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ENERGY WEST 
MINING COMPANY 
A SUBSIDIARY OF PACIFICORP 

January 15,2015 

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 

Energy West Mining Company 
p. O. Box 310 
15 No Main Street 
Huntington, Utah 84528 

Subj: Clean Copy Submittal to Transfer Cottonwood Creek Canyon Wells from the Deer Creek Mine 
Monitoring to the Trail Mountain Mine Water Monitoring Program; PacifiCorp, Deer Creek Mine 
C/015/0018, Trail Mountain Mine C/015/0009, Emery County, Utah, Task ID 4762. 

PacifiCorp, by and through its wholly-owned subsidiary, Energy West Mining Company "Energy West" as mine 
operator, hereby submits the clean copies to amend the Deer Creek Mine Water Monitoring Program and Trail 
Mountain Mine Water Monitoring Program. This amendment was approved by the Division on January 14, 2015. 

This submittal amends the Deer Creek Mine MRP to REMOVE the above noted wells. Changes to the Deer Creek 
MRP are as follows: 

Volume 1: Replace Page 2-223 

Volume 1: Replace map HM-IA 

Volume 9: Replace Water Monitoring Program Schedule pages 1-14. 

Volume 9: Maps Section - Replace map HM -1 A 

ADDITIONS to the Trail Mountain Mine MRP include 

Appendix Volume: Appendix 7-1: Replace Hydrologic Monitoring Program Table 

Appendix Volume: Appendix 7-1: Replace Hydrologic Monitoring Location Map 

Appendix Volume: Add Appendix 7-17: 1992 Hydrologic Investigation of the Cottonwood Creek Canyon. 

Three copies are being submitted which includes the C2 form. Please stamp "INCORPORATE" and return one 
copy so that we can place into the Trial Mountain MRP. If you have any questions or concerns regarding this 
submittal, please contact Dennis Oakley at 435-687-4825. 

~'"':;fY~~ ~thFI~ 
~ Geology and Environm ntal Affairs Manager 

Cc: file 

Encl Clean Copies for Deer Creek Mine Volume 1 
Clean Copies for Deer Creek Mine Volume 9 
Clean Copies for Trail Mountain Mine Appendix Volume 
ClIC2 Forms 



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

Permittee: _P~ac_i~fi~C~o~!p~~~~ ____ ~~ __________________________________________ ~~~ ________ __ 
Mine: Deer CreekMine/Trail Mountain Mine Permit Number: CI019/0018, 

CI015/0009 
Title: Amendment to Transfer Cottonwood Creek Canyon Wells from the Deer Creek Mine Monitoring to the Trail 

Mountain Mine Water Monitoring Program, PacifiCorp, Deer Creek Mine CIO 15/00 18, Trail Mountain Mine 
CI015/0009, Emery County, Utah. 

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

Deer Creek Mine MRP Volume I , Amend page 2-223 

Deer Creek Mine MRP Volume I, Amend map HM -1 A 
Deer Creek Mine MRP Volume 9, Appendix A-I, Amend Hydrologic Monitoring Program, 
entire section. 

Deer Creek Mine MRP Volume 9, Appendix A-I, Amend map HM-IA 
Trail Mountain Mine MRP Appendix Volume, Appendix 7-1, Amend Water Monitoring 
Program Table 
Trail Mountain Mine MRP Appendix Volume, Appendix 7-1, Amend Water Monitoring 
Location Map 

Trail Mountain Mine MRP Appendix Volume, Add Appendix 7-17 



PacifiCorp 

Energy West Mining Company 

Deer Creek Mine MRP 

Volume 1: Page 2-223 

RECEIVED 
JAN J 0 ?nl~ 

O/V. OFOIL 
, GAS & MINING 

Remove CCCW-1A, CCCW-1S, CCCW-2A, CCCW-3A, CCCW-3S U, and CCCW-3S L 

from monitoring. Replace page 



East Mountain Springs - Mill Fork Area (refer to Deer 

Creek Permit Volume 12 R645-301-700: Hydrologic 

Monitoring Map MFS1851D) 

1) EM-216 11) MF-213 

2) MFR-30 12) MF-219 

3) JV-9 13) SPl-26 

4) JV-34 14) SPl-29 

5) RR-5 

6) RR-15 

7) RR-23A 

8) MF-7 

9) MF-10 

10) MF-19B 

Piezometric Data - Surface 

Rilda Canyon 

15) MFR-10 

16) UJV 101 

17) UJV-206 

18) UJV-213 

19) EM Pond 

20) Little Bear Spring 

21) Grants Spring 

1) PI 4) P7 

2) P5 5) EM-47 

3) P6 

Cottonwood Creek Canyon 

1) EM-31 

Piezometric Data - Underground 

1) Refer to Annual Hydrologic Reports for Locations: 

Map HM-2 

Waste Rock Wells 

1) DCWR1 

INCORPORATED 

FEB 0 2 2015 

Div. of Oil, Gas & Mining 

2-223 



PacifiCorp 

Energy West Mining Company 

Deer Creek Mine MRP 

Volume 1: Map HM-1A 

Replace H M-1A 





PacifiCorp 

Energy West Mining Company 

Deer Creek Mine MRP 

Volume 9: Appendix A-l 

Replace entire Water Monitoring Program, Deer Creek Mine, pages 1- 14 



PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

L MONITORING LOCATIONS - DEER CREEK MINE 

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

January 2015 

1. Cottonwood Creek Drainage System 

a. Indian Creek (refer to Deer Creek Volume 12 R645-301-700: 
Hydrologic Monitoring Map MFSI851D) 

(1) ICA - Indian Creek Above 
(Approximately 2500 feet northwest of the Mill Fork 
permit boundary) 400 feet North, 2350 feet West of the 
Southwest comer of Section 3, Township 16 South, 
Range 6 East. 

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

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

(4) ICB - Indian Creek Below 
(Approximately 3700 feet west of the Mill Fork permit 
boundary, junction of Indian Creek and FDR040) 70 
feet North, 120 feet West of the Southwest comer of 
Section 16, Township 16 South, Range 6 East. 

Page 1 
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January 2015 

PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

2. Huntington Creek Drainage System 

a. Huntington Creek (refer to Deer Creek and 
Wilberg/Cottonwood Mines: Volume 9 Map HM-IA) 

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

(2) HCC02 - Below Deer Creek Confluence: 
300 feet north, 300 feet west ofthe southwest comer of 
Section 31, Township 16 South, Range 8 East. 

(3) HCC04 - @ Research Farm* 
800 feet north, 200 feet east of the southwest comer of 
Section 5, Township 17 South, Range 8 East. 
*Not listed on map due to scale. 

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

(1) DCROI - Above the mine: 
(Approximately 600 feet upstream from the mine 
facility.) 200 feet North, 800 feet West of the 
Southeast comer of Section 10, Township 17 South, 
Range 7 East. 

(2) DCR04 - Near Cl/C2 Belt Intersection: 
(Approximately 5,000 feet downstream from the mine 
facility.) 300 feet North, 2000 feet East of the 
Southeast comer of Section 2, Township 17 South, 
Range 7 East. 

(3) DCR06 - @ Huntington Creek Confluence: 
(Approximately 15,000 feet downstream from the 
facility) 1400 feet north, 1100 feet east of the southeast 
comer of Section 6, Township 16 South, Range 7 East. 

Page 2 
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January 2015 

PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

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

(1) MHC01 - Meetinghouse Canyon South Fork 
(Approximately 200 feet upstream from the north and 
south convergence.) 800 feet North, 1500 feet East of 
the Southwest corner of Section 35, Township 16 South, 
Range 7 East. 

d. Rilda Canyon (refer to Deer Creek 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. 

(4) 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. 

Page 3 
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January 2015 

PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

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

e. Mill Fork Canyon (refer to Deer Creek Volume 12 
R645-301-700: Hydrologic Monitoring Map MFSI851D) 

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

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

(3) MFU03 - Mill Fork Canyon - Above Mill Fork Fault 
Crossing: (Approximately 700 feet upstream of 
projected Mill Fork Fault crossing) 1150 feet North, 
1700 feet East of the Southwest comer of Section 17, 
Township 16 South, Range 7 East. 

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

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

B. Groundwater Hydrology - Deer Creek Mine 

1. East Mountain Springs (refer to Deer Creek and Wilberg/Cottonwood Mines: 
Volume 9 maps HM-4) 

Sheba Springs 80-48 
80-50 
89-65 
89-66 
89-67 
89-68 
Rilda Canyon-(Meters 2&3) 1 

I-NEWUSSD controls Rilda Canyon meters. Monitoring will be 
conducted when meters are functioning. 

2. East Mountain Springs - Mill Fork Area (refer to Deer Creek Permit 
Volume 12 R645-301-700: Hydrologic Monitoring Map MFSI851D) 

January 2015 

EM-216 
JV-9 
JV-34 
MF-7 
MF-lO 
MF-19B 
MF-213 
MF-219 
MFR-I0 
EMPOND 
Little Bear Spring 

MFR-30 
RR-5 
RR-15 
RR-23A 
SPI-26 
SPI-29 
UJV-lOl 
UJV-206 
UJV-213 
Grants Spring 

Page 5 
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C. 

PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

3. Piezometric Data 

a. Surface 

(l) Rilda Canyon (refer to Deer Creek and Wilberg/Cottonwood 
Mines: Volume 9 Map HM-la) 

PI 
P5 
P6 
P7 
EM-47 

(2) Cottonwood Canyon Creek 

East Mountain (refer to Deer Creek and Wilberg/Cottonwood Mines: 
Volume 9 Map HM-la) 

EM-31 

b. Underground: Deer Creek In-Mine 

(l) (Refer to Annual Hydrologic Reports for Locations: Map HM-2) 

4. Deer Creek In-Mine Water Locations 

a. Refer to Annual Hydrologic Reports for Locations: Map HM-2 

5. Waste Rock Wells (refer to Deer Creek Mine: Volume 10 Map CM-10778-WB) 

a. DCWRI 

UPDES Monitoring Locations - Deer Creek Mine 

a. Deer Creek Mine 
UPDES UT0023604 

001- Sediment Pond 
002- Mine Discharge 

\NCORPORATEO 

FEB 02 20\5 

Di'll. 01 Oil, Gas & Mining 

January 2015 Appendix A-1 

Page 6 



PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

IL 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 West in accordance with the guidelines 
established by DOGM; i.e. 

- Date and Time 
- Flow 
-pH 
- Temperature 
- Conductivity 
- Dissolved oxygen (perennial streams only) 

Surface Monitoring 

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

1. Cottonwood Canyon Creek 

January 2015 

a. Indian Creek 

(1) ICA 
(2) ICF 
(3) ICD 
(4) ICB 

Page 7 
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PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

2. Huntington Canyon Drainage 

January 2015 

a. Deer Creek 

(1) DCROI 
(2) DCR04 
(3) DCR06 

b. Huntington Creek 

(1) HCCOI 
(2) HCC02 
(3) HCC04 

Flow in Huntington Creek is measured only at HCCOI by Utah Power, 
and will be reported in the Annual Hydrologic Report. 

c. Meetinghouse Canyon - South Fork: 

(1) MCHOI 

d. Rilda Canyon 

(1) RCFl * 
(2) RCLF 1 
(3) RCLF 2 
(4) RCF2 
(5) RCF3 
(6) RCW4 

* Baseline flow will be measured adjacent to EM-163 

e. Mill Fork Canyon 

(1) MFAOI 
(2) MFB02 
(3) MFU03 

Page 8 

INCORPORATED 

FI:B 0 2 2015 

Div. ot Oil, Gas & Mining 

Appendix A-1 



PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

Groundwater Monitoring 

1. East Mountain Springs (see monitoring location list LB.l) 

2. East Mountain Springs - Mill Fork Area (see monitoring location list LB.3) 

East Mountain Springs will be field monitored during the months of July and 
October. Rilda Canyon Springs - (NEWUSSD: Meters 2 & 3; when 
functioning) will be field monitored monthly depending upon access. 

3. In-Mine 

a. Deer Creek 

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

4. Piezometric Wells 

5. 

January 2015 

a. Surface 

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

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

PI 
P5 
P6 
P7 
EM-47 

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

EM-31 

Waste Rock Wells 

a. Deer Creek 
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PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

UPDES Monitoring 

1. Deer Creek 

UPDES sites 001 and 002 will be monitored as specified in the individual pennits. 

Reclamation Monitoring 

January 2015 

Surface Water Resources: (see enclosed summary of operational, baseline, and 
reclamation monitoring schedules) 
Surface monitoring locations will be field monitored monthly for flow and all 
field parameters quarterly until bond release. 

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

Springs 

Wells: 

UPDES: 

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

Rilda Canyon Springs (NEWUSSD: Meters 2 & 3; when 
functioning) will be field monitored monthly for flow depending 
upon access. East Mountain Springs (including Rilda Springs) 
monitoring will be conducted until permit area reduction approval 
or unless otherwise approved by the Division. 

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

Waste Rock Well: will be field monitored for level only on a 
quarterly basis. Monitoring will be conducted until sealing 
during final reclamation. 

Sites will be monitored as specified in the individual pennits 
INCORPORATED 

FtB 0 2 2015 

Div. of Oil, Gas & Mining 

Appendix A-1 
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PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

B. Quality Sampling (Laboratory Measurements) 

January 2015 

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, except for Indian Creek - quality samples will be 
collected during baseflow only. Parameters analyzed are those listed in the 
DOGM Guidelines for Surface Water Quality (see Table I-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 2011 and will be repeated every five years 
there-after. 

a. Cottonwood Creek Drainage 

(l) Indian Creek 

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

b. Huntington Creek Drainage 

(l) Deer Creek 

(a) DCR01 
(b) DCR04 
(c) DCR06 

(2) Huntington Creek 

(a) HCC01 
(b) HCC02 
(c) HCC04 

(3) Meetinghouse Canyon - South Fork: 

(a) MCH01 

Page 11 
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PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

(4) Rilda Canyon 

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

(5) Mill Fork Canyon 

(a) MFAOI 
(b) MFB02 
(c) 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 I-Surface Water Quality Parameter List). Sampling will be conducted on a quarterly 
basis until bond release. Baseline analysis will be performed on the 5th and 9th years following 
reclamation. In no case will baseline sampling time frame exceed 5 years converting from 

operational to reclamation monitoring. 

2. Groundwater Hydrology 

January 2015 

a. East Mountain Springs: Water samples will be collected and analyzed 
during the months of July and October. Rilda Canyon Springs 
(NEWUSSD: Meters 2 & 3; when functioning) will be monitored for 
quarterly for quality. Parameters analyzed are those listed in the DOGM 
Guidelines for Groundwater Water Quality (see Table 2-Ground Water 
Quality Parameter List). 

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

c. Wells: No analysis required. 

d. Waste Rock Wells: One water sample will be collected and analyzed per 
location quarterly. Parameters analyzed ar~ thosE5sted in the DOGM 

'NCORPURA I 

H:B 02 20\5 

Oiv. 01 Oil, Gas & Mining Appendix A-1 
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PACIFICORP 
ENERGY WEST 

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

Guidelines for Groundwater Water Quality (see Table 2-Ground Water 
Quality Parameter List). 

Baseline analysis was performed in 2011 and will be repeated every five 
years thereafter. 

Reclamation Monitoring - Groundwater Hydrology: 

January 2015 

a. East Mountain Springs: Water samples will be collected and analyzed 
during the months of July and October. Rilda Canyon Springs 
(NEWUSSD: Meters 2 & 3; when functioning) will be monitored 
quarterly for quality. Parameters analyzed are those listed in the DOGM 
Guidelines for Groundwater Water Quality (see Table 2-Ground Water 
Quality Parameter List). East Mountain Springs (including Rilda 
Springs) monitoring will be conducted until permit area reduction 
approval or unless otherwise approved by the Division. 

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

c. Wells: Rilda and Cottonwood Canyon wells will be sealed during final 
reclamation. Quarterly sampling will continue until sealing. 
Parameters analyzed are those listed in the DOGM Guidelines for 
Groundwater Water Quality (see Table 2-Ground Water Quality 
Parameter List). 

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

HYDROLOGIC MONITORING PROGRAM 
DEER CREEK MINE 

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

3. UPDES Monitoring Sites 

a. Deer Creek Mine 

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

IlL 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. 

January 2015 
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PacifiCorp 

Energy West Mining Company 

Deer Creek Mine MRP 

Volume 9: Appendix A-l 

Replace HM-1A 





PacifiCorp 

Energy West Mining Company 

Trail Mountain Mine MRP 

Appendix Volume: Appendix 7-1 

Replace Water Monitoring Program Table 



TRAIL MOUNTAIN WATER MONITORING PROGRAM 

STATION LOCATION TYPE 
GEOLOGIC 

FREQUENCY STATUS RESULTS TO: REMARKS 
OCCURRENCE 

SW-l CottoD-wood CYn Intermittent Surface Stream Monthly-field Operational DOGM Oil & Grease 
Above Mine Stream Crossing Blackhawk Quarterly-Qualitv Quarterly 

Formation 
SW-2 Cottonwood Cyn Intermittent Surface Stream Monthlv-Fjeld Operational DOOM Oil &Orease 

Below Mine Stream Crossing S@rPointlMancos Quarterly-Qualitv Quarterlv 
Formation 

SW-3 Cottonwood Cyn Intermittent Surface Stream Monthly-Field Operational DOOM Oil & Orease 

Below Mine Stream Crossing Mancos Quarterlv-Quality Quarterlv 
Formation 

T-IO (17-26-4) Trail Mountain Spring Spring in North Hom Quality July/Oct Operational DOOM Inaccessible During Winter 

Section 26 Formation Field Julv-Oct 

T-14 (17.,25-1) Trail Mountain Spring Soring in UDoer Qualitv Julv/Oct Operational DOGM Inaccessible During Winter 

Section 25 Price River / Castlegate SS Field Julv-Oct 
Formation 

CCCW-IA 
Cottonwood Creek Cyn. T.17S, 

Well Monthly Operational DOOM Level Only' 
R.6E. Sec. 14 Alluvial Deposits 

CCCW-IS 
Cottonwood Creek Cyn. T.17S, 

Well Monthly Operational DOOM Level Only' 
R.6E, Sec. 14 Starvoint Sandstone 

CCCW-2A 
Cottonwood Creek Cyn. T .17S, 

Well Monthly Operational DOOM Level Only' 
R.6E. Sec. II Alluvial Deposits 

CCCW-3A 
Cottonwood Creek Cyn. T.17S, 

Well Monthly Operational DOOM Level Only' 
R.6E, Sec. 2 Alluvial Deposits 

CCCW-3S U 
Cottonwood Creek Cyn. T.17S, 

Well 
Blackhawk - Fluvial 

Monthly Operational DOOM Level Only' 
R.6E, Sec. 2 Sandstone 

CCCW-3S L 
Cottonwood Creek Cyn. T.17S, 

Well Monthly Operational DOOM Level Only' 
R.6E, Sec. 2 Starpoint Sandstone 

Mine Surface Near Bathhouse Well Starpoint Sandstone 
Monthly-Field 

Operational DOGM 
Field well measurements -

TM-IB Quartelry Quality Level Only_ 

TM-3 Straight Canyon Well Starpoint Sandstone Monthly-Field Operational DOOM Level Only 

UT -0023728-001 Trail Mountain Sediment Pond Point Discharge Monthly. Operational DOGMIDWQ Oil and Grease if Visible 

UT -0023728-002 Trail Mountain Mine Discharge Point Discharge 
- -

Monthly Operational DOGMlDWQ Oil and Grease if Visible 

• refer to Appendix 7-17 for a full discussion the the Conenwood C,..,k Canyon h)"droloogy and 'he CCCW wells. 
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PacifiCorp 

Energy West Mining Company 

Trail Mountain Mine MRP 

Appendix Volume: Appendix 7-1 

Replace Trail Mountain Mine Water Monitoring Location Map 





PacifiCorp 

Energy West Mining Company 

Trail Mountain Mine MRP 

Appendix Volume: Appendix 7-17 

Add Appendix 7-17, 1992 Hydrologic Investigation of the Cottonwood Creek 

Canyon 
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COTTONWOOD CANYON CREEK 
1992 HYDROGEOLOGIC INVESTIGATION 

REVISED IN 2000 
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The following docwnent is a complete history of the Cottonwood Spring citizen 
complaint and resultant hydrogeologic study. The study confirmed that groundwater 
resources of Cottonwood Canyon area respond directly to precipitation and have not been 
influenced by mining in the Deer Creek Mine. PacifiCorp has gone to great lengths and 
expense to satisfy the concerns of the water users and regulatory agencies involved in 
Cottonwood Canyon. 
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HISTORY OF CITIZEN COMPLAINT: COTTONWOOD SPRING 

On July 31, 1991 a citizen complaint c1aiming that the mining in the Deer Creek Mine 
dried up a spring known as Cottonwood Spring (designated on map lIM-I and HM-12 as 
TM-23 [Section 14~ Township 17 South, Range 6 East], Volume 9) was filed by Jim 
Peacock. According to Mr. Peacock, Cottonwood Spring produced approximately one to 
three cubic feet/second and was the main source of flow for Cottonwood Canyon Creek 
(conversation during an on site visit with Utah State Division of Water Rights, 
Cottonwood Irrigation Company, United States Forest Service, Utah State Division of 
Oil, Gas & Mining [DOGM], and PacifiCorp held on August 1, 1991). Mr. Peacock 
indicated that production from the spring had been decreasing over the past several years 
and that he was no longer able to irrigate approximately twenty-two acres located on the 
north side of Highway 31 at the junction of Cottonwood Canyon Creek and Straight 
Canyon. Discussions during the on site visit centered around: location and extent of 
mining in the Deer Creek Mine, mine water discharge trends, timing of the Roans 
Canyon mult crossing (3rd North), intersection of sympathetic fimlting in 1 It and 200 Right 
offof4th South, the drought which bas bad a major impact on the hydrologic resources of 
the area, and the hydrogeology of Cottonwood Spring. 

COTTONWOOD SPRING 
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As a result of the on site visit, DOGM reviewed the available historical data on the flow 
and quality of Cottonwood Spring (see Attachment 1). In addition to historical review, 
DOGM requested that PacifiCorp update the Probable Hydrologic Consequences (PHC) 
section of the Deer Creek Mine Permit Application Package (pAP). The Vohune 9 -
Hydrologic Section: PHC was updated and submitted on three separate occasions: 
December 19, 1991; March 23. 1992; and again on July 15, 1992. As part of the March 
23, 1992 submittal PacifiCorp committed to drilling a series of wells and conducting a 
resistivity survey in Cottonwood Canyon Creek during the 1992 field season to determine 
the hydrologic significance of the alluvial deposits and their interrelationships with the 
surrounding strata. In addition to the work completed in 1992, PacifiCorp contracted 
Mayo & Associates during 1996 to complete a comprehensive hydrologic investigation 
of surmce and groundwater systems in the East & Trail Mountain areas (refer to Mayo & 
Associates Study in Volume 9: Hydrologic Support Information). During the 
investigation, Mayo & Associates analyzed: 1) solute and isotopic compositions of 
surfuce waters and groundwaters, 2) surfuce water and groundwater discharge data, 3) 
piezometric data, and 4) geologic information. 

This report will summarize the findings of PacifiCorp's and Mayo & Associates 
hydrogeologic investigation of Cottonwood Canyon Creek/Cottonwood Spring and will 
include a discussion on the fullowing topics: 

1 

2. 

Introduction/General Description 
• Cottonwood Canyon Drainage 
• Cottonwood Spring 

~ Relationship to the Deer Creek Mine 
~ Water Rights Information 

Spring and Seep Survey 
• Cottonwood Spring (TM-23) Data 

~ Historical Flow Data 
~ United States Geological Survey Data 
~ Mine Reclamation Plan Data CoJIection (Trail Mountain Mine) 
~ Cottonwood Spring Source Development 
~ Cottonwood Canyon GainlLoss Surveys 

Geology 3. lNCORPORATED 

1/111 •• 

4. 
5. 
6. 
7. 
8. 
9. 

a. Stratigraphy 
b. Structure 
c. Geomorpbology - Glaciatioo 

Resistivity Survey Resuhs 
Drilling Results 
Aquifer Test Results 
Data from Mayo & Associates Study 
DOGM Findings 
Summary 
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1. INTRODUCTION/GENERAL DESCRIPTION 

Cottonwood Canyon Drainage 

Cottonwood Canyon Creek is a major drainage system which borders the western limit of 
the East Mountain Federal Coal Leases (see HM-I, Volume 9 of the PAP). Based on 
data collected by PacifiCorp, Cottonwood Canyon Creek is an ephemeral stream ftom its 
headwaters to the northeast quarter of Section 24, Township 17 South, Range 6 East and 
intermittent ftom that point to its confluence with Cottonwood Creek at Straight Canyon. 
During periods of drought, flow in Cottonwood Canyon Creek is limited to flow 
emanating from the alluvial deposits at the intersection with Roans Canyon. From the 
intersection with Roans Canyon to Section 36 the stream loses water to the alluvial 
deposits. The drainage is dry from Section 36 to Section 6 except during spring runoff 
which normally occurs from late April through June or during precipitation events. Flow 
in the channel reemerges in Section 6 and continues to the confluence with Cottonwood 
Canyon at Straight Canyon. 

The USGS installed a Parshall flume in Section 31, Township 17 South, Range 7 East 
and collected flow data daily from October 1977 through September 1979. PacifiCorp 
began collecting monthly flow information at the USGS flume in 1979. This information 
has been submitted in the Annual Hydrologic Reports and documents the trends indicated 
by the USGS. Distribution patterns of stream flow are characteristic of watersheds in the 
western highlands where the majority of the annual water yield occurs in the spring and 
early summer as a result of snowmelt runoff. Peak runoff: typically occurring in 
Mayl1une, averages approximately four (4) cubic feet second (cfs), with base flows 
averaging less than one half (0. 5) cis (see Attachment 2 and the following figure). 
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Cottonwood Canyon USGS Flume 
Section 31, TOWIlfIrip 17 Soul, Rtmge 7 FAst 
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Cottonwood Spring 

Cottonwood Spring is located in the southeast quarter of Section 14, Township 17 South, 
Range 6 East. A small access road leads from the main road (Forest Service 
Development Road 040) to the drainage bottom. Cottonwood Spring is situated on the 
east side of Cottonwood Canyon Creek approximately two (2) feet above the drainage 
bottom (site development and flow data will be discussed in the following section). 

Relationship to the Deer Creek Mine: 

Cottonwood Spring is located west of Federal Coal Lease U-083066 (limit of 
PacifiCorp's Federal Coal Leases). At the time the citizen compliant was filed (1~~RPORATED 
the nearest mining was approximately two (2) miles to the east. as shown in the fullowing 
figure: F E.B 0 2 2015 
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During the site visit on August 1, 1991, questions were raised concerning the proximity 
of mining in the Deer Creek Mine (in larticular, the Roans Canyon Fault crossing and the 
area of current longwall mining - 4 South area). As shown on the figure, the Roans 
Canyon Fauh crossing is approximately 4.1 miles east of Cottonwood Spring and 4th 
South area is approximately 2.2 miles east of Cottonwood S~. . . '.' . ,) ,,'~c" ~~'!"~ICORPORATEO 
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Water Rights Information: 

As documented during the site visit, the U.S. Forest Service held the water rights/point of 
diversion for Cottonwood Spring, Water Right # 93-701, quantity 0.0110 cfs. The 
following figure was reproduced from the Utah Division of Water Rights database: 

UTAlIIVISIIII OF ITO RIIITS 
IIlAT POIIT IJ DIIISIIII LaTIIII aM 

.................. 11 ..................................................................................................... a~ •••••••••••• 

UAPTSUPR 
.. liTER urn" am DESClIPTlIII or ILL IIJO POIU Of 11851111 DESCRIPTIClI M PEE U GTE 
ClII IIUT CfS" aNT DlIITEI WTf YW LI IITI EAST elR SEC 1\11 • 1M N P I II W P D 
...................... 11' ................................. ...-11 ........... ,_ ........ 11···· ............... 11 ••• - ......... "' .......... " .................................. " .... . 

o 9l lD1 .0110 .110 CDttGlllDOd Spri" 
lila III(S); .,.101_ 
USA fanIt SlrVlce 324 25th Street 

x x x 
PRIIiITY DATE: 00/0011115 

Ogden UT M401 

1 93 229 ,., .00 Tl'lil _ CJ1Ik X K X 
111I1II(S): SIIIIlltlll 
lISA rnt Service 324 25th' Itl1lt 

2. SPRING AND SEEP SURVEY 

PacifiCorp conducted a spring and seep survey during the summer of 1991 from north of 
the Trail Mountain Mine to north of Winks Canyon. This information, along with the 
East Mountain spring and seep surveys, was compiled to develop a comprehensive spring 
and seep map for the Cottonwood Canyon area (refer to HM-4). The spring surveys 
identified several sources along the down dip side of Cottonwood Canyon (East side). 
Two of the springs identified were included in the East Mountain Spring Monitoring 
Program in 1991 (springs 91-72 and 91-73). The contribution of groundwater from the 
upper portion of the Blackhawk Formation on the east side of Cottonwood Canyon was 
also documented in resistivity surveys (refer to Section 4: Resistivity Results). During 
the spring inventory, individual drainages were inspected and classified based on flow 
characteristics. Based on the field investigation conducted in the summer of 1991, all ~CORPORATEO 
the streams emanating from the Cottonwood Canyon Creek area would be classified as 
ephemeral except Cottonwood Canyon Creek, which would be classified as intennittent FEB 0 2 2015 
as discussed previously. 
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Cottonwood SPring lTM-23) Data: 

Historical Flow Data: 

The United States Geological Survey (USGS) collected quality and quantity data at the 
Cottonwood Spring site as part of comprehensive hydrologic study of the central Utah 
Coal Field from 1978 through 1982 (Open File Reports 81-539 and 84-067). Monitoring 
of Cottonwood Spring was included in the Trail Mountain MRP in 1986 following a 
spring and seep survey conducted by JBR in 1985. The following is a list of sources and 
the time frame in which data was collected: 

USGS 
JBR 
Trail Mountain Coal Co. 
Mountain Coal Co. 
Energy West Mining 

1978 - 1982 
1985 - Spring Survey 
1986 - 1987 
1987 -1992 
1992 - Present 

Flow prior to the drought in the mid to late 1980's averaged approximately 60 GPM. Post 
drought flows diminished rapidly (refer to the following hydro graph comparing 
Cottonwood Spring flow to the regional Palmer Drought Index). 
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United States Geological Survey Flow Data: 
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As referenced above, the USGS conducted a comprehensive hydrologic investigation of 
the Centml Utah Coal Field in the late 70's and early 80's. Cottonwood Canyon drainage 
system was included within study. Flow from Cottonwood Spring was reported in Open 
File Reports 81-539 and 84-067 ranging from 33 to 110 gallons per minute. Methods of 
data collection were not reported. During PacifiCorps investigation, concerns were 
expressed at several meetings with the regulatory agencies on the method of data 
collection (gainlloss vs. pipe measurement). Reviewing Open File Report 81-539, it is 
apparent that the method utilized to document flow from Cottonwood Spring was to 
conduct gainIloss measurements along Cottonwood Creek above and below the alluvial 
discharge area (method of measurement confirmed by Jim Kohler, BLM Geologist, 
personal conversation with USGS field assistant involved in the hydrologic 
investigation). The following figure includes pages reproduced from Open File Report INCORPORATED 

81-539, documenting spring flow and gain/loss measurements. ,. \ .. ~.r.:c.~~ FE.B 0 2 2015 
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Mine Reclamation Plan Data Collection (l'rail Mountain Mine): 

Data collected by Trail Mountain Mine during 1985-1992 revealed that flow from Cottonwood 
Spring varied from 0 to approximately 22 gpm (pipe flow collected) 

10/28/85 
9130/86 
10/20/86 
11111186 
6130/87 
7/15/87 
8/31187 
9/25/87 
6/30/88 
9/20/88 
10/31188 
11/29/88 
1217188 
3/13/89 
5/25/89 
7/19/89 
8/25/89 
9/17/89 
1989-92 

IDR 1985 - Spring Survey 
Trail Mountain Coal Co. 
Mountain Coal Co. 

1986 - 1987 
1987 - 1992 

Flow (gpm) 

4.0 
22.5 
20.0 
20.8 
12.6 
12.0 
12.0 
12.0 
0.0 
22.0 
21.0 
19.0 
19.2 
21.5 
18.5 
12.0 
4.0 
0.0 
0.0 

Comments 

Pipe all but dry, approx. 12 seeping up at base of channel 
Pipe not flowing, measured at base of channel 

During JIleetings with the regulatory agencies, questions were raised concerning the supposed 
coincidence of the timing of the Roans Canyon fimlt crossing and the reduction in flow of 
Cottonwood Spring (refer to Attachment 5 for Cottonwood Spring field data sheets). The 
extensive hydrogeologic data and Cottonwood Spring flow data collected by the previous 
operator reveals that Cottonwood Spring reduced to zero flow one year prior to the rock slope 
development. Another interesting fuctor is, as the flow from the decreased, the source of ORPORATEO 
Cottonwood Spring moved to the base of the channel. INC 
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Cottonwood Spring Source Development 

Site development during the initial review (1991) included a 
three (3) inch section of PVC pipe with a small board 
supporting the discharge (see adjoining photo). As documented 
earlier, USGS utilized gainlloss measurements to collect 
groundwater production data from the Cottonwood Spring area 
Measurements collected as part of the hydrologic monitoring 
programs of the previous coal companies, were discharge rates 
from the PVC pipe, except when the flow diminished in July of 
1989 and discharge from the base of the channel was included. 
BaSed on review of the data, it is unclear when the PVC pipe 
was installed. 

As part of the Cottonwood Spring investigation, PacifiCorp 
excavated the site (only hand shovel required) to verify the 
development construction A three (3) inch PVC pipe, approximately 
three [3] feet in length, was simply inserted into coarse gravel lens 
with soil compacted around the pipe (see adjoining photo). The 
gravel lens is approximately two (2) feet thick and is heavily oxidized 
indicating near surfBce influence. 

Alluvial/glaciated deposits of Cottonwood Canyon consist of 
stratified layers ranging from sih to coarse gravels (refer to the 
Geomorphology Section for a complete discussion on Cottonwood 
Canyon). Stratification was documented in the development of the 
Cottonwood Canyon monitoring wells and can be seen in the 
eroded bank deposits near Cottonwood Spring (see adjoining 
photo). The very fine sediments (very low transitivity) effectively 
impedes vertical groundwater migration 
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Cottonwood Canyon Gain/Loss Surveys 

Energy West Mining Company initiated gain/loss surveys in 1998 of Cottonwood Canyon to 
verify/compare: 

SurfBce/groundwater relationships 
Hydrologic trends of the Cottonwood Canyon monitoring wells 
Cottonwood Spring discharge rates 
Compare recent data Cottonwood Spring flow data to USGS study 

GainIloss surveys included measurements collected along the Cottonwood drainage from Mill 
Canyon in Section 2, Township 17 South, Range 6 East to below Roans Canyon in Section 24, 
Township 17 South, Range 6 East (refer to Attachment 4). The survey included measurements 
of each of the contributing su~drainages and Spring 91-72. Depending upon flow, quantity data 
was collected at each site utilizing either the bucket/stop watch method or by temporarily 
installing a 900 v-notch weir. 

Energy West closely monitors the groundwater levels in a series of monitoring wells in 
Cottonwood Canyon as well as climatic trends of central Utah (refer to Drilling Resuhs Section 
for more detail). As climatic trends returned to normal patterns, (refer to Palmer Drought Index 
figure presented earlier), the alluvial system of Cottonwood Canyon started to recharge. This is 
evident by the upward trends in the alluvial monitoring wells (refer to Drilling Results Sectio~ 
Drill Site #1). A1; the trend line of the water elevation of well CCCW-IA equaled the elevation 
of the Cottonwood Spring area, discharge from the alluvial deposits was re-established. From 
the data collected over a two year period (1998 - 2000), discharge from Cottonwood Spring area 
ranged from approximately 40 to 99 GPM (refer to Attachment 4 for GainILoss data). 
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The following figure illustrates the data collected by Energy West in November 1998 compared 
directly to the data collected by the USGS in 1979. 
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Cottonwood Canyon Creek 
Flow Data Comparison 

USGS August 1979* Energy West November 1998 

Cottonwood Spring Area Flow =: 57.8 GPMJO.13 CFS 
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3. GEOLOGY 

a. STRATIGRAPHY 

The rock fonnations exposed in the Cottonwood Canyon Creek area range from Upper 
Cretaceous to Tertiary in age (refer to HM-12). The formations, in ascending order: 

Mastlk Shale: 
Age: Cretaceous EST. Thickness: + 1000' 
Uppermost member of the Mancos Shale; consists of ligbt- to medium-gray marine 
mudstones; weathers readily, forming slopes which are often covered with debris. This 
formation interfingers with the Starpoint Sandstone. Exposure is limited to the area south 
oftbe Trail Mountain Mine. 

Star Point Sandstone: 
Age: Cretaceous EST. Thickness: 400' 
Consists of three distinct sandstone tongues separated by Masuk Shale. The lower and 
upper members are cliff forming, massive, gray, fine to medium grained sandstone units. 

Blackhawk Formation; 
Age: Cretaceous EST. Thickness: 7S0' 
Consists of alternating mudstones, siltstones, sandstones, and coal. Although coal is 
generally found throughout the formation, the only minable seam exposed in Cottonwood 
Canyon Creek is the Hiawatha Seam located directly above the Starpoint Sandstone. 
Outcrops of the Blackhawk Formation occur throughout the length of Cottonwood 
Canyon Creek :from the Trail Mountain Mine to Flat Canyon. 

Castlegate Sandstone: 
Age: Cretaceous EST. Thickness: 2S0' 
Forms an escarpment which surrounds CottoDwood Canyon Creek. Consists of coarse­
grained, light gray, fluvial sandstones; pebble conglomerates; and zones ofmudstone. 

Price River Formation: 
Age: Cretaceous EST. Thickness: 350' 
Consists mainly of fine-medium grained sandstones with subordinate amounts of 
mudstone and conglomerates. Forms slopes and ledges above the Castlegate Sandstone. 

North Hom Formation: 

01118/81 

Age: CretaceousITertiary EST. Thickness: 850' 
Mudstones dominate the rock types present and vary in color from gray, red, yellow, 
green to red. Localized, lenticular sandstone channels are present throughout the 
formation. 
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Flagstaff Limestone: 
Age: TertiarylPaleocene EST. Thickness: 100' 
The Flagstaff Limestone is a light gray to tan fossiliferous lacustrine limestone. The 
Flagstaff forms the "Cap, .. or mesa - like table top to North Hom, Trail, and East 
Mountains. 

Alluvial Deposits: 
Age: Pleistocene EST. Thickness: Variable 
Consists of sandstone boulders, sand, silt, and clay. Glacial deposits and lateralJtenninal 
moraines occur above the intersection of Roans Canyon. Below, the canyon is 
characterized by non-glaciated valley fill deposits. 

b. STRUCTURE 

Two main structural features occur within the Cottonwood Canyon Creek area, the Straight Canyon Syncline and 
northeast-southwest trending fault-fracture systems. The Straight Canyon Syncline is a north-northeast trending 
syncline (refer to the Geologic Section of the PAP). In the area south of the syncline the strata dips gently in a 
northwest direction toward tJte syncline at approximately one to three degrees. Northwest of the syncline axis the 
strata dip to the southwest at approximately three to five degrees. 
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The second structural feature consists of northeast-southwest trending fuuh systems known as the 
Roans Canyon and Mill Fork Canyon grabens. The Roans Canyon graben bisects the northern 
reserves of the East Mountain Federal Coal Leases and occurs parallel to the axis of the Straight 
Canyon Syncline (see lIM-I and HM-I2, Volume 9 of the PAP). The system contained up to six 
normal faults with displacements ranging from a few feet to over 150 feet in the 31'11 North firult 
crossing (see the following figure). 

DEER CREEK MINE 
jrd NORTH ROANS CANYON FAULT CROSSING 

PacifiCorp has conducted extensive studies to document the hydrologic significance of the 
graben structure (see Volume 9, R645-301-711, A Existing Groundwater Resow-ces: Structural 
Hydrologic Features). Based on research conducted by PacifiCorp, fuuhing along the Roans 
Canyon system OCCUlTed during two phases. During the first (east-west compression phase), 
strike slip movement occurred prior to the deposition of the Flagstaff Limestone; during the 
second (east-west tension phase), normal faulting occurred along a strike slip faulting plane, 
resuhing in the formation of a graben structure. Displacement along the Roans Canyon Fauh 
system increases to the north until it is terminated by the Pleasant Valley Fauh system. In the 
area of Cottonwood Canyon Creek the Roans Canyon Fault system consists of two or more 
fractures with little or no displacement (see Cottonwood Geology Map on previous page). 
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During the resistivity study a second linear feature, which could possibly be a southern extension 
of the Mill Fork Canyon fimlt system, was detected on transect line CCCR-5 (refer to 
Cottonwood Canyon Resistivity Study - Volume 9 Hydrologic Support Infurmation). The 
southernmost :fuult of the Mill Fork Canyon Graben was intersected in Area's Beaver Creek #4 
Mine in Mill Fork Canyon and has a displacement of about twenty (20) feet down on the 
northwest side. Where the fuult crosses the northern end of East Mountain, the fault has a 
displacement of about thirty (30) feet down on the northwest side (see HM-7 in Volume 9 of the 
PAP). 

c. Geomorphology: Glaciation 

Cottonwood Canyon is a major drainage system where evidence of glac~tion exists. Since 
mountain glaciers are surrounded by areas of exposed rock that are constantly subject to erosion, 
they collect a great deal of rock waste that is carried by the ice toward the terminus of the gJacier. 
This debris, referred to as a moraine, is supplied by the mechanically weathered material which 
falls from the walls of the valley and by rock abraded from the bed and is classified with 
reference to its position as ground, lateral, or tenninal moraine deposits. All material deposited 
beneath the advancing ice, together with that deposited from the base as an irregular sheet during 
melting, constitutes the ground moraine. At the terminus of the glacier, where the amount ofice 
waste due to melting equals the advance due to glacial movement, debris is dropped as a terminal 
moraine. The debris that accumulates on the borders of a valley glacier forms the Jateral 
moraines of the moving ice-stream. When the glacier meh~ the lateral moraines are left as 
ridges, or terrace-like structures, bordering the steep-sided mountain valleysl. 

From the headwaters to Section 24, Township 17 South, Range 6 East the canyon is 
characterized by U-shaped valleys with associated lateral and terminal moraine deposits, 
(topographic landscape modification in Cottonwood Canyon due to Pleistocene glaciation has 
been documented by the Utah Geological and Mineral Survey [V.G.M.S.], Bulletin No. 112, 
page 7). 

INCORPORATED 
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Utah Geological and Mineral Survey [U.G.M.s./, Blllleti" No. 112,ptJge 7 
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zons In the field _ the top or the Star Point and the 
top of the Caatlepte. 

Ouatel1lJJry Depoailll 

Unconsolidated Qwo1emary depos.IlI eontlst of 
1Ill1.lVium (.tream dtanne! mel valley fill depolits), 
regoItth. III.clIll drift, moralna (r ..... c 7), and coUu. 
vium (tnducllna filius) on slopes and a' the b_ of 
IIopel and dlCr •. 'Ih ... depo8lll consillt of miud pro­
portion. of c1 .. y. silt, ..nd, and &l'llvel with boulders. 

Some ex.unplea of aUu"illl tbJckneues .re: (I) 
drilJ hole 3 In CotlonwDOd Canyon, 120 feet; (2) drfll 
hole 4 in Cottonwood Canyon, 60 reet; (3) drill hole 5 

StructURI 

T«tonically, the W_tch. Platetu II in .. traniI- ' 
tion zone _.t_ die relaUvely st.ble Colondo 
I'Iafll.U on. the .... t lIele and tIM ",Iatlftly _plex and 
unstable 'Buln Bilel Ranp province on tb. 'MIlt 1Ida. 
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flip .. ,. A ¥lew .., UIe north n' IIpper CoH ... ..- CMycm. 
'"'" topopaphy __ modllkd loy PIeII\ODOIIe _latlall. 

Lateral moraine deposits most commonly occur at intersections with side canyons. Terminal 
moraine deposits occur at the northwest comer of Section 24. and from this point to near the 
confluence with Straight Canyon the canyon can be characterized as a V ·shaped valley with little 
evidence of glaciation. A series of photos and diagrammatic illustrations of Cottonwood Canyon 
Creek depict the mountain glacial features discussed above (see Volume 9, photo section and 
Figure HF-47). 
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Cottonwood Canyon Glacial Geomorphology 

4. RESISTMTY RESULTS 

PacifiCorplEnergy West Mining Company contracted Geowestern to conduct a Resistivityw 
Induced Polarization O.P.) Survey in Cottonwood Canyon Creek in the summer 1992. 

Location of Resistivity Surveys 
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The intent of the survey was to identify fractures/faults and estimate the depth and the extent of 
alluvium in Cottonwood Canyon Creek by contrasting areas of Resistivity and J.P. response (see 
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Survey, Rilda and Cottonwood Canyons: East MOlmtain Property). Profiling in Cottonwood 
Canyon Creek included six lines perpendicular to the canyon generally extending to outcrops of 
the Blackhawk Formation and one parallel to the canyon bottom. Based upon the results of the 
resistivity and induced polarization surveys it is apparent that the depth of the alluvium is 
relatively consistent throughout the length of the canyon surveyed but the lateral extent of the 
deposits increases from north to south to a point just north of CCCR·2 (refer to HM-1). The 
pseudo sections indicate that the fractureslfauhs cutting the lower end of the Cottonwood Canyon 
impoWld water in the alluvium approximately 300·500 feet up-canyon from the fracture/:fimlt. 
The pseudo sections also indicate that the level of groundwater increases in the area of 
Cottonwood Spring due to the change in the volume of the alluvium caused by change in 
geomorphology (glaciated-nonglaciated). It is also apparent that the lithologic contrast/fracture 
displaying high resistivity values on the east side of Cottonwood Canyon may be contributing 
water to the alluvial area. The resistivity high on the east side of Cottonwood Canyon is due to a 
series of small seeps and springs in the Blackhawk Formation forming on the down dip portion 
of the Straight Canyon Syncline (examples of springs: 91-72, 91-73 and minor seeps between 
Cottonwood Canyon Spring and Roans Canyon Spring). 

Cottonwood Spring, located at station #880 (elevation 7749) on Line CCCR-2, is fed by flow 
from the water coursing downstream through the alluvium with additional flow contributed from 
the lithologic contrast/fracture on the east side of Cottonwood canyon. Discharge rates :from the 
spring area would reflect the level of groundwater within the alluvial deposits and the recharge 
both to the alluvial deposits and the strata above the Blackhawk Formation on the south side of 
Cottonwood Canyon. 

Maximum alluvial depths (depth to bedrock estimates) within the survey area appear to range 
from 40 to 70 feet. These estimates are dependent upon the configuration of the survey spacing, 
lithologic contrast and the presence of groundwater. As discussed in the resistivity results (see 
Volume 9, Hydrologic Support Information - Results of Resistivity· Induced Polarization Survey, 
Rilda and Cottonwood Canyon Creek: East Mountain Property) electrode separation for 
profiling in Cottonwood Canyon Creek consisted of four 20-foot spacings with a horizontal setup 
interval of 20 feet. Ahhough this provides a very dense data pattern, the maximum depth 9[ . 
penetration is roughly seventy to eighty percent of the maximum spacing, or approximately 50 ib'lCORPORATED 
60 feet. Generally, 50 to 60 feet of penetration was adequate for determining the depth to ~I:t:l 0 2 2015 . 
bedrock contrast, but in areas where the presence of groundwater or lithologic contrast existed 
with the alluvium (resistivity highs) and coincided with the maximum depth of penetration, ~ot 0:1 Ga & M' . 
depth to bedrock was biased toward those metors. As the drilling of the alluvial welJs indicated I , S mlng 
(discussed in detail in the following section), the depth to groundwater/saturated alluvium or 
lithologic contrast within the alluvium was fBirly consistent with the pseudo sections conducted 
perpendicular to the line of well locations. The depth estimates on the lOad profile GCpt.,7, po 
not reflect maximum alluvial thickness since the cross profiles indica.~c .maxj"t'lfwif~$P'ths further 
eastward in the center of the drainage. \'\ ~ - , vr.
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s. DRILLING RESULTS 

To delineate any potential impact to the first aquifer-saturated zone below the lowest mineable 
seam (Starpoint Sandstone-Spring Canyon Member), PacifiCorp proposed to drill a series of 
wells in Cottonwood Canyon downgradient of the existing and proposed mine development (see 
map in Appendix F, Volume 9 of the PAP). The proposed locations were originally submitted to 
DOGM on March 23, 1992. An on site location review was held with the Forest Service and 
DOGM on June 4, 1992 to finalize the site locations. It was agreed that a total of three sites 
would be completed, one south and two north of the Roans Canyon filuh system. At each of the 
three proposed sites (one ahernate site was chosen should difficulties arise during the permitting 
process or site access) two single completion wells were installed, one in the colluviaValluvial 
deposits and one in the first saturated zone (Star Point Sandstone - Spring Canyon Member). 
Holes completed in the colluvial/alluvial deposits will be utilized to compare the well 
hydrographs to those of Cottonwood Canyon Creek and the Spring Canyon Member. The 
locations were selected for the following reasons: 

a. Location of the drill sites was based on the regional dip of the top of the 
Spring Canyon Member of the Starpoint Sandstone Formation and 
positioned downgradient of the projected mine workings of the Deer 
Creek Mine. 

b. Site selection was also based on the confinements of drilling in 
Cottonwood Canyon as well as to minimize environmental impacts. The 
sites did not require extensive site preparation (crossing the stream was 
not necessary) and were positioned at least 500 fuet from existing natural 
gas wells. 

c. The sites are as close to the western limit of East Mountain Federal Coal 
leases and will allow year-roWld access. Positioning the holes in the 
canyon also minimized the depth necessary to intersect the Starpoint 
Sandstone. 

d. 
INCORPORATED 

To docwnent changes in hydrologic and climatic characteristics 
encountered in previous drilling programs (U.G.M.S. Drill Hole 3, t-I:~ 0 2 2015 
Bulletin 112). 
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Drilling of the wells was initiated on November 17, 1992 and was completed on January 19, 
1993. Six (6) wells were drilled, and five (5) were completed fur hydrologic monitoring. Data 
regarding coal thickness is confidential and is being withheld from this submittal. The followiPg 
tabJ~ lists the hole ident~cation, location, ~~ ~ed, ~reened _~n~, ,~~\ l4Jf.Y~re~i:'lbY11 
(reVIew Annual HydrologIC Reports for monitonng information). \ 'VI·i~:, . I t ) \(tit ""1'1'~ 
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1992 COTI'ONWOOD CANYON DRILL HOLE DATA 

HOLEID LOCATION DEP1H SCREEN WATER WELL 

SECrrOWNIRANGE DRILLED ZONE LEVEL ELEVATION 

CCCW-IA 141 17S/6E 136' Alluvium 112.2' 7843.2 

CCCW-lS 14/17S/6E 720' Star Point 189.0' 7844.5 
Sandstone 

CCCW-2A 11117S/6E 136' Alluvium 30.8' 8133.9 

CCCW-2S 11117S/6E 760' Star Point • N/A 
Sandstone 

CCCW-3A 2/17S/6E 110' Alluvium 56.0' 8369.7 

CCCW-3S 2117S/6E 740' Blackhawk 77.7' 
8367.6 

Star Point 597.6' 
Sandstone 

,_ .... 

• Casing imploded, permanently sealed 
\NCO RPUt"\l""'" 
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Drill Site #1 

DriJling Procedure and Well Design 

Well CCCW-IA was drilled utilizing a standard rotary type drill rig and standard drilling 
procedures (air mist and soap). A twelve-inch (12") diameter hole was drilled to a depth 
of twenty (20) feet where eighteen (18) feet of 9-5/8" steel surface casing was set and 
grouted. The remainder of the hole was drilled to a diameter of8-5/S" to a total depth of 
one hundred thirty-six (136) feet. Bedrock was encountered at a depth of one hundred 
twenty (120) feet (review lithologic log in Volume 9 - HX~~cwl9~'W~nformation: 
East Mountain Drill Holes). A review of the resistivit~\I&')i\ '(transect line CCCR-3) 
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indicates a resistivity high along the estimated bedrock boundary. During drilling, damp 
alluvium was encountered at a depth of forty (40) feet Upon completion the static level 
was measured on January 14, 1993 at 112.2 feet, or an elevation of 7731.0 feet (review 
Well Completion Information in Volume 9 - Hydrologic Support Information). This 
elevation approximately equals the elevation where the groundwater reemerges :from the 
alluvium at Roans Spring (see map HM-I, Volume 9 of the PAP). 
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Drilling Procedure and Well Design \ I r---- \ . ';\ 
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Well CCCW-IS was drilled utilizing a standard rotary type ddl1"rig'aria standard drilling 
procedures (air mist and soap). A twelve-inch (12") diameter hole was drilled to a depth 
of one hundred sixty (160) feet where one hundred forty (140) feet of 9-5/8" steel surface 
casing was set and grouted to isolate the alluvial deposits from the lower stratigraphic 
units. The remainder of the hole was drilled to a diameter of 8-5/8" to a total depth of 
seven hundred twenty (720) feet. The first measurable groundwater inflow occurred at 
approximately five hundred eighty (S80) feet, which is twenty-three (23) feet above the 
Hiawatha Seam. Groundwater inflow increased with depth, especially in the upper 
fractured portion of the Starpoint Sandstone (see lithologic log in Volume 9 Hydrologic 
Support Information: East Mount8m Drill Holes). The strata above the fluvial sandstone 
which occurs from 569.5 feet through 590.5 feet formed an effective barrier to vertical 
migration of groundwater. Well completion included setting screen in the upper 
Starpoint member and isolating the upper member of the Starpoint from the Blackhawk 
Formation (see well development data in Volume 9 - Hydrologic Support information: 
Well Completion Section). Upon completion the static water level was measured on 
January 15, 1993 at one hundred eighty-nine (189) feet, or an elevation of 7655.S feet. 
The static pressure above the Hiawatha is equivalent to 179 psi. In reviewing the 
resistivity results (lines CCCR-3 and CCCR-7) and lineament projections from aerial 
photos, drill hole CCCW-IS was slightly north of the southernmost fuuh extension of the 
Roans Canyon fault system. Estimated static pressure of 179 psi above the Hiawatha 
Seam is comparable to the data collected in previous investigations of the Roans Canyon 
fault system. Pressures recorded in the Deer Creek Mine 3rd North :fiw1t investigation 
projects [Blind Canyon Seam, stratigraphy located approximately eighty (80) feet above 
the Hiawatha seam] ranged from 110 to 90 psi or 145 to 125 it, respectively, based on the 
elevation of the Hiawatha Seam. It is apparent :from reviewing the drilling and well 
completion data that the groundwater inflow intercepted in CCCW-IS was fracture 
controlled and is not hydrologically connected to the upper Blackhawk Formation or the 
alluvial deposits. INCORPORATED 
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To document the hydrologic characteristics of the alluvium and the Starpoint Sandstone, 
PacifiCorp has collected water level information on a monthly basis since the completion 
of the wells. The following illustration represents data collected from 1993 to 2000. 

It is evident from the trendlines that water elevation in the alluvial system varies as 
function of precipitation, whereas yearly responses to precipitation in the Starpoint 
Sandstone are less apparent. 
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To further emphasize the correlation between the climatic and alluvial groundwater trends, the 
following figure compares the Palmer Drought Index to the groundwater elevations from well 
CCCW-IA Well CCW-IA is located approximately 1000 feet north (up canyon) of 
Cottonwood Spring. The response to climatic conditions in well CCCW-IA is rapid. 
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Drill Site #2 

Hole CCCW-2A 

Drilling Procedure and Well Design 

Drill site #2 was moved from the proposed site to the ahernate site due to the small size 
of the proposed site and poor weather. Well CCCW-2A was drilled utilizing a standard 
rotary type drill rig and standard drilling procedures (drilling mud was utilized to 
stabilize the hole). A twelve-inch (12") diameter hole was drilled to a depth of twenty 
(20) feet where eighteen (IS) feet of9-5/S" steel surface casing was set and grouted. The 
remainder of the hole was drilled to diameter of S-5/S" to a total depth of one hundred 
thirty-six (136) feet. Bedrock was encountered at a depth of one hundred ten (llO) feet 
(review lithologic log in Volume 9 - Hydrologic Support Information: East Mountain 
Drill Holes), A review of the resistivity ~O~~~RT%D Hydrologic Support 
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Information: Cottonwood Canyon Creek Resistivity-J.P., transect line CCCR-5) indicates 
a buried gas line caused the depth to bedrock estimates to be less accurate than transects 
without cuhural effects. Dwing drilling satm"ated alluvium was encountered at a depth of 
forty-five (45) feet. Upon completion the static level was measured on January 26, 1993 
at 30.76 feet, or an elevation of 8103.1 feet (review Well Completion Information in 
Volume 9 - Hydrologic Support Information). 
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Water elevations in CCCW-2A vary with precipitation trends similar to CCCW-IA It is also 
apparent from the trendline that alluvial system is recharging in response to precipitation. 
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Bole CCCW-2S 

Drilling Procedure and Well Design 

Well CCCW-2S was drilled utilizing a standard rotary type drill rig and standard drilling 
procedures. Drilling mud was utilized to stabilize the alluvial deposits prior to setting the 
surface casing. Air mistlsoap was used to drill the remaining portion of the hole. A 
twelve-inch (12") diameter hole was drilled to a depth of one hundred ninety (190) feet, 
where one hundred eighty-eight (188) feet of 9-5/8" steel surface casing was set and 
grouted to isolate the alluvial deposits from the lower stratigraphic units. The remainder 
of the hole was drilled to diameter of 8-5/8" to a total depth of seven hundred sixty (760) 
feet. The first measurable groWldwater inflow (<5 GPM) occurred at approximately 
seven hundred thirty (730) feet, which is sixty-four (64) feet below the Hiawatha Seam. 
Groundwater inflow remained less than 5 «5) GPM throughout the remaining portion of 
the upper member of the Starpoint Sandstone (see lithologic log in Volume 9 Hydrologic 
Support Infonnation: East Mountain Drill Holes). Well completion included setting 
screen in the upper Starpoint member and isolating the upper member of the Starpoint 
from the Blackhawk Formation (see well development data in Volume 9 - Hydrologic 
Support Information: Well Completion Section). During the grouting process the PVC 
casing imploded and the hole was permanently sealed. The weight of the cement grout 
exceeded the compressive strength for 4-inch schedule forty (40) PVC pipe. Grouting 
procedure for the remaining Starpoint Sandstone holes was altered to prevent the casing 
:from collapsing. A review of drilling data reveals groundwater inflow was the resuh of 
formation production intercepted in the Starpoint Sandstone below the Hiawatha Seam 
and was limited to less than five (<5) GPM. Based on these observations, the lower 
BlackhawklStarpoint aquifer is not hydrologically connected the upper Blackhawk 
Formation or the alluvial deposits . 
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Drill Site #3 

Hole CCCW-3A 

Drilling Procedure and Well Design 

Well CCCW-3A was drilled utilizing a standard rotary type drill rig and standard 
drilling procedures (drilling mud was utilized to stabilize the hole). A twelve inch 
(12") diameter hole was drilled to a depth of twenty (20) feet where eighteen (18) 
feet of 9-5/8" steel sur1Bce casing was set and grouted. The remainder of the hole 
was drilled to diameter of 8-5/8" to a total depth of one hundred ten (110) feet. 
Bedrock was encountered at a depth of ninety-six (96) feet (review lithologic log 
in Volume 9 - Hydrologic Support Information: East Mountain Drill Holes). In 
reviewing the resistivity data (Volume 9 - Hydrologic Support Infonnation: 
Cottonwood Canyon Creek Resistivity-I.P., transect line CCCR-6) which was 
conducted perpendicular to the hole location, the depth to bedrock was estimated 
at forty-five (45) feet. Discussions with Geowestern indicated that a layer of 
sandstone boulders would simulate bedrock in the resistivity data. During 
drilling, saturated alluvium was encountered at a depth of forty-five (45) feet. 
Upon completion the static level was measured on December 4, 1992 at 56.0 feet, 
or an elevation of 8313.7 feet (review Well Completion Info~\!~ t\tA fetyme 9 
- Hydrologic Support Information). INC 
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Hole CCCW-3S 

Drilling Procedure and Well Design Well CCCW-3S was drilled utilizing a standard 
rotary type drill rig and standard drilling procedmes. Drilling nrud was utilized to 
stabilize the alluvial deposits prior to setting the surfilce casing. Air mistlsoap was used 
to drill the remaining portion of the hole. A twelve inch (12") diameter hole was drilled 
to a depth of one hundred furty-five (145) feet where one hundred forty-two (142) feet of 
9-5/8" steel surface casing was set and grouted to isolate the alluvial deposits from the 
lower stratigraphic units. The remainder of the hole was drilled to 8-5/8" to a depth of 
one hundred sixty eight (168) feet and then down-sized to 6-1/8" to a total depth of seven 
hundred forty (740) feet. The first measurable groundwater inflow (~ 55 GPM) occurred 
at approximately one hundred forty-six (146) feet from fractured/oxidized sandstone. 
The Utah Geological Mineral Survey drill hole UGMS-3 (drilled in 1975), located within 
approximately five hundred (500) feet of CCCW-3S, had artesian flow of one hundred 
fifty (150) GPM from the same stratigraphic unit (refer to the fullowing page for a copy 
of page 36 ofUGMS Bulletin 112, artesian flow encountered at a of depth 129). 

Grmmdwater production from the fractured fluvial sandstone remained relatively 
constant at fifty to sixty five (~ 55-65) GPM during drilling of the lower stratigraphic 
units (see lithologic log in Volume 9 Hydrologic Support Information: East Mountain 
Drill Holes). Well completion was altered to include a dual completion: lower section­
set screen in the upper Starpoint member and isolating the upper member of the Starpoint 
:from the Blackhawk Formation; upj>e1' section - set screen in the fluvial sandstone to 
document seasonal variations in the upper portion of the Blackhawk Formation (see well 
development data in Volume 9 - Hydrologic Support information: Well Completion 
Section). Upon completion the static level was measured on January 26, 1993 at 77.6 
~ or an elevation of 8290.0 feet. for the upper section and 597.6 fuel, or an elevation of 
7777.0 feet, for the lower section (review Well Completion Information in Volume 9 -
Hydrologic Support Information). 
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Site CCCW-3S was chosen for a variety of reasons including: 1) the ability to monitor 
seasonal variations in the stratigraphic units north of the Roans Canyon fault/fracture 
system; 2) the site is positioned downgradient of any projected mine workings; 3) site 
access limited impact to the surrounding area; 4) site CCCW-3S is located over two miles 
and up stratigraphic dip from the existing Deer Creek Mine workings; and 5) close 
proximity to UGMS-3 (previous hydrologic data collected during drilling of UGMS-3 
could be compared to the results of CCCW-3S to document climatic patterns in 
groundwater production). At the same stratigraphic unit (fluvial sandstone), groundwater 
production from UGMS-3 was artesian flow measured at one hundred fifty (150) GPM 
and CCCW-3S was measured 77.6 feet below the ground surfiwe. This would indicate a 
minimum reduction of head of approximately thirty four (34) psi or 77.6 feet. From 
reviewing the drilling, well completion data and well monitoring data (refer to well 
hydrograph on the following page) it is apparent that the lower BlackhawklStarpoint 
aquifer is not hydrologically connected to the upper Blackhawk Formation Water level 
in well CCCW-3A was measured during drilling of the upper Blackhawk Formation and 
the lower BlackhawklStarpoint Sandstone. The static level remained relatively constant, 
indicating the alluvial deposits are not hydrologically connected to the lower stratigraphic 
units. 
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AQUIFER TEST RESULTS 

PacifiCorp completed a "slug test" at each well to determine aquifer characteristics of the 
isolated zone (refer to the following table and Volume 9 - Hydrologic Support 
Information: Eastrrrail Mountain Aquifer Test Resuhs for complete test results). 

WELL No. Aquifer Type PERMEABILITY ~S~ISSrvrrv 

(Wmin) (ft1/min) 

CCCW-IA Unconfined S.S14E-5 NA 

CCCW .. 2A Unconfined 9.387E-5 NA 

CCCW-3A Unconfined 7.64E-5 NA 

CCCW-IS Confined 5.23E-3 0.5032 

CCCW-3U Confined 1.37E-3 2.462E-2 

CCCW-3SL Confined 2.97E-5 2.453E-3 

7. DATA FROM MAYO & ASSOICATES 

In 1996, as a part of comprehensive review of the surface and groundwater systems of 
East and Trail mountains, Mayo & Associates collected stable and unstable isotopic data 
from the alluvial groundwater system in Cottonwood Canyon at Roans Spring, water 
from the Star Point Sandstone formation isolated in well CCCW-IS, and in-mine 
groundwater sources. The 14C and 3H compositions of the spring and well water (see the 
following table) indicate that it is of modem origin and is not related to the deep 
groundwater systems encountered within the mines. The interception of groundwa1ers 
within the mine workings, therefore, does not adversely impact groundwater flow rates in 
the alluvial springs in Cottonwood Canyon (refer to the following table and Volume 9 -
Hydrologic Support Information: Mayo & Associates Study for complete study results). 
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Cottonwood Canyon 
Isotopic Data 

Sample Sample 14C ;'H Mean 
Location Date (pm c) (TU) Residence 

Time 
(Yean) 

Roans 4/2/96 73.24 11.2 Modern 
Canyon 
Spring 

91-72 12/14/96 75.47 14.9 Modern 

91~73 12/15/96 79.49 2.63 Modern 

MW Seals 2/26197 21.99 1.34 8,000 
Cottonwood 

Mine 

3rd South 2/26/97 14.4 0.88 12,000 
Seals 

Deer Creek 
Mine 

CCCW-IS 1219196 46.17 1.10 1,000 
Mixed 
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8. DOGM FINDINGS 

The Division of Oa Gas and Mining's initial findings dated September 11, 1991, 
indicated that with existing information it was possible to show that the Deer Creek Mine 
had intercepted significant groundwater quantities which may have caused the decreased 
flow at the spring (see Attachment 1). In addition, the Division produced a chronology of 
events related to Cottonwood Spring and the Roans Canyon Graben crossing (internal 
memo dated October 16, 1998). The Division listed several areas of concern which are 
discussed and refuted below. 

Cottonwood Canyon Wells 

"The ground water conditions reported :from the Cottonwood Creek wells do not support 
the company's theory that the spring was alluvial water ...... 

As shown earlier, ground water elevations in the Cottonwood Canyon Creek alluvial 
system vary as a function of precipitation and wells which isolate the Star Point 
Sandstone trend independently from precipitation (CCCW -1 S is less apparent due to well 
completion). As the graphs illustrate, (review Drilling Results - Drill Site No.1, 
Groundwater Elevation Data with Trend Lines and Palmer Drought Index vs. CCCW-IA 
Well Elevation), central Utah experienced dramatic shift climate patterns :from extremely 
above normal precipitation from 1982 through 1986 to a extreme drought from late 1986 
through 1993. As the climatic patterns retmned to a normal pattern in 1993, groundwater 
in the alluvial system began to recharge. Recharge to the alluvial system peaked in early 
1999 and began a downward trend. PacifiCorp stated in the MRP and meetings 
concerning Cottonwood Spring, as the alluvial system recharged, flow from the 
Cottonwood Spring area would re-develop. Based on the groundwater trends in well 
CCCW-IA, PacifiCorp initiated gain/loss surveys of Cottonwood Canyon in 1998 to 
confirm experienced in the monitoring wells and to document areas of groundwater 
discharge. GainIloss surveys were conducted throughout reach of Cottonwood Canyon 
from Mill Canyon in Section 2, Township 17 South, Range 6 East to below Roans 
Canyon in Section 24. Township 17 South, Range 6 East. Station selection was based 
upon areas of detected change and to duplicate previous research (USGS). As discussed 
earlier, data collected compared directly to the climatic trends and to the data collected by 
the USGS (refer to Attachment 5 for ~oss Survey Data). Over a. two y~~ ... .!f.ft~ct ;.· ·.\·<t) 
(1998-2000), flow from the Cottonwood Spnng area ranged fro~blU'W-~lJ1 . 
to 40 gpm. INCORPORAI '#= [};J .'''~ r-''',,·;Vfi'fo'·l . ' O\) 

tB 0 2 \ \ , t f.'; \ 6 
Cottonwood Canyon Wells: Groundwater Flow ~ 2015 , . I ! ji:, ? I I . • ~, . . ~. 

The Division sta1f calculated the amount of w.IIi1t 'licRilm1~Jl'~n\he ~ . ~, "', .,,~~ . 
upon slug test results conducted on the alluvial wells. Based on the.-11ss · \ ~ used, 
the Division surmised the alluvial system was incapable of producfug the volume of 
water historical recorded from the spring site. In reviewing the lithologic logs of the 
completed alluvial monitoring holes, site visits with the Division staff and numerous 

.1121/11 .... 111 IJ 



meetings, the alluvial deposits of Cottonwood Canyon were shown to consist of stratified 
layers of very fine sill to large boulders. The following photo illustrates the stratified 
deposits ofCotionwood Canyon (photo of eroded banks near Cottonwood Spring). 

During development of the alluvial monitoring wells, several zones of ''flowing 
sediments" were encountered. Well screen and sand were selected to protect of the 
integrity of the well and individual sediment sequences were not isolated. Overall, the 
hydrologic test results represent the entire sequence and not individual sediment horizons. 
The alluvial wells were installed to monitor changes in the groundwater elevatio~ PORATED 
for the purpose of hydro logic testing. 
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In alluvial systems like Cottonwood Canyon, 
horizontal component of flow is a key factor 
in movement of grOlmdwater and dictates 
areas of surfuce flow. As the gain/loss 
surveys conducted by PacifiCorp revealed, 
su:rfilce flow of Cottonwood Canyon includes 
several areas of groundwater recharge and 
discharge. One area of groundwater discharge 
is the Cottonwood Spring area. As previously 
discussed, PacifiCorp excavated the site (only 
band shovel required) to verify the 
development construction A three (3) inch 
PVC pipe, approximately three [3] feet in 
length, was simply inserted into coarse gravel 
lens with soil compacted around the pipe (see 
adjoining photo). The gravel lens is 
approximately two (2) feet thick and is 
heavily oxidized indicating near surfuce 
influence. As discussed with the Division and 
regulatory staffs, the area of recharge of 
Cottonwood Spring exists up-canyon and the 
discharge area is a function of change in 
topography from glacial to non-glacial terrain 

Timing of Mining 

The Division staff documented the apparent timing of interception of groundwater in the 
Deer Creek Mine and the reduced flows of Cottonwood Spring. Two areas were 
discussed, 1) installation of test wells to analyze the hydrologic characteristics of the 
Roans Canyon Graben, and 2) interception of groundwater in the 4th South longwall 
panel area. 

As documented in MRP, PacifiCorp initiated two separate hydrologic testing programs to 
quantify hydrologic aspects of the Roans Canyon Graben as preparation for crossint the 
fault zone to access additional reserves north of the :fault. The first program was 
conducted in 1985 and the second in 1988. Drill holes completed in 1985 were small 
diameter (AW; <2"), and were shut in after completing each hole (five holes were 
completed in 1985). A constant rate drawdown test was conducted utilizing drill hole #4 
at a rate of 35 gpm for 1700 minutes. After the test was completed, all wells were shut in 
and capped. Prior to the 1988 test, the 1985 drill holes were inspected for possible 
inclusion in the 1988 program. All of the holes completed in 1985 were ~~ED 
plugged, and were not included in the 1988 project. I -' 
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A total of five holes were completed in 1988. After the completion of each test well, a 
short duration discharge test were conducted (normally <30 minutes) to evaluate the well 
completion techniques. As documented in the Hydro-Search Report, the original design 
used on wells TW-6 and TW~7 was abandoned because the casing (1114") excessively 
restricted ground water discharge and the casing material (PVC) collapsed due to high 
lithostatic pressures (open hole flow from the completed well TW-7 was <45 gpm). 
After completion of the five holes (TW-6 through TW-I0), aquifer zones were allowed to 
stabilize from Sept. 2-10, 1988. A drawdown test was initialized on Sept. 10, 1988 using 
TW~ 1 0 with a constant flow rate set at 76 gpm for a duration of 10,000 minutes. 

The pmpose of the 1988 program was two-fold: 1) to evaluate and confirm the 1985 
Hydrologic Test resuhs, and 2) to analyze de-watering scenarios (slope construction with 
and without de-watering and grouting). Based upon the 1988 test resuhs, Hydro-Search 
recommended de-watering the fuuh zones prior to slope development and grouting to 
control local ground water inflow after slope construction. Test wells completed in 1988 
were analyzed for de-watering potential, and the same conditions which rendered the 
1985 wells unusable (flow constrictions due to casing failures) also hampered the 1988 
wells. Only test well TW-l 0 functioned as originally designed and has been monitored 
since December 1988 (see attached graph). Flow from well TW-I0 dissipated rapidly 
from ~O gpm to <5 gpm Due to the ineffectiveness of the de-watering wells, 
PacifiCorp initiated a grouting program during slope development to minimize ground 
water inflow. Grout holes were drilled around the circumference of the tunnels prior to 
the fault zones to develop a grout "curtain". As a result, long term ground water inflow 
from the Roans Canyon Fault crossing tunnels has been less than originally projected and 
averages <30 gpm. 

The second point of mine timing the Division listed was the interception of large 
quantities of groundwater in the Deer Creek Mine (interception of the Roans Canyon 
fuuh, in the 4th South longwall panel area). As the following figure illustrates, a 
sympathetic fauh of the Roans Canyon Graben was intercepted in 1 at and 2nd Right in 
early 1990. As documented earlier, flow from Cottonwood Spring dissipated (recorded 
flow 0.0 June 1988) mm to the interception of groundwater from the sympathetic fuult. 

11/11/11 ... IIIIIC 
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During meetings with the regulatory agencies. PacifiCorp presented data and maps to ,as Inlng 
demonstrate that the upper Blackhawk strata in Cottonwood Canyon were unsaturated 
between the alluvial deposits and the coal seam interval. Map HM-12 was developed and 
included in Volume 9 to show the hydrogeology of the Cottonwood Canyon and includes 
cross sections through East and Trail mountain. In addition to the work completed by 
PacifiCorp. Mayo & Associates was hired to develop a comprehensive hydrogeologic 
model of East Mountain and Trail Mountain. As the study documented, intercepted 
groundwater in PacifiCorp's East & Tmil mountain properties is not hydraulically ~ 
connected to surtace water resources (refer to Hydrologic Support Info~~~j'~f ~ r~j·;~'T~lj 
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stiff Diagrams 

The Division's September 11, 1991 investigation of Cottonwood Spring concluded, 
"Stiff diagrams reflected very consistent quality, with little seasonal fluctuation, 
indicating that the source was :from groundwater and not alluvial water". As document in 
the Volume 9 and in numerous meetings, water quantity from near sur1ilce alluvial 
systems can vary rapidly from season to season but quality will remain fairly constant. 
PacifiCorp, in corporation with North Emery Water Users Association, has conducted 
several studies of a similar alluvial system located in Rilda Canyon Alluvial discharge 
in Rilda Canyon can vary from 80 to 300 gpm during the runoff season and the quality 
will remain constant. 

Oxidation at 2000' depth 

As the Division's October 16, 1998 report states "that surface water was reaching the 
mine 2000 feet below the ground surface, since Jarge areas were oxidized at the mine 
level along the Roans Canyon Fauh crossing". The report went on to utilize the observed 
Roans Canyon test wells elevations in direct comparison to the elevation of Cottonwood 
Spring. The Division ignored information reported in Volume 9 and the hydrologic 
investigation Roans Canyon :fauh crossing concerning horizontal gradient, location of the 
crossing and hydrogeologic information of the Roans Canyon intercept in the 4th South 
area of the Deer Creek Mine. 

• AB reported in the Roans Canyon hydrologic investigation, the 
horizontal gradient shown in the test wells was dipping steeply dipping 
from west to east towards Meetinghouse Canyon, away from the 
direction of Cottonwood Spring. 

• The Roans Canyon fauh crossing at 3rd North is located in close 
proximity (Jess than one mile) to the right fork of Meetinghouse 
Canyon and isotopic data indicates that the source of water is of 
modern age (rerer to Volume 9 - Hydrologic Support Information: 
Mayo & ABsociates report). 

• The 4th South Roans Canyon firult intercept (located approximately 
two [2] miles west of the 3M North :fault crossing) was not oxidize<!, ~_\ ~ .­
and isotopic data indicates the water intercepted was "o~~ .~l~!.,tn '1 ~~~j 
excess of ten thousand (10,000) years old. ,~d ~.-:\fQfA,·~t , 
hydraulically connected to the sur.fiwe systems! :.,.1.. ",~~ .. . l . \eJP 

('" i 

Mine Discharge Graphs \ , I _ .. 
\ - ·t ~ ~ \ ' ~~ ~~, 

The Division's report describes historical water production and inporrectJr::.~l)Jrts {fu'f f; •• ,_ ,:, ___ 

changes in the hydrograph. As stated in the report, ''water productiqr(begmiJhcreasing in 
1985 when the mine workings were approaching the graben and e~loratoIY drilling 

co~en~ed. Major increases .in mine water ~harge in 1988 was probably. due '~CORPORATED 
drilling into the graben for testmg and dewateIlDg purposes, The graben crossmg was . 
constructed in 1989 and additional inflows fromthe graben dewatering ... ". t-t:B 0 2 2015 
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• As PacifiCorp has stated. hydrologic testing in 1985 was conducted on 
a limited scale with very little water production and all test wells were 
sealed after the hydrologic drawdown test was complete. 

• The major source of groundwater interception from 1986 through 1990 
was related to mining in the trough of the Straight Canyon Syncline in 
areas dominated ~ water saturated fluvial sandstone channel deposits 
(refer to HM-2, 3 and 4th South area). 

• Hydrologic investigation of the Roans Canyon conducted in 1988 
included drilling a series of wells to identifY hydrologic characteristics 
of the graben area. A total of five (5) wells were completed across the 
graben area. After each well was completed, flow was eliminated and 
pressure gauges were installed to monitor well recovery. At the 
completion exploration phase, a drawdown test was conducted on one 
(1) well, while pressure was monitored on the remaining wells. After 
the hydrologic test, all wells were sealed. Initial plans for the test 
wells included de-watering in advance of slope construction to 
mjnimize hydraulic pressures. As a result of well construction 
techniques and geologic conditions encountered during development, 
the wells never functioned as intended. As pointed out in Volume ~CORPORATED 
PacifiCorp instituted a pressure grout system in advance of slope 
construction to minimize groundwater inflow and to stabilize grolUld ~ t:B 0 2 2015 
conditions. As tours of dle 3rd North crossing with the government 
agencies have shown, the grout curtain effectively isolated the r8~k at Oil, Gas & Mining 
slopes and minimized hydrologic impacts, . ,,'-<' .. ( i} 
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Cottonwood Creek Flows 

Doting the Division's October 1998 evaluation, review of Cottonwood Canyon Creek 
flow data was limited to the time period from 1984 through 1991 (data supplied by 
PacifiCorp). With this limited review, the Division stated that the base flow was 
generally over 1 CFS. PacifiCorp updated the Cottonwood Canyon hydrograph and 
supplied this information to the Division during July 1998 on-site review, which clearly 
shows that the base of Cottonwood Canyon Creek averages less than one half (<0.5) CFS 
(included previously in this appendix, Introduction lGeneral Section). In addition, as the 
normal precipitation patterns returned, the Cottonwood Creek hydro graph exhibits flow 
characteristics similar to historical data. 

Conclusion of Department of Oil, Gas" Mining Cottonwood Spring Study 

On October 27, 1998 the Division sent a letter to the Bureau of Land Management and 
the United States Forest Service that stated, "The Division has made an extensive review 
of this issue (Cottonwood Spring) and has made findings to conclude the complaint. By 
this letter and enclosed memos, the Division also concludes the issue of Cottonwood 
Spring. To date, no definitive connection between Cottonwood Spring has been cited or 
proven in relation to mining at the Deer Creek Mine. Hopefully, this documentation from 
our division will provide the needed paperwork for the US Forest Service and the Bureau 
of Land Management to move forward with the lease relinquishment for this area." 

After the Division's findings were sent to subsu1itce and sur:fuce regulatory agencies, the 
USFS (surface owner) sent a response letter dated May 5, 1999. The letter indicated to 
reslove the Cottonwood Spring issue, the USFS would accept three (3) listed alternatives: 
1) for PacifiCorp to conduct gainlloss surveys for a two year period to confirm 
hydrologic trends, 2) for PacifiCorp to restore perennial flow of like quantity and quality 
at or above Cottonwood Spring, or 3) for PacifiCorp to finance manipulation of existing 
watershed to increase water yield. PacifiCorp did not receive an official notification from 
the USFS or the Division concerning these altematives listed above. Findings listed in 
the USFS letter dated May 5, 1999 consist of the same inconsistencies which were 
discussed above. 

To help resolve and bring closure to the Cottonwood Spring issue, fur the last two years 
PacifiCorp has voluntarily conducted periodic gainlloss surveys of Cottonwood Canyon INCORPORATED 
area. As detailed earlier, (refer to Cottonwood Canyon gain/loss Surveys), gain/loss 
surveys included measurements collected along the Cottonwood drainage from Mill ~ I:.B 0 2 l015 
Canyon in Section 2, Townsbip 17 South, Range 6 East to below Roans Canyon in 
Section 24, Township 17 South, Range 6 East (refer to Attachment 4). These surveys OIV. at Oil. Gas & Mining 
included measurements of each of the contributing sub-drainages and Spring 91-72. ~. __ 
Depending upon flow, quantity data was collected at each site utilizing either ~_., 1'. ~~~ \D 
bucket/stop watch method or by temporarily installing a 90° ~-~!C~.\\~~~~fd;1 j '!;/ ,!" \ ' .~ 
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displacements ranging from a few feet to over 150 feet. PacifiCorp has 
conducted extensive studies to document the hydrologic significance of 
the graben structure. (See Volume 9, R645-301-711, A. Existing 
Groundwater Resources: Structural Hydrologic Features). Based on 
research conducted by PacifiCorp, fauhing along the Roans canyon 
system occurred during two phases -- during the first (east-west 
compression phase) strike slip movement occurred prior to the deposition 
of the Flagstaff Limestone; during the second (east-west tension phase) 
normal faulting occurred along strike slip limiting plane resulting in the 
formation of a graben structure. Displacement along the Roans Canyon 
Fauh system increases to the north until it is terminated by the Pleasant 
Valley Fault system. In the area of Cottonwood Canyon Creek, the Roans 
Canyon Fault system consists of two or more fractures with little or no 
displacement. 

During the resistivity study a second linear feature, which could possibly 
be a southern extension of the Mill Fork Canyon fault system, was 
detected on transect line CCCR-5. The southernmost firult of the Mill 
Fork Canyon Graben was intersected in Area's Beaver Creek #4 Mine in 
Mill Fork Canyon and has a displacement of about twenty (20) feet down 
on the northwest side. Where the fault crosses the northern end of East 
Mountain, the fimlt bas a displacement of about thirty (30) feet down on 
the northwest side. 

• Cottonwood Canyon Creek is a major drainage system where evidence of 
glaciation exists. From the headwaters to Section 24, Township 17 South, 
Range 6 East the canyon is characterized by U-shaped valleys with 
associated lateral and terminal moraine deposits. Lateral moraine deposits 
most commonly occur at the intersection with side canyons. Terminal 
moraine deposits occur at the northwest comer of Section 24, and from 
this point to near the confluence with Straight Canyon the canyon can be 
characterized as a V -shaped valley with little evidence of glaciation. 

• Based upon the results of the resistivity and induced polarization study it 
is apparent that the depth of the alluvium is relatively consistent 
throughout the length of the canyon smveyed, but the lateral extent of the INCORPORATED 
deposits increases from north to south to a point just north of CCCR-2. rt:Jj 0 2 
The pseudo sections indicate that the fractureslfiwlts cutting the lower end 2015 
of the Cottonwood Canyon impound water in the alluvium approximately " oIOil.' .. 
300-500 feet up-canyon from the fracture/fuult. The pseudo sections also . bas & Mining 
indicate that the level of groundwater increases in the area of Cottonwood 
Spring due to the change in the volume of the alluvium caused by c~e. 

in geomorphology (g1aciated-nong1aciated). It is a1so ap)~~~~ ~ 
lithologic contrastlfracture displaying high r~~ivi~ '¥At~~ .. ' tJte ~ 
side of Cottonwood Canyon may be contributipg watit t<fth~ ' uvial ar~ cJiY 

\ 

\ r, ' \ 
I' . . . 

.... IIC --- . -. .,,' I .---- - ,II; ','\\~\\ 
-, . \ G,\:, . 
" ,,~\()~')1" 

" <)'\" 
; .. 



RLI.E I: m •• IIIIC I 
CInllll ••• .,..I .. ~_ 

Cottonwood Spring, located at Station # 880 on Line CCCR-2, is probably 
fed by flow from the water coursing through the alluviwn with additional 
flow contributed from the lithologic contrast/fracture on the east side of 
Cottonwood Canyon. Discharge rates from the spring area would reflect 
the level of groundwater within the alluvial deposits and the recharge both 
to the alluvial deposits and the strata above the Blackhawk Formation on 
the south side of Cottonwood Canyon. Maximum alluvial depths within 
the survey area appear to range from 40 to 70 feet. General resistivity 
highs within the alluvium indicate an abundance of fresh water. The depth 
estimates on the road profile CCCR-7 do not reflect maximum alluvial 
thickness since the cross profiles indicate maximum depths further 
eastward in the center of the drainage. 

• To delineate any potential impact to the first aquifer-saturated zone below 
the lowest minable seam (Starpoint Sandstone-Spring Canyon Member) 
PacifiCorp developed a series of wells downgradient of the existing and 
proposed mine development. The proposed locations were originally 
submitted to DOGM on March 23, 1992. An on site location review was 
held with the Forest Service and DOOM on June 4, 1992 to finalize the 
site locations. It was agreed that a total of three sites would be completed, 
one south and two north of the Roans Canyon fault system. Drilling of the 
wells was initiated on November 17, 1992 and was completed on January 
19, 1993_ Six (6) wells were drilled, and five (5) were completed for 
hydrologic monitoring. At each of the three sites two single completion 
wells were installed (except for CCCW-2)~ one in the colluviaValluvial 
deposits and one in the first saturated zone below the lowest minable seam ... -r"':"" I: 
(Spring Canyon Member of the Star Point Sandstone) _ .~.apqitj~WCt(,\, .. . ~ , :~ 
was developed in the Blackhawk Formation at site cqcw~~ , -' . ~?1f..'F.{':r1V ~ ' . # 
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I . 4:._ the drilling' u1 tba d \ntnAlI...L"l.I.\S\~~':~" } t IS apparent llVm res ts t groun water .t't',;.\ __ C1l(:)1l gl\;lU.er 
than five (>5) GPM was fracture controlled and inflow from non-fractured 
strata was less than five «5) GPM. Based on the drilling and well 
completion data the lower BIackhawk/Upper Starpoint is not 
hydrologically connected to the upper Blackhawk Formation or the 
alluvial deposits, even in the area of the Roans Canyon Fault trace. In 
reviewing the data from drill site CCCW-3S, the effects of the drought in INCORPORATED 
the upper Blackhawk Formation are evident. At the same st:ra1igraphic 
unit, fluvial sandstone, groundwater production from UGMS-3 was 1- t.t:J 0 2 2015 
artesian flow measured at one hundred fifty (150) GPM, and CCCW-3S 
was measured 77.6 feet below the ground surface. This would indicate ali , ·i Vii Gas & Mining 
minimum reduction of head of approximately thirty-four (34) psi or 77.6 
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feet. At weD CCCW-IA the static level was measured on January 14, 
1993 at 112.2 feet, or an elevation of 7731.0 feet. This elevation 
approximately equals the elevation where the groundwater reemerges from 
the alluvium at Roans Spring. 

Monitoring of the wells completed has shown that water elevations in the 
Cottonwood Canyon Creek alluvial system vary as a function of 
precipitation and wells which isolate the Star Point Sandstone trend 
independently from precipitation (CCCW-IS is less apparent due to well 
completion). As the graphs illustrate, (review Drilling Resuhs - Drill Site 
No.1, Groundwater Elevation Data with Trend Lines and Palmer Drought 
Index vs. CCCW-IA WeD Elevation), central Utah experienced dramatic 
shift climate patterns from extremely above normal precipitation from 
1982 through 1986 to an extreme drought from late 1986 through 1993. 
As the climatic patterns returned to a normal pattern in 1993, groundwater 
in the alluvial system began to recharge. Recharge to the alluvial system 
peaked in early 1999 and began a downward trend. PacifiCorp stated in 
the MRP and meetings concerning Cottonwood Spring, as the alluvial 
system recharged, flow from the Cottonwood Spring area would re­
develop. Based on the groundwater trends in well CCCW-IA, PacifiCorp 
initiated gainlloss surveys of Cottonwood Canyon in 1998 to confirm 
experienced in the monitoring wells and to document areas of groundwater 
discharge. Gain/loss surveys were conducted throughout reach of 
Cottonwood Canyon. from Mill Canyon in Section 2, Township 17 South, 
Range 6 East to below Roans Canyon in Section 24, Township 17 South, 
Range 6 East. Station selection was based upon areas of detected change 
and to duplicate previous research (USGS). As discussed earlier, data 
collected compared directly to the climatic trends and to the data collected 
by the USGS (refer to Attachment 5 fur Gain/Loss Survey Data). Over a 
two year period (l998-2000), flow the Cottonwood Spring area ranged 
from approximately 100 gpm to 40 gpm The discharge data collected by 
PacifiCorp from 1998-2000 from the Cottonwood Spring area compared 
directly to the data collected by the USGS during the late 70's and early 
80's. 

• Data from a study conducted by Mayo & Associates indicate that water 
from the alluvial system in Cottonwood Canyon is of modem age and is 
not related to the deep groundwater systems encountered in the mine. I NCOR PO RATED 

* On October 27, 1998 the Division concluded the issue of Cottonwooft~ 0 2 2015 
Spring. As stated in the letter, ''00 definitive connection between 
Cottonwood Spring has been cited or proven in relation ~? ,~g,.a~l~t ~) I I. Gas & Mining 
Deer Creek Mine". -- 1'<, ,e 'l, \ ,'-e .~ \I) [v ') • 
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TO: 

FROM: Ken Wya om Munson, Rectamation HydrologistS ... .. -

RE: Cottonwood Spring Cltizents Complaint. Deer Creek Mine, 
Paciflcorp Electric Operations, ACTI015/018. Folder #2 
and Citizen's Complaint File, Emery County, Utah 

SYNOPSIS 

On August 1, 1991, the Division received a letter from Mr. Jim Peacock 
stating that a spring located in Cottonwood Creek had ceased flowing over the last 
several years. He had heard about the Increased flows from the Deer Creek Mine and 
requested the DMsion to investigate whether these Increased flows from the mine had 
an~:- rel~~~ to this spring:. M~. Peacock has water rights along Cottonwood Cr~ek. 

:. . In respOnse to the citizen complaint from Jim Peacock receiv8ct by the 
Division on 'August 1. 1991, a meeting was held on August 20. in 1he Cottonwood 
Creek area. The following persons were In attendance. 

NAME 

Eugene Johansen 

Jay Humphrey 
Rodger Fry 
Chuck Semborski 
Carty Burton 
Val Payne 
Denise Dragoo 

AGENCY/AFFIUA110N 

Cottonwood Creek Consofldated 
Irrigation Co. 
Emery Water Conservancy Distrid 
Pacificorp 
Pacificorp 
Pacificorp 
Pacificorp 
Attorney for Pacificorp 

ADDRESS, PHONE II 

CastIedaIe 
Castledale 
SLC.220-4610 
HUntington, ~2312 
SLC, 220-2174 
HUntington, 653-2312 
215 S. State, Suite 1200 
SLC, 84111: 531-aoo.o 

Utah Div. Oil, Gas & Mining SlC, 538-5266 
Utah Div. all. Gas & Mining SlC, 538-5288 , 

" 

Ken Wyatt 
Tom Munson 
Bill Warmack 
Jim Peacock 

Utah DiY. Water Rights Price. 637·1303 
Ranch Owner '- '--- ~1.50·'E:7060 S, Midv~~~ORPORATED 

! :: " ". ~,_ ." ., .,84047; ~5-2221 t-I:B 0 2 2015 · 
Paul Peacock Ranch Operator i Orangeville 

, J~~l 17 E_~ a~t/ . 
J 

()IV. 01 Oil, Gas & Mining 
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ANALYSIS 

Page 2 
Cottonwood Spring Citizen's Complaint Memo 

- ~'I"'E(; ACT/015/018 
';' Too \ , ~', Ji<j.}';yti: 1\ , September 11, 1991 

, h" ~ Ti'~V'fi'( 1'1' ' \ ( 0)) 

\ \~ I ?~ __ _ 
\ { ..-- - ---- .t\~t ~\~\~(, 

. 0\1, GAS' , -
The meeti~~~Qmm~W~ea at 11:00 a.m. at the junction of Straight 

Canyons and Cottonwood Canyons. Mr Jim Peacock began by describing his 
properties in the area, the history of these properties and the agricultural practices 
used on this land. The land being affected by the loss of this spring water is located 
in Section 7 and 8 of T18S A7E. (See attachment 1) 

The tour then went up Cottonwood Canyon to the point of diversion from 
Cottonwood Creek. At this time approximately .23 CFS flow was observed entering 
this canal. (Approx .. 25 feet in a 6" flume) 

Following this observation. we visited the site of the spring. No water 
was observed in the creek channel or from the spring discharge pipe. The spring 
previously surfaced from the Northeast hillside slightly above a'eek level. Discussions 
were held conceming the flow of this spring. Eugene Johansen Indicated that this 
spring has been diminishing for 8 - 10 years. U.S. Geological Survey records from 
1977 - 1982 Indicated that the spring flowed between 40 and 110 GPM continuously 
from the Blackhawk Formation. Cottonwood Creek between Mountain Coal Mine to 
the Spring' was wet with very limited surface water. - .--

The tour then proceeded to the culvert outfet at Mountain Coal Mine 
where it was observed that the majority of Cottonwood Creek flow was from the mine 
water discharge pipe below the sediment pond. The stream flow as measured at the 
USGS monitoring station was .32 CFS (.19 feet through a 12"ftume). 

examination ot map No.3 (partial copy as attachment 2) included jn the 
Deer Creek Mine UPOES Permit Application shows that the area of major water 
production within the mine is located just south of the Roans Canyon Fault. The 
spring is located Just south of the Roans Canyon Fault on the down-dipped side of the 
canyon near the axis of the Straight Canyon Syncline. The mine water disc.' .arge at 
the Deer Creek Mine averaged 6.75 CFS from December 1990. to July 1991. 

Using water chemistry data from the Trail Mountain Mine 1986 water 
monitoring program, Stiff diagrams were generated for this spring and Cottonwood 
Creek. Pacificorp FAXed the Division data for two springs adjacent to the one in . 

- .' 
.' 

question that they monitored this year. Additionally. I plotted Stiff diagrams for som~ORPORATED 
of the Deer Creek mine inflows and the adjacent springs ir:\llCpttq,~oOd Creek. 'Th~·· , , 
Stiff diagrams are attached. I aP- '" I r ttl 0 2 2015 

i 1 J~N I 7 L. : ': 011; Gas & Mining 
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Page 3 
Cottonwood Spring Citiz~n's Complaint Memo 

ACT/0151018 
September 11, 1991 

The Stiff diagrams did show that the spring water quality was very 
consistent throughout 1986. The diagrams can be superimposed over the others and 
they show very little difference. This indicates that the source of the water is 
groundwater from a formation and probably not from the alluvial stream channel. If it 
were the stream channel one would expect the diagrams to change over the year 
from periods of peak flow to base flow in lata summer and fall. 

After reviewing stiff diagrams, the mine permit application, flow records, 
and the geologic information presented in the PAP, it is possible that the Deer Creek 
Mine has intercepted Significant groundwater quantities which may have caused the 
decreased flow at the spring. The last six years have been drought years which 
presents the possibility that the loss of this spring may have been drought related. 

Other theories are that the spring flow originates from stream water 
present in the alluvial material in the canyon floor and that this water is surfacing at the 
spring site since the canyon narrows considerably in this area. Based on the . 
conditions present there is insufficient evidence to indicate that the mine has .. -
intercepted the entire flow of this spring. More research would be required to collect 
additional Information. ,--- -. .. - -.. ___ .. _0 _ 

RECOMMENDAnON 

The Division requested that Pacificorp revise their Probable Hydrologic 
Consequences (PHC) after the large amount of water was intercepted. This revised 
document was received on May 1, 1991 and is currently being reviewed. Information 
in the revised PHC may help answer some of these questions. Suffident information 
is not available at this time to confirm or negate the impacts of the Deer Creek Mine 
on this spring and others. These questions wil be addressed in the revised PHC 

-- _ .. 

." 

" . 
~ ... . '" - . . 

review. INCORPORATED 

KWfJbe 
ATCOTTSPR.MEM 

1-1:8 0 2 2015 



Project: 

se 

He-GRAM 
HydroChemical Graphic Representation Analysis Methods 

Version: He-CRAM 1.42 

Cottonwood Canyons Springs 
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ep-1991 11:27:24.70 

Chelical Constituents in PPI 
~Ie Date CI I1g ,Ha It He03 C03 504 Cl 1103 P04 51 Fe 

----_ ... _-_ ... -----.. _-_._-_._ .. -._ ........ _-.-.. -_.------... ---_._------ .. -.. _--_._-.... __ .............. -._--- .. _ ...... _-._-----------_ .. 
5-22-91 81.90 47.90 14.22 1.79 355.00 0.00 80.00 35.00 0.00 0.00 0.00 0.00 

C!lfJllicll Constituents in Equivalents per "Ulton 
:aJI1» Ie Date Ca I1g !II K HC03 C03 S04 C1 1103 P04 51 Fe 
._------.. _---------.. ------------------------------------.---._----------------------.. --_ .. --------------._---------------
IS Cyn 5·22·91 4.09 3.94 0.52 0.05 5.82 0.00 1.67 0.99 0.00 0.00 0.00 0.00 
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Report: Cottonwood Canyon Springs 

ep-1991 11:27:50.02 

~ical Constituents in ppa 
I. Date Ca Hg HI K HeOl C03 CI 1103 P04 St Fe 

.. ......... _-------.. __ ......... _--_ ....... ------.. --_.---_ ... -----------._--------._------------... -------_ .. --
. ~ 5-22-91 67.90 41.40 22.20 2.40 303.00 0.00 90.00 50.00 0.00 0.00 0.00 0.00 

Chemica I Constituents in Equivalents per Mtllion 
iaqlle Date Ca Mg HI K HC03 C03 S04 Cl If03 P04 S1 Fe 
._----_.-... __ ... -----_._._---------.--_.-.------_ .. _------ ... ----.---.--------.-----------.--------.-------------
!-5\22 5-22-91 3.39 3.41 0.97 0.06 4.91 0.00 1.87 

... ," : .,,.,. ~·! ';".;r·." t 

1.41 0.00 0.00 0.00 0.00 

INCORPOF3,ATED 
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Report: Cottonwood Canyon Springs 

11:28:15.29 

C~tcal Constituents in ppm 

"lIe Cate Ca Hg II.a K HCDl COl soc C1 N03 SI Fe 
._-... -.. ---_ .. _-........ -... _-_ ...... --------------_._-.. - ........... -------._-------,--------...-.: .•.... _ .. _-------...... -

4 .. ... 7·10·91 69.10 44.60 31.40 0.66 351.00 0.00 80.00 10.00 0.00 0.00 0.00 0.00 

Ch.tcal Constt tuents In Equivalents per "t1lton 
Sallple Date Ca Hg HI K He03 C03 SOC Cl 1103 P04 SI Fe -._._--------------..... --._ ... _--_ .. ----------------------... _------------------_._-----_.--_ ...... __ .. _ ....... ----_ .. -------.-
2-7\10 1-10·91 3.45 3.67 1.37 0.02 5.75 0.00 1.67 0.28 0.00 0.00 0.00 0.00 
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HydroChealicl' Graphic Representation Ana I~ Is l'ethods 

Verston: HC-QIAH 1.42 

Cottonwood Spring Water Quality 
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Sep-1991 10:34 :01.83 

CheBtcal Constituents in PPI 
.S~le Date Ca Kg Ita K He03 CO] 504 Cl N03 P04 Sf Fe 

•• ~ __ ••• M~ ___ •• ___ • __________ • _________ • __ • ___________ -------------------.----------------.-.-----•• ----------------•• ----

9-30-86 68.00 40.00 14.00 2.00 359.00 0.00 70.00 14.80 0.00 0.00 0.00 0.00 

ChMieal Constituents in Equivalents per "tilton 
Siqlle Date Ca PIg Ita K He03 C03 S04 Cl 1103 P04 Sf Fe 

tm-23 9-30-86 3.39 3.29 0.61 0.05 S.BS 0.00 1.46 0.42 0.00 0.00 0.00 0.00 
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Report: Cottonwood Spring Water Quality 

Sep-1991 10:34:27.15 

C~lcll Constituents In ppm 
Date Hg Na K HCOl C03 S04 Cl SI Fe 

-............... -_._------------- .. --------_ ... --._----------_ ..... -' ... --.--..... ---- .. ~---.----.---... -.--.. -.. --.. --.--.---.---.... .. 
2-28-86 70.00 44.00 18.00 2.00 362.00 0.00 75.00 13.00 0.20 0.03 0.00 0.00 

Chelltcal Canst i tuents in Equivalents per Kil'ton 
Sanoie Oate Ca Mg "I K HC03 C03 SCM Cl 1103 P04 51 Fe 

............... -_ .... -...... --.... --.-... _----_ .. -----_._-------- ... , ..... -._-------.. -------... ----_.-. __ ..... _--_ .... _---_ ..... ---------.- ...... -
tm.23 2-28-86 3.49 3.62 0.18 0.05 - 5.93 . 0.00 1.56 0.37 0.00 0.00 0.00 0.00 

,' .. '~ •• ' - . ," . ... -.: : .' . : ~tt~(1 '4.U :'"~ .... .' 
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Report: Cottonwood Spring Water Quality 

Sep-1991 10:34:52.47 

C~tClI Constituents in ~ 
Date Ca Hg Na K HC03 C03 S04 C1 P04 Sl Fe 

tl:l-23 3-13-66 72.00 43.00 17.00 2.00 361.00 0.00 75.00 13.00 0.22 0.06 0.00 0.00 

Chemical Constituents In Equivalents per Kl11'on 
SolIIIIle ::late Ca ttg Hoi K NC03 COl 504 C1 N03 P04 51 Fe 

. --~--------'-.-------... ------------... ----.----.------.... ---... ---_ .... -... _-.-.-----_. __ .. -..... -_ ..... __ ..... - --...... .... _._-----.. -.. -.-_._-_ .... 
t.Z3 3-&3-86 3.59 3.54 0.74 0.05 5.92 0.00 1.56 

~ .~. . :' t'~"t (l1(,.h'''''' • . _. 

II 9 8 ? 6 5 4 3 2 1 1 2 3 4 5 6 7 8 9 11 
't.-23 

K Cl 

HC03 

$04 

C03 
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0.37 0.00 0.00 0.00 0.00 
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Report: Cottonwood Spring Water Quality 

Sep-1991 10:35:17.74 

Chemical Constituents In ppa 
"I. Qate Ca Hg HI K HC03 COl Cl N03 P04 SI Fe 

.--...... -.--.. -.--.--.-.-~.--.----.-------------.---.----.--------.. --.-----------.-------~-.~.---------------------
4.7·86 68.00 44.00 17.00 2.00 351.00 ~.OO B). 00 12.00 0.25 0.06 0.00 0.00 

Chelica' Constituents in Equivalents per "111 Ion 
Date Ca Itg Na K HCD3 COl 504 CI H03 P04 SI Fe 

-.. -_ ........ _--.... -----------_ ....... _---.. __ ..... --------_ ..... -... _------------ .... _-------------------------_._------. __ ._----------_ .. -
tlft-Z3 4·7-86 3.39 3.62 0.74 0.05 5.75 0.00 1.67 

a,s 76 5 4321 1 2 3 4 5 " 7 8' 11 

Ie C1 

HC03 
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Report: Cottonwood Spring Water Quality 

-Sep-1991 10:35:43.06 

Chemical Constituents In ppII 

-'. Date Ca I1IJ Na K HCOl COl S04 Cl IIOl P04 SI Fe 
._------.---.---------.---.. --.-.- - - ---- -------------- ------~--------.---.------------------------.. --.--,-------------

tm-Z3 5-5-86 iO.OO 43.00 16.00 2.00 350.00 0.00 75.00 

Chelical Constituents in Equivalents per Million 
Sa/IIIle Date Ca I1IJ Ha Ie He03 C03 S04 

t.23 5-5-86 3.49 J.54 0.70 o.os 5.74 0.00 1.56 

• • .•• 4'" , • ;r ",. {I ;' ~I' ;'" . 
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Report: Cottonwood Spring Water Quality 

iep-1991 10:36:08.38 

Chemical Constituents In ppm 
Oate Ca He} III K _ HCal COl so. C1 H03 P04 Si Fe __ ._ ... _ao _______ ·._. __ . __ .... _____ .. ___ .......... _ __ .. ____ ... ______ . ___ ....... _ ...... ___ .. ___ . ____ .. ____ . __________ _ 

tzD.23 6-30-86 68.00 42.00 16.00 2.00 348.00 0.00 75.00 lZ.00 0.44 0.07 0.00 O.DD 

Ohelical Constituents 1n Equivalents per "illion 
s.le Date Ca Mg III K HeD3 C03 S04 C1 NOl P04 St Fe 
...... _----_ .... __ ._------_._---- .. ---_ .... --------------_ ... -.. _---------.. _-_ .. -----------------.. ----------------
ta-23 6-30-86 3.39 3.45 0.70 O.OS 

, 8 7 Ii 5 4 3 2 1 1 2 3 4 
It .... 23 

. .. 
II .... , ftl 

5.70 0.00 1.56 
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Report: Cottonwood Spring Water Quality 

Sep-1991 10:36:33.70 

Chemical Constituents tn ppm 
Cite Ca ptg HI K HCOl C03 C1 1103 P04 St Fe 

.. -.. -----..... _--... _-_ .... ' .... --........ --_ ..... _--.... _-----... __ ... ----_ .. ------.-----------------------------------.-.-.--.. 
tm-23 7·30-86 70.00 40.00 16.00 3.00 345.00 0.00 70.00 15.00 0.00 0.00 0.00 0.00 

ChfJllica I Constituents in Equillalents per HUlton 
Salllp Ie Date Ca H9 Ha K HC03 C03 So. CI NOl P04 Sf Fe 

.-..... --.-------------~.---..... -.--------.. ----------------.. -------._------.......... -.... _-------. .-.. -._-.--------------.. 
tJt-23 7-30-86 3.49 3.29 0.70 0.08 5.65 0.00 1.46 

a,. 7& 54321 1 2 3 4 5 , 7 t , 11 

K Cl 
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25-Sep-1991 

Project: 

B0 

He-GRAM 
HydroChemica t Graph tc Aepraenta t ton Ana 1)'1 ts ttethods 

Version: He-CRAM 1.42 

cottonwood Creek Water Quality 
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-Sep-1991 11:09:38.32 

Chealia1 Constituents in _ 
Saqlle Date Ca Kg • III K HC03 C03 so. Cl 1103 P04 SI Fe 

.----------------.~---.---.-.~.--.-.-.. -----.---.. -.-------.-.~----.------.-.----... --.---.---------.-----------.-------.. 
4.7-86 SO.OO 40.00 17.00 2.00 310.00 0.00 56.00 11.00 0.25 0.04 0.00 0.08 

Chaieal Constituents in Equivalents per Mfllton 
Saqlle Date Ca Mq Na K HCOl COl S04 C1 1103 P04 SI Fe 

. __ .... ------_._-------------_ .. _-_._-_._-_._---.. ---...... -------------------.-------.-------------.-------------.-
~-1-4\86 4-1-86 2.49 3.29 0.14 0.05 5.08 0.00 1.17 0.31 0.00 0.00 0.00 0.00 

~g 9 8 7 , 5 4 3 2 1 1 2 3 04 5 6 7 8 9 18 
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Report: Cottonwood Creek Water Quality 

=p-1991 11:10:03.64 

Cheal1c.a I Constituents In ppa 
Date ea Ho III K -,fC03 C03 C1 103 P04 Sf Fe 

... ___ -______ • ____ ._ ••• __ .... _. __ .oIiII. ____ ... _ · ___ . _________ ... _________ . _________ ......... __ ._. _____ • . ____ • .• 

.) ,o.AJ 5-5-86 62.00 30.00 11.00 1.00 295.00 0.00 48.00 9.00 0.22 0.06 0.00 0.28 

Chemical ConstItuents in Equivalents per "lilian 
~Ie Date Ca tIg Hi K He03 CoJ S04 C1 M03 P04 SI Fe 
.-.-... -_.-.-.-----------_ .... -------------.. ------_ .. _.--- .. _--.. ----.. _.-......... _-.---_._-----.---_ .. _-------.. ------------ .. -
.5\86 5-5-86 3.09 2.47 0.48 0.03 4.84 0.00 1.00 

, a "I , 5 4 3 2 1 1 2 3 " 5 6 1 8 , 11 

• I.. "', _._- _ 
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Report: Cottonwood Creek Water Quality 

·Sep-1991 11:10:28.96 

~em;cll Constituents in ppm 
.. I. Date CI I1g III K HC03 C03 S04 CI P04 51 Fe 

• _________ ... __ :oio _____ • _________________ •• _ ••• ________ •• _.-____________________ • __ • _________ ... __ ••••• _. _______ -_ •••• _____ 

' 1-1-6\00 5-30-86 42.00 ~4.00 13.00 2.00 267.00 0.00 40.00 10.00 0.25 0.08 0.00 0.15 

Chetal Constituents in Equivalents per "111ion 
S..,le Date Ca Hg III IC HC03 COl S04 C1 H03 P04 51 Fe 

....... -_ .... -.. -------_.----------. .-........... ----------.-..... --_ ... ----------------------------.. _----------------------------
1-1-6\86 6-30-86 2.10 2.80 0.57 0.05 4.38 0.00 0.83 

I , 8 7 , , 4 3 2 1 1 2 3 4 5 Ii 1 8 9 11 
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Report: Cottonwood Creek Water Quality 

p-1991 11:10:54.23 

Chemical Constituents in ppm 
Dlte Ca Itg Ha It · HC03 C03 S04 CI 1103 P04 St Fe 

___________ · ......... ____ .A .• _ ..... ___ • ____ -___ • ____ . _ ........... _______ .......... ___ • _____ ........ ____ • ___ .... ____ .. ' ___ ._ 

'\00 7-30-86 54.00 38.00 14.00 4.00 312.00 0.00 SO.OO 12.00 0.00 0.00 0.00 0.20 

Chemicil. Constituents in Equivalents per Hill10n 
",Ie Date Ca Hg HI K HC03 C03 S04 C1 HOl P04 SI Fe 

.---.---.... --.--- -~ .. --.----------.-.--..... -.-----------------------~-----------.-------------... -----... -------------------.. 
7-30-86 2.69 3.13 0.61 0.10 5.11 0.00 1.04 

J 8 7' :5 4 3 2 1 1 2 3 4 :5 , 1 8 9 1. 
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Report: Cottonwood Creek Water Quality 

~ep-1991 11:11:19.55 

Chelie.1 Constituents In ppm 
Date Ca Hg Na I( HCOl C03 S04 Cl NOl SI Fe 

.. _-----_.----_._-------_ .. _--- .. -------------------....... --.... ---------..... _ .. ----.... _--•.... __ ... _---_._------
;-1\86 9-29-86 54.00 38.00 13.00 7.00 298.00 0.00 62.00 13.DO D.DO 0.00 0.00 0.00 

Chelical Constituents in Equivalents per "lIlian 
:alllPle Date Ca Kg Ha K HC03 C03 SCM C1 NO.1 P04 SI Fe 
--.. --.-------.... ------.---------.~~---.-----.-------------~-.. ------------.---------------.-.. ---------... ---.. -------------

. ~-9\86 9-29-86 2.69 3.13 0.57 0.18 4.88 0.00 1.29 

. '. . . ~ ~ I'" ( ' t w.1( :' .. 

. 9 8 7 , 5 4 3 2 1 1 2 3 4 5 G -? 8' 11 

S"'1~9\86 

C1 

HC03 

sO( 

C03 

- -. 

\ 

\ 

\ 

0.37 0.00 0.00 0.00 0.00 

( -V',' 

I ~. - . 
! j J~ ~ '/ 
: , w. 
I I 

.' 
~ _ .... ":,. 

.!!.' - -

.' 

t-I:B 0 2 2015 

'Jiv. ot Oil, Gas & Mining 

, ~ I ­

f i i. 



State of Utah 
DEPARTMENT OF NATURAL RESOURCES 
OMSION OF OIL. GAS AND MINING 

~lichaeJ O. Leavitt 
GDvemor 

Lowell P. Braxton 
Division Direaor 

1594 West North TemDle, SUite 1210 
PO Box 145801 
Sail Lake City. Ulan 84114-5801 
801·538·5340 
801·359-3940 rFaxi 
801·538·7223 (Tom 

Alan Rabinoff. Group Leader 
Bureau of Land Management 
324'South State Street 
Salt Lake City. Utah 84145-0155 

Dear Mr. Rabinoff: 

October 27. 1998 

Enclosed are copies of memos to our files regarding the Cottonwood Spring citizen's 
complaint filed in 1991 by Mr. Jim Peacock. The Division has made an extensive review ofthis 
issue and has made findings to conclude the complaint. 

By this letter and enclosed memos, the Division also concludes the issue of Cottonwood 
Spring. To date, no definitive connection between Cottonwood Spring has been cited or proven 
in relation to mining at the Deer Creek Mine. Hopefully, this documentation from our division 
will provide the needed paperwork for the US Forest Service and the Bureau of Land 
Management to move forward with the lease relinquishment for this area. 

Please contact me at 801-538-5306 ifI may be offunher assistance, 

lam 
Enclosure 
cc: Qwck Scmborski. EnclJY West I ~ \~ 

Blab Webster. PaclfiCgr, I W \ ~ 
0:\01 SOIS.DER\FJNAL\KAISER.RAB 

" 



Ma.ty Ann Wright 
Utah Divisioa of Oil. Gas and Mining 
1594 WeatNarth Tcmpl~. Suite 1710 
SaltLako City, Utah 84114·5801 

Dear Mary Ana: 

Mud-La StJ 
NldDaal'.rac 

1"'.01/06 

S."nt ... 'IO", 
"' w. Priee.,.,.. »tI" 
PrtetllT ..... 1 
ne •• , (435) 637-1Il7 
PII t# (4J!) 6l7~940 

,... Codel 282~ 

D&te: May:~. ,1999 j: 'v 
--- ~~'!? f ' '''' ' '\ 

\, c£P 
\ i 
i f _-- -
, ,'''' . '\ ' 1 ,h~l};( \ L7,., .t: Dl\'l~!Ol\ OIL, JA~ ." •• , _ 

_ .... .. --. 
Tbla lcUDr is in legud to the Cottonwood Spring and uaociatcd 1eue nliDquiabment WuO on tho 
Manti-La Sal NatioaaJ Form (MLS). Your lotter dated Qaobor 27,·1998 relate. that the Divi­
sion of Oil, Gu and MiDiDI (DOGM) has concluded tho UI1IO otb sprIDiJ itadDg ~ .... .DO de­
finitive conaection bctwa::a Cottonwood Spring bas bee cited or proven in rel.Uion to mining at 
tbe .Deer Cleek Mi.a.c". The Jetter included dOC\1mcmatioD in_ded to ~d us in rcsolvins tile 
Cottomvood SprlnsICreek issue, However, we find that the iftfoJlDlUon provided maka a·com­
pollia, cue fora calUlccnon betwecm minin& aotivitias aDd 10 ofWltCr.at the spring. Specifi­
cally. in oW' Rview. the DOOM aDiIlyril.(~t1aIIWOOd SpriDa OlzoDDlosy IIld IDformatiGa R,o. 
latfld. to hUll canyon Graben Croaiag, Octc!ber 16, 1998) ~; . 

-'Tbat kDown iuformatiOIl (a' ~ tUnc! or. n:port) abOut ~ aJ)ilvial ~ orlbe area IUI-
gens that it is incapable of dclM:uS the quu.tidal of·wataf which W'mtonce obserwd ill flow 
at Cottcmwood Spring, 

-1b.at kDown information suggem the RQans Omyon 0rabeD ~.~ system arc capable of 
containing aad b'lnSmiUiDg suftic:iem ~uan1ities ofwater to .upply obeerved spring flaM ami ,. 
are pological1y aslOCiatc:d with Cottonwood Spring aad CrCIok. 

- That conaiateBCY of Stiff diagrams :ftom CottonwoodSpriDa ~ CIatk iIldiea1c a grouadwatc:r 
ra1ber t.bIIl alluvial lOUl'CC. 

- TJw Stiif diapms from Cottonwood Spring aDd Creek exhibit the lUIle basic water chllmiatry 
u flow from a cIrill hole Uled to d.ewacer the sraben. ,,,JJFStiDg they ~y be the same water. 

- Tbat miaiDg ope_ons utilizinc drill bolcS:iD attempll to ~ 1he graben coincide with losa l ' 

of flow at Cot1DDWood Spring and Cottonwood Creek. 

Sued on this body of mac. aad parUeUlarly the CiOiIK:ideaee of dewlleriDi actions with loa 
of'tlow, tho MLS believes that tbcri ~ still valld quadOQ remli", with respect to this inu •. . . . 
SubAqucGt cO DOOM', idIlyaie, &arsY. Welt MiDiD& (E1LCIrIY Weat).maiaDd'M&yo1lDd AI-' 
tOgatee (Mayo) to pedorm a hydzologic evaluation 01 Omoawood Spring. At. December 18. 
1998 meeting. Mayo pmsenred. flodiqa dW Cotrouwoocl'SprIDIl!I suppo~ by ... wi leu ill .. ' .. 
the alluvial dapositl wbtch recelva ~ fram·1urface ~ iD. Coaoa.wOod (Cayon) CICCk. 
It Is meir theory tIW wlter that .once emapd ftom CoUOIl~ Spriq DOW e.mmpw eltcWl10te 

~ INCORPORATED 
" .••• .... ft • • t . FE.B 0 2" 2015° 
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Utah Divlllion of Oil, Gas and Mining 2 

.in the dr.aizlIse, althoup an exact locatlon is uodefinablc. The point wbInt the pavellcas is rc· 
cJwpd i) .imQarly not dcfmed. Ma:yo also indicaccd that the base flow component of the his­
corie apriag may have come from older SOurcel, ~wevert tho missing link: is tbe radiocarbon age 
otwater at the spring. 

Acc;ording to Energy West, 1998 wu the ffl'St year that tbcn:: was pcI'CIlIlia1 flow in Cottonwood 
Creek above Roans canyon since Cnnonwood Spriug ceased flowing in 1989. The MLS WIder­
standa from bis'COrical reporu, from lonlrimo 1~ rcsidcDtl, aU fmm atudies dOM by the USGS 
and caginccriag fums, that COUon:wood Cr=k wu potamIiallW'lhig ,~rthe location of Cot­
tonwood Spring. It \Va zepo.m:d that then: wu never C .. &iOIl of'flow duriDg the dnmattt pert­
odJ ofme 1930's and 19~O·s. 'Iberc has beeJlan'appuear loa ofpemmill CODditiaDI in the 
creek betwea Cotron.woad Spring aDd R.oaas Omyoa that coiDQ~ whb tho COaadOIl of flow at 
Cotton\wocl Spriag. MAyo aJJo pcri'ormed & gaiaIlOSI INdy 01ullo creek,in 19'8111Ci uc:cnainccl 
that ouemially the same quamity of water emita ftom the dmiDagc DOW as ~ in 1979 (bled on 
a USOS study). However, it is DOt,knOwn ifpercnnial flow in the creek below CoctomrlOod 
Spring will continue or jf year-round tlow in 1998 resulted trom abovo AVCn.gc anmaa.I precipita­
tion. U IX) coaebUou to 1979 elimatic conditions WCJe made. 

The MLS believes that loss of WIlIer from Cottonwood SjJnas and Creek ,would in.deecl c:oa.stiMO 
a nwcrial dunaac 10 Natio.aal Forest l'CIOurccs"duc to impads to. wildlife ami mac.roinvenebme 
species. if mining were the causal Actor. In8\lc:h a.case, this would lleCOUitate water 
lq'J.accmcntlmitipticn teq\lired by me mine plan aDd the sd.pUladou ~WDed, in fedelal-leues 
lIBOCiated with tho Deer CrHk aDd Cottonwood Min . The .wndud of proof is lit iuu.. 
DOOM's aaalysia tbeorizcs a c:aDdeCtion of. flow 1011 to miDi.as opermlODl while Mayo "semi 
a ctil'cming aheaty diat thmI is DO ~on ad that paamiI11lmv Rtumcd ill 1998. Mayo's 
tbcoly seems piausiblo but we believe it"J1 e •• mdial that mnn{toriDg be c:andnued to eitbar VIlli .. 
cWo OJ: discou.at it, u.d to learn \ybother-tho eft'~ on turfac:a ftIIOUrCI8 hal been tempcnay or 
pemw1CIIlL 

While yea: .. ro1lll4 flow w;q doeumlDled in 1998, the l&.S il coacemcd that because oftbe high 
water)Ul' iJ11998, these conditions may not be mpeatccl in 1999 or ~ubaequmt yean. 'Ihe true " 
teSt to diIccm if pcrenn.i.a1 ccmditiOns return to the creek &ad fwtbar valida.te that the same qUID- ' 
dty of wI1m' cireuJates in ttm dndnap. will be to conrislua oblaviDaw creek. Funber, widlotlt 
pereaDial flow in the c~ tho recbarp lOUrCe tOr any .. vel 1_ may be abmat. 1berefore'. 
the MLS believes that tha flow monitoriD, and piD!lo1l flow study, • defined by Mayo. DDed to 
be: continued for two additional yean on Cottonwood CreOk.' with tho data QOUcgtcd keyed to eli-
mane conditions. ' ' 

Tho MLS underatands the aaed to Jesolve me Cottonwood SpriDw'Cttc.k isauo so Iho lease ~lin: 
quilhmenr process elD continue, and. ,we Ira committed. to wmt. Wi~'a11 afTeca:d puUa to Ie· \ 
complilh this talk. However. the MLS QlDDot &pIC \0 lease NJinquilbmcnt uatiJ tba Cot- ' 
toa.woad Springlloas of water issue is resolved to oW' setisfMtioD. At 8 ~ Energy West 
must coatinuc rnonitDriol for two additiOD&1 yeam iii DOtDd ~e. Additioully. we: haw idc:mi­
ft.ecl a variety of altonuUive mean. to raalve the usue·u tolkn".: 

A. Energy Wc:at gUl elect to wait I1I1dl the addltioal two -yean of moDicorina is gOIll­

pleIed.. It &he: moAitoriDa data anel piallou atudy GOatimu: tQ in.cl1catc &bat Cottonwood 
Cleek perfanm similar to tha 1979 us as Study. "~Wl1iIlg tbr pi';;" " ·~ .poDdJdOJllt . 
udtbatperermialtlowbas becar~" , ~ . Cleek. ~ , .~'that1he 

INCO 'RAT " ;< ,. , ~"'~ 
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CoUanwood Spring/Creak isiua hu bees! resolved, It'thcI data iDditatc that pcmmial 
flow has not been restored, EuorsY Weat would then be rcquirect to pursue either Altema· 
tive B or C as outlined below. or 

B. Restore perennial flow of like quantity and quality at or abov Cottonwood SprinS 
throush artificial ~eans,· as specified .in the leue .tipulation. Tho MI.S docs l1Dt know 
how this might be: accompliibed, but we invite·EneI'J)' Well proposals for a>mpliance 
with the leue stipula.tion. Ally proposal will be aubjett to our approval and implementa. 
don would be ED.eIJY Wei", relpOnlibility. We would then ape dW tho Cottonwood 
SpriqlCmek issue bas berm teSOlved. or 

C. Finance manipulation of exiJtinl watorsb.cd eomtitiODa 10 iagreue water yield aJtcl 
waler quality ufticieat1y to otl'let impacll to wildlifa lAd DlalmiilVCl1ebrate !IpCOica re­
NltiD& from 1018 of flow at Cottonwood Spring. WicbiD the WIItCI'8bDd, the Fomt has 
idmDiracd approximatoly 660 acm of conifer oncroac~cl apeD tUIadI that could be re­
pamated to inmase flow u well u heackut lWbiUzatiaD mdwedaDd crahanoemeIl1 
wade that would improve dowamcam water quality aDd timing otflow; These pcojCCti 
are out1illcd in greater detail ill the attachment. Cost .. hna.tet haVe been made for plan­
m.aa. tmplcmClllaDon. and monitoring ofthcae projocCS which total H.~ aU­
main are coarse aad.actual Coati could be mare or lea. 1Jao EplW__ il~ASRt 

~W"'='=d".~ Ii: ;;rr€jnuehLi~on;tOlicd~f\'n'l'~ ~u-

1 bcliew dUa provides tangible solutioDJ to rosolVI1o tho spring iuuc aad. aBow the rc1iaqwah· " 
ma.1 proce .. to coatimac. We tpF.eCiatc your continued COOplfttiDn on Ibis mauer. It you have 
Ill)' qucatiODit please contact me or Aaron Howe at (435) 637.2817, 

Slncorely, 

fbr 
IANETm S. KAISER 
Pon:st Superviaor 

cc: 
BtM. Utah State Office 

\ 
! 

I , 
1 __ , .. -- .. -_ .• 
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MltlpUOD Projeca (or Water LOll at ColtDawood SpriDa 

Tha projeebl outlined below haWl boea cbiped to mitigate the 1011 ofwater from Cottonwoocl 
Spring. lb_ projects are aU located within the Cottonwood Creek dn.inaae and have che goals 
Df impmvioi water yield, timiq of tlow, and aquatic m&CI'Oinvettebrare habitat. B11D1in& deca­
dCl1t aspen stands where conifi:r cncmacbmcut is occurring is·expected to increase WIlter yield. 
Heedcut stalriliDtion il cxpectai to improve water quality whU:h'1VOUld positively ,ff'ect 1I18Qro­

invertebrate habitat. Headwater riparian and wetlll'1d eabaDcement would potaltially cxteDd the 
peramial flow periad·doWD!tI'aIn in Cottonwood Creek wbi= would alao positively effect nuw-
roiDvat\tbmte habitat . 

L Ellvtroamatai Alsea.meat 
ColUIudiDa an Environmental A.sIClllmcmt, in oomplilllcc willl tho NatioDal EnviroDDlmtal 
Polioy Act (NBP A) would be part of the overall mitiption project COIlS. Thil pmCOSl involves 
fbrdn:z- field innmigmont aacl collabondiv. input from experts in the IUaI ofwildlJn, biology, 
v¥ation manapmcnt. OOtmy, bydmlolY, soils, engineaiDlJ, t\Iclt, and aT'CheololY. The 
NEPA prDcea would abo require public review and input prior to implementation of1be project. 

Environmental Assessmalt for Mitigation Projects: Sl!,OOO 

U. AJpca Repaeradon 
lbil pIOject is iDtcDdcQ to mitiptc the loss ofwat .. from COUonwood Spring, by ~ wa­
tIr yield wUbin the drainage- Recent mlc:areh has shaw. wileD. BUCceuicmal trcDdI 0CDIr ftom 
upcn 10 mixed coaif., WIder·yield is lipifi~tly redUc:al (Oifford, Humpluia, aDd JaYll~ 
1984) .. By consenoative estimatca, water yield would iD.creue by 250 ~fect per'-t per 
1000 lIQIeIofconw:nai.stlDda.(Bartoa aad Campbell.:l"8). Thia con~ion facmrwuappliod 
to the total trCICznIDt area Dftbil project proposal (~60 aarcs) ea:d war yiald is cxpedecl to m­
ctCUC by approximltol)' 165 acro-fect per ~ (or 100 p1loDB 1* min). 

Many IIpCD ~ erepnllllt in WCIt lido trilnUlria to COtrDllWood Canycm. Conifer .... 
crodmCDt i.a occumns IDd emdq upal'lIt.IDIb Il1'O deqadeN. The __ propoted _nat­
mClllt ~ approximately .co to 100 an in size, With lOme tlOlated trel!!!taat UClllllld ether 
c:oanected 1nIU. The goall would' be to increue uptIl vip, improve around COYK, imprcM: 
soil moia&1.n retemion, lad incn::ue wm:r yielcI. 1M traatmeat would =uilt ofbumiDa aspen 
to atimuJato r..-atiOll ud reaiove eacmac:biDa CODifc:rs. : Bomo steep elopes occur ill the 
proja .. UMilDDfhnat pa ........ tat or hIIMl sI;tlajDI may be rwquired before bumiq. 
MonitoriDa of plots widU thell'Cldm._ area wiI1 'be __ BIlled prior to II'CUmIllt thm RIID&­
lyzecl every year for three yean 1D delmJlISt1'* if dIIifCd eft'ICtI of up. RgCIleratioD. have oc-
curred. A rcpon ad. dilplay of data wiD be 1'rlqlIinId at the _ of tbe monitoriDs period. , 

JmpJanc;nprioo Costs;. O"cludu pl'Oject laytllll fl_ p,..h4tmMl (StU. 00 per IICre) 
Trail CaIlyon . 150 ICI'CS S 6,600 
lDdiu Lodge Canyon 100 aCrea S 4,400 
UDDIIIlOCl . 110 ICI'eI S 4,800 
0Iiry CanyOIl 180 iareI S 1,900 
Winks Canyon '20 agm S 5,300 

Total ac:res -~ ..... 
, 'S'3~OOO Monit.oriDa ($1.000 per year) 

. INCORPORATED • ."jeet Total 532.000 
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m Bead£ut Stabilization. . 
Headc;utt:ins is actively o.::curring. in the bcadwaten of Roans Canyon and an unnamal1ribulazy 
to me Nord1 of Roans Canyon. This project will not likely effect "'ater CJUIDtiIY ar Uming of 
st:cam flows but willlikoly improve water quality. The ..-ojeot mvolvOia CIOmbinatioc ofbard 
Stt'tIaUtts mechanically placC(i in gullies, madwlica11y ~hDpiD& ADd ~011 with prOtec­
tion from livestock grazing. Heavy equipment web u an exc:avatar will be rcciuircd to tOIIlPletc 
me project. 

Project Design and LAyout 
Roans Canyon he.a.dcuts . 5 acres 
tJmwncd Canyon headeuts 3 aeres 
Revegetation 8 acres 
Treauneru area protection (fencing for 8 acres) 
Monitoring 

ProJeet Total 
IV. WetllDd IDd RlpuiaD E.IlhaDcement . 

S 2,000 
S 3;SOO 
S2,SOO 
S2,000 
$2.000 
S 1,000 

513,000 

The upper segment of CottDnwood Canyon is much broadtlr tbID tho low« reaches IIId is 
meaduw-like with soma isolated willow IW1ds along mc·1U'CIin. lUll dO'WDltrcam from 1hia 
meadow reach, Conanwood Outycm Ii st88piy incised with eroch"le banb and narrow riparian 
areas. TIle proposed project would consist ofbwldinS a _.·of small carthm chock dens in 
me lower meadow reach to prC'Vcnt further ~ migration. of cb"",d czosion. Tho deIired 
d!'ect would be expmsioD of wetland anci riparian IU'CII5 upstJ:wn. oltho dDm!. The objcotive 
would be to iD.CJCUe retentinn of water ill tM Madwatea of Coumrwood Creek so that prmmial 
flow could be trUStained later inta the &eaSon. . 

Project Desip and Layout 
Equipmeat time (includes hauling and material placem~) 
Pill Material 
Fmcina (Materials and L.lbor) S IICfCS 

Monitoring 

12,000 
S~,OOO 
$3.000 
$12,000 
S 1.000 

Project Totai 

Summary of AU MldpdDD Com 

L EliviroamelltaJ AslOllmeDt $ 1.5,000 

D. A&pen Reaenention 

S23,000 

\ 

m. Headcut StabWzadoD 

$ 32,000 

S 13~OOO INCORPORATED 

IV. WetJand aud RIparian EIiIl~emtllt 
Total 

Overh,ad (25% of toUlIlliUption COlts) 

Tohll Mllia.doD COlta 

S23,ooo 
.83.000 

S 27,670 
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Bartos. D. L., ed R. B. CampbcU.- Wlt~ dcplwon IDd otber";'JYI~ valUea.iQmited~ 
. . .c:onifer fo.n:su displace..pen commuaities •. llmgelmd.Mmsganeat,Iftd·Water ResOurces. ' . 
:: "···~GIIlWatc .~'AM9ciation.-· M&y 1998. , ., . " .. ;.... 

~ ! ." , "" ... : 

Oifronis O. F., W. Humphries. and R. A. Jayn ... :A pre1ir1limirY qUantificatiOn of the impactS of 
aspen. fa CODifer succession on water yield· II. Modeling·R.w.m. Water Resources Bulletin, 
American Water Retources AsltOciatio.n. April 1984. . . . . 
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Michael O. LeaYin 
Gowmor 

KatbJlIUl Clarke 
ElI_uYe DiftlCtDr 
Lo_ll P. BtalUolI 
DivUion Director 

1594 West NOI1II Tempje. &Ii .. 121Q 
PO Boll 145801 
BIll Lake Cily. Ulah 84114·5801 
801-538-5340 
801-359·3940 (Fax) 
801-538·7223 (TOO) 

Janette Kaiser, Forest Supervisor 
US Forest Service 
599 West Price River Drive 
Price, Utah 84501 

November 1, 1999 

1 

\ , t _____ .. ' , " -".-
t ' ) G \~ '\\; • " ' \iV\'\\O, \ II .. y,.' . 

~ . l ", ~ .. ,. 

, ,I / ( , 

Re: Cottonwood Sprint!, PacifiCorp. Deer Creek Mine. ACT/OI5/aIB, File #3. Emerv 
Countv. Utah 

Dear Ms. Kaiser: 

This letter is in response to your May 17. 1999 letter to me regarding Cottonwood Spring. 
This site has been the subject of numerous discussions and field visits by many of our respective 
personnel. I am writing this letter to clarify a basic issue. 

Foremost. the division's analysis could not make a conclusive finding concerning the 
potential impact of mining on Cottonwood Spring flow. A Division hydrologist was allowed a 
time period of about four months in 1998 to further research and review data for this site in 4rder 
to prove or disprove the allegation of a connection between spring flow and mining. The work 
began with the premise that there was a connection between mining! dewatering at the Deer 
Creek Mine and spring flow reduction. 

After a critical review of amassed data and analysis as detailed in the October 16, 1998 
technical memo, and after lengthy discussions among technical personnel from the BLM and the 
Coal Program. it was concluded by OGM management that: 

\ 

1. The existing data c:ioes not support that mining and the spring are linked as a cause 
and effect action, and, 

2. That data cannot be obtained to support a link to mining. DOGM personnel 
concluded at a meeting with BLM that while more data could be collected concerning 
the issue, the infoimation required to prove the case of a connection between mi~ng 
and the spring could not be assembled. Thus, as you iterate in page one ofyout May 
17, 1999 letter, DOGM believes that the best that can be done is to "suggest" and 
"indicate" certain technical items regarding alluvial systems, Roans Canyon Graben 
and Stiff diagrams. INCORPORATED ..... 
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Cottonwood Spring 
ACT/DIS/DIS 
November 1, 1999 
Page 2 

Manti-LaSal (MLS) National Forest is concerned about flow at the spring and has 
proposed to DOGM mitigation measures in the May \7. 1999 letter. However. in order for the 
Division to consider implementing your proposed mitigation measures, the MLS must present a 
more convincing technical case than that which we have already reviewed in our own memo. 

Thank you for your comments on this matter. They ha.ve been reviewed and considered. 

cc: Richard Manus, BLM 
P:\GROUPS\MINEs\ WP\AMA W\.cottspg.mls.wpd 

;Te;v /:; . / L 
(k{~<lr-:~lJ 

Mary Arlit }Vriglit " ) 
Associate.,.oirector, MinIng 

'.....,.,. 

, . 
INCORPORATED 
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HYDROLOGIC SECTION 

AppendixC 

Cottonwood Canyon Creek 
Hydrogeologic Investigation 

Attachment 2 
USGS Flume Data 
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Cottonwood Canyon Creek Flow @ USGS Flume 

~ Discharge Cds} 
10/0111977 0.37 
10/06/1977 0.41 
10/1111977 0.44 
10/1611977 0.41 
10121/1977 0041 
10126/1977 0.41 
) 110111977 0041 
11106/1977 0.44 
1111111977 0.46 
11116/1977 0.41 
11121/1977 0.37 
11126/1977 0.44 
12/0111977 0.44 
12/06/1977 0.41 
1211111977 0.30 
12116/1977 0.35 
12/2111977 0.20 
12/26/1977 0.24 
0110111978 0.24 
01106/1978 0.26 
01/11/1978 0.25 
0111611978 0.25 
0112111978 0.25 
0112611978 0.25 
02/01/1978 0.26 
02/06/1978 0.30 
02/11/1978 0.30 
02/t6/1978 0.28 
02/21/1978 0.27 
02126/1978 0.27 
03/01/1978 0.32 
03/06/1978 0.34 
03/11/1978 0.40 
0311611978 0.41 
0312111978 0.50 
03126/1978 0.66 
04/0111978 0.64 
04/0611978 0.59 
04/11/1978 0.54 
04/16/1978 0.49 
04121/1978 0.51 
04126/1978 0.51 
05/0111978 0.64 
05/06/1978 0.56 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Dlschar&e (ds) 
05111/1978 0.51 

05/1611978 0.49 

05121/1978 1.60 

05/26/1978 2.70 

06/01/1978 4.30 

06/0611978 2.80 

06/11/1978 2.70 

06/16/1978 2.10 

06/2111978 1.70 

06/26/1978 1.40 

07/0111978 0.97 

07/06/1978 0.70 

07/11/1978 0.49 

07/1611978 0.37 

07/2111978 0.26 

07/26/1978 0.24 

08/0111978 0.28 

08/0611978 0.24 

0811111978 0.24 

\ 

\ 
0811611978 0.24 
08/21/1978 0.26 

08/2611978 0.20 
09/0111978 0.17 

09/06/1978 0.14 

09/1111978 0.19 
09/16/1978 0.20 

09121/1978 0.19 

09/26/1978 0.19 

10/01/1978 0.22 

10/0611978 0.26 

10/11/1978 0.28 

10/16/1978 0.30 

10/2111978 0.30 

10/2611978 0.28 

1110111978 0.32 

ll/0611978 0.35 

11/11/1978 0.38 
11116/] 978 0.38 

11/2111978 0.42 

11/26/1978 0.44 

12/01/1978 0.42 

12/06/1978 0.38 

12/11/1978 0.35 

12/16/1978 0.30 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Discbar.e;e (ds) 

1212111978 0.28 
1212611978 0.27 
01/01/1979 0.26 
0110611979 0.25 
0111111979 025 
0111611979 0.25 
0112111979 0.25 
01126/1979 0.28 
02/01/1979 0.26 
02/06/1979 0.28 
02/1111979 0.32 
0211611979 0.35 
02121/1979 0.37 
02126/1979 0.41 
03/01/1979 0.40 
03/06/1979 0.56 
03/1111979 0.56 
03/16/1979 0.60 
03/21/1979 0.58 
03126/1979 0.67 
04/01/1979 0.71 
04/06/1979 0.81 
04/1111979 0.83 
04/16/1979 1.10 
04/21/1979 0.93 
0412611979 0.85 
0510111979 1.00 
05/06/1979 0.92 
05/11/1979 0.90 
05/16/1979 0.90 
0512111979 3.70 
05/26/1979 5.00 
06/0111979 4.20 
06/06/1979 3.80 
06/11/1979 3.50 
06/16/1979 3.20 
0612111979 2.60 
06126/1979 1.90 
07/01/1979 1.50 
07/06/1979 1.30 
07/11/1979 1.10 
0711611979 0.98 
0712111979 0.95 INCORPORATED 
07126/)979 0.81 

!-t~ 0 2 2015 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Dischar&e Cds) 

08/0111979 0.66 
08/06/1979 0.58 
08/11/1979 0.51 
08/16/1979 0.70 
08/2111979 0.65 
08/26/1979 0.47 
09/01/1979 0.39 
09/06/1979 0.33 
09/11/1979 0.32 
09/1611979 0.35 
09121/1979 0.39 
09126/1979 0.35 
10/0111979 0.40 
10/0611979 0.42 
1011111979 0.35 
10/1611979 0.49 
10121/1979 0.49 
1012611979 0.45 
1110111979 0.38 
11/06/1979 0.33 
11/11/1979 0.30 
11116/1979 0.28 
1112111979 0.27 
11126/1979 0.27 
12/0111979 
12/0611979 
1211 1/1979 
12/1611979 
1212111979 
1212611979 
01/01/1980 
01/06/1980 
0111111980 
01/]6/1980 
0112111980 
01126/1980 
04{01l1980 
02106/1980 
02/11/1980 
02/1611980 
0212111980 
02126/1980 
0310111980 
03/06/1980 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date 
03/1111980 
03/16/1980 
03121/1980 
0312611980 
04/0111980 
04/0611980 
04111/1980 
04/16/1980 
0412111980 
04/26/1980 
05/0111980 
05/06/1980 
05111/1980 
05/16/1980 
0512111980 
OS/2611980 
06/0111980 
06/06/1980 
06/1111980 
06/16/1980 
0612111980 
06/26/1980 
0710111980 
07/06/1980 
0711111980 
07/16/1980 
0712111980 
07126/1980 
08/0111980 
08/0611980 
08/11/1980 
08/16/1980 
0812111980 
08126/1980 
09/01/1980 
09/06/1980 
09/1111980 
09/16/1980 
0912111980 
09/26/1980 
10/01/1980 
10/06/1980 
10/11/1980 
1011611980 

Discbar&e Cds} 

1.30 
2.50 
2.10 
2.30 
3.10 
10.00 
13.00 
16.00 
8.00 
9.70 
7.80 
6040 
5.80 
4.80 
3.90 
3.30 
2.70 
2.40 
2.10 
1.80 
1.80 
2.00 
2.10 
2.00 
1.90 
1.60 
2.00 
1.60 
lAO 
1.40 
1.10 
1.30 
1.20 
1.40 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Discharge (efs) 
1012111980 1.20 
10126/1980 1.20 
11101/1980 1.20 
11/0611980 1.20 
11/11/1980 1.20 
11116/1980 0.73 
11121/1980 0.48 
11126/1980 0.54 
12/01/1980 
12/06/1980 
12/1111980 
12/16/1980 
12121/1980 
12126/1980 
01/0111981 
01106/]981 
01111/198 I 
01/16/1981 
0112111981 
01126/1981 
02/01/1981 
02/06/1981 
02/1 111981 
02/16/1981 
02/2111981 
02126/1981 
03/01/1981 
03/06/1981 
03/1111981 
03116/1981 
03/2111981 
03/26/1981 
04/0111981 
04/06/1981 
04/11/1981 
04/16/1981 
04/2111981 
04/26/1981 
05/0111981 
05/06/1981 
05/11/198 I 
05/16/198 I 
0512111981 
05126/1981 

0.90 
0.95 
0.96 
1.00 
1.00 
0.99 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date DiscbarBe Cds} 
06/01/1981 0.85 

06/06/1981 0.90 

06/11/1981 0.68 

06/16/1981 0.65 

0612111981 0.66 

06126/1981 0.48 

07/01/1981 0.56 

07/0611981 0.49 

07/11/1981 0.63 

07/1611981 0.40 

07/21/1981 0,35 

07126/1981 0.46 

08/01/1981 0.40 

08/0611981 0.14 

0811111981 0.31 

08/16/1981 0.35 
08/21/1981 0.24 

0812611981 0.28 

09/0111981 0.31 

09/06/l981 0.65 

09/1111981 0.76 
09/16/1981 0.48 
0912111981 0.39 

09126/1981 0.50 

10/29/1981 0.67 
1210]/1981 1.70 

1213111981 0.00 

01118/1982 0.00 

02/05/1982 0.00 

03/18/1982 0.81 

0412211982 0.87 

05128/1982 4.87 

06/0111982 4.60 
07/01/1982 2.27 

08/1211982 1.06 

08/13/1982 1.78 
0910211982 0.00 

0913011982 2.18 

lOll 1/1982 0.83 

11/2311982 0.00 

12/13/1982 1.59 
0]/04/1983 1.06 

02122/1983 1.40 

03/1511983 1.40 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Disc:han:e (c:fs) 
OS/2011983 3.32 
05127/1983 6.25 
06/08/1983 6.25 
06127/1983 6.25 
07115/1983 6.25 
08/1911983 3.81 
10110/1983 2.18 
10/3111983 2.10 
1 )/)5/1983 1.94 
1211211983 1.86 
01/09/1984 1.98 
02/07/1984 1.78 
03/06/1984 1.74 
04/05/1984 1.94 
05/0111984 4.07 
06/01/1984 13.39 
07/0111984 6.47 
08/01/1984 4.07 
09/01/1984 2.85 
10/0111984 2.61 
11/0t1t984 3.02 
12101/198J1 - 3.13 
0110111985 2.62 
02/0111985 2.75 
03/01/1985 2.75 
04/0111985 3.03 
05/01/1985 14.51 
06/01/1985 12.02 
07/0111985 4.49 
08/0111985 3.18 
09/0111985 2.62 
10/0111985 2.85 
1110111985 3.56 
12/0111985 3.56 
01124/1986 3.56 
02/1111986 2.79 
0311211986 2.61 
04/0711986 2.79 
05113/1986 4.07 
0611011986 5.72 
07/2411986 2.67 
08/13/1986 2.31 
09/08/1986 2.31 
10114/1986 2.14 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date 
11114/1986 
12/09/1986 
01/1311987 
02124/1987 
03/1711987 
04/08/1987 
0512111987 
06/16/1987 
07/15/1987 
08111/1987 
09/17/1987 
1012111987 
11/17/1987 
12/15/1987 
02/1211988 
03123/1988 
04/18/1988 
05/16/1988 
06/07/1988 
07/14/1988 
08/15/1988 
09/13/1988 
10/12/1988 
1111411988 
12115/1988 
01/31/1989 
02127/1989 
03/30/1989 
04/17/1989 
05/11/)989 
06/19/1989 
07/19/1989 
08/15/1989 
09/12/1989 
10/10/1989 
1111411989 
12105/1989 
01/0911990 
02/19/1990 
03/0511990 
04/16/1990 
05/10/1990 
06/06/1990 
07/11/1990 

Discharle {cfs} 
2.10 
2.18 
2.14 
2.18 
2.06 
1.98 
2.40 
2.40 
1.98 
1.63 
1.52 
1.37 
1.41 
1.13 
1.82 
1.41 
1.59 
2.11 
1.63 
1.34 
1.22 
1.41 
1.37 
1.44 
1.23 
1.23 
1.22 
1.34 
1.41 
1.23 
1.23 
1.13 
1.34 
1.22 
1.30 
1.10 
1.06 
0.76 
0.16 
0.91 
0.62 
0.76 
0.49 
0.49 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Discharl:e (cfs} 
08/13/1990 0.26 

09/0711990 0.18 

10/08/1990 0.09 

1111211990 0.09 
12/17/]990 0.04 

04/09/1991 0.11 

06/0611991 0.89 

07/16/1991 0.24 

08/20/1991 0.24 

091121]991 0.03 

11/04/1991 0.44 

12/13/1991 0.24 

02/04/1992 0.17 

0311911992 0.28 

0411011992 0.06 

0512111992 0.46 

06/03/1992 0.09 

07/2211992 0.01 
08/] 111992 0.01 
1012211992 0:01 

1112511992 0.00 

12/0111992 0.00 

03123/1993 0.44 
04/30/1993 0.30 

05119/1993 2.98 

06/10/1993 3.08 

07123/1993 0.09 
08/0611993 0.00 

09/1011993 0.00 

10/3011993 0.04 

11/19/1993 0.00 

12/13/1993 0.00 

01/0411994 0.00 

02107/1994 0.00 

0312411994 0.00 

04/28/1994 0.00 

05/17/1994 0.00 

0612211994 0.00 

0712111994 0.00 

08123/1994 0.00 

09112/1994 0.00 

1013 111994 0.00 

11117/1994 0.00 

12119/1994 0.00 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date 
0113111995 
02/0611995 
03129/1995 
04121/1995 
0510811995 
06129/1995 
07/17/1995 
08/30/1995 
0912811995 
1113011995 
12/1811995 
0113111996 
02126/1996 
03126/1996 
04/30/1996 
OS/2311996 
06/10/1996 
07/19/1996 
0812011996 
09/04/1996 
10/2211996 
11121/1996 
12126/1996 
01131/1997 

2-31-97 
03/Jl/1997 
04/0711997 
05127/1997 
06123/1997 
07123/1997 
08125/1997 
09/0811997 
10/14/1997 
1112111997 
12/0511997 
0112711998 
02116/1998 
0312011998 
04113/1998 
05128/1998 
06/] 111998 
07/08/1998 
08/19/] 998 
09/03/1998 

Discbar2e (ds) 
0.00 
0.00 
0.00 
0.00 
0.00 
5.58 
0.49 
0.06 
0.17 
0.04 
0.03 
0.00 
0 .00 
0.00 
0.02 
1.76 
1.90 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.07 
2.23 
0.62 
0.91 
1.06 
0.63 
0.20 
0.45 
0.33 
0.26 
0.18 
0.49 
0.22 
5.58 
5.58 
2.23 
0.45 
0.73 
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Cottonwood Canyon Creek Flow @ USGS Flume 

Date Discharae (ds} 
10/0211998 1.06 
1 ]/0311998 1.34 
121]0/1998 0.8] 
01/0511999 0.89 
02/0111999 0.76 
03/01/1999 1.86 
04/0711999 1.00 
05105/]999 1.16 
06/08/1999 2.79 
0711611999 1.78 
08/03/1999 0.76 
09/0211999 1.40 
10/04/]999 0.53 
] 1/0111999 0.53 
12/06/1999 0.46 

01/1112000 0.73 
02/0212000 0.49 
03/0612000 0.44 
04/0512000 1.86 
0510312000 1.26 

06/0212000 0.26 
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d tJE OB:25 11M CIV OF OIL GAS MINIHG FAX NO. 3~~j~clU 
~ I vc, 

I I "'''' 1 ... 

' j .. 
E. I.S. "Yr"aI68V 

F I.ld Me.~remenIS Ferm 

§p. CDft.,, ___ -------
W. T~p. ________________ _ 

Air Ttmp,_..-&.l? ... 1 _____ _ 
0111.0 __________ _ 

TI IM /At£) 
Type: SPI"Jng~ SlroeaM_ We" - NPDES -
Collecllon POln" __ - ________ --_________ _ 

AI'p •• ,..nc. of Wa'-r. CI,.,. _ MlltllV_ Cloucfy_ Opaque_ 

W •• 'hel'" Clear_ Pa ... ,. CIOUdy~O"ercall_ Raln_ SnctW_ 

QuaUIV SAmple Tak.n: ,V_ N~ - -
" Comments -------------------------------------------

,'.Id 

When Sample or Mealluremenca Nol Taken: 

AMaon: 0 
; 

t 
D· Ory F· Ft'DQn N/A. Nat Aece~!Sable N/R. NOI Required 

'-----.. --_., ... - .... 

INCORPORATED 

H:J:J 0 2 2015 ' 
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I 

E • loS. H y '-0 I 09 Y 

Field Measurements Form 

Date 

Compeny 

FICW/Jep~~ ~~Im 

pH 79'" 
; 

So. Cone . _.:;::;r5')~6f/~O,,--_____ _ 

W. Temp. ¢ 0 

Ai,.. Temp. _--"2:...~'-________ _ 
8;55.0 &~ 

Time /Ld , 
OJ scnarse NPDES iy::>~: SO)ring~ Stream_ Wei : 

Co I lee: i on PO i n t : -..I(_--,A2...4J<":t:""~~:;':::J...--------------------­
Aopea!""ance of Water: Clear ~ Mi Iky _ Cloudy_ Ocacue 

Weat:-:er: Clear 1_Part. Cloudy_Overcast 

C~alit~1 Sample Taken: Yes r--- No_ 

Pump Read i "9 ----------------

W~en Sample or Measurements Not Taken: 

Reascn: 

::> = Dry F :: i='rozen 

I 

INCORPORAIJO 

H:.~ 0 2 2015 
I 

Aain 

, M, I on'" \ . "1')'\ iln, I ;1'; ,\~;', 
, 0'\ Gas & \\11, lI" : : ~ \\ I" \ ' Olv,ot I, . 

-
Snow 



E.I.S. Hyrolo9Y 

Field Measurements Form 7Z1~/-~ 

Flow/Depth . dt.n:m 
pH ;it 2~_ 
Sp. Cond ._--,-p_'":",O=-_-' ____ _ 

d- C , 
W. Temp. d 

----~------------------
Air Temp ._ .... X)~. ~ _____ __ _ 

Diss. o_""",,£1~~/L1-----._' ____ _ 
Titr.e_7"d~fY,-,-<.M::·~;';;":O~ ___ _ 

Type: ~pring 7 S't"eam Well 

Collection POi::::.~;-:a -
. ~ 

Appearence of Water: Cleat" ~Mj Iky - -

Field 

Pump 

When Sample or Measurements Not Taken: 

Reason: 

D. Dry F .. Frozen 

INCORPORATE~ 
H:B n 2 2015 \ 

\)\\/. at 0\1, Gas & Mining ' 

Sla lion 
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... :'! 
....... . " 

- .~ 

1 •• • ... , . -; . 

• I' 
~. . .. .:. 
'. -

'. 
. , ', ' , 

'NPOES 

, . 
' . 

, 1 

,', .. ~ 
.. . . " 

" ; ., 

:. ..\ 

. -..... :. 
:- ' . . . ~ -

.. ..: : 

Oischarge--.:., --" 

Cloudy_ Opaque_ ' 

., '" . .. 

\' 
\ 
I, ____ - -. 
I . ' - ,.\., 

1)11.· ~ ,II~ .t.· 
1 .~: \ ,"\S\()) \ 

, ' , 

. ,', . " ,. 

" 

.... 

. ~ .: 

.~ 



Cottnwood Spring Flow Data 

QA!! EIs!!! lGeM} §!!1m F_IGPMI &!!lIm FIowIGPMI SauJ9! ~~M1 ~ FIaw!~ Source 
0MlIII1978 43.0 uSGS 
01112Bf1978 41.0 USGS 
0711011978 35.0 USGS 
0712711978 33.D USGS 
0MlIlI1978 33.0 USGS 
0IMl8I1978 38.0 USGS 
lMl11tI978 31.0 USGS 
101'1311978. 38.0 USGS 
10/2211978 41 .0 USGS 
'2I.Z2I1978 47.0 USGS 
0:wBf1978 44.0 USGS 
05131/1979 72.0 USGS 
0611211978 83.0 USGS 
07l0III'1978 87.0 USGS 
07N9f1978 64.0 USGS 
011I2III1979 55.0 USGS 
CJ7/1411981 80.0 USGS 
CJ71JM98' 78.0 USGS 
08I20t1981 73.0 USGS 
0912411981 711.0 USGS 
05I2B'1982 811..0 USGS 
oera'1982 711.0 USGS 
CJ711711982 98.0 USGS 
0811011982 98.0 USGS 
0IM)Bf1982 110.0 USGS 

'01281'985 4.0 JBR 
O9I3Q/I98S 22.5 TMCC 
10f2tV1988 20.0 lMCC 
1111'11988 20.8 TMCC 
06l30I1987 12.6 TMCC 
CJ7f\5I1887 12..D TMCC 
0813'11987 '2.0 BCCC 
DIII25I1 887 

------_. 
12.0 Bcce 

06l30I11188 .'-~ 0.0 ecce 
D8fZOI1988 22.0 ecce 
1013'11988 .. ' 21.0 Bcce 
,'f29f1988 " 

-_ . . ..-"" " 
19.0 BCCC '~ 

12.1)1/1988 ~ 111.2 eccc 
03113119811 :r.. .~ "~.:.;" 

21.5 eccc 
05I25f1889 ~ :'i(,~ 18.5 sccc 
07119f1989 r ,.' 12.0 SCCC 
0812511988 

l~· 
4.0 ecce 

09/'1711989 " 0.0 BCCC 
D:W111911O ~r4 0.0 BCCe 
0512Bf1911O 

.. ..., .~ -1; 0 0.0 eccc 
0712..,,9110 :c:' Z 0.0 eccc 
08/23119110 ~; 0 '"Ti (") 0.0 BCCe 
0III28I19110 --- r'T"I 0,0 BCCC " . 0 0 1012e11911O 

~ 
OJ 0.0 ecce - :0 02J28I18111 

Gi ~ 'U 
0.0 BCCC 

08N7118111 " Q Cl '" 0 0.0 eccc 
08123118111 (fl 0.0 eccc 

Q\=. ~ .JJ 
s: C) l> - -I U'I 5' 

" ~ 5 ' 
ea 



Cottnwood Spring Flow Data 

ll* 
11125119111 
02I25t'1992 
05113118112 
1Zt1!5/1982 
05111111l1li3 
117t2t1'111113 
117/01/1984 
11710111995 
117«11119118 
07I01I'll1li7 
111OZt19118 
03r.lM8119 
0711311_ 
0IIIJWI9118 
10III8/I889 
1111011_ 
0III05I20D0 

r " 

Flow/GPM) 

--
I~ , -'-

;;:: 
':fJ~ 

~, 

,-. '- .. ' 
~" 
;;-
"- I'. 

,-' 

Soutce FIC!I! /GPM) 

-,- -

" . 

';) 

~v~ 
' .!) " " '\ .... : .. 
"' ' A~l - ' ..., \,: -

--:. :;> . 
c\'r 

'. , .. 
.......-. ~\ ' 

;~; 
-- 0 

''-
" ., / 

o 
\J 

~ f1cIwfGPM) 

0 
~' 

9- ,.. 
0 rr, 
-- a: 
Q C) 

PJ ~ en 
Qc ~ 

~ 
C) 

5' 
0; 

=j" 
co 

§!!!!g 

2 
(1 
0 
:0 
'"0 
0 
:0 

~ 
m 
0 

" 

FIe!!! tGf'M) 
0.0 
0.0 
0.0 

ScuIle 
BCCC 
BCCC 
BCCC 

FJawCGPMl 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
57.' 
18.7 
114." 
.. 8.2 
85.5 
BIB 
• . 7 

~ 

EW 
EW 
EW 
EW 
EW 
EW 
EW 
EW 
EW 
eN 
eN· 
eN 
EW 
eN 

• 0IIIIaJIIy Sean"" WaII'. Below Ro.Is $h ........... 49.2 GPM 
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Cottonwood Canyon Creek 
Flow Data Comparison 

USGS August 1979* Energy West November 1998 
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Cottonwood Canyon Creek 
Flow Data Comparison 

USGS August 1979* Energy West July 1999 
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Cottonwood Canyon Creek 
Flow Data Comparison 

USGS August 1979* Energy West August 1999 
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