFS representatives on a field
reconnaissance visit to the selected springs listed in Table 1. However, the pleasant fall weather
Central Utah had been experiencing changed dramatically in the last week with the influence of
hurricane Rosa. The East Mountain area received approximately three inches of precipitation,
including at least twelve inches of snow at the higher elevations. The upper elevation spring sites
were deemed inaccessible. The group was able to visit groundwater site UJV-101 in Upper Joes
Valley (photo included in the attachment Mill Fork Spring Review — Photo Essay Sept. — Oct 2018).

PacifiCorp is confident that the data submitted in the Hydrologic Reduction Amendment clearly
demonstrates that the protocols established by the mining industry and the Division to monitor
potential impacts associated by mining have been achieved.

Sincerely,

HorvwestS. Flook

Ken Fleck

Geology and Environmental Affairs Manager
Interwest Mining Company

P.O.Box 310

Huntington, Utah 84528

Attachments:
Mill Fork Spring Review — Photo Essay Sept. — Oct. 2018
Mill Fork Subsidence with Springs

Cc: file



PacifiCorp — Interwest Mining Company

Task #5690, Amendment to Volume 9,
Appendix A-1 to Reduce the Hydrologic
Monitoring Program for Sites Within
and Outside Mine Permit Boundaries,

PacifiCorp, Deer Creek Mine
C/015/0018, Emery County, Utah

Mill Fork Springs
Field Reconnaissance Evaluation
September 2018
October 2018
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APPLICATION FOR COAL PERMIT PROCESSING

Permit Change [X] New Permit [ ] Renewal [] Exploration [ ] Bond Release [] Transfer [ ]
Permittee: PacifiCorp

Mine: Deer Creek Mine Permit Number: C/015/0018

Title: Amendment to Volume 1, R645-301-720 Hydrologic Resources and Monitoring Requirements and Volume 9,
Appendix A-1 to Reduce the Hydrologic Monitoring Program for Sites Within and Outside Mine Permit
Boundaries, PacifiCorp, Deer Creek Mine C/015/0018, Emery County, Utah - Response to Deficiencies

Description, Include reason for application and timing required to implement:
Hydrologic monitoring transitioning from operational to reclamation

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

(O Yes XINo 1. Change in the size of the Permit Area? Acres: [] increase [_] decrease.

[J Yes[XINo 2. Is the application submitted as a result of a Division Order? DO#

[1Yes[XINo 3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area?
[]Yes[XINo 4. Does the application include operations in hydrologic basins other than as currently approved?

[] Yes XJNo 5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
[]Yes XINo 6. Does the application require or include public notice publication?

[ Yes[XINo 7. Does the application require or include ownership, control, right-of-entry, or compliance information?

[ Yes[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 #

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

Explain:

[]Yes XINo 11. Does the application affect the surface landowner or change the post mining land use?

[]Yes X] No 12. Does the application require or include underground design or mine sequence and timing? (Modification of R2P2)
[] Yes X No 13. Does the application require or include collection and reporting of any baseline information?

[ Yes XINo 14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?
L] Yes XINo 15. Does the application require or include soil removal, storage or placement?

[] Yes DI No 16. Does the application require or include vegetation monitoring, removal or revegetation activities?
L] Yes XINo 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?
X Yes []No 19. Does the application require or include certified designs, maps or calculation?

Yes [ | No 20. Does the application require or include subsidence control or monitoring?

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

[] Yes [XINo 22. Does the application involve a perennial stream, a stream buffer zone or discharges to a stream?
[J Yes X No 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
(5) copies, thank you. (These numbers include a copy for the Price Field Office)

Thereby 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 Manager of Environmental Affairs & C728E2. 1/ , 26 (&

Print Name Sign Name, Position, Date

™~
Subscribed and sworn to before me this ] | v day of ( )C\'O\D‘QT ,20 | ﬂ/

& . MIRANDA LOFLEY

NOTARY PUBLIC
\J L LVM Q“& M%?ﬁ i sarcoruran
Notary Public
My commission Expires: 03-2 ,209 ) C((:JOMMMM IEs)f :’03'3';26 69/9270228?

Attest:  State of ure-\ } }ss: J .
County of Z YWD Y\

- ox




For Office Use Only:

Assigned Tracking
Number:

Received by Oil, Gas & Mining

Form DOGM- C1 (Revised March 12, 2002)




APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamation Plan

Permittee: PacifiCorp

Mine: Deer Creek Mine Permit C/015/0018
Number:

Title: Amendment to Volume 1, R645-301-720 Hydrologic Resources and Monitoring Requirements and Volume 9,
Appendix A-1 to Reduce the Hydrologic Monitoring Program for Sites Within and Outside Mine Permit
Boundaries, PacifiCorp, Deer Creek Mine C/015/0018, Emery County, Utah - Response to Deficiencies

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
Deer Creek Mine Permit Volume 1, R645-301-720 Hydrologic Resources and Monitoring
XIAdd [XIReplace []Remove _Requirements, pages 2-220 - 225

Deer Creek Mine Permit Volume 1, Hydrologic Resources and Monitoring Requirements,
[1Add [XIReplace []Remove Hydrologic Data Map HM-1A

[1Add Replace [ ]Remove _Deer Creek Mine Permit Volume 9, Appendix A-1, Hydrologic Monitoring Program

[0 Add [XiReplace []Remove Deer Cieek Mine Permit Volume 9, Appendix A-1, Hydrologic Monitoring Scheduie

[JAdd [X]Replace [ JRemove Deer Creek Mine Permit Volume 9, Appendix A-1, Hydrologic Data Map HM-1A

[(JAdd [JReplace []Remove

[OJAdd [JReplace []Remove

[OJAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[ Add [JReplace []Remove

[JAdd [JReplace []Remove

[0 Add [JReplace []Remove

[0Add [JReplace []Remove

OAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [IReplace []Remove

[JAdd [JReplace []Remove

CJAdd [JReplace []Remove

[JAdd [JReplace []Remove

[1Add [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[JAdd [JReplace []Remove

[(JAdd [1Replace []Remove




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

This is a new volume of information related to relinquishments of Federal Leases UTU-88554
and UTU-84285 for reference purposes.

Form DOGM - C2 (Revised March 12, 2002)



OPB = Outside Permit Boundaries
CCC = Cottonwood Canyon Creek
DC = Deer Creek

MF = Mill Fork

RC = Rilda Creek/Rilda Canyon
HC = Huntington Creek

MHC = Meetinghouse Creek

GW = Grimes Wash

ST = Straight Canyon

IC = Indian Creek

REMOVED SITES

Within Date Mined Date Mined
DOGM Location Location Relinquished Relinquishment Blind Canyon Hiawatha Elapsed Time From
Database #i Monitoring Site Mine (Section) i (Twnshp/Rng)i Area? (Y/N) Lease # Date Last Date Of Mining Type Stratigraphic Structure { Water Rights ID i Water Rights Owner Remarks
Scheduled for
relinquishment in Spring developed for livestock. Water flows through an underground pipe to a
12 Sheba Spring DC 7 T17S, R7E N UTU-084923 2018 No Mining No Mining NA Spring Flagstaff Form. trough
Retained for
152 80-50 DC 29 T16S, R7E N UTU-06039 Reclamation No Mining No Mining Na Spring Blackhawk Form. Spring located near base of ridge separating the Right and Left forks of Rilda Canyon
SPI-29 is a low volume spring/seep located below trail in a small clearing on a west facing slope
surrounded with conifers and aspens. The spring drains to a small shallow basin adjacent to source.
Crandall Canyon Mine developed the nearby trail into an access road during the 2007 mine collapse.
Roadway reclaimed in 2013. Flow from spring SPI-29 generally ranges from 0.0/seep to a maximum
of <3.0 gpm. Area near and the spring site disturbed/re-developed post Crandall Canyon mine
collapse. Wet area developed on nearby access road, flow from original source dissipated (see
Spring Justification document — photos). Post disturbance flow rate from spring source sufficient to
maintain level in small basin, difficult to establish consistent measuring point. Flow rate estimated at
369 SPI-29 DC 11 T16S, R6E Y UTU-88554 May-18 No Mining No Mining NA Spring North Horn Form. 0.5 gpm on May 23, 2018.
UJV-213 is a low volume spring/seep located above drainage near Joes Valley Fault on south facing
slope covered with aspens and mountain brush. Spring not identified during previous surveys. Below
Eirst Mining spring, drainage diverted through 1" poly pipe to trough located approximately 300" to the west. Flow
" from spring UJV-213 generally ranges from 0.0/seep to a maximum of 3.0 gpm. Spring flow
Hiawatha dissipates rapidly below spring source.
25th West Bleeder Change application is to allow the applicant the right to develop the 3 unnamed springs to draw a
UJVv-213 DC 10 T16S, R6E Y UTU-88554 May-18 Feb. 2012 6 Years + Spring i Castle Gate Sandstone a21560 USFS portion of the stock away from the Spoon Creek riparian area
Eirst Mining
Hiawatha UJV101 is a low volume spring/seep located above drainage near Joes Valley Fault on south facing
22nd West Bleeder slope covered with aspens and mountain brush. Flow from spring UJV-101 generally ranges from
DC 10 T16S, R6E Y UTU-84285 May-18 Mar. 2011 7 Years + Spring i Castle Gate Sandstone 0.0/seep to a maximum of < 4.0 gpm. Spring flow dissipates rapidly below spring source.
JV-34 spring located in Joes Valley alluvial basin near the 345 kV powerline. A series of springs
o ) emerge vertically through the alluvium creating marsh/wetland area. Flow from spring JV-34 varies
Within 1/2 mile offset dramatically based on winter pack on spring runoff, generally ranges from 0.0/seep to a maximum of
315 JV-34 OPB 15 T16S, R6E N of UTU-84285 May-18 Spring Joes Valley Alluvium 80.0 gpm.
JV-9 spring is located in Joes Valley alluvial basin south of the Joes Valley cutoff road. A series of
o ) springs emerge vertically through the alluvium creating marsh/wetland area. Flow from spring JV-9
Within 1/2 mile offset varies dramatically based on winter pack on spring runoff, and generally ranges from 0.0/seep to a
290 JV-9 OPB 22 T16S, R6E N of UTU-84285 May-18 Spring Joes Valley Alluvium maximum of 3.0 gpm.
UJV-206 is located along power line corridor on a west facing slope overlooking Joes Valley
surrounded by aspens and conifers. Spring drains to a trough adjacent to the spring.
93-3400 Change application filed to allow Mr. Johansen the right to develop East Mountain Springs for use in a
UJV-206 DC 22 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring Upper Price River a23166 USFS recreational cabin, and stock watering from a trough in the vicinity of the cabin, approved 6/16/2011.
First Mining Second Mining BC
Blind Canyon Hiawatha: 23rd West 8 Years +
7th Left Sep. 2009 Feb. 2011 Hia. - ! ! I
Second Mining 7 Years + MF-219 is a spring/seep located along the reclaimed access road to Mill Fork Ridge originally
" developed as a fire access road and later used to access coal exploration sites for ARCO Coal.
Blind Canyon Access road reclaimed in the 1980’s. MF-219 is located on a south facing slope surrounded with
DC 11 T16S, R6E Y UTU-88554 May-18 7th Left Apr. 2010 Spring North Horn Form. conifers. Flow from spring MF-219 generally ranges from 0.0/seep to a maximum of <15.0 gpm.
SPI-26 is a spring located near the main Mill Fork ridge road. SPI-26 is located on east facing slope
surrounded with conifers. Site crudely developed with 1” PVC diverting flow to old steel bath tub. Flow
DC 11 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. from spring SPI-26 generally ranges from ~ 2 gpm to a maximum of 55.0 gpm.
S(_ECOnd Mining S(_ECOnd Mining BC aka Edmonds Bear Hole Spring
Blind Canyon Hiawatha 9 Ye.ars W MF-10 is a spring located along natural bench directly below a massive sandstone channel on north
5th Left Jul. 2009 21st West Jan. 2011 Hia. facing slope covered with conifers. Flow from spring MF-10 generally ranges from ~ 5 gpm to a
DC 14 T16S, R6E Y UTU-88554 May-18 7 Years + Spring North Horn Form. 93-1412 USFS maximum of 60 gpm.
First Mining ' )
- aka Tuttle Ridge Spring
Hiawatha MF-19B is located along natural bench directly below a massive sandstone channel on an east facing
7th North Sump slope covered with conifers. Sampled approximately 100" below spring source. Flow from spring MF-
187 MF-19B DC 13 T16S, R6E Y UTU-88554 May-18 Feb. 2006 12 Years + Spring North Horn Form. 93-1413 USFS 19B generally ranges from 0 gpm to @ maximum of 2.5 gpm.
RR-5 is located in a clearing on an east facing slope surrounded by conifers. Flow from spring RR-5
209 RR-5 DC 14 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. 93-1571 USFS generally ranges from O/seep to a maximum of 34 gpm.
EM-216 is a low volume spring/seep located along the Mill Fork access road. Flow from spring EM-
216 generally ranges from 0.0 gpm to a maximum of 1.3 gpm. Flow from EM-216 normally occurs
156 EM-216 DC 23 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. 93-3399 USFS early in the year and dissipates rapidly with recordable flow rarely existing after the month of July.
Grants Spring is a low volume spring/seep located below ridge on west facing slope above main Mill
Fork access road vegetated with conifers and aspens. Flow from spring Grants Spring generally
ranges from 0.5 gpm to a maximum of <3 gpm. Developed With Steel Pipe Diverted to Trough (not
functioning).
377 Grants Spring DC 23 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form.
RR-15 located on northeast facing slope surrounded with conifers. Flow from springs RR-16 and RR-
15 diverted to weir with recorder (Emery Water Conservancy District). Per request from Emery
Conservancy District, PacifiCorp removed the weir and recorder in August 2002. Flow from spring RR-
219 RR-15 DC 23 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. 15 generally ranges from 10 gpm to a maximum of 55 gpm.
RR-23Ais located in a clearing on an east facing slope surrounded by aspens. Abundant tufa
deposits. Spring forms a small drainage. Flow from spring RR-23A generally ranges from 10 gpm to
227 RR-23A DC 24 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. amaximum of 50 gpm.
EMPOND is a located below ridge on east facing slope above small pond adjacent to road.
Vegetation of the area surrounding the spring is dominated by conifers. Flow from spring EMPOND
164 EMPOND DC 23 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. generally ranges from 1 gpm to a maximum of <10 gpm.




OPB = Outside Permit Boundaries
CCC = Cottonwood Canyon Creek

DC = Deer Creek
MF = Mill Fork

RC = Rilda Creek/Rilda Canyon

HC = Huntington Creek

MHC = Meetinghouse Creek

GW = Grimes Wash
ST = Straight Canyon
IC = Indian Creek

REMOVED SITES

Within Date Mined Date Mined
DOGM Location Location Relinquished Relinquishment Blind Canyon Hiawatha Elapsed Time From
Database #i Monitoring Site Mine (Section) i (Twnshp/Rng)i Area? (Y/N) Lease # Date Last Date Of Mining Type Stratigraphic Structure i Water Rights ID i Water Rights Owner Remarks
MFR-30 is located in small clearing on a north facing slope. Area surrounding the spring source is
vegetated with mountain brush, aspens and conifers. Flow from spring MFR-30 generally ranges from
366 MRF-30 DC 7 T16S, R7E Y UTU-88554 May-18 No Mining No Mining Spring Upper Price River O/seep to a maximum of <3 gpm.
MFR-10 is located at the end of a trail which leads to reclaimed road. Denoted as “Spring” on Rilda
Quad. map. Area surrounding the spring source is vegetated with conifers and aspens. Flow from
spring MFR-10 generally ranges from 10 gpm to a maximum of 45 gpm (recorded flow of 2001 was
374 MFR-10 DC 12 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring North Horn Form. 0.0 gpm).
MF-7 is located on hillside near Mill Fork drainage on a north facing slope covered with spruce trees.
171 MF-7 DC 12 T16S, R6E Y UTU-88554 May-18 No Mining No Mining Spring Blackhawk Form. Flow from spring MF-7 generally ranges from 10 gpm to a maximum of 65 gpm.
aka Spring #3
o ) MF-213 is located near drainage bottom (Mill Fork - Right Fork) on an east/southeast facing slope
Within 1/2 mile offset covered with mountain brush, conifers and aspens. Large tufa deposits. Flow from spring MF-213
197 MF-213 OPB 17 T16S, R7E N of UTU-88554 May-18 No Mining No Mining Spring Blackhawk Form. 93-259 USFS generally ranges from 15 gpm to a maximum of 70 gpm.
. Little Bear Spring is located on the south slope of Little Bear Canyon. Main culinary supply to CVSSD
2.5 miles east of UTU- (Cities of Huntington, Cleveland and EImo). Flow from spring Little Bear Spring generally ranges from
378 LITTLE BEAR OPB 9 T16S, R7E N 88554 May-18 No Mining No Mining Spring Star Point Sandstone 93-1411 USFS 225 gpm to a maximum of 475 gpm.
OPB Within 1/2 mile offset Surface
319 ICA IC - Indian Creek 3 T16S, R6E N of UTU-84285 May-18 No Mining No Mining Water NA NA NA Surface monitoring site established as part of the Mill Fork Lease expansion in 2003.
OPB Within 1/2 mile offset Surface
373 ICF IC - Indian Creek 10 T16S, R6E N of UTU-84285 May-18 No Mining No Mining Water NA NA NA Surface monitoring site established as part of the Mill Fork Lease expansion in 2003.
OPB Within 1/2 mile offset Surface
317 ICD IC - Indian Creek 15 T16S, R6E N of UTU-84285 May-18 No Mining No Mining Water NA NA NA Surface monitoring site established as part of the Mill Fork Lease expansion in 2003.
OPB Within 1/2 mile offset Surface
318 ICB IC - Indian Creek 15 T16S, R6E N of UTU-84285 May-18 No Mining No Mining Water NA NA NA Surface monitoring site established as part of the Mill Fork Lease expansion in 2003.
OPB Within 1/2 mile offset Surface Mill Fork Canyon is a tributary of Huntington Creek and was included in PacifiCorp’s monitoring
376 MFU-03 MF - Mill Fork 17 T16S, R7E N of UTU-88554 May-18 No Mining No Mining Water NA NA NA program starting in 1997.
OPB Within 1/2 mile offset Surface Mill Fork Canyon is a tributary of Huntington Creek and was included in PacifiCorp’s monitoring
150 MFAOL MF - Mill Fork 20 T16S, R7E N of UTU-024317 May-18 No Mining No Mining Water NA NA NA program starting in 1997.
OPB Within 1/2 mile offset Surface Mill Fork Canyon is a tributary of Huntington Creek and was included in PacifiCorp’s monitoring
151 MFB02 MF - Mill Fork 22 T16S, R7E N of PC Fee NA No Mining No Mining Water NA NA NA program starting in 1997.
OPB Scheduled for
MHC - Meetinghouse Within 1/2 mile offset : relinquishment in Surface Meetinghouse Canyon is a tributary of Huntington Creek and was included in PacifiCorp’s monitoring
9 MHCO1 Creek 35 T16S, R7E N of UTU-47979 2018 No Mining No Mining Water NA NA NA program starting in 1984.
OoPB
HC - Huntington Surface
54 HCCO01 Creek 36 T16S, R7E N NA NA No Mining No Mining Water NA NA NA Monitoring of Huntington Creek was initiated in March 1988.
OPB
HC - Huntington Surface
55 HCC02 Creek 31 T16S, R8E N NA NA No Mining No Mining Water NA NA NA Monitoring of Huntington Creek was initiated in March 1988.
OPB
HC - Huntington Surface
56 HCC04 Creek 6 T17S, R8E N NA NA No Mining No Mining Water NA NA NA Monitoring of Huntington Creek was initiated in March 1988.
bDC A series of alluvial wells (P1 - P7) established by West Appa Coal Company to monitor Rilda Canyon
68 Pl RC - Rilda Canyon 28 T16S, R7E N UTU-2810 NA No Mining No Mining Well Alluvium NA NA alluvial system adjacent to NEWUSSD springs.
DC A series of alluvial wells (P1 - P7) established by West Appa Coal Company to monitor Rilda Canyon
72 P5 RC - Rilda Canyon 28 T16S, R7E N SL-051221 NA No Mining No Mining Well Alluvium NA NA alluvial system adjacent to NEWUSSD springs.
DC A series of alluvial wells (P1 - P7) established by West Appa Coal Company to monitor Rilda Canyon
73 P6 RC - Rilda Canyon 29 T16S, R7E N UTU-06039 NA No Mining No Mining Well Alluvium NA NA alluvial system adjacent to NEWUSSD springs.
bDC A series of alluvial wells (P1 - P7) established by West Appa Coal Company to monitor Rilda Canyon
74 P7 RC - Rilda Canyon 29 T16S, R7E N UTU-06039 NA No Mining No Mining Well Alluvium NA NA alluvial system adjacent to NEWUSSD springs.
DC Blackhawk
67 EM-47 RC - Rilda Canyon 29 T16S, R7E Y UTU-06039 NA No Mining No Mining Well Star Point Sandstone NA NA Monitoring well located in the Right Fork of Rilda Canyon established in 1980.




R645-301-720: HYDROLOGIC RESOURCES AND MONITORING REQUIREMENTS

Hydrology

The Deer Creek Mine is part of the East Mountain property in which
PaciftiCorp holds coal mining interests. The East Mountain property
encompasses multiple adjacent mining operations i1ncluding;
Cottonwood/Wilberg Mine (completely reclaimed March 22, 2018),
Deer Creek Mine, and the reclaimed Des Bee Dove Mine (Phase 111
Bond Released approved August 2014). PacifiCorp has collected
comprehensive baseline information on the hydrologic resources of
the East Mountain property that consists of ground and surface
water investigations, climatological information, baseline
cumulative 1Impact area information, and probable hydrologic
consequence determination to ensure the protection of the
hydrologic balance of the Deer Creek Mine permit area and East
Mountain property. This information is found in Volume 9, Volume
9A, and/or Volume 9B.

As part of the requirements of the Utah Coal Regulations R645-301-
731.221 through R645-301-731.225, a hydrologic monitoring program
has been established in cooperation with Utah Division of Oil,
Gas, and Mining. The hydrologic monitoring program involves
collecting water quality and quantity samples of ground and surface
water for specific sites pertinent the Deer Creek Mine permit area.

PacifiCorp 1is reducing the extent of the mine’s hydrologic
monitoring to coincide with the final closure of the Deer Creek
Mine. With the closure of the Deer Creek Mine, PacifiCorp has
sealed all of the associated portals at Deer Creek Mine, including
Deer Creek Canyon, Meetinghouse Canyon, Rilda Canyon Left Fork and
Rilda Canyon 1st Right. Final coal production from PacifiCorp’s
mining operations was from the Deer Creek Mine on January 7, 2015.
PacifiCorp maintained monitoring sites listed In the approved
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hydrologic monitoring plan for a minimum of three years after the
last date of coal production (2015, 2016 and 2017) as outlined in
the Memorandum of Understanding (USDI Bureau of Land Management,
USDA Forest Service, State of Utah, Division of Oil, Gas and Mining
“Processing of Requests to Relinquish Federal Coal Leases,” 1996).
PacifiCorp proposes to eliminate both surface and groundwater
sites established to monitor active mining operations and
transition to reclamation monitoring. Surface monitoring sites
will be retained above and below completed and on-going reclamation

activities.

The following details the hydrologic monitoring program for the
Deer Creek Mine permit for surface and UPDESgreund-water monitoring
sites fTor Reclamation Monitoring, required sampling parameter
list, and map showing site locations.
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Surface Water Hydrology (for detailed information for the Deer
Creek Mine see Volumes 9, 9A, and 9B)

Cottonwood Creek Drainage System

1D ICA
-Ll LIA"ZAY
2 1ICE
L/ LIA"4 ]
2y 1ICHh
UI L4 ~4

Huntington Creek Drainage System

Deer Creek Canyon (refer to Volume 9, Hydrologic Section,

Cottonwood/Wilberg and Deer Creek Mines, Map HM-1A)

1) DCRO1
2) DCRO4
3) DCRO6

Meetinghouse Canyon—South Fork (refer to Volume 9,
roloci fon. WATIT I
Creek Mines, Map HM-1A)
1) MHCO1

Rilda Canyon (refer to Volume 9, Hydrologic Section,
Cottonwood/Wilberg and Deer Creek Mines, Map HM-1A)

1) RCF1 5) RCF3
2) RCLF1 6) RCW4
3) RCLF2
4) RCF2
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UPDES Monitoring Locations — UPDES Permit #UT0023604

1) 001 — Sediment Pond — Deer Creek Canyon
2) 002 — Mine Discharge - Deer Creek Canyon
3) 003 — Mine Discharge — Huntington Creek

Post Mine Closure Monitoring Locations — Deer Creek Mine

1. Deer Creek Mine
Rilda Canyon Pipeline — terminus of pipeline DCRCP
(refer to HM-1A)

2. Deer Creek Mine

Rilda Canyon Pipeline — integrity evaluation meters
(refer to Volume 11, R645-3-1-500 Engineering
Section, Appendix 1, Design Drawings Deer Creek Mine
Water Relief Pipeline 2016 Rilda Canyon for location

of upper and lower vaults — meter locations)

Required Monitoring Parameters

Field Measurements shall be collected during monitoring of surface
and ground water sites. Field measurements include:

-Date and Time

-Flow

-pH

-Temperature

-Conductivity

-Dissolved Oxygen (perennial streams only)

Surface and mine discharge greund water samples shall be analyzed
for quality utilizing the following parameters (in mg/L). Baseline

parameters shall be collected every 5 years. Operational samples
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shall be collected at all other times and as dictated by the

monitoring schedule.

Laboratory Measurements:
# - Total Settleable Solids (UPDES Only)
# - Total Suspended Solids (Surface Only)

- Total Dissolved Solids

- Total Hardness (CaCOs3)

- Acidity (CaCOs3)

- Aluminum (Al) - Dissolved

- Arsenic (As) - Dissolved

B issolved ¢  Sj By

¥ % X %

* - Carbonate (C0s2)

* - Total Alkalinity/Bicarbonate (CaCO3)
- Cadmium (Cd) - Dissolved

* - Calcium (Ca) - Dissolved

* - Chloride (CI-)
- Copper (Cu) - Dissolved

* - Iron (Fe) - Total & Dissolved
- Lead (Pb) — Dissolved

* - Magnesium (Mg) - Dissolved

* - Manganese (Mn) - Total & Dissolved

- Molybdenum (Mo) - Dissolved
- Nitrogen: Ammonia (NH3) - reported as N
- Nitrite (NO2) - reported as N
- Nitrate (NOs-) - reported as N
* - Potassium (K) - Dissolved
* - Oil & Grease*
- Ortho Phosphate (P0s3) - reported as P

_ — SelentnSe)—bissobved Giaste Rock-Sites onlbyy

* - Sodium (Na) - Dissolved
* - Sulfate (S0472)
- Zinc (Zn) - Dissolved
* - Cation-Anion Balance
#—Construction * QOperational - Baseline

*UPDES & surface waters above & below mine sites

Monitoring Schedule

Reclamation surface monitoring sites shall be field monitored

quarterly for all fTield parameters except—Fortndian—Creek-Sites

—moenttoring—to-be conducted—duringbase—Flow—only. Surface and
UPDES sites shall also be analyzed for quality for all quality

parameters listed except—FfortndianCreek-sites—monitoring—to-be
conducted—during—base Flow—only.
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PACIFICORP

ENERGYWEST
HYDROLOGIC MONITORING PROGRAM
DEER CREEK MINE

MONITORING LOCATIONS - DEER CREEK MINE

A.

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

Appendix A-1
Page 1
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2. Huntington Creek Drainage System

b. Deer Creek (refer to Deer Creek and Wilberg/Cottonwood
Mines: Volume 9 Map HM-1A)

(1) DCRO01 - 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.

(2) 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.

(3) 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.

June 2018 Appendix A-1
Page 2
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d. Rilda Canyon (refer to Deer Creek and Wilberg/Cottonwood
Mines: Volume 9 Map HM-1A)

(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.

(2) 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 corner of Section 29,
Township 16 South, Range 7 East.

(3) 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.

(49) 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.

(5) 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.

June 2018 Appendix A-1
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(6) 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.

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

June 2018 Appendix A-1
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B. Groundwater Hydrology — Deer Creek Mine
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C. UPDES Monitoring Locations — Deer Creek Mine (refer to HM-1A)

a. Deer Creek Mine
UPDES UT0023604
001- Sediment Pond — Deer Creek Canyon
002- Mine Discharge — Deer Creek Canyon
003- Mine Discharge — Huntington Creek

D. Post Mine Closure Monitoring Locations — Deer Creek Mine

a. Deer Creek Mine
Rilda Canyon Pipeline — terminus of pipeline DCDRCP (refer to HM-1A)

b. Deer Creek Mine

Rilda Canyon Pipeline — integrity evaluation meters (refer to Volume 11,
R645-301-500 Engineering Section, Appendix I, Design Drawings Deer
Creek Mine Water Relief Pipeline 2016 Rilda Canyon for location of
upper and lower vaults — meter locations)

1. DCDRCP — Meter 1: located near the Rilda Canyon Portals

2. DCDRCP — Meter 2: located near the Huntington Power Plant Raw

Water Pond

. MONITORING SCHEDULE - DEER CREEK MINE
(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-¥est in accordance with the guidelines
established by DOGM,; i.e.

- Date and Time

- Flow

- pH

- Temperature

- Conductivity

- Dissolved oxygen (perennial streams only)

June 2018 Appendix A-1
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Surface Monitoring

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

1. Cottonwood Canyon Creek
a—Indian-Creek

@—icb
4 —1cB

2. Huntington Canyon Drainage
a. Deer Creek
(1) DCRO1

(2) DCRO4
(3) DCRO6

b——Huntington-Creek

June 2018 Appendix A-1
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d. Rilda Canyon

(1)
(2)
(3)
(4)
(5)
(6)

RCF1=
RCLF1
RCLF 2
RCF2
RCF3
RCW4

. linefl mn adi
e.  Mill Fork Canyon

(4 MFAOQL

2 MFBO2
a— MFU03

Groundwater Monitoring

3. Post Mine Closure — Deer Creek Mine Drainage
a. Rilda Canyon Pipeline — terminus of pipeline DCDRCP

b. Rilda Canyon Pipeline — integrity evaluation meters — flow only (refer to
Volume 11, R645-301-500 Engineering Section, Appendix I, Design
Drawings, Water Relief Pipeline 2016 Rilda Canyon for location of upper

and lower vaults — meter locations)

1. DCDRCP — Meter 1: located near the Rilda Canyon Portals
2. DCDRCP — Meter 2: located near the Huntington Power Plant Raw
Water Pond

June 2018

Page 8
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UPDES Monitoring
1. Deer Creek

UPDES sites 001, 002 and 003 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.

June 2018 Appendix A-1
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Post Mine Closure:
Post Mine Closure monitoring locations will be field monitored
monthly for flow including all field parameters until bond release.

UPDES: Sites will be monitored as specified in the individual permits.

B. Quality Sampling (Laboratory Measurements)

1. 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—exceptfortndian-Creek—quality-samples-wit-be

colected-during-baseHlow-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 2016 and will be repeated every five years
there-after.

a.  Cottonwood Creek Drainage
(1) Indian Creek
(a) ICA

bHch
(eicB

b. Huntington Creek Drainage
(1) Deer Creek
(@) DCRO1

(b) DCRO4
(c) DCROG

June 2018 Appendix A-1
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{(2)y—Huntingten-Creek

(a) MCHO01
(5) Rilda Canyon

(@ RCF1
(b) RCF3
(c) RCW4

(6—Mil-Fork-Canyon

(8)—MFAOL
(b} MFBO2
(e 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.

June 2018 Appendix A-1
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C. Post Mine Closure Rilda Canyon Pipeline — terminus of pipeline
DCDRCP: One water sample will be collected and analyzed per
location monthly. 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 2016 and will be repeated every five
years thereafter.

Reclamation Monitoring - Groundwater Hydrology:

C. 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

June 2018 Appendix A-1
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the DOGM Guidelines for Groundwater Water Quality (see Table 2-
Ground Water Quality Parameter List). Baseline analysis will be
performed on the 5" and 9" year.

3. UPDES Monitoring Sites
a. Deer Creek Mine

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

11, ANNUAL REPORTS

All data collected regarding the hydrology of East 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.

June 2018 Appendix A-1
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SURFACE HYDROLOGY - OPERATIONAL SAMPLING (Table 1)

PACIFICORP

ENERGY-WEST-MINING-COMPANY
HYDROLOGIC MONITORING SCHEDULE

DEER CREEK MINE

Drainage System Drainage Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Deer Creek DCRO1 Flow Flow Operational Flow Flow Operational Flow Flow Operational Flow Flow Operational
DCRO04 Flow Flow Operational Flow Flow Operational Flow Flow Operational Flow Flow Operational
DCRO06 Flow Flow Operational Flow Flow Operational Flow Flow Operational Flow Flow Operational
Huntington HCoco4 Operational® Operational: Operational® Operational:
Drainage
System
Canyen
Rilda RCF1= Flow Flow Operational Flow Flow Operational Flow Flow Operational Flow Flow Operational
Canyon RCLF1 Flow Flow Field Flow Flow Field Flow Flow Field Flow Flow Field
RCLF2 Flow Flow Field Flow Flow Field Flow Flow Field Flow Flow Field
RCF2 Flow Flow Field Flow Flow Field Flow Flow Field Flow Flow Field
RCF3 Flow Flow Operational Flow Flow Operational Flow Flow Operational Flow Flow Operational
RCW4 Flow Flow Operational Flow Flow Operational Flow Flow Operational Flow Flow Operational
. . . .
DC_HYDTAB_June 2018 (REDLINE) Page 1 February 2017
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ENERGY-WESTMINING-COMPANY
HYDROLOGIC MONITORING SCHEDULE
DEER CREEK MINE

SURFACE HYDROLOGY - BASELINE SAMPLING (Table 1) - 2021
Drainage System Drainage Location Jan Eeb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Deer Creek DCRO1 Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline
DCRO04 Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline
DCRO06 Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline
Huntington HCC04 Baseline* Baseline* Baseline* Baseline*
Drainage
System
Canyen
Rilda RCF1= Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline
Canyon RCLF1 Flow Flow Field Flow Flow Field Flow Flow Field Flow Flow Field
RCLF2 Flow Flow Field Flow Flow Field Flow Flow Field Flow Flow Field
RCF2 Flow Flow Field Flow Flow Field Flow Flow Field Flow Flow Field
RCF3 Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline
RCW4 Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline Flow Flow Baseline
. . . .
DC_HYDTAB_June 2018 (REDLINE) Page 1 October 2015
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HYDROLOGIC MONITORING SCHEDULE
DEER CREEK MINE

SURFACE HYDROLOGY - RECLAMATION SAMPLING (Table 1)

Drainage System Drainage Location Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
S} ls_tem*
Deer Creek DCRO1 Operational Operational Operational Operational
DCRO04 Operational Operational Operational Operational
DCRO06 Operational Operational Operational Operational
Huntington Creek Hcco2 Operational=* Operationalx* Operational=* Operationalx*
Drainage HCCo4 Operational=* Operationalx* Operational=* Operationalx*
System™*
Canyen
Rilda RCF1x2x Operational Operational Operational Operational
Canyon RCLF1 Field Field Field Field
RCLF2 Field Field Field Field
RCF2 Field Field Field Field
RCF3 Operational Operational Operational Operational
RCW4 Operational Operational Operational Operational
*hk H
* Analyzed for Baseline Parameters During the Fifth (5) and Ninth (9) Year After Final Reclamation

In no case will baseline sampling time frame exceed 5 years converting from operational to reclamation monitoring.

DC_HYDTAB_June 2018 (REDLINE)

Page 1 October 2015



PACIFICORP
ENERGY-WEST MINING COMPANY

HYDROLOGIC MONITORING SCHEDULE
DEER CREEK MINE

Springs Jan Esb Mar Apr May Jun ul Aug Sep et Nov Deo
Flow Operationat Flow Flow Operational
Wells Level Level Level Level Level
UPDES SAMPLING - (Table 1)
Mine Water Jan Eeb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Discharge** Deer Creek DCD As Needed Basis According to UPDES Permit Stipulations
** After Portal Sealing (Deer Creek Canyon and Rilda Canyon), PacifiCorp Will Monitor Down Dip For Development Of Groundwater Seeps/Springs Until Bond Release
002 and 003
Sediment Pond
Discharge Deer Creek 1 Outfall As Needed Basis According to UPDES Permit Stipulations
POST MINE CLOSURE SAMPLING - (Table 2)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mine Water Deer Creek DCDRCP Operational ~ Operational Operational Operational Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational
Rilda Canyon
Pipeline Deer Creek Meters =" Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow
Note:
DCDRCP - Meter 1: located near Rilda Canyon Portals
DCDRCP - Meter 2: located near Huntington Plant Raw Water Pond
Rilda Canyon Pipeline and Meter (s) monitoring will be conducted until permit area reduction approval or unless otherwise approved by the Division.
DC_HYDTAB_June 2018 (REDLINE) Page 2 October 2015
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ENERGY-WESTMINING-COMPANY
HYDROLOGIC MONITORING SCHEDULE
DEER CREEK MINE

dan Eeb Mar Apr May dun Jul Aug Sep Oet Nov Dec
* Racassion Qpringe
Wells Rilda-Canyon-Wells Level Level Level Level Level Level Level Level Level Level Level Level
UPDES SAMPLING - (Table 1)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mine Water Deer Creek DCD Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational
Discharge 002 and 003
Sediment Pond Deer Creek 1 Qutfall Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational
Discharge
POST MINE CLOSURE SAMPLING - (Table 2)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mine Water Deer Creek DCDRCP Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline Baseline
Rilda Canyon
Pipeline Deer Creek Meters *"* Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow

Note:
DCDRCP - Meter 1: located near Rilda Canyon Portals
DCDRCP - Meter 2: located near Huntington Plant Raw Water Pond

DC_HYDTAB_June 2018 (REDLINE) Page 2 October 2015
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ENERGY-WEST-MINING-COMPANY

HYDROLOGIC MONITORING SCHEDULE

DEER CREEK MINE
GROUNDWATER HYDROLOGY - OPERATIONAL SAMPLING (Table 2}
Sroundwater Type
Jan Feb Mar Apr May Jun Jut Aug Sep Oet Bee
. . .
Wells Rilda-Canyon-Wells Level Level Level Level Level Level Level Level Level Level Level
UPDES SAMPLING - (Table 1)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Dec
Mine Water
Discharge Deer Creek DCD Operational ~ Operational ~ Operational Operational Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational Operational
002 and 003
Sediment Pond Deer Creek 1 Outfall Operational ~ Operational ~ Operational Operational Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational Operational
Discharge
POST MINE CLOSURE SAMPLING - (Table 2)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Dec
Mine Water Deer Creek DCDRCP Operational ~ Operational ~ Operational Operational Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational ~ Operational Operational
Rilda Canyon
Pipeline Deer Creek Meters > " Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow
Note:
DCDRCP - Meter 1: located near Rilda Canyon Portals
DCDRCP - Meter 2: located near Huntington Plant Raw Water Pond
DC_HYDTAB_June 2018 (REDLINE) Page 2

February 2017



DISCUSSION OF THE GEOLOGY AND THE GROUNDWATER HYDROLOGY OF EAST
MOUNTAIN INCLUDING THE MILL FORK AREA

Introduction

PacifiCorp has conducted extensive research into interrelationships between the surface and
groundwater hydrologic systems and the potential impacts associated with underground mining. The
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, Trail Mountain mine in
1993, and expanded into the Mill Fork Area in 2000. 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 for 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., 1997,

Appendix C: Surface and Groundwater Investigations, Mayo & Assoc., 2001).

PacifiCorp is reducing the extent of the mines hydrologic monitoring to coincide with the final closure of
the Deer Creek Mine. With the closure of the Deer Creek Mine, PacifiCorp has sealed all of the associated
portals at Deer Creek Mine, including Deer Creek Canyon, Meetinghouse Canyon, Rilda Canyon Left Fork
and Rilda Canyon 1% Right. Final coal production from PacifiCorp’s mining operations was from the Deer
Creek Mine on January 7, 2015. PacifiCorp maintained monitoring sites listed in the approved hydrologic
monitoring plan for a minimum of three years after the last date of coal production (2015, 2016 and 2017)
as outlined in the MOU (see appendix D). PacifiCorp proposes to eliminate both surface and groundwater
sites that were established to monitor active mining operations and now transition to reclamation
monitoring. Surface monitoring sites will be retained above and below completed and on-going
reclamation activities.

All of the springs proposed for elimination are in areas which PacifiCorp has applied for relinquishment of
the federal coal leases 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
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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 summarize
the water quality and quantity data. There are 23 springs proposed for elimination (two in the greater
East Mountain area and 21 in the Mill Fork area). Those sites that are being removed are outlined in the
attached summary sheet. These springs are located 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.

PacifiCorp |
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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. 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. A copy of the 1997 report is also included herein in Appendix B.

In 2001, PacifiCorp contracted Mayo & Associates to conduct a comprehensive study of surface water and
groundwater systems of East Mountain — Mill Fork Area. As with the 1997 research, hydrology and
hydrogeology of the PacifiCorp central Utah Mill fork coal lease was 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 Mountain and Mill Fork
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. A copy of the 2001 report is also included
herein in Appendix C.

PacifiCorp |
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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
Mountain including the Mill Fork Area 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 (3H), 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 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 the years 1992, 1995, 1997, 2006, 2009 and 2018, PacifiCorp 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 the
East Mountain Logical Mining Unit (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 D). As stated in the MOU, the area will

PacifiCorp |
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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.

Hydrology

Since 1979 detailed data on the hydrology of the East Mountain area (and the Mill Fork Area since 2000)
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 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 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 including Mill Fork mine properties.

Groundwater

Groundwater resources of the East Mountain, including Mill Fork, 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.
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Strata in the East 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. 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 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.

In the Mill Fork Area the only known fault is the Joes Valley Fault, which forms the western limit of the
coal reserves in this area. The Joes Valley Fault is the largest and most prominent of several north south
trending fault zones within the Wasatch Plateau coal field. Displacement of the fault is approximately
1,500 feet, downthrown on the western side. The fault creates a continuous north-south escarpment on
the east side of Joes Valley. Several side canyons are cut into this escarpment on the western side of the
lease area, all of which drain into Joes Valley. The fault zone itself is not visible along this escarpment, but
the fault has been intercepted underground in the Genwal Mine to the north. Where the fault has been
intercepted in the Genwal mine workings, a drag fold is present, indicated by a gentle downward folding
of the strata along the fault zone, extending for a few hundred feet to the east of the fault.

The rock formations exposed in the East 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
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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 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
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 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.
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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 Mountain 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 surrounding 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 remaining
water then flows downdip (to the southwest) from the northern reaches of East Mountain 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 Mountain properties (including Mill Fork Area); 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.
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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 isimpermeable. Itis 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.

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 in the Mill Fork Area 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.
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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 Deer Creek
and Cottonwood/Wilberg mines, 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 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 Report 84-067.
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Lithology: Sh, shale; Slt, 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°3
Formation
Slt 1,545 3 9.3x10® 1.2x107
Sh 1,786 2 I I
Ss, f 1,792 14 1.1x10? 3.9x10°3
Sh 2,170 4 1.1x10®
Slt 2,265 2 2.0x107 2.2x10°
Star Point Ss, m 2,466 17 3.1x10? 1.1x1072
Sandstone
Ss, m 2,493 11 1.5x1072 6.6x10°3

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 was 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 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.
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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.

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
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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
Mountain. Approximately 75% of the identified springs issue from the North Horn Formation, which
comprises nearly the entire plateau surface of these areas. Little Bear Spring, east of the Mill Fork Area
discharges from fractures in the Star Point Sandstone. No springs have been identified discharging from
the Mancos Shale.

Within the mines, groundwater issues from short-lived roof drips, the mine floors in some locations in the
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, Figure MFHF4, Volume 12 - Mill
Fork Hydrologic Section). 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
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.
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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,

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
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e 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)

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

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

< Established water rights

< Measurable flow based on historical surveys

< 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 areas of limited
recharge due to topographic considerations. Each of the variables listed above is taken into account
to assess potential interruptions to the groundwater systems by underground mining.

Over the last forty 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 from
drainages of East Mountain confirms the trends of the groundwater system monitoring.

Summary

PacifiCorp proposes to eliminate spring monitoring of certain springs on both the East Mountain and Mill

Fork mining properties. Many of these springs on East Mountain have been monitored as early as 1977

for both quantity and quality of each springs discharge. Monitoring of Mill Fork Area hydrology was

instituted in 2000 three years prior to mining. PacifiCorp instituted a Hydrologic Monitoring Program in
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1979 which has been approved by the 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 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 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. 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

PacifiCorp |




[DISCUSSION OF THE GEOLOGY AND THE GROUNDWATER HYDROLOGY OF EAST MOUNTAIN
INCLUDING MILL FORK]| IRISTaTCAPA0 ks

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 Mountain
mining properties.

Flow data for springs has been presented comparing Julys peak flow to the collected precipitation data
from PacifiCorps 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 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 Mountain mining properties,
there has not been any relationship found between the quality and quantity of spring discharge and
PacifiCorp’s underground mining operations.

PacifiCorp |



EAST MOUNTAIN SPRING DATA
Mill Fork Area

Federal Lease UTU-88554 and UTU-84285

SPRING MINING HISTORY STATUS LOCATION | Approximate Subsidence
(feet)
Type of Mining Date of Mining Sec. T R
(Pre/Post water quality analysis based on
dates listed for each spring)
UJv-213 First Mining Hiawatha: 25" West Bleeder Within Relinquishment 10 16S 6E NA
Feb. 2012
UJv-101 First Mining Hiawatha: 22" West Bleeder Within %2 mile Offset 10 16S 6E NA
Mar. 2011 Within Lease UTU-
84285
JV-34 Not Undermined NA Within % mile Offset 15 16S 6E NA
Nearest second mining: 2670°
Aug. 2008
JV-9 Not Undermined NA Within % mile Offset 22 16S 6E NA
Nearest second mining: 1940’
Jun. 2005
UJV-206 Not Undermined NA Within Relinquishment 22 16S 6E NA
Nearest second mining: 1825’
Dec. 2005
MF-219 First Mining - BC Blind Canyon: Within Relinquishment 11 16S 6E 1
Longwall — BC First Mining 7t Left Sep. 2009
First Mining — Hia. Second Mining 7™ Left Apr. 2010
Hiawatha: 23 West Feb. 2011




EAST MOUNTAIN SPRING DATA
Mill Fork Area

Federal Lease UTU-88554 and UTU-84285

SPRING

MINING HISTORY

Type of Mining

Date of Mining

(Pre/Post water quality analysis based on
dates listed for each spring)

STATUS

LOCATION

Approximate Subsidence
(feet)

Sec.

SPI1-26

Not Undermined

NA
Nearest second mining: 460’
Feb. 2010

Within Relinquishment

11

16S 6E

NA

MF-10

Longwall Panels

Blind Canyon: 51" Left Jul. 2009
Hiawatha: 21% West Jan. 2011

Within Relinquishment

14

16S 6E

MF-19B

First Mining

Hiawatha: 7" North Sump

Feb. 2006

Within Relinquishment

13

16S 6E

RR-5

Not Undermined

NA
Nearest second mining: 1000
Feb. 2009

Within Relinquishment

14

16S 6E

NA

EM-216

Not Undermined

NA
Nearest second mining: 975’
Sep. 2005

Within Relinquishment

23

16S 6E

NA

GRANTS
SPRING

Not Undermined

NA
Nearest second mining: 1560’
Nov. 2005

Within Relinquishment

23

16S 6E

NA

RR-15

Not Undermined

NA
Nearest second mining: 55
Mar. 2006

Within Relinquishment

14

16S 6E

NA




EAST MOUNTAIN SPRING DATA
Mill Fork Area

Federal Lease UTU-88554 and UTU-84285

SPRING

MINING HISTORY

Type of Mining

Date of Mining

(Pre/Post water quality analysis based on
dates listed for each spring)

STATUS

LOCATION

Approximate Subsidence
(feet)

Sec.

EMPOND

Not Undermined

NA
Nearest second mining: 1620’
Dec. 2005

Within Relinquishment

23

16S

6E

NA

MFR-30

Not Undermined

NA
Nearest second mining: 4000
Mar. 2014

Within Relinquishment

16S

7E

NA

MFR-10

Not Undermined

NA
Nearest second mining: 2380°
Mar. 2014

Within Relinquishment

12

16S

6E

NA

MF-7

Not Undermined

NA
Nearest second mining: 1707’
Jul. 2010

Within Relinquishment

12

16S

6E

NA

MF-213

Not Undermined

NA
Nearest second mining: 7915
Jul. 2010

Within Y2 mile Offset

17

16S

TE

NA

LB10/ LB-11
Little Bear

Not Undermined

NA

Nearest second mining: 13050’

Mar. 2014

Adjacent to Lease

16S

7E

NA
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PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM] gp|-29

Location: Section 11, Township 16 South, Range 6 East, SLB&M. This site is located within the
Deer Creek mine permit boundary and within the Federal Coal lease UTU-88554.

Lease Association: Spring SPI-29 is located within Federal Coal lease UTU-88554. The lease
was originally acquired from the State Institutional Trust Lands Administration on April 1, 1999
and designated as ML-48258. State Lease ML-48258 reverted to the Bureau of Land Management
onJuly 11, 2011 and was assigned the lease number of UTU-88554. Both the Hiawatha and Blind
Canyon seams have been mined in this lease. Room and pillar mining began in the Hiawatha Seam
in December 2003 with the first longwall retreat in August 2003. Blind Canyon seam development
began in May 2006 with the first longwall retreat on February 2008. After completion of mining
in the Blind Canyon seam, production resumed in the Hiawatha seam with final production
occurring on January 7, 2015. First mining occurred in vicinity of SPI-26 in the Hiawatha Seam,
26" West gateroad, on October 2012. Spring SPI-29 is located in barrier pillar south of 26 West.
Nearest seconding mining is approximately 295° north, 27" West longwall panel.

Subsidence: No subsidence has been detected near SP1-29. The 2017 Annual Subsidence
Report reported that the subsidence west of the spring has been stable since at least 2014.
SPI-29 is outside of the subsided area.

For additional data related to subsidence refer to the 2017 Annual Subsidence Report.

Hydrologic Data (Quality and Quantity):

e Quality

o Historic pre/post mining water quality data is included for spring SP1-29. Date of
database query for pre/post mining determination for each spring is based on the
date of the nearest mining. Data show no abnormalities in the water quality
parameters for this area of East Mountain.

e Quantity

o Historic flow data has been collected from 2000 and has continued through 2017.
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, and 5. The East Mountain weather
station is located on the southern tip of East Mountain.

o SPI-29 is a low volume spring/seep located below trail in a small clearing on west
facing slope surrounded with conifers and aspens. Spring drains to small shallow
basin adjacent to source. Crandall Canyon Mine developed the trail into an access
road during the 2007 mine collapse. Roadway reclaimed in 2013. Flow from
spring SPI-29 generally ranges from 0.0/seep to a maximum of <3.0 gpm. Area
near and spring site disturbed/re-developed post Crandall Canyon mine collapse.
Wet area developed on nearby access road, flow from original source dissipated
(see following Geologic Occurrence — photos).

Justification Document SPI-29



PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM] gp|-29

Geologic Mode of Occurrence for spring SP1-29:

e Water flowing down through fractures in the upper North Horn Formation intersects
channel sandstones and flows laterally through the formation. A spring is formed when
the sandstone channel intersects the surface.

e Geologic Formation: North Horn (refer to Geologic Occurrence sheet).

e Stratigraphic Position: 150’ below top.

Justification for removal from monitoring: SPI-29 has been monitored by PacifiCorp since
2000. There have been no reported occurrences in which mining has impacted this site. Historic
quality and quantity data have not indicated such impacts to the site.

All mining activities in Lease UTU-88554 and adjacent Federal Lease UTU-84285 ceased as of
January 7, 2015. Deer Creek Mine portals were sealed April 17, 2015 as a facet of the Deer Creek
mine closure process. All mining equipment including the mine dewatering system was removed
from the mine prior to sealing. Withdrawal of all mining equipment inby the parallel plug locations
commenced upon completion of mining PacifiCorp coordinated removal of the mining equipment,
including conducting environmental inspections, with the subsurface management agency and
State of Utah regulators. A double redundant French drain system (two separate well screen intake
setups installed in two separate portals) was installed in the two lowest elevation portals at the
Deer Creek Mine site to allow for a permanent post mine gravity discharge of groundwater from
the southern portion of the mine. The remaining Rilda Canyon portion was left open while
implementing mitigation measures to handle anticipated intercepted groundwater. Final sealing
of the Rilda Canyon 1% Right portals consisted of first constructing a water drainage system
including an in-mine collection gallery together with the construction and permanent placement of
a water pipeline from Rilda Canyon 1% Right to the Huntington Power Plant raw water pond. The
pipeline project was completed in November 2017. The final Rilda Canyon 1% Right portal sealing
consisted of two 25-foot thick concrete portal plugs with water drains, one each in the 1% Right
facility fan and roadway portals, that were constructed on November 8 and 10, 2017, and high
strength panel seals, one each in the Left Fork facility fan and roadway portals completed on
December 18 and December 20, 2017. The portal seals were constructed to meet or exceed
regulatory requirements of 30CFR 75.1711. With the completion of the Rilda Canyon Left Fork
Portals seals, final abandonment and closure of the Deer Creek Mine has been concluded.
PacifiCorp will commence with final reclamation activities of the entire Deer Creek Mine complex
per the approved reclamation plan.

With the completion of three years of hydrologic monitoring after the last date of mining,
PacifiCorp formally requests that site SP1-29 be removed from the monitoring program.

Justification Document SPI-29



[PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM]| gp|-29

EAST MOUNTAIN

MILL FORK SPRING & SEEP SURVEY
GEOLOGIC OCCURRENCE

Spring Name/Number: SP1-29

Location From Section Section Township Range Elevation
C orner (above mean sea level)
Feet Feet
1630'S. | 3070'E. NW 11 16S 6E 10360
Geologic Formation Development Water Right Stratigraphic
Position
North Horn 1% " Steel Pipe None 150" below top
Non-functioning post Crandall
Canyon drill hole disturbance

Location Comments:

Probable Recharge Area:

Relationship to Adjacent Springs:

surrounded with conifers and aspens.

limited).

Spring located below trail in a small clearing on west facing slope

Areas of higher elevation located to the east (recharge

This spring occurs in the same manner as SP1-31.

Justification Document

SPI1-29




PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM] gp|-29

Geologic Occurrence of
Spring:

Water flowing down through
fractures in the upper North Horn
Formation intersects channel
sandstones and flows laterally
through the formation. A spring
is formed when the sandstone
channel intersects the surface.

Crandall Canyon Mine drill g
hole access road
-

Small basin below SPI1-29 post Crandall Canyon
drill hole disturbance. View from reclaimed road,
May 23, 2018

Justification Document SPI-29



EAST MOUNTAIN SPRINGS - MILL FORK
SPRING: SPI-29 vs. PRECIPITATION

PEAK FLOW (JULY) vs. EAST MOUNTAIN WEATHER STATION
AND PALMER DROUGHT INDEX

Not undermined
Nearest second mining: 295', Aug. 2014
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East Mountain Spring:
Water Quality Data:
Mine Association:

Date of Development:
Date of Second Mining:

Location of Nearest Mining:
Date of Nearest Mining:

SP1-29
Operational

Deer Creek Mine - Mill Fork
Not undermined
Not undermined

295"
Aug. 2014

Pre-Mining Data: 20000101 THROUGH 20140701

Post-Mining Data: 20140701 THROUGH 20171231

PARAMETER|MAXIMUM  MINIMUM  AVERAGE # ANALYSIS MAXIMUM  MINIMUM  AVERAGE # ANALYSIS
BICARBONATE 322 238 271 18 - No Sample Data - BICARBONATE
CALCIUM 76.6 64 69.1122 18 CALCIUM
CARBONATE 0 0 0 8 CARBONATE
CHLORIDE 3 2 2.17222 18 CHLORIDE
CONDUCTIVITY 555 457 501.777 18 CONDUCTIVITY
DISSOLVED OXYGEN 0 DISSOLVED OXYGEN
FLOW 2.8 0.09 0.89444 18 FLOW
HARDNESS 288 246 266.277 18 HARDNESS
TOTAL IRON 0.06 0 0.0075 8 TOTAL IRON
DISSOLVED IRON 0 0 0 8 DISSOLVED IRON
MAGNESIUM 24.78 20.7 22.7277 18 MAGNESIUM
DISSOLVED MANGANESE 0.015 0 0.00225 8 DISSOLVED MANGANESE
MANGANESE 0.012 0 0.0015 8 MANGANESE
OIL AND GREASE 0 OIL AND GREASE
PH 7.96 7.24 7.64611 18 PH
POTASSIUM 2 0.98 1.35277 18 POTASSIUM
SET SOLIDS 0 SET SOLIDS
SODIUM 7.41 2.57 3.34333 18 SODIUM
SULFATE 9 5 6.74444 18 SULFATE
SUSPENDED SOLIDS 255 255 255 1 SUSPENDED SOLIDS
TEMPERATURE 8.8 3.6 5.04444 18 TEMPERATURE
TOTAL DISSOLVED SOLIDS 315 249 269.555 18 TOTAL DISSOLVED SOLIDS




PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM]  yjVv-213

Location: Section 10, Township 16 South, Range 6 East, SLB&M. This site is located within the
Deer Creek mine permit boundary and within the Federal Coal lease UTU-88554.

Lease Association: Spring UJV-213 is located within Federal Coal lease UTU-88554. The lease
was originally acquired from the State Institutional Trust Lands Administration on April 1, 1999
and designated as ML-48258. State Lease ML-48258 reverted to the Bureau of Land Management
onJuly 11, 2011 and was assigned the lease number of UTU-88554. Both the Hiawatha and Blind
Canyon seams have been mined in this lease. Room and pillar mining began in the Hiawatha Seam
in December 2003 with the first longwall retreat in August 2003. Blind Canyon seam development
began in May 2006 with the first longwall retreat on February 2008. After completion of mining
in the Blind Canyon seam, production resumed in the Hiawatha seam with final production
occurring on January 7, 2015. First mining occurred in vicinity of UJV-213 in the Hiawatha Seam,
25" West Bleeder, in February 2012.

Subsidence: No subsidence has been detected near UJV-213. Maximum subsidence in area
400’ east of UJV-213 has stabilized at approximately 2 feet. The 2017 Annual Subsidence
Report reported that the subsidence has been stable since at least 2012. UJV-213 is
outside of the subsided area.

For additional data related to subsidence refer to the 2017 Annual Subsidence Report.

Hvydrologic Data (Quality and Quantity):

e Quality
o Historic pre/post mining water quality data is included for spring UJV-213. Date
of database query for pre/post mining determination for each spring is based on the
date of the nearest mining. Data show no abnormalities in the water quality
parameters for this area of East Mountain.
e Quantity
o Historic flow data has been collected from 2000 — 2001 and 2007 — 2017 through
2017. 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, and 5. The East Mountain
weather station is located on the southern tip of East Mountain.
o UJV-213 is a low volume spring/seep located above drainage near Joes Valley
Fault on south facing slope covered with aspens and mountain brush. Spring not
identified during previous surveys. Below spring, drainage diverted through 1"
poly pipe to trough located approximately 300’ to the west. Flow from spring UJV-
213 generally ranges from 0.0/seep to a maximum of 3.0 gpm. Spring flow
dissipates rapidly below spring source.

Geologic Mode of Occurrence for spring UJV-213:

e Water flowing down through fractures in the Price River Formation intersects the top of
the Castle Gate Sandstone and flows laterally through the formation. A spring is formed
when the sandstone channel intersects the surface.

e Geologic Formation: Castle Gate (refer to Geologic Occurrence sheet).

Justification Document UJv-213



PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM]  yjVv-213

e Stratigraphic Position: Mid-formation.

Justification for removal from monitoring: UJV-213 has been monitored by PacifiCorp since
2000. There have been no reported occurrences in which mining has impacted this site. Historic
quality and quantity data have not indicated such impacts to the site.

All mining activities in Lease UTU-88554 and adjacent Federal Lease UTU-84285 ceased as of
January 7, 2015. Deer Creek Mine portals were sealed April 17, 2015 as a facet of the Deer Creek
mine closure process. All mining equipment including the mine dewatering system was removed
from the mine prior to sealing. Withdrawal of all mining equipment inby the parallel plug locations
commenced upon completion of mining PacifiCorp coordinated removal of the mining equipment,
including conducting environmental inspections, with the subsurface management agency and
State of Utah regulators. A double redundant French drain system (two separate well screen intake
setups installed in two separate portals) was installed in the two lowest elevation portals at the
Deer Creek Mine site to allow for a permanent post mine gravity discharge of groundwater from
the southern portion of the mine. The remaining Rilda Canyon portion was left open while
implementing mitigation measures to handle anticipated intercepted groundwater. Final sealing
of the Rilda Canyon 1% Right portals consisted of first constructing a water drainage system
including an in-mine collection gallery together with the construction and permanent placement of
a water pipeline from Rilda Canyon 1% Right to the Huntington Power Plant raw water pond. The
pipeline project was completed in November 2017. The final Rilda Canyon 1% Right portal sealing
consisted of two 25-foot thick concrete portal plugs with water drains, one each in the 1% Right
facility fan and roadway portals, that were constructed on November 8 and 10, 2017, and high
strength panel seals, one each in the Left Fork facility fan and roadway portals completed on
December 18 and December 20, 2017. The portal seals were constructed to meet or exceed
regulatory requirements of 30CFR 75.1711. With the completion of the Rilda Canyon Left Fork
Portals seals, final abandonment and closure of the Deer Creek Mine has been concluded.
PacifiCorp will commence with final reclamation activities of the entire Deer Creek Mine complex
per the approved reclamation plan.

With the completion of three years of hydrologic monitoring after the last date of mining,
PacifiCorp formally requests that site UJV-213 be removed from the monitoring program.

Justification Document UJv-213



[PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM]|

EAST MOUNTAIN

MILL FORK SPRING & SEEP SURVEY

GEOLOGIC OCCURRENCE

Spring Name/Number: UJV-213

UJV-213

Change application is to allow the
applicant the right to develop the 3
unnamed springs to draw a portion of the
stock away from the Spoon Creek
riparian area.

Location From Section Section Township Range Elevation
C orner (above mean sea level)
Feet Feet
261" N. 889'W. SW 10 16S 6E 8960
Geologic Formation Development Water Right Stratigraphic
Position
Castle Gate None a21560 Middle

Location Comments:

Probable Recharge Area:

Spring located above drainage near Joes Valley Fault on south
facing slope covered with aspens and mountain brush. Spring not
identified during previous surveys. Below spring, drainage
diverted through 1" poly pipe to trough located approximately 300'

to the west.

Relationship to Adjacent Springs:

Areas of higher elevation located to the east.

This spring is not related to other springs within the
immediate area

Justification Document

UJVv-213




PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM]  yJV-213

Geologic Occurrence of
Spring:

Water flowing down through
fractures in the Price River Formation
intersects the top of the Castle Gate
Sandstone and flows laterally through
the formation. A spring is formed
when the sandstone channel intersects
the surface.

Non-functioning drainage diversion, un-named Non-functioning trough below UJV-213, source from

drainage near UJV-213 un-named drainage

Justification Document UJv-213



EAST MOUNTAIN SPRINGS - MILL FORK
SPRING: UJV-213 vs. PRECIPITATION

PEAK FLOW (JULY) vs. EAST MOUNTAIN WEATHER STATION
AND PALMER DROUGHT INDEX
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East Mountain Spring:
Water Quality Data:
Mine Association:

Date of Development:
Date of Second Mining:

Location of Nearest Mining:
Date of Nearest Mining:

uJv-213
Operational

Deer Creek Mine - Mill Fork

Feb. 2012

Not undermined

Na
Na

Pre-Mining Data: 20000101 THROUGH 20120131

Post-Mining Data: 20120201 THROUGH 20171231

PARAMETER|MAXIMUM  MINIMUM  AVERAGE # ANALYSIS MAXIMUM  MINIMUM  AVERAGE # ANALYSIS
BICARBONATE 241 220 227.888 9 220 217 218.5 2 BICARBONATE
CALCIUM 71.32 62.92 68.4644 9 67.09 62.63 64.86 2 CALCIUM
CARBONATE 0 0 0 7 0 0 0 2 CARBONATE
CHLORIDE 4 3 3.66666 9 4 4 4 2 CHLORIDE
CONDUCTIVITY 583 478 511.222 9 489 467 478 2 CONDUCTIVITY
DISSOLVED OXYGEN 0 0 DISSOLVED OXYGEN
FLOW 3 0.21 1.12777 9 0.31 0.16 0.235 2 FLOW
HARDNESS 275 240 263.777 9 262 241 251.5 2 HARDNESS
TOTAL IRON 0.44 0 0.19333 9 0.97 0.15 0.56 2 TOTAL IRON
DISSOLVED IRON 0 0 0 7 0 0 0 2 DISSOLVED IRON
MAGNESIUM 23.81 20.15 22.5577 9 23.01 20.47 21.74 2 MAGNESIUM
DISSOLVED MANGANESE 0.011 0 3.44444 9 0.031 0.019 0.025 2 DISSOLVED MANGANESE
MANGANESE 0 0 0 7 0.003 0 0.0015 2 MANGANESE
OIL AND GREASE 0 0 OIL AND GREASE
PH 8.17 7.68 7.90888 9 8.18 7.64 7.91 2 PH
POTASSIUM 1.52 0.97 1.15555 9 13 1.11 1.205 2 POTASSIUM
SET SOLIDS 0 0 SET SOLIDS
SODIUM 8.94 5.78 7.00222 9 5.85 5.77 5.81 2 SODIUM
SULFATE 40 33 36.5555 9 33 31 32 2 SULFATE
SUSPENDED SOLIDS 0 0 SUSPENDED SOLIDS
TEMPERATURE 9.9 6.5 7.94444 9 10.3 9.5 9.9 2 TEMPERATURE
TOTAL DISSOLVED SOLIDS 320 284 298.222 9 277 273 275 2 TOTAL DISSOLVED SOLIDS
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PROPOSAL TO REMOVE SITE FROM WATER  Mill Fork Spring

MONITORING PROGRAM]|  JVv-101

Location: Section 10, Township 16 South, Range 6 East, SLB&M. This site is located within the
Deer Creek mine permit boundary and within the Federal Coal lease UTU-84285.

Lease Association: Spring UJV-101 is located within Federal Coal lease UTU-84285 adjacent to
UTU-88554. The lease was originally acquired from Bureau of Land Management on November
1, 2006. Mining in Lease UTU-84285 was prohibited to first mining only. Both the Hiawatha and
Blind Canyon seams have been mined in this lease. Room and pillar mining began in the Hiawatha
Seam in April 2006 under the provisions of a Federal Exploration License. Blind Canyon seam
development began in November 2007. After completion of mining in the Blind Canyon seam,
production resumed in the Hiawatha seam with final production in Lease UTU-84285 occurring
in August 2013. First mining occurred in vicinity of UJV-101 in the Hiawatha Seam, 23 West
Bleeder, in March 2011.

Subsidence: An area of minor subsidence occurs adjacent to spring UJV-101. Maximum
subsidence in area 200’ south of UJV-101 has stabilized at approximately 2 feet. The 2017
Annual Subsidence Report reported that the subsidence has been stable since at least 2013.
UJV-101 is outside of the subsided area.

For additional data related to subsidence refer to the 2017 Annual Subsidence Report.

Hydrologic Data (Quality and Quantity):

e Quality
o Historic pre/post mining water quality data is included for spring UJV-101. Date
of database query for pre/post mining determination for each spring is based on the
date of the nearest mining. Data show no abnormalities in the water quality
parameters for this area of East Mountain.
e Quantity
o Historic flow data has been collected from 1993 through 1995 by Genwal
Resources and 2000 through 2017 by PacifiCorp. This information is found on the
following page where July spring flow is plotted against pr