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To enter text, click in the box and type your response. If a box already contains an entry select the entry and type
the replacement. You can use the tab key 10 move from one field to the next. To select a check box. click in the box or
lype an x.

GENERAL INFORMATION
Permitte Name Canyon Fuel Company. LLC
Mine Name Skyline Mine
Operator Name

(If other then permittee)
Permit Expiration Date April 30, 2007
Permit Number C/007/005
Authorized Representative Title Dan Meadors, General Manager
Phone Number (435) 448-2619
Fax Number (435) 448-2632
E-mail Address dmeadors@archcoal.com
Mailing Address Skyline Mine HCR 35 Box 380 Helper, UT 84526
Resident Agent Corporation Trust Company

Resident Agent Mailing Address _Corporation trust Center 1209 Orange Street Wilmington, DE
Number of Binders Submitted 2

’M\

IDENTIFICATION OF OTHER PERMITS
Identify other permits that are required in conjunction with mining and reclamation activities.

Permit Type ID Number Description Expiration Date
MSHA Mine ID(s) 1211-UT-09-01566-01 | Skyline Mine N/A
1211-UT-09-01566-02 | Skyline Mine Waste Rock Disposal N/A
Site

NPDES/UPDES Permit(s) UT 0023540-01, 02. 03 | UPDES Permit for Skyline Mine, Rail | 10/30/04
Loadout, Waste Rock Disposal Site

|
i
| MSHA Impoundment(s) None
|
|

PSD Permit(s) (Air) 147-98 Approval Order N/A
Other
MSHA Mine ID(s) 1211-UT-09-01566-03 | Skyline Mine Temporary Waste Rock | N/A
Disposal Site
Storm Water Permjit UTR000578 Storm Water Discharge Permit 12/01/06
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CERTIFIED REPORTS

List the certified inspection reports as required by the rules and udder the approved plan that must be
periodically submitted t the Division. Specify whether the information is included as Appendix A to this report
or currently on file with the Division.

Certified Reports: Required Included or on file with DOGM Comments
Yes No Included On File
Excess Spoil Piles ] < ] ]
Refuse Piles = ] ] Appendix A
Impoundments X ] X ] Appendix A
Other
O O O H
o O L [

REPORTING OF OTHER TECHNICAL DATA
List other technical data and information as required under the approved plan, which must be

periodically submitted to the Division. Specify whether the information is included as Appendix B to this report
or currently on file with the Division.

Technical Data: Required Included or on file with DOGM  Comments

Yes No Included  On file
limatological

Subsidence Monitoring
Vegetation Monitoring
Raptor Survey
Soils Monitoring
Water Monitoring
First quarter
Second quarter
Third quarter
Fourth quarter
Geological / Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data
James and Burnout
Canyon Fish and
Macroinvertabrate
Studies
Eccles Creek X [ Appendix B
acroinvertabrate Study
.\/}TSS Tons Calculations Appendix B
for Mud Creek

EarthFax Mud/Eccles X ]
Creek Studies

0]

Appendix B
Appendix B
Appendix B
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*Reminder: If equipment has been abandoned during 2002, an amendment must be submitted that includes a map

showing its location, a description of what was abandoned, whether there was any hazardous or toxic materials and any
revision to the PHC as necessary.

LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION

Change in administration or corporate structure can often bring about necessary changes to
information found in the mining and reclamation plan. The Division is Requesting that each permittee review
and update the legal, financial, compliance and related information in the plan as part of the annual report.
Provide the department of Commerce, annual Report of Officers, or other equivalent information as necessary
10 ensure that the information provided in the plan is current. Provide any other change as necessary
regarding land ownership, lease acquisitions, legal results from appeals of violations, or other changes as
necessary to update information required in the mining and reclamation plan. Include and certified financial
statements, audits or worksheets which may be required to meet bonding requirements. Specify whether the
information is currently on file with the Division or included as Appendix C to the report.

Legal / Financial Update Required Included or on File with DOGM Comments
Yes No Included On file

[]

Department of Commerce,
Annual Report Officers L1 [

Other

‘ Officer and Directors

[]

Appendix C

DO
100
OO

L0

MINE MAPS
Copies of mine maps, current and up-to-date through at least December 31, 2001, are to be provided to
the Division as Appendix D to this report in accordance with the requirements of R 645-301-525.270. These

map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall keep mine maps confidential.

Map Number(s) Map Title/ Description Confidential

> Yes No
Skyline Mine 3 Level 1 2002 No Production

Skyline Mine 3 Level 2 and 3 2002 Longwall Production
Mine 3 Level 2 & 3 2003 BOD-2 Best Case

XX

v

OOOOOO00OU0nO
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OTHER INFORMATION

Please provide any comments of further information to be included as part of the Annual Report. Any
other attachments are to be provided as Appendix E 1o this report. If information is submitted as a group rather
then by individual mine, please identify each of the mine's data in the list below.

Additional attachment to this report? Yes [ ] No [ ]

O:\FORMS\Annual rpt\Annual.doc
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APPENDIX A

Certified Reports

Excess Spoil Piles
Refuse Piles
Impoundments

As required under R645-301-514

CONTENTS

Waste Rock Site Inspections
Sediment Pond Annual Inspection
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INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Permit Number C/007/005 Report Date May 16,2002
ine Name Skyline Mines
Company Name Canyon Fuel Company, LLC
Excess Pile Name Skyline Waste Rock Site
Spoil Pile or Refuse Pile
ldentification Pile Number NA
MSHA 1D Number 42-01566
Inspection Date Not Accessible through 1* Quarter 2002 due to snow cover, March 29, 2002
Inspected By Douglas E. Johnson
Reason for Inspection Quarterly

(Annual. Quarterly or Other Periodic Inspection, Critical Installation. or

Completion of Construction) Attachments to Report? X No 0O Yes

Field Evaluation

1. Foundation preparation, including the renoval of all organic mterial and topsoil.

NA
No gob was hauled to the site during the first quarter of 2002. The site is inaccessible due to snow cover.

2. Placement of underdrains and protective filter systems.

No underdrains are present or required at this site.

3. Installation of final surface drainage sytems.

Existing surface is not at final contour. Therefore, final surface drainages have not yet been constructed. The existing surface -
drainage system includes a temporary ditch on the north side of the pile that captures undisturbed runoff from the drainage to the

ditch is treated through a straw bale dike before discharge. All other surface runoff from the refuse pile is treated by the sediment

pond. Runoff from the main access road below the sediment pond is treated*by straw bale dikes. No changes to the drainage
system have been made since the previous quarter. 4

east of the site, the AML reclamation slopes north of the site, and the runoff from the ditch embankment. Runoff in the temporary

4. Placement and compaction of fill materials.

No waste rock was hauled this quarter




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

S. Final grading and revegetation of fill.

Contemporaneous reclamation of the waste rock pile is taking place as the site is backfilled with waste rock. The backfill slopes are

built to 1 1/2h:1v or less and seeded as described in the final reclamation plan. The seed mix specified in the Reclamation Plan is
planted after the placement of topsoil.

6. Appearances of instability, structural weakness, and other hazardous conditions.

Though the site was inaccessible due to deep snow, no structural weaknesses had been observed during previous visits to the site.

The sedimentation pond did not contain significant water during the third quarter of 2001. The waste rock site has been
inaccessible since November 2001

Other Comments. Describe any changes in the geometry of the Excess Spoil/Refuse Pile structure, instrunentation, average and mximum lifts of
materials placed in the pile, elevations of active benches, total and remining storage capacityof the structure, evidence of fires in the pile and
abatement of such fires, volumes of materials placed in the structure during the xar, and any other aspect of the structure affecting its stability
or function which has occurred during the reporting period.

The pile has a remaining storage capacity of approximately 55,231 tons. The total storage capacity as designed is 334,125.

Certification Statement 1 hereby certify that; 1 am experienced in the construction of earth and rockfills; 1 am qualified and authorizd in the
State of Utah to inspect and certifythe condition and appearance of earth and rockfills in accordance with the certified

and approved designs for this structure: that the fill structure has been mintained in accordance with approved design 4

and meet or exceed the minimum design requirements under all applicable federal, state and local regulations: and, that

inspections and inspection reports are nnde by myself and include any appearances of instability, structural weakness

or other hazardous conditions of the structure affecting stability

By: “DoubLAS E. Jomwses, MGR. TEC4. SERVICES
(Full Name and Title)

Signature: @M&f%* Date: 5-16-02
[ (/

v




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

. Permit Number

Completion of Construction)

(Annual, Quarterly or Other Periodic Inspection, Critical Installation. or

C/007/005 Report Date July 2, 2002

MMine Name Skyline Mines
Company Name Canyon Fuel Company, LLC
Excess Pile Name Skyline Waste Rock Site
Spoil Pile or Refuse Pile
Identification Pile Number NA

MSHA ID Number 42-01566
Inspection Date June 28, 2002
Inspected By Douglas E. Johnson
Reason for Inspection Quarterly

Attachments to Report? ONo X Yes

Field Evaluation

1.

Foundation preparation, including the remnvval of all organic mterial and topsoil.

Approximately 4,600 tons of gob were hauled to the waste rock site. The material was placed in the northeast portion of the site.
No topsoil cover was placed in this area since the area is not at final contour. No vegetation was present prior to placement.

Placement of underdrains and protective filter sytems.

No underdrains are present or required at this site.

3. Installation of final surface drainage sytems.

Existing surface is not at final contour. Therefore, final surface drainages have not yet been constructed. The existing surface
drainage system includes a temporary ditch on the north side of the pile that captures undisturbed runoff from the drainage to the
east of the site, the AML reclamation slopes north of the site, and the runoff from the ditch embankment. Runoff in the temporary
ditch is treated through a straw bale dike before discharge. All other surface runoff from the refuse pile is treated by the sediment

pond. Runoff from the main access road below the sediment pond is treated by straw bale dikes. No changes to the drainage
system have been made since the previous quarter.

4. Placement and compaction of fill materials.

Approximately 4,620 tons of gob were hauled to the site between May 9, 2002 and May 20, 2002. The material was placed in the

northeastern portion of the waste rock site. It was placed in lifts of 12-inches or less and compacted in place using a rubber tired
front-end loader and end-dump trucks.




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

5. Final grading and revegetation of fill.

Contemporaneous reclamation of the waste rock pile is taking place as the site is backfilled with waste rock. The backfill slopes are
uilt to 1 1/2h:1v or less and seeded as described in the final reclamation plan. The seed mix specified in the Reclamation Plan is

planted after the placement of topsoil.

time of the inspection.

6. Appearances of instability, structural weakness, and other hazardous conditions.

No structural weaknesses were observed during the visit to the site. The sedimentation pond did not contain significant water at the

7. Other Comments. Describe any changes in the geometry of the Excess Spoil/Refuse Pile structure, instrunentation, average and maximum lifts of
materials placed in the pile, elevations of active benches, total and remining storage capacityof the structure, evidence of fires in the pile and
abatement of such fires, volumes of materials placed in the structure during the xar, and any other aspect of the structure affecting its stability
or function which has occurred during the reporting period.

The pile has a remaining storage capacity of approximately 50,611 tons. The total storage capacity as designed is 334,125.

Certification Statement

1 hereby certify that; 1 am experienced in the construction of earth and rockfills; I am qualified and authorizd in the
State of Utah to inspect and certifythe condition and appearance of earth and rockfills in accordance with the certified
and approved designs for this structure; that the fill structure has been mintained in accordance with approved design
and meet or exceed the minimum design requirements under all applicable federal, state and local regulations; and, that
inspections and inspection reports are made by myself and include any appearances of instability, structural weakness
or other hazardous conditions of the structure affecting stability J

By:  DouGLAS €.J0hd50~d, “TECHNIAL SERVICES MANAGER
(Full Name and Title)

Signature: @\lﬂ?él %‘L‘Z\m._ Date: 7-19-02




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Permit Number C/007/005 Report Date September 30, 2002
Mine Name Skyline Mines
Company Name Canyon Fuel Company, LLC
Excess Pile Name Skvline Waste Rock Site
Spoil Pile or Refuse Pile
lIdentification Pile Number NA
MSHA ID Number 42-01566
Inspection Date September 30. 2002
Inspected By Douglas E. Johnson

Reason for Inspection
(Annual. Quarterly or Other Periodic Inspection. Critical Installation. or

Quarterly

Completion of Construction) Attachments to Report? X No 0O Yes

Field Evaluation

I. Foundation preparation, including the rennval of all organic mterial and topsoil.

No gob was hauled to the waste rock site this quarter.

2. Placement of underdrains and protective filter swtems.

No underdrains are present or required at this site.

3. Installation of final surface drainage swtems.

Existing surface is not at final contour. Therefore, final surface drainages have not yet been constructed. The existing surface
drainage system includes a temporary ditch on the north side of the pile that captures undisturbed runoff from the drainage to the
east of the site, the AML reclamation slopes north of the site, and the runoft from the ditch embankment. Runoff in the temporary
ditch is treated through a straw bale dike before discharge. All other surface runotf from the refuse pile is treated by the sediment

pond. Runoff from the main access road below the sediment pond is treated by straw bale dikes. No changes to the drainage
system have been made since the previous quarter.

4. Placement and compaction of fill nuaterials.

No gob was hauled or placed in the waste rock site this quarter.




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Final grading and revegetation of fill,

ontemporaneous reclamation of the waste rock pile is taking place as the site is backfilled with waste rock. The backfill slopes are

built to 1 1/2h:1v or less and seeded as described in the final reclamation plan. The seed mix specified in the Reclamation Plan is
planted after the placement of topsoil.

time of the inspection.

Appearances of instability, structural weakness, and other hazardous conditions.

No structural weaknesses were observed during the visit to the site. The sedimentation pond did not contain significant water at the

Other Comments. Describe any changes in the geometry of the Excess Spoil/Refuse Pile structure, instrunentation, average and maximum lifts of
materials placed in the pile, elevations of active benches. total and remining storage capacityof the structure, evidence of fires in the pile and
abatement of such fires, volumes of materials placed in the structure during the ear, and any other aspect of the structure affecting its stability
or function which has occurred during the reporting period.

The pile has a remaining storage capacity of approximately 50.611 tons. The total storage capacity as designed is 334,125.

Certification Statement

S W-U-oT
} [Ceyt, Stpmmakoz0e

DOUGLAS E.
en

1 hereby certity that: 1 am experienced in the construction of carth and rockfills: 1 am qualified and authorizd in the
State of Utah to inspect and certify the condition and appearance of earth and rockfills in accordance with the certified
and approved designs for this structure: that the fill structure has been mintained in accordance with approved design
and meet or exceed the minimum design requirements under all applicable federal, state and local regulations: and, that
inspections and inspection reports are nnde by myselt and include any appearances of instability, structural weakness
or other hazardous conditions of the structure affecting stability

By: “DouGLAS e . Jows..:, MG . TECH SERVICES

; (Full Name and Title)

[1-76-02

Date:

1/‘_
/ i /
Signature: (L/M?]Gﬂ
/




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Permit Number C/007/005 Report Date December 19, 2002
ine Name Skyline Mines
Company Name Canyon Fuel Company, LLC
Excess Pile Name Skyline Waste Rock Site
Spoil Pile or Refuse Pile
ldentification Pile Number NA
MSHA ID Number 42-01566
Inspection Date December 19, 2002
Inspected By Douglas E. Johnson
Reason for Inspection QuarterlyX

(Annual, Quarterly or Other Periodic Inspection, Critical Installation. or

Completion of Construction) Attachments to Report? O No X Yes

Field Evaluation

1. Foundation preparation, including the removal of all organic material and topsoil.

Topsoil removal and foundation preparation was completed several years prior to the most recent placement of material.

p8 Placement of underdrains and protective filter systems.

No underdrains are present or required at this site.

o ’

3. Installation of final surface drainage systems.

Existing surface is not at final contour. Therefore, final surface drainages have not yet been constructed. All surface runoff from

the refuse pile is treated by the sediment pond. Runoff from the main access road below the sediment pond is treated by straw bale
dikes.

4. Placement and compaction of fill materials.

Approximately 8448 tons of gob were hauled to the waste rock site in this quarter. The required analysis of 12 samples obtained of
the placed material is included as an attachment to this report.

Gob was placed in lifts of 12-inches or less and compacted in place using rubber tired equipment and a tracked dozer. The majority
of the material was placed in the northeastern portion of the waste rock site.




INSPECTION AND CERTIFIED REPORT ON EXCESS
SPOIL PILE OR REFUSE PILE

Final grading and revegetation of fill.

Contemporaneous reclamation of the waste rock pile is taking place as the site is backfilled with waste rock. The backfill slopes are

built to 1 1/2h:1v or less and seeded as described in the final reclamation plan. The seed mix specified in the Reclamation Plan is
planted after the placement of topsoil.

6.

time of the inspection.

Appearances of instability, structural weakness, and other hazardous conditions.

No structural weaknesses were observed during the visit to the site. The sedimentation pond did not contain significant water at the

Other Comments. Describe any changes in the geometry of the Excess Spoil/Refuse Pile structure, instrumentation, average and maximum lifts of
materials placed in the pile, elevations of active benches, total and remaining storage capacity of the structure, evidence of fires in the pile and

abatement of such fires, volumes of materials placed in the structure during the year, and any other aspect of the structure affecting its stability
or function which has occurred during the reporting period.

The pile has a remaining storage capacity of approximately 42,163 tons. The total storage capacity as designed is 334,125.
However, Skyline is currently re-evaluating the storage capacity of the site.

Certification Statement

1 hereby certify that; 1 am experienced in the construction of earth and rock fills; 1 am qualified and authorized in the

State of Utah to inspect and certify the condition and appearance of earth and rock fills in accordance with the certified
and approved designs for this structure; that the fill structure has been maintained in accordance with approved design
and meet or exceed the minimum design requirements under all applicable federal, state and local regulations; and, that

inspections and inspection reports are made by myself and include any appearances of instability, structural weakness
or other hazardous conditions of the structure affecting stability.

By: MLAS €. Jorwscg) MGE. TEW. SERVILES

(Full Name and Title)

Signature: [)M&éo §MM~ Date: 2-20-03%
0 _(J




.ermo.in Laboratories, Inc. .

Report ID: 010224415

1633 Terra Avenue
. . Sheridan, WY 82801
Soil Analysis Report

Canyon Fuel Company, LLC Page 1 of 6
Skyline Mine
HC 35 Box 380
Set #0102524415

Client Project ID: Canyon Fuel Helper, UT 84526
Report Date: 02/24/03

Date Received: 12/06/02
A EC
Lab!id Sample Id pH Saturation @ 25°C Calcium Magnesium Sodium SAR
S.u. % mmhos/cm meq/L meq/L meqg/L

0102524415 WR-1 6.9 32.8 3.84 27.0 19.4 3.05 0.63
0102524416 WR-2 7.2 446 1.82 9.20 7.14 2.81 0.98
0102524417 WR-3 6.9 32.6 2.26 16.2 10.2 2.63 0.72
0102524418 WR-4 6.9 36.6 2.63 .17'1 11.9 3.06 0.80
0102524419 WR-5 6.9 32.7 2.61 18.2 12.1 5.45 1.40
0102524420 WR-6 6.7 36.0 2.41 17.4 11.1 3.93 1.04
0102524421 WR-7 6.6 31.3 2.48 17.9 12.1 4.38 1.13
0102524422 WR-8 7.4 345 6.44 35.2 35.0 2.92 0.49
0102524423 WR-9 6.9 34.6 4.81 29.5 23.6 2.78 0.54
0102524424 WR-10 7.0 . 35.4 3.47 25.3 18.3 3.30 0.71
0102524425  WR-11 6.9 327 5.41 30.3 26.6 2.7 0.51
0102524426 WR-12 7.0 35.2 6.34 35.5 32.8 2.31 0.39

These results only apply to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract:ﬂéOSol: water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
acgQunting: T.S7'F6fal Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential

Abbreviations used in acid base
Miscellaneous Abbreviations: SA@}W&(ﬂsmpﬁon Ratio, CEC= Cation Exchange Capacity, ESP= Exc\hangeable Sodium Percentage

Reviewed By:

Joey Sheeley, Soils Lab Supervisor




v:-m‘:in Laboratories, Inc. l
Report ID: 010224415 g T
Soil Analysis Report erican, 82801
Canyon Fuel Company, LLC Page 2 of 6
Skyline Mine
HC 35 Box 380
Client Project ID: Canyon Fuel Helper, UT 84526 Set #0102S524415
Date Received: 12/06/02 | Report Date: 02/24/03
Coarse 1/3 15 Available  Exchangeable
Lab Id Sample Id Fragments Sand mSilt Clay Texture Bar Bar Sodium Sodium
% % % % % % meq/100g meq/100g
0102824415  WR-1 71.4 70.0 17.0 13.0 SANDY LOAM 17.7 7.8 0.19 0.09
0102524416  WR-2 26.3 68.0 23.0 9.0 SANDY LOAM 226 8.5 0.16 0.03
0102524417 WR-3 51.1 71.0 17.0 12.0 SANDY LOAM 16.2 86 0.34 0.25
0102524418 WR-4 64.5 74.0 16.0 10.0 SANDY LOAM 20.7 7.9 0.17 0.06
0102524419  WR-5 66.4 69.0 17.0 14.0 SANDY LOAM 20.1 9.0 0.16 <0.01
0102524420 = WR-6 53.3 68.0 18.0 14.0 SANDY LOAM 20.8 9.0 0.17 0.03
0102824421  WR-7 59.7 72.0 16.0 12.0 SANDY LOAM 20.8 8.8 0.20 0.06
0102524422 WR-8 62.3 78.0 12,0 10.0 SANDY LOAM 17.5 7.1 0.16 0.06
0102524423 WR-9 66.7 70.0 18.0 12.0 SANDY LOAM 18.9 7.8 0.16 3.14
0102524424 WR-10 64,1 76.0 14.0 10.0 SANDY LOAM 20.7 7.6 0.16 0.04
0102524425 WR-11 46.4 76.0 12.0 12.0 SANDY LOAM 11.4 7.1 0.18 0.09
0102524426 WR-12 61.8 70.0 18.0 12.0 SANDY LOAM 12.2 7.3 0.16 0.08

These results only apply to the samples tested.

Abbreviations for extractants: PE= Saturated
Abbreviations used in acid base accounting:
Miscellaneous Abbreviations: SAR= Sodium A

QZe Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
.S.E Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential

Ratio-CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed By:

Joey Sheeley, Soils Lab SL;E)ervisor

L R R R O R R




L'ztef-mo.n Laboratories, Inc.

[

Report ID: 010224415

Client Project ID: Canyon Fuel
Date Received: 12/06/02

Soil Analysis Report
Canyon Fuel Company, LLC

Skyline Mine

HC 35 Box 380
Helper, UT 84526

1633 Terra Avenue
Sheridan, WY 82801

Page 30f 6

Set #0102524415
Report Date: 02/24/03

Total T.S. Neutral. T.S. Nitrogen-

Lab id Sample id TOC Sulfur AB Pot. ABP Boron Nitrate Selenium TKN
% % /1000t t/1000t /1000t ppm ppm ppm %

0102524415 WR-1 38.4 1.07 334 494 16.0 0.91 2.70 0.14 0.82
0102524416 WR-2 53.5 0.42 13.1 73.7 60.6 0.98 0.34 0.04 0.95
0102524417 WR-3 40.7 0.55 17.2 56.1 38.9 0.75 0.38 0.04 0.79
0102824418 WR-4 44.2 0.67 20.9 56.5 35.6 1.03 0.90 0.06 0.96
0102524419 WR-5 36.6 0.62 19.4 61.1 417 0.92 0.68 0.04 0.71
0102524420 WR-6 33.1 0.54 16.9 59.7 429 1.08 0.38 0.04 0.75
0102524421 WR-7 66.8 0.77 241 61.0 36.9 0.80 0.48 0.06 0.76
0102524422 WR-8 495 0.82 25.6 54.9 29.3 1.01 3.38 0.12 0.92
0102524423 WR-9 38.5 0.77 241 53.7 29.6 0.81 1.84 0.12 0.70
0102524424 WR-10 47.8 0.84 26.2 56.5 30.2 0.77 2.32 0.10 0.80
0102524425 WR-11 54.4 0.74 23.1 66.2 431 1.1 0.98 0.06 0.88
0102524426 WR-12 446 0.87 27.2 95.4 68.2 1.17 0.30 0.10 0.57

These results only apply to the samples tested.
Abbreviations for extractants: PE= Saturated Pas

Miscellaneous Abbreviations: SAR= Sodium Adsor]

/

Reviewed By:

Exfract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.& Tofal Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential

ipn. Ratio; CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Joey Sheeley, Soils Lab Supeersor




i’n‘ter-mo.ln Laboratories, Inc. . ' .

1633 Terra Avenue

Report ID: 010224415 i
Soil Analysis Report Sheridan, Wy 82801

Canyon Fuel Company, LLC Page 4 of 6
Skyline Mine
HC 35 Box 380
Client Project ID: Canyon Fuel Helper, UT 84526 Set #0102524415
Date Received: 12/06/02 Report Date: 02/24/03
EC
Lab Id Sample Id pH Saturation @ 25°C Calcium Magnesium Sodium SAR
. s.u. % mmhos/cm meg/L meq/L meq/L
0102824421 WR-7 6.6 31.3 2.48 17.9 12.1 4.38 1.13
0102S24421D WR-7 6.6 31.3 2.51 16.8 115 418 1.11

These results onty apply to the samples tested.

Abbreviations for extractants: PE= Saturated Pastd Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
otal Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential

Abbreviations used in acid base accounting: {T.S.=
CEC Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Miscellaneous Abbreviations: SAR= Sodium

Reviewed By:

Joey Sheeley, Soils Lab Supervisor




ﬁn‘ter-mo‘n Laboratories, Inc. . .

1633 Terra Avenue

Report ID: 010224415 ]
Soil Analysis Report Sheridan, WY 82801
Canyon Fuel Company, LLC Page 5 of 6
Skyline Mine
HC 35 Box 380
Client Project ID: Canyon Fuel Helper, UT 84526 Set #0102524415
Date Received: 12/06/02 Report Date: 02/24/03
Coarse 1/3 15 Available  Exchangeable
Labid Sample Id Fragments Sand Silt Clay Texture Bar Bar Sodium Sodium
. % % % % % % meq/100g meq/100g
0102524421 WR-7 59.7 72.0 16.0 12.0 SANDY LOAM 20.8 8.8 0.20 0.06
0.21 0.08

01025244210 WR-7

These results only apply to the samples te

bd Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations for extractants: PE= Sa
&—=Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential

Abbreviations used in acid base accounting—I-
Miscellaneous Abbreviations: SAR= Sodiufn Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed By:

Joey Sheeley, Soils Lab Supervisor
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Report ID: 010224415

Client Project ID: Canyon Fuel
Date Received: 12/06/02

Soil Analysis Report
Canyon Fuel Company, LLC

Skyline Mine
HC 35 Box 380

Helper, UT 84526

1633 Terra Avenue
Sheridan, WY 82801

Page 6 of 6

Set #0102524415
Report Date: 02/24/03

These results only apply to the samples tested.

Abbreviations for extractants: PE= Saturated Paste xtract,‘iHZOSol='wafe"r soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= T&al Suffur
Miscellaneous Abbreviations: SAR= Sodium Adsorption Rdtjo, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage
{ .

Reviewed By:

Joey Sheeley, Soils Lab Supervisor

M_—

Total T.S. Neutral. T.S. Nitrogen-
Labid Sample Id TOC Sulfur AB Pot. ABP Boron Nitrate Selenium TKN
% % /1000t /1000t /1000t ppm ppm ppm %
0102824421 WR-7 66.8 0.77 241 61.0 36.9 0.80 0.48 0.06 0.76
0102524421D WR-7 69.0 0.78 24.4 57.7 333 1.10 0.58 0.08 0.77

< Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neut. Pot.= Neutralization Potential



POND 001




IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

rmit Number

C/007/005 Report Date December 19, 2002

Mine Name

Skyline Mines

Company Name

Canyon Fuel Company

Impoundment
ldentification

Impoundment Name Mine Site Sediment Pond

Impoundment Number 001
UPDES Permit Number UT0023540
MSHA ID Number NA

IMPOUNDMENT INSPECTION

Inspection Date

December 19, 2002

Inspected By

Doug Johnson

Reason for Inspection

Construction)

(Annual, Quarterly or Other Periodic Inspection, Critical Installation. or Completion of

Annual / Quarterly

1. Describe any appearance of any instability, structural weakness, or any other hazardous condition.

No signs of instability were observed. No hazardous conditions were observed during the inspection of the pond.

Required for an impoundment
which functions as a
SEDIMENTATION POND.

2. Sediment storage capacity, including elevation of 60% and 100% sediment storage volumes, and, estimated
average elevation of existing sediment.

Sediment Storage Capacity: 72,658 ft’

60% Elevation: 8568.5 feet ASL (above sea level)

100% Elevation: 8571.5 feet ASL

The current elevation of the sediment within the pond at the discharge point was approximately 8562

ft ASL. At this elevation, approximately 90% of the storage volume remains. The remaining
sediment volume storage capacity is approximately 65,392 ft".

3. Principle and emergency spillway elevations.

Principal and Emergency Spillway Elevations: 8579.6 feet ASL (The outlet structure for Pond 001
serves as both the Principal and Emergency Spillways)




IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

Field Information. Provide current water elevation. whether pond is discharging. type and number of samples taken. monitoring/instrumentation
information, inlet/outlet conditions, or other related activities associated with the pond including but not limited to sediment cleanout. pond decanting.
embankment erosion/repairs, monitoring information. vegetation on outslopes of embankments. etc.

Water elevation at the time of inspection was 8579.72 feet ASL (0.04 feet above discharge elevation) and was discharging. A
sample of the pond discharge water has been taken on weekly basis throughout the quarter and year as required by the mine’s
UPDES permit. On a biweekly basis the water sample is analyzed for total iron and total dissolved solids. Weekly samples include

oil and grease, total suspended solids, pH and conductivity. A sample of the water had been obtained on 16™ of December 2002.
Therefore, no additional sample was obtained on the day of the inspection.

Surface water is collected from the upper mine pad and discharged to the pond through a culvert located on the west end of the
pond. The culvert appeared to be functioning as designed. The outlet structure was working as designed and appeared to be in
good working condition. Currently, the mine discharges water collected in Mine #3 directly to the pond outlet structure, by-passing
the pond. The maximum volume of water discharged from Mine #3 to the outlet structure is approximately 1650gpm.

A small area on the north side of the pond has a colony of cattails. The colony poses no threat to the operation of the pond.

The pond was cleaned of most of its sediment in October and November of 2002. The sediment was hauled to the waste rock site
for disposal.

S.

Field Evaluation. Describe any changes in the geometry of the impounding structure. average and maximum depths and elevations of impounded water,
estimated sediment or slurry volume and remaining storage capacity. estimated volume of water impounded, and any other aspect of the impounding structure
affecting its stability or function which has occurred during the reporting period.

The overall geometry of the pond does not appear to have been modified this quarter. The pond has continually discharged‘ this
quarter, therefore the minimum elevation has been no less than 8579.6. Flow depth above the level of the discharge pipe can vary
etween less than 0.01 and 0.26 feet. The estimated sediment in the pond in the fourth quarter of this year was 7,266 ft’ and

remaining sediment storage capacity is 65,392 ft* (after pond cleanout in October and November 2002). Total storage volume for
water and sediment combined is 179,014 ft” (4.1 ac-ft).

Based on the estimated volume of sediment, the estimated volume of water in the pond is 171,748 i’ (3.93 ac-ft).

Qualification Statement 1 hereby certify that; | am experienced in the construction of impoundments: I am qualitied and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certitied
and approved designs for this structure: that the impoundment has been maintained in accordance with approved design and
meet or exceed the minimum design requirements under all applicable federal. state and local regulations: and. that inspections
and inspection reports are made by myself and include any appearances of instability. structural weakness or other hazardous
conditions of the structure attecting stability.

Signature: ' Date:




CRTIFIED REPORT

MPOUNDMENT EVALUATION (1f NO, explain under Comments) YES NO
1. Is impoundment designed and constructed in accordance with the approved plan? Yes
2. Is impoundment free of instability, structural weakness, or any other hazardous condition? Yes
3. Has the impoundment met all applicable performance standards and cffluent limitations from the previous date No
of inspection?

COMMENTS AND OTHER INFORMATION

Exceedances of the UPDES permit limits of the allowable total tons per day of TDS discharged from the mine have occurred since
the last inspection. These exceedances have been reported to the Utah Division of Water Quality (DWQ). The Skyline Mine

UPDES permit is being modified to allow the mine to discharge water with a TDS concentration less than 500 mg/] with no daily
tonnage limit.

Certification Statement: 1 hereby certify that: 1 am experienced in the construction of impoundments: 1 am qualitied and authorized in the State ot Utah

to inspect and certify the condition and appearance of impoundments in accordance with the certitied and approved designs for
this structure: that the impoundment has been maintained in accordance with approved design and meet or exceed the minimum
design requirements under all applicable federal. state and.local regulations: and. that inspections and inspection reports are
made by myselt or under my direction and include any appearances of instability. structural weakness or other hazardous
conditions of the structure attecting stability in accordance with the,‘ltah R6435 Coal Mining Rules.

By: Doxguas E. Jovinson | MGR.TEU. ServiceS
(Full Name and Title)

Signature: %@%Date: 3-20-0%

W

P.E. Number & State: [, 0554-2202 UTAH

(%)




POND 002




ermit Number C/007/005 Report Date December 19, 2002

Mine Name Skyline Mines

Company Name Canyon Fuel Company

Impoundment Impoundment Name Rail Loadout Sediment Pond
Identification

]nipoundment Number 002

UPDES Permit Number UT0023540

MSHA ID Number NA

IMPOUNDMENT INSPECTION

Inspection Date December 19, 2002

Inspected By Doug Johnson

Reason for Inspection

(Annual. Quarterly or Other Periodic Inspection, Critical Installation. or Completion of Annual / Quarterly
Construction)

1. Describe any appearance of any instability, structural weakness, or any other hazardous condition.

No instability of the embankment was noted during the inspection. No hazardous conditions were noted at the time of the

IMPOUNDMENT INSPECTION AND CERTIFIED REPORT
inspection.

Required for an impoundment 2.
which functions as a
SEDIMENTATION POND.
| Sediment Storage Capacity: 54,710 ft’

60% Elevation: 7915.0 feet ASL (above sea level)
100% Elevation: 7915.6 ASL

Current Sediment Level Elevation: 7914 feet ASL

Sediment storage capacity, including elevation of 60% and 100% sediment storage volumes, and, estimated
average elevation of existing sediment.

3. Principle and emergency spillway elevations.

Principle Spillway Elevation: 7919.7 feet ASL
Emergency Spillway Elevation: 7922 feet ASL




4.

Field Information. Provide current water elevation. whether pond is discharging. type and number of samples taken. monitoring/instrumentation

information, inlet/outlet conditions, or other related activities associated with the pond including but not limited to sediment cleanout. pond decanting.
embankment erosion/repairs, monitoring information. vegetation on outslopes of embankments. etc.

The surface of the ice covering the pond is currently approximately 24-inches below discharge level of the primary spillway or at an
elevation of 7917.7 feet ASL. No discharge from the pond occurred this quarter. The pond was cleaned of sediment in July 2000.
the pond was not decanted in 2002. The pond embankment appears stable and without noticeable erosion. Vegetation growing on
the embankment and outslopes do not appear to create hazardous conditions. The pond discharged periodically over a 5 day period
in the 1st quarter of 2002. Analysis of the sample of the discharge water indicated the water discharged was in compliance with the
mine’s UPDES permit. The discharge and analysis information for this site was submitted to the Division in April 2002.

5.  Field Evaluation. Describe any changes in the geometry of the impounding structure. ‘average and maximum depths and elevations of impounded water,

estimated sediment or slurry volume and remaining storage capacity. estimated volume of water impounded. and any other aspect of the impounding structure
affecting its stability or function which has occurred during the reporting period.

The geometry of the pond does not appear to have changed recently. The pond was covered by an ice sheet several inches thick at
the time of the annual inspection thus precluding an accurate measurement of the sediment held in the pond. The sediment volume
in the was estimated to be 5,471 ft* in the 3™ quarter of 2002 with a remaining sediment storage capacity of 49,239 ft'. Since the
rea did not experience significant runoff events in the 4th quarter of 2002, the sediment volume did not likely increase
significantly. The water level at the time of the inspection was approximately 7,917.7 ft ASL. The average elevation of the water
impounded in the pond in 2002 was 7,918.0 feet ASL. This average is based upon the water surface elevations obtained during

each quarterly inspection. The maximum elevation of approximately 7919.8 feet ASL of the water occurred when the pond spilled
in March of 2002.

Total storage volume of water and sediment combined is 95,380 ft' (2.2 ac-ft). Assuming the sediment volume is approximately
5.471 ft’, the estimated total water capacity remaining in the pond is approximately 73,279 ft’ (1.7 ac-ft).

Qualification Statement 1 hereby certify that: 1 am experienced in the construction of impoundments: I am qualitied and authorized under the direction of
a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified
and approved designs for this structure: that the impoundment has been maintained in accordance with approved design and
meet or exceed the minimum design requirements under all applicable federal. state and local regulations: and. that inspections

and inspection reports are made by myselt and include any appearances of instability. structural weakness or other hazardous
conditions of the structure aftecting stability.

Signature: Date:

[38)




LCERTIFIED REPORT :

APOUNDMENT EVALUATION (If NO, explain under Comments) YES NO
1. Is impoundment designed and constructed in accordance with the approved plan? Yes
2. Is impoundment free of instability, structural weakness, or any other hazardous condition? Yes
3. Has the impoundment met all applicable performance standards and etfluent limitations from the previous date Yes
of inspection?

COMMENTS AND OTHER INFORMATION

Certification Statement: 1 hereby certity that; | am experienced in the construction of impoundments: 1 am qualified and authorized in the State of Utah
to inspect and certify the condition and appearance of impoundments in accordance with the certified and approved designs for
this structure; that the impoundment has been maintained in accordance with approved design and meet or exceed the minimum
design requirements under all applicable federal. state and local regulations: and. that inspections and inspection reports are
made by myself or under my direction and include any appearances of instability. structural weakness or other hazardous
conditions of the structure atfecting stability in accordance with the Utah R643 Coal Mining Rules.

No. 160554-2202
D%f‘-‘és E. By: TDUGLAS €. \jo\-msw' MGE.TECH. SERVICES
ON (Full Name and Title)

Signature: M%Eﬁte: 3-20-03 -
Jg U

P.E. Number & State: [60554- 2202 UTAH
|

[99)




POND 003




IMPOUNDMENT INSPECTION AND CERTIFIED REPORT

qermit Number C/007/005 Report Date December 19, 2002
Mine Name Skyline Mines
Company Name Canyon Fuel Company

Impoundment
Identification

Impoundment Name Waste Rock Site Sediment Pond

Impoundment Number 003
UPDES Permit Number UT0023540
MSHA ID Number NA

IMPOUNDMENT INSPECTION

Inspection Date

December 19, 2002

Inspected By

Doug Johnson

Reason for Inspection

Construction)

(Annual. Quarterly or Other Periodic Inspection, Critical Installation. or Completion of

Annual / Quarterly

°

1. Describe any appearance of any instability, structural weakness, or any other hazardous condition.

No signs of instability, structural weaknesses, or any other hazardous conditions were found during the inspection of the pond.

Required for an impoundment
which functions as a
SEDIMENTATION POND.

2. Sediment storage capacity, including elevation of 60% and 100% sediment storage volumes, and, estimated
average elevation of existing sediment.

Sediment Storage Capacity: 6906 ft’

60% Elevation: 7860.8 feet ASL (above sea level)

100% Elevation: 7861.3 ASL

Current Sediment Level Elevation: No significant volume of sediment was observed during the 4th
quarter of this year. A small delta has formed at the inlet to the pond and in the southeast corner of
the pond. The pond was last cleaned in October 2000.

3. Principle and emergency spillway elevations.
Y sp )

Principal and Emergency Spiliways Elevation: 7865.5 feet ASL (The outlet of Pond 003 serves as
both the principal and emergency spillway).




4. Field Information. Provide current water elevation, whether pond is discharging. type and number of samples taken. monitoring/instrumentation
information. inlet/outlet conditions, or other related activities associated with the pond including but not limited to sediment cleanout. pond decanting,
embankment erosion/repairs. monitoring information. vegetation on outslopes of embankments. etc.

This pond did not discharge in 2002, therefore no water samples were been obtained. No water was present in the pond at the time
of inspection. No repairs to the pond have been needed in 2002. The sediment pond was not cleaned of sediment in 2002 nor was

the pond decanted. Vegetation on the outslopes of the pond embankment do not appear to present any type of hazardous
conditions.

5. Field Evaluation. Describe any changes in the geametry of the impounding structure. average and maximum depths and elevations of impounded water,
estimated sediment or slurry volume and remaining storage capacity. estimated volume of water impounded, and any other aspect of the impounding structure
affecting its stability or function which has occurred during the reporting period.

|
\
|
|
' The overall geometry of the pond has not changed since October 2000 when the pond sediment was cleaned out. Total estimated
available storage volume of water and sediment combined is 42,689 cu. ft. (0.98 ac-ft). This assumption is based on the minimal
volume of water noted in the pond and the lack of significant infilling of sediment since the October 2000 cleanout.

Qualification Statement 1 hereby certify that: | am experienced in the construction of impoundments: | am qualitied and authorized under the direction of
\ a Registered Professional Engineer to inspect the condition and appearance of impoundments in accordance with the certified

| and approved designs for this structure: that the impoundment has been maintained in accordance with approved design and

‘ meet or exceed the minimum design requirements under all applicable federal. state and local regulations: and. that inspections
| and inspection reports are made by myselt and include any appearances of instability. structural weakness or other hazardous

! conditions of the structure affecting stability. )

|

\

Signature: Date:

3]




1. Is impoundment designed and constructed in accordance with the approved plan? Yes

2. Isimpoundment free of instability, structural weakness, or any other hazardous condition? Yes

3. Has the impoundment met all applicable performance standards and effluent limitations from the previous date Yes
of inspection?

COMMENTS AND OTHER INFORMATION

The pond has not discharged in 2002.

Certification Statement: I hereby certify that; 1 am experienced in the construction of impoundments: 1 am qualitied and authorized in the State of Utah
1o inspect and certify the condition and appearance of impoundments in accordance with the certified and approved designs for
this structure; that the impoundment has been maintained in accordance with approved design and meet or exceed the minimum
design requirements under all applicable federal. state and local regulations: and. that inspections and inspection reports are
made by myself or under my direction and include any appearances of instability. structural weakness or other hazardous
conditions of the structure atfecting stability in accordance with the Utah R645 Coal Mining Rules.

By: DouGLAS €. JoHnSon , MGR. TECH: SERVICEDS
(Full Name and Title) 4

Signature: @U\LZZAA éA}’@DM’ 3-20-03

P.E. Number & State: 1b0S54-2202 (UTAH

RTIFIED REPORT
POUNDMENT EVALUATION (If NO, explain under Comments) YES NO
|

(93]
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APPENDIX B

Reporting of Technical Data

Including monitoring data. reports, maps, and other information
As required under the approved plan or as required by the Division

In accordance with the requirement of R645-310-130 and R645-301-140

CONTENTS

2002 Subsidence Monitoring Map

2002 Vegetation Monitoring Information

2002 Raptor Survey Map

James and Burnout Canyon Macroinvertabrate Study
Eccles Creek Macroinvertabrate Study

Mud Creek Tons of TSS Calculation

EarthFax Mud and Eccles Creek 2002 Study




2002 Vegetation Report for Skyline Mine
The following seedlings were purchased from the Lone Peak Nursery in Draper Utah:

e Rubber Rabbit Brush,
e Snowberry, and
¢ Wood Rose.

Two hundred seedlings of each species were purchased on May 1, 2002 and
planted on May 2, 2002. The seedlings were planted along the conveyor bench just
west of the former vegetative test plot. The plants were grown from seeds
collected from plants in Utah and Colorado at elevations similar to the mine site.
Because of the dry climatic conditions that have continued through 2002, only a
few of the seedlings (about 20%) appear to have survived the summer. However,
in the spring of 2003, the survival rate of the seedlings will be re-evaluated.

The following plants have been ordered for the the spring of 2003: Woods Rose,
Snowberry, Rubber Rabbitbrush, and Mountain Sage Brush. These plants will be

planted in early May of 2003 again in the former test plot area of the conveyor
bench.
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The Macrobenthos of
Burnout Creek & James Canyon Creelz,
Tributaries to Electric Lake,

Huntington Creek Drainage.
Spring 2002

INTRODUCTION

Community composition can be impacted by acute, transient perturbations or by chronic, long
term changes in environmental conditions. In stream systems the macrobenthic communities have
been widely used for monitoring both acute and chronic impacts in watersheds (Resh and
McElravy 1993). Temperate stream organisms often have annual or biennial life cycles and many
species have specific habitat requirements. Thus, while transient perturbations, such as a slug
flow of a contaminant, may only be detected chemically in the stream for a short period of time,
any significant impacts on the stream benthic communities will remain detectable for a much
longer period. Sometimes several generations are required before numbers and biomass recover
to pre-impact levels. Chronic impacts, such as sedimentation, may eliminate certain habitats or

may reduce densities of sensitive species and invertebrate monitoring can document such changes.

PURPOSE

This report covers the results of samples taken in the spring of 2002, the third year of a
monitoring program established to evaluate the impact of mining subsidence on the macrobenthos

of James Canyon Creek and Burnout Creek, both tributaries to Huntington Creek and Electric

Lake.




METHODS

Quantitative samples were taken on July 2, 2002 with a modified box sampler (Shiozawa 1986)
composed of a net mesh of 253 microns. Three samples were taken at each stream as prescribed
to Canyon Fuels Corporation by the Utah Division of Wildlife Resources. These were preserved
in the field with ethyl alcohol and were returned to the laboratory for processing. The samples
were sorted in an illuminated pan. Organisms were identified to the lowest taxonomic unit
possible. Small specimens and those of questionable identity were further examined under
magnification. Identification was based on the keys of Merritt and Cummins (1994). The mean
and standard deviation were calculated for each taxon and the mean values were used to
determine the density per square meter. Standing crop was estimated from wet weights of total

invertebrates collected at each station.

Calculation of the USFS Biotic Condition Index (Winget and Mangum 1979) was completed
using the abundances of the benthic taxa to generate the dominance weighted community tolerant
quotient (CTQa). The predicted community tolerant quotient (CTQp) was calculated using water

chemistry data provided in Winget (1972) for the Huntington Creek drainage.

Cluster analysis was run with NTSYS-pc, using the Bray-Curtis dissimilarity index with the

UPGM clustering algorithm. Data from all sampling periods (fall 2000 through spring 2002) and

both streams were combined in the analysis.




‘ RESULTS

Thirty four taxonomic categories (including larvae and adults and unidentifiable immature insects

as separate taxa) were identified in Burnout Creek (Table 1), about the same number as found in

the spring or 2001. Twenty eight taxonomic categories were recorded from James Canyon (Table

2), eight fewer than were recorded in the spring of 2001 and four less than in the fall of 2001.
Most of the differences were associated with rare taxa (Table 4). Burnout Creek had a density of
38,168 organisms per square meter. This is an increase of approximately 8% above the 35,259
per sq. m recorded for the spring 2001 samples. James Canyon Creek had a density of 28,886
organisms per square meter while the spring 2001 samples had an estimated 30,805 per sq. m
recorded. James Canyon Creek total density is 6.6% lower than it was in the spring of 2001,
. despite the 66% reduction in densities in the fall of 2001. At that period the total densities fell
from 34,758 per sq. m in the fall of 2000 to 11,741 per sq. m, in the fall of 2001. This suggests

that the fall of 2001 decline was transient and that the James Canyon fauna is recovering.

Burnout creek biomass, wet weight, was 25.149 grams per square meter, lower than in the
previous spring (32.12 grams per square meter). James Canyon Creek had a wet weight of 36.87
grams per square meter, higher than the biomass estimates of the previous spring (25.15 grams

per square meter). The increased biomass in James Canyon also suggests that the system is

recovering from the perturbations that impacted it in the fall of 2001.




Spatial Distribution

The variance to mean ratios were examined to evaluate the number of taxa demonstrating a
contagious distribution (Elliott 1977). As discussed in the previous reports, a Chi Square value of
8 or above indicates that a taxon is contagiously distributed, and much of the total contagion
generated for total taxa was due to the midges (Diptera: Chrironomidae). Seven taxa in Burnout
Creek (Table 1) and eight taxa in James Canyon Creek (Table 2) were contagiously distributed.
The remaining taxa in each stream followed a Poisson distribution. The seven contagiously
distributed taxa in Burnout Creek represent about a 50% reduction in the number of contagious
taxa when compared to previous sampling periods. Sixteen Burnout Creek taxa in the fall of
2000, 13 taxa in spring of 2001, and 13 taxa in the fall of 2001 were contagiously distributed.
Eight James Canyon Creek taxa were contagiously distributed in the spring 2002 samples. This is
close to the nine taxa in both the fall of 2000, and the fall of 2001. However 16 taxa were
contagiously distributed in the spring of 2001, indicating a change in spatial distribution in the
spring 2002 sampling series. While in previous years the most abundant taxa showed the
contagious distributions, a number of abundant taxa in the spring 2002 samples were randomly
distributed. The change in spatial distribution was not related to a drastic change in total density
of invertebrates, since the overall numbers in both Burnout and James Canyon creeks were within

8% of the previous spring estimates (see above).

The change in spatial patterns is also unlikely to be due to the impact of drilling and pipeline

construction activities in the James Canyon Creek Drainage in late summer of 2001 since both




streams had a reduction of contagiously distributed taxa. One factor that could have influenced
the pattern was the timing of sampling. The spring 2002 samples were taken on July 2, 2002
while the spring of 2001 samples were taken on June 20, 2001. While the calendar dates of
sampling, just under two weeks later in‘ 2002, are relatively close together, the impact of the
continued drought and the associated early onset of spring conditions in 2002 may have amplified
the differences. It is known that pulsed aquatic invertebrates can become more randomly
distributed as the cohort ages (Shiozawa and Barnes 1977) possibly because of foraging activities.
If primary production becomes more important for the benthos as the spring and summer season
progresses, herbivorous invertebrates could become more randomly distributed across the surface,
and concurrent with that predators could also become more randomly distributed. The groups
that did show a tendency for more random distributions include the predator Rhyacophila, the
scraper-collector-gatherer Heterlimnius (Optioservus probably belongs in this category as well),
the collector-gatherer-scraper Baetis and the scraper Cinygmula. This places a time-scale
constraint on the distributional patterns which, like the seasonal signal seen in the stations, would
require much more frequent sampling to fully decipher. Another potential cause, which was not
monitored in the spring of 2002, may be related to reduced trout population density. The total
fish population estimates in the fall of 2001 showed a decrease in Burnout Creek of 15% relative
to that recorded in the previous fall and James Canyon Creek had a reduction of 84% from the fall
of 2000. The reduction in fish densities (Turcotte and Harper 1982, Flecker 1992) could have
also modified (diminished) the tendency for invertebrates to exhibit crepuscular feeding behavior.

Such behavioral changes would favor daylight foraging, generating a more random distribution

during daylight hours. However, while the two streams showed approximately the same




percentage reduction in contagiously distributed taxa, they did not show equivalent decreases in

total fish population estimates for the fall of 2001, making this explanation less likely.

Biotic Condition Index

The community tolerant quotient (CTQa; Winget and Mangum 1979) was determined from the
ratings for individual invertebrate taxa (Table 5). Burnout Creek, in the spring of 2002 had a
CTQa rating of 64, and James Canyon Creek for the spring of 2000 had a CTQa rating of 66
(Table 5, Table 6). The BCI value for Burnout Creek was calculated at 125, while BCI for James .
Canyon Creek was 121. Both streams are in good condition, according to this index (Winget and

Mangum 1979). Over the sampling period the CTQa values (Table '6) have changed little in either

Stream.




Table 1. Spring 2002 statistics for Burnout Creek.

1 2 3 mean S.D.} ChiSq. #/m?
Ephemeroptera | Baetis 15 16 23 18.00 4.36 2.11 545.4
Cinygmula 17 32 14 21.00 9.64 8.85 636.3
Drunella grandis 1 0 0 0.33 0.58 2.04 10.1
Epeorus iron 2 5 0 2.33 2.52 5.45 70.7
Ephemerella 2 3 2 2.33 0.58 0.29 70.7
Paraleptophlebia 0 1 0 0.33 0.58 2.04 10.1
Rhithrogena 1 0 0 0.33 0.58 2.04 10.1
Plecoptera Early instar Plecoptera 0 1 0 0.33 0.58 2.04 10.1
Isoperla 0 0 1 0.33 0.58 2.04 10.1
Skwalla parallela 0 0 1 0.33 0.58 2.04 10.1
Zapada 0 0 0 0 0 0 0
Trichoptera Brachycentrus echo 0 1 0 0.33 0.58 2.04 10.1
Dicosmoecus 0 0 0 0 0 0 0
Lepidostoma 1 1 1 1.00 0.00 0.00 30.3
Micrasema 1 8 15 8.00 7.00 12.25 242.4
Neothremma alicia 2 2 1 1.67 0.58 0.40 50.5
Oligophiebodes 1 2 0 1.00 1.00 2.00 30.3
Rhyacophila (larvae). 4 5 11 6.67 3.79 4.31 202.0
Rhyacophila (pupae) 0 0 0 0 0 0 0
Coleoptera Heterlimnius (larvae) 18 17 10 15.00 4.36 2.53 454.5
Heterlimnius (adult) 1 5 1 2.33 2.31 4.58 70.7
Optioservus (larvae) 31 52 42 41.67 10.50 5.29 1262.5
Optioservus (adult) 0 13 3 5.33 6.81 17.40 161.6
Staphylinidae 0 0 0 0 0 0 0
Diptera Antocha (Tipulidae) 1 1 3 1.67 1.15 4.58 50.5
Ceratopogonidae 0 0 0 0 0 0 0
Chelifera 0 0 0 0 0 0 0
Chironomidae (larvae) 1056 | 319 | 1564 979.7 | 626.00 799.99 29683.9
Chironomidae (pupae) 28 8 64 33.33 28.38 48.33 1010.0
Dicranota 1 0 0 0.33 0.58 2.04 10.1
Hemerodromia 0 0 0 0 0 0 0
Pericoma 1 0 0 0.33 0.58 2.04 10.1
(Psychodidae)
Simulium (larvae) 5 0 3 2.67 2.52 4.76 80.8
Simulium (pupae) 1 0 0 0.33 0.58 2.04 10.1
Tipula 1 0 0 0.33 0.58 2.04 10.1
Crustacea Cladocera 12 24 18 18.00 6.00 4.00 545.4
Copepoda 0 1 0 0.33 0.58 2.04 10.1
Ostracoda 46 88 22 52.00 | 33.41 42.93 1575.6
Arachnida Hydracarina 0 1 0 0.33 0.58 2.04 10.1
Mollusca Sphaerium 18 15 3 12.00 7.94 10.51 363.6
Misc. Oligochaeta 15 31 17 21.00 8.72 7.24 636.3
Planariidae 3 13 10 8.67 5.13 6.07 262.6
Total 1284 | 665 | 1830 1259.71 780.2 966.49 38167.9




Table 2. Spring 2002 statistics for James Canyon Creek.
. 1 2 3| mean S.D. Chi Sq. #/m?
Ephemeroptera | Baetis 6 11 23 ] 13.33 8.74 11.46 404
Cinygmula 22 13 13} 15.00 5.2 338 @ 48438
Drunella grandis 67 34 46 49.0 16.7 11.38 1484.7
Epeorus iron 0 0 1 0.33 0.58 2.04 10.1
Ephemerella 6 0 3 3.00 3.00 6.00 90.9
Paraleptophlebia 1 1 0 0.67 0.58 1.00 20.2
Rhithrogena 0 0 0 0 0 0 0
Plecoptera Early instar Plecoptera 15 8 6 9.76 4.73 4.63 292.9
Isoperla 1 0 0 0.33 0.58 2.04 10.1
Skwalla parallela 3 2 1 2.00 1.00 1.00 60.6
Zapada 0 11 0 3.67 6.35 21.97 111.1
Trichoptera Brachycentrus echo 0 0 0 0 0 0 0
Dicosmoecus 0 2 1 1.00 1.00 2.10 30.3
Lepidostoma 0 0 0 0 0 0 0
Micrasema 0 0 0 0 0 0 0
Neothremma alicia 26 11 351 24.00 12.12 12.24 - 727.2
Oligophlebodes sp 1 0 1 0.67 0.58 1.00 20.2
Rhyacophila (1arvae). 17 16 24 | 19.00 4.36 2.00 575.7
Rhyacophila (pupae) 3 0 0 1.00 1.76 5.99 20.2
Coleoptera Heterlimnius (larvae) 0 0 0 0 0 0 0
Heterlimnius (adult) 2 0 2 1.33 1.15 1.99 40.4
Optioservus (larvae) 9 17 3 9.67 7.02 10.21 292.9
Optioservus (adult) 0 0 0 0 0 0 0
. Staphylinidae 0 0 0 0 0 0 0
Diptera Antocha (Tipulidae) 0 1 0 0.33 0.58 2.04 10.1
Ceratopogonidae 0 1 0 0.33 0.58 2.04 10.1
Chelifera 2 0 2 1.33 1.15 1.99 40.4
Chironomidae (larvae) 468 | 1417 288 | 7243 606.58 { 1015.99 21947.3
Chironomidae (pupae) 5 24 3 10.67 11.59 25.18 323.2
Dicranota 0 0 0 0 0 0 0
Hemerodromia 0 1 0 0.33 0.58 2.04 10.1
Pericoma (Psychodidae) 0 0 0 0 0 0 0
Simulium (larvae) 0 0 0 0 0 0 0
Simulium (pupae) 0 0 0 0 0 0 0
Tipula 0 0 0 0 0 0 0
Crustacea Cladocera 18 4 12 11.33 7.02 8.70 343.4
Copepoda 0 0 0 0 0 0 0
Ostracoda 5 6 8 5.30 0.58 0.13 161.6
Arachnida Hydracarina 1 6 1 2.67 2.89 6.26 80.8
Mollusca Sphaerium 3 6 5 4.67 1.53 1.00 141.4
Misc. Oligochaeta 10 13 16 | 13.00 3.00 1.38 393.9
[ Planariidae 37 22 42| 33.67 10.41 6.44 1020.1
| Total 729 | 1627 533 963 583.33 706.70 28886




Table 3. Summary of densities (#/m?) for Burnout Creek.

Fall 2000 | Spring 2001 Fall 2001 Spring 2002
Ephemeroptera Baetis 404 949 848 545
Cinygmula 566 10 1051 636
Drunella doddsi 0 0 10 0
Drunella grandis 0 20 20 10
Epeorus iron 0 0 0 71
Ephemerella 182 20 101 71
Early instar Ephemerella 0 0 0 0
Heptagenia 91 0 0 0
Paraleptophlebia 1160 40 525 10
Rhithrogena 10 0 0 10
Plecoptera Early instar Plecoptera 51 20 0 10
Diura knowltoni 20 0 0 0
Isoperla 71 10 10 10
Malenka californica 142 0 0 0
Megarcys signata 0 0 10 0
Paraperla 0 0 0 0
Skwalla parallela 0 10 0 10
Sweltsa 51 0 20 0
Zapada 10 10 0 0
Trichoptera Allomyia 0 0 0 0
Amiocentrus 0 0 10 0
Arctopsyche grandis 0 0 0 0
Brachycentrus echo 0 10 30 10
Dicosmoecus 0 10 131 0
Ecclisocosmoecus 20 0 0 0
Lepidostoma 0 0 0 30
Micrasema 0 131 142 242
Moselyana 20 0 0 0
Neothremma alicia 252 81 101 50.5
Oligophlebodes 40 202 515 30
Platycentropus 0 0 10 0
Rhyacophila (larvae). 121 101 121 202
Rhyacophila (pupae) 0 0 0 0
Coleoptera Heterlimnius (larvae) 354 2827 2505 455
Heterlimnius (adult) 40 51 152 71
Optioservus (larvae) 71 N 0 0 1263
Optioservus (adult) 0 0 0 162
Staphylinidae 0 *0 0 0
Diptera Antocha (Tipulidae) 40 152 0 51
Antocha (pupae) 0 20 0 0
Atherix 0 0 0 0
Caloparyphus 0 0 0 0
Ceratopogonidae 0 20 20 0
Chelifera 0 121 0 0
Chironomidae (larvae) 3919 21928 2636 29684
Chironomidae (pupae) 0 485 0 1010
Dicranota 20 10 10 10




Dixa 0 0 0 0

FEuparyphus 20 0 10 0

Hemerodromia 0 0 0 0

. Limnophila 0 0 0 0
Pericoma (Psychodidae) 111 0 10 10

Phoridae 0 0 0 0

Ptychoptera 81 0 0 0

Simulium (larvae) 121 30 323 81

Simulium (pupae) 0 30 0 10

Tipula 10 30 40 10

Trichoclinocera 0 0 0 0

Wiedemannia 0 0 0 0

Crustacea Asellus 10 0 0 0
Cladocera 0 495 0 545

Copepoda 0 0 0 10

Ostracoda 4202 5181 5656 1576

Arachnida Hydracarina 20 202 0 10
Mollusca Sphaerium 40 364 252 364
Misc. Oligochaeta 303 899 3596 636
Planariidae 0 626 1111 263

Total 12595 35259 19998 38168
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Table 4. Summary of densities (#/m?) for James Canyon Creek.

Fall 2000 Spring 2001 | Fall 2001 Spring 2002

Ephemeroptera Baetis 2848 1030 2444 404
Cinygmula 313 384 404 485

Drunella doddsi 0 0 30 0

Drunella grandis 0 1030 0 1485

Epeorus iron 0 0 0 10

Ephemerella 980 20 10 91

Early instar Fphemerella 30 0 495 0

Heptagenia 30 0 0 0

Paraleptophlebia 40 0 81 20

Rhithrogena 0 51 0 0

Plecoptera Early instar Plecoptera 646 879 30 293
Diura knowltoni 0 0 0 0

Isoperia 71 0 51 10

Malenka californica 10 0 142 0

Megarcys signata 0 0 10 0

Paraperla 0 10 0 0

Skwalla parallela 0 414 0 61

Sweltsa 0 10 30 0

Zapada 242 111 182 111

Trichoptera Allomyia 131 0 0 0
Amiocentrus 0 0 0 0

Arctopsyche grandis 51 10 10 0

Brachycentrus echo 0 171 0 0

Dicosmoecus 10 0 0 30

Ecclisocosmoecus 0 0 0 0

Lepidostoma 0 30 10 0

Micrasema 81 0 30 0

Moselyana 0 0 0 0

Neothremma alicia 3000 1384 758 727

Oligophlebodes 0 364 153 20

Platycentropus 0 0 0 0

Rhyacophila (larvae). 394 798 293 576

Rhyacophila (pupae) 0 30 0 20

Coleoptera Heterlimnius (1arvae) 30 192 51 0
Heterlimnius (adult) 0 20 0 40

Optioservus (larvae) 10 0 0 293

Optioservus (adult) ol 0 0 0

Staphylinidae 0 ! 10 10 0

Diptera Antocha (Tipulidae) 10 0 0 10
Antocha (pupae) 0 0 0 10

Atherix 10 0 0 0

Caloparyphus 0 51 20 0

Ceratopogonidae 40 61 0 10

Chelifera 51 81 0 40

Chironomidae (larvae) 23533 20614 4464 21947

Chironomidae (pupae) 20 455 10 323

Dicranota 20 0 0 0

11




Dixa 0 10 0 0

FEuparyphus 10 0 0 0

Hemerodromia 0 0 0 10

. Limnophila 0 20 0 0
Pericoma (Psychodidae) 30 0 0 0

Phoridae 0 0 10 0

_Ptychoptera 0 0 10 0

Simulium (larvae) 91 10 111 0

Simulium (pupae) 0 0 0 0

Tipula 0 10 0 0

Trichoclinocera 0 10 0 0

Wiedemannia 81 0 20 0

Crustacea Asellus 0 0 0 0
Cladocera 0 51 0 343

Copepoda 10 0 0 0

Ostracoda 1778 858 323 162

Arachnida Hydracarina 10 101 20 81
Mollusca Sphaerium 20 353 71 141

Misc. Oligochaeta 202 192 40 394
Planariidae 0 828 1343 1020

Total 34757 30805 11716 28886

® ’
|
\
-
]
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Table 5. Tolerance Quotients for taxa collected in the two streams (after Winget and Mangum 1979).

Burnout James Canyon
‘ Ephemeroptera Baetis 72 72 72
Cinygmula 21 21 21
Drunella doddsi 24
Drunella grandis 24 24 24
Epeorus iron 21 21 21
Ephemerella 48 48 21
Early instar 48
Ephemerella
Heptagenia 48
Paraleptophlebia 24 24 24
Rhithrogena 21 21
Plecoptera Early instar Plecoptera 48 48 45
Diura knowltoni 24
Isoperla 48 48 48
Malenka californica 36
Megarcys signata 24
Paraperla 48
Skwalla parallela 18 18 18
Sweltsa 24|
Zapada 16 16
Trichoptera Allomyia 108
Amiocentrus 24
. Arctopsyche grandis 18
Brachycentrus echo 24 24
Dicosmoecus 24 24
Ecclisocosmoecus 108
Lepidostoma 18 18
Micrasema 24 24
Moselyana 108
Neothremma alicia 8 8 8
Oligophlebodes 24 24 24
Platycentropus 108
} Rhyacophila (larvae). 18 18 18
Rhyacophila (pupae) 18 -
! Coleoptera Heterlimnius (larvae) 108 108
‘ Heterlimnius (adult) 108 ~ 108
| Optioservus (larvae) 108 108 108
| Optioservus (adult) 108 -~ --
| Staphylinidae 108
Diptera Antocha (Tipulidae) 24 24 24
Antocha (pupae) 24 24
Atherix 24
Caloparyphus 108
. Ceratopogonidae 108 108

13




Chelifera 108 108
Chironomidae (larvae) 108 108 108
. Chironomidae (pupae) 108 -- -
Dicranota 24 24
Dixa 108
Euparyphus 108
Hemerodromia 108 108
Limnophila 108
Pericoma (Psychodidae) 108 108
Phoridae 108
Ptychoptera 108
Simulium (larvae) 108 108
Simulium (pupae) 108 --
Tipula 36 108
Trichoclinocera 108
Wiedemannia 108
Crustacea Asellus 108 108
Cladocera 108 108
Copepoda 108 108 108
Ostracoda 108 108 108
Arachnida Hydracarina 108 108 108
Mollusca Sphaerium 108 108 108
Misc. Oligochaeta 108 108 108
. Planariidae 108 108 108
Total score 1796 1719
No. of Taxa 28 26
Mean score CTQa 64.14 66.12

Table 6. Summary of CTQa values for the two Electric Lake tributaries.

CTQa fall 2000 spring 2001 fall 2001 spring 2002
James Canyon Creek | 65.64 72.00 68.72 66.12
Burnout Creek 58.32 60.77 60.00 64.14
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Cluster Analysis

The cluster analysis (Figure 1) of the total data set (2000-2002) rearranged and clarified
relationships among both seasons and streams. At a dissimilarity level of approximately 0.68
three clusters are apparent. The first, most dissimilar cluster, contains three fall samples from
James Canyon, JC2F2000, JC1F2001, and JC2F2001. Two of these, JC2F2000 and JC1F2001
formed a separate cluster in the previous Fall 2001 report but in that analysis JC2F2001 occurred
in a cluster containing a mix of spring and fall samples from James Canyon Creek and spring

samples from Burnout Creek.

The second cluster contains all of the fall samples from Burnout Creek. This indicates that the
seasonal signal is quite strong within Burnout Creek. The fall Burnout Creek cluster consists of
two subclusters that differ at a dissimilarity level of approximately 0.65. Samples B2F2000 and
B3F2000 which comprise one of these subclusters were also a separate cluster in the fall 2001
report. It separation was thought to be due to high densities of Baetis, Cinygmula, and

ostracods, and the absence of Lepidostoma, Ecclisocosmoecus, and Moseylyana.

The third cluster contains the spring samples from both streams plus three James Canyon fall
samples, two from 2000 and one from 2001. Two clear subclusters occur within this third
cluster. Both subclusters contain a mix of James Canyon and Burnout spring samples, indicating
that differences between the subclusters are unlikely to be due to differences between the two

streams. Instead it appears that microhabitat differences (e.g. substrate size) influencing
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distributional patterns may be more critical. The first of the two subclusters contains JC1F2000,
JC3F2001, B1S2002, B252001, JC3F2000, JC2S2002, B3S2002, JC1S2001, and B3S2001. The
remaining samples are in the second subcluster (see Figure 1). The taxa that appear to be
separating the two subclusters are Baetis (higher in the first subcluster), Chironomid larvae and
pupae (both higher in the first subcluster), and planaria (higher in the second subcluster). Other

taxa appear to be important in the structuring of relationships within the subclusters.

It is not clear why the James Canyon fall samples do not show a consistent seasonal signal as was
seen in Burnout Creek. The low densities in the fall 2001 James Canyon samples would be
expected to pull those samples out as a separate group and this analysis did place two of the
samples together in the first, most dissimilar, cluster (see above), but a fall 2000 sample was also
in this cluster (it also clustered with JC1F2001 in the fall 2001 report). This indicates that the fall
2001 samples from James Canyon were highly variable, and fall samples from James Canyon are
more different in composition from one-another than are fall samples in Burnout Creek. The fall
James Canyon samples (JC1F2000, JC3F2000 and JC3F2001) that fell with the spring cluster
(cluster 3) were separated from each other by the same factors that separated the two major
spring subclusters. They differed from the fall cluster of James Canyon samples (the first cluster
with JC2F2000, JC1F2001, and JC2F2001) in having more ostra:ods, fewer planaria, and more
chironomid larvae. The caddisfly Neothremma also appears to be somewhat influential (Table 4),

although neither set of samples has all of the high or low densities.
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. CONCLUSIONS

Both streams can be considered to be in good condition. The impact recorded in the fall of 2001
in James Canyon appears to have been temporary. Burnout Creek has a much more consistent fall
and spring signal than does James Canyon. The seasonal signal in James Canyon may be partially
obscured by the lack of unimpacted data for the fall of 2001, but it appears that the stream, even
though it is near Burnout Creek, may not be responding to the same sets of variables. This could
be associated withhabitat differences between the two sample sites, which were established at a
prescribed location above the high water level for Electric Lake. Still the indices and relatively
consistent number of taxa suggests that the streams have not shown any directional change

towards greater degradation during the period of the study.
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Figure 1. Cluster dendrogram for all sampies taken at James Canyon Creek(JC) and Burnout Creek (B)

. since the fall of 2000.
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INTRODUCTION

This project was undertaken to examine the changes in benthic invertebrates in Eccles Creek near
Scofield, Utah between November 2001 and July 2002. Beginning in August of 2001 water
discharging from Skyline Mine significantly increased the discharge in Eccles Creek. The
discharge increased from about 1000 gpm to 4100 gpm, approximately bank full level. This

survey was completed for Canyon Fuel Company.

METHODS

Quantitative samples were taken on November 24, 2001 (Shiozawa 2002) and on July 2, 2002.
In November of 2001 four samples were taken at intervals separated by approximately 20 to 30
m. On July 2, 2002, samples were taken from three stations on the stream, with five replicates per
station. These stations were Eccles Creek above South Fork (site 1), Eccles Creek at Whisky
Canyon (site 2), and Lower Eccles Creek (site 3). The stations corresponded to stations EC2,

EC4, and EC5 (Shiozawa 2002b) in the sampling surveys between 1979 and the present.

A box sampler was used to collect the samples. Samples were taken in areas with rubble or
cobble substrates to insure that similar habitats were examined. Samples were taken from parts of
the stream channe] that had been submerged continuously throughout the year. The substrate was

stirred to a depth of approximately 5 cm. All rocks within the area of the sampler were removed




and individually washed to insure quantitative assessment of the invertebrates. The box sampler

had a net mesh of 250 microns, The samples were concentrated on a screen with a mesh of 64

microns and field preserved in ethyl alcohol.

In the laboratory the samples were sorted in a pan illuminated from below. All invertebrates were
removed and identified to the lowest possible taxonomic level using the keys of Merritt and

Cummins (1996). The mean density and standard deviation per sample was calculated for each

taxon and the mean values were used to determine the density per square meter.

RESULTS

Only five taxa (Baetis, Hydropsyche, Pedicia, chironomids, and ostracods) were collected from
Eccles Creek in the 2001 sampling series (Table 1) and a total density estimate of 61 per square
meter was obtained. Hydropsyche was the most abundant taxa at Eccles Creek in 2001, being
present at a density of 45 per square meter. In the 2002 samples 17 taxa were collected and the
average density estimate for the three stations was 5,795 organisms per square meter, almost a
100 fold increase from the previous fall. Hydropsyche occurred at a density of 513 per square
meter, over a ten fold increase from November 2001. Baetis, in 2001 were found at a mean
density of eight per square meter, while in 2002 the density had increased to 311 per square

meter. Chironomids (midges) showed the greatest increase, from eight per square meter in 2001

to 4,276 per square meter in 2002, a 500 fold increase.




The Biotic Condition Index (Winget and Mangum 1979) was also used to generate information
about the condition of the stream.  Water chemistry for Eccles Creek was provided EarthFax
Engineen'ng (2001). The following estimates were used for alkalinity and sulfate levels: Eccles
Creek alkalinity recorded levels at 264 mg/l and sulfate estimated at 49 mg/l. The gradient in
Eccles Creek it is approximately 3.3. Eccles Creek had a number of well sorted substrates,
including sand, gravel, boulder, and rubble. With its combination of physical properties, it had an
expected CTQp of 80 (Winget and Mangum 1979). The CTQa value for Eccles Creek in the fall
of 2001 was 93.6. The three sites sampled in 2002 had CTQa values of 73.5, 67.6 and 74.3
respectively (Table 2). These values show an improvement from the 2001 CTQa value, and are

actually better than the predicted value of 80.

DISCUSSION

The overall increase in densities of invertebrates in the stream from November 2001 to July 2002
suggests that the community is beginning to adjust to the new discharge regimen. The majority of
the colonists are known vagrant taxa (Baetis, Hydropsyche, chironomids). The addition of other
taxa, in particular the presence of small plecopterans, tipulids, and Rhyacophila indicates that
sbme of the functional structure (Cummins 1974) of the stream invertebrate community is
recovering, although those particular taxa are still at low densities. Historically, the total density

of organisms at the three stations that were sampled in July, 2002 has been as high as almost

60,000 per square meter (Shiozawa 2002b), but more often the numbers during pre-mining times




were around 15,000 per square meter. The densities should increase about three fold as the

stream recovers.

The total number of taxa in the stream in pre-mining sampling was about 25 to 30 (Shiozawa
2002b). The 2001 samples had just 5 taxa, and the 2002 samples had 6 to 13 taxa (Table 1, 2).
These numbers should increase as additional species colonize. The chironomids appear to be in
densities comparable to those collected in 1979 and much higher than what was collected in the
1990's (Shiozawa 2002b). When midges are assessed, mesh size can influence density estimates,
and the mesh utilized in the 1990's study is unknown, so the estimates from that study could differ
because of the mesh used in sampling, but the high sedimentation present during that sampling
period should also have significantly reduced chironomid densities. Since none of the studies,
including the present one, separated the chironomids to genera, it is not possible to determine
differences in the chironomid community make up. It is highly likely that the midges collected in
fhe 2002 samples are pioneering species and do not represent the same community complex that
éxisted in the 1979 study. That is, the fact that the midge community is at similar densities can

not be taken as evidence that the midge community has recovered..

. . A 3 L] 3
Nevertheless, both the increased community structure and the increased densities of benthic
invertebrates indicate that Eccles Creek is in a recovery mode. Densities should increase by 3 fold
or more and the number of taxa should at least double as the stream community continues to

stabilize. As noted before (Shiozawa 2002b) the community may not return to the same makeup

as existed in 1979. The increased discharge, if sustained, will modify the organic material




retention rate as well as temperature regimens within the stream channel. These will then
influence the structure of the developing stream community. While trophic complexity should
increase, the successful taxa that become components of that trophic structure will be determined

by the ambient physical conditions.

Based on the CTQa values for Eccles Creek in November 2001 and July 2002, Eccles Creek has

improved. The predicted CTQp for the stream is 80 and the three stations in 2002 actually

exceed (are lower than) that value. This implies that the communities have recovered. However
the CTQa values are generated independent of densities of taxa and are a mean value of those
taxa present. Thus the presence of just a single individual with a low assigned TQ value has as
much significance as a thousand individuals of a single taxon with a high TQ. The equal
weighting can be quite misleading. For that reason the CTQa values must be evaluated with

consideration on the number of taxa and the relative densities of those taxa. The latter

information indicates that the system has progressed, but has not recovered.
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.T able 1 Sample data and total invertebrates per square meter.

Eccles Creek, Nov. 2001 Eccles Creek above South Fork , Site 1,
July 2002 (EC2)
Taxa 1 |2 |3 [4 |#m? |1 |2 (3 [4 |5 |#m2
Ephemeroptera
Baetis 0 0 1 0 8 3 8 18 |7 4 242
Cinygmula 0 0 0 0 0 0 0 0 0 1 6
Plecoptera '
Early instar Plecoptera |0 0 0 0 0 0 0 0 0 0 0
Trichoptera
Brachycentrus sp. 0 |0 0 0 0 0 0 0 0 0
Brachycentrus echo |0 0 |O 0 0 0 1 0 0 0
Hydroptila sp. o (o [o jo o o |0 |o |0 |O
Hydropsyche 0 0 4 2 45 1 0 2 0 0 18
Micrasema bactro |0 0 0 0 0 0 0 0 0 0
Rhyacophila 10 0 0 0 0 0 0 0 0 0
Trichoptera pupae 0 0 0 0 0 1 0 0 0 1 12
Coleoptera
Optioservus 0 0 0 0 0 0 0 0 0 0 0
Diptera
Chironomidae 1 | 0 0 0 8 110 |78 |93 165 {76 3163
Chironomid pupae 0 0 0 0 0 8 4 3 10 |4 176
Tipulidae Tipula |0 |0 |0 |0 |0 0o lo [o [0 o
‘ Copepoda o |0 o o Jo o [0 [0 [0 Jo
| Ostracoda 1 0 1 0 16 0 0 0 0 0
Mollusca: Sphaerium |0 0 0 0 0 0 0 0 0 0
Oligochaeta 0 0 0 0 0 0 2 5 5 1 79
Tricladida Planariidae |0 0 0 0 0 0 0 0 0 0 0
totals 2 0 4 2 61 123 {93 |121 |187 |87 |3703




‘Table-l (continued)

Eccles Creek at Whisky Canyon, Site 2, | Lower Eccles Creek, Site 3, July 2002
July 2002 (EC4) | (EC5)
Taxa 1 2 3 4 5 #m2 |1 2 3 4 5 #/ m2
Ephemeroptera
Baetis 6 2 27 |2 44 | 491 8 1 4 4 16 |200
Cinygmula o o [o [t Jo |6 o o Jo o o o
Plecoptera |
Early instar Plecoptera |1 0 1 0 0 12 0 1 0 |0 1 12
Trichoptera |
Brachycentrus sp. 0 0 0 36 0 0 0
Brachycentrus echo |0 0 0 0 0 0 0
Hydroptila sp. 0 0 0 42 0 0 0
Hydropsyche 6 3 128 |2 42 11097 |20 |1 0 5 44 (424
Micrasema bactro |0 0 0 24 |0 0 0
Rhyacophila 1 0 0 0 0 1
. Trichoptera pupae 0 0 0 0 0 0
Coleoptera
Optioservus 0 0 2 0 1 18 0 0 0 0 0 0
Diptera
Chironomidae 80 |142 [346 |100 [342 {6121 [118 {113 |162 |76 |116 |3545
Chironomid pupae 3 5 13 |3 12 218 1 8 10 |1 7 164
Tipulidae Tipula o [o [1 To o |1 o |1 |15
Copepoda 0 1 0 0 0 0 0
Ostracoda 0 0 0 0 0 0 0
Mollusca: Sphaerium |0 0 0 12 0 0 0 0
Oligochaeta 6 4 64 |2 32 |654 20 |21 |10 |12 |32 |576
Tricladida Planariidae |0 |0 |0 [0 |1 |6 o |0 o [0 Jo o
totals 103 [ 157 | 597 | 110 | 478 | 8757 |167 |145 |186 {99 {216 |4927




‘able'z.

Tolerance quotients and biotic condition index values.

Eccles | Eccles Eccles Lower Ideal stream
Creek Creek ‘Creek at | Eccles (species list,
2001 above Whisky | Creek including
South Canyon | (Site 3) Boardinghouse
Fork (Site2) |2002 Creek)
(Site 1) | 2002 (EC5)
2002 (EC4)
(EC2)
Taxa | TQ TQ TQ TQ TQ
Ephemeroptera
Baetis 72 72 72 72 72
Cinygmula 0 21 21 0 21
Drunella sp. 0 0 0 0 48
Drunella dodsei 0 0 0 0 4
Seratella 0 0 0 0 48
Ephemerella 0 0 0 0 48
Paraleptophlebia 0 0 0 0 24
Plecoptera
Early instar Plecoptera 0 0 36 36 36
Malenka californica 0 0 36
Isoperla 0 0 48
Zapada 0 0 16
Trichoptera
Brachycentrus 10 24 24 0 24
Micrasema 0 24 0 124
Dicosmecus 0 0 24
Arctopsyche 0 0 18
Hydroptila 0 0
Hydropsyche 108 108 108 108 108
Neothremma alica 0 0 0 0 8




. Table 2 (continued)

Oligoplebodes 0 0 0 0 24
Rhyacophila 0 0 18 18 18

Coleoptera

Optioservus 0 0 0 108 108
Diptera

Ceratopogonidae 0 0 0 0 108

Chironomidae 108 108 108 108 108

Empidae Chelifera 0 0 108

Simuliidae Simulium 0 0 108

Tipulidae Dicranota 0 0 0 24

Tiphlidae Limnophila 0 0 172

Tipulidae Tipula 0 0 36 36 36

Tipulidae Pedicea 72 0 0 72
Collembola 0 0 0 108
Ostracoda 108 0 0 108
Copepoda 0 0 108 0 108
Mollusca: Sphaerium 0 108 0 108
Oligochaeta 108 108 108 108
Tricladida Planariidae 0 108 0 108
totals 468 441 879 594 2041
n 5 6 13 8 34
CTQa 93.6 73.5 67.6 74.3 60.0
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TONNAGE CALCULATIONS OF TSS IN MUD CREEK
3RD AND 4™ QUARTERS 2002

Water samples were obtained at the MC-1 through MC-5 sites on Mud Creek in the 3™
and 4™ quarters of 2002 and analyzed for Total Suspended Solids (TSS). The samples
were obtained in August and October 2002. The purpose of the sampling and analysis
is to determine the suspended load of Mud Creek from above Eccles Creek to the Town
of Scofield and ascertain the increase, if any, in the suspended load. This data is then
used to determine if the increased discharge of water from Skyline Mine is causing
erosion in Mud Creek and adding a significant load of sediment to Scofield Reservoir.
Listed below is each of the monitoring sites in order of upstream to downstream
locations. Exact locations of the monitoring sites can be found on M&RP Drawing 2.3.6-
1, Locations of Hydrologic Monitoring Stations and in the attached EarthFax report.

3R QUARTER 2002 4™ QUARTER 2002
Flow (gpm) / TSS mg/i / Tons TSS Flow (gpm)/ TSS mg/l / Tons TSS
MC-1 5570 /27 /0.90 6420/5/0.19
MC-2 9400/24 /1.4 7140/5/0.22
MC-4 7630/23/ 1.1 6600/5/0.20
MC-3 9050/ 14/0.76 6960 / < 5/<0.21 y
MC-5 453/12/0.03 401/60/0.14

MC-5 is located above the confluence of Eccles and Mud Creeks

The above results indicate that the discharge volumes were fluctuating on the day of the
3" quarter samples were obtained. The concentration of TSS in the water varied
between 14 mg/l and 27 mg/l in Mud Creek below the confluence with Eccles Creek
while the concentration of TSS in Mud Creek above the confluence was 12 mg/l. This
suggests there was an approximate doubling of the TSS concentration in a portion of
Mud Creek below its confluence with Eccles Creek. However, since these samples
represent a point in time, the concentrations may have receded to levels similar to upper
Mud Creek after the flow fluctuations subsided.

The 4™ quarter results indicate a stable concentratiom of TSS in the water below the
confluence with Eccles Creek and a fairly constant rate of flow. Tons of TSS in Mud
Creek above the confluence equaled 0.14 tons and below the confluence a maximum
increase to 0.22 tons. More importantly, the tons of TSS did not increase from the MC-1
to MC-3 sites suggesting no additional erosion was taking place at that time.

The monitoring will continue as long as the mine is discharging significant volumes of
water to Eccles Creek. Additional information beyond these first two quarters will be

needed to determine if erosion of Mud Creek is occurring as a result of the increased
mine discharges.
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EVALUATION OF
MINE-WATER DISCHARGE IMPACTS IN
ECCLES CREEK AND MUD CREEK

1.0 INTRODUCTION

In early August 2001, a fractured sandstone aquifer was encountered in the Skyline Mine,
resulting in a significant inflow of groundwater to the mine. In an effort to minimize
environmental impacts and meet effluent limitations, much of the water encountered was initially

pumped to inactive sections of the mine for temporary storage.

It was assumed that the water encountered would have a high inflow for a short duration
and then decrease with time, as frequently occurs in the area. However, rather than decreasing
significantly with time, the inflow has only slightly diminished over time. Once available
underground areas for water storage were filled, the mine began pumping both the inflow water
and the stored water to the surface to prevent mine flooding and allow continued operation.
Since early September 2001 discharges from the mine to Eccles Creek ranged between about
10,000 and 15,000 gallons per minute(“gpm”™), compared with an average discharge for the prior
18 months of about 4,000 gpm.

On October 11, 2001, EarthFax Engineering, Inc. conducted a reconnaissance
geomorphic evaluation of Eccles Creek to assess potential impacts of the discharge on the
stability of the stream channel. The results of this evaluation were combined with an assessment
of potential water-quality impacts in a letter report to Canyon Fuel Company dated October 24,
2001. Additional information regarding potential impacts to phosphorus concentrations was

provided on December 3, 2001 and December 13, 2001.
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On November 26, 2001, EarthFax conducted a more extensive field evaluation of the
impacts of mine-water discharges on Eccles and Mud Creeks. Samples of the bed and bank
materials were collected to allow an assessment of the structural and erosional stability of the
stream channels. In addition, subsequent analyses were conducted to determine the potential
effects of mine-water discharges on peak annual flows in the streams and the potential impacts to
man-made structures in the streams. An evaluation of alternative discharge points was also
conducted. The results of these investigations were presented in a letter report to Canyon Fuel

Company on February 27, 2002.

Following a review of the submitted information, Canyon Fuel Company and EarthFax
met with representatives of the Utah Division of Oil, Gas and Mining (the “Division”) to discuss
the results. In these meetings, the Division requested additional information to better quantify
and monitor potential impacts to Eccles and Mud Creeks. The objective of gathering this

additional information is to:

1. Quantify whether or not increased flows may be causing erosion and/or sediment
deposition in quantities that are adverse to the hydrologic regime of Eccles Creek
and Mud Creek.

2. Quantify the degree to which the increased flows may be contributing to sediment

and phosphorus loads in Scofield Reservoir.

3. Provide a means for monitoring potential long-term impacts to the morphology of
Eccles and Mud Creeks.

4. Quantify whether or not changes are occurring in the elevation of the water table
in the alluvial deposits adjacent to Eccles and Mud Creeks due to the increased
flows.

5. Collect data to determine whether or not an Alluvial Valley Floor exists adjacent
to Mud Creek.

1-2
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6. Quantify whether or not changes are occurring to the vegetation adjacent to the
stream corridor due to the increased flows. Also, quantify whether or not
vegetative changes occur as a result of the potential future decrease in present
discharge rates from the mine.

The purpose of this document is to present the results of the collection of data to address items 1

through 5 above. A separate report will address item 6.




Canyon Fuel Company Mine-Water Discharge Impact
Skyline Mine December 2002

2.0 FIELD DATA COLLECTION METHODS
2.1 Establish and Characterize Reference Sites

Reference sites were established on Eccles and Mud Creeks at the locations shown on
Figure 2-1. Sites EC-1, 2, and 3 as well as MC-1, 2, and 3 correspond to cross section locations
used in previous investigations (EarthFax Engineering, 2002). Sites MC-4, MC-5, and MC-6
were established to evaluate conditions on Mud Creek within a section of agricultural pasture
(MC-4 and MC-6) and upstream from the Eccles Creek confluence (MC-5). A portion of the
Mud Creek flows are diverted upstream of MC-4 for flood irrigation purposes in an extensive
area near MC-4. As aresult, the water table is artificially high at MC-4 and not representative of
natural subirrigation that might occur in Pleasant Valley. MC-6 was therefore established
upstream from the diversion to serve as a monitoring point in an area not affected by flood

irrigation.

All reference sites were established in general conformance to the recommendations of

Harrelson et al. (1994). The work at each site involved the following:

. Establishing benchmarks at each site. Benchmarks were installed by drilling an 8-
inch diameter hole to a depth of at least 36-inches using a portable power auger.
Each hole was filled with concrete and the monument was identified with a brass
marker stamped with the site number. An exception to this method of benchmark
establishment occurred at MC-6, where a UDOT benchmark existed at a location
convenient to the location. A brass tag was attached to the fence adjacent to this
UDOT benchmark to identify the location. Photographs were taken and
descriptions provided to allow others to return to the sites in the future.
Photographs are presented in Appendix A.

Each benchmark position and elevation was determined in the field using a
Trimble TSCe GPS unit. These locations were plotted on the USGS quadrangle

2-1
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for the area (see Figure 2-1). Table 2-1 presents the coordinates of the
benchmarks in both the WGS-84 and NAD-27 coordinate systems.

. Establishing monumented cross sections. The endpoints of cross sections were
marked with 4 foot long, 1/2-inch diameter steel reinforcing bars that have been
driven approximately 3.5 feet into the ground. The bars were capped with plastic
survey end caps marked with the cross-section number.

The locations of the cross section endpoints with respect to the benchmarks were
measured, using a tape and Brunton compass or with the GPS unit, with the
measurements noted in the field log book (see Appendix B).

J Surveying the channel cross section at each site. A measuring tape was attached
to one of the cross section monuments and stretched tight and level across the
stream to the other monument. Surveying was performed using a Sokkia survey
level and rod. Elevations were shot at each important feature or change in
elevation (e.g., slope breaks, channel banks, bankfull stages, etc.). The survey
was closed by re-shooting the station benchmark. The readings were recorded in

‘ the field log book (see Appendix B).

. Surveying the longitudinal profile at each site. The profiles extend a distance of at
least 20 times the channel width (half upstream and half downstream from the
cross section location). Data were collected to indicate the elevation of the
channel bottom, the water surface, indications of bankfull stage, and the top of the
stream bank. Measurements were collected on intervals approximately equal to
the channel width. Data were collected using a survey level and rod, with the
location of the starting and endpoints being measured as noted above. Data
readings were recorded in the field log book (see Appendix B).

. Establishment of photo points. As recommended by Harrelson et al. (1994),
convenient locations were selected to take photographs upstream, downstream,
and across the channel at each cross section location.

. Collection of streamflow data. The flow was measured at each site, using
standard procedures, with a flow meter. The readings were recorded in the field
book (see Appendix B).
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Samples of the bed and bank materials were collected at the newly established stations
(MC-4, MC-5, and MC-6) to evaluate geomorphic and stability relationships at those locations.
Similar samples were collected in February 2002 at the sites EC-1 through EC-3 and MC-1
through MC-3 (EarthFax Engineering, 2002) and are still considered valid. These samples
consisted of a combination of shelby tubes and grab samples for gradation, bulk specific gravity,

soil moisture, void ratio, and shear testing (see Appendix C for data).
2.2 Determine Depth to Groundwater

The depth to groundwater was determined at each of the reference sites on Mud Creek.

This was accomplished by installing temporary piezometers in the alluvium on each side of the
stream. The locations of the piezometers were sited in an attempt to determine the slope of the
water table perpendicular to the stream channel at each reference site. At reference sites MC-4
and MC-6, multiple piezometers were installed on each side of the creek. Due to the limited
width of the valley or the accessible area, cross-sections MC-1, MC-3, and MC-5 had room for
only one piezometer to be installed on each side of the creek. Cross-section MC-2 had room for
two piezometers on both sides of the creek; however, three attempts to advance the borehole and
install a second piezometer on the west side of the creek encountered refusal above the water

table and were unsuccessful. Therefore, efforts were abandoned at this location.

The piezometers were installed using a 3-inch diameter portable flighted auger and a
hammer drill to advanced each borehole to a depth where cuttings were saturated. Then a 3/4-
inch diameter PVC pipe was installed in each borehole. The bottom 2 feet of pipe in each
borehole was perforated with 1/8-inch diameter holes on 1- to 2-inch centers. Any excess pipe

was cut off, leaving a 3- to 6-inches sticking up above the ground surface.
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The water table was allowed to stabilize for a period of one week prior to measuring the
depth to water in the boreholes. Water levels were obtained using a Slope Indicator 100 water

level meter. Depth to water measurements were obtained from the top of casing.

The location and elevation of the piezometers were established by standard surveying
techniques from the previously-established benchmark at each site. The locations were
determined by distance and bearing measurements for those piezometers which were close to the
benchmarks and by GPS for those which were located a substantial distance from the benchmark.
Piezometers for reference sites MC-3, MC-4, and MC-6 were located using GPS.

Elevations of the piezometers were determined using a Sokkia level and stadia rod. The

relative elevation of the benchmark and the top of casing and ground surface were determined.

2.3 Gather Available USGS Flow Data

Flow data on file with the U.S. Geological Survey were gathered for Eccles Creek near
Scofield, Utah (station 09310600) and for Mud Creek below Winter Quarters Canyon at Scofield,
Utah (station 09310700). These data are available electronically from the U.S. Geological

Survey online database (http://waterdata.usgs.gov/nwis/discharge/?site_no=09310600 and
http://waterdata.usgs.gov/nwis/discharge/?site_no=09310700).

2.4 Gather and Evaluate Historic Aerial Photographs

Historic aerial photographs were gathered of Pleasant Valley between the town of
Scofield and the confluence of Mud Creek and Eccles Creeks. Both private sources (on file with
aerial photography companies) and government sources (USDA, USGS, EROS) were searched.

Very limited coverage in the Pleasant Valley area was available from private companies,
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generally on the ridges adjacent to the valley and none on the valley bottom. The USDA had
aerial coverage for the years 1962, 1980, 1987, 1993, and 1997. These photographs were

evaluated to assess historic land use in this reach of Pleasant Valley.

2.5 Collect Additional Water-Quality Data

Water-quality samples were collected by Canyon Fuel personnel at monitoring points
MC-1 through MC-5. In addition to the collection of flow data as indicated in Section 2.1, these
samples were analyzed for total dissolved solids (TDS), total suspended solids (TSS), and total
phosphorus. Appendix D presents the data sheets on the analyses of the samples collected.

2.6 Evaluate Bank Stability Indexes

Data were gathered to determine the bank erodibility hazard (Rosgen, 1996; 2001) for

each reference site. The data collected included measurements of the following values:

Bank height

Bankfull depth

Rooting depth

Root density

Bank slopes

Degree of surface protection of the bank

The in-stream velocity gradient (between the core of maximum velocity and the stream
bank) and the ratio of average hydraulic stress and near-bank hydraulic stress were calculated.
These indexes are compared with typical values provided by Rosgen (1996; 2001) to provide
another assessment of bank stability in addition to estimates provided previously (EarthFax
Engineering, 2002).
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2.7 Long-Term Monitoring

Flow and water-quality data (TDS, TSS, total phosphorus) will be collected at monitoring
points MC-1 through MC-5 four times per year (i.e., seasonally), when accessible, for a period of
one year following a sustained reduction in mine-water discharge to a rate of 350 gpm or less
(i.e., pre-March 1999 levels). Average sediment yield contributions to Scofield Reservoir will be
calculated from the TSS and flow data. Channel cross sections and longitudinal profiles will be
collected from each reference site annually during the same period. Flow and water-quality data

will also be collected any time there is an increase in discharge rates from the mine of at least

25% above the average rate for the prior month.
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BENCHMARK GPS COORDINATES

TABLE 2-1

QU SUIAYS

Kuedwo)) [on,] uokue))

WGS-84 Datum (Typical Default Field GPS NAD-27 Datum (USGS Map Coordinate)
Reading)

UTM UTM UTM UTM
Elev. Latitude Longitude Easting | Northing Latitude Longitude Easting |Northing

1D® (ft) (N) (W) (m) (m) (N) W) (m) (m)

EC-1 8499.13 | 39°41'2.8" i11°11'52.3" 483033 4392717 | 39°41'2.9" 111°11'49.7" 483094 4392509 |

EC-2 8257.72 | 39°40'54.9" | 111°10'56.3" 484365 4392471 | 39°40'55.0" | 111°10'53.7" 484428 4392263
EC-3 7971.59 | 39°41'7.2" 111°09' 36.6" 486264 4392844 | 39°41'7.3" 111°09' 34.0" 486327 4392639
MC-1 7898.53 | 39°41'10.2" l.l 1°09' 02.0" 486750 4392937 | 39°41'10.3" | 111°09' 13.6" 486813 4392730
MC-2 | 7827.04 | 39°41'56.7" | 111°09' 27.9" 486476 4394370 | 39°41'56.8" | 111°09'25.3" 486537 | 4394164
MC-3 | 7698.23 | 39°43'27.1" | 111°09' 37.1" 486262 4397159 | 39°43'27.2" | 111°09' 34.5" 486323 4396952
“ MC-4 | 7728.64 | 39°43'0.3" 111°09' 47.1" 486023 4396331 | 39°43'0.4" 111°09' 44.5" 486083 4396126
“ MC-5 | 7915.35 | 39°41'2.4" 111°09'21.2" 486633 4392697 | 39°41'2.5" 111°09' 18.6" 486693 4392490
" MC-6 | 7763.84 | 39°42'38.9" | 111°09' 47.0" 486022 | 4395673 | 39°42'39.0" | 111°09' 44.4" 486084 | 4395466
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3.0 RESULTS SUMMARY

3.1 Characterize Reference Sites

As described in Section 2.1, the reference sites were established on Eccles and Mud
Creeks at the locations shown on Figure 2-1. Photographs were taken and are presented in

Appendix A.

Surveys of the channel cross section and longitudinal profile were conducted at each site.
Data collected from the channel cross sections and profiles of the channel bottom, the water
surface, indications of bankfull stage, and the top of the stream bank are presented in copies of
the field book in Appendix B and in cross section and profile plots in Appendix E. Table 3-1

presents a summary of the channel dimensions and slopes for each reference site.

As can be seen from the average values presented in Table 3-1, the slope of Eccles Creek
is considerably steeper than Mud Creek. Also, the Eccles Creek channel sideslopes are generally
steeper and have a greater height than the Mud Creek channel. There are portions of the Mud

Creek channel which have similar steep sideslopes, but these reaches tend to be limited in extent.

Streamflow data were measured at each site except MC-6, using standard procedures,
with a rotating-cup flow meter. The field measurements are presented in Appendix B. Table 3-2
presents the flow data measured at each reference site. Station MC-6 was not established as a
permanent reference site until approximately three months after establishment of the other sites,
at the request of the Division. Given the time lapse, flow data would not be comparable and the

decision was made to not collect flow data at this location.
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As indicated in Table 3-2, the flow in Eccles Creek generally increases in the downstream
direction. Near the confluence of Eccles Canyon and Mud Creek, the flow in Mud Creek at MC-
1 on August 27, 2002 was only 62% of the sum of the components (as measured in Eccles Creek
at EC-3 and in Mud Creek at MC-5). This decrease is likely due to a loss of surface flow to the
coarse-grained alluvium in the area. As the gradient changes from the relatively steep grade for
Eccles Creek to the relatively gentle grade for Mud Creek, as indicated in Table 3-1, the coarser
bed load was rapidly deposited. This resulted in the stream bed and banks near the mouth of
Eccles Creek being éomposed of very porous materials with high permeability. Thus, as the
surface flow crosses the more permeable materials, the stream flow diminishes and the “lost”
water is carried in the alluvial deposits adjacent to the channel. In the reach downstream of this
area, toward MC-2 where the channel deposits are less permeable, the majority of the alluvial

subsurface flows return to the stream channel.

Below MC-6, the flows in Mud Creek are diverted for irrigation. Approximately 10 cfs is
removed from the creek flow. Thus, the flow reported at MC-4 is significantly lower than at
MC-2. The majority of irrigation returns occur in the reach between MC-4 and MC-3.
Therefore, the flows at MC-3 are representative of the majority of surface flow in the lower

portion of Pleasant Valley.
3.2 Determine Depth to Groundwater

The depth to groundwater was determined at each of the reference sites on Mud Creek as
described in Section 2.2 of this report. Table 3-3 presents the piezometer depths and ground

surface and water level elevations.

The water level elevation data were placed on the channel cross-sections presented in

Appendix E to aid in determining the relationship between the surface and groundwater
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elevations. In the upper reaches of Mud Creek (i.e., cross-section locations MC-5, MC-1 and
MC-2, see Attachment E), the piezometer water levels show different conditions at the reference
sites. At MC-5, the piezometer water levels are higher than the water in the stream indicating
that the groundwater flow is toward the creek. At MC-1 and MC-2, the piezometer water levels
are different on both sides of the channel indicating that the groundwater is flowing across the

canyon from areas of high water levels on the east of the channel to areas of lower water levels

on the west of channel. The elevated groundwater on the east side of the channel may be
influenced by the water loss from the stream channel at the mouth of Eccles Canyon or it may

indicate recharge to the valley from the east..

For the lower reaches of Mud Creek (i.e., cross-section locations MC-3, MC-4 , and MC-
6, see Attachment E), the piezometer water levels on both sides of the stream are higher than the
water surface in the stream. Under such conditions, the groundwater flow direction is toward the
stream and the stream is said to be gaining. Given the steep slope of the valley bottom toward
the stream and the associated relatively steep slopes of the groundwater surface toward the
stream, any increase in the water surface of the stream will only raise the potentiometric surface
beneath the valley within a relatively small zone adjacent to the stream. Thus, there is no
significant potential for the combined base and mine water flow in the stream channel to

increase the groundwater table under a substantial portion of the pastures.

Utilizing the US Geological Survey stream flow data (Appendix F), the base flow
contribution to Mud Creek was estimated. Using the fall and winter data for the early portion of
the flow record, before significant mining activity and discharge occurred (i.e., 1978 through
1981), the base flow for Mud Creek was estimated to range between 1.6 and 5 cfs. The variation
in base flow likely occurs due to variations in annual precipitation, with wet years yielding higher

base flows.
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Based on the flow readings in the stream channel at MC-1 (15.0 cfs) thru MC-3 (22.7
cfs), the stream flow increases in a downstream direction. While there are some interferences
with inflows from contributing surface stream flow and irrigation return flows, the major portion
of the increase likely represents base flow contributions. The flow difference between MC-1 and
MC-3 is 7.7 cfs. Assuming that approximately 2 to 3 cfs is contributed from the side drainages,
the base flow contribution would be on the order of 3 to 5 cfs. This falls in the range estimated

from the US Geological Survey records.

3.3 Available USGS Flow Data

Flow data on file with the U.S. Geological Survey were gathered for Eccles Creek near
Scofield, Utah (station 09310600) and for Mud Creek below Winter Quarters Canyon at Scofield,
Utah (station 09310700). As indicated in Section 2.3, these data are available electronically.
Plots of historical records of daily mean flows for both Eccles and Mud Creeks, obtained from
these electronic sources, are presented in Figures 3-1 and 3-2, respectively. Average tabulations
of the mean daily streamflow values for both Eccles and Mud Creeks for the period of record are
provided in Appendix F.

3.4 Evaluate Historic Aerial Photographs

Historic aerial photographs were gathered of Pleasant Valley between the town of
Scofield and the confluence of Mud Creek and Eccles Creeks. As indicated in Section 2.4,
photos were obtained from the USDA for the years 1962, 1980, 1987, 1993, and 1997. Copies of
these photographs are provided in Appendix G. These photographs were evaluated to assess
historic land use in this reach of Pleasant Valley.
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Based on a review of the aerial photographs, land use in the area of the Pleasant Valley
has not changed significantly since 1962. The same areas that are now used for grazing were
used for grazing in the early 1960's. The only significant change that could be identified was in
the 1980 photograph, when construction activities were visible in and adjacent to Mud Creek in

the area of the irrigation diversion structure located between reference sites MC-4 and MC-6.

3.5 Additional Water-Quality Data

Water-quality samples were collected at monitoring points MC-1 through MC-5 on
August 15, 2002 and October 17, 2002. In addition to the collection of flow data and field
analyses of pH, temperature, turbidity, dissolved oxygen, and specific conductance, these
samples were analyzed for total dissolved solids (TDS), total suspended solids (TSS), and total
phosphorus. Appendix C presents the water quality data.

Based on the data collected, the results of loading calculations for dissolved solids,
suspended solids, and phosphorus at the reference sites on Mud Creek are presented in Table 3-4.
Although concentrations of the analyzed constituents in Mud Creek are similar up- and
downstream from the confluence with Eccles Creek (compare MC-5 results with other results),

the load increases below the confluence with Eccles Creek due to the higher flow.

With the reduced flow for the fall samples, compared to the August data, the suspended
solids concentrations and loading were typically lower. An exception to this generality occurred
in the October sample at MC-5, where the suspended sediment concentration was significantly
higher than the concentration from Eccles Creek (compare concentrations at MC-5 and MC-1).
Due to the lower flow at MC-5, the load estimate is similar to the load from the Eccles Creek
contribution. Total dissolved solids concentrations in Mud Creek increased in October relative

to August. Hem (1985) indicates that such dissolved solids concentration are likely due to an
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inverse function of concentration to the rate of discharge. Even though the flow decreased,
dissolved solids loading in Mud Creek was higher in October than in August due to the

magnitude of the concentration increase.

These sample results represent the conditions on the days sampled and may not be

representative of the long term conditions of the water quality. Future water quality samples,

collected as outlined in Section 2.7, will be compare to these values to determine if the load

carried by the flow is increasing or decreasing.

3.6 Bank Stability Analyses

Bank stability was evaluated in several ways. First, traditional erosive stability was
determined through maximum permissible velocity evaluations. Second, the bank erodibility

hazard index for each site was determined.

The bank materials along the reaches of Mud Creek that were sampled in this study
consist of clays, silty clays, and silty sands. These soils are well vegetated with a combination of
natural grasses and willows. Bed materials range in size from sands through cobbles. As
indicated in the maximum permissible velocity determinations, presented in Appendix H, the
combination of the vegetation and erosion-resistant materials make the channel banks and beds

erosionally stable under the evaluated flow conditions (5,000 to 30,000 gpm).

The field information gathered to determine the bank erodibility hazard (Rosgen, 1996;
2001) for each reference site is presented in Table 3-5. A summary of the analyses of these data
is presented in Table 3-6. Rooting depth and density data in Table 3-5 were obtained from the
soil survey of the area (Jensen and Borchert, 1988). All other data in this table were obtained

from field measurements conducted for this investigation.
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The bank hazard evaluation for the various reference sites indicates that all have a low
hazard of bank failure, except EC-1, EC-3, and MC-5. These sites have a moderate hazard of
bank failure. The major criterion for these sites being in the moderate category is the ratio of
bank height to bankfull depth. In the area of these reference sites, the bank height is relatively
high in comparison to the bankfull depth of flow. If the bank height value in the ratio were
reduced, these sites would be adjusted to the low hazard category. EarthFax (2002) reached

similar conclusions based on different methods.

The hydraulic stress methodology of Rosgen (1996 and 2001) was also applied to the
reference sites to provide an alternative assessment of bank stability. This methodology utilizes
three indices which include in-stream velocity gradient (between the core of maximum velocity

and the stream bank), cross-sectional area ratio of channel to near bank, and the ratio of average

hydraulic stress and near-bank hydraulic stress. Tables 3-7, 3-8, and 3-9 presents the results of

the individual indices.

These hazard rating results generate conflicting classifications. Based on the velocity
criteria, sites EC-1 and EC-3 are in the extreme and moderate hazard categories, respectively,
while all other sites are in the very low hazard category. Using the area criteria, all sites except
MC-1, are in the low hazard category. The MC-1 site under this criterion is in the moderate

hazard category. Based on the stress ratio, all sites fall in a high hazard category.

This evaluation method has had limited usage and scientific peer review. No
applicability criteria for the method regarding appropriate ranges in flow rates, bed and bank
material gradations, or channel slopes and dimensions are provided. Therefore, it is unknown if
the method is applicable to the reference sites and conditions on Eccles and Mud Creeks. Given
the widely-varying, conflicting results, it is possible that Rosgen’s hydraulic stress methodology

is not applicable to this area.
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As no specific guidance is given by Rosgen (1996 and 2001) to handle questionable
classifications, some weighting based on professional judgement was applied to this evaluation.
These judgements are based on site reconnaissance, prior stability evaluations (EarthFax, 2002),
and more than 1 year of continuous duration elevated flows without significant bank failure. Of
the criteria used in the stress evaluation, the velocity gradient and area ratio may be the major
controlling criteria. Where there is a small distance between high velocity water and the bank,
then there is a high potential for erosion to occur. Based on these criteria and the observed
conditions, sites EC-1 and EC-3 are classified as moderate hazard sites. All other sites are

classified as low erosion hazard.

The evaluations conducted generally show that there is a low hazard of bank failure as a
result of the increased flow within Mud Creek. Other factors such as land use activities can also
have an affect on bank stability. These activities are only marginally covered through vegetation
cover estimates in the evaluation methods. For the sites selected, vegetation cover was good;

however, several areas within the pasture, north of MC-4, shows signs of excessive grazing.
3.7 Geotechnical Data and Analyses

Samples of the bed and bank materials were collected at the newly established stations
MC-4, MC-5, and MC-6) to evaluate geomorphic and stability relationships at those locations.
Similar samples were collected in February 2002 at the sites EC-1 through EC-3 and MC-1
through MC-3 (EarthFax Engineering, 2002) and are still considered valid. Appendix C presents

the data collected for these samples.

These data were evaluated to determine the stability of the stream banks using standard
geotechnical evaluations. The results of the studies addressing EC-1 through EC-3 and MC-1
through MC-3 were discussed in the EarthFax report (2002). EarthFax concluded that the
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alluvial banks of Eccles Creek and Mud Creek are stable. Similar studies were conducted as part
of this report for sites MC-4, MC-5, and MC-6. The results of these evaluations are presented in
Appendix I. The banks at these sites were also found to be stable. Safety factors of 6.7, 2.8, and
2.5 were determined for sites MC-4, MC-5, and MC-6, respectively. Generally, a safety factor in
excess of 1.3 is considered stable. Considering these results and the conservative analytical
assumptions used in modeling stability, it is concluded that the stream banks of Mud Creek will
maintain their structural stability with the continued discharge of excess water from the Skyline
Mine.

3-9




Canyon Fuel Company Mine-Water Discharge Impact
. Skyline Mine December 2002

TABLE 3-1

REFERENCE SITE CHANNEL DIMENSIONS

AVERAGE MAX. CHANNEL SIDESLOPE
PROFILE
SITE SLOPE LEFT* RIGHT*
| ID (fU/fY) () (@)
EC-1 0.061 0.31 11.43
EC-2 0.051 0.84 2.14
EC-3 0.024 1.80 1.19
Average_ 0.045 0.98 4.92
MC-1 0.007 0.87 | 0.70
. | MC-2 0.012 0.62 0.27
MC-3 0.026 1.66 10.70
MC-4 0.007 1.00 3.49
MC-5 0.016 11.43 0.21
% MC6 0.009 084 051 |
; Averagg 0.013 2.74 0.98

* Orientation - looking upstream
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TABLE 3-2

REFERENCE SITE FLOW MEASUREMENTS

MEASURED
SITE FLOW
LD. (cfs)
EC-1 21.6
EC-2 214
EC-3 23.0
MC-1 15.0
MC-2 24.9
MC-3 22.7
‘ MC-4 13.7
MC-5 1.3
MC-6 -

Note: Flow data collected on August 27, 2002.
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TABLE 3-3
PIEZOMETER DETAILS
Piezometer Ground Depth of TOC Depth to Water
LD. Surface Casing Stick-up Water Elevation
Elevation BGS’ AGS™ BTOC™
PMC-1A 7897.84 5.30 0.25 4.32 7893.77
PMC-1B 7894.76 2.49 0.27 1.84 7893.19
PMC-2A 7829.53 10.00 1.26 8.20 7822.59
PMC-2B 7825.76 <5.0 1.11 5.04 7821.83
PMC-2C 7830.82 10.00 0.84 8.83 7822.83
PMC-3A 7697.95 5.00 0.23 3.56 7694.62
PMC-3B 7697.22 5.00 0.66 3.44 7694.44
. PMC-4A 7727.86 4.5 0.41 1.38 7726.89
PMC-4B 7727.60 7.0 0.63 3.62 7724.61
PMC-4C 7727.60 55 0.05 3.95 7723.71
PMC-4D 7733.41 5.0 0.46 0.65 7733.22
PMC-4E 7738.05 3.0 0.16 0.93 7737.28
PMC-5A 7913.95 4.25 0.24 2.82 7911.37
PMC-5B 7914.70 5.93 0.30 3.32 7911.68
PMC-6A 7765.08 10.0 0.92 6.23 7759.77
PMC-6B 7761.96 8.5 0.49 6.10 7756.35
PMC-6C 7761.73 9.0 0.43 7.09 7755.07
PMC-6D 7761.77 7.5 0.48 >7.25 7755.00
: Below ground surface
" Above ground surface

EL L]

Below top of casing
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TABLE 3-4

WATER QUALITY LOADING ESTIMATES

Sample | Sample | Flow Phosphorous Total Suspended Total Dissolved
Site Date (cfs) Solids Solids
(mg/l) | (Ib/day) | (mg/l) | (Ib/day) | (mg/1) | (Ib/day)
MC-1 | 08/15/02 | 12.42 | <0.02 - 27 1,809 299 20,030
10/17/02 | 14.3 <0.02 - 5 386 522 40,260
MC-2 | 08/15/02 | 20.95 | <0.02 - 24 2,712 293 33,108
10/17/02 | 15.9 <0.02 - 5 429 486 41,680
MC-3 | 08/15/02 | 20.17 | <0.02 - 14 1,523 308 33,508
10/17/02 | 15.5 <0.02 - <5 418 481 40,210
. MC-4 | 08/15/02 | 17.01 | <0.02 - 23 2,110 297 27,249
10/17/02 | 14.7 <0.02 - 5 396 489 38,770
MC-5 | 08/15/02 | 1.01 <0.02 - 12 65 312 1,698
10/17/02 | 0.89 0.034 0.16 60 289 367 1,770
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TABLE 3-5
BANK EROSION HAZARD INPUT DATA
Bank
Bank Bankfull Rooting Root Bank Surface

Site Height Depth Depth Density Slope Protection

LD. (ft) (ft) (fH (%) (degrees) (%)
EC-1 1.96 0.87 0.75 70 85 80
EC-2 1.89 1.31 0.75 90 64 95
EC-3 5.95 1.16 1.25 85 60 80
MC-1 3.19 0.56 2.0 85 35 95
MC-2 1.33 0.84 2.25 90 9 95
MC-3 2.48 1.09 2.5 95 59 95
MC-4 2.11 0.92 2.5 80 74 80
MC-5 3.40 1.02 1.25 75 84 75
MC-6 1.27 1.20 25 80 39 80
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TABLE 3-6

BANK ERODIBILITY HAZARD RATING EVALUATION - ECCLES AND MUD CREEKS

Site | Bank |Bankfull]l BH/BF |BH/BF Rooting| RD/BH|RD/BH| Root | Rden | Bank | BS S}E:fl:ll:e BSP | Total El::sr;l(:n

ID | Height| Depth | Ratio | Index | Depth | Ratio | Index |Density] Index | Slope | Index | Protection| Index | Index | Potential
EC-1 1.96 0.87 2.25] 8.22] 0.75] 0.38] 4.83 70] 3.19 85| 6.84 80f 1.00] 24.08{Mod
EC-2 1.89 1.31 1.44] 5.54[ 0.75] 0.40] 4.97 90{ 1.45 64] 4.30 95{ 1.68| 17.93|Low
EC-3 5.95 1.16 5.13] 10.00{ 1.25] 0.21] 9.78 85| 1.23 60[ 3.90 80f 1.00}{ 25.90{Mod
MC-1 3.19 0.56 5.70] 10.00f 2.00f 0.63] 2.62 85| 1.23 35 2.68 95] 1.68] 18.20|Low
MC-2 1.33 0.84 1.58f 5.92] 2.25| 1.69] 8.13 90| 1.45 9| 141 95] 1.68] 18.58|Low
MC-3 2.48 1.09 2.28] 825 2.50f 1.01] 1.97 95| 1.68 59 3.85 95| 1.68 17.42{Low
MC-4 2.11 0.92 2.29] 8.28] 2.50] 1.18] 3.56 80] 1.00 74| 5.30 80| 1.00] 19.14]|Low
MC-5 3.40 1.02 3.33] 10.00] 1.25] 0.37| 4.68 75| 3.58 84| 6.63 75] 3.58] 28.48{Mod
MC-6 1.27 1.20 1.06] 1.53] 2.50] 1.97] 10.62 80f 1.00 39] 2.88 80f 1.00] 17.02|Low
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TABLE 3-7
HYDRAULIC STRESS HAZARD EVALUATION
VELOCITY GRADIENT RATING
Core* Near Bank Width Velocity

Site Velocity Velocity Distance Gradient Stress

LD. (fps) (fps) (f) (fps/ft) Rating
EC-1 5.45 0.19 1.5 3.51 Extreme
EC-2 4.65 1.35 6.0 0.55 Very Low
EC-3 5.45 2.34 2.5 1.24 Moderate
MC-1 3.43 1.65 8.0 0.22 Very Low
MC-2 3.72 2.55 4.0 0.29 Very Low
MC-3 3.50 1.84 4.0 0.42 Very Low
MC-4 3.06 1.72 5.0 0.27 Very Low
MC-5 0.67 0.16 2.0 0.26 Very Low
MC-6 - - - - -

Notes: * (Core Velocity-Near Bank Velocity)/Width Distance
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TABLE 3-8
HYDRAULIC STRESS HAZARD EVALUATION
AREA RATING
Cross-Section Bank Section
Site Area Area* Abs/A Stress
LD. §ing) (f%) Ratio Rating
EC-1 7.45 1.64 0.22 Low
EC-2 6.95 2.18 0.31 Low
EC-3 5.56 1.73 0.31 Low
MC-1 8.00 2.76 0.35 Moderate
MC-2 7.60 2.26 0.30 Low
MC-3 8.10 2.46 0.30 Low
‘ MC-4 7.33 2.01 0.27 Low
MC-5 3.65 0.82 0.22 Low
MC-6 - - - -

Notes: * width*depth for 1/3 of channel width in the near bank region
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TABLE 3-9
HYDRAULIC STRESS HAZARD EVALUATION
SHEAR STRESS RATING
Mean Channel Mean Near Near
Site Flow Slope Flow Bank Bank | NBS/MFS Stress
LD. Depth (ft/ft) Shear Depth Shear Ratio Rating
(ft) )
EC-1 0.93 0.06 3.54 0.69 2.63 0.74 High
EC-2 0.99 0.05 3.15 0.95 3.02 0.96 High
EC-3 0.89 0.02 1.33 0.83 1.24 0.93 High
MC-1 0.57 0.01 0.25 0.60 0.26 1.05 High
MC-2 0.76 0.01 0.57 0.70 0.52 0.92 High
. MC-3 0.81 0.03 1.31 0.73 1.18 0.90 High
MC-4 0.67 0.01 0.29 0.53 0.23 0.79 High
MC-5 0.52 0.02 0.51 0.38 0.37 0.72 High
MC-6 - - - - - - -

Notes: * Shear stress = depth*slope*water density
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Figure 3-1. USGS Eccles Creek Streamflow Record
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Figure 3-2. USGS Mud Creek Streamflow Record
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APPENDIX A

Photographs of Reference Sites
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Photograph 1 - EC-1 Cross Section

Photograph 2 - EC-1 View Upstream
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" Phétograph 3 -E -1 View Downstream
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Photograph 5 - EC-2 View Upstream
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Photograph 7 - EC-2 View Downstream







Canyon Fuel Company Mine-Water Discharge Impact
Skyline Mine December 2002




Canyon Fuel Company Mine-Water Discharge Impact
Skyline Mine December 2002

>
r -

Phtograph 10 - E-3 iw Upstream
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Photograph 11 - EC-3 Additional View Upstream
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Photograph 12 - EC-3 View Downstream

hotograph 13 - EC-3 Additional View Downstream
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Photograph 15 - MC-1 View Upstream
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Photograph 17 - MC-2 Cross Section
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Photograph 19 - MC-2 Additional View Upstream
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Photograph 20 - MC-2 View Downstream

Photograph 21 - MC-2 Additional View Downstream
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. Photograph 22 ~MC-2 Additional View Downstream
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Photograph 23 - MC-3 Cross Section

Photograph 24 - MC-3 View Upstream
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Photograph 25 - MC-3 View Downstream
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Photograph 28 - MC-4 Additional View Upstream




Canyon Fuel Company
Skyline Mine

Mine-Water Discharge Impact
December 2002

il i

Photograph 30 - MC-4 Additional View Downstream
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Photograph 31 - MC-4 Additional View Downstream
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. Photograph 33 _Eﬂé 5 Vlew Upstream
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Photograph 37 - MC-6 View Downstream
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Mine-Water Discharge Impact
December 2002




oo e

" %4% Z-' \k\

ALL-WEATHER WRITING PAPER -1\ \M\ \

Name

Address

Phone

Project

Clear Vinyl Protective Sllpeuvm (item m)aramhblehrﬂlsm
Helps p b from wear & tear. Contact
yourdulerorthcd L. DltﬂngCorpor-ﬂon

e =794 - o2

CONTENTS

PAGE

REFERENCE
e ———

DATE

Vesudhs o sheeom surveut),

-F&w yres urd MJSL L/

sengli elle - in

Ll & I Mt Cr

Zlo Nev  200)




-'5:‘{ g 2

3 DeigH

{
|

| ik

RINZCO S

1 ‘

€z

19,0

1

i,

lg —
AAJI. - ‘.,.o”- - .

¥ s Y B -
BSOS MU NN M N

q

NS
lat
Spwl

Ead 5

L N, e -

A

]
-

AKTR

GCARGANES)

0 | 146 | v
1,5 'S, 9,22

.o | 0%

ol M-.J«
» sy

A
()
2.0

7.0

1.0

-VT\v)‘aﬁ 0w o

*)

, 0%& W'{P‘\ M?A/w ncr

s, Gl d wot
Stnme .

sowals § Wed] s

_MW




_Jﬁlm{

J‘éﬁi 24 mrr_'nz

72" CMP

01wt §

I
CMYs |




XITtETE
> —FLTRERE7 7
— 17y
T AT,
N d
YN A s fel | Py
BN I~ u\_/ZJi... S~
A8 A ALISST RS A
7 wﬂni B q it .
. N I .
=~ -~ _.\( .r F : bl
AN IRTI= —_—t s —_—
INIARY AN = 2N AA L S[TS

L}

é

——

A
y

W v,
o)

LN

, |

{ R > of

N
[

k)

iefd

*

) | &%

0k | 485 776

%g

|

TOMRAL = | a8, IS

Sl -

o, ],

—~—~

IR

-2 |
A ez
i
(T

N

Z° 109 |529%

>0

D% ~

N b s

so~odty o

5,
M2
4

i

1 ol
-+










™~
13\

e

AT

o-§o

1 RH4| -

8

T : PR :




<
Q
™

b . 8

oy ST
%

nh

O Il e W el

24/

A5+




PAGE

CONTENTS

REFERENCE

wWa 1 lm-cﬁmu,cb‘/?{/;iwﬁ

: i C/Ds‘rscc E«
§ B Lol el ot
S B(-2 (o5 gec

) IV\S']DLGM of EC-3 éx/\- Lm?/L ' !

2’ MES uLymt/
Mme s mrr;a/zn—-
(0 Tastlf et oF Mc { bere Lvm/k
/l zﬁhAAASJYQ:-— McC~ /
o Me-2 b Wk

) /} L«(’UA——J MC 2.

;/\} ug:a% M(*‘J %LLY\-’&VL
] ccosf V M

m mﬂ,&w y ’%3 miwk
S

@
=
=
L =
=
=
m
=t
=1
—
ﬁ7 e IQWJE-
—y LM»\LM—)V -3
| -
|~
=
==
|~ |
[ =]
=
;“




e P S R T e T T e

g€ 52 poP s T

¢-22

N

';A(?O'e. §2 Wffh 21,72

p’f@ o ﬂmwa

fmf 7(0\44 mnﬁg);q;j ;:W;)i‘{;:/;
I

| P
et _/5"07?%02 WWW{ »7'ﬁvw~1’-’"fa'6}’
-Y*’1/2VVI M'L,WDG.SfaJ') 3 WQ’.SM
ﬁm‘f”’m TP pozpe dots £
| xjew awml/zpm {
= : &M - /m By ~a JY‘\WW\M ~af 225 Ssar) }(-mm . f
qufw ( \.,):L/,thﬁmd r_wup});lggm - ()79 ewns '.n(tzaq/ Méwze f"l"; , l
e N9 §2 L\ § _ -7
‘ CF _F)_f—)W _ / 077‘ h;ﬁﬂ(})/T Y o
o s s S g et s 0 4
P PIST

A’L\
_ T 7[/\/ 7/’5 f’”ﬂ‘vﬂ]ts /M 49?7 sswo’ ) AL
. ; Qu f?fkw rj
%WF = fW{JM : Cag) Fye= "o p o prngd
: |-OW z J:j&f W—f‘“éo?’iﬁ’;“rzw(, M

ma |

. it ienrer = Py fwﬂm% .
. b= fal
) ‘f V’W*?,. $ e 7 . iy

{mgvz . # {QMQ’V?




ilt ~ e s smafy

“g@’"ﬂw e
10976— (.07‘7 ¥"ﬂ S 7VV<L

. ,'u,

. ST mrr SLS{"O*“VS-DM
- 9 e
=€ gmmy ‘YJ C} ‘»Jsra')xa ?(ng -~ f

7}”"]_}0 "Ulh&ﬂ Q.r I\d WE W{‘“I -

. ﬂ;:’".] Z‘l ~J .t,q . [
N SETVRL AR TSN ijm Hl‘ % N
ne ‘wr‘a"ﬂ 7)3-;.41‘5 2 I
7'”‘1@\ V),\»«"rﬁg q_’.nJFQ(_

= Rpop, maly pop -
S—JWJF MTW%}W rpsua

—a
¥ =
e
=m
E=m
¥ ==
=
o

E]l wd ‘e
V( WK oz
S oo
%ﬂm N‘”w W Y 3

:(‘“‘?‘B‘Vzwy- Ny R*m%m] g"f wond a

s
o



co) QJF -u |
v Wcé'“'”&%w s 1 | ey s oy
| -1 |
y& notgvjpaﬁ () _W‘L{;s] 29 -owd b [ =] (,anls ™A _{.9
K Hug‘;]aec, i 99 »yag“pg] g9 ~wd S pmﬂu f!m nw?p qﬂot@ |
Y9 -awd (| R "%?"" HoAe )“m

; &) ﬁ'f)Wd /= - —edWs 3 ryls v A
n %OJrss*"w%EW“fm 1% 5| mm -Ln?}wl ol sy 5 HWVV

f , 35-Wd ﬂ

25 - )WCI £ Ird &L,«e;.ff/%{ ¢ B
FS-0Id eI )
T Ys-owd /'ﬁn

» qrt M | 0
mf o =. | Sl 2 ~p P :Og)d
f«n@%olovl ~ g5 ¢ *’[’)‘?DGV) "Y#S~-owd ‘)f | == ] ML
ye-wd  SY g r* ﬂk’!}- bh’ z:’ &g 1-7md
| <21€-A)w<1 }:( m rvw& ,05°S ' é—— o [~Iwd
>e-yWd € T
/ ge-rwd << Bl ‘2 C’J“’ BT -
;“ , (]tu uui Wy WWL(MM) gvr ote/\,k[ ' & L m“e o WSMI\
| |  twe W Z B I S W F mQ;ad. ¥ *'Vq_cnfzpml‘
X -] €0af ‘K"JV’S /

‘a-AOﬁF = Sl’Z‘?Wd W{JVII
T R




,EMS'}&MYJ(Z-— {' j)uez(os A‘MVZ

PMc~- 2 A = MHM &3 aloovt, o

/O’ of P\/C A l/\#*e.( &Imﬂhi}/@ 49’ 74
PMC,- 3C. - rm}aeu.w' 2 ohoe s

o PV T el W@ 09:y¥

| gﬁ’u@ of Pl%wd‘ M7

PMC—%Pr — us =5 sbwe | 6 f

L NC T ele J.J@usa,
PMC*}(, e ,nsmLLZ'S alme S’ P\K» 1~

M WJ l0isD
Avez 'fnmam-ﬁrvw%&vv*‘wo
P :

| %PMC bﬁ"/ﬁr - ]:M;Jrﬂﬁo{ 2s 9‘90\»0 N/ 4b

Ao .
rmc)&c} - IvquW 25 shove- w7’

puc, szssl»/a)?:")z,‘sz)

GV\ wesal Sao(l of cpa(c

z-M -5 n a ﬂ " § a_a,u ;! 111

f AW\L ’!}:‘9 he 2

ST &CLJ

15 v
il b

M- A = As.g)oow/ w/lo Puc

'PML 08 > Ay 2hoy W

i ‘(—I{Z&(,LJ”' lbhll% :

R . . L . . . A S ) . . a0

~ T Py e S N e e S T Y R R T T O T T R T e T T e maeaprs °
= . RO f = ; P

®
7W

P/V\(Jj;g—-’ Tuslllcd 25 2hove 1/ 65

@ 13120

y 2howe W &' PYC. MLJAB

@)BSD .s

| &,,\ ozsh sids (le‘CCL

}‘;H%PV( @,,KCI,L/

!
o

|
]
|
|
|
I
i

: i
o

B-CQO(AJ —}o ms‘r&@
s‘}wm ’ mt iﬁ;@ﬂ wsiﬁ/%

»v |mbrﬁﬂ/ TAL5e /wé,a.r

PMC-G,
_e__—=-—.._..——'

A’a P/V\C—# }_UBOJ mstlle d ..
fvw

A Jim
04l

WGMJ 15158
55"PVL
17 >*$ a,#v J(r“\
WL el Aﬂzlooycw q' ;av
d 18t00 i - -
PML»b —_ Asdam, N/?& p\“
) @ l‘ﬁ,w@m J(Jm-«)

fy
!!




ua»md a Fraamsart M Sl
S- yyy ,)ﬁ f—vwwnszm 9 2!

o {.no-tv\uci t\(-
u</ )hfwm o= WW a'cl
]k"’ 2 "20sL I e {0 54
Qo PP TR - *“fmf’“‘ M
‘ 0/):) efﬂog -
Al Cr}mﬂg

*sawf«nows B s Py 99 PR -

N
i‘:g fa Lo
7)07 A
a @ f"l"+ -

(2 5["“”‘9’5 N
MRAPA QM A

*Mn 549 o
e e
Sfm A _:}.

ors e TV T -

7 ~eyr M Py -

DD
d et :
+ ofad y s—i{fs x{;p%wv Amg :

fm%Wﬂ%wvvwﬂﬂ
W;




o
-

! - l ".‘
oo ollrcbor a2 mem s i (k) %749 =
M-S ot bl , ?swlL m\( Bﬁﬂ ;‘% Aot wwé
WL NTSTI T o /MJLW#K%C&%\ ) ', l—"bo 3,26 6. 0y U7 70z 5w |
L MeSB o 54 halgToe LB g0y G Gbo 1 g
M- 'SA - awm.. helsw ToC Lirgd 47> 635 feo 730 Scb |
ofwuﬁ MM~ jo’ [ 1 1+97 450  6ds 6.0y 7T 9:9/'
(M= 40, oieddes < lookig prlen BT (BM cose — | o) i-
N TO &&‘L 3&_}}“& Wby ij-'ﬂr T Bl B .LDC?I;—\- aLc/p;; }CCI’ML &_J Fow\h(m Bﬂ\\:
S'lﬁ:. L';p(- .LBH‘ ' surﬁq Bg#rv-' _f It" 5%"’ y i?.b J ’
ovoo 2.55 440 Ll se6 3is 'h@ 5(}3‘5 5, bf ’53 .
JO0+1S KT 363 dvr s 2.50 AR | | |
4_o+.:5 29 430 ‘4wl 5P 3R : '-"~55 wc= [75 i
o432 232 3@ .5 5SI 300 et Growd < pos
qovd) 203 Yab S.2x 4352100 G : ;
Yorqy 253 4y 52 Cou 2y BTW) PM‘ bp TC =Sk
ia%o 2,67 475 62> SisB 3.us | Gmwwha??ﬁ y
36*”” (94 507 547 56 4ol g
S S e B o dre TR etk sh m -7 x«aw *
l-\’()(’) 3:02-.- 5-‘\’0 9774 ‘0.42” g0l '94'\,0 5‘144»\‘1,(/ ﬁ(:L fl\ W ,
Tlvo 4§77 ST S7 e 2ug | 5&: L,L_ as&gm\;
[+20° d| 54 S¥Z 62 2 (e E o :
[#26 &% 590 Cus 0. % 2o ey | ‘?:e dq” %M
LS 597 ST gy 2oy 2.3 TR e lsh = 542«%9 %3
(+4% 528 Li¥y G, %50 (.1) 3,23 L=~ Pmc-s8 = S l‘-ﬂ Q\/ 66"
a6 50T BYL G4 7 277
\_ . B A




;A'ﬂ_ﬁ rW’o 15 (bl be'h ~ g,;JWA > o
i w)ﬂy 4 Qw*n.t.qfrw - H(,)\A;A— m L I 5 N R B 1Y)
, hL'o =7y e mta m“*’?"f f‘if? ¥1-7Wd
8677: 'l qb9 9 an'9 Mh ()O—Hé _ - R
€Sk ez Ly’ L1'g Ly sst s - 24 (—:)W :
ol (pe SU) s1v9 0 sS' o(,ﬂf.. .MW F -
obly (W g1 s A S5HE - ofrl —ww Wq
499 o0'L Sk9  Sh9 41'9  wpsc | |
205 oL 049 0b'S MY Stie | B f-wé n;m(sw low 2640
zis IO SIg g Ly e | = . sfw 05+0
oG et D b's po'h SbH | T S8k Ahe
| Aes A9 (b lrb‘s 99 o84 | 28'h  §ht9
TS P9 ges gTig SH - oS hh+9
%'z s0'9 (35 5/75- ¢ 0t L i | - 28'g  Oh+€@
Fue dbis S s qes Lap «uﬂcq M) Shd LeHd
&) ®E peS RS a Lhh o fed] wateq Hoq M9 14454¢
3 oL'S Sb'p sbh oY% O(H S R
{ 9% o5 SL'hoisepn b OL+0 g’ ;\4 19
L SHl 095 9ShH 1Ah Ao'g z,uo - g pzto
- the sp'g As_'//; ss',‘z poy 3940 m _/52?8* Lo+ 0
(Po'19) g29 . 9h fcffh So'h Spta ! & e e So+p
st }b‘:ﬁg %r;\ hfg ht'e Lff? Bl »/wmw% T3S HE 0¢l-  00+O
S8E €65 <lh s su 0010 B Y =
| s qﬁ; m - » MRS

@Lo» »Wﬂ)

s -“ﬁ°9— p m% ’P"’W‘L

R e s 5-7yy

A




/\4(’2 4,45 - Wz“ue
?.{ WLS . '
P/ caA«x.aoum"mc -
M- = 5,09 belew ToC
Y-V 9% Ld,mwc

Ceoss scch“e,J %[&W M)
H<c €3°E rtlz.
e s Go'E | L{; 9/

?IQ 2&’6554 (‘F)rk 05"")
Pmuaﬁ $57°E, O, q/
- M- SISE l(o ¢’

M- s 70"6 | | jo2.0’
i.

dovi oy
?MLQ’A A%ﬁoms?ﬂouJY’(%,

)qm
Cross sccl% &’J; m‘”"\BMB o

Leffe N 20p | 33,70
ﬂ'\)u N q0° & ((,7

V\{}o /OMJ(LJ (ﬁm-m 'B/V\B
MB-IA =~ NBD°E | L6’ -
MR <N 20, 07

Cross se e
Sk
o0ro0 |2l
0403 b . | )
o+ 0ob g:%‘i L_“” I Ceom
0+ 0% 5/56 Left 57109% ol/\ww-g
o+)5 ¢,00 Shee— centie -
042> 5.5 o pA sheer— -
g+2+ a3 - . .
0427 A3l ton
ot b r} sMu

Ves:;f"ﬂwl b 9W PAflc- | A
= 0,9
?Mc U} = 1,28 Joc
163 9{00\1«0‘

l
!
|
!

sloff ke

‘ -2 = 5,51 TC , 6,62 Grou S‘é '
| 'PML'NM 0,72 rbc /s’e ?,,,,,,J

3 Chemred 10-20' \Nwh! Exled /52
ulgs%ew ldstkww xW

M . - 5,34

zaamnmmua_}_uu




T S ——
- h
= x
g he's = Wl
CEEm s asve) syl gl setd] Sefr;
mm ool pare s 18 Leol acte |
g (s'ol hest el P L°“la 95+
. ; hpel SS'4 sl €\ ol th T
R o) bLel geq pe'() #lol SCET
m=m Ll el bo'll Lol @® oitT
g Y XCe w0l agol BV 6bt)
ﬁi’S )5060 \W B 5 e ages g ol dlrl
- B scar th'll e9'0! 090/ hpio] 9+
| 809 Lgto mem Pl sy 1ol el <8'b @t
Y. L<+o;ﬁ ss'L seol < o] Ch'g S
o be'ol bi+a. T €L (sor oop)  oo'gl 0L o€t
sy 800 g1+ 727’6 spel fL'b $9'L 858 S0t
—s (e b use (2% bi'o) 95'L k', hhe 0b*O
Jey TR By leg) Lo 1€h Ll (p'b h'L IL'8  SLFO
""" Sy coo SERNRRN VA1 M L O ©L g S 39°L JI'8 oave
N 35'4.  te 9L'8 =l'b (L% (b'> g8 Shro
P a9 0to 263 b 3B g8 oh'3  ogko
rrund) M3 vts $ (1'g8 o9, L'8 (9 2y Sio
| /72‘."5 525 13% zp& 9°'L 0040
=8

fﬂ’e"p”vﬁ/

(z-mwv) 7Y

- ,14, ol 'qr-?m 0’”?1”“& 7(’7%?)% NP
}Wﬂ ‘“‘ﬁ

7
o




(P

=
D ' . m Foz4I18 ’r\A
P L 7
- Cg"‘"" ‘”Q?"Arrwms) B % MW%
N ol swg | e Ml% ot
. o | |
ott) *’*P’ﬁ“‘( ﬂlfﬁoq% i bﬁ,(a\é _.fe,fo/ WS?MWIH
ey sel)  LEh ) gtk
- @(Y}al W)@j /{4 W # 0055 s i % ) 9- ’)JCWA
E’L'o ~(aL) ah- 7 4| m €'l (PR ot
7 29%'G [—"#f : )é ?LO?} LO"'L ' b‘h—}) ~ ( @hjﬂz 70) -2wd
90 asgeeR 932) q"% 10 _ o aslb ol e
R I B 5 a9 &# B 99-nd
.Sb'é . |L'H"‘ﬁ5¢ (77?7 %"ﬂd S Oéd &P‘Wﬁ ) (g st
S LU e (pub) o yf < 7 8L b QJaL) o9 -
e s oy ohrud '?' | e (aen) W
(s R (PR > Mg s
_ . B¢ l Ul"“ ﬁiﬁ' ((3¢] &V?Wé ’ (QL W") -"\'\ -t 3A:; -
(mwﬁ ™M ) | Hs . kg
 op AT - | AJaw n iy
T e $ ’9‘(‘"‘”549 ,/’Zé};‘/fs
- = 2
o/?r\'d T e B et Loqn < wg
Al 7’2‘“‘7”‘”‘( 549 WM S : =
_ A 2Rp F-IW




U ALEN A g . s<'h =1 g

| bod' 3.0k - =74 ffo m
. N 0 T ! E .
| .!kﬂéta—}*f?ljﬁ\/ /) swf\()_ajo&' 37’4‘.5 Mj,’)}s 550\;9 | S1'9 bs'll &L ) €8}
o Py o Z’\z"; )é)'o'} | z;s‘;, {g‘b *'b
; Z R : B A F & <[
| "“‘b‘f’?fmﬁ’ YYQWS(QWPS nggwﬁ w7 SN sy N bi'lg -
| - ot IS SS'b Ss'h Teh
W%}Zﬁ}s*ﬂﬁél Je ' E=m 77 LS, &L ey
1S | e=a ﬁé o Llws'é hs't  oell
g 0% (SO0 LhE Lb'b o foR
f?f?'? = %0 WY el g0 ot ogy o 08Y
e Jsto o e Sdb ey el WY
OS] m=m Pb'C bbb a0l 1L
A s;.ffé’ =m0 o T,
i 5 > I ; e 10" , Wb | ag'g
\43&5 %j-ﬂ | ,m,.- Coolmem L ovL b e od 4
A | WL o mEm e O b pU'8 b sl
rr ""Ffs ASy WS io | w07 oL S9% S gwg
| | W““‘? /@a ”f E=l 9L h'ol h9'8  pa'8  ay 1
| 5  mem ééé. Ch'b 3h'8 g a9 Site
s ; | e 27 B8 o€ 23 qh‘L w040 |
! ey s f o - - Saga I —
\ - . | .- {WM (re'h = Wi) pd pow




ggLF ”“F wd ot é‘
- o M st
| eser bl eyl ey ‘ﬂ"i' omI / R 3«»@1 ’
4.9 = -3 ¥ M

Sre Y e gy B8l Gt
| .74(, Al el sl L s

Ty g X e

’77"110’! EEN i 29*4 1-23

1w W el ogrg S4(| T
'SWS/ vwly-q_el” 5419 /?T?W

OVl aey oY ol LBl Ggiz| W=
W"ﬂ“’“‘f oA v 'fmf" /qrrmr)ﬂ 49 |
| 89'8 (pe) 09 ") € swﬁ

e
-
o=
el (pel wil LeTT 88'h oy | o < 4}.4)0 nﬂg
Wohbrg ACL Lflj oy hep Sau| T |
Eem
=
Nl
=y

| roop sever alil Al Wy, oSy e ‘*’le”
3 ot 0¥ St S ey S wyﬂ»&ff«ny« rrj@*"( £ i
; s¢s 13l Ib's)  Vp'o) oth oe+|| f{_g-%%’ wa
N T 12 BT B S ' gLl o
i—:fo/ qe “(/ )9’0] ' 4 ‘]1'7'2 Le'0l @i T4

"9'07 L'l a@,m

Lo<36 0 shol gha oa Sive g 00'011-:5#-9&

5% 9% bLb)l (o en)  opo) Wmﬁz | ‘75% w'p et QQL) Vif*?WC(,

E_Leb sl g ol heh spdb >al) M 08 S

pibe ,L’IQ Lh'o) (L) ~ap itz op+0)t el ( | ¢
569, v SlfG.?b“ {Lb we )Wmsew M

e b e < rM 5;,)) zfmﬁ ) a+0)

| ;ﬂi W ms /Iﬁra 1%?93
SR -2 4 ""K - 7n’ |

xogrwl b q/zwz T"’K( _Q(@
W’fff W




m M ofc Bl pip - 5 ijw
Ak 1. (n,u Ny /m MAL(NW) m

~aoe ,"Ly e l/

g L[ =Py
}\2 'ZQ!J ba ‘Oblai Halp Lo? 001:6
z( lo'll o’L: of'L |e'|, sutl~
b ®h bl ahl Wy st
88 L8 Ihb  leL 1€l ol
ﬁ 6¢'g - (¢l leﬁ; by e odt ]
/.'\ PSS oL 88 bs'g 08 a5+
bb'l =1 W oo " Py wey iy, = ‘/1’“]9 wé
p'b AL'e) Aol 3R'0) Si'g ohtl
L bLg 19 byl Tiol g5y OB
oW 1 brtan cotg hgy 9t
18 Sb9 3¢l §0'a) vy L ol
i\ lo'g  TZa'll a®'L  B'b )-,0)0) ‘ 001“(' :
el 9 'L Sk O%te) L
*f‘fé lo'n) OO'L% ob'L 0‘6% oJto| ===
L z fo'os S Sh's b, octe B
‘s{eo < &0/ SP3 - SH'D ho'g 0990 meg
T\ W' beol g \pp bl oSO
< Llg9c o ey pe'y €99 optol
% WY WL g3 28, leL opdg B
PNl %3 gy fL BE oero g
'S M8 gL9 B9 oL's 0H~Q
oS - 3% ,Sig sy S09 Qom ,
>Z, - —apel o
oty Ib'h =W {23

: (W '1)1, 5 ‘an ﬂ“ﬂ] a\wc‘ ™ ocmrm WQ“ .

€S L * 7[%“{0 W9l
PS4y L' 0840
. (3'a A€o
ab'8  peto
—<l'n] €+9

g RS ”gﬁ’?m. [cel RUH0

el LI+0

: vL
THEY e g ’gfa#ﬁ 54l go+0

9L (040
CLh'y poto

W\U -)7‘&’7 {w:'g 0040

-3 ”“‘)3-

sprvw) A eS

$IW 2 RS (50)D)

:)afefﬂ\ms Y 3) |
vy g o cl

ekl

ne B




D st proiesy w=a
gy ghol UL AL RO oSy | mm
Sd o W W e o) g
23'8 @) '0) ' lng, Holg £a£ L£+
S8 8o ses s g oyl WER
(2’8 IS’ o8 o0eg Al =;<+/!
&L gp, '8 g SRl oetl g
- &l 958 o'y Ty 1L I
- 8Ly hb'e th't,  sh'C hor hoff =
e 1€'& 0y 0b'9 €9 go4) BEH
LL'9 SL'L '€L0)’ L9 ,8\7 0p40
b9 Bl org g ey R
L BL'S @Y7 3eq. g9 l0'9 e3td
009 M 9 leg b5 sto
L al'9 pre pbE - i Bis et
€S /99 a's 895 SIS 0gto
W'h KL &5 £5'9 s gsto, B
PS'H shs bbb olh Shto| me
Las'h 1a's Ahh dh'h teh Sgte) o
S e'h $s'5 8k &b o'b ouo T
LB gp's uthl s5g a9 oerd B
884 u'H Sh'y Abe Llio .*.
L' %'k 156 1S'e pe'e olta
| e sep aTE BUC 8% om“ﬁ
- ﬁreﬁ&n! e e M 9_, o .
i (u |




@f"“’”ﬁ"m

==
éh ;\‘; Se ; 26 €l 0'S ohtll grm
L'h 9¢'9 qh 94 L'h ot
oh'e eh's oLy oLE éog 0¢+| m
C e 18h ok'g okt 9y o EEFE
‘ <l'?  3h% L LE SSt oo mEm
- %e Lo ai'e . ql'e.  [Lp'% 0b10 ~
| }7 f’_ Qm\]ig '7'7‘““{””‘;2’2[ ’ .:’
S1'g = \GAI;L of favg, -
S| s -
180 e r’\”‘f"‘”"‘“'a“}” ‘
IS’ bbb w8 Ny /81908+@
C Seq P98 L she I9 oo
WG o' oel  sL'9 189 ertol
SYS  SL '9 ') g @to
%S SI'e g 285 3%'G epto
Ly <9 <5 WS h ess
P 109 Lh'h  Lh'h  9S'C pete
L85 - 10'S SHE Sk (S'E o0
S5} al'h. 5373 5/4.5 soanjQ:
. ':r%ffazg —ed Z‘ei q«ﬁﬁﬂ_ (ﬁlsl
SR zsL"’"?ﬁ P4 125
. ~-n?l*5 -F’l"‘“h/i.sul aﬂdyy
]%L“ Wﬂ“‘”“ﬂ""@’ﬁﬂo‘“ ‘\ea s i 7‘3(2

k‘ /a,éeiqvoe',b@

wgww‘

*fl 02T boto |
9% g9t |
£9'G° 9570 |
- qal'9 j 4o |}
. et it I
koY w}x(,t‘h] L <SHo |
- hepy oeg besol
—h eSS Tt
‘ 'L Sse+o |

bty <tto
‘ - {h'r) .'SO"‘O ;
TR 190 ﬂ‘s’ -

L PR s 2f9aw

§578 <M Wy g

o STE &S st &Y e
o507 891 grrol 8ol AL 24 ]
S5% R ee'0) ee'ol «q4'g ot/ |
L& 9s'll 8L 8L 9’8 i |}
el'b  ple stb Sl w8 59+l
)3!3 og'o/ 221, 8L (b'e (s ;7;
B M
e Pg oe Croypped vm




8,%Y 9.5¢ I

N7 ed
m QQOW: O\'A V '

- b+00 @ 60 L—@P{‘ S}b‘(&
o+0- 1024 juﬂ shew b ’r‘w‘»
19,89

| O+0>
- 6306
0+
§ 0+102
0+ 14

73 Thl |
N3 B A«Wﬁ" Hh—
8,49 ’aoc}-'- ‘

8,02 7Z°CL _
7: 4 ‘/ ?"' §4’ok€

M ae,,g( = 743

€1 . .
S Bt bl uly gy Tped
1350 bz 6U 6o 750 4G
e N5 7% 25 21 1.0
10 80 ®J  gn 9,0 T.o¥
Y0 8,4 < 876 (078 6.0

RES

gDJ E(-Z st SCULPN (Z—}\)L)

a3 L | er~—

2 g2 sf}(ew

25 g-2 fom 5 Emrox sv’ L.f-s«)l-{% 141\-

;a(, Ec-2

BRGS0 0 3 Y N S T L R L A e
«
27 aaoéz )

c&ééa %Mf SJYW%W Jai?/

le}o [Arn*’srw-b vy priee an)
M E‘C~ﬁ00555{0‘1-~./ (’ Jo Q
o0 EC71 upstree~— |

EC- 1 erw—f

‘mgg%’ X il
INteA~

'ﬂ"“~ abeﬁ(tLv E%qu&»m }H%\ |

50-% oSS sf’h"w- (@4—0 L)

ECY Lgshoz—

e : ' Sl('@v"‘-‘

€1 W e 30w A K g
E3 .:‘Q’:‘_y B‘M‘”Z'?"\EWMW)( %(:
Me-S " crosr pech




NlH’L
(&)

Ni N
07

0.9§
0,50

% o B

(fm (eh)
8, 95 A0 EX
1 10
(30 595 ez
0192 o0.28
9 .32

#MJW 10" l/&

/50
), S0
1D

1,60
100

hﬁwv

0,

0.9
e GbS  6.98

' 95 9;05 215
o p—— :
Zl.He

[:35 -
105 2.5
3,65

Nzs

b2

255%

“‘s& Al

03§ _0\8*3» M‘i

ods 0wk oz W (

C0by o oMH
070‘ O}S") 025

LIz
§.62
493




; Y ““Y”HMW iy ”‘““f“’“ﬂ 2
O w wf"w
ﬂfhw(swmq& ¢-2w %

RN

N "('2/)

Rt

; er cE, W%L wn-b}?/)—ﬁ}v% h-2v €€
; 1 ‘&f; muy- W"D?IL W €€

M}u{ f"‘""&’)’ as
g

(ot w) My
- Q ?1'\?‘?’753’('3

Qs
. ! rger

K.-CPG'C &VZE

ol '12".?‘»4"3"% i

&ow Sd
‘\470)5 500 G- 7‘9

[0¢ wg AW (e
o

»-wau(f A
wﬁf Wb
"“‘709; sa h o Al
—f \moqo -z-m/ u
wy,( 2w 9l
)y S
W h
—apsn W g

S w
RIS [~y O
§7l Wb
%$ﬂg

o 1ol el |

= |
[ = |
[ =]
A
-

s

. } #
. o - S

-

8

o

D

g5
f9'q
L't

0L'0
as' i

~ D

)f;%‘)

QT
§T§%$
m\n\g\r)m

pL'c aaig
. WHGp
RN

pre
8T
¢h'4

h& S
oS 2.

tz‘.’s'
e
log f»LZ‘

187 358'C
stz S5

7

e e

"“v\"'

@’*

{ |
1R
j‘&

| SC. g mmg ﬁ's

b0
h'e 0R'0...

fi’f—/—-sr,s/ g S

C&s'9 o€

oC |
Q'Z
o' |
o If’ " ’
HC
M |

———e,

C-7W

FYAY: 0'¢

550 @€
©'0 0T
550 o
is'o 0" |

{90 @ \f
(#(}iq (%9

W




C QG,VJ ) R " , . - ) | o AP
A . o . . - |- , VMZ"A—!’J C‘{‘D}‘f %CLI»"'

Wl” th \-ADO] b
JP&M(J £ mgllaijmj -




R )G lan § i

l” —epee NNV e :

b RS
L s

=

- (el ?P/ pt
7(12\44 7Y ioqn -~

] ,,..,v?o] 19 oY) m’/zw »gjnfr/;!sma

“*LTDS Kok W

Pl -
o H”or «w) 12}9

o 1~ m;z ,LT
(M}}fSWW)O ,’"Q
—1]«77( el ?‘7VV ;f T 17

g

'_J (0. gl -

' -=+-

(e ~aop g

SR 110/ Py /q@m

81 StY 1h'Cl qh'el a1 o+
L/ G5opl ghlel ehel SO se+h
&N qire gegr 5 LW op
<9 L' ¢eer gevel 85U w4E
¢g o'yl 9bh A &'ll s9te
2R gl A 2l 18N Skt
1)) eswe sqp - g9l Shll sets
Ty golgy  9s') asy (€'l Soxs
~m ey we's)  LEN L8y oL'ol K+e
_ Loy gee/ o'l SO0 8Lo)  gade-
pLral € gLl g bl spee
Q4'0) SL'I| ss'or ssop _fEb L gere
€l'o) ep'fl Ih'0l bl ¢ea]l T SotT
Sa'a) €L'I] a0l a0/ SeDl 0 S84)
8 Pl Bl sTal bl 94
KL d¢ srol Sepl LU’ Skl
XL bpol Sk S8k l0'b. . set
La 138 G0] 8s'b psth LBwr St |
.--_35',3 aral kel el et 8o
fo'b —esg; ST'L £€hL Se'L,  S4+
LI'g oecol $0'b J0'b 'y, sptg
S8 dL'b (9‘3' %' 959 §tto
) 8 L$'y ‘m8 12 %'9  potO
,ﬂq,,m E




Canyon Fuel Company Mine-Water Discharge Impact
. Skyline Mine December 2002

APPENDIX C

Channel Bed and Bank Sample Data




HOLE | DEPTH | STANDARD IN-PLACE DENSITY GRADATION

NO./ | BELOW VOID BULK % PASSING | ATTERBERG SOIL
SAMPLE | GROUND RATIO SPECIFIC | MOISTURE| % % NO. 200 LIMITS CLASSIFICATION
NO. | SURFACE e GRAVITY | PERCENT | SAND |GRAVEL| SIEVE | L.L.|P.L.| P.Il. | UNIFIED SYSTEM
EC-1S NA ' 21.0 | 47.0| 31.0 22.0  |NON-PLASTIC SM

EC-2S NA 2.2 2.454 23.0 | 37.0]| 43.0 20.0  |NON-PLASTIC SM

EC-35 NA 36.0 50.0 | 0.0 500 |40.7] _ | _ SM-ML
MC-1S| NA 2.7 2.575 28.0 |[37.0] 0.0 63.0 [30.7|31.1] _ ML
MC-2S | NA 25.0 | 37.0| 0.0 63.0 [34.0(21.6/12.4] . CL
MC-35 | NA 2.8 2.499 49.0 |39.0| 7.0 540 [386] _ | _ ML-SM

SKYLINE MINES DISCHARGE STUDY
EARTHFAX ENGINEERING




Project: Skyline Mines Discharge Study LABORATORY SUMMARY

Client: Earthfax Engineering
Project #: 401356

SPECS

Sample Location EC-1S
Laboratory Number 277
Sample Type Baggie
Date Received 11/27/01
Sampled By Earthfax
Method Used ASTM C136, C566, C117 & D4318
Plastic Limit The sample was non-plastic
GRADING

S

| % 172" 100.0%

E 3/8" 77.7%

Vv P #4 69.4%

E A #8 63.4%
S #16 55.5%
S #30 49.7%

S | #50 44.1%

| N #100 34.7%

Z G #200 21.9%

E

CMT ENGINEERING LABORITORIES




Project: Skyline Mines Discharge Study LABORATORY SUMMARY
Client: Earthfax Engineering

Project #: 401356
| SPECS
Sample Location EC-2S
Laboratory Number 277
Sample Type Baggie
Date Recéived 11/27/01
Sampled By Earthfax
Method Used ASTM C136, C566, C117, D4318
Plastic Limit The sample was granular and non-plastic
GRADING
S .
I % 1/2" 100.0%
E 3/8" 66.8%
\' P #4 56.6%
E A #8 50.4%
S #16 44.9%
S #30 41.1%
S ] #50 35.3%
| N #100 25.5%
z G #200 19.7%
E

CMT ENGINEERING LABORATORIES
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2000

DIRECT SHEAR - Consolidated Drained
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2500 -

32

Shear Stress PSF
o
8

’

1000

peak

129 g€
I

500

/

0

/

2
Normal Stress PSF
{Thousands)




Shear Stress, PSF

N
\
\

\

\

Direct Shear
Sample EC-2 S
3000 =
2500 : ’_/j,‘-’ . {4000 psf normal
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- /
2000 / /
1500 // ' ,
2000 psf normal
1000 / :
: / [1000 psf normal |
- 500 = -
0 ' .
0 0025 005 0075 01 0425 0.15 0175 02 0225 025 0275 0.3 0.325 0.35 0.375 04
Horizontal Deflection, inch
\ .




Project: Skyline Mines Discharge Study
Client; Earthfax Engineering
Project #: 401356

m<MmM-w0

MN—W

Sample Location
Laboratory Number
Sample Type

Date Received
Sampled By
Method Used

Plastic Limits

GRADING

QZ—-0wn>T

LABORATORY SUMMARY

SPECS

EC-3S

277

ngiie

11/27/01

Earthfax

ASTM C136, C566, C117 & D4318

The sample was non-plastic

3/8"

#8
#16
#30
#50

#100
#200

100.0%

99.8%

- 99.2%

97.5%

95.2%

91.3%

75.8%

49.5%

CMT ENGINEERING LABORATORIES




DIRECT SHEAR - Consolidated Drained

EC-38

2500 /
2000
T
/{ F=28°
1500 C =250 )sE

1000

S!ear Stress PSF

peak |

I

500

o

1 2
» Normal Stress PSF
{Thousands)




Direct Shear
Sample EC-3 §
2500
' R
/" \ e, T e e NOT S S
/ |4000 psf normal |
2000 / - —
" /
2 1500
g | [2000 p.gfnormalT
[ /
.§ 1000 /r/
/ - {1000 psf normal
500 /_,(
o | ]

0 0025 005 0075 0.1

0125 0.16 0175 0.2 0225 025 0275 0.3 0.325 0.35 0375 04
Horizontal Deflection, inch




Project: Skyline Mines Discharge Study
Client; Earthfax Engineering
Project #: 401356

m<m-—w

MN—-®

-Sample Location

Laboratory Number

Sample Type

Date Received

Sampled By

Method Used

Plastic Limit

GRADING

%

P

A

S #16
S #30
| #50
N #100
G #200

LABORATORY SUMMARY

SPECS

MC-1S

277

Baggie

11/27/01

Earthfax

ASTM C136, C566, C117 & D4318

LL

PL

30.7

31.1

100.0%

98.1%

95.8%

82.1%

62.7%

CMT ENGINEERING LABORATORIES




A F=34"
1500 Z*Svlgs’
& peak J /
1000
. />/

ear Stress PSF

.
0 1 2 3 4
Normal Stress PSF
{Thousands)

®
| DIRECT SHEAR - Consolidated Drained
. " MC-1 8
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Direct Shear
Sample MC-1 §
3000
‘ ‘ P B aa R
- ‘// ’ [4000 psf normal |
2500 ‘ e
2000
(18
4
8 1500
w
g | 2000 psf normal
o: | - (2000 ol |
1000
"1
: // 1 1000 psf normal
500 a—
0

0.026 0.05 0.075 0.1 0125 0.15 0175 02 0225 025 0275 0.3 0325 035 0375 04
Horizontal Deflection, inch ‘




Project: Skyline Mines Discharge Study LABORATORY SUMMARY
Client: Earthfax Engineering

Project #: 401356
SPECS
Sample Location MC-2S
Laboratory Number 277
Sample Type Baggie
Date Received 11/27/101
Sampled By Earthfax
Method Used ASTM C136, C566, C117 & D4318
Plastic Limits LL PL Pl
34.0 21.6 12.4

GRADING

S

| % *

E 3/8" 100.0%

\Y P #4 99.6%

E A #38 99.3%
S #16 98.5%
S #30 94.5%

S | #50 91.1%

| N #100 81.9%

Z G #200 63.4%

E

CMT ENGINEERING LABORATORIES




-3000
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DIRECT SHEAR - Consolidated Drained

2500

>

2000

/

Y
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Q
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S!ear Stress PSF
[

1000

/+\/
500

2
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2500
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3

S!ear Stress, PSF

1000

500

0

Direct Shear

Sample MC-2 8

/ - . 4000 psf normal

: [2000 psfnormal |
L] ' »

// !1 000 psf normﬂ

0 0025 0.05 0.075 0.1 0125 015 0.175 0.2 0225 025 0.275 0.3 0.325 0.35 0.375 04
Horizontal Deflection, inch




Project: Skyline Mines Discharge Study
Client: Earthfax Engineering
Project #: 401356

m<m-—w

MN -

Sample Location
Laboratory Number
Sample Type

Date Received
Sampled By
Method Used

Plastic Limits

GRADING

QZ-0ww>T

LABORATORY SUMMARY

SPECS

MC-3S

12"
3/8"

#8
#16
#30
#50

#100
#200

277

Baggie

11/27/01

Earthfax

ASTM C136, C566, C117 & D4318

The sample was non-plastic

100.0%

96.3%

93.0%

90.6%

88.3%

84.2%

80.0%

70.1%

54.3%

CMT ENGINEERING LABORATORIES




3500

3000

2500

8
3

!ear Strass PSF
o
Q
o

1000

500
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1 2
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Direct Shear
Sample MC-3 §
3500 .
3000 —— - 14000 psf normal
-l .
——

2500 -
7 /
2 yd
2000
g 4
) /
1§ 1500

‘5 / " 2000 psf normal |
e
1000 P ‘
L~ | |1000 psf normal_|
500 '
-0 t
0 0.025 0.05 0.075 0.1

0125 016 0175 02 0.225 025 0275 0.3 0325 0.35 0375 04
Horizontal Deflection, inch '




l‘ ‘

Project: Skyline Mine Discharge Study (UC-794 -02)

Client: Earthfax Engineering
~ Project #: 401356

LABORATORY SUMMARY
278
Bucket
11/26/01
ASTM C136, C566 & C117
EC-3B MC-3B MC-2B MC-1B EC-1B
100.0% 79.6% 100.0% 100.0% 75.3%
66.1% N/A 67.8% 81.9% . 66.1%
35.3% 66.2% 39.1% 49.7% 49.4%
20.8% 46.0% 21.9% 31.7% 31.8%
20.4% 24.4% 13.2% 23.5% 22.6%
18.3% C17.7% 10.4% 18.1% 18.0%
16.2% 13.4% 8.3% 16.0% 15.1%
13.9% 9.0% 5.9% 12.5% 12.4%
12.3% 7.3% 5.1% 11.6% 10.9%
7.7% 5.0% 3.5% 7.5% 6.8%
5.3% 4.0% 2.6% 5.3% 4.5%
3.0%: 3.2% 1.9% 3.4% 2.8%
1.7% 2.6% 1.5% 2.1% 1.8%
1.0% 2.0% 1.1% 1.2% 1.1%
0.4% 1.5% 0.7% 0.8% 0.6%
0.2% 1.1% 0.5% 0.5% 0.3%

CMT ENGINEERING LABORATORIES




Project Skyline Mine Discharge Study (UC-794-02) Date 11/26/01
Client - Earthfax Engineering Project No. 401356
Contractor Lab No. 278
Soil Description EC-1B Tech. Jeanne Richter
Source Method ASTM C 136
Use Of Material
- 100.00
\ 90.00
80.00
N ;

- ;70.00
\~ : ;:so.oo
°o <~ |
;50.00
\ :40.00
\ :
- A  30.00
\ tzo.oo
\ 1000

0.00

Percent Passing

150 125 100 . 75 50 25 0
Sieve Size mm




Project
Client

Contractor
Soil Description

Source

Use Of Material

Gradation Curve

Skyline Mine Discharge Study (UC-794-02)

Earthfax Engineering

EC-3B

Date

Project No.

Lab No.
Tech.
Method

11/26/01
401356

278

Jeanne Richter
ASTM C 136

- 100.00

£ 90.00

E 80.00

70.00

£ 60.00

- 50.00

Percent Passing

E 40.00

N

£ 30.00

E 20.00

\f 10.00

125

100

75

50

Sieve Size mm

25

0.00




Gradation Curve

Project Skyline Mine Discharge Study (UC-794-02) Date 11/26/01
Client Earthfax Engineering Project No. 401356
Contractor Lab No. 278
Soil Description MC-1B : Tech. Jeanne Richter
Source Method ASTM C 136
Use Of Material
T ' - 100.00
’ , 80.00
\ E
L 80.00
' \\ , E 70.00
AN _60 00 2
N -
\ s
< 50.00 +
\ S
40.00 &
>  30.00
E 20.00
~\; 10.00
0,00
140.05 130.05 120.05 110.05 100.05 90.05 80.05 70.05 60.05 50.05 40.05 30.05 2005 10.05 0.05
Sieve Size mm




¢ Gradation Curve

Project Skyline Mine Discharge Study (UC-794-02) Date 11/26/01
Client Earthfax Engineering Project No. 401356
Contractor Lab No. 278
Soil Description  MC-2B Tech. Jeanne Richter
Source Method ASTM C 136
Use Of Material ' :
- 100.00
\ ' E 90.00

N  80.00

E 70.00

AN
50.00

\‘  40.00
\\ F 30.00

/ /
Percent Passing

= - 20.00
\; 10.00
0.00
125.05 100.05 75.05 50.05 25.05 0.05

Sieve Size mm




Gradation Curve

Project Skyline Mine Discharge Study (UC-794-02) Date 11/26/01

. Client Earthfax Engineering Project No. 401356
Contractor Lab No. 278
Soil Description  MC-3B Tech. Jeanne Richter

Source Method ASTM C 136
Use Of Material

— 100.00

\ - 80.00

- 80.00

70.00
\ g
- 60.00

50.00
\ | 40.00
\\ 30.00
N 20.00
\\ 10.00

- 0.00
165.05 180.05 135.05 120.05 105.05 90.05 75.05 60.05 45.05 30.05 16.05 0.05

Sieve Size mm

Percent Passing




SOIL SAMPLE ANALYSIS REQUEST

EarthFax Project No.: UC-794-03
Collection Date: 16 Aug 2002

Analytical Laboratory: CMT Engineering Laboratories
215 North Redwood Road
Suite 2
North Salt Lake, Utah 84054
(801)936-1567

| Sample No. Sample Type Analyses Requested

MC-4D Grab Each sample to be analyzed (as appropriate
MC-4S Shelby tube to the sample type) for:
MC-5D Grab Dry unit weight
MC-58 Shelby tube Direct shear
Atterberg limits
MC-4SS Bulk grab Each sample to be analyzed for gradation
MC-58S Bulk grab by sieve analysis
Results to be reported to:
Rich White

EarthFax Engineering, Inc.
7324 South Union Park Ave.
Suite 100

Midvale, UT 84047

Phone: 801-561-1555
Fax: 801-561-1861
e-mail: rbwhite@earthfax.com




C/MT

'CONSTRUCTION MATERIALS TECHNOLOGIES
October 25, 2002

Nk

EarthFax Engineering, Inc.
Attn: Rich White

7324 South Union Park Ave.
Suite 100

Midvale, UT 84047

Project #: 0704, Lab Services
Lab #: 4674, 4675

Test Date:  08/21/02
EarthFax Project #: UC-794-03

ATTERBERG LIMITS ASTM D4318/AASHTO T89 & T90

Sample I.D.: MC-4D
Lab # 4674 - MC-4D

. Non-Plastic

Sample I.D.: MC-5D

Lab # 4675 — MC-5D
Non-Plastic

Sincerely, _

Manager

CONSTRUCTION MATERIALS TESTING o SPECIAL INSPECTION ¢ GEOTECHNICAL ENGINEERING
215 NO. REDWOOD RD. UNIT 2 NORTH SALT LAKE, UT 84054 (voice) 801.936.1567 (fax) 801.936.1465

A4




C/MT T
.:ONSTRUCTION MATERIALS TECHNOLOGIES \J_/

A\ 4

Earthfax Engineering, Inc.

Rich White

7324 South Union Park Ave. Suite #100
Midvale, UT 84047

Project#: 704, Lab Services — UC-794-03
Material: Pit Run
Source: MC-4SS

Lab #: 4677 ‘
Test: C-117, 136 Sieve Analysis
Sieve # % Passing
5” 93
4’ 93
3” : 85
2" 76

‘ 1-1/2" 64
1" 50
3/4" 41
1/2" 32
3/8" 28
#4 23
#8 ' 21
#16 18
#30 14
#50 9
#100 6
#200 3.2
Sincerely,
/%WW\_NQQ
Manager

CONSTRUCTION MATERIALS TESTING » SPECIAL INSPECTION o GEOTECHNICAL ENGINEERING
215 NO. REDWOOD RD. UNIT 2 NORTH SALT LAKE, UT 84054 (voice) 801.936.1567 (fax) 801.936.1465




C/MT

.:ONSTRUCTION MATERIALS TECHNOLOGIES

Earthfax Engineering, Inc.
Rich White

7324 South Union Park Ave. Suite #100

Midvale, UT 84047

Project#: 704, Lab Services — UC-794-03

Material: Pit Run
Source: MC-5SS

Ve

Manager

Lab #: 4676
Test: C-117, 136 Sieve Analysis
Sieve # % Passing
5 100
4’ 82.6
3" 57
21/2" 38
o 222
1-1/2" 17.3
1" 10.3
3/4" 7.6
1/2" 49
3/8" 4.1
#4 29
#8 24
#16 2
#30 1.6
#50 1.2
#100 0.8
#200 0.5
Sincerely,

I
N

CONSTRUCTION MATERIALS TESTING e SPECIAL INSPECTION e GEOTECHNICAL ENGINEERING

215 NO. REDWOOQOD RD. UNIT 2 NORTH SALT LAKE, UT 84054

(voice) 801.936.1567

(fax) 801.936.1465

N




FROM :

IGES,LAB. _Inc,SALTLRKECITY,UT  PHONE ND.

. BP16BS6111

Oct. 23 2002 84:31AM P2

3000

DIRECT SHEAR - Consolidated Drained

CMT, Baring MC-5, collected 8/14/02

2500

2000

T

=~ 33.5°
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FROM : IGES,LAB._Inc,SALTLAKECITY,UT  PHONE NO. :@ 6816856111 Oct. 23 2002 84:31AM P3

Direct Shear
CMT, Baring MC-5
3000
2500 / M —
/ {4000 pyf |
2000 /
%
n-.
;gz 1500 <
. g // (2000psf
1000
4
500 - ’ 11000 pof |
0 |
1)

0.025 005 0075 01 0126 015 0175 02 0225 0258 0.275 0.3 0325 0.35 0.375 04
Horizontal Deflection, inch




FROM : IGES,LAB, _Inc,SALTLAKECITY,UT  PHONE ND. @ B816856111 Oct. 23 2062 B4:32RAM P4

DIRECT SHEAR TEST DATA
ASTM D 3080

SUGES

movect __ CHMT PROJECT NUMBER: . ocation  EACYH Fée -
sornono.  ME—S smmeno_ﬂ'_[_l__‘f_[?b _oeptHe [ 9e0 TYPE OF TEST_ C«ﬁ
SOIL IDENTIFICATION TESTED BY: 0,22, 02
GENERAL DATA VvOID RATIO'COMPUTATION
INITIAL FINAL VOLUME TOTAL ~ Vi{cc)
SAMPLE HEIGHT (in,) J.0oo |.4972% VOLUME OF SOLID - V,(cc) N _
SAMPLE DIAMETER (in) 2ol VOUUME OF VOID = V,{ac) e
SAMPLE AREA (In3) . .58 VOID RATIO — o
SAMPLE VOLUME (in %) ‘ PEGREE OF SATURATION (%)
MOISTURES & DENSITIES SHEAR STRENGTH SUMMARY
SAMPLE WET WEIGHT & TARE (gms) Iﬁ?&»? S- L PEAK ULTIMATE
WEIGHT O TARE (gms) 7% A 4 I HORIZONY AL DEFORMATION (in.) _
SAMPLE WET WEIGHT NET (gme) 130.(1( 0.3\ SHEAR STRESS (paf) ] _
WET DENSITY {pef) . {08\ | /o8,
TARE NO. é
WET WEIGHT & TARE (gms) (.55 REMARKS: .
DRY WEIGHT & TARE (gms) 1L .8o (900 720
WEIGHT OF WATER (gms) 2000 (NOY,
WEIGHT OF TARE (gms)- 2.2 $fooo 2709
WEIGHT OF DRY SOWL (gms) (01.0 = 33.5°
WATER CONTENT (%) r8-( | 2F8.% c =89 £55. .
DRY DENSITY = v, (pcf) gy |_8Y.C R
Y= vl (Ve Vo) = S1— 10—
SPECIFIC GRAVITY ASSUMED Jickalolobiod s SNy ¢ G
OETERMINED wed for submission
Disapproved for sumbimission
[ Hotd for further action
SHEARING RATE DETERMINATION N -
f90 = . min. .
1200 = min. = Yy
ESTIMATED HORZONTAL N | /
OEFORMATIONAT FALURE©)=  ___in,
SR.=D,/ 12k in froin.

/




FROM @ IGES,LAB._Inc,SALTLAKECITY,UT  PHONE NO. : 8916856111 Oct. 23 20082 84:32AM PS5

DIRECT SHEAR - Consolidated Drained

CMT, Boring MCS, collected 8/14/02

3000
2500 / J
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§ eak /
‘ & p
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500 /
0 ¢
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Normal Stress PSF
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FROM : 1GES,LAB. _Inc,SALTLAKECITY,UT  PHONE NO.

. BBD16856111 Oct. 23 2002 P4:33AM P6
Direct Shear
CMT, Boring MC4S
3000
2500 eyt
/ [4600 5 |
/
2000 Tad

Shear Stress, PSF
o
8

. N
o0 ) T
o \g
500 - WWE
o<

0 0.025 005 0075 0.1

0126 015 0175 02 0225 025 0275 03 0326 035 0375 04
Horizontal Deflection, inch




FROM : IGES,LAB._Inc,SALTLAKECITY,UT PHONE NO. : 8816856111 Oct. 23 2082 04:33RAM P?

[

DIRECT SHEAR TEST DATA

. ASTM D 3080

v IGES

PROJECT CMT PROJECT NUMBER: LOCATION Mw_
somncno. Ml ~¢f S SAMPLE NO, ﬂ/l'f/dZ— oertreT) - L& OO _ TYPEOPTEST <D

SONL IDENTIFIGATION 5(’[3‘& 1 Arovs Tam‘%(‘_v 0,20, o2
GENERAL DATA VOID RATIO COMPUTATION
INITIAL | FINAL VOLLME TOTAL - Vyec) '
SAMBLE HEIGHT (in.) lp00 |.9947 VOLUME OF SOLID ~ V,fcx)
SAMPLE DIAMETER (In) 2 MiLb VOLUME OF VOID -- V,(ct)
SAMPLE ARBA (i) YSs¥) ' VOID RATIO — & | -
SAMPLE VOLUME (in.’)_ DEGREE OF SATURATION (%)

MOISTURES & DENSITIES SHEAR STRENGTH SUMMARY
swezwerwmonTaTARE ey (4085 | PEAK ULTWATE
WEIGHT OF TARE (gms) <371 1. . HORIZONTAL DEPORMATION (in.)

SAMPLE WET WEIGHT NET gms) (/S Bl | r£3,57 SHEAR STRESS (psf)
' WET DENSITY (pef), 1t1.24 120.5

TARE NO. i

WET WEIGHT & TARE (gms) 16¢.52- REMARKS:
DRY WEIGHT & TARE (gme) e 1126.68 (600 829
WEIGHT OF WATER (gris) __ 2400 1452
WEIGHT OF TARE (gms)’ o lzrAs ¥doo 252 e e
WEIGHT OF DRY SOR (gms) 102.-8 a’ = 30° ——
WATER CONTENT (X) 28.2| 26.2 S & = 250 ys¢
DRY DENSITY ~ v, (peh 4¢.S | 955 o e e
10= yda (Vo Vi) = St~¢0 -2

SPECIFIC GRAVITY [] assumen :ﬁ&&:&"ﬁmé lv/‘M s e

[ oeTermineD Enpproved for submission
[} Disapproved for sumbmission

I Hoid tor further action

SHEARING RATE DETERMINATION CoMmEnTs:

tgg = ) min,

12100 = min. =ty "
ESTIMATED HORIZONTAL sy . !/ {
DEFORMATION AT FAILURE (D) = in,

SR =0y /120 = in.frain.




‘ SOIL SAMPLE ANALYSIS REQUEST

EarthFax Project No.: UC-794-03
Collection Date: 22 Nov 2002

Analytical Laboratory: AGEC
600 West Sandy Parkway
Sandy, UT 84070
Phone: 566-6399

Sample No. Sample Type Analyses Requested
MC-6 Grab (ziplock) Atterberg limits
Shelby tube Direct shear, dry unit weight
Bulk grab (bucket) Gradation by sieve analysis

. Results to be reported to:

Rich White

EarthFax Engineering, Inc.
7324 South Union Park Ave.
Suite 100

Midvale, UT 84047

Phone: 801-561-1555
Fax: 801-561-1861
e-mail: rbwhite@earthfax.com




s %

Applied Geotechnical €ngineering Consultants, Inc.

January 15, 2003

Farthfax Engineering
7324 South 1300 East, Suite 100
Midvale, UT 84047

Altention: Rich White
Fax No. 561-1861

Subject: Geotechnical Laboratory Testing
EarthFax Project No. UC-794-03
AGEC Project No. 1020023

Gentlemen:

Applied Geolechnical Engineering Consultants, Inc., was requested to conduct laboratary
testing on 3 samples received in our laboratory on November 11, 2002. These
samples(bucket, bag, and shelby tube) were all identified as MC-6. Laboratory testing was
perforined in general accordance with the following test methods.

—e

i Test Test Method
Moisture Conlent ASTM D 2216

Dry Density ASTM D 2937

Sieve Analysis ASTM C 136
Atterberg Limits ASTM D 4318

. Direct Shear ASTM D 3080

I he sicve analysis was performed on the bucket sample. The Atterberg limnits were performed

on tho bag sample. Moisture content, dry density and direct shear testing were perfarmed on
tha shelby tube sample.

The sieve analysis is presented graphically on Figure 1. The moisture content, dry density and
direct shear results are presented on Figure 2. The results of the atterberg limits test indicate
a liquid limit 6f 33% and a plasticity indox af 119%.

A —tiats oo o ma—ts w——— o o




If we can be of further assistance, please do not hesitate to call.
Sincercly,

APPLICD GFOTECHNICAL ENGINEERING CONSULTANTS, INC.
' _".,-"—) . -

——
———

I - M‘
John S M/)

ReviBwed by SDA, P.E.




APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

Hv(humétar Analysiz Sieve Analysis
__Timo Readings U.S. Standard Serics ] Clear Square Opcnings
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Sample Description  Poorly Graded Gravel (GP)
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Project No. 1020023 GRADATION TEST RESULTS Figure 1




Applied Geotechnical Engineering Consultants, Inc.

T ]
r ¢ = 00 psf
3 — - -+ - ————
:T/Z
v
£,
CTJ A " vr @ ————e - -
2
£
v)
1 Vewm o e "P/ ——e ‘e - . -
il
-
o~ d
0 ” ve m L +
0 1 F) 3 4 5 [
Normid Siess, ksl
a5 LY s £Y Xy’
Tast No, (Symbol) EHECHES
liamalo Typo Undisdurbod
50 °°°m°°’” Longth, in. 100 | 100 | 100
iDiimeter, in. 1.93 183 1.9
ﬁry Density, pel N/A N/A N/A
25 fMoisture Content, % NIA N/A N/A
[Conslidution Load, kel 1.0 2.0 1.0
" INormal Load, kef 1.0 2.0 4.0
fag {iShear Sirees, kuf 077 | 185 | 323
g Remarks Sirain Ralo 0.05 in/min.
(A
&
Y
G186
‘1.0 Rgamplo Index Propariies
' {{Dry Density, pef 88
Molslure Conlont, % 71
08 Liquid LimH, % N/A
' Plasticity Index, % N/IA
Pcrconl Gravel N/A
0.0 lF’crconI Sand N/A
020 030 0.40 050 {Percen! Passing No. 200 Sieve: N{A e
Hatvantal Displacemunt, in,
rypu: af Teml Consolidated, Wetted )

Savplu Desttiption

Project No. 1020023

—r—eren e ) ——

Clayey 3and with organics

From MC-6 Shelby Tube

Direct Shear Test Results

Figure 2




Canyon Fuel Company Mine-Water Discharge Impact
. Skyline Mine December 2002

APPENDIX D

Water Quality Data Sheets




11/25/02 10:37 FAX 435 448 2632 SKYLINE MINE doo2

GENERAL OFFICES: 1913 SOUTH HIGHLAND AVE., SUITE 210-B. LOMBARD, ILLINOIS 60148 « TEL: 630-853-9300 FAX: 630-953-8306

SINCE 1908° r \
@ SGS Member of the SGE Group (Soclété Générale de Survelliance)

ADDRESS ALL CORRESPONDENCE TO:

P.0. BOX 1020

HUNTINGTON, UT 84528

} TEL: (435) 653-2311

‘ l COMMERCIAL TESTING & ENGINEERING CO.

FAX: (435) 653-2436
August 21’ 2002 www.comteco.com
CANYON FUEL CO., SKYLINE MINES
HC 35 P.0O. Box 380

Helper, Utah 84526 Sample identification by
Skyline
ID:MC-1
Kind of sample Water ) RECEIVED 1650
reported to us SAMPLED 10.00
FIELD MEASUREMENTS
Sample taken at Skyline FLOW 12.42 TEMP 13.9
COND 496 pH  8.52
Sample taken by K2 D.O. §6.75 TURBRIDITY 3
NOTES:

Date sampled August 15, 2002

Date raceived August 15, 2002
Page 1 of 1

Analysis report no. 59-243385

Analyzed
Parameter Resgult MRL  Units Method Date/Time/Analyst
.Solids, Total Dissolved 298 10 mg/1 EPA 160.1 08-19-2002 0800 SC
Solids, Total Suspended 27 5 mg/1 EPA 160.2 08-15-2002 0800 S&C

AXEID) _
‘_.'m Respectiully suomitted, o

‘ COMMERCIAL TESTING & ENGINEERING CO.

Huntington Laboratory -
F-465

TEOME AN rAMNrTIAMS AL OEVEDRE




GENERAL OFFICES: 1915 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 - TEL: 630-953-9300 FAX: 630-953-9306

Tk COMMERCIAL TESTING & ENGINEERING CO.

SINCE 1908* ( \
@ SGS Member o the SGS Group (Société Géneéralc de Surveillance)

ADDRESS ALL CORRESPONDENCE TO:

P.0. BOX 1020

HUNTINGTON, UT 84528

TEL: (435) 653-2311

’ August 21, 2002 FAX: (435) 653-2436
. www.comtleco.com

11725702 10:37 FAX 435 448 2632 SKYLINE MINE doo3
|
|
|

CANYON FUEL CO., SKYLINE MINES
HC 35 P.0O. Box 380

Helper, Utah 84526 Sample identification by
Skyline
ID:MC-2
¥ind of sample Water RECEIVED 1650
reported to us SAMPLED 1030
FIELD MEASUREMENTS
Sample takem at Skyline FLOW 20.95 TEMP 14.0
COND 455 PHE p.SO
Sample taken by K2 D.0O. ¢6.88 TURBIDITY 2.6
NOTES :

Date pampled August 15, 2002

Date received Auéust 15, 2002
Page 1 of 1

Analysis report mno. 59-24336

Analyzed
Paramater Regult MRL  Tnits Method Date/Time/Analyst -
.Solids, Total Dissolved 293 10 mg/1l EPA 160.1 0B-18-2002 0800 sSC
Solids, Total Suspended 24 5 mg/l EPA 160.2 08-19-2002 0800 SC

[EAx=
%@ Respectiully submitted,

COMMERCIAL TESTING & ENGINEERING CO. MEMBER

Huntington Laboralory

F-465
Original Walcrmarked For Your Proteclion

TERMS AND CONDITIONS ON REVERSE




GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 80148 - TEL: 630-353-9300 FAX: 630-853-9306

ATE COMMERCIAL TESTING & ENGINEERING CO.

SINCE 1008°
. @ SGS Member of Ine SGS Group (Soci¢ts Génerale de Surveillance)

ADDRESS ALL CORRESPONDENCE TO:

P.O. BOX 1020

HUNTINGTON, UT 84528

TEL: (435) 653-2311

} ARugust 21, 2002 FAX: (435) 653-2436
www.comteco.com

11/25/02 10:38 FAX 435 448 2632 SKYLINE MINE @oo4
\
|
|
|
|
\

CANYON FUEL CO., SKYLINE MINES
HC 35 P.O. Box 380

Helper, Utah B4526 Sample identification by
Skyline
ID:MC-3
Kind of sample Water RECEIVED 1650
reported to us SAMPLED 1140
FIELD MEASUREMENTS
Sample taken at Skyline FLOW 20.17 TEMP 16.1
COND 526 PH  8.49
Sample taken by K2 D.0. 17.35 TURBIDITY 2.1
NOTES:

Date sampled August 15, 2002

Date received August 15, 2002

Page 1 of 1
Analysis report no. 59-24337
Analyzed
Parameter Result MRL Units Matheod Date/Time/Analygt
Solids, Total Dissolved 308 10 mg/l EPA 160.1 06-19-2002 0800 SC
Solids, Total Suspended 14 5 mg/l EPA 160.2 08-15-2002 0BOO SC

1
| —
[':L Respectiutly submbtted,
. : COMMERCIAL TESTING & ENGINEERING CO. MEMBER

=

Huntington Laboratory

F-485
Orniginal Walsrmarked For Your Protaction TERMS AND CONDITIONS ON REVERSE




11725702 10:38 FAX 435 448 2632 . SKYLINE MINE doos

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 s TEL; §30-853-9300 FAX: 630-853-9306

SINCE 1908"°
. @ SBS Member of the SGS Group (Soclélé Générale de Survelilance)

ADDRESS ALL CORRESPONDENCE TO:

P.O, BOX 1020

HUNTINGTON, UT 84528

TEL: (435) 653-2311

2 August 21, 2002 FAX: (435) 853-2436
www.Comieco.com

‘ l COMMERCIAL TESTING & ENGINEERING CO.

CANYON FUEL CO., SKYLINE MINES
HC 35 P.O. Box 380

Helper, Utah B4526 Sample identification by
: Skyline

ID:MC-4

Kind of sample Water RECEIVED 1650

raported to us SAMPLED 1100

FIELD MEASUREMENTS

Sample taken at Skyline FLOW 17.01 TEMP 15.9
COND 504 PH  8.50

Sample taken by K2 D.O. 7.13 TURBIDITY 2.7
NOTES:

Date sampled August 15, 2002

Date received August 15, 2002
Page 1 of 1

Analysis report no. 59-24338

Analyzed
Parameter Result MRL TUnits Mathod Date/Time/Analyst
.Solids, Total Digsolved 297 10 mg/1 EPA 160.1 08-19-2002 0800 SC
Solids, Total Suspended 23 5 mg/1 EPA 160.2 08-19-2002 0800 SC

Respectiuity submitted,

. F A X = COMMERCIAL TESTING & ENGINEERING CO. MEMBER
=D =—r

Huntington Laboratory

F-465
Original Welermarked For Your Proteclinn TERMS AND CONDITIONS ON REVERSE




11/25/02 10:38 FAX 435 448 2632 SKYLINE MINE R doos

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « TEL: 620-953-9300 FAX: 830-953-9306

SINCE 1808*
‘ @ SES Mamber of the SGS Group (Sociéle Genérale da Surveillance)

ADDRESS ALL CORRESPONDENCE TO:

P.0, BOX 1020

HUNTINGTON. UT B4528

TEL: (435) 653-2311

} August 21, 2002 FAX: (435) 653-2436

wWwWw.COmieco.com

I COMMERCIAL TESTING & ENGINEERING CO.

CANYON FUEL CO., SKYLINE MINES
HC 35 P.O. Box 380

Helper, Utah B4526 Sample identification by
Skyline
ID:MC-5
Kind of gsample Water RECEIVED 1650
reported to us SAMPLED 0930
FIELD MEASUREMENTS
Sample taken at Skyline FLOW 1.009 TEMP 5.1
’ COND 538 PH  8.3¢
Sample taken by K2 D.0. 7.07 TURBIDITY 3.5
NOTES:

Date sampled Augqust 15, 2002

Date received August 15, ‘2002
Page 1 of 1

analysis report no. 59-24339%

Analyzed
Parameter Result MRL Unite Method Date/Time/Analyst
‘olids, Total Dissolved 312 10 mg/l EpPA 160.1 0B-15-2002 0B0OO SC
Solids, Total Suspended 12 5 mg/1 EPA 160.2 08-15-2002 0800 SC

FA XE Respsctiully submiticd,
COMMERCIAL TESTING & ENGINEERING CO.

Huntington Laboralory

F-465
E
Original Watermarked For Your Proleclion TERMS AND CONDITIONS ON REVERS




11/25/02 10:38 FAX 435 448 2632 SKYLINE MINE

Mountain States Analytical. LLC

1645 West 2200 Soutl © Sakr Jake Cily, Uluh 84119 - ¥00-973-6724

@oo7

Client: Mr. Chris TTansen Report Number: 0208148-1
Canyon Fucl Company, LLC Date Reporicd: 08/26/02
Skyline Mines Wark Oriler: 0208148
HC 35 Box 380 Lab Sample ID: 0208148-01A
Helper, UT 84526 Client Sample ID:  MC-|
(435) 448-6463 Date Collected: 08/15/02
Project: 3rd Quarter Dare Received: 08/21/02 08:50
Project TD: Matrix: Water
Purchase Order: COCID: 25266
Parameter Result MDL PQL Units DF Date Analyzed  Analyst
EPA 365.3: Phosphorus. Total as P, Water
Phosphorus, total U 0.02 0.1 mg/L I 08/22/02 NWL

U - Not detecied above e MDL
1 - Anulyte derecred below the PQL E - Resuleis oulside ol quantitation range

¥ - Result is greater than the associated action level

B - Analywe deteeted in the assaciated Method Blunle

S -Resnls ontside narmal recovery limits

R - RPD entside normal precision limis

Individual pages or poriions of 1his repore may not be separuted and presented tor regululory complianee.




11/25/02 10:38 FAX 435 448 2632 SKYLINE MINE

S

Mountain States Analytical, LLC

‘ 1645 West 2200 South - Suls Lake Ciry. Ulah 84119 - 800-973-6724

@oos

Client: Mr. Chris Hansen Repor! Number: 0208148-1
Canyon Foel Company, LLC Darte Reported: 08/26/02
Skylinc Mines Work Order: 0208148
HC 35 Box 380 Lab Sample TD: 0208148-02A
Helper, UT 84526 Clicat Sample [D: M(-2
(435) 448-6463 Date Collected: 08/15/02
Projeet: 3vd Quarter Date Received: 08/21/02 08:30
Praject ID: Marrix: Warer
Purchase Qrder: cocm: 25266
Parameter Result MDL QL Units DF Date Analyzed  Analyst
EPA 365.3: Phosphurus, Toral as P, Water
PPhosphorus, total u 0.02 0.1 mel i 08/22/02 NWIL

' U - Nt Jetecred above the MDL

T - Analyte delected below the PQL F - Resull is owtside of quantitation range

* - Result is greater than the associated action level

B - Analyte detected in the assaciared Merhod Blank

S -Results ourside normal recovery limits

R - RPD ourside normal precision himits

Individual pages or porrions of this report may not be separated and presented For regulatory coniplianee.




11725702 10:38 FAX 435 448 2632 SKYLINE MINE [Boog
.‘k "H . - 1
aBBe® " .
=55 Mountain States Analytical, LLC Ty
1645 West 2200 South + Salr Lake City. Utah 84119 - §00-973-6724
Client: Mr. Chris Hanscn ’ Report Number:  0208148-1
Canyon Fuel Company, LLC Date Reported: 08/26/02
Skyline Mincs Work Order: 0208148
HC 35 Box 380 Lab Sample ID: 0208148-05A
Helper, UT 84526 Client Sample 1D:  M(-3
(435) 448-6463 Date Collected: 08/15/02
Projeet: 3rd Quarter Date Reccived: 08/21/02 08:50
Project TD: Matrix: Water
Purchase Order: COCTD: 25266
Parameter Resulr MDL PQT. Units DF Date Analyzed  Anulyst
EPA 365.3: Phosphorus, Total as P, Waler
Phasphorus, total LY 0.02 ©o0l my/l. l 08/22/02 NWL
\
|
‘ U - Not deteeted above the MDL B - Analyte deteeted in the associuted Method Rlank § -Results outside norm! reeavery limits
J - Analyte detected hetow the PQL L - Result iy vutside of quantitation range R - RPD owiside normal precision limity

* - Result is prearer than the associuted acrion level

individual pages or portions of this repori may nar he separatcd and presented for regulatory complhance.




11/25/02 10:39 FAX 435 448 2632 . SKYLINE MINE

@o1o0

S

~=2+3 Mountain States Analytical, LLC SO R SRS

[ 645 Weat 2200 Sourh - Sali Lake City, Urah #4119 - 800.973-6724

Client: Mr. Chris Hanscn Report Number: 0208148-1
Canyon Fucl Company, LLC Date Reported: 08/26/02
Skyline Mines Work Order: 0208148
HC 35 Box 380 1.ab Sample [D: 0208148-04A
Helper, UT 84526 Client Sample TD:  MC-4
(435) 448-6463 Date Collected: 08/15/02
Project: 3rd Quarter Tate Recrived: 08/21/02 D8:50
Project ID: Matrix: Warter
Purchase Ovder: COC1b: 25206
Parameter Resuit MDL PQL Units DF Date Analyzed  Analyst
EPA 365.3: Phosphorus, Total as P, Water
Phosphorus, Lotal (o) 0.02 0.1 mg/L ! 08/22/02 NWL
N
|
|
e o o C————————— ! e .
. ] .— N(-u :I.‘.-.w.-cu:d abave the MDL ‘ B - Anulyle de.l ected inthe nssm:i:uc; Method Ul;rr . S «Resulix nulsxd.c.. n(;r-mul rccuvco; l.imil,ﬂ

J - Analyre deteeted below the PQT. L - Resuli is oinside of gnantication range R « RPD ourside narmal precision limits

* - Result is greater than the nssociated action level

Ludividnal pages or portions ulihis repor may nat be separmed ind presented for regulatory complinnee.




11/25/02 10:39 FAX 435 448 2632 _ SKYLINE MINE do11
Sy
L L) . .
=% Mountain States Analytical, LLC '- . ¥
. 1645 West 2200 South - Salt Lake City, Urah 84119 - 800-973.6724
Client: Mr. Chris Hansen Report Number: 0208148-1
Canyon Fuc] Company, LLC Date Reported: 08/26/02
Skyline Mines Work Order: 0208148
11C 35 Box 380 Lab Sample 1D: 0208148-05A
Helper, UT 84526 Client Sample TD:  MC-5
(435) 448-6463 Date Collected: 08/15/02
Project: Srd Quarter Date Reccived: 08/21/02 0R:50
Project ID: Matrix: Warer
Purchase Order: coC 1D 25260
Parameter Result MDIL PQL Units DF Date Analyzed  Anmalyst
EPA 365.3: Phosphorus, Total as P, Water
Phosphorus, toll ¥ 0.02 0.l iny/l. | 08/22/02 NWL

1J - Not detected above the MDL B « Analyte deteered in the nssociated Methud Rlank 8§ -Resuhs outside normal recovery limis

J - Analyte deteeted helow the PQL F. - Result is outside of quuntitivion range R - RPD outside normal precision limics

* - Result is greater than Lhe associated acrion level

Individual pages or portinns ot this report muy uot he separated and presented lor regalasory compliance.




(11/25/02_10:39 FAX 435 448 2632 SKYLINE MINE @o12

. "'."'-. Mountain States Analytical, LLC

. 1645 West 2200 South - Salt Lake Ciry, Utah §4119 - B00-973-6724

Qlicnt: Mr. Chris Hansen Report Number: 0208148-1
Canyon Fuel Company. LLC Nate Reported: n8/26/02
Skyline Mincs Work Order: (120814%
HC 35 Box 330 Lab Sample 1D: 0208148-06A
Helper, UT 84526 Client Sample ID:  MD-|
(435) 448-6463 Date Collected: 08/15/02
Pruject: Ind Quarter Dute Received: 08/21/02 08:50
Projeet ID: Matrix: Warer
Purchase Order: COC 1D: 25266
Parameter Result MDL PQL Units DF Date Analyzed  Analyst

EPA 365.3: Phosphorus, Total as P, Water

'hosphorus, total u 0.02 0.1 my/L 1 08/22/02 NwI.
|
|
|
L - Not deteeted above the MDL B - Analyte detected in the ussociared Merhod Blank 8 -Resuhs omside nomoul recavery limits
1 - Analyre deteered below the PQL E - Result is outside of quantitation range R - RI'D outside normal preeision limils
* - Result is grearer than the associated action level Y

Individual pages or portions of this report nnry not be scparated nnd presented for regulatory compliance.




GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 630-953-9300 FAX: 630-853-9306

: i COMMERCIAL TESTING & ENGINEERING CO.

SINCE 1908 @ SGS Member of the SGS Group (Société Générale de Surveillance)
. Committed To Excellence ADDRESS ALL CORRESPONDENCE TO:
PO. BOX 1020
HUNTINGTON, UT 84528
TEL: (435) 653-2311
> October 25, 2002 FAX: (435) 653-2436
www.comteco.com
CANYON FUEL CO., SKYLINE MINES
HC 35 P.O. Box 380
Helpex, Utah 84526 : Sample identification by
Skyline
ID:MC-1
Kind of sample Water RECEIVED 1650
reported to us SAMPLED 1140
FIELD MEASUREMENTS
Sample taken at Skyline Mine TEMP 12.8 COND 761
PH 8.63 TURB 9
Sample taken by E. Peterson
NOTES:
Date sampled October 17, 2002
Date received October 17, 2002
Page 1 of 1
Analysis report no. 59-24664 ,
Analyzed
Parameter Result MRL Units Method Date/Time/Analyst
olids, Total Dissolved 522 10 mg/1l EPA 160.1 ©10-23-2002 1015 BLP
‘3lids, Total Suspended 5 5 mg/1l EPA 160.2 10-23-2002 1015 BLP
F D Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.
. e ME M BE R

Huntlngton Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
2-465
Jriginal Watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE




o 0
X '."- Mountain States Analytical, LLC

1645 West 2200 South - Salt Lake City, Utah 84119 - 800-973-6724

‘Iient: Mr. Chris Hansen

Report Number: 0212012-1
Canyon Fuel Company, LLC Date Reported: 12/10/02
Skyline Mines Work Order: 0212012
HC 35 Box 380 Lab Sample ID: 0212012-01A
Helper, UT 84526 Client Sample ID:  MC-|
(435) 448-6463 Date Collected: 11/29/02
Project: 4th Qtr Sampling Date Received: 12/03/02 09:00
Project ID: Matrix: Water
Purchase Order: COCID: 26073
Parameter Result MDL PQL Units DF Date Analyzed  Analyst
EPA 365.3: Phosphorus, Total as P, Water
Phosphorus, total U 0.02 0.1 mg/L 12/04/02 09:50 JKH

.l - Not detected above the MDL

J - Analyte detected below the PQL

* - Result is greater than the associated action level

B - Analyte detected in the associated Method Blank

E - Result is outside of quantitation range

S -Results outside normal recovery limits

R - RPD outside normal precision limits

Individual pages or portions of this report may not be separated and presented for regulatory compliance.




GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 * TEL: 630-953-9300 FAX: 630-953-8306

: I COMMERCIAL TESTING & ENGINEERING CO.

SINCE 1908®
@ SGS Member of the SGS Group (Société Générale de Surveiliance)

. Committed To Excellence ADDRESS ALL CORRESPONDENCE TO:
PO. BOX 1020

HUNTINGTON, UT 84528

TEL: (435) 653-2311

’ October 25, 2002 FAX: (435) 653-2436

www.comteco.com
CANYON FUEL CO., SKYLINE MINES
HC 35 P.0O. Box 380

Helper, Utah 84526 Sample identification by

Skyline
ID:MC-2

Xind of sample Water RECEIVED 1650

reported to us SAMPLED 1215

FIELD MEASUREMENTS

Sample taken at Skyline Mine TEMP 13.5 COND 735

pH 8.64 TURB 8

Sample taken by E. Peterson

NOTES :
Date sampled October 17, 2002

Date received October 17, 2002
Page 1 of 1

Analysis report no. 59-24665

. Analyzed

Parameter Result MRL  Units Method Date/Time/Analyst ’

Solids, Total Dissolved 486 10 mg/1l EPA 160.1 10-23-2002 1015 BLP
lids, Total Suspended 5 5 mg/1 EPA 160.2 10-23-2002 1015 BLP

P

1 I i6- 5 j_]—o Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO. '
. % ACIL
Huntington Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
F-465
Original Watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE




o
.."‘ Mountain States Analvtical, LLC

1645 West 2200 South - Salt Lake City, Utah 84119 - 800-973-6724

‘lient: Mr. Chris Hansen

I- Analyte detected below the PQL E - Result is outside of quantitation range

* - Result is greater than the associated action level

Report Number: 0212012-1
Canyon Fuel Company, LLC Date Reported: 12/10/02
Skyline Mines Work Order: 0212012
HC 35 Box 380 Lab Sample ID: 0212012-02A
Helper, UT 84526 Client Sample ID:  MC-2
(435) 448-6463 Date Collected: 11/29/02
Project: 4th Qtr Sampling Date Received: 12/03/02 09:00
Project ID: Matrix: Water
Purchase Order: COCID: 26073
Parameter Result MDL PQL Units DF Date Analyzed Analyst
EPA 365.3: Phosphorus, Total as P, Water
Phosphorus, total 18} 0.02 0.1 mg/L 12/04/02 09:50 JKH
- Not detected above the MDL B - Analyte detected in the associated Method Blank S -Results outside normal recovery limits

R - RPD outside normal precision limits

Individual pages or portions of this report may not be separated and presented for regulatory compliance.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 « TEL: 630-953-9300 FAX: 630-953-9306

SINCE 1908®

@ SES Member of the SGS Group (Société Générale de Surveillance)

> October 25, 2002

CANYON FUEL CO.,

HC 35 P.O. Box 380
Helper, Utah 84526

Kind of sample
reported to us

Water

SKYLINE MINES

Committed To Excellence

ADDRESS ALL CORRESPONDENCE TO:

P.O. BOX 1020
HUNTINGTON, UT 84528
TEL: (435) 653-2311

FAX: (435) 653-2436
www.comteco.com

Sample identification by

Skyline
ID:MC-3

RECEIVED 1650
SAMPLED 1325

FIELD MEASUREMENTS -

Sample taken at Skyline Mine TEMP 12.5 COND 706
pH 8.86 TURB 8
Sample taken by E. Peterson
NOTES:
Date sampled October 17, 2002
Date received October 17, 2002
Page 1 of 1
Analysis report no. 59-24666
: Analyzed
Parameter Result MRL Units Method Date/Time/Analyst
olids, Total Dissolved 481 10 mg/1l EPA 160.1 10-23-2002 1015 BLP
lids, Total Suspended . <5 5 mg/1l EPA 160.2 10-23-2002 1015 BLP
LQ.E.’;Q_ﬁ Respectfully submitted,

-465

Jriginal Watermarked For Your Protection

Huntington Laboratory
OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

TERMS AND CONDITIONS ON REVERSE

COMMERCIAL TESTING & ENGINEERING CO.

MEMBER



..':'. Mountain States Analvtical, LLC

1645 West 2200 South - Salt Lake City, Utah 84119 - 800-973-6724

.:lient: Mr. Chris Hansen Report Number: 0212012-1
Canyon Fuel Company, LLC

Skyline Mines
HC 35 Box 380

Date Reported: 12/10/02
Work Order: 0212012
Lab Sample ID: 0212012-03A

Helper, UT 84526 Client Sample ID:  MC-3
(435) 448-6463 Date Collected: 11/29/02
Project: 4th Qtr Sampling Date Received: 12/03/02 09:00
Project 1D: Matrix:. Water
Purchase Order: COC1D: 26073
Parameter Result MDL rQL Units DF Date Analyzed Analyst

EPA 365.3: Phosphorus, Total as P, Water

Phosphorus, total U 0.02 0.1 mg/L 1 12/04/02 09:50  JKH

B - Analyte detected in the associated Method Blank

U - Not detected above the MDL S -Results outside normal recovery limits

I- Analyte detected below the PQL E - Result is outside of quantitation range R - RPD outside normal precision limits

* - Result is greater than the associated action level

Individual pages or portions of this report may not be separated and presented for regulatory compliance.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1912 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 630-253-9300 FAX: 630-853-9306

SINCE 1908®

®
>

October 25, 20

CANYON FUEL CO

@ SGS Member of the SGS Group (Société Générale de Surveillance)
Committed To Excelience

02

SKYLINE MINES

.t

HC 35 P.O. Box 380

Helper, Utah 8

Kind of sample

4526

Water

ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020

HUNTINGTON, UT 84528

TEL: (435) 653-2311

FAX: (435) 6563-2436

www.comteco.com

Sample identification by
Skyline

ID:MC-4

RECEIVED 1650

reported to us SAMPLED 1255
FIELD MEASUREMENTS
Sample taken at Skyline Mine TEMP 15.2 COND 681
PH 8.95 TURB 6
Sample taken by E. Peterson
NOTES:
Date sampled October 17, 2002
Date received October 17, 2002
Page 1 of 1
Analysis report no. 59-24667
Analyzed
Parameter Result MRL Units Method Date/Time/Analyst
olids, Total Dissolved 489 10 mg/1 EPA 160.1 10-23-2002 1015 BLP
‘lids, Total Suspended 5 5 mg/1 EPA 160.2 10-23-2002 1015 BLP

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
TERMS AND CONDITIONS ON REVERSE

F-465
Original Watermarked For Your Protection

Respectfully submitted,

COMMERCIAL TESTING & ENGINEERING CO.
MEMBER

Huntington Laboratory




s'* Mountain States Analvtlcal LLC

1645 West 2200 South - Salt Lake City, Utah 84119 - 800-973-6724

.Iient: Mr. Chris Hansen

Report Number: 0212012-1

Canyon Fuel Company, LLC Date Reported: 12/10/02
Skyline Mines Work Order: 0212012
HC 35 Box 380 Lab Sample ID: 0212012-04A
Helper, UT 84526 Client Sample ID: MC-4
(435) 448-6463 Date Collected: 11/29/02
Project: 4th Qtr Sampling Date Received: 12/03/02 09:00
Project ID: Matrix: Water
Purchase Order: COC1ID: 26073
Parameter Result MDL PQL Units DF Date Analyzed  Analyst
EPA 365.3: Phosphorus, Total as P, Water
Phosphorus, total U 0.02 0.1 mg/L 1 12/04/02 09:50 JKH
‘) - Not detected above the MDL B - Analyte detected in the associated Method Blank S -Results outside normal recovery limits
I - Analyte detected below the PQL E - Result is outside of quantitation range R - RPD outside normal precision limits

- Result is greater than the associated action level

Individual pages or portions of this report may not be separated and presented for regulatory compliance.




: E COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1918 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 » TEL: 630-953-9300 FAX: 630-953-8306

SINCE 1908®
@ SGS Member of the SGS Group (Société Générale de Surveillance)
. Committed To Excellence ADDRESS ALL CORRESPONDENCE TO:
PO. BOX 1020
HUNTINGTON, UT 84528
TEL: (435) 653-2311
’, October 25, 2002 FAX: (435) 653-2436

www.comteco.com
CANYON FUEL CO., SKYLINE MINES

HC 35 P.0O. Box 380

Helper, Utah 84526 Sample identification by
Skyline
ID:MC-5
Kind of sample Water RECEIVED 1650
reported to us SAMPLED 1425
FIELD MEASUREMENTS
Sample taken at Skyline Mine TEMP 10.8 COND 575
pH 8.23 TURB 44

Sample taken by E. Peterson

NOTES:
Date sampled October 17, 2002

Date received October 17, 2002
Page 1 of 1

Analysis report no. 59-24668

: Analyzed
Parameter Result MRL Units Method Date/Time/Analyst
Solids, Total Dissolved 367 10 mg/1 EPA 160.1 10-23-2002 1015 BLP
lids, Total Suspended . 60 5 mg/1l EPA 160.2 10-23-2002 1015 BLP

- = Respectfully submitted,

, ‘2-4 A 2\{ : COMMERCIAL TESTING & ENGINEERING CO.
5 - 2/-C 3

-d

——
Huntington

Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Jriginal Watermarked For Your Protection TERMS AND CONDITIONS ON REVERSE




"'~ Mountain States Analytical, LLC

1645 West 2200 South - Salt Lake City, Utah 84119 - 800-973-6724

‘ent: Mr. Chris Hansen

Canyon Fuel Company, LLC

Report Number: 0212012-1

Date Reported: 12/10/02
Skyline Mines Work Order: 0212012
HC 35 Box 380 Lab Sample ID: 0212012-05A
Helper, UT 84526 Client Sample ID:  MC-5
(435) 448-6463 Date Collected: 11/29/02
Project: 4th Qtr Sampling Date Received: 12/03/02 09:00
Project ID: Matrix: Water
Purchase Order: COCID: 26073
Parameter Result MDL PQL Units DF Date Analyzed Analyst

EPA 365.3: Phosphorus, Total as P, Water

Phosphorus, total 0.0341] 0.02 0.1 mg/L ] 12/04/02 09:50  JKH

. U - Not detected above the MDL B - Analyte detected in the associated Method Blank

S -Results outside normal recovery limits
1 - Analyte detected below the PQL

E - Result is outside of quantitation range R - RPD outside normal precision limits

- Result is greater than the associated action level

Individual pages or portions of this report may not be separated and presented for regulatory compliance.




Canyon Fuel Company
Skyline Mine

APPENDIX E

Channel Cross-Section and Profile Plots

Mine-Water Discharge Impact
December 2002




Elevation
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Cross Section: EC-1 Elev: 8499.127
BenchMark1: 7.43
Station Rod Reading Elevation ElChange Distance Slope
Ft Ft Degrees

0 6.6 8499.957

2 10.24 8496.317 3.64 2

3 10.84 8495.717 0.6 1

6 11.73 8494.827 0.89 3

10 11.33 8495.227 -0.4 4

10.2 8.99 8497.567 -2.34 0.2

14 8.02 8498.537 -0.97 3.8

17 7.44 8499.117 -0.58 3

61
31
17

-85
14
-11




Elevation

Profile EC-1
8510
8505
8500
_ —e— TOB Left
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\ —a— Water Surface
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\ —o— TOB Right
8495 i
) A
% \\
\:\ f
8490 |- > (
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150 200 250

0 50 100
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Profile: EC-1
BenchMark1:
Station TOB Left

Rod Reading

0 0.05

10 2.57

20 3.53

30 476

40 5.38

50 3.82

60 5.36

70 6.21

80 6.18

New Bench Mark

90 2.47

100 2.58

110 1.61

120 2

130 477

140 5.03

150 6.12

160 6.35

170 7.19

180 8.06

190 8.41

200 8.88

BenchMark Elev:
7.32 BenchMark2:
BF Left
Elevation Rod Reading
8506.397 2.35
8503.877 3.45
8502.917 447
8501.687 5.02
8501.067 5.82
8502.627 6.05
8501.087 6.93
8500.237 7.48
8500.267 8.11
8498.207 3.16
8498.097 3.17
8499.067 34
8498.677 37
8495.907 4.96
8495.647 5.32
8494.557 6.4
8494.327 6.79
8493.487 7.56
8492.617 8.11
8492.267 8.76
8491.797 9.58

8499.127
1.55

Elevation
8504.097
8502.997
8501.977
8501.427
8500.627
8500.397
8499.517
8498.967
8498.337

8497.517
8497.507
8497.277
8496.977
8495.717
8495.357
8494.277
8493.887
8493.117
8492.567
8491.917
8491.097

Water Surface
Rod Reading
2.85

3.45

4.47

5.02

5.82

6.87

7.2

7.48

8.11

3.16
3.17

34

3.7
4.96
5.32

6.4
6.79
7.56
8.11
8.76
9.58

Elevation
8503.597
8502.997
8501.977
8501.427
8500.627
8499.577
8499.247
8498.967
8498.337

8497.517
8497.507
8497.277
8496.977
8495.717
8495.357
8494.277
8493.887
8493.117
8492.567
8491.917
8491.097

Bottom

Rod Reading
47

5.01

6.01

6.22

7.15

7.54

8.09

8.64

9.49

4.04
4.48
4.31
5.42
6.26
6.35
7.35
8.23
8.27
9.1
10.78
11.17

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right
Elevation Rod Reading
8501.747 1.55
8501.437 2.58
8500.437 3.34
8500.227 4.17
8499.297 5.32
8498.907 5.65
8498.357 6.86
8497.807 6.25
8496.957 6.51
8496.637 2.46
8496.197 212
8496.367 2.71
8495.257 34
8494.417 473
8494.327 4.45
8493.327 4.64
8492.447 6.73
8492.407 7.2
8491.577 7.08
8489.897 6.12 -
8489.507 9.64
9.5 degrees
-1.0 degrees
3.5 degrees

Elevation
8504.897
8503.867
8503.107
8502.277
8501.127
8500.797
8499.587
8500.197
8499.937

8498.217
8498.557
8497.967
8497.277
8495.947
8496.227
8496.037
8493.947
8493.477
8493.597
8494.557
8491.037




Elevation

8261

8260
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8257
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8254

Cross-section EC-2
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80




Cross Section: EC-2 Elev: 8257.723
BenchMark1: 5.563
Station Rod Reading Elevation El Change Distance Slope
Ft Ft Degrees

0 461 8258.643

5 6.43 8256.823 1.82 5

22 6.29 8256.963 -0.14 17

25 7 8256.263 0.71 3

26 7.85 8255.403 0.85 1

29 8.2 8255.053 0.35 3

32 7.66 8255.593 -0.54 3

32.2 7.24 8256.013 -0.42 0.2

36 6.1 8257.153 -1.14 3.8

56 5.63 8257.623 -0.47 20

63 4.61 8258.643 -1.02 7

69 26 8260.653 -2.01 6

20

13
40

-10
-65
-17

-1

-19




Elevation

Profile EC-2
8265
8260 @&
—o— TOB Left
—B- BF Left
- —a— Water Surface
—x— Bottom
—o— TOB Right
8250
8245
o 50 100 150 200 250

Stations




Profile: EC-2 BenchMark Elev: 8257.723
BenchMark1: 5.53
Station TOB Left BF Left Water Surface Bottom TOB Right
Rod Reading Elevation Rod Reading Elevation Rod Reading Elevation Rod Reading Elevation Rod Reading  Elevation
0 3.37 8259.883 3.28 8259.973 3.28 8259.973 4.25 8259.003 2.97 8260.283
10 3.34 8259.913 3.51 8259.743 3.51 8259.743 4.96 8258.293 3.75 8259.503
15 2.98 8260.273 3.95 8259.303 4.11 8259.143 5.43 8257.823 3.83 8259.423
20 3.68 8259.573 3.93 8259.323 4.11 8259.143 5.46 8257.793 3.87 8259.383
30 4.1 8259.153 4.38 8258.873 4.38 8258.873 5.33 8257.923 4.22 8259.033
35 422 8259.033 4.48 8258.773 4.48 8258.773 5.67 8257.583 45 8258.753
45 4.7 8258.553 4.91 8258.343 4.91 8258.343 5.45 8257.803 4.54 8258.713
50 5.13 8258.123 5.58 8257.673 5.58 8257.673 7.36 8255.893 4.76 8258.493
60 5.15 8258.103 5.68 8257.573 58 8257.453 6.67 8256.583 53 8257.953
70 5.8 8257.453 5.94 8257.313 5.94 8257.313 7.24 8256.013 6.1 8257.153
75 5.91 8257.343 6.27 8256.983 6.27 -8256.983 7.88 8255.373 6 8257.253
80 6.01 8257.243 6.28 8256.973 6.28 8256.973 75 8255.753 5.79 8257.463
85 6.21 8257.043 6.61 8256.643 6.61 8256.643 7.61 8255.643 6.19 8257.063
90 6.18 8257.073 6.72 8256.533 6.72 8256.533 7.78 8255.473 6.79 8256.463
100 6.32 8256.933 6.9 8256.353 6.9 8256.353 8.21 8255.043 7.01 8256.243
104 7.04 8256.213 7.43 8255.823 7.43 8255.823 8.94 8254.313 6.98 8256.273
114 7.61 8255.643 8.12 8255.133 8.2 8255.053 8.96 8254.293 6.78 8256.473
120 7.93 8255.323 8.22 8255.033 8.22 8255.033 9.48 8253.773 7.38 8255.873
126 7.46 8255.793 8.2 8255.053 8.2 8255.053 9.51 8253.743 8.37 8254.883
130 7.68 8255.573 8.23 8255.023 8.23 8255.023 10.18 8253.073 8.35 8254.903
137 8.08 8255.173 8.91 8254.343 8.91 8254.343 106 8252.653 8.82 8254.433
140 7.94 8255.313 8.94 8254.313 8.94 8254.313 10.71 8252.543 8.45 8254.803
150 7.74 8255.513 9.16 8254.093 9.16 8254.093 10.48 8252.773 8.06 8255.193
157 8.41 8254.843 9.38 8253.873 9.38 8253.873 10.9 8252.353 8.51 8254.743
165 8.73 8254.523 9.75 8253.503 9.75 8253.503 12.14 8251.113 9.1 8254.153
170 8.69 8254.563 » 9.82 8253.433 9.82 8253.433 11.56 8251.693 8.71 8254.543
180 8.62 8254.633 10.22 8253.033 10.22 8253.033 11.86 8251.393 9.53 8253.723
195 9.86 8253.393 10.18 8253.073 10.18 8253.073 11.68 8251.573 10.56 8252.693
200 10.27 8252.983 11.5 8251.753 11.5 8251.753 13.25 8250.003 10.64 8252.613
Max. Slope: 17.4 degrees
Min. Slope: -6.6 degrees

Ave Slope: 2.9 degrees
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Cross Section: EC-3

Station

15
19
20
23
25
26
31

BenchMark1:
Rod Reading

2.34
3.39
3.92
5.86
7.65
8.86
7.7
6.5
2.4

Elev:
1.99
Elevation

7971.244
7970.194
7969.664
7967.724
7965.934
7964.724
7965.884
7967.084
7971.184

7971.594

El Change

Ft

1.05
0.53
1.94
1.79
1.21
-1.16
-1.2
-4.1

Distance
Ft

A= N W= h O~

Slope
Degrees

26
61
22
-30
-50
-39




Elevation

Profile EC-3
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Profile: EC-3
BenchMark1:
Station TOB Left

Rod Reading

0 6.75

10 5.7

20 2.83

30 7.21

40 6.53

50 7.89

60 8.04

70 7.98

80 27

90 7.95

100 6.64

110 7.55

120 7.39

130 8.33

140 8.35

New Bench Mark

150 7.8

160 8.59

170 7.21

180 8.77

190 9.21

200 7.09

BenchMark Elev:

4.96 BenchMark2:

Elevation

7969.804
7970.854
7973.724
7969.344
7970.024
7968.664
7968.514
7968.574
7973.854
7968.604
7969.914
7969.004
7969.164
7968.224
7968.204

7965.784
7964.994
7966.374
7964.814
7964.374
7966.494

BF Left
Rod Reading

6.95
6.8
7.18
7.83
8.24
8.41
8.45
8.48
7.9
9.16
9.86
9.71
10
10.72
10.85

8.59
8.74
9.21
9.46

9.8
9.99

7971.594
1.99

Elevation
7969.604
7969.754
7969.374
7968.724
7968.314
7968.144
7968.104
7968.074
7968.654
7967.394
7966.694
7966.844
7966.554
7965.834
7965.704

7964.994
7964.844
7964.374
7964.124
7963.784
7963.594

Water Surface
Rod Reading

6.95
6.98
7.37
7.83
8.24
8.41
8.45
8.48
9
9.36
9.86
10.08
10.19
10.89
10.98

8.59
8.74
9.41
9.46

9.8
9.99

Elevation
7969.604
7969.574
7969.184
7968.724
7968.314
7968.144
7968.104
7968.074
7967.554
7967.194
7966.694
7966.474
7966.364
7965.664
7965.574

7964.994
7964.844
7964.174
7964.124
7963.784
7963.594

Bottom

Rod Reading
9.08

8.49

8.96

9.86

9.01

10.29

10.5

10.04
10.01
11.27
11.02
11.35
11.59
12.61
12.38

9.35
10.37
10.87
11.06
11.01
11.09

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right

Elevation Rod Reading
7967.474 5.3
7968.064 5.46
7967.594 7.1
7966.694 6.23
7967.544 2.63
7966.264 25
7966.054 3
7966.514 2.42
7966.544 3.22
7965.284 3.38
7965.534 5.07
7965.204 6.95
7964.964 7.91
7963.944 8.79
7964.174 9.43
7964.234 5.06
7963.214 8.29
7962.714 8.85
7962.524 9.13
7962.574 5.27
7962.494 9.02

7.3 degrees

-4.9 degrees

1.4 degrees

Elevation
7971.254
7971.094
7969.444
7970.324
7973.924
7974.054
7973.554
7974.134
7973.334
7973.174
7971.484
7969.604
7968.644
7967.764
7967.124

7968.524
7965.294
7964.734
7964.454
7968.314
7964.564




Cross-Section MC-1
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Cross Section:

BenchMark1:

Station

285
288
291
293
300
307
311
312
317

0.74

Adj. Station Rod Reading

1.21
2.82
5.39
55
6
5.52
273
2.51
1.66

7898.53

Elevation Water Levels

7898.06
7896.45
7893.88
7893.77
7893.27
7893.75
7896.54
7896.76
7897.61

7893.77

7893.39

7893.19

Well
I.D.s

1a

1b

El Change

1.61
257
0.1
0.5
-0.48
-2.79
-0.22
-0.85

Distance
Ft

= A NNNWW

Slope
Degrees

28
41

-35
12
-10




Profile MC-1
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Profile: MC-1 BenchMark Elev: 7898.53
BenchMark: 0.74
Station TOB Left BF Left Water Surface Bottom TOB Right
Rod Reading Elevation Rod Reading Elevation Rod Reading Elevation Rod Reading Elevation Rod Reading  Elevation
0 1.73 7897.54 3.53 7895.74 413 7895.14 5.93 7893.34 2.85 7896.42
27 3.94 7895.33 414 7895.13 4.26 7895.01 5.95 7893.32 2.73 7896.54
45 4.05 7895.22 422 7895.05 426 7895.01 6.68 7892.59 -1.04 7900.31
65 4.04 7895.23 4.33 7894.94 4.38 7894.89 5.43 7893.84 0.93 7898.34
78 3.08 7896.19 4.48 7894.79 4.56 7894.71 5.6 7893.67 1.45 7897.82
90 4.65 7894.62 475 7894.52 475 7894.52 5.7 7893.57 2.61 7896.66
110 4.5 7894.77 4.93 7894.34 4.95 7894.32 5.7 7893.57 1.83 7897.44
124 4.47 7894.8 5.04 7894.23 5.04 7894.23 5.72 7893.55 1.39 7897.88
137 5.26 7894.01 5.35 7893.92 5.36 7893.91 5.94 7893.33 2.28 7896.99
150 3.56 7895.71 5.49 7893.78 5.51 7893.76 6.05 7893.22 2.86 7896.41
165 5.26 7894.01 5.88 7893.39 5.88 7893.39 6.46 7892.81 5.32 7893.95
180 5.66 7893.61 5.97 7893.3 5.97 7893.3 6.94 7892.33 5.74 7893.53
195 4.08 7895.19 5.91 7893.36 6.09 7893.18 6.9 7892.37 5.07 7894.2
210 4,99 7894.28 6.12 7893.15 6.15 7893.12 7.08 7892.19 5.12 7894.15
225 2.88 7896.39 5.9 7893.37 6.3 7892.97 7.09 7892.18 5.02 7894.25
240 6.15 7893.12 6.45 7892.82 6.45 7892.82 7 7892.27 6.07 7893.2
255 6.52 7892.75 6.75 7892.52 6.75 7892.52 7.41 7891.86 4.9 7894.37
270 4.55 7894.72 6.75 7892.52 6.75 7892.52 7.47 7891.8 4.1 7895.17
285 6.17 7893.1 6.17 7893.1 6.87 7892.4 7.71 7891.56 4,52 7894.75
300 4.66 7894.61 5.66 7893.61 6.96 7892.31 7.73 7891.54 4.98 7894.29
Max. Slope: 2.3 degrees
Min. Slope: -3.6 degrees

Ave Slope: 0.4 degrees




Cross-Section MC-2
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Cross Section:
Station

-65.19
-14.6
0

3

6

7

12
18
19
29
39

BenchMark1:
Adj. Station Rod Reading

472.81
523.4
538
541
544
545
550
556
557
567
577

5.34

6.68
8.65
10.15
10.39
11.19
10.35
10.29
7.69
6.78

7827.037

Elevation Water Levels

7830.82

7829.53
7825.697
7823.827
7822.227
7821.987
7821.187
7822.027
7822.087
7824.687
7825.597

7822.83
7822.59

7822.067

7821.83

Well
I.D.s

2c
2a

2b

El Change

Ft

1.29
3.833
1.87
1.6
0.24
0.8
-0.84
-0.06
-2.6
-0.91

Distance

Ft

50.59

14.

—

6

OO =002 Ww

Slope
Degrees

15
32
28
13

-8
-3

-15




Profile MC-2
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Profile:
Station

0
15
30
45
60
75
90

105
120
135
150
165
177
193
210
225
240
255
270
285

MC-2

BenchMark:
TOB Left

Rod Reading

7.62

8.13

8.4

8.39

8.11

8.71

8.44

8.98

8.7

8.92

9.82

10.44

9.7

10.19

10.56

10.18

10.05

9.09

10.37

10.35

BenchMark Elev:

5.34

Elevation
7824.757
7824.247
7823.977
7823.987
7824.267
7823.667
7823.937
7823.397
7823.677
7823.457
7822.557
7821.937
7822.677
7822.187
7821.817
7822.197
7822.327
7823.287
7822.007
7822.027

BF Left
Rod Reading
8.42
8.71
8.78
8.97
9.08
9.47
9.49
9.63
10
10.13
10.31
10.6
10.63
10.86
11.09
11.21
11.12
11.36
11.51
11.3

7827.037

Elevation
7823.957
7823.667
7823.597
7823.407
7823.297
7822.907
7822.887
7822.747
7822.377
7822.247
7822.067
7821.777
7821.747
7821.517
7821.287
7821.167
7821.257
7821.017
7820.867
7821.077

Water Surface
Rod Reading
8.52
8.71
8.88
8.97
9.15
9.47
9.56
9.74
10
10.13
10.31
10.6
10.86
10.86
~11.09
11.21
11.25
11.52
11.51
11.65

Elevation
7823.857
7823.667
7823.497
7823.407
7823.227
7822.907
7822.817
7822.637
7822.377
7822.247
7822.067
7821.777
7821.517
7821.517
7821.287
7821.167
7821.127
7820.857
7820.867
7820.727

Bottom
Rod Reading
9.35
9.6
9.78
9.72
10.12
10.17
10.19
10.43
10.57
10.93
11.15
11.42
12.06
12.22
12.31
12.79
13.55
13.74
12.64
12.8

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right

Elevation Rod Reading
7823.027 8.24
7822.777 8.17
7822.597 8.32
7822.657 8.96
7822.257 9.07
7822.207 9.21
7822.187 9.67
7821.947 9.62
7821.807 9.72
7821.447 9.53
7821.227 10.14
7820.957 10.37
7820.317 10.65
7820.157 10.79
7820.067 10.79
7819.587 11.05
7818.827 10.44
7818.637 10.51
7819.737 11.03
7819.577 . 10.95

3.1 degrees

-4.2 degrees

0.7 degrees

Elevation
7824.137
7824.207
7824.057
7823.417
7823.307
7823.167
7822.707
7822.757
7822.657
7822.847
7822.237
7822.007
7821.727
7821.587
7821.587
7821.327
7821.937
7821.867
7821.347
7821.427




Elevation
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Cross Section: MC-3 Elev: 7698.23
BenchMark1: 7.53 Well
Station Adj. Station Rod Reading  Elevation Water Levels I1.D.s El Change Distance Slope
Ft Ft Degrees
-3.6 1164.4 7697.22 7694.41 3b
0 1168 8.24 7697.52 -0.3 3.6 -5
4 1172 9.47 7696.29 1.23 4 17
7 1175 9.96 7695.8 0.49 3 9
8 1176 11.65 7694.11 1.69 1 59
17 1185 12.19 7693.57 7694.1 0.54 9 3
18 1186 12.21 7693.55 0.02 1 1
21 1189 10.12 7695.64 -2.09 3 -35
24 1192 8.9 7696.86 - -1.22 3 -22
28 1196 8.87 7696.89 7694.62 3a -0.03 4 0
30 1198 8.17 7697.59 -0.7 2 -19




Elevation
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Profile: MC-3
BenchMark:
Station TOB Left

Rod Reading

0 -

15 -

30 -
45 9.74
60 10.4
75 10.3
90 7.72
105 8.3
120 9.2
135 9.83
150 9.77
165 9.84
180 9.88
195 9.22
255 10.97
270 11.35
285 12.18
296 11.54
300 13.09

BenchMark Elev:

7.53

Elevation

7696.022
7695.362
7695.462
7698.042
7697 .462
7696.562
7695.932
7695.992
7695.922
7695.882
7696.542
7694.792
7694.412
7693.582
7694.222
7692.672

BF Left

Rod Reading

10.18
10.27
10.48
10.61
10.73
10.91
11.15
11.16
11.27
11.37

11.6

12.1

12.3
12.33
12.31
13.47

7698.232

Elevation

7695.582
7695.492
7695.282
7695.152
7695.032
7694.852
7694.612
7694.602
7694.492
7694.392
7694.162
7693.662
7693.462
7693.432
7693.452
7692.292

Water Surface
Rod Reading
6.99
6.95
6.97
10.18
10.27
10.48
10.61
10.73
10.91
11.15
11.16
11.27
11.37
116
12.1
12.3
12.33
12.31
13.47

Elevation
7698.772
7698.812
7698.792
7695.582
7695.492
7695.282
7695.152
7695.032
7694.852
7694.612
7694.602
7694.492
7694.392
7694.162
7693.662
7693.462
7693.432
7693.452
7692.292

Bottom
Rod Reading

10.47
11.23
11.49
11.08
11.26
11.81
11.81
12.09
12.25
12.28
12.47
12.47
13.26
13.41
13.82
13.74
14.67

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right
Elevation Rod Reading

7695.292 -
7694.532
7694.272
7694.682
7694.502
7693.952
7693.952
7693.672
7693.512
7693.482
7693.292
7693.292
7692.502
7692.352
7691.942
7692.022
7691.092

13.1 degrees
-1.6 degrees
1.5 degrees

9.27
9.07
9.53
10.29
9.93
8.75
9.1
10.04
8.94
10.26
8.68
111
11.09
9.72
12.15
12.37

Elevation

7696.492
7696.692
7696.232
7695.472
7695.832
7697.012
7696.662
7695.722
7696.822
7695.512
7697.082
7694.662
7694.672
7696.042
7693.612
7693.392




Cross-Section MC-4
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Cross Section: MC-4 Elev.: 7728.638
BenchMark1: 424 Well
Station Rod Reading Elevation WaterLevels |.D.s El Change Distance Slope
Ft Ft Degrees
-484.65 338.35 7738.05 7737.28 4e
-271.3 551.7 7733.41 7733.22 4d 464 213.35 1
217 801.3 77276 7723.71 4c 5.81 249.6 1
0 823 5.73 7727.148 0.452 21.7 1
5 828 7.69 7725.188 1.96 5 21
10 833 7.76 7725.118 0.07 5 1
12 835 9.78 7723.098 2.02 2 45
17 840 9.82 7723.058 7723.76 0.04 5 0
23 846 9.44 = 7723.438 -0.38 6 -4
23.5 846.5 7.67 7725.208 -1.77 0.5 -74
43 - 866 6.85 7726.028 -0.82 19.5 2
51 874 5.99 7726.888 7724.61 4b -0.86 8 -6
83.94 906.94 7727.86 7726.89 4a -0.972 32.94 -2




Elevation
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Profile:
Station

0
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300

MC-4
BenchMark:
TOB Leit
Rod Reading
7.46
6.86

496 -

8.33
7.75
8.52

8.6
8.71
8.86
7.72
7.81
6.99

7.8
8.08

9.2
9.29
9.32
9.34
9.12
9.36
9.52

BenchMark Elev:

4.24

Elevation
7725.418
7726.018
7727.918
7724.548
7725.128
7724.358
7724.278
7724.168
7724.018
7725.158
7725.068
7725.888
7725.078
7724.798
7723.678
7723.588
7723.558
7723.538
7723.758
7723.518
7723.358

BF Left
Rod Reading
8.05
8.19
8.64
8.65
8.74
8.83
8.99
8.96
9.01
8.62
9
9.22
9.3
9.47
9.54
9.52
9.55
9.55
9.5
9.58
9.68

7728.638

Elevation
7724.828
7724688
7724.238
7724.228
7724.138
7724.048
7723.888
7723.918
7723.868
7724.258
7723.878
7723.658
7723.578
7723.408
7723.338
7723.358
7723.328
7723.328
7723.378
7723.298
7723.198

Water Surface
Rod Reading
8.2
8.45
8.64
8.65
8.74
8.83
8.99
8.96
9.01
9.03
9.12
9.22
9.3
9.47
9.54
9.55
9.55
9.55
9.58
9.58
9.68

Elevation
7724678
7724.428
7724.238
7724.228
7724.138
7724.048
7723.888
7723.918
7723.868
7723.848
7723.758
7723.658
7723.578
7723.408
7723.338
7723.328
7723.328
7723.328
7723.298
7723.298
7723.198

Bottom
Rod Reading
8.78
94
10.11
94
9.4
9.77
9.6
10.88
11.08
10.02
9.92
9.85
10.67
10.51
10.4
11.44
11.51
11.55
11.1
10.81
11.59

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right

Elevation Rod Reading
7724.098 5.52
7723.478 7.37
7722.768 7.16
7723.478 6.8
7723.478 7.03
7723.108 7.89
7723.278 7.78
7721.998 6.5
7721.798 5.67
7722.858 7.67
7722.958 7.94
7723.028 7.87
7722.208 9.29
7722.368 8.04
7722.478 8.35
7721.438 6.18
7721.368 6.7
7721.328 6.45
7721.778 6.17
7722.068 6.46
7721.288 8.15

4.9 degrees

-4.0 degrees

0.4 degrees

Elevation
7727.358
7725.508
7725.718
7726.078
7725.848
7724.988
7725.098
7726.378
7727.208
7725.208
7724.938
7725.008
7723.588
7724.838
7724528
7726.698
7726.178
7726.428
7726.708
7726.418
7724.728




Elevation
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Cross Section: MC-5 Elev.. 7915.351
BenchMark1: 1.4
Station Rod Reading Elevation = Water Levels
0 1.3 7915.451
5 2.33 7914.421
7 2.76 7913.991 7911.68
24 2.97 7913.781
32 3.86 7912.891
33 5.09 7911.661
33.1 6.14 7910.611
37 6.45 7910.301 7911.011
40 5.82 7910.931
44 5.03 7911.721
45 4.82 7911.931 7911.37
48 4.55 7912.201
50 2.83 7913.921

52 2.01 7914.741

Well
I.D.s

5b

5a

El Change

Ft

1.03
0.43
0.21
0.89
1.23
1.06
0.31
-0.63
-0.79
-0.21
-0.27
-1.72
-0.82

Distance
Ft

NN W2 RAWO=20~NNO

Slope
Degrees

12
12

51
85

-12
-11
-12

-41
22



Profile MC-5
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Profile:
Station

0
13
25
28
39
44
60
71
89

100
110
120
125
135
143
152
160
178
184
197

MC-5
BenchMark:
TOB Left
Rod Reading

2.55
1.98
2.29
2.32
2.13
2.53
267
1.94
2.64
3.02
487
4.61
5.36
5.27
5.28
5.07
3.26
3.08
4.72

5.5

BenchMark Elev:
1.4

Elevation
7914.201
7914.771
7914.461
7914.431
7914.621
7914.221
7914.081
7914.811
7914.111
7913.731
7911.881
7912.141
7911.391
7911.481
7911.471
7911.681
7913.491
7913.671
7912.031
7911.251

BF Left

Rod Reading
44
3.93
43
3.68
4.26
4.72
4.75
5.07
5.42
54
5.58
5.42
5.8
5.87
5.85
5.81
6.08
6
6.25
6.25

7915.351

Elevation
7912.351
7912.821
7912.451
7913.071
7912.491
7912.031
7912.001
7911.681
7911.331
7911.351
7911.171
7911.331
7910.951
7910.881
7910.901
7910.941
7910.671
7910.751
7910.501
7910.501

Water Surface
Rod Reading

476
4,82
4.81
5.29
5.22
5.22
5.23
5.47
5.76
5.74
5.74
5.82
6.15
6.48
6.5
5.46
6.47
6.6
6.6
6.62

Elevation
7911.991
7911.931
7911.941
7911.461
7911.631
7911.531
7911.521
7911.281
7910.991
7911.011
7911.011
7910.931
7910.601
7910.271
7910.251
7911.291
7910.281
7910.151
7910.151
7910.131

Bottom

Rod Reading
5.06
5.22
5.2
5.51
6.25
6.06
5.58
5.68
6.18
6.42
6.16
6.12
6.56
7.08
6.92
717
7.02
7.08
7.3
7.07

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right
Elevation Rod Reading

7911.691 3.13
7911.531 2.5
7911.551 3.39
7911.241 3
7910.501 2.1
7910.691 2,98
7911.171 3.45
7911.071 4.01
7910.571 4.63
7910.331 5.01
7910.591 2.48
7910.631 2.16
7910.191 2.04
7909.671 2.23
7909.831 3.28
7909.581 277
7909.731 5.35
7908.671 5.56
7909.451 55
7909.681 5.58

5.9 degrees

-2.2 degrees

0.9 degrees

Elevation
7913.621
7914.251
7913.361
7913.751
7914.651
7913.771
7913.301
7912.741
7912.121
7911.741
7914.271
7914.591
7914.711
7914.521
7913.471
7913.981
7911.401
7911.191
7911.251
7911.171
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Cross Section: MC-6

Station

0
146
191
192
198
200
208
213
214
242
249
252
255
297
477

BenchMark1:
BenchMark2:
Rod Reading

4.23
4.92
55
6.5
11.46
11.65
11.05
10.34
10.08
10.41
6.9
6.75
533
4.88
27

Elev.:
2.89
3.22
Elevation

7762.5
7761.81
7761.56
7760.56

7755.6
7755.41
7756.01
7756.72
7756.98
7756.65
7760.16
7760.31
7761.73
7761.85
7764.03

7763.84

Water Levels

7755
7755.07

7755.89

7756.35
7759.77

Well
I.D.s

6d
6¢c

6b
6a

El Change

Ft

0.69
0.25
1
4.96
0.19
-0.6
-0.71
-0.26
0.33
-3.51
-0.156
-1.42
-0.12
-2.18

Distance
Ft
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N
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N
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-
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Degrees
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Profile:

Station

0
25
45
65
85

105
126
145
165
185
205
225
245
265
285
305
325
345
365
385
405
425
450

MC-6
BenchMark:
TOB Left
Rod Reading
6.02
6.56
9.04
9.25
9.31
9.38
9.01
8.77
9.79
10.25
10.33
9.24
10.19
10.78
10.7
11.27
11.45
11.31
11.8
11.58
11.71
11.95
11.9

BenchMark Elev:
3.22
BF Left
Elevation Rod Reading

7749.34 8.61

7748.8 8.91
7746.32 9.08
7746.11 9.23
7746.05 9.29
7745.98 9.58
7746.35 9.83
7746.59 10.15
7745.57 10.23
774511 10.36
7745.03 10.41
7746.12 10.55
7745.17 10.78
7744.58 11.05
7744.66 11.37
7744.09 11.56
7743.91 11.65
7744.05 11.63
7743.56 11.96
7743.78 12.23
7743.65 12.25
7743.41 12.42
7743.46 12.46

7752.14

Elevation

7746.75
7746.45
7746.28
7746.13
7746.07
7745.78
7745.53
774521
7745.13
7745
7744.95
7744.81
7744.58
7744.31
7743.99
77438
7743.71
7743.73
77434
7743.13
7743.11
7742.94
7742.9

Water Surface
Rod Reading
8.61
8.91
9.08
9.23
9.29
9.58
9.83
10.15
10.23
10.36
10.41
10.55
10.78
11.05
11.37
11.56
11.65
11.63
11.96
12.23
12.25
12.42
12.46

Elevation
7746.75
7746.45
7746.28
7746.13
7746.07
774578
7745.53
7745.21
774513

7745
7744.95
7744.81
7744.58
7744.31
7743.99

7743.8
7743.71
7743.73
77434
7743.13
7743.11
7742.94
7742.9

Bottom
Rod Reading

9.37

9.78

10.2
10.52

10.1

10.6
10.49
11.38
11.47
11.72
11.42
11.75
11.52
12.28
13.29
13.03
12.62
13.04

13.1
13.07
13.13
14.55
13.25

Max. Slope:
Min. Slope:
Ave Slope:

TOB Right
Elevation Rod Reading

7745.99 8.05
7745.58 8.45
7745.16 8.19
7744.84 9.04
7745.26 8.58
7744.76 8.84
7744.87 9.32
7743.98 9.36
7743.89 9.38
7743.64 10.05
7743.94 10.12
7743.61 10.48
7743.84 10.74
7743.08 11.09
7742.07 11.29
7742.33 11.29
7742.84 11.11
7742.32 8.33
7742.26 6.26
7742.29 6.32
7742.23 11.38
7740.81 12.3
7742.11 11.83

4.1 degrees

-3.0 degrees

0.5 degrees

Elevation
7747.31
7746.91
7747.17
7746.32
7746.78
7746.52
7746.04

7746
7745.98
7745.31
774524
7744.88
7744.62
774427
7744.07
7744.07
7744.25
7747.03

77491
7749.04
7743.98
7743.06
7743.53
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Surface Water data for USA: Daily Streamflow Statistics http://waterdata.usgs.gov/nwis/dvstat/?site_no=09310600&agency ...

Data Category: Géographic Area:
Water Resources | Surface Water | |United States

Daily Streamflow Statistics for the Nation
USGS 09310600 ECCLES CANYON NEAR SCOFIELD, UTAH

r

Available data for this site |Surface-water: Daily streamflow statistics | GO

Carbon County, Utah Output formats
Hydrologic Unit Code 14060005 HTML table of all data

Latitude 39°41'07", Longitude 111°09'43" NAD27
. . Tab-separated data
Drainage area 5.50 square miles

Gage datum 7,980 feet above sea level NGVD29  |Reselect output format

Day of Mean of daily mean values for this day for 5 years of recordl, in ft3/s
month y,;, Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 138 142 1.74 190 6.88 251 726 324 248 248 1.64 1.51

. 2 1.36 130 1.66 1.70 7.94 24.7 690 3.08 2.24 1.94 1.60 1.57
3 1.49 136 1.66 1.58 836 239 6.76 3.12 2.18 2.02 1.70 1.51
4 1.62 142 1.60 1.54 8.66 234 6.34 290 240 1.90 1.82 1.49
5 1.60 140 1.58 1.60 860 240 5.88 288 232 2.00 1.76 1.55
6 1.54 141 158 1.78 8.78 24.1 5.78 2.82 2.16 1.78 1.66 1.49
7 1.58 148 1.62 1.80 8.04 233 544 278 230 1.68 1.68 1.47
8 147 146 1.66 1.86 856 227 528 3.06 2.56 1.82 1.70 1.59
9 1.47 156 1.76 220 9.80 22.1 534 278 256 1.64 1.54 1.51
10 135 150 1.71 212 990 22.3 526 2.84 2.52 165 1.52 1.47
11 142 146 171 232 9.74 23.6 4.82 3.00 2.36 1.97 1.56 1.43
| 12 140 156 1.71 232 109 23.0 4.68 2.84 224 1.83 1.58 1.43
13 1.40 1.58 1.70 250 12.1 21.2 4.66 2.88 2.46 1.77 1.48 1.49
14 147 1.60 178 2.62 13.1 19.6 428 268 220 1.71 1.38 1.55
15 1.47 148 176 294 14.7 17.6 4.08 2.70 2.12 1.78 1.36 1.57
16 1.42 148 172 332 144 169 4.08 2.66 222 1.76 1.54 1.58
17 144 158 1.68 4.10 13,5 165 390 260 2.14 1.76 1.50 1.58

136 1.56 1.68 4.14 14.1 169 3.66 252 2.10 1.78 1.54 1.56
1.36 150 1.64 458 144 157 3.56 3.02 2.08 1.76 1.44 1.54
140 140 1.60 3.68 158 145 342 250 220 1.94 1.37 1.56

—
& o0

[ ]
[—4
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Surface Water data for USA: Daily Streamflow Statistics

20f2

21
22
23
24

25

26
27
28
29
30
31

1.40
1.38
1.48
1.56
1.60
1.60
1.54
1.52
1.50
1.45
1.40

1.48
1.52
1.50
1.58
1.62
1.58
1.60
1.58
1.70

1.64
1.74
1.80
1.80
1.82
1.96
1.90
1.80
1.86
1.96
2.06

3.58
3.76

4,60

5.10
5.86
5.62
6.04
6.22
6.78
6.62

18.9
20.9
23.7
27.3
29.1
28.6
28.1
28.3
273
28.3
26.5

http://waterdata.usgs.gov/nwis/dvstat/?site_no=09310600&agency ...

13.7
12.5
11.9
11.1
10.2
9.60
9.06
8.46
7.98
7.58

3.32
3.50
3.64
3.44
3.42
3.56
3.92
3.46
3.40
3.38
3.40

2.52

2.68
2.56
2.40
248
2.50
2.58
2.36
2.36
2.38
2.36

2.38
2.40
2.40
2.40
248
2.84
3.02
2.84
2.90
3.22

1.80
1.70
1.58
1.56
1.64
1.74
1.82
1.70
1.74
1.72
1.68

1.39 1.54
1.47 1.54
1.35 1.52
1.45 1.48
1.51 1.44
1.43 1.36
1.351.38
1.51 1.36
1.63 1.32
1.57 1.26

1.35

1 -- Available period of record may be less than value shown for certain days of the

year.

Questions about data  h2oteam@usgs.gov

Feedback on this websitegs-w support nwisweb@usgs.gov
Surface Water data for USA: Daily Streamflow Statistics

http://waterdata.usgs.gov/nwis/dvstat?

Retrieved on 2002-12-31 16:03:36 EST

Department of the Interior, U.S. Geological Survey

Privacy Statement || Disclaimer || Accessibility
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Return to top of page
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' Surface Water data for USA: Daily Streamflow Statistics http://waterdata.usgs.gov/nwis/dvstat/?site_no=09310700&agency ...
|
|
|
|
|

. Data Category: Geographic Area:
Water Resources f Surface Water __j E United States

Daily Streamflow Statistics for the Nation

USGS 09310700 MUD CREEK BL WINTER QUARTERS CANYON AT
SCOFIELD,UT

Available data for this site | Surface-water: Daily streamflow statistics | ‘GO]

Carbon County, Utah Output formats
Hydrologic Unit Code 14060007 HTML table of all data
Latitude 39°43'18", Longitude 111°09'38" NAD27
Drainage area 29.10 square miles

Gage datum 7,720.0 feet above sea level NGVD29 |Reselect output format

Tab-separated data

Day of ‘Mean of daily mean values for this day for 21 years of recordl, in ft/s
month y,, Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
‘ 1 573 527 682 11.5 300 75.6 20.1 8.82 7.66 7.39 7.18 6.34

2 5.64 533 687 11.5 329 731 19.1 856 7.91 757 7.27 6.23
3 569 545 696 10.8 357 70.1 186 842 7.90 7.80 7.31 6.27
4 576 5.58 7.08 10.8 372 67.7 17.1 8.12 7.84 7.51 7.26 6.22
5 579 555 7.1 112 377 664 164 798 7.60 7.16 7.22 6.14
6 5.68 545 734 11.7 390 664 152 791 793 697 6.92 6.13
7 575 556 7.69 120 373 63.1 147 776 7.76 7.53 7.03 6.15
8 579 547 7.64 121 38.0 602 143 796 7.96 7.59 7.01 6.19
9 597 551 7.70 13.0 39.7 58.1 140 7.82 8.08 7.05 6.86 6.20
10 591 553 7.69 133 401 56.1 13.8 853 8.06 697 6.65 6.07
11 573 558 7.74 13.6 407 550 13.1 8.66 8.50 743 6.58 5.94
12 577 569 7.71 140 432 53.8 12.6 8.11 8.68 7.37 6.57 5.94
13 582 6.01 755 141 43.8 525 123 790 8.53 6.85 6.58 5.93
14 585 6.15 7.61 144 464 503 116 7.85 8.13 6.99 6.62 595
15 593 6.08 7.75 153 502 479 11.5 8.05 7.97 6.95 6.68 5.93
16 574 6.09 8.06 163 535 45.1 113 794 813 7.14 6.56 5.95
17 566 6.14 792 174 558 43.6 11.1 7.75 8.07 7.17 6.58 5.85

[y
(= -]

567 6.13 8.08 182 59.1 41.7 11.0 7.80 852 7.48 6.63 5.75
579 625 835 182 602 393 11.1 8.17 8.68 741 6.82 5.74

[y
o
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Surface Water data for USA: Daily Streamflow Statistics http://waterdata.usgs.gov/nwis/dvstat/?site_no=09310700&agency ...

20 5.88 6.16 844 18.1 64.0 37.1 11.3 7.89 7.83 727 6.40 577
. 21 578 624 879 185 714 353 11.5 801 8.00 724 6.46 578
22 579 628 887 194 747 33.0 112 7.77 7.51 733 6.66 5.85
23 5.62 622 9.5 21.1 769 309 11.0 7.85 7.64 7.76 6.39 5.80
24 568 636 923 225 81.0 293 105 7.70 8.19 7.78 6.48 5.76
25 567 655 934 229 81.6 285 100 7.82 791 729 6.54 5.77
26 5.81 646 931 226 793 263 103 7.72 8.19 7.65 6.45 5.69
27 563 6.54 953 23.6 795 250 10.1 7.95 8.23 7.46 6.34 5.68
28 558 6.61 978 25.1 81.0 233 9.63 7.72 8.13- 7.57 6.39 5.69
29 546 7.10 102 272 79.0 22.1 923 7.61 8.38 7.24 6.43 5.63
30 536 109 27.8 804 209 9.73 7.70 8.61 7.25 6.41 5.54
31 536 11.6 79.2 9.15 7.90 - 7.25 5.59

1 -- Available period of record may be less than value shown for certain days of the
year.

\
l Questions about data ~ h2oteam@usgs.gov ’
| . Feedback on this websitegs-w support nwisweb@usgs.gov
|
\

Return to top of page

Surface Water data for USA: Daily Streamflow Statistics
http://waterdata.usgs.gov/nwis/dvstat?

Retrieved on 2002-12-31 16:05:17 EST
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Aerial Photographs
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APPENDIX H

Erosional Stability Analyses




EarthFax Engineering, Inc. Project: _UC-794-03 Page: 1
Midvale, Utah Computed: _TJS  Date: _31 Dec 2002

EROSIONAL STABILITY OF
MUD CREEK

* Determine allowable velocity according to US Soil Conservation Service (1977) for channel
bed and Haan et al. (1994) for channel banks

* Evaluate stability under both sediment-laden and sediment-free conditions at flows varying
from 5,000 to 30,000 gpm (11.1 to 66.9 cfs)

* Evaluate stability of the stream bank and bed at each sample location (see map on pg 2 of this
calculation)

Calculate rating tables and curves for each cross section using FlowMaster PE (Haestad

Methods, 1998). For flows within the channel banks, use Manning’s “n” calculated based on
field measurements:

Q A Avg. V WP R S
Station (cfs) (f2) (ft/s) (ft) (ft) (f/ft) n
MC-4 13.69 5.6 2.4 12.05 0.46 0.007 0.031
MC-5 1.29 1.1 1.2 5.7 0.19 0.0157 0.053
MC-6 - - - - - - -

For MC-6, as no flow measurements were taken, an average Manning’s ‘n’ of 0.031 was used to
approximate the channel conditions. This value was selected based on site conditions and
professional judgement.

For flows outside of the channel banks, use a Manning’s “n” of 0.060 (typical of vegetated flood
plains).

Rating tables and curves for each of the three Mud Creek cross sections are provided on pages 3-
6 of this calculation. Cross sections are presented in Appendix E of this report. Water surface
plots are shown on pages 7-9. Allowable velocities were determined for flows within the
channel banks at discharge rates of 5,000 gpm (11.1 cfs), 10,000 gpm (22.3 cfs), 20,000 gpm

(44.6 cfs), and 30,000 gpm (66.9 cfs). As the flow depths never exceeded the channel banks, no
flood plain evaluation was conducted.

Channel bed results - see pp 10-11 of this calculation. All velocities at the design discharge rates
are less than the allowable velocities. Hence, the channels will be erosionally stable.

Channel bank results - see pg 13 of this calculation. All velocities at the design discharge rates

are less than the allowable velocities. Hence, the channel banks will be erosionally stable during
the design discharges.




EarthFax Engineering, Inc. Project: _UC-794-03 Page: 2
Midvale, Utah Computed: _TJS _ Date: _31 Dec 2002

Rating Table and Discharge Curve for MC-4

Project Description

Worksheet MC-4

Flow Element Irregular Channel

Method Manning's

Formula

Solve For Channel Depth

input Data

Slope 0.007000 fi/At

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Horton's Method

Method

Discharge Water Velocity | Flow Areaj] Wetted Top
(cfs) Surface (ft/s) (f3) Perimeter ] Width
Elevation (ft) (ft)
(ft)

10.00] 7,723.58 217 46 11.83 11.52
20.00] 7,723.80 2.78 7.2 12.38 11.80
30.00Q 7,723.99 3.20 9.4 12.83 12.03
40.00f 7,724.15 3.51 1.4 13.23 12.24
50.00§ 7,724.30 3.77 13.2 13.60 1243
60.008 7,724.44 4.00 15.0 13.95 12.61
70.008 7.724.57 419 16.7 14.27 12.78

Worksheet: MC-4
Water Surface Elevation vs Discharge

7724.2
7724.0
£7723.8

7723.6

Water Surface Elevation

7723.4

7723.2; -

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Discharge
(cfs)




EarthFax Engineering, Inc. Project: _UC-794-03 Page: 3
Midvale, Utah Computed: _TJS  Date: _31 Dec 2002

Rating Table and Discharge Curve for MC-5

Project Description

Worksheet MC-5

Flow Element Irregular Channel

Method Manning's

Formula

Solve For Channel Depth

Input Data _

Slope 0.015700 ft/t

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Horton's Method

Method

Discharge Water Velocity | Flow Area] Wetted Top
(cfs) Surface (f/s) (ft2) Perimeter | Width
Elevation (ft) (f)
(tt)
0.00 10.30 0.00 0.0 0.00 0.00

10.00 11.15 225 44 8.65 8.06
20.00 11.47 2.74 7.3 10.64 9.72
30.00 11.72 3.06 9.8 12.16 11.02
40.00 11.92 3.27 122 13.43 12.18
50.00 12.15 3.28 15.2 16.15 14.77
60.00 12.29 3.44 17.4 17.09 15.61
70.00 12.41 .63 19.3 17.42 15.84

Worksheet: MC-5
Water Surface Elevation vs Dlscharge

12.5

12.0

11.5

(f)

11.0

Water Surface Elevation

10.5

10.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Discharge
(cfs)




EarthFax Engineering, Inc. Project: _UC-794-03 Page: 4
Midvale, Utah Computed: _TJS  Date: _31 Dec 2002

Rating Table and Discharge Curve for MC-6

Project Description

Worksheet MC-6

Flow Element Irregular Channel

Method Manning's

Formula

Solve For Channel Depth

Input Data

Slope 0.008700 ft/it

Options

Current Roughness Method Improved Lotter's Method

Open Channel Weighting Method Improved Lotter's Method

Closed Channe! Weighting Horton's Method

Method

Discharge Water Velocity § Flow Area] Wetted Top
(cfs) Surface (ft/s) (ft2) Perimeter § Width
Elevation (ft) (ft)
(ft)
0.00 55.41 0.00 0.0 0.00 0.00

10.00 56.08 234 43 11.29 11.08
20.00 56.30 2.90 6.9 13.19 12.88
30.00 56.47 327 9.2 14.64 1427
40.00 56.61 3.56 1.2 15.86 15.42
50.00 56.89 272 18.3 38.56 37.94
60.00 56.98§ - 271 221 46.90 46.21
Z0.00 57.03 2 88 243 4719 46.48

Worksheet: MC-6

575 Water Surface Elevation vs Discharge

57.0f - ----- - I IR L R e .
56.8L - - - - - - - e e e e Ce e 1
56.6f - - - - - -~ s o S AR i

56.4f - - - - - . P S SR AU |

(fv)

56.2f - - - - - - - Sl SRR SRR SRR S |

560 -/ S e S i |

Water Surface Elevation

858 ---/---------- e e R R

556 /- - R RO e RERR S EEREEE |

55.4

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Discharge
(cfs)




EarthFax Engineering, Inc. Project: _UC-794-03 Page: 5
Midvale, Utah Computed: _TJS  Date: _31 Dec 2002

Velocity Rating Curves for all Stations:

. Worksheet: MC-4

45 _ . Velocity vs Discharge
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Worksheet: MC-5
Velocity vs Discharge
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EarthFax Engineering, Inc. Project: _UC-794-03 Page: 6
Midvale, Utah Computed: _TJS Date: _31 Dec 2002

Velocity

Worksheet: MC-6
4.0 Velocity vs Discharge
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‘ Crc.Section ‘

Cross Section for Irregular Channel

Project Description

Worksheet MC-4

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.033
Slope 0.007000 ft/ft
Water Surface Elevation 7,724.53 ft
Elevation Range 7,723.06 to 7,727.15
Discharge 66.90 cfs

7,727.50,
7,726.00
7,724.50 —~ — /
7,723.00 N\

0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50 0+55

V:1B
H:1

NTS

Project Engineer: Tom Suchoski
g:\uc794\03\ecclescreek.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e€]

01/10/03 04:01:05 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cr’Section

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For"

MC-5

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.055
Slope 0.015700 fi/ft
Water Surface Elevation 12.37 ft
Elevation Range 10.30 to 15.45
Discharge 66.90 cfs
15.506
— /@
13.00 — - /
11.50 \ P
L P,
10.00

0+00 0+05

g:\uc794\03\ecclescreek.fm2
01/10/03 04:04:24 PM

0+10 0+15 0+20 0+25 0+30 0+35 0+40

EarthFax Engineering Inc
© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA

0+45 0+50

(203) 755-1666

0+55

v\
A

NTS

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614¢]
Page 1 of 1




‘ Cro.section ‘

Cross Section for Irregular Channel

Project Description

Worksheet MC-6

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.031
Slope 0.008700 fit/ft
Water Surface Elevation 57.01 ft
Elevation Range 55.41 10 61.73
Discharge 66.90 cfs

62.00 GXQ\\ ‘/2*-_"/10

59.00
57.00 \‘ E— = _r=s/
55.00

1+90 2+00 2+10 2+20 2+30 2+40 2+50 2+60
V:1 B
H:1
NTS
Project Engineer: Tom Suchoski
g:\uc794\03\ecclescreek.fm2 EarthFax Engineering inc FlowMaster v6.0 [614€]
01/10/03 04:04:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




&;Fax Engineering, Inc. Project.'C-794-03 Page: 10 ‘

Midvale, Utah Computed: _TJS  Date: _31 Dec 2002

Allowable velocities on the channel bottom (i.e., no bank slope correction factor needed):

Sediment-Laden Conditions® Sediment-Free Conditions® Actual
Stream Dy Velocity Comments
Station | (mm)® | Basic Vel. Depth Alignment | Allowable | Basic Vel. Depth Alignment | Allowable (ft/s)©®

(ft/s) Factor Factor Vel. (ft/s) (ft/s) | Factor Factor Vel. (ft/s)

MC-4 49 8.2 0.9 1.0 7.4 5.9 0.9 1.0 53 2.3 OK
MC-5 94 10.7 0.9 1.0 9.6 8.3 0.9 1.0 7.5 23 OK
MC-6 119 11.1 0.9 1.0 10.0 9.0 0.9 1.0 8.1 24 OK
MC-4 49 8.2 09 1.0 7.4 5.9
MC-5 94 10.7 0.9 1.0 9.6 8.3 0.9 1.0 7.5 2.8 OK
MC-6 119 11.1 09 1 1.0 10.0 9.0 0.9 1.0 8.1 3.0 OK

@  See gradation results (pp. 12 of this calculation)
®  See graphs on pg. 13 of this calculation
©  See velocity rating curves (pp.5-6 of this calculation)

10




&nFax Engineering, Inc. Project.'C-794-03 Page: 11 .

Midvale, Utah Computed: _TJS  Date: _31 Dec 2002

Allowable velocities on the channel bottom (continued):

Sediment-Laden Conditions® Sediment-Free Conditions®™ Actual
Stream Dy Velocity Comments
Station | (mm)® | Basic Vel. Depth Alignment | Allowable | Basic Vel. Depth Alignment | Allowable (f/s)®
(ft/s) Factor Factor Vel. (ft/s) (ft/s) Factor Factor Vel. (ft/s)

. DischugeRae=20000gm@éef) o
MC-4 49 8.2 0.9 1.0 7.4 5.9 0.9 1.0 53 3.6 OK II
MC-5 94 10.7 0.9 1.0 9.6 8.3 0.9 1.0 7.5 33 OK
MC-6 119 11.1 0.9 1.0 10.0 9.0 0.9 1.0 8.1 2.8 OK
MC-4 49 8.2 0.9 1.0 7.4 5.9 0.9 1.0 53 4.1 OK
MC-5 94 10.7 0.9 1.0 9.6 8.3 0.9 1.0 7.5 3.6 OK
MC-6 119 11.1 09 1.0 10.0 9.0 0.9 1.0 8.1 2.8 OK

@  See gradation results (pp. 12 of this calculation)
® See graphs on pg. 15 of this calculation
©  See velocity rating curves (pp.5-6 of this calculation)

11




EarthFax Engineering, Inc.

Project: _UC-794-03

Page: 12

Midvale, Utah Computed: _TJS_ Date: _31 Dec 2002
® Mud Creek Bed Gradations
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EarthFax Engineering, inc.
Midvale, Utah

Project: _UC-794-03
Computed: _TJS_ Date: _31 Dec 2002

" Page: 13

Calculate allowable velocities on channel banks. Channel banks below the grass line are

comprised of material typical of the bed materials. Therefore, base the analysis on the vegetated

portion of the channel banks (i.e., gravelly soil). The vegetation consists of a good stand of
native grasses, approx 12" tall. Evaluate each cross section at its maximum velocity. Assume
the average cross section velocity is representative of the velocity against the bank. Soils are

erosion resistant:
Stream Chanm;.l Slope Allowable Vel. | Max. Actual Vel.
Station | Bank Soil Type® B I ) (ft/s)® (fi/s)© Comments
MC-4 GP 0.7 7 4.1 OK
MC-5 GP 1.6 7 3.6 OK
MC-6 GW 0.9 7 28 | OK

®  See gradation results (pp. 12 of this calculation)
®)  See table on pg 14 of this calculation
©  Maximum velocity of flow < 30,000 gpm from velocity rating curves (pp. 8 of this calc.)

13




EarthFax Engineering, Inc. Project: _UC-794-03 Page: 14

Midvale, Utah Computed: _TJS  Date: _31 Dec 2002
: Allowable Velocities for Vegetated Channels
' (From Haan et al., 1994)
Allowable Velocity (ft/s)
Erosion-Resistant Soils Easily Eroded Soils
(% Slope) (% Slope)

. 0-5 5-10 >10 0-5 5-10 >10
Bermuda grass 8 7 6 6 5 4
Buffdograss | | | ' L
‘Kentucky"bluegx'ass sl il o e ke Bl e e
Smoothbrome | 7 | 6 } 5 | 5 4 e 30 “
Tallfescue . b L e
Lespedeza sericea
Weeping lovegrass
Kudzu 35 NR® NR 2.5 NR NR
Alfalfa
Crabgrass
Annuals for
temporary protection 3.5 | NR NR 2.5 NR NR

®  Not recommended

. Grass mixture 5 4 NR 4 3 NR
; Note: Shaded row considered representative of natural grasses along Mud Creek.
\
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Canyon Fuel Company Mine-Water Discharge Impact
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APPENDIX I

Geotechnical Stability Analyses




RESULTS OF SLOPE STABILITY ANALYSES
MUD CREEK SECTIONS MC-4, MC-5, AND MC-6

Following are cross-sections and results of slope stability analyses for Mud Creek at
Sections MC-4, MC-5, and MC-6. The following assumptions were made for these analyses:

1. Results of direct shear tests on soil samples collected from the channel bank
were used for the analyses. Soil property parameters used in the evaluation are
summarized in Table 1 of this appendix.

2. The soils drain rapidly, and excess pore pressures do not develop in response
to strains and stress changes.

3. The steepest slope was analyzed at each section.

Slope stability analyses were performed using the computer program GEOSLOPE
(Version 5.0). GEOSLOPE utilizes the limit equilibrium procedure of slices (Simplified Bishop's
method) to determine the safety factor of potential failure surfaces for circular shapes.

Using the assumptions presented above, the results of the slope stability analyses are
attached and summarized in Table 1 of this appendix. The results of the analyses include
cross-sections with the critical failure surface, the data files, and the output files. Table 1
includes the number of trial failure surfaces and the critical safety factors against slope failure.




TABLE 1

. SOIL PROPERTY PARAMETERS AND RESULTS OF SLOPE STABILITY ANALYSES
Direct Shear Test Values
Cohesive Strength Angle of
(psf) Internal Number of :
Friction Trial Failure | Safety
Section (degrees) Surfaces Factor i
| —
MC-4 250 30 28,500 6.7
MC-5 80 33.5 14,200 2.8
MC-6 90 39 24,200 2.5




7750

~
~
-
Q

3

ELEVATION C )5557»)
: -
~
S

1710

1700

CAM7 ot FOEC Coﬁ«pA;\((?

SK7L|NE Mg Dt:’acHARC»E STL)LD‘7
|

SELT\DM MC -

|
!
!
i
!

‘Z%; 500 TRIAC FALorE DURFACES

9
Cpmieas Bavcope Sormace
CVQ\T\CA\/ SAFET7 Facren= &, 7
(10.84,7726:03) o
- Lo")?l?. g(O) (gz_qtl,.’n%.‘a‘)) <(’0qu,7725"7‘|) (73!4;17
b — T ——, . -
(0,722¢. Tt ——— ez (Lo.44,2723:76@) 50
! ) ( 32.94,7724.61) (Co T4, T72574) -
FmorsT= (05 per CA-QSU/’»‘.EO\)
T 1 - " T T v : ¥ ! 1 L {
o) 10 20 30 o ' So 6o 70 ‘30 90 160 o

Hoprzomtae PVisTAnCE CrEET)

aado3IAHD

alva
alva

SLSILNIIOS / SHIINIONS
"ONI "ONIH3INIDNIT XV4H1HVv3

a3aindwoo

I
3IOVd Q:<} ‘}lbz.—](7 103roud

T/

/

40




TITLE

SKYLINE MINES DISCHARGE STUDY
MUD CREEK CROSS SECTION MC-4
MEASURED WATER LEVEL; MC4.DAT
PROFIL

10 10

07727.86 32.94 7726.89 1

32.94 7726.89 40.94 7726.03 1
40.94 7726.03 60.44 7725.21 1
60.44 7725.21 60.94 7723.44 1
60.94 7723.44 66.94 7723.06 1
66.94 7723.06 71.94 7723.1 1
71.94 7723.1 73.94 7725.12 1
73.94 7725.12 78.94 7725.19 1
78.94 7725.19 83.94 7727.15 1
83.94 7727.15 105.64 7727.6 1
SOIL

1 .
105 113.82503000 1

WATER

162.4

4

07726.89

32.94 7724.61

66.94 7723.76

105.64 7723.71

CIRCL2

95 300 63 72.5 73.94 95 7700 1 40 -45
END
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GeoSlope il
Frxwx Version 5.00 Frr
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Fhaxx (c)1982 by GEOCOMP Corp, Concord, MA ErEx
R Licensed to EarthFax Engineering *EExx
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Problem Title: SKYLINE MINES DISCHARGE STUDY
Description: MUD CREEK CROSS SECTION MC-4
Remarks: MEASURED WATER LEVEL; MC4.DAT

LE R R A R R R R R AR EEEE R E R RS EE R SRR E R R R R R R EEEEEE R R R YRR R R R EREEEXE R ¥R

* ¥ K * ¥ INPUT‘DATAl LK X N

LA AR R SRR R SR REEE RS L AL E R R EEEEEEE RS EEREERER RN R R R R R R R R I X

Profile Boundaries

Number of Boundaries: 10
Number of Top Boundaries: 10

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 7727.86 32.94 7726.89 1
2 32.94 7726.89 40.94 7726.03 1
3 40.94 7726.03 60.44 7725.21 1
4 60.44 7725.21 60.94 7723.44 1
5 60.94 7723.44 66.94 7723.06 1
6 66.94 7723.06 71.94 7723.10 1
7 71.94 7723.10 73.94 7725.12 1
8 73.94 7725.12 78.94 7725.19 1
9 78.94 7725.19 83.94 7727.15 1
10 83.94 7727.15 105.64 7727.60 1
Soil Parameters
Number of Soil Types: 1
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 105.0 113.8 250.0 30.0 0.00 0.0 1




Piezometric Surfaces

Number of Surfaces: 1

Unit Weight of Water: 62.40 pcf
Piezometric Surface No.: 1
Number of Coordinate Points: 4

Point X-Water .Y-Water
No. (ft) (ft)

1 0.00 7726.89
2 32.94 7724.61
3 66.94 7723.76
4 105.64 7723.71

LA AR R L E R EEEREEEEEEE L EEE R EEE R E SRR R R R R R Y YR Y ]

el TRIAL SURFACE GENERATION xEREE

LA AR R AL E R E L L AL LR EEREEEIEEE AL EE R R E S R R R R E R EE R F R YRR R R R N

Data for Generating Circular Surfaces

Number of Initiation Points: 95

Number of Surfaces From Each Point: 300

Left Initiation Point: 63.00 ft
Right Initiation Point: 72.50 ft
Left Termination Point: 73.94 ft
Right Termination Point: 85.00 ft
Minimum Elevation: - 7700.00 ft
Segment Length: 1.00 ft
Positive Angle Limit: 40.00 deg

Negative Angle Limit: -45.00 deg
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Critical Surfaces

Safety Center Center Circle

No. Factor X Y Radius
(ft) (ft) (ft)
1 6.774 76.73 7733.52 14.33
2 6.774 76.59 7733.83 14.98
3 6.777 -76.34 7733.48 14.55
4 6.778 76.36 7733.99 14.93
5 6.778 76.52 7733.93 14.656
6 6.779 76.87 7733.12 14.06
7 6.782 76.43 7734.83 15.67
8 6.783 76.83 7733.63 14.93
9 6.784 76.63 7733.10 14.42
10 6.784 76.79 7734.62 15.68
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TITLE

SKYLINE MINES DISCHARGE STUDY
MUD CREEK CROSS SECTION MC-5
MEASURED WATER LEVEL; MC5.DAT
PROFIL

1313

07914.74 2 7913.92 1
27913.9247912.21
47912.27 7911.93 1
77911.93 8 7911.72 1

8 7911.72 12 7910.93 1

12 7910.93 15 7910.3 1
15 7910.3 18.9 7910.61 1
18.9 7910.61 19 7911.66 1
19 7911.66 20 7912.89 1
20 7912.89 28 7913.78 1
28 7913.78 45 7914 1

45 7914 47 7914.42 1

47 7814.42 52 7915.45 1
SOIL

1

108.1 11568033.5600 1
WATER

162.4

5

0 7911.68

7 7911.37

15 7911.01

45 7911.68

52 7911.83

CIRCL2

71 200 12 18.95 19.5 30 7900 1 80 -45
END
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Problem Title: SKYLINE MINES DISCHARGE STUDY
Description: MUD CREEK CROSS SECTION MC-5
Remarks: MEASURED WATER LEVEL; MC5.DAT

LA R R R AR R R R R SR LR R R EEE AR R X E R EEES R R R R R R R E X R IR R R R R RN R

* ¥ & * ¥ INPUT’DATA‘ L X X X X

LA R E R R E R L EE AR R AR R AR AR R R R R R R R N I EEEE R R R R RN R R R R R

Profile Boundaries

Number of Boundaries: 13
Number of Top Boundaries: 13
. Boundary X-Left Y-Left X-Right  Y-Right Soil Type
No. (ft) (ft) (ft) . (ft) Below Bnd
1 0.00 7914.74 2.00 7913.92 1
2 2.00 7913.92 4.00 7912.20 1
3 4.00 7912.20 7.00 7911.83 1
4 7.00 7911.93 8.00 7911.72 1
5 8.00 7911.72 12.00 7910.93 1
6 12.00 7910.93 15.00 7910.30 1
7 15.00 7910.30 18.90 7910.61 1
8 18.80 7910.61 19.00 7911.66 1
9 19.00 7911.66 20.00 7912.89 1
10 20.00 7912.89 28.00 7913.78 1
11 28.00 7913.78 45,00 7914.00 1
12 45.00 7914.00 47.00 7914.42 1
13 47.00 7914.42 52.00 7915.45 1




Soil Parameters

Number of Soil Types: 1

Soil Total Saturated Cohesion
Type Unit Wt. Unit Wt. Intercept
No. (pcf) {pcf) (pst)
1 108.1 115.0 80.0
Piezometric Surfaces
Number of Surfaces: 1
Unit Weight of Water: 62.40 pcf

Piezometric Surface No.:

Number of Coordinate Points: 5
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 7911.68
2 7.00 7911.37
3 15.00 7911.01
4 45.00 7911.68
5 52.00 7911.83

Friction Pore Pressure Piez.
Angle Pressure Constant Surface
(deg) Param. (psf) No.
33.5 0.00 0.0 1

WX EREKRFHXERRNHFRERFRERREERRERRNEE R RFNFERIRRNRREFREEERREHREXREHXEHN
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TRIAL SURFACE GENERATION
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Data for Generating Circular Surfaces

Number of Initiation Points:

Number of Surfaces From Each Point:
Left Initiation Point:

Right Initiation Point:

Left Termination Point:

Right Termination Point:

Minimum Elevation:

Segment Length:

Positive Angle Limit:

Negative Angle Limit:

71

200

12.00 ft
18.95 ft
19.50 ft
30.00 ft
7900.00 ft
1.00 ft
80.00 deg
-45.00 deg
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Critical Surfaces

Safety Center Center Circle

No. Factor X Y Radius
(ft) (ft) (ft)
1 2.859 18.34 7913.23 2.75
2 2.861 18.72 7912.72 2.36
3 2.862 18.48 7914.10 3.57
4 2.878 18.25 7913.45 2.94
5 2.879 18.40 7913.41 2.94
6 2.884 18.37 7913.54 3.06
7 2.907 18.69 7913.90 3.42
8 2.909 18.61 7913.66 3.22
9 291 18.71 7912.88 2.50
10 2.9156 18.48 7912.97 2.56
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TITLE

SKYLINE MINES DISCHARGE STUDY
MUD CREEK CROSS SECTION MC-6
MEASURED WATER LEVEL; MC6.DAT
PROFIL

11 11

07761.73 37760.31 1
37760.3167760.16 1

6 7760.16 13 7756.65 1

13 7756.65 41 7756.98 1

41 7756.98 42 7756.72 1

42 7756.72 47 7756.01 1

47 7756.01 65 7755.41 1

55 7755.41 567 7755.6 1

57 7755.6 63 7760.56 1

63 7760.56 64 7761.56 1

64 7761.56 109 7761.81 1

SOIL

1 :

106 1139039001

WATER

162.4

3

0 7756.15

. b5 7755.89

109 7755.07

CIRCL2

121 200 47 59 62.5 90 7730 2 35 -45
END
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Problem Title: SKYLINE MINES DISCHARGE STUDY
Description: MUD CREEK CROSS SECTION MC-6
Remarks: MEASURED WATER LEVEL; MC6.DAT

*******************************************************************

* K oKX ¥ INPUTWDATA * Kk ¥ *

*******************************************************************

Profile Boundaries

Number of Boundaries: 11
Number of Top Boundaries: 11

Boundary  X-Left  Y-Left  X-Right Y-Right Soil Type

No. (ft) () (ft) (ft) Below Bnd
1 0.00 7761.73 3.00 A 7760.31 1
2 3.00 7760.31 6.00 7760.16 1
3 6.00 7760.16 13.00 7756.65 1
4 13.00 7756.65 41.00 7756.98 1
5 41.00 7756.98 42.00 7756.72 1
6 42.00 7756.72 47.00 7756.01 1
7 47.00 7756.01 55.00 7755.41 1
8 55.00 7755.41 57.00 7755.60 1
9 57.00 7755.60 63.00 7760.56 1
10 63.00 7760.56 64.00 7761.56 1
11 64.00 7761.566 109.00 7761.81 1
Soil Parameters
Number of Soil Types: 1
Soil Total Saturated Cohesion  Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 105.0 113.0 90.0 39.0 0.00 0.0 1




Piezometric Surfaces

Number of Surfaces: 1

Unit Weight of Water: 62.40 pcf
Piezometric Surface No.: 1
Number of Coordinate Points: 3

Point X-Water Y-Water
No. (ft) (ft)

1 0.00 7756.15
2 55.00 ~7755.89
3 109.00 7755.07

*******************************************************************

i TRIAL SURFACE GENERATION CoREEER

*******************************************************************

Data for Generating Circular Surfaces

Number of Initiation Points: 121

’ Number of Surfaces From Each Point: 200
Left Initiation Point: _ 47.00 ft
Right Initiation Point: 59.00 ft
Left Termination Point: 62.50 ft
Right Termination Point: 90.00 ft
Minimum Elevation: 7730.00 ft
Segment Length: 2.00 ft
Positive Angle Limit: - 35.00 deg
Negative Angle Limit: -45.00 deg




*******************************************************************

RESULTS

*******************************************************************

* ¥ K ¥ *

Critical Surfaces

Safety
No. Factor

2.518
2.519
2.528
2.529
2.530
2.531
2.532
2.533
2.535
2.636

QWO NOOTP, WN =

—

Center
X
(ft)

57.01
57.30
57.87
57.23
55.97
57.99
§7.27
57.61
56.37
57.42

Center
Y
(ft)

7764.94
7764.13
7764.41
7764.17
7766.33
7763.87
7764.04
7765.29
7765.30
7765.34

Circle
Radius
(ft)

9.36
8.55
8.85
8.60
10.77
8.33
8.47
9.72
9.72
9.81

* K ¥ K *
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APPENDIX C
Legal Financial, Compliance and Related Information

Annual Report of Officers
As submitted to the Utah Department of Commerce

Other change in ownership and control information
As required under R645-301-110

CONTENTS

Officers and Directors for Canyon Fuel Company, LLC




Canyon Fuel Company, LLC
2002 Annual Report

Officers and Directors

The following lists describe the officers and directors of Canyon Fuel Company, LLC, Arch
Western Resources, LLC, Arch Coal, Inc., Itochu Corporation, and Itochu Coal International,
Inc. The addresses for the officers, directors, representatives to the management board listed
are the same as those of the respective business entities as listed above, for which the
individuals are officers, directors or representatives.

ADDRESSES:

’ Canyon Fuel Company, LLC
| 6955 South Union Park Center, Suite 540
} Midvale, UT 84047

Arch Western Resources, LLC

City Place One, Suite 300

St. Louis, MO 63141

Arch Coal, Inc.

. City Place One, Suite 300
St. Louis, MO 63141

Delta Housing, Inc.
515 South Fiower Street
Los Angeles, CA 90071

Atlantic Richfield Company
515 South Flower Street
Los Angeles, CA 90071

ITOCHU Coal International Inc.
555 17th Street, Suite 845
Denver, Colorado 80202

ITOCHU Corporation, 5-1 !
Kita-Aoyama 2-Chome
Minato-ku, Tokyo 107-77, Japan




Canyon Fuel Company, LLC

2002 Annual Report

CANYON FUEL COMPANY, LLC:

Directors:

Robert W. Shanks
Effective: 06/01/1998

Masayoshi Araya
Effective: 06/01/2001

Yuzo Hirono
Effective: 12/14/1999

Steven F. Leer
Effective: 06/01/1998

Kenneth G. Woodring
Effective: 12/01/2000

Thomas A. Lockhart
Effective: 02/24/03

John W. Eaves
Effective: 12/01/2000

Joe Y. Nakazawa
Effective: 06/01/2001

Tsutomu Niwa
Effective: 10/09/2001

Officers

Richard D. Pick
Effective: 06/01/1998

Robert J. Messey
Effective: 10/09/2001

James E. Florczak
Effective: 05/25/1999

John W. Eaves
Effective: 06/23/1998

Robert G. Jones
Effective: 03/08/2000

Chairman

Alternative Representative

Alternative Representative

Alternative Representative

President, Chief Executive Officer and General Manager

Chief Financial Officer

Vice President, Finance

Vice President, Marketing

Vice President, General Counsel and Assistant Secretary




Canyon Fuel Company, LLC
2002 Annual Report

Janet L. Hogan Secretary
Effective: 10/11/2000
William H. Rose Assistant Secretary

Effective: 06/01/1998

ARCH COAL, INC.: 2/03/03

Directors:

James R. Boyd Chairman
Effective: 07/01/1997

Frank M. Burke
Effective: 09/07/2000

Robert G. Potter
Effective: 04/26/2001

Theodore D. Sands
Effective: 02/25/1999

Michael A. Perry
. Effective: 09/28/1998

Douglas H. Hunt
Effective: 04/04/1995

Steven F. Leer
Effective: 07/1/1997

James L. Parker
Effective: 07/01/1997

Officers:

Steven F. Leer President and Chief Executive Officer
Effective: 07/1/1997

Kenneth G. Woodring Executive Vice President-Mining Operations
Effective: 07/01/1997
C. Henry Besten, Jr. Vice President - Strategic Marketing

Effective: 07/01/1997
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2002 Annual Report

Larry R. Brown Vice President & Chief Information Officer
Effective: 07/01/1997

John W. Eaves Executive Vice President/COQO
Effective: 07/01/1997
David B. Peugh Vice President - Business Development
Effective: 07/01/1997
Robert W. Shanks Vice President - Operations
Effective: 07/01/1997
William H. Rose Vice President - Tax Planning
Effective: 04/22/1998
Robert J. Messey Vice President, Chief Financial Officer
Effective: 12/1/2000
Robert G. Jones Vice President, General Counsel and Secretary
Effective: 10/16/2000 '
James E. Florczak Vice President, Finance, Treasurer

| Effective: 08/17/1998

@

\ Deck S. Slone Vice President

{ Effective: 04/26/2001

‘ Bradley M. Alibritten Vice President, Marketing

Effective: 03/1/2000

Janet L. Hogan Assistant Secretary
Effective: 10/16/2000

John W. Lorson Controlier
Effective: 04/9/1999

Charles David Steele Internal Auditor
Effective: 06/22/1998

Shiela Feldman Vice President, Human Resources
Effective: 02/03/2003
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ARCH WESTERN RESOURCES, LLC 1/10/03
Directors:

Patrick A. Kriegshauser
Effective: 05/07/98

David B. Peugh
Effective: 05/07/98

|

‘ Jeffry N. Quinn

| Effective: 05/07/98
|

Officers:

Robert W. Shanks President - Operations
Effective: 06/28/98

David B. Peugh Vice President

Effective: 05/17/98

William H. Rose Assistant Secretary
. Effective: 05/07/98

Robert G. Jones Vice President and Assistant Secretary
Effective: 03/01/00 and 6/2/98

Janet L. Hogan Secretary
Effective: 3/17/98

James E. Florczak Vice President, Finance, Treasurer
Effective: 05/15/98

ITOCHU Coal International Inc. Representatives to the Management Board:

Akio Shigetomi
Effective: 11/30/1996

Masayoshi Araya

Effective: 11/30/1996
Yuzo Hirono
Effective: 12/31/1999
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2002 Annual Report

Alternates:

Tsutomu Niwa

Effective: 6/01/2001

Yutaka Nakazawa
Effective: 12/20/1996

ITOCHU CORPORATION

Name

Minoru Murofushi
Masahisa Naitoh
Uichiro Niwa
Hiroshi Sumie
Makoto Kato
Yushin Okazaki
Sumitaka Fujita
Mitsuaki Fukuda
Akira Yokota
Kouhei Watanabe
Hiroshi Ueda
Motonori Toyota

Title

Chairman

Vice Chairman
President, CEQ
Executive Vice President
Executive Vice President
Executive Vice President
Executive Vice President
Sr. Managing Director
Sr. Managing Director
Managing Director
Managing Director
Managing Director

ITOCHU COAL INTERNATIONAL INC.

Masayoshi Araya

Effective: Dec. 1999
Yuzo Hirono
Effective: Dec. 1999

Tsutomu Niwa

Effective: June 1996
Dietz Fry
Effective: March 1997

Yutaka Nakazawa

Effective: Dec. 1996
Hiroshi Akiba
Effective: Feb. 2000

Chairman of the Board

9/1/02

Date of Appointment

April 1998
April 2000
April 1998
April 2000
April 2001
April 2001
April 2001
April 2000
April 2001 J
April 2002
April 2002
June 2001

President and Chief Executive Officer

Chief Financial Officer

Vice President, Finance and Administration

Vice President Commercial and Secretary

Assistant Secretary
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APPENDIX D
Mine Maps
As required under R645-302-525-270

CONTENTS

Skyline Mine Level 1 2002 No Production
Skyline Mine Level 2 and 3 2002 Longwall Production
Mine 3 Level 2 & 3 2003 BOD-2 Best Case
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