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Annual Report

This Annual Report shows information the Division has for your mine. Submit the completed document and any additional
information identified in the Appendices to the Division by the date specified in the cover letter. During a complete inspection an
inspector will check and verify the information.

GENERAL INFORMATION
Company Name [Canyon Fuel Company, LLC Mine Name SUFCO Mine
Permit Number |C/041/0002 Permit expiration Date [2017-05-21

Operator Name

Canyon Fuel Company, LLC - Sufco Mine

Phone Number

+1 (435) 286-4880

Mailing Address |597 South SR24 Email mdavis@archcoal.com
City Salina
State ut Zip Code |84654
DOGM File Location or Annual Report Location
o [] Required
Excess Spoil Piles
[X] Not Required
] [X] Required
Refuse Piles ) Certified reports previously submitted
[] NotRequired
[X] Required
Impoundments i Certified reports previously submitted
[] NotRequired
Other:
OPERATOR COMMENTS

REVIEWER COMMENTS ]

Met Requirements ] Did Not meet Requirements




COMMITMENTS AND CONDITIONS

The Permittee is responsible for ensuring annual technical commitments in the Mining and
Reclamation Plan and conditions accepted with the permit are completed throughout the year.
The Division has identified these commitments below and has provided space for you to report
what you have done during the past year for each commitment. If additional written response is
required, it should be filed as an attachment to this report.

Title: RAPTOR SURVEYS

Objective: To determine if there are active nest sites and the number of juveniles fledged within 1/2 mile of
surface mining activities or areas that may be impacted by subsidence. The surveyor should obtain nest location
data from DWR prior to conducting the survey. All data collected should be provided to DWR to update the
database.

Frequency: Annually

Status: Ongoing

Reports: Annual

Citation: MRP, Volume 1, Chapter 3, page 3-9

Operator Comments

Raptor survey report is included in the annual report confidential information on CD disk.

Reviewer Comments []  Met Requirements [[] Did Not Meet Requirements

Operator Comments




Reviewer Comments []  Met Requirements [[] Did Not Meet Requirements

Title: PINES TRACT VEGETATION STUDY

Objective: To determine if longwall mining in the Pines Tract would potentially impact the Link Canyon Trail
Columbine. The survey will include the portions of Box Canyon.

Frequency: Annually

Status: Ongoing

Reports: Annual

Citation: MRP, Volume 1, Chapter 3, Page 3-22B, page 3-45 A.

Operator Comments

Report is included in the annual report technical data on CD disk. Page 3-22B is now page 3-24 in the MRP.

As quoted in the 2012 Pines Tract Vegetation Study "This study has been on going now since 1999. Under-mining of the Pines tract has
been completed. Since the inception of this study no evidence has been found to indicate that the under-mining has had any adverse
effect on the Link Canyon Trail Columbine. The under-mining has had some effect on the riparian areas where water sources have been
changed, such as Spring "Pines 105". These changes are being mitigated by Canyon Fuel Company. Weather and grazing have had the
biggest impact on the vegetative resource. It is recommended that we have learned all we can from this study and that the study be
terminated." Sufco will be preparing an amendment to terminate this requirement in the MRP.

Reviewer Comments [] Met Requirements [[] Did Not Meet Requirements

Title: LINK CANYON PORTAL VEGETATION STUDY

Objective: To determine if there are any impacts to the vegetation surrounding the portal area.
Frequency: Annually, June, September and November

Status: Ongoing, Please include a determination regarding the impact of the portals on the area's
vegetation.

Reports: Annual

Citation: MRP, Volume 1, Chapter 3, page 3-45A

Operator Comments

Reports are included in the annual report technical data on CD disk.




Reviewer Comments []  Met Requirements [[] Did Not Meet Requirements

Title: SUBSIDENCE MONITORING

Objective: To document the amount of subsidence that has occurred.
Frequency: Annually

Status: Ongoing

Reports: Annual

Citation: MRP, Volume 1, Chapter 5, page 5-29

Operator Comments

Report is included in the annual report technical data on CD disk. Subsidence map is included in the annual report maps section on CD
disk.

Reviewer Comments [] Met Requirements [[] Did Not Meet Requirements

Title: CLIMATOLOGICAL DATA

Objective: Collect climatological data to aid in determining the impact to runoff, stream flow and local springs
from mining.

Frequency: Annually

Status: Ongoing

Reports: Annual

Citation: MRP, Volume 2, page 7-51E

Operator Comments

Data is included in the annual report technical data on CD disk.




Reviewer Comments []  Met Requirements [[] Did Not Meet Requirements

Title: WASTE ROCK SAMPLING

Objective: To document chemical characteristics of waste rock and protect surface and groundwater. Quarterly
sampling, Number of samples/volume not described. Refer to tables 3 and 8 in the Division's 2008 Soils and
Overburden Handling Guide.

Frequency: Quarterly, during periods of deposition at the waste rock site.

Status: Ongoing

Reports: Annual, indicate frequency of sampling (#samples/volume).

Citation: MRP, Volume 1, Chapter 3, page 3-45A

Operator Comments

Results are included in the annual report technical data on CD disk. Frequency is 4 quarterly samples/27,135 tons in 2012.

Reviewer Comments [] Met Requirements [[1 Did Not Meet Requirements




FUTURE COMMITMENTS AND CONDITIONS

The following commitments are not required for the current annual report year, but will be
required by the permittee in the future as indicated by the "status" field. These commitments are
included for information only, and do not currently require action. If you feel that the
commitment is no longer relevant or needs to be revised, please contact the Division.

Title: COLOR INFRARED PHOTOGRAPHY

Objective: To assess changes in vegetation due to mining. Photos submitted after 2008 must include an analysis
between 2008 and current photos to assess changes in vegetation due to subsidence.

Frequency: Once every 5 years beginning in 2008.

Status: 2008 photos completed, Photos and analysis due in 2013.

Reports: Annual

Citation: MRP, Volume 1, Chapter 3, page 3-45, Chapter 5, page 5-29

OPERATOR COMMENTS (OPTIONAL)

REVIEWER COMMENTS




REPORTING OF OTHER TECHNICAL DATA

Please list other technical data or information that was not included in the form above, but is
required under the approved plan, which must be periodically submitted to the Division.

Please list attachments:

Department of Commerce, Annual Report Officers submitted in the Canyon Fuel General Chapter One Appendix 1-1 for Dugout Mine,
Skyline Mine and Sufco Mine.

South Fork of Quitchupah Canyon 2012 Hydrologic and Vegetation Studies are included in the annual report technical data on CD disk.
Sufco Mine has not received a copy of the 2012 Macroinvertibrate Survey Report to date. A copy of the 2012 Macroinvertibrate Study
will be submitted to the Division when the Consultant completes it.

Reviewer Comments




MAPS

Copies of mine maps, current and up-to-date, are to be provided to the Division as an attachment
to this report in accordance with the requirements of R645-301-525.240. The map copies shall be
made in accordance with 30 CFR 75.1200 as required by MSHA. Mine maps are not considered
confidential.

Included Confidential
Map Name Map Number
Yes No Yes No
Annual subsidence map Sufco Mine Subsidence Map [] []
Mine Map LMU Mining Progress 2012-13 D D
Five-year Projection Map Plate 5-7v9 ] ]
] ] ] ]
] ] ] ]

Reviewer Comments [] Met Requirements [[1 Did Not Meet Requirements




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Jan 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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17.0 e CHECK BAR (for wire weight) NORMAL CHECK BAR 5 | o2 g ’ 4} ‘{
READING DATE 3 s | 2|3 |GE
CONDITION OF RIVER AT GAGE | | S|8[alE] &EI|8s
OBSERVER

A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 08 Feb 2012 08:09AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Feb 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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A. Obstructed by rough ice E. Ice gorge below gage
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D. lce gorge above gage H. Pool stage _ SLC Salt Lake City 42-7559-04



STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Mar 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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CONDITION OF RIVER AT GAGE READING DATE E 3 % 2 E E g
OBSERVER

A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 09 Apr 2012 09:29AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Apr 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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CONDITION OF RIVER AT GAGE | | S|8[alE] &EI|8s
OBSERVER

A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 10 May 2012 10:02AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E May 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice
C. Upper surface smooth ice  G. Floating ice SUPERVISING OFFICE STATION INDEX NO.
D. lce gorge above gage H. Pool stage _ SLC Salt Lake City 42-7559-04



STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Jun 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 19 Jul 2012 02:13PM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Jul 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
AT 8. 2 5| = = £ 2 (85 | g [ ™e@dng | 3

g £l 02 |oT £ ko o = |8 € O
.| OBSERVATION 283 €5z |85 S atiuit O it z | o | 3 o |26 | 2 al :
” c35g 823 3253 o> S| N| S| =[c2ley B 2
S AR H Y Sl 8|3 |F|85|E2g S S REMARKS

MIN OBSN B 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 10 11 - - (SPECIAL OBSERVATIONS, ETC.)
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A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 07 Aug 2012 12:37PM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Aug 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
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READING DATE % g | 2|F |5E
CONDITION OF RIVER AT GAGE | | Sl 8o | £ [8E
OBSERVER

A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 06 Sep 2012 07:45AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Sep 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
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OBSERVER

A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 23 Oct 2012 09:32AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Oct 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER | TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
24 HR AMOUNTS| AT OB | Draw a straight line ( ------- ) through hours precipitation was observed, and a wavy line Miark A lor & iypes occuiTing each.aay % G
24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
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OBSERVER

A. Obstructed by rough ice E. Ice gorge below gage
B. Frozen, but open atgage F. Shore ice

C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 09 Nov 2012 10:47AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04
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08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS
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STATION (Climatological) (River Station, if different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF COMMERCE

SALINA 24E Dec 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
STATE COUNTY RIVER NATIONAL WEATHER SERVIC
UT SEVIER
TIME (local) OF OBSERVATION RIVER TEMPERATURE | PRECIPITATION STANDARD TIME IN USE
08:00 08:00 RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS

TYPE OF RIVER GAGE ELEVATION OF RIVER FLOOD STAGE NORMAL POOL STAGE

-GAGE ZERO

TEMPERATURE _ PRECIPITATION WEATHER (Observation Day) RIVER STAGE
v . ]
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24 HRS ENDING @ ( ~~~~~ ) through hours precipitation probably occurred unobserved = g age
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C. Upper surface smooth ice G. Floating ice

D. Ice gorge above gage H. Pool stage

Closed by Sufco Mine Salina (SUFUl) on 04 Jan 2013 08:37AM
SUPERVISING OFFICE STATION INDEX NO.

SLC Salt Lake City 42-7550-04




Sufco East Fork Box Canyon Weather Station
Weather Data, 2004-2012

PETERSEN HYDROLOGIC, LLC

Note that precipitation data reported during freezing conditions may not be reliable.

Daily Precip. Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
August 2004
8/23/2004 0.03 69.3 37.0
8/24/2004 0.00 64.8 38.3
8/25/2004 0.00 68.8 38.6
8/26/2004 0.00 75.7 40.4
8/27/2004 0.00 70.3 43.5
8/28/2004 0.00 68.0 27.5
8/29/2004 0.00 74.5 22.4
8/30/2004 0.00 77.9 30.0
8/31/2004 0.00 751 30.6
August 2004 summary (partial) 0.03 77.9 224
September 2004
9/1/2004 0.00 78.1 33.7
9/2/2004 0.00 79.9 33.0
9/3/2004 0.00 80.6 37.6
9/4/2004 0.04 67.5 38.7
9/5/2004 0.01 56.5 29.8
9/6/2004 0.00 68.4 25.0
9/7/2004 0.00 73.6 25.8
9/8/2004 0.00 76.2 29.0
9/9/2004 0.00 76.9 30.8
9/10/2004 0.00 74.7 34.0
9/11/2004 0.00 75.3 33.2
9/12/2004 0.00 78.0 32.5
9/13/2004 0.00 72.0 39.5
9/14/2004 0.00 75.6 39.5
9/15/2004 0.00 62.9 34.3
9/16/2004 0.00 69.1 19.9
9/17/2004 0.00 74.2 27.7
9/18/2004 0.00 78.8 31.5
9/19/2004 0.00 69.0 30.5
9/20/2004 0.17 56.3 41.8
9/21/2004 0.00 49.9 25.0
9/22/2004 0.01 46.7 23.8
9/23/2004 0.00 53.3 17.4
9/24/2004 0.00 62.9 20.4
9/25/2004 0.00 64.0 24.5

9/26/2004 0.00 68.1 241



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
9/27/2004 0.00 69.8 24.9
9/28/2004 0.00 68.2 26.3
9/29/2004 0.00 65.1 28.3
9/30/2004 0.31 48.5 34.9
September 2004 summary 0.54 80.6 17.4
October 2004
10/1/2004 0.17 50.7 30.2
10/2/2004 0.22 53.7 27.3
10/3/2004 0.28 52.1 30.5
10/4/2004 0.00 59.7 28.3
10/5/2004 0.00 61.1 27.0
10/6/2004 0.12 55.8 34.1
10/7/2004 0.00 58.1 27.2
10/8/2004 0.00 64.9 24.3
10/9/2004 0.00 66.2 25.4
10/10/2004 0.00 64.4 24.4
10/11/2004 0.02 54.2 30.9
10/12/2004 0.00 57.3 28.0
10/13/2004 0.00 62.4 24.8
10/14/2004 0.00 56.2 28.1
10/15/2004 0.00 66.4 27.8
10/16/2004 0.00 62.5 28.3
10/17/2004 0.00 66.2 27.4
10/18/2004 0.12 48.8 25.4
10/19/2004 0.02 46.8 28.2
10/20/2004 0.13 42.0 34.5
10/21/2004 0.30 41.9 36.8
10/22/2004 0.43 37.7 31.9
10/23/2004 0.13 32.3 16.0
10/24/2004 0.51 42.4 12.2
10/25/2004 0.05 43.2 27.6
10/26/2004 0.15 43.4 26.8
10/28/2004 0.23 411 31.5
10/29/2004 0.18 34.0 25.0
10/30/2004 0.00 34.3 19.6
10/31/2004 0.00 43.2 18.6
October 2004 summary 3.06 66.4 12.2
November 2004
11/1/2004 0.05 30.1 16.2
11/2/2004 0.01 31.0 10.2

November 2004 summary (partial) 0.06 31.0 10.2



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
May 2005
5/17/2005 0.07 51.5 29.3
5/18/2005 0.00 67.9 31.0
5/19/2005 0.00 76.5 34.8
5/20/2005 0.00 80.2 33.4
5/21/2005 0.00 75.2 45.5
5/22/2005 0.00 76.5 35.3
5/23/2005 0.00 76.8 35.8
5/24/2005 0.00 74.6 36.1
5/25/2005 0.00 72.0 35.8
5/26/2005 0.00 70.4 29.9
5/27/2005 0.00 70.7 32.3
5/28/2005 0.00 69.5 35.5
5/29/2005 0.00 73.8 35.3
5/30/2005 0.00 50.7 30.2
5/31/2005 0.00 63.4 27.5
May 2005 summary (partial) 0.07 80.2 27.5
June 2005
6/1/2005 0.00 66.0 32.6
6/2/2005 1.25 52.1 37.3
6/3/2005 1.43 43.6 32.0
6/4/2005 0.00 59.4 29.5
6/5/2005 0.00 64.8 29.6
6/6/2005 0.00 62.5 34.3
6/7/2005 0.00 55.2 30.0
6/8/2005 0.00 61.2 24.8
6/9/2005 0.00 53.8 32.2
6/10/2005 0.00 58.1 28.5
6/11/2005 0.47 48.5 32.7
6/12/2005 0.01 55.0 36.8
6/13/2005 0.00 63.3 31.7
6/14/2005 0.00 69.6 29.1
6/15/2005 0.27 70.3 39.4
6/16/2005 0.00 74.6 35.3
6/17/2005 0.00 76.2 32.6
6/18/2005 0.00 76.3 35.4
6/19/2005 0.00 78.9 34.9
6/20/2005 0.00 78.8 36.4
6/21/2005 0.00 79.0 40.0
6/22/2005 0.19 711 445
6/23/2005 0.00 69.9 40.6
6/24/2005 0.11 715 34.3
6/25/2005 0.03 66.9 36.3

6/26/2005 0.00 73.1 32.1



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
6/27/2005 0.00 77.4 29.2
6/28/2005 0.02 65.4 39.7
6/29/2005 0.00 70.4 34.2
6/30/2005 0.00 76.6 31.8
June 2005 summary 3.78 79.0 24.8
July 2005
7/1/2005 0.00 79.6 35.2
7/2/2005 0.00 81.9 36.0
7/3/2005 0.00 76.8 38.2
7/4/2005 0.00 81.1 32.1
7/5/2005 0.00 82.3 35.9
7/6/2005 0.00 82.8 35.4
7/7/2005 0.00 83.8 35.6
7/8/2005 0.00 84.3 33.4
7/9/2005 0.00 80.1 34.6
7/10/2005 0.00 83.5 38.7
7/11/2005 0.00 83.2 39.3
7/12/2005 0.00 89.0 41.4
7/13/2005 0.00 87.6 42.4
7/14/2005 0.00 87.0 42.5
7/15/2005 0.00 85.1 42.9
7/16/2005 0.00 87.7 48.4
7/17/2005 0.00 83.2 45.9
7/18/2005 0.00 82.9 374
7/19/2005 0.00 88.5 39.6
7/20/2005 0.00 90.3 46.5
7/21/2005 0.00 89.3 47.2
7/22/2005 0.03 85.5 50.6
7/23/2005 0.04 76.8 48.4
7/24/2005 0.03 74.3 41.9
7/25/2005 0.10 77.6 41.0
7/26/2005 0.00 75.9 36.4
7/27/2005 0.00 79.9 26.5
7/28/2005 0.00 86.0 33.7
7/29/2005 0.00 77.6 40.5
7/30/2005 0.05 75.6 47 1
7/31/2005 0.00 77.3 48.0
July 2005 summary 0.25 90.3 26.5
August 2005
8/1/2005 0.03 66.7 471
8/2/2005 0.40 70.4 41.4
8/3/2005 0.24 69.8 39.5
8/4/2005 0.00 73.4 39.8

8/5/2005 0.43 70.6 40.4



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
8/6/2005 0.00 70.5 40.0
8/7/2005 0.00 77.4 41.9
8/8/2005 0.24 76.3 43.6
8/9/2005 0.06 73.2 45.9
8/10/2005 0.32 66.6 50.4
8/11/2005 0.03 72.5 48.3
8/12/2005 0.00 73.9 40.2
8/13/2005 0.00 75.3 43.4
8/14/2005 0.08 70.2 38.6
8/15/2005 0.01 721 37.8
8/16/2005 0.01 71.5 43.5
8/17/2005 0.00 73.1 38.5
8/18/2005 0.00 72.9 35.8
8/19/2005 0.00 721 36.2
8/20/2005 0.00 71.9 35.8
8/21/2005 0.00 72.5 36.1
8/22/2005 0.01 72.9 37.2
8/23/2005 0.07 70.1 39.5
8/24/2005 0.02 74.7 36.2
8/25/2005 0.00 76.2 38.5
8/26/2005 0.00 80.4 38.5
8/27/2005 0.13 75.2 37.6
8/28/2005 0.00 76.4 34.3
8/29/2005 0.00 82.0 33.5
8/30/2005 0.00 69.4 33.8
8/31/2005 0.00 77.2 21.0
August 2005 summary 2.08 82.0 21.0
September 2005
9/1/2005 0.00 77.3 26.1
9/2/2005 0.00 76.6 324
9/3/2005 0.12 70.7 36.3
9/4/2005 0.06 68.7 33.1
9/5/2005 0.01 76.0 32.6
9/6/2005 0.00 73.4 35.3
9/7/2005 0.00 73.9 36.3
9/8/2005 0.00 69.1 39.3
9/9/2005 0.18 63.7 41.2
9/10/2005 0.00 68.7 27.7
9/11/2005 0.00 72.0 31.1
9/12/2005 0.00 63.6 33.1
9/13/2005 0.00 62.8 21.6
9/14/2005 0.00 62.9 25.5
9/15/2005 0.00 68.8 19.2
9/16/2005 0.00 66.8 24.2
9/17/2005 0.00 70.6 24.2

9/18/2005 0.00 67.9 27.0



9/19/2005
9/20/2005
9/21/2005
9/22/2005
9/23/2005
9/24/2005
9/25/2005
9/26/2005
9/27/2005
9/28/2005
9/29/2005
9/30/2005

September 2005 summary

October 2005

10/1/2005
10/2/2005
10/3/2005
10/4/2005
10/5/2005
10/6/2005
10/7/2005
10/8/2005
10/9/2005
10/10/2005
10/11/2005
10/12/2005
10/13/2005
10/14/2005
10/15/2005
10/16/2005
10/17/2005
10/18/2005
10/19/2005
10/20/2005
10/21/2005
10/22/2005
10/23/2005
10/24/2005
10/25/2005
10/26/2005

October 2005 summary (partial)

April 2006
4/27/2006
4/28/2006

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 73.2 23.4
0.00 74.7 27.9
0.16 60.5 35.0
0.01 65.1 28.1
0.00 65.8 29.9
0.00 67.7 31.5
0.00 67.0 26.2
0.00 70.9 23.5
0.23 61.4 36.1
0.54 54.0 34.3
0.00 66.0 29.5
0.00 70.9 23.2
1.31 77.3 19.2
0.00 68.7 24.6
0.00 70.2 30.4
0.00 69.4 43.5
0.05 47.3 22.9
0.00 45.2 12.7
0.00 57.6 12.9
0.00 61.7 16.7
0.00 56.6 23.3
0.00 46.8 25.0
0.00 49.9 23.5
0.00 58.3 17.5
0.00 56.1 20.7
0.00 62.3 17.7
0.00 64.0 19.2
0.00 59.5 19.8
0.05 57.5 27.7
0.00 61.2 23.1
0.74 47.8 28.5
0.01 50.1 28.4
0.01 56.9 25.3
0.00 59.2 23.1
0.00 59.6 22.8
0.00 57.9 241
0.00 62.0 23.6
0.00 57.6 24.6
0.00 57.0 21.9
0.86 70.2 12.7
0.00 65.3 33.7
0.00 58.0 25.7



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
4/29/2006 0.00 58.9 18.9
4/30/2006 0.00 58.1 29.0
April 2006 summary (partial) 0.00 65.3 18.9
May 2006
5/1/2006 0.00 62.8 20.7
5/2/2006 0.00 63.9 26.5
5/3/2006 0.00 62.5 31.9
5/4/2006 0.09 55.9 30.6
5/5/2006 0.02 53.3 26.2
5/6/2006 0.00 55.0 22.0
5/7/2006 0.00 58.6 24.9
5/8/2006 0.00 58.1 31.8
5/9/2006 0.00 53.2 26.0
5/10/2006 0.00 56.6 21.3
5/12/2006 0.00 72.0 25.0
5/13/2006 0.00 69.7 29.9
5/14/2006 0.00 69.6 33.4
5/15/2006 0.00 70.4 33.3
5/16/2006 0.00 73.2 27.7
5/17/2006 0.00 75.5 28.9
5/18/2006 0.00 75.6 30.1
5/19/2006 0.21 72.4 38.6
5/20/2006 0.00 73.5 33.2
5/21/2006 0.00 74.2 33.1
5/22/2006 0.00 64.0 40.9
5/23/2006 0.00 65.6 33.9
5/24/2006 0.00 75.0 27.5
5/25/2006 0.00 77.0 28.7
5/26/2006 0.00 78.3 35.1
5/27/2006 0.00 62.7 31.8
5/28/2006 0.02 40.6 20.9
5/29/2006 0.00 56.7 11.9
5/30/2006 0.00 62.7 15.0
5/31/2006 0.00 70.3 23.1
May 2006 Summary 0.34 78.3 11.9
June 2006
6/1/2006 0.00 78.3 25.5
6/2/2006 0.00 79.1 28.6
6/3/2006 0.00 77.2 37.8
6/4/2006 0.00 81.4 33.1
6/5/2006 0.00 82.1 40.6
6/6/2006 0.00 87.1 36.4
6/7/2006 0.00 79.9 41.8

6/8/2006 0.41 64.4 38.8



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
6/9/2006 0.04 67.5 34.2
6/10/2006 0.00 751 33.4
6/11/2006 0.00 79.3 29.9
6/12/2006 0.00 79.1 29.6
6/13/2006 0.00 74.4 25.7
6/14/2006 0.00 63.5 41.9
6/15/2006 0.00 56.9 38.7
6/16/2006 0.00 63.1 37.3
6/17/2006 0.00 76.6 27.8
6/18/2006 0.00 81.5 31.0
6/19/2006 0.00 82.9 32.7
6/20/2006 0.00 77.8 38.7
6/21/2006 0.00 79.5 33.2
6/22/2006 0.00 78.1 34.2
6/23/2006 0.00 84.0 31.7
6/24/2006 0.00 84.1 31.6
6/25/2006 0.00 80.7 31.0
6/26/2006 0.00 76.0 35.3
6/27/2006 0.00 79.6 32.1
6/28/2006 0.17 74.3 39.7
6/29/2006 0.00 76.5 39.9
6/30/2006 0.11 75.6 38.7
June 2006 Summary 0.73 87.1 25.5
July 2006
7/1/2006 0.10 72.8 41.9
7/2/2006 0.04 75.5 46.0
7/3/2006 0.00 77.9 441
7/4/2006 0.11 75.9 48.8
7/5/2006 0.02 71.8 44.8
7/6/2006 0.07 71.9 50.1
7/7/2006 0.32 68.9 41.5
7/8/2006 0.00 65.4 445
7/9/2006 0.00 76.9 44.6
7/10/2006 0.22 70.5 40.5
7/11/2006 0.04 73.6 40.5
7/12/2006 0.01 80.7 40.1
7/13/2006 0.00 83.3 40.8
7/14/2006 0.00 87.5 38.1
7/15/2006 0.00 89.5 40.8
7/16/2006 0.00 87.7 46.7
7/17/2006 0.00 86.0 50.0
7/18/2006 0.00 84.3 45.3
7/19/2006 1.22 80.5 471
7/20/2006 0.06 78.5 44.9
7/21/2006 0.00 84.4 48.2

7/22/2006 0.00 84.7 51.5



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
7/23/2006 0.00 85.8 46.4
7/24/2006 0.07 85.9 49.9
7/25/2006 0.17 75.8 54.3
7/26/2006 0.00 82.7 47.4
7/27/2006 0.00 82.7 445
7/28/2006 0.00 84.6 43.5
7/29/2006 0.00 85.5 491
7/30/2006 0.41 73.7 57.1
7/31/2006 0.38 73.4 49.3
July 2006 Summary 3.24 89.5 38.1
August 2006
8/1/2006 0.01 67.3 42.6
8/2/2006 0.00 68.7 40.6
8/3/2006 0.13 66.0 46.2
8/4/2006 0.05 63.5 43.6
8/5/2006 0.00 69.5 40.5
8/6/2006 0.00 75.8 40.5
8/7/2006 0.33 73.2 421
8/8/2006 0.00 77.8 42.4
8/9/2006 0.00 76.8 43.1
8/10/2006 0.01 77.3 39.1
8/11/2006 0.04 76.3 42.4
8/12/2006 0.00 75.2 43.5
8/13/2006 0.00 73.4 40.1
8/14/2006 0.00 76.6 38.6
8/15/2006 0.14 72.8 42.6
8/16/2006 0.09 69.3 38.6
8/17/2006 0.00 76.9 39.5
8/18/2006 0.00 77.5 374
8/19/2006 0.00 79.8 36.0
8/20/2006 0.00 75.9 39.9
8/21/2006 0.00 78.0 41.2
8/22/2006 0.00 79.4 45.8
8/23/2006 0.06 76.5 39.3
8/24/2006 0.12 75.6 41.9
8/25/2006 0.38 71.0 39.0
8/26/2006 0.00 68.2 36.9
8/27/2006 0.00 70.2 31.8
8/28/2006 0.00 74.2 324
8/29/2006 0.00 79.4 32.6
8/30/2006 0.00 79.3 34.1
8/31/2006 0.00 77.3 40.8
August 2006 Summary 1.36 79.8 31.8

September 2006



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
9/1/2006 0.00 75.9 33.7
9/2/2006 0.00 76.5 33.6
9/3/2006 0.00 77.5 314
9/4/2006 0.00 75.6 34.7
9/5/2006 0.03 74.0 35.1
9/6/2006 0.14 71.9 43.1
9/7/2006 0.01 63.8 37.1
9/8/2006 0.00 61.9 40.1
9/9/2006 0.19 66.3 34.2
9/10/2006 0.03 64.2 33.8
9/11/2006 0.00 69.8 29.8
9/12/2006 0.00 73.6 32.0
9/13/2006 0.00 75.3 30.8
9/14/2006 0.52 64.6 33.1
9/15/2006 0.19 57.8 33.8
9/16/2006 0.03 42.3 23.2
9/17/2006 0.00 48.1 21.4
9/18/2006 0.00 59.2 18.4
9/19/2006 0.00 63.2 20.6
9/20/2006 0.06 44.8 31.3
9/21/2006 0.04 47.4 31.3
9/22/2006 0.10 38.5 26.4
9/23/2006 0.00 46.7 16.9
9/24/2006 0.00 55.9 19.2
9/25/2006 0.00 60.7 19.9
9/26/2006 0.00 67.8 20.5
9/27/2006 0.00 67.8 26.1
9/28/2006 0.00 69.7 25.1
9/29/2006 0.00 69.5 25.4
9/30/2006 0.00 72.8 21.8
September 2006 Summary 1.34 77.5 16.9
October 2006
10/1/2006 0.00 68.0 29.4
10/2/2006 0.03 62.5 34.4
10/3/2006 0.01 61.7 31.2
10/4/2006 0.00 54.8 31.5
10/5/2006 0.29 49.7 33.0
10/6/2006 1.79 45.5 35.3
10/7/2006 0.00 56.3 26.6
10/8/2006 0.00 55.4 24.7
10/9/2006 0.26 41.8 29.0
10/10/2006 0.47 44.8 22.6
10/11/2006 0.01 52.4 25.2
10/12/2006 0.00 59.0 24.3

October 2007 Summary (partial) 2.86 68.0 22.6



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
May 2007
5/1/2007 0.00 66.4 32.3
5/2/2007 0.01 62.2 37.6
5/3/2007 0.03 43.3 26.0
5/4/2007 0.19 38.6 27.0
5/5/2007 0.01 37.5 25.6
5/6/2007 0.00 38.6 24.2
5/7/2007 0.00 56.8 18.8
5/8/2007 0.00 63.0 21.3
5/9/2007 0.00 66.7 23.3
5/10/2007 0.00 73.2 25.8
5/11/2007 0.00 75.4 28.6
5/12/2007 0.00 751 32.9
5/13/2007 0.00 74.9 38.3
5/14/2007 0.00 67.5 30.3
5/15/2007 0.00 68.4 21.4
5/16/2007 0.00 67.3 25.6
5/17/2007 0.00 68.5 28.1
5/18/2007 0.00 70.5 29.4
5/19/2007 0.00 69.8 29.8
5/20/2007 0.00 71.8 27.0
5/21/2007 0.01 66.2 32.8
5/22/2007 0.01 47.6 23.8
5/23/2007 0.00 52.4 22.1
5/24/2007 0.00 55.0 15.1
5/25/2007 0.00 67.4 19.0
5/26/2007 0.00 66.7 26.1
5/27/2007 0.00 73.4 27.2
5/28/2007 0.00 71.3 31.9
5/29/2007 0.00 59.4 27.0
5/30/2007 0.00 64.7 17.3
5/31/2007 0.00 69.6 21.8
May 2007 Summary 0.26 75.4 15.1
June 2007
6/1/2007 0.00 71.9 29.1
6/2/2007 0.00 751 27.8
6/3/2007 0.00 70.9 32.5
6/4/2007 0.00 77.0 32.8
6/5/2007 0.00 73.2 33.1
6/6/2007 0.23 56.5 31.2
6/7/2007 0.00 48.2 25.7
6/8/2007 0.00 63.9 19.4
6/9/2007 0.00 714 25.1

6/10/2007 0.00 75.3 28.7



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
6/11/2007 0.00 72.0 36.7
6/12/2007 0.00 69.9 30.2
6/13/2007 0.00 75.2 26.1
6/14/2007 0.00 78.9 33.1
6/15/2007 0.00 84.8 34.5
6/16/2007 0.00 86.8 38.8
6/17/2007 0.00 78.1 43.8
6/18/2007 0.00 75.8 33.5
6/19/2007 0.00 83.7 314
6/20/2007 0.00 86.7 32.3
6/21/2007 0.00 84.0 35.8
6/22/2007 0.00 85.3 36.7
6/23/2007 0.00 87.0 34.7
6/24/2007 0.00 88.4 37.9
6/25/2007 0.00 82.5 44.2
6/26/2007 0.00 83.5 32.9
6/27/2007 0.00 84.4 34.7
6/28/2007 0.00 86.3 34.3
6/29/2007 0.00 87.0 35.1
6/30/2007 0.00 86.6 34.7
June 2007 Summary 0.23 88.4 194
July 2007
7/1/2007 0.00 87.9 32.5
7/2/2007 0.00 90.9 34.4
7/3/2007 0.00 87.0 38.7
7/4/2007 0.00 88.2 37.0
7/5/2007 0.00 85.7 43.8
7/6/2007 0.10 85.4 39.0
7/7/2007 0.00 82.9 40.8
7/8/2007 0.00 83.0 411
7/9/2007 0.00 87.3 37.5
7/10/2007 0.00 87.7 37.9
7/11/2007 0.00 83.8 40.6
7/12/2007 0.01 72.5 41.2
7/13/2007 0.00 84.8 39.1
7/14/2007 0.02 82.9 411
7/15/2007 0.00 84.5 39.4
7/16/2007 0.00 82.4 40.2
7/17/2007 0.18 71.6 53.4
7/18/2007 0.00 84.3 45.0
7/19/2007 0.00 87.3 50.1
7/20/2007 0.00 84.1 40.1
7/21/2007 0.00 80.0 55.3
7/22/2007 0.00 83.8 431
7/23/2007 0.00 81.9 48.6

7/24/2007 0.00 75.0 45.3



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
7/25/2007 0.00 75.8 48.4
7/26/2007 0.54 71.5 43.9
7/27/2007 0.00 79.7 47.8
7/28/2007 0.47 75.5 455
7/29/2007 0.00 78.1 45.6
7/30/2007 0.00 79.6 45.9
7/31/2007 0.00 83.4 45.4
July 2007 Summary 1.32 90.9 32.5
August 2007
8/1/2007 0.41 79.7 47.6
8/2/2007 0.26 69.7 51.8
8/3/2007 0.01 73.8 47.6
8/4/2007 0.00 75.0 445
8/5/2007 0.13 75.2 49.4
8/6/2007 0.01 77.2 44.4
8/7/2007 0.00 79.2 40.1
8/8/2007 0.00 80.5 37.6
8/9/2007 0.00 78.3 37.6
8/10/2007 0.00 81.8 36.3
8/11/2007 0.00 86.6 36.6
8/12/2007 0.00 87.0 42.6
8/13/2007 0.14 82.7 44.9
8/14/2007 0.01 76.6 46.3
8/15/2007 0.00 79.3 46.9
8/16/2007 0.08 80.9 434
8/17/2007 0.15 73.7 52.3
8/18/2007 0.04 73.9 47.7
8/19/2007 0.00 81.5 42.6
8/20/2007 0.00 84.0 44.0
8/21/2007 0.00 84.8 38.1
8/22/2007 0.00 87.3 37.6
8/23/2007 0.00 81.0 43.0
8/24/2007 0.00 81.1 38.3
8/25/2007 0.00 86.0 37.2
8/26/2007 0.59 80.4 42.2
8/27/2007 0.22 65.0 455
8/28/2007 0.01 75.7 37.8
8/29/2007 0.01 77.2 40.9
8/30/2007 0.00 82.7 41.5
8/31/2007 0.00 76.0 44.8
August 2007 Summary 2.07 87.3 36.3
September 2007
9/1/2007 0.00 76.4 39.9

9/2/2007 0.00 79.3 42.5



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
9/3/2007 0.04 77.3 43.7
9/4/2007 0.16 74.5 38.7
9/5/2007 0.10 70.1 44.0
9/6/2007 0.01 67.3 35.9
9/7/2007 0.00 74.5 30.8
9/8/2007 0.00 78.0 33.1
9/9/2007 0.00 72.6 34.0
9/10/2007 0.00 72.2 34.9
9/11/2007 0.00 67.1 30.2
9/12/2007 0.00 79.0 29.7
9/13/2007 0.00 79.4 28.6
9/14/2007 0.00 77.4 38.6
9/15/2007 0.00 73.6 31.0
9/16/2007 0.00 74.7 33.7
9/17/2007 0.00 67.7 26.0
9/18/2007 0.00 69.5 23.4
9/19/2007 0.00 69.0 21.8
9/20/2007 0.00 71.9 23.9
9/21/2007 0.00 73.8 27.6
9/22/2007 0.76 62.8 33.0
9/23/2007 0.12 54.7 31.0
9/24/2007 0.00 44 1 22.6
9/25/2007 0.00 55.3 16.7
9/26/2007 0.00 64.6 20.3
9/27/2007 0.00 63.7 20.3
9/28/2007 0.00 58.7 27.2
9/29/2007 0.04 51.5 24.4
9/30/2007 0.03 49.8 121
September 2007 Summary 1.26 79.4 12.1
October 2007
10/1/2007 0.42 59.9 19.8
10/2/2007 0.00 59.5 25.7
10/3/2007 0.00 65.5 23.9
10/4/2007 0.00 71.6 27.7
10/5/2007 0.20 53.9 34.5
10/6/2007 0.01 38.1 25.3
10/7/2007 0.00 44.2 19.3
10/8/2007 0.00 52.8 18.0
10/9/2007 0.00 57.3 19.9
10/10/2007 0.00 64.4 22.2
10/11/2007 0.00 65.8 21.4
10/12/2007 0.00 54.9 24.5
10/13/2007 0.00 49.6 21.5
10/14/2007 0.00 51.7 21.7
10/15/2007 0.00 59.1 17.2

10/16/2007 0.03 53.0 211



10/17/2007
10/18/2007
10/19/2007
10/20/2007
10/21/2007
10/22/2007
10/23/2007
10/24/2007
10/25/2007
10/26/2007
10/27/2007
10/28/2007
10/29/2007
10/30/2007
10/31/2007

October 2007 Summary

November 2007

11/1/2007
11/2/2007
11/3/2007
11/4/2007
11/5/2007
11/6/2007
11/7/2007
11/8/2007
11/9/2007
11/10/2007
11/11/2007
11/12/2007
11/13/2007
11/14/2007
11/15/2007
11/16/2007
11/17/2007
11/18/2007
11/19/2007
11/20/2007
11/21/2007
11/22/2007
11/23/2007
11/24/2007
11/25/2007
11/26/2007
11/27/2007
11/28/2007
11/29/2007

Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
0.07 36.2 22.5
0.03 47.5 19.2
0.00 63.7 25.7
0.00 56.1 21.2
0.06 34.6 14.3
0.00 52.0 8.2
0.00 63.0 20.3
0.00 60.1 16.8
0.00 60.3 19.0
0.00 64.2 18.9
0.00 61.3 20.3
0.00 60.5 21.4
0.00 56.6 20.4
0.00 52.6 25.7
0.00 54.7 18.7
0.82 71.6 8.2
0.00 56.7 15.5
0.00 53.8 9.7
0.00 59.7 5.6
0.00 63.1 10.4
0.00 60.1 8.1
0.00 60.7 14.6
0.00 60.5 16.1
0.00 63.1 20.4
0.00 55.6 16.7
0.00 60.0 20.8
0.00 52.1 18.5
0.00 50.6 17.5
0.00 58.7 17.4
0.00 50.3 9.9
0.00 50.9 8.3
0.00 55.5 15.6
0.00 55.2 21.6
0.00 59.3 16.0
0.00 61.5 15.3
0.00 45.7 17.3
0.00 28.9 -5.1
0.00 27.0 -6.0
0.00 34.7 4.4
0.00 41.6 -1.9
0.00 50.1 1.7
0.00 40.3 3.3
0.00 46.8 -0.6
0.03 23.6 1.1
0.00 46.8 0.9



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
11/30/2007 0.00 33.1 5.0
November 2007 Summary 0.03 63.1 -6.0
December 2007
12/1/2007 0.31 34.1 15.6
12/2/2007 0.17 29.4 -6.4
12/3/2007 0.19 34.5 -6.5
12/4/2007 0.00 471 8.5
12/5/2007 0.00 50.5 16.9
12/6/2007 0.00 41.3 15.5
12/7/2007 0.50 34.2 18.0
12/8/2007 0.06 27.7 8.2
12/9/2007 0.10 26.4 -10.9
12/10/2007 0.10 29.5 -13.7
12/11/2007 0.02 23.7 -13.0
12/12/2007 0.08 31.2 -18.3
12/13/2007 0.01 22.8 -11.1
12/14/2007 0.00 16.9 -7.4
12/15/2007 0.04 27.3 -21.1
12/16/2007 0.01 25.9 -13.4
12/17/2007 0.06 32.8 -10.8
12/18/2007 0.01 27.8 -7.4
12/19/2007 0.11 30.9 0.9
12/20/2007 0.09 28.3 2.2
12/21/2007 0.00 18.8 4.2
12/22/2007 0.11 27.4 -18.0
12/23/2007 0.00 26.5 12.2
12/24/2007 0.00 35.0 6.4
12/25/2007 0.00 16.9 -17.6
12/26/2007 0.02 21.0 -21.0
12/27/2007 0.00 11.0 -16.2
12/28/2007 0.00 18.0 -24.3
12/29/2007 0.00 23.8 -14.1
12/30/2007 0.00 26.9 11.5
12/31/2007 0.00 13.1 -23.2
December 2007 Summary 1.99* 50.5 -24.3

* Freezing conditions at precipitation gauge

January 2008
1/1/2008 0.08 23.1 -25.1
1/2/2008 0.00 31.2 -10.7
1/3/2008 0.00 29.0 2.2
1/4/2008 0.01 33.5 9.6
1/5/2008 0.07 31.8 20.2
1/6/2008 0.01 26.3 5.3
1/7/2008 0.00 22.6 -8.4

1/8/2008 0.00 25.1 -10.9



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
1/9/2008 0.00 24.7 10.4
1/10/2008 0.00 32.3 -6.2
1/11/2008 0.02 26.5 6.0
1/12/2008 0.09 26.4 -2.9
1/13/2008 0.01 29.1 -4.0
1/14/2008 0.06 39.0 -16.8
1/15/2008 0.00 33.6 -3.2
1/16/2008 0.00 9.3 -23.1
1/17/2008 0.00 16.8 -22.0
1/18/2008 0.00 22.0 -7.1
1/19/2008 0.00 31.8 -5.2
1/20/2008 0.00 25.1 -12.4
1/21/2008 0.00 21.5 4.6
1/22/2008 0.13 28.6 -11.7
1/23/2008 0.04 25.8 -17.0
1/24/2008 0.06 25.3 -6.1
1/25/2008 0.10 31.8 -11.4
1/26/2008 0.02 30.6 -10.8
1/27/2008 0.07 25.9 0.4
1/28/2008 0.12 28.6 6.5
1/29/2008 0.08 22.1 -8.5
1/30/2008 0.00 15.5 -0.9
1/31/2008 0.20 271 -23.6
January 2008 Summary 1147* 39.0 -25.1

* Freezing conditions at precipitation gauge

February 2008
2/1/2008 0.11 23.1 -7.2
2/2/2008 0.03 21.9 -3.7
2/3/2008 0.00 28.8 0.7
2/4/2008 0.00 30.8 10.6
2/5/2008 0.01 48.0 -4.7
2/6/2008 0.01 30.9 -2.1
2/7/2008 0.04 36.1 10.4
2/8/2008 0.00 32.5 14.7
2/9/2008 0.00 39.1 2.8
2/10/2008 0.00 46.3 2.4
2/11/2008 0.00 34.7 13.6
2/12/2008 0.00 43.1 8.2
2/13/2008 0.00 425 3.0
2/14/2008 0.09 214 -14.4
2/15/2008 0.00 33.3 -15.8
2/16/2008 0.00 35.2 -5.8
2/17/2008 0.00 28.5 54
2/18/2008 0.00 46.9 0.3
2/19/2008 0.00 41.0 -6.8
2/20/2008 0.07 32.1 5.0

2/21/2008 0.01 37.0 0.7



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
2/22/2008 0.31 34.0 7.8
2/23/2008 0.56 40.4 -2.7
2/24/2008 0.00 40.8 18.7
2/25/2008 0.22 37.6 20.3
2/26/2008 0.01 47.6 -3.8
2/27/2008 0.00 48.2 -2.8
2/28/2008 0.00 52.7 7.3
2/29/2008 0.00 49.8 -2.1
February 2008 Summary 1.47* 52.7 -15.8

* Freezing conditions at precipitation gauge

March 2008
3/1/2008 0.00 50.6 6.1
3/2/2008 0.00 23.1 2.7
3/3/2008 0.00 37.3 -16.6
3/4/2008 0.00 31.6 11.9
3/5/2008 0.00 26.2 -14.0
3/6/2008 0.00 31.3 4.6
3/7/2008 0.00 46.4 0.5
3/8/2008 0.00 36.7 14.3
3/9/2008 0.00 41.8 5.5
3/10/2008 0.00 43.6 4.7
3/11/2008 0.00 48.7 1.8
3/12/2008 0.00 411 13.3
3/13/2008 0.00 41.0 13.0
3/14/2008 0.05 30.2 7.2
3/15/2008 0.08 31.8 -2.5
3/16/2008 0.14 27.8 -6.0
3/17/2008 0.02 32.5 1.5
3/18/2008 0.00 38.4 13.1
3/19/2008 0.00 49.2 3.6
3/20/2008 0.00 40.0 14.9
3/21/2008 0.00 39.7 13.6
3/22/2008 0.00 38.6 7.9
3/23/2008 0.00 47.8 -4.7
3/24/2008 0.00 51.7 7.8
3/25/2008 0.00 48.2 16.0
3/26/2008 0.00 47 1 23.0
3/27/2008 0.00 39.5 20.4
3/28/2008 0.00 40.8 9.5
3/29/2008 0.00 44.8 21.3
3/30/2008 0.00 39.6 24.3
3/31/2008 0.22 25.0 -4.1
March 2008 Summary 0.51* 51.7 -16.6
April 2008

4/1/2008 0.00 42.0 -9.3



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
4/2/2008 0.00 448 11.6
4/3/2008 0.01 36.1 17.4
4/4/2008 0.00 47.5 0.8
4/5/2008 0.00 40.5 20.4
4/6/2008 0.00 43.2 16.6
4/7/2008 0.09 33.8 18.9
4/8/2008 0.00 411 9.3
4/9/2008 0.06 34.7 18.8
4/10/2008 0.00 28.9 17.7
4/11/2008 0.01 33.1 17.4
4/12/2008 0.00 50.7 7.3
4/13/2008 0.00 55.7 13.9
4/14/2008 0.00 59.2 17.4
4/15/2008 0.00 56.8 21.5
4/16/2008 0.00 271 17.3
4/17/2008 0.00 43.4 16.0
4/18/2008 0.00 55.6 14.5
4/19/2008 0.00 61.0 19.1
4/20/2008 0.00 43.6 20.5
4/21/2008 0.00 43.2 12.5
4/22/2008 0.00 56.7 18.0
4/23/2008 0.00 53.4 23.4
4/24/2008 0.00 38.2 22.4
4/25/2008 0.00 46.7 11.0
4/26/2008 0.00 448 19.1
4/27/2008 0.00 56.8 8.6
4/28/2008 0.00 66.6 18.6
4/29/2008 0.00 68.8 26.4
4/30/2008 0.00 471 20.0
April 2008 Summary 0.17 68.8 -9.3
May 2008
5/1/2008 0.00 32.6 15.9
5/2/2008 0.00 45.6 19.1
5/3/2008 0.00 52.8 13.5
5/4/2008 0.00 59.1 21.1
5/5/2008 0.00 64.1 23.6
5/6/2008 0.00 61.6 24.8
5/7/2008 0.00 59.4 25.2
5/8/2008 0.00 51.2 29.7
5/9/2008 0.00 54.7 20.4
5/10/2008 0.02 54.9 22.3
5/11/2008 0.00 65.9 17.6
5/12/2008 0.00 471 29.2
5/13/2008 0.00 48.9 16.7
5/14/2008 0.00 52.3 26.2

5/15/2008 0.00 54.6 30.2



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
5/16/2008 0.00 68.4 23.1
5/17/2008 0.00 71.0 271
5/18/2008 0.00 73.5 28.0
5/19/2008 0.00 71.8 27.0
5/20/2008 0.00 78.5 32.2
5/21/2008 0.00 55.5 31.9
5/22/2008 0.31 35.9 27.7
5/23/2008 0.36 41.0 25.4
5/24/2008 0.08 46.7 22.1
5/25/2008 0.02 53.9 26.9
5/26/2008 0.07 48.2 28.9
5/27/2008 0.00 59.5 22.0
5/28/2008 0.00 65.4 26.9
5/29/2008 0.00 60.6 26.5
5/30/2008 0.00 63.3 22.9
5/31/2008 0.00 69.9 26.5
May 2008 Summary 0.86 78.5 135
June 2008
6/1/2008 0.00 74.5 27.0
6/2/2008 0.00 69.5 30.0
6/3/2008 0.00 67.4 36.5
6/4/2008 0.26 53.9 314
6/5/2008 0.00 50.0 30.5
6/6/2008 0.00 68.6 25.2
6/7/2008 0.00 54.4 27.8
6/8/2008 0.00 57.5 26.5
6/9/2008 0.00 70.8 19.9
6/10/2008 0.00 75.0 30.8
6/11/2008 0.00 53.1 25.7
6/12/2008 0.00 57.4 17.5
6/13/2008 0.00 71.6 17.7
6/14/2008 0.00 78.2 24.5
6/15/2008 0.00 81.0 28.9
6/16/2008 0.00 80.5 30.7
6/17/2008 0.00 82.0 31.7
6/18/2008 0.00 80.5 36.9
6/19/2008 0.00 75.0 33.0
6/20/2008 0.00 80.1 28.9
6/21/2008 0.00 80.6 31.7
6/22/2008 0.00 79.7 37.0
6/23/2008 0.00 79.4 39.8
6/24/2008 0.01 80.4 34.2
6/25/2008 0.00 80.9 35.7
6/26/2008 0.00 79.7 39.4
6/27/2008 0.00 81.5 34.0

6/28/2008 0.00 81.2 36.5



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
6/29/2008 0.00 78.8 37.9
6/30/2008 0.00 83.3 36.9
June 2008 Summary 0.27 83.3 175
July 2008
7/1/2008 0.00 82.8 42.7
7/2/2008 0.00 83.1 36.1
7/3/2008 0.00 87.5 36.4
7/4/2008 0.00 82.8 44.2
7/5/2008 0.00 73.2 42.0
7/6/2008 0.00 80.2 34.1
7/7/2008 0.00 78.0 33.8
7/8/2008 0.00 81.8 35.4
7/9/2008 0.00 85.5 35.2
7/10/2008 0.00 85.1 35.3
7/11/2008 0.00 83.3 36.7
7/12/2008 0.00 82.9 37.2
7/13/2008 0.00 80.5 41.3
7/14/2008 0.00 78.6 45.9
7/15/2008 0.00 83.0 49.3
7/16/2008 0.02 72.3 50.8
7/17/2008 0.00 79.8 36.5
7/18/2008 0.00 82.5 42.9
7/19/2008 0.00 86.8 37.8
7/20/2008 0.02 76.5 47 1
7/21/2008 0.06 72.4 47 1
7/22/2008 0.15 76.8 44.0
7/23/2008 0.00 83.0 42.8
7/24/2008 0.00 86.5 40.8
7/25/2008 0.00 81.9 42.8
7/26/2008 0.00 771 42.5
7/27/2008 1.41 78.1 45.2
7/28/2008 0.01 78.1 43.0
7/29/2008 0.00 80.4 42.0
7/30/2008 0.00 83.2 41.9
7/31/2008 0.00 86.5 41.6
July 2008 Summary 1.67 87.5 33.8
August 2008
8/1/2008 0.00 88.3 41.8
8/2/2008 0.02 77.0 52.7
8/3/2008 0.00 83.9 47.8
8/4/2008 0.00 80.9 45.2
8/5/2008 0.16 80.5 514
8/6/2008 0.03 66.0 52.4

8/7/2008 0.45 65.2 49.3



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
8/8/2008 0.01 70.8 44.9
8/9/2008 0.03 73.3 46.0
8/10/2008 0.00 79.4 41.8
8/11/2008 0.00 78.0 40.1
8/12/2008 0.00 77.7 37.8
8/13/2008 0.00 79.1 41.4
8/14/2008 0.00 80.0 37.0
8/15/2008 0.00 75.2 38.0
8/16/2008 0.00 71.3 29.7
8/17/2008 0.00 75.1 30.9
8/18/2008 0.00 79.4 34.6
8/19/2008 0.00 82.4 38.7
8/20/2008 0.00 81.6 43.7
8/21/2008 0.00 83.8 37.0
8/22/2008 0.00 85.9 43.9
8/23/2008 0.00 84.3 37.5
8/24/2008 0.00 82.0 39.4
8/25/2008 0.01 79.5 374
8/26/2008 0.00 81.3 37.9
8/27/2008 0.00 78.8 37.2
8/28/2008 0.00 80.3 36.8
8/29/2008 0.00 85.7 27.7
8/30/2008 0.00 80.3 34.7
8/31/2008 0.10 66.0 42.6
August 2008 Summary 0.81 88.3 27.7
September 2008
9/1/2008 0.03 56.2 30.7
9/2/2008 0.00 62.4 17.4
9/3/2008 0.00 69.1 25.1
9/4/2008 0.00 73.5 26.5
9/5/2008 0.00 69.5 31.9
9/6/2008 0.00 73.8 32.8
9/7/2008 0.00 77.3 26.8
9/8/2008 0.00 78.6 29.7
9/9/2008 0.22 64.1 34.0
9/10/2008 0.09 69.1 34.0
9/11/2008 0.01 62.1 29.6
9/12/2008 0.00 67.0 25.0
9/13/2008 0.00 70.8 25.5
9/14/2008 0.00 74.2 24.6
9/15/2008 0.00 74.6 26.7
9/16/2008 0.00 75.5 26.5
9/17/2008 0.00 70.6 32.1
9/18/2008 0.00 66.0 29.1
9/19/2008 0.00 72.2 28.7

9/20/2008 0.00 69.1 34.3



9/21/2008
9/22/2008
9/23/2008
9/24/2008
9/25/2008
9/26/2008
9/27/2008
9/28/2008
9/29/2008
9/30/2008

September 2008 Summary

October 2008

10/1/2008

10/2/2008

10/3/2008

10/4/2008

10/5/2008

10/6/2008

10/7/2008

10/8/2008

10/9/2008

10/10/2008
10/11/2008
10/12/2008
10/13/2008
10/14/2008
10/15/2008
10/16/2008
10/17/2008
10/18/2008
10/19/2008
10/20/2008
10/21/2008
10/22/2008
10/23/2008
10/24/2008
10/25/2008
10/26/2008
10/27/2008
10/28/2008
10/29/2008
10/30/2008
10/31/2008

October 2008 Summary

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 71.9 31.9
0.00 63.1 33.8
0.00 66.5 22.2
0.00 71.7 23.1
0.00 74.2 28.4
0.00 71.4 30.9
0.00 75.3 30.0
0.25 73.5 30.4
0.00 69.6 31.7
0.00 741 30.5
0.60 78.6 17.4
0.00 73.0 28.7
0.00 72.2 29.1
0.01 62.3 37.0
0.72 45.2 35.8
0.00 48.0 28.9
0.00 56.1 25.9
0.00 63.5 23.5
0.00 68.9 26.0
0.00 67.4 254
0.00 59.0 22.4
0.00 46.4 20.1
0.00 36.6 11.1
0.00 38.9 4.2
0.00 55.2 8.3
0.00 57.7 15.6
0.00 63.5 18.5
0.00 64.9 21.6
0.00 64.5 21.0
0.00 60.2 23.7
0.06 56.6 25.7
0.01 52.1 23.8
0.00 49.4 7.8
0.00 58.1 17.4
0.00 55.3 19.2
0.00 66.1 23.5
0.00 58.8 22.7
0.00 64.0 18.4
0.00 67.8 21.6
0.00 66.7 21.2
0.00 65.3 21.4
0.00 55.6 22.1
0.80 73.0 4.2



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
November 2008
11/8/2008 0.00 53.6 19.3
11/9/2008 0.00 37.9 20.2
11/10/2008 0.00 38.8 14.9
11/11/2008 0.00 39.1 22.9
11/12/2008 0.00 44.2 28.4
11/13/2008 0.00 50.3 33.0
11/14/2008 0.00 41.4 20.7
11/15/2008 0.00 54.5 17.3
11/16/2008 0.00 62.2 20.2
11/17/2008 0.00 59.0 20.0
11/18/2008 0.00 56.8 17.9
11/19/2008 0.00 56.0 15.7
11/20/2008 0.00 44.3 13.0
11/21/2008 0.00 49.1 11.5
11/22/2008 0.00 49.9 8.5
11/23/2008 0.00 46.0 71
11/24/2008 0.00 42.4 3.9
11/25/2008 0.00 47.5 11.4
11/26/2008 0.00 40.3 11.8
11/27/2008 0.13 35.2 27.9
11/28/2008 0.01 34.7 271
11/29/2008 0.00 36.6 27.6
11/30/2008 0.00 41.0 31.2
November 2008 Summary 0.14 62.2 3.9
December 2008
12/1/2008 0.00 52.3 23.0
12/2/2008 0.00 51.5 22.6
12/3/2008 0.00 33.5 15.6
12/4/2008 0.00 34.2 6.7
12/5/2008 0.00 38.5 1.2
12/6/2008 0.00 55.4 16.3
12/7/2008 0.00 48.8 16.3
12/8/2008 0.00 34.3 16.7
12/9/2008 0.00 30.3 6.2
12/10/2008 0.00 49.9 11.3
12/11/2008 0.00 46.3 8.4
12/12/2008 0.00 36.7 9.8
12/13/2008 0.01 35.5 9.1
12/14/2008 0.00 14.7 -6.5
12/15/2008 0.00 11.5 -13.6
12/16/2008 0.02 20.3 -6.5
12/17/2008 0.19 26.0 -19.0
12/18/2008 0.03 26.3 -2.7
12/19/2008 0.01 27.3 -6.4

12/20/2008 0.00 20.1 1.9



12/21/2008
12/22/2008
12/23/2008
12/24/2008
12/25/2008
12/26/2008
12/27/2008
12/28/2008
12/29/2008
12/30/2008
12/31/2008

December 2008 Summary

January 2009

1/1/2009

1/2/2009

1/3/2009

1/4/2009

1/5/2009

1/6/2009

1/7/2009

1/8/2009

1/9/2009

1/10/2009
1/11/2009
1/12/2009
1/13/2009
1/14/2009
1/15/2009
1/16/2009
1/17/2009
1/18/2009
1/19/2009
1/20/2009
1/21/2009
1/22/2009
1/23/2009
1/24/2009
1/25/2009
1/26/2009
1/27/2009
1/28/2009
1/29/2009
1/30/2009
1/31/2009

January 2009 Summary

Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
0.00 31.1 4.7
0.00 27.0 111
0.00 17.7 -15.6
0.00 20.5 -21.41
0.00 24.7 11.7
0.00 20.7 1.9
0.00 21.3 -13.6
0.04 39.2 -2.6
0.30 34.8 -2.1
0.06 421 -1.8
0.00 43.4 -10.0
0.66° 55.4 -21.1

0.00
0.00
0.01

0.03
0.00
0.01

0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.18
0.19
0.06
0.01

0.01

0.00
0.00
0.00
0.00
0.61°

411
45.2
27.2
20.1
23.9
28.2
37.7
47.3
28.4
30.7
34.9
30.5
40.3
441
44.7
50.0
441
49.3
48.9
43.0
49.6
45.4
38.4
38.8
35.9
23.1
20.2
31.1
33.5
46.2
48.0
50.0

* Freezing conditions at precipitation gauge

11.9
12.1
-25.9
-30.6
-24.4
19.1
19.8
10.2
-1.6
1.0
22.4
221
22.7
11.7
4.2
0.8
-1.7
-1.5
4.1
8.5
3.7
19.7
26.9
27.5
20.3
7.6
3.0
18.9
11.9
7.4
25

-30.6

* Freezing conditions at precipitation gauge



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
February 2009
2/1/2009 0.00 39.0 5.0
2/2/2009 0.00 39.5 5.4
2/3/2009 0.00 48.7 6.1
2/4/2009 0.00 44.9 1.8
2/5/2009 0.00 39.0 7.3
2/6/2009 0.01 36.6 14.9
2/7/2009 0.00 33.5 12.0
2/8/2009 0.12 38.1 7.9
2/9/2009 0.11 28.4 -9.2
2/10/2009 0.07 27.8 -12.4
2/11/2009 0.00 31.8 -2.8
2/12/2009 0.04 24.8 7.3
2/13/2009 0.16 271 -16.6
2/14/2009 0.18 24.3 -13.1
2/15/2009 0.00 30.5 -17.2
2/16/2009 0.02 35.2 3.9
2/17/2009 0.12 29.0 17.8
2/18/2009 0.00 29.6 1.5
2/19/2009 0.00 40.0 -16.4
2/20/2009 0.00 441 -9.0
2/21/2009 0.00 45.7 -4.5
2/22/2009 0.00 40.8 4.9
2/23/2009 0.19 41.2 23.2
2/24/2009 0.00 51.6 15.7
2/25/2009 0.00 48.3 12.1
2/26/2009 0.01 42.3 20.4
2/27/2009 0.00 31.2 2.8
2/28/2009 0.00 40.9 -1.8
February 2009 Summary 1.03 51.6 -17.2

* Freezing conditions at precipitation gauge

March 2009
3/1/2009 0.00 48.2 10.7
3/2/2009 0.00 51.3 15.5
3/3/2009 0.00 54.8 23.7
3/4/2009 0.00 49.7 22.6
3/5/2009 0.03 35.4 12.4
3/6/2009 0.00 33.3 11.8
3/7/2009 0.00 29.8 10.2
3/8/2009 0.00 425 3.5
3/9/2009 0.00 38.7 7.6
3/10/2009 0.15 32.8 1.6
3/11/2009 0.00 425 -5.9
3/12/2009 0.00 44.5 8.5
3/13/2009 0.00 43.2 4.2

3/14/2009 0.00 46.7 5.3



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
3/15/2009 0.00 47.5 17.7
3/16/2009 0.00 55.9 19.9
3/17/2009 0.00 53.5 22.4
3/18/2009 0.00 53.1 25.8
3/19/2009 0.00 55.9 21.1
3/20/2009 0.00 59.3 25.6
3/21/2009 0.00 55.2 23.4
3/22/2009 0.00 49.1 22.6
3/23/2009 0.00 29.2 21.1
3/24/2009 0.00 33.3 17.6
3/25/2009 0.00 37.0 21.6
3/26/2009 0.16 271 11.4
3/27/2009 0.00 36.6 -2.0
3/28/2009 0.00 45.9 13.8
3/29/2009 0.00 45.9 11.2
3/30/2009 0.00 24.2 11.5
3/31/2009 0.01 36.9 19.2
March 2009 Summary 0.35 59.3 -5.9

* Freezing conditions at precipitation gauge

April 2009
4/1/2009 0.20 27.0 12.3
4/2/2009 0.00 43.8 10.9
4/3/2009 0.20 32.0 17.4
4/4/2009 0.00 30.4 18.1
4/5/2009 0.00 43.2 55
4/6/2009 0.00 49.5 12.4
4/7/2009 0.00 54.4 14.4
4/8/2009 0.01 45.4 23.4
4/9/2009 0.02 43.9 24.6
4/10/2009 0.00 48.9 24.9
4/11/2009 0.29 38.2 26.7
4/12/2009 0.10 471 29.5
4/13/2009 0.00 56.2 21.5
4/14/2009 0.00 45.9 29.0
4/15/2009 0.19 35.9 18.3
4/16/2009 0.26 34.8 -4.4
4/17/2009 0.00 42.3 22.7
4/18/2009 0.00 50.0 27.3
4/19/2009 0.00 58.5 21.7
4/20/2009 0.00 63.6 21.9
4/21/2009 0.00 64.3 24.6
4/22/2009 0.00 65.6 25.7
4/23/2009 0.00 65.9 26.7
4/24/2009 0.00 61.0 31.0
4/25/2009 0.08 46.8 25.2
4/26/2009 0.22 39.6 22.1

4/27/2009 0.00 48.9 12.7



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
4/28/2009 0.00 64.3 21.9
4/29/2009 0.00 59.6 28.8
4/30/2009 0.00 62.4 28.1
April 2009 Summary 1.57 65.9 -4.4
May 2009
5/1/2009 0.00 57.8 29.6
5/2/2009 0.52 46.8 35.8
5/3/2009 0.02 57.9 34.9
5/4/2009 0.01 54.6 314
5/5/2009 0.00 62.5 33.2
5/6/2009 0.00 66.8 35.5
5/7/2009 0.00 63.9 32.2
5/8/2009 0.00 55.5 29.0
5/9/2009 0.00 65.2 22.4
5/10/2009 0.00 63.5 27.9
5/11/2009 0.00 69.9 26.1
5/12/2009 0.00 68.2 31.1
5/13/2009 0.00 59.6 31.3
5/14/2009 0.00 64.8 27.3
5/15/2009 0.00 63.4 28.5
5/16/2009 0.00 70.8 23.1
5/17/2009 0.00 77.2 24.6
5/18/2009 0.00 77.2 314
5/19/2009 0.00 65.6 36.4
5/20/2009 0.00 72.4 30.6
5/21/2009 0.00 66.8 31.8
5/22/2009 0.21 58.8 34.2
5/23/2009 0.30 49.3 42.2
5/24/2009 0.06 57.9 37.2
5/25/2009 0.00 60.4 36.7
5/26/2009 0.05 61.7 30.6
5/27/2009 0.03 61.9 28.8
5/28/2009 0.00 69.2 30.4
5/29/2009 0.08 66.9 31.5
5/30/2009 0.01 65.5 34.2
5/31/2009 0.00 67.6 35.3
May 2009 Summary 1.29 77.2 22.4
June 2009
6/1/2009 0.36 61.7 38.6
6/2/2009 0.15 62.9 38.2
6/3/2009 0.01 69.5 32.7
6/4/2009 0.00 67.4 32.9
6/5/2009 0.00 67.6 324

6/6/2009 0.00 60.5 25.9



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
6/7/2009 0.00 58.7 30.3
6/8/2009 0.00 62.5 28.4
6/9/2009 0.04 59.1 314
6/10/2009 0.03 58.2 33.2
6/11/2009 0.22 52.9 33.6
6/12/2009 0.00 61.9 31.1
6/13/2009 0.00 63.0 38.4
6/14/2009 0.02 58.0 32.6
6/15/2009 0.00 65.1 30.1
6/16/2009 0.01 60.4 39.0
6/17/2009 0.13 56.7 38.9
6/18/2009 0.00 60.7 31.7
6/19/2009 0.00 70.3 27.2
6/20/2009 0.84 54.4 40.1
6/21/2009 0.00 69.8 34.5
6/22/2009 0.00 72.7 29.3
6/23/2009 0.00 78.2 33.7
6/24/2009 0.00 80.4 36.4
6/25/2009 0.02 77.7 45.0
6/26/2009 0.15 64.2 40.7
6/27/2009 0.00 73.6 33.3
6/28/2009 0.00 79.5 35.9
6/29/2009 0.00 79.6 36.6
6/30/2009 0.00 81.3 36.5
June 2009 Summary 1.98 81.3 25.9
July 2009
7/1/2009 0.00 771 46.6
7/2/2009 0.03 67.4 47.4
7/3/2009 0.00 74.7 42.5
7/4/2009 0.08 77.3 43.3
7/5/2009 0.00 80.3 421
7/6/2009 0.00 84.5 37.3
7/7/2009 0.00 83.0 41.2
7/8/2009 0.00 81.2 35.9
7/9/2009 0.00 82.9 37.8
7/10/2009 0.00 81.7 33.6
7/11/2009 0.07 77.4 46.4
7/12/2009 0.17 78.6 40.4
7/13/2009 0.00 83.2 42.4
7/14/2009 0.00 79.1 36.9
7/15/2009 0.00 82.4 35.5
7/16/2009 0.00 86.1 36.9
7/17/2009 0.00 88.6 38.6
7/18/2009 0.00 87.3 41.4
7/19/2009 0.00 84.7 48.3

7/20/2009 0.00 82.2 511



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
7/21/2009 0.00 81.2 48.6
7/22/2009 0.00 85.0 39.3
7/23/2009 0.00 86.7 40.2
7/24/2009 0.16 79.4 46.5
7/25/2009 0.00 78.2 52.1
7/26/2009 0.01 80.9 48.5
7/27/2009 0.00 84.1 39.7
7/28/2009 0.00 81.2 39.7
7/29/2009 0.00 79.7 41.8
7/30/2009 0.00 77.3 38.0
7/31/2009 0.00 77.9 42.3
July 2009 Summary 0.52 88.6 33.6
August 2009
8/1/2009 0.00 81.1 35.8
8/2/2009 0.00 78.1 38.9
8/3/2009 0.00 84.2 38.8
8/4/2009 0.00 86.0 44.6
8/5/2009 0.13 77.9 41.8
8/6/2009 0.03 76.2 44.7
8/7/2009 0.00 74.6 32.3
8/8/2009 0.00 67.8 28.8
8/9/2009 0.00 73.5 30.4
8/10/2009 0.00 79.4 31.0
8/11/2009 0.00 80.9 33.8
8/12/2009 0.01 76.0 34.9
8/13/2009 0.21 72.4 38.8
8/14/2009 0.00 74.0 401
8/15/2009 0.00 68.8 34.9
8/16/2009 0.00 72.6 27.2
8/17/2009 0.00 76.6 26.3
8/18/2009 0.00 70.9 35.0
8/19/2009 0.00 78.2 33.7
8/20/2009 0.00 85.3 32.6
8/21/2009 0.00 88.1 35.5
8/22/2009 0.00 86.9 37.9
8/23/2009 0.07 73.9 51.3
8/24/2009 0.15 66.8 414
8/25/2009 0.00 70.0 35.5
8/26/2009 0.00 76.2 33.4
8/27/2009 0.00 80.0 34.3
8/28/2009 0.00 82.7 35.0
8/29/2009 0.00 81.1 40.4
8/30/2009 0.00 83.8 434
8/31/2009 0.00 78.9 39.3

August 2009 Summary 0.60 88.1 26.3



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
September 2009
9/1/2009 0.00 79.5 35.0
9/2/2009 0.00 76.3 44.3
9/3/2009 0.00 74.3 36.5
9/4/2009 0.00 78.1 33.5
9/5/2009 0.04 64.4 47.5
9/6/2009 0.00 70.4 34.5
9/7/2009 0.00 78.4 33.0
9/8/2009 0.00 76.9 35.6
9/9/2009 0.00 78.4 34.7
9/10/2009 0.02 77.4 35.7
9/11/2009 0.00 78.3 34.2
9/12/2009 0.00 77.0 32.1
9/13/2009 0.26 59.9 39.7
9/14/2009 0.31 58.4 33.6
9/15/2009 0.00 57.4 31.9
9/16/2009 0.01 63.8 33.8
9/17/2009 0.00 70.0 33.1
9/18/2009 0.00 70.4 34.7
9/19/2009 0.06 73.7 32.8
9/20/2009 0.04 68.3 37.9
9/21/2009 0.00 61.1 27.0
9/22/2009 0.00 62.2 21.6
9/23/2009 0.00 63.4 23.9
9/24/2009 0.00 67.7 27.0
9/25/2009 0.00 721 28.0
9/26/2009 0.00 76.3 28.9
9/27/2009 0.00 78.0 34.2
9/28/2009 0.00 78.2 28.5
9/29/2009 0.00 75.6 31.0
9/30/2009 0.05 49.5 24.5
September 2009 Summary 0.79 79.5 21.6
October 2009
10/1/2009 0.01 48.6 15.9
10/2/2009 0.00 55.3 13.5
10/3/2009 0.00 51.6 16.3
10/4/2009 0.01 51.8 28.6
10/5/2009 0.00 43.2 13.5
10/6/2009 0.00 46.2 7.4
10/7/2009 0.00 57.2 13.8
10/8/2009 0.00 44.7 18.7
10/9/2009 0.00 57.2 27.5
10/10/2009 0.00 56.5 21.5
10/11/2009 0.00 56.9 23.4

10/12/2009 0.00 56.6 271



10/13/2009
10/14/2009
10/15/2009
10/16/2009
10/17/2009
10/18/2009
10/19/2009
10/20/2009
10/21/2009
10/22/2009
10/23/2009
10/24/2009
10/25/2009
10/26/2009
10/27/2009
10/28/2009
10/29/2009
10/30/2009
10/31/2009

October 2009 Summary

November 2009

11/1/2009
11/2/2009
11/3/2009
11/4/2009
11/5/2009
11/6/2009
11/7/2009
11/8/2009
11/9/2009

November 2009 Summary (Partial)

June 2010

6/13/2010
6/14/2010
6/15/2010
6/16/2010
6/17/2010
6/18/2010
6/19/2010
6/20/2010
6/21/2010
6/22/2010
6/23/2010
6/24/2010

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 54.1 24.7
0.01 54.9 33.2
0.00 60.6 28.8
0.00 66.2 20.1
0.00 64.5 18.8
0.00 68.8 21.3
0.00 65.4 24.9
0.08 48.7 23.1
0.00 51.7 18.6
0.00 50.1 21.2
0.00 54.6 17.0
0.03 52.9 33.5
0.02 43.7 19.5
0.00 48.8 6.0
0.00 31.7 14.7
0.00 22.8 11.6
0.32 27.8 0.8
0.00 45.6 19.2
0.01 53.9 11.2
0.49 68.8 0.8
0.00 57.1 17.8
0.00 56.8 18.2
0.00 64.3 17.9
0.00 53.5 15.6
0.00 56.2 17.7
0.00 58.3 18.3
0.00 55.0 19.7
0.00 51.0 17.7
0.00 49.5 12.7
0.00 64.3 12.7
0.02 53.7 29.1
0.00 65.7 28.5
0.00 70.5 35.9
0.00 72.3 26.2
0.00 72.2 25.0
0.00 77.6 30.0
0.00 77.9 27.4
0.00 76.0 27.5
0.00 76.3 30.2
0.00 74.7 29.2
0.00 80.8 31.1
0.00 87.3 32.7



6/25/2010
6/26/2010
6/27/2010
6/28/2010
6/29/2010
6/30/2010

June 2010 Summary (Partial)

July 2010

July 2010 Summary

August 2010

7/1/2010

7/2/2010

7/3/2010

7/4/2010

7/5/2010

7/6/2010

7/7/2010

7/8/2010

7/9/2010
7/10/2010
7/11/2010
7/12/2010
7/13/2010
7/14/2010
7/15/2010
7/16/2010
7/17/2010
7/18/2010
7/19/2010
7/20/2010
7/21/2010
7/22/2010
7/23/2010
7/24/2010
7/25/2010
7/26/2010
7/27/2010
7/28/2010
7/29/2010
7/30/2010
7/31/2010

8/1/2010
8/2/2010
8/3/2010

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 76.7 35.0
0.00 78.3 38.7
0.00 83.1 33.1
0.00 85.0 37.9
0.03 80.5 38.0
0.12 68.9 42.7
0.17 87.3 25.0
0.01 77.0 40.1
0.00 82.0 29.6
0.00 78.8 31.3
0.00 74.3 29.6
0.00 77.7 30.5
0.00 79.0 35.1
0.00 77.0 31.2
0.00 76.8 34.1
0.00 74.3 38.0
0.00 78.0 41.9
0.01 81.9 37.5
0.00 83.1 46.0
0.00 83.5 39.5
0.00 84.0 38.0
0.00 89.2 39.7
0.00 90.0 48.9
0.00 85.2 443
0.00 86.8 471
0.01 84.2 48.4
0.14 84.3 425
0.03 77.3 441
0.00 82.5 39.8
0.00 84.1 39.6
0.00 85.2 38.0
0.00 86.6 40.7
0.24 741 46.8
0.20 71.2 45.6
0.10 72.4 52.3
0.03 75.7 45.4
0.00 79.5 47.5
0.00 76.7 49.5
0.77 90.0 29.6
0.00 73.0 45.9
0.00 73.1 441
0.00 77.6 41.6



August 2010 Summary

September 2010

8/4/2010

8/5/2010

8/6/2010

8/7/2010

8/8/2010

8/9/2010
8/10/2010
8/11/2010
8/12/2010
8/13/2010
8/14/2010
8/15/2010
8/16/2010
8/17/2010
8/18/2010
8/19/2010
8/20/2010
8/21/2010
8/22/2010
8/23/2010
8/24/2010
8/25/2010
8/26/2010
8/27/2010
8/28/2010
8/29/2010
8/30/2010
8/31/2010

9/1/2010
9/2/2010
9/3/2010
9/4/2010
9/5/2010
9/6/2010
9/7/2010
9/8/2010
9/9/2010
9/10/2010
9/11/2010
9/12/2010
9/13/2010
9/14/2010
9/15/2010
9/16/2010

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.27 70.5 48.7
0.00 751 40.9
0.14 77.9 38.6
0.00 68.7 34.4
0.13 69.3 39.1
0.00 751 31.3
0.00 76.3 35.5
0.00 83.6 28.5
0.00 78.1 30.9
0.00 81.6 31.8
0.00 83.5 34.8
0.00 84.5 38.4
0.00 84.8 35.2
0.12 85.1 45.4
0.45 60.4 46.7
0.04 71.9 32.3
0.00 78.6 40.2
0.00 81.9 43.1
0.02 74.9 40.0
0.00 751 28.5
0.00 79.5 33.4
0.00 82.4 37.2
0.04 82.9 37.2
0.16 73.4 39.4
0.00 77.3 46.9
0.00 75.3 30.5
0.00 68.3 25.1
0.00 73.0 28.4
1.37 85.1 25.1
0.00 75.7 32.2
0.00 81.2 30.7
0.00 83.6 34.0
0.00 84.7 34.3
0.00 77.7 39.4
0.00 73.4 24.3
0.00 63.5 28.4
0.00 65.4 29.1
0.00 65.0 24.5
0.00 67.1 13.4
0.00 73.3 25.1
0.00 74.9 26.6
0.00 78.3 29.5
0.00 76.1 25.2
0.00 77.3 27.5
0.00 79.3 28.3



9/17/2010
9/18/2010
9/19/2010
9/20/2010
9/21/2010
9/22/2010
9/23/2010
9/24/2010
9/25/2010
9/26/2010
9/27/2010
9/28/2010
9/29/2010
9/30/2010

September 2010 Summary

October 2010

10/1/2010

10/2/2010

10/3/2010

10/4/2010

10/5/2010

10/6/2010

10/7/2010

10/8/2010

10/9/2010
10/10/2010
10/11/2010
10/12/2010
10/13/2010
10/14/2010
10/15/2010
10/16/2010
10/17/2010
10/18/2010
10/19/2010
10/20/2010
10/21/2010
10/22/2010
10/23/2010
10/24/2010
10/25/2010
10/26/2010
10/27/2010
10/28/2010
10/29/2010
10/30/2010

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 80.8 26.2
0.00 82.2 25.8
0.00 86.4 34.0
0.00 76.3 24.3
0.00 79.8 33.8
0.00 68.1 24.3
0.00 71.2 22.2
0.00 751 255
0.00 79.4 27.0
0.00 79.6 27.0
0.00 85.3 28.3
0.00 84.1 271
0.00 79.9 26.3
0.00 79.6 30.6
0.00 86.4 13.4
0.00 77.6 29.3
0.00 74.7 31.2
0.10 71.3 28.8
1.09 54.7 41.2
1.80 451 38.7
0.38 44.9 38.0
0.56 48.5 31.1
0.00 51.3 27.6
0.00 58.0 26.4
0.00 61.8 27.8
0.00 61.8 23.2
0.00 63.2 21.0
0.00 63.1 22.5
0.00 65.1 24.9
0.00 65.9 24.6
0.00 68.3 30.1
0.25 55.2 38.9
0.02 53.6 24.8
0.00 60.9 23.2
0.00 60.7 29.7
0.07 50.4 37.9
0.00 50.5 31.7
0.28 448 32.7
0.44 471 25.2
0.02 31.4 14.5
0.01 37.8 13.9
0.00 42.6 10.3
0.00 47.7 17.4
0.00 49.5 21.8
0.17 47.6 20.7



Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
10/31/2010 0.00 50.5 21.9
October 2010 Summary 5.19 77.6 10.3
November 2010
11/1/2010 0.00 65.0 24.7
11/2/2010 0.00 64.1 24.4
11/3/2010 0.00 61.6 24.8
11/4/2010 0.01 62.6 23.7
11/5/2010 0.00 59.2 23.4
11/6/2010 0.00 52.3 24.3
11/7/2010 0.01 52.5 25.1
11/8/2010 0.07 36.8 18.9
11/9/2010 0.02 27.3 7.6
11/10/2010 0.23 30.6 -0.9
11/11/2010 0.00 39.8 -1.2
November 2010 Summary (Partial) 0.34 65.0 -1.2
June 2011
6/3/2011 0.00 68.4 21.2
6/4/2011 0.00 74.7 21.1
6/5/2011 0.00 84.8 22.6
6/6/2011 0.00 92.0 28.4
6/7/2011 0.00 81.0 34.6
6/8/2011 0.00 78.6 23.8
6/9/2011 0.00 78.5 27.3
6/10/2011 0.00 78.7 20.1
6/11/2011 0.00 85.8 26.1
6/12/2011 0.00 81.0 24.6
6/13/2011 0.00 76.5 33.7
6/14/2011 0.00 78.3 26.7
6/15/2011 0.00 84.8 26.6
6/16/2011 0.00 87.1 40.4
6/17/2011 0.00 72.4 411
6/18/2011 0.02 76.9 27.6
6/19/2011 0.00 77.2 32.6
6/20/2011 0.06 67.1 37.7
6/21/2011 0.00 80.3 21.6
6/22/2011 0.00 87.3 24.5
6/23/2011 0.00 91.7 29.7
6/24/2011 0.00 92.5 35.9
6/25/2011 0.00 90.7 30.9
6/26/2011 0.00 89.9 29.8
6/27/2011 0.00 89.7 29.1
6/28/2011 0.00 95.5 27.8
6/29/2011 0.08 100.3 441

6/30/2011 0.58 80.4 42.5



June 2011 Summary (Partial)

July 2011

July 2011 Summary

August 2011

7/1/2011

7/2/2011

7/3/2011

7/4/2011

7/5/2011

7/6/2011

7/7/2011

7/8/2011

7/9/2011
7/10/2011
7/11/2011
7/12/2011
7/13/2011
7/14/2011
7/15/2011
7/16/2011
7/17/2011
7/18/2011
7/19/2011
7/20/2011
7/21/2011
7/22/2011
7/23/2011
7/24/2011
7/25/2011
7/26/2011
7/27/2011
7/28/2011
7/29/2011
7/30/2011
7/31/2011

8/1/2011
8/2/2011
8/3/2011
8/4/2011
8/5/2011
8/6/2011
8/7/2011
8/8/2011
8/9/2011

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.74 100.3 20.1
0.01 80.0 34.4
0.00 92.2 37.1
0.00 99.5 38.5
0.00 92.8 47.4
0.07 83.5 48.4
0.12 79.7 46.4
0.04 88.7 43.3
0.40 82.1 48.0
0.45 78.4 47.9
0.00 85.1 44.6
0.13 74.8 42.9
0.06 71.7 48.2
0.54 76.4 43.7
0.44 76.3 35.0
0.00 88.6 32.8
0.00 90.1 31.2
0.00 93.0 39.0
0.09 79.4 51.1
0.79 84.9 48.8
0.09 89.7 43.7
0.00 89.6 36.7
0.00 91.9 30.8
0.00 93.2 32.9
0.00 95.1 36.1
0.00 97.2 414
0.02 94.0 53.2
0.40 85.8 46.3
0.22 76.5 415
0.00 80.7 41.7
0.00 83.8 43.1
0.12 83.9 51.2
3.99 99.5 30.8
0.03 75.6 47.2
0.00 88.0 417
0.27 91.7 42.6
0.01 80.3 41.8
0.02 80.2 37.1
0.00 89.9 32.5
0.00 91.1 30.6
0.00 90.4 31.5
0.00 92.5 30.6



August 2011 Summary

September 2011

8/10/2011
8/11/2011
8/12/2011
8/13/2011
8/14/2011
8/15/2011
8/16/2011
8/17/2011
8/18/2011
8/19/2011
8/20/2011
8/21/2011
8/22/2011
8/23/2011
8/24/2011
8/25/2011
8/26/2011
8/27/2011
8/28/2011
8/29/2011
8/30/2011
8/31/2011

9/1/2011
9/2/2011
9/3/2011
9/4/2011
9/5/2011
9/6/2011
9/7/2011
9/8/2011
9/9/2011
9/10/2011
9/11/2011
9/12/2011
9/13/2011
9/14/2011
9/15/2011
9/16/2011
9/17/2011
9/18/2011
9/19/2011
9/20/2011
9/21/2011
9/22/2011

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 91.2 31.8
0.00 92.2 35.7
0.00 92.9 32.8
0.00 95.7 33.7
0.00 97.0 51.0
0.12 77.5 37.4
0.29 83.5 37.7
0.00 93.4 36.9
0.00 94.9 38.9
0.20 80.2 43.2
0.11 87.1 411
0.03 78.3 38.9
0.00 78.4 38.3
0.00 90.6 38.1
0.00 99.5 39.1
0.03 82.5 48.1
0.00 88.7 39.6
0.00 81.4 46.0
0.12 90.3 425
0.35 82.7 43.5
0.01 83.8 42.0
0.02 80.5 38.6
1.61 99.5 30.6
0.00 95.1 34.5
0.00 85.7 30.1
0.00 89.1 30.0
0.00 86.8 28.9
0.00 90.2 31.1
0.02 80.8 35.5
0.00 76.6 28.4
0.00 74.4 27.8
0.05 74.8 33.6
0.31 66.7 31.9
0.00 68.4 33.8
0.03 69.9 33.7
0.09 74.2 29.7
0.00 73.3 33.1
0.00 58.6 37.5
0.07 67.5 29.3
0.09 58.3 38.9
0.00 68.9 28.0
0.00 77.0 26.8
0.00 78.8 26.7
0.00 79.6 25.3
0.00 79.7 21.1



9/23/2011
9/24/2011
9/25/2011
9/26/2011
9/27/2011
9/28/2011
9/29/2011
9/30/2011

September 2011 Summary

October 2011

October 2011 Summary

November 2011

10/1/2011

10/2/2011

10/3/2011

10/4/2011

10/5/2011

10/6/2011

10/7/2011

10/8/2011

10/9/2011
10/10/2011
10/11/2011
10/12/2011
10/13/2011
10/14/2011
10/15/2011
10/16/2011
10/17/2011
10/18/2011
10/19/2011
10/20/2011
10/21/2011
10/22/2011
10/23/2011
10/24/2011
10/25/2011
10/26/2011
10/27/2011
10/28/2011
10/29/2011
10/30/2011
10/31/2011

11/1/2011

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 84.3 19.4
0.00 87.1 23.3
0.00 87.9 25.5
0.00 84.3 30.4
0.00 80.6 27.3
0.00 89.6 25.3
0.00 86.1 27.4
0.00 89.1 271
0.66 95.1 19.4
0.00 85.2 28.2
0.00 77.6 29.0
0.00 79.0 30.4
0.10 69.3 33.4
0.30 68.6 38.4
0.80 40.8 27.4
0.03 37.8 14.0
0.00 41.2 26.3
0.00 48.3 17.4
0.00 57.8 18.7
0.01 59.5 31.5
0.00 67.2 26.2
0.00 71.3 21.1
0.00 73.5 23.6
0.00 81.0 25.6
0.00 82.8 26.6
0.10 71.6 34.2
0.00 67.0 19.0
0.00 68.6 14.6
0.00 70.7 19.1
0.00 63.0 20.3
0.00 62.3 21.1
0.00 65.2 17.4
0.00 65.8 18.9
0.00 63.9 26.1
0.05 53.7 25.6
0.00 47.0 5.5
0.00 49.2 4.6
0.00 54.2 11.8
0.00 59.4 17.9
0.00 60.1 15.7
1.39 85.2 4.6
0.00 60.6 16.2



11/2/2011

11/3/2011

11/4/2011

11/5/2011

11/6/2011

11/7/2011

11/8/2011

11/9/2011
11/10/2011
11/11/2011
11/12/2011
11/13/2011
11/14/2011
11/15/2011
11/16/2011
11/17/2011
11/18/2011
11/19/2011
11/20/2011
11/21/2011
11/22/2011
11/23/2011
11/24/2011
11/25/2011
11/26/2011
11/27/2011
11/28/2011
11/29/2011
11/30/2011

November 2011 Summary

December 2011

12/1/2011
12/2/2011
12/3/2011
12/4/2011
12/5/2011
12/6/2011
12/7/2011
12/8/2011
12/9/2011
12/10/2011
12/11/2011
12/12/2011
12/13/2011
12/14/2011
12/15/2011

Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
0.00 38.8 3.1
0.00 37.4 -0.6
0.00 447 7.9
0.01 442 15.6
0.00 34.4 3.3
0.07 32.2 19.9
0.38 37.7 -9.9
0.00 425 -11.5
0.00 443 -3.5
0.00 40.0 0.2
0.00 38.0 16.8
0.05 38.1 29.5
0.00 43.8 7.4
0.00 40.6 20.9
0.00 39.7 8.2
0.00 49.1 5.0
0.00 48.4 12.4
0.00 425 20.1
0.01 37.1 11.6
0.00 39.4 19.3
0.01 47.6 10.1
0.00 423 10.2
0.00 37.6 11.9
0.00 38.3 10.9
0.01 40.5 8.6
0.00 53.9 7.4
0.00 54.6 14.8
0.00 51.4 11.7
0.00 48.6 11.1
0.54 60.6 -11.5
0.10 447 20.2
0.20 30.6 16.9
0.11 30.9 -2.8
0.00 241 -10.3
0.05 21.9 -19.8
0.01 31.4 -14.6
0.00 46.9 -6.7
0.00 40.5 3.3
0.00 41.9 -0.6
0.00 37.7 -4.0
0.00 33.9 -3.4
0.00 27.4 -6.6
0.10 35.2 19.7
0.00 31.7 3.6
0.00 32.1 -8.0



12/16/2011
12/17/2011
12/18/2011
12/19/2011
12/20/2011
12/21/2011
12/22/2011
12/23/2011
12/24/2011
12/25/2011
12/26/2011
12/27/2011
12/28/2011
12/29/2011
12/30/2011
12/31/2011

December 2011 Summary

January 2012

1/1/2012
1/2/2012
1/3/2012
1/4/2012
1/5/2012
1/6/2012
1/7/2012
1/8/2012
1/9/2012
1/10/2012
1/11/2012
1/12/2012
1/13/2012
1/14/2012
1/15/2012
1/16/2012
1/17/2012
1/18/2012
1/19/2012
1/20/2012
1/21/2012
1/22/2012
1/23/2012
1/24/2012
1/25/2012
1/26/2012
1/27/2012
1/28/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
0.00 32.2 -8.7
0.00 43.4 -8.3
0.00 45.8 2.0
0.00 415 16.1
0.00 36.0 -3.7
0.00 31.9 0.2
0.00 24.8 5.8
0.08 37.4 -10.7
0.00 40.5 0.7
0.00 46.2 1.3
0.00 43.4 8.6
0.00 421 24
0.00 45.0 7.9
0.00 46.3 22.6
0.00 51.9 20.1
0.00 49.5 20.5
0.65 51.9 -19.8
0.00 48.7 3.6
0.00 47.5 6.0
0.00 48.6 5.7
0.00 50.8 8.3
0.00 54.7 7.8
0.00 49.4 10.4
0.02 42.6 16.1
0.00 37.9 0.8
0.00 49.5 5.4
0.00 48.4 1.1
0.00 445 19.4
0.00 37.1 -7.8
0.00 34.5 -5.7
0.00 49.4 2.6
0.00 43.6 1.4
0.00 40.0 12.0
0.00 28.6 -15.4
0.00 39.5 5.8
0.00 49.8 26.7
0.00 49.3 23.2
0.00 40.3 17.1
0.15 33.0 14.8
0.02 28.1 -3.6
0.24 33.9 11.2
0.27 49.3 -6.9
0.00 43.9 15.6
0.04 40.0 16.7
0.00 39.7 -11.3



January 2012 Summary

February 2012

February 2012 Summary

March 2012

1/29/2012
1/30/2012
1/31/2012

2/1/2012
2/2/2012
2/3/2012
2/4/2012
2/5/2012
2/6/2012
2/7/2012
2/8/2012
2/9/2012
2/10/2012
2/11/2012
2/12/2012
2/13/2012
2/14/2012
2/15/2012
2/16/2012
2/17/2012
2/18/2012
2/19/2012
2/20/2012
2/21/2012
2/22/2012
2/23/2012
2/24/2012
2/25/2012
2/26/2012
2/27/2012
2/28/2012
2/29/2012

3/1/2012
3/2/2012
3/3/2012
3/4/2012
3/5/2012
3/6/2012
3/7/2012
3/8/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
0.00 49.8 2.0
0.00 47.0 3.3
0.00 421 -0.5
0.74 54.7 -15.4
0.00 39.3 29
0.03 36.0 8.6
0.04 32.7 0.3
0.00 31.9 -8.5
0.00 28.7 -6.0
0.00 31.8 -7.3
0.00 32.2 -11.4
0.00 38.6 -0.4
0.01 39.7 8.0
0.00 45.4 141
0.00 45.6 7.0
0.22 39.1 19.6
0.00 36.0 6.2
0.51 37.1 20.1
0.03 33.1 -9.4
0.11 39.4 -9.0
0.00 40.8 -16.6
0.00 43.7 -10.5
0.01 425 8.7
0.04 37.0 -3.4
0.00 38.6 8.1
0.00 42.6 27.3
0.02 43.5 18.7
0.01 423 2.4
0.00 43.5 -3.5
0.00 38.7 7.6
0.00 34.0 -5.8
0.07 36.2 14.0
0.01 33.9 3.0
1.11 45.6 -16.6
0.02 38.7 16.3
0.22 24.7 7.0
0.00 35.9 9.2
0.00 51.3 3.6
0.00 55.9 5.2
0.00 54.3 9.0
0.04 47.6 16.9
0.01 42.6 3.3



March 2012 Summary

April 2012

3/9/2012
3/10/2012
3/11/2012
3/12/2012
3/13/2012
3/14/2012
3/15/2012
3/16/2012
3/17/2012
3/18/2012
3/19/2012
3/20/2012
3/21/2012
3/22/2012
3/23/2012
3/24/2012
3/25/2012
3/26/2012
3/27/2012
3/28/2012
3/29/2012
3/30/2012
3/31/2012

4/1/2012
4/2/2012
4/3/2012
4/4/2012
4/5/2012
4/6/2012
4/7/2012
4/8/2012
4/9/2012
4/10/2012
4/11/2012
4/12/2012
4/13/2012
4/14/2012
4/15/2012
4/16/2012
4/17/2012
4/18/2012
4/19/2012
4/20/2012
4/21/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 50.9 1.4
0.00 53.2 6.8
0.00 54.0 16.7
0.00 53.1 17.0
0.00 54.7 15.7
0.00 55.7 19.1
0.00 55.8 23.8
0.00 57.6 22.7
0.00 57.5 32.0
0.00 40.9 25.8
0.55 35.9 6.7
0.00 38.1 0.3
0.00 49.9 23.7
0.00 56.7 13.8
0.00 60.2 21.4
0.00 61.1 24.5
0.00 57.9 27.4
0.00 58.0 29.5
0.00 47.9 17.0
0.00 57.1 19.1
0.00 55.4 22.7
0.00 60.8 23.7
0.00 63.0 24.6
0.84 63.0 0.3
0.00 70.4 34.3
0.00 421 174
0.00 53.3 17.8
0.00 61.1 20.1
0.00 63.2 22.2
0.00 56.0 20.8
0.00 47.3 5.4
0.00 58.6 11.2
0.00 64.7 16.7
0.00 67.1 20.6
0.00 66.2 24.2
0.08 58.1 23.4
0.11 40.5 12.9
0.13 40.6 21.4
0.15 39.6 21.4
0.00 47.4 255
0.00 50.1 20.8
0.00 55.4 21.8
0.00 56.2 27.5
0.00 61.4 27.2
0.00 69.3 21.3



April 2012 Summary

May 2012

May 2012 Summary

June 2012

4/22/2012
4/23/2012
4/24/2012
4/25/2012
4/26/2012
4/27/2012
4/28/2012
4/29/2012
4/30/2012

5/1/2012

5/2/2012

5/3/2012

5/4/2012

5/5/2012

5/6/2012

5/7/2012

5/8/2012

5/9/2012
5/10/2012
5/11/2012
5/12/2012
5/13/2012
5/14/2012
5/15/2012
5/16/2012
5/17/2012
5/18/2012
5/19/2012
5/20/2012
5/21/2012
5/22/2012
5/23/2012
5/24/2012
5/25/2012
5/26/2012
5/27/2012
5/28/2012
5/29/2012
5/30/2012
5/31/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 71.7 24.9
0.00 75.4 27.4
0.00 751 30.2
0.00 73.2 44.0
0.00 60.5 32.8
0.06 51.4 29.0
0.00 46.2 22.2
0.00 56.3 17.8
0.00 63.7 16.9
0.53 75.4 5.4
0.00 65.3 41.3
0.00 65.2 31.2
0.00 67.3 28.7
0.00 69.3 22.9
0.00 68.5 33.2
0.00 58.3 17.2
0.00 58.7 25.2
0.00 59.7 18.8
0.00 67.8 20.5
0.00 70.8 23.7
0.00 69.7 37.0
0.00 64.8 21.2
0.00 65.3 20.2
0.00 67.2 18.5
0.00 72.6 19.2
0.00 741 40.8
0.00 69.5 26.3
0.00 64.2 39.8
0.00 62.3 31.2
0.00 68.1 20.5
0.00 76.8 26.3
0.00 77.7 37.3
0.00 78.7 43.7
0.00 58.5 31.5
0.00 71.7 27.0
0.00 71.5 35.1
0.01 53.3 28.7
0.00 62.5 15.5
0.00 70.7 20.0
0.00 71.9 24.8
0.00 74.8 448
0.01 78.7 15.5



June 2012 Summary

July 2012

6/1/2012

6/2/2012

6/3/2012

6/4/2012

6/5/2012

6/6/2012

6/7/2012

6/8/2012

6/9/2012
6/10/2012
6/11/2012
6/12/2012
6/13/2012
6/14/2012
6/15/2012
6/16/2012
6/17/2012
6/18/2012
6/19/2012
6/20/2012
6/21/2012
6/22/2012
6/23/2012
6/24/2012
6/25/2012
6/26/2012
6/27/2012
6/28/2012
6/29/2012
6/30/2012

7/1/2012
7/2/2012
7/3/2012
7/4/2012
7/5/2012
7/6/2012
7/7/2012
7/8/2012
7/9/2012
7/10/2012
7/11/2012
7/12/2012
7/13/2012
7/14/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.00 76.0 35.0
0.00 80.5 35.7
0.00 83.3 32.7
0.00 85.5 34.1
0.00 83.4 32.6
0.00 79.3 21.9
0.00 70.9 32.3
0.00 79.1 26.2
0.00 84.0 33.5
0.00 77.0 22.1
0.00 69.0 13.0
0.00 77.0 24.4
0.00 80.8 28.2
0.00 84.5 33.6
0.00 83.3 35.7
0.00 77.9 32.3
0.00 83.2 32.6
0.00 83.2 48.6
0.00 86.1 42.4
0.00 77.4 37.9
0.00 82.6 29.3
0.00 87.5 33.5
0.00 90.4 28.9
0.00 91.9 42.0
0.00 90.5 48.8
0.00 88.1 41.9
0.00 89.2 46.2
0.00 85.5 445
0.00 87.0 40.0
0.00 87.9 36.1
0.00 91.9 13.0
0.00 92.4 35.0
0.01 82.8 50.1
0.00 84.1 38.7
0.00 88.1 43.0
0.39 85.2 53.4
0.00 75.3 445
0.00 78.7 40.1
0.07 78.7 40.1
0.00 82.3 40.0
0.00 84.3 417
0.01 83.2 41.3
0.00 83.8 42.7
0.02 83.9 53.0
0.59 79.6 51.5



July 2012 Summary

August 2012

7/15/2012
7/16/2012
7/17/2012
7/18/2012
7/19/2012
7/20/2012
7/21/2012
7/22/2012
7/23/2012
7/24/2012
7/25/2012
7/26/2012
7/27/2012
7/28/2012
7/29/2012
7/30/2012
7/31/2012

8/1/2012
8/2/2012
8/3/2012
8/4/2012
8/5/2012
8/6/2012
8/7/2012
8/8/2012
8/9/2012
8/10/2012
8/11/2012
8/12/2012
8/13/2012
8/14/2012
8/15/2012
8/16/2012
8/17/2012
8/18/2012
8/19/2012
8/20/2012
8/21/2012
8/22/2012
8/23/2012
8/24/2012
8/25/2012
8/26/2012
8/27/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.02 68.6 47.6
0.00 68.2 41.0
0.18 71.9 38.1
0.00 79.3 38.8
0.00 78.6 39.1
0.00 80.7 50.0
0.06 73.1 46.7
0.05 80.1 49.5
0.14 74.7 49.0
0.06 72.5 46.2
0.00 78.8 43.1
0.00 82.1 39.2
0.08 84.5 455
0.25 77.9 43.7
0.11 78.4 47.0
0.00 741 48.3
0.45 77.8 46.7
2.49 92.4 35.0
0.04 76.0 48.6
0.06 82.0 46.6
0.00 82.0 39.9
0.00 81.8 37.0
0.00 81.9 39.9
0.05 74.8 49.4
0.00 81.9 417
0.00 85.2 39.9
0.08 85.8 46.2
0.00 86.5 42.0
0.04 78.0 43.5
0.00 84.4 43.6
0.01 81.1 51.0
0.01 72.4 42.9
0.00 79.5 37.2
0.05 78.8 39.3
0.16 76.7 414
0.05 78.5 40.1
0.00 85.5 40.9
0.00 77.0 52.5
0.00 80.4 34.9
0.02 79.1 49.4
0.07 64.5 49.4
0.00 74.0 35.4
0.00 76.1 36.1
0.00 79.6 37.3
0.18 82.9 45.9



August 2012 Summary

September 2012

September 2012 Summary

October 2012

8/28/2012
8/29/2012
8/30/2012
8/31/2012

9/1/2012

9/2/2012

9/3/2012

9/4/2012

9/5/2012

9/6/2012

9/7/2012

9/8/2012

9/9/2012
9/10/2012
9/11/2012
9/12/2012
9/13/2012
9/14/2012
9/15/2012
9/16/2012
9/17/2012
9/18/2012
9/19/2012
9/20/2012
9/21/2012
9/22/2012
9/23/2012
9/24/2012
9/25/2012
9/26/2012
9/27/2012
9/28/2012
9/29/2012
9/30/2012

10/1/2012
10/2/2012
10/3/2012
10/4/2012
10/5/2012
10/6/2012

Daily Precip.  Daily Max Temp. Daily Min Temp.
(inches) (°F) (°F)
0.28 77.0 425
0.00 80.2 41.6
0.00 86.3 46.9
0.11 70.6 46.0
1.21 86.5 34.9
0.14 72.8 41.4
0.00 75.8 36.3
0.00 80.1 34.2
0.00 80.3 31.5
0.00 78.6 33.6
0.00 80.3 39.2
0.16 74.0 441
0.00 751 30.4
0.00 77.4 28.4
0.00 79.9 35.3
0.43 73.6 47.7
0.01 67.1 37.4
0.00 69.0 26.7
0.00 72.3 26.4
0.00 76.5 27.4
0.00 77.0 271
0.00 76.9 29.9
0.00 75.6 23.1
0.00 77.7 24.3
0.00 75.9 254
0.00 76.3 26.1
0.00 77.6 26.1
0.00 78.4 38.9
0.00 67.3 29.5
0.13 62.4 28.1
0.01 61.4 29.7
0.07 62.6 27.6
0.01 67.2 27.4
0.09 64.1 26.9
0.00 68.9 25.9
1.05 80.3 231
0.00 69.9 29.6
0.00 73.0 24.9
0.00 73.0 28.6
0.00 69.3 28.8
0.00 66.7 34.5
0.00 58.2 38.2



October 2012 Summary

November 2012

10/7/2012

10/8/2012

10/9/2012
10/10/2012
10/11/2012
10/12/2012
10/13/2012
10/14/2012
10/15/2012
10/16/2012
10/17/2012
10/18/2012
10/19/2012
10/20/2012
10/21/2012
10/22/2012
10/23/2012
10/24/2012
10/25/2012
10/26/2012
10/27/2012
10/28/2012
10/29/2012
10/30/2012
10/31/2012

11/1/2012
11/2/2012
11/3/2012
11/4/2012
11/5/2012
11/6/2012
11/7/2012

November 2012 Summary (Partial)

Daily Precip.  Daily Max Temp. Daily Min Temp.

(inches) (°F) (°F)
0.00 59.3 11.0
0.00 65.3 12.5
0.00 67.1 21.6
0.00 66.6 24.7
0.00 61.3 24.2
1.15 57.4 27.7
0.02 52.5 30.0
0.00 59.9 23.4
0.00 61.9 21.3
0.00 66.3 26.0
0.00 66.2 32.9
0.00 64.0 24.4
0.00 65.4 20.7
0.00 69.1 24.5
0.00 68.6 25.7
0.01 59.0 27.7
0.00 58.7 22.2
0.00 50.6 19.7
0.00 37.6 8.1
0.00 38.8 1.6
0.00 50.2 13.8
0.00 59.2 21.6
0.00 62.1 17.7
0.00 63.6 17.2
0.00 63.6 16.8
1.18 73.0 1.6
0.00 60.2 17.4
0.00 58.2 22.8
0.00 56.2 14.9
0.00 59.7 16.0
0.00 63.8 20.9
0.00 64.2 16.7
0.00 62.6 14.6
0.00 64.2 14.6



PETERSEN HYDROLOGIC, LLC

Comparison of Weather Data and Stream Discharge

At the Sufco Mine During 2012

Introduction

This report provides an analysis and discussion of the relationship between climatic
variability and stream discharge rates in the Pines area at the Canyon Fuel Company, LLC,
Sufco Mine during 2012. The information used in this analysis includes the information
provided herein and information provided previously to the Utah Division of Oil, Gas and

Mining.

Climate Data

A weather station was installed in the upper East Fork of Box Canyon in August 2004. The
station is fully automated and records precipitation and temperature data hourly during the
ice-free period of the year. Because the tipping precipitation gage is not heated, precipitation
falling as snow during cold periods of the year may not be included in the daily precipitation
totals. Accordingly, while wintertime precipitation measurements are included in the
weather station data presented here, this should be considered when evaluating the reliability
of the cold-weather data. During the winter season, the station is sometimes closed. During
2012 the East Fork Weather Station was operational during the wintertime months and the
data were downloaded from the station datalogger in November. The weather data have been

used in the flow comparisons presented below.
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A National Weather Service weather station (Salina 24E) is also maintained near the Sufco
Mine surface facilities. This weather station is operated year-round and records precipitation
amounts (as direct rainfall or as snow-water equivalent). Information from this weather
station is also used in the flow comparisons presented below. A plot of yearly precipitation
at the Salina 24E for the period 1984 to 2012 as percentages of normal is presented in Figure
1. Itis noteworthy that during the months of May and June 2012, no measureable

precipitation occurred at the Salina 24E station.

The Palmer Hydrologic Drought Index (PHDI) has also been used in the flow comparisons
presented below. A plot of the PHDI for Utah Region 4 is included in this analysis as Figure
2. The PHDI is a monthly numerical value generated by the National Climatic Data Center
that indicates the severity of wet and dry spells. The PHDI is calculated from various
hydrologic parameters including precipitation, temperature, evapotranspiration, soil water
recharge, soil water loss, and runoff. Consequently, it is useful for evaluating the

relationship between climatic conditions and groundwater and surface water discharge.

Beginning in late 2009, the region began a transition from moderate drought conditions
toward wetter than normal conditions that peaked in July 2011 with an extreme wet spell.
Since July 2011 and continuing into early 2012, the region experienced decreasing wetness.
From May 2012 through the end of the year, the region experienced a continuous period of

moderate to severe drought.
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Precipitation data collected from the Salina 24E station during 2012 (Figure 1) also indicates
dryer than normal conditions for the Sufco Mine area (Figure 1). Precipitation during the
2011-2012 water year totaled only 9.64 inches, which was 71 percent of normal. As
indicated in Figure 1 below-normal yearly precipitation occurred in the region for 11 of the
previous 13 years. In contrast, during the preceding 15 year period, during 10 of those 15

years precipitation was greater than normal.

Precipitation measured at the East Fork weather station during the 2011-2012 water-year
totaled 10.56 inches (although wintertime precipitation may not have been accurately
measured). This amount is similar to that measured for the same period at the Salina 24E
station. The April 2012-October 2012 precipitation at the East Fork weather station totaled
6.47 inches (see attached Sufco East Fork weather station data and graphs on Figures 4 and
6). Similar to that measured at the Salina 24E station, only 0.01 inches of precipitation was

recorded at the East Fork weather station during the entire months of May and June 2012.

Pines 407

Pines 407 is a surface-water monitoring station on the Main Fork of Box Canyon Creek just
above the confluence with the East Fork of Box Canyon (see Figure 3 for location).
Discharge data are measured at Pines 407 using a 3-inch Parshall flume that is installed at the
site. The site is monitored quarterly for discharge rate and field water quality parameters.
Discharge data at Pines 407 for 2012 are plotted together with temperature and precipitation
data from the East Fork Weather Station and the PHDI for Utah Region 4 on Figure 4.

Additionally, for the purposes of comparison, discharges from Pines 407 and Pines 408 are
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plotted together with a plot of the PHDI for Utah Region 4 for the period 2000-2012 in

Figure 5.

Discharge measured at Pines 407 during 2012 ranged from 18.0 gpm during September to
32.0 during June. A similar discharge of 31.4 gpm was measured during October 2012. The
general lack of a pronounced early season discharge peak measured at this site suggests that
either 1) a substantial springtime snowmelt runoff event did not occur, or 2) the peak
discharge occurred in the drainage prior to the first monitoring event in June. The discharge
rates measured during 2012, a dry year, were somewhat lower than those measured in recent
years (Figure 5). It is noteworthy that discharge rates at Pines 407 did not readily respond to
the very wet conditions the region experienced during 2011 or 2012. The lack of response
may be a result of the cumulative effects of the recent, prolonged drought conditions that
prevailed in the Box Canyon area. In other words, it may be that the bedrock aquifers that
support baseflow discharge in Box Canyon Creek have not been recharged sufficiently to
overcome the recharge deficit that likely occurred under the recent drought conditions. It is
noteworthy that an immediate response to the previous significant wet spell that occurred in
2005 was not observed at Pines 407 (Figure 5). This observation seems to support the
conclusion that the groundwater systems that support baseflow in the creek are likely
associated with long groundwater flowpaths, and/or slow groundwater migration rates and
appreciable, multi-year groundwater storage in the groundwater system (i.e. a buffered
system). Accordingly, large-scale seasonal variability is not generally noted in the discharge
at Pines 407 and longer term trends are apparent. It is seems probable that if persistent wet

climatic conditions prevail in the region in the future, baseflow discharge rates in the stream
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should increase in response to the cumulative effects of increased recharge to the bedrock

groundwater systems that supply baseflow to the stream.

Pines 408

Pines 408 is a monitoring station on the East Fork of Box Canyon Creek just above the
confluence with the main fork of Box Canyon Creek (see Figure 3 for location). Monitoring
site Pines 408 is monitored quarterly for discharge and field water quality parameters.
Discharge data at Pines 408 for 2012 are plotted together with temperature and precipitation
data from the East Fork Weather Station and the PHDI for Utah Region 4 in Figure 6.
Additionally, for the purposes of comparison, discharges from Pines 407 and Pines 408 are
plotted together with a plot of the PHDI for Utah Region 4 for the period 2000-2012 in

Figure 5.

The largest discharge measured at Pines 408 during 2011 (11.1 gpm) occurred on 18 June
2011. This discharge exceeds the maximum 2010 discharge by nearly two gallons per
minute. While it is not uncommon for there to be no discharge at Pines 408 during the warm
late-summer period, a flow of 4.6 gpm was measured at Pines 408 on 15 September 2011.
On 19 October 2011 a discharge of 8.11 gpm was measured at Pines 408, which represents
an increase of 3.5 gpm relative to the September measurement. The increase in discharge
during October is likely attributable to decreased evapotranspiration in the stream course
during the cool fall season as air temperatures decrease and vegetation along the stream

becomes dormant.
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In contrast, during 2012, discharge rates measured at Pines 408 were lower than those in the
much wetter year 2011. Discharge in June 2012 was 0.24 gpm. During early September
2012, there was no measurable discharge at Pines 408, although the stream channel was
damp and there were isolated pools in the stream channel, suggesting recent flow in the creek
(likely occurring during the nighttime hours when evapotranspiration rates are low). On 17
October 2012 the flow which was 3.41, which was a substantial increase relative to the 2™
and 3" quarter monitoring events. This increase is likely attributable to decreased
evapotranspiration in the stream course during the cool fall season as air temperatures

decrease and vegetation along the stream becomes dormant.

FP-1
FP-1 is a monitoring site on a specified reach of the stream channel in the upper west fork of
the Main Fork of Box Canyon located between monitoring sites SUFCO 089 and GW-20
(See Figure 3). Monitoring at FP-1 occurs on or near October 1 of each year. Monitoring at
FP-1 consists of the identification of the location of the first (uppermost) discharge in the
stream on that date. A discharge measurement is also performed at this location. On 18

October 2012 there was no flow in the FP-1 stream section.

The first occurrence of continuous flow in the main fork of Box Canyon Creek on 18
October 2012 occurred at the approximate location as shown on Figure 3. A discharge of
0.05 gpm was measured at that time in the creek a short distance downstream. At locations
higher in the stream drainage, zones of intermittent wetness were present during both the 3

and 4™ quarter 2012 monitoring events. The low flow measured at FP-1 during 2012 is
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likely attributable largely to the dry climatic conditions the region experienced during the

second half of 2012.

FP-2

FP-2 is a monitoring site on a specified reach of stream in the North Water Canyon tributary
of the East Fork of Box Canyon Creek between Pines 105 and the confluence with the East
Fork of Box Canyon Creek (See Figure 3 for location). Monitoring at FP-2 occurs on or near
October 1 of each year. Monitoring at FP-2 consists of the identification of the location of
the perennial portion of the stream. There was no perennial stream flow at the confluence
with the East Fork of Box Canyon Creek when the site was visited on 17 October 2012. The

FP-2 site was also dry when it was visited during September 2012.

Pines 106

Pines 106 is a monitoring station which is part of Sufco’s regular quarterly water monitoring
plan. Pines 106 is located at the approximate location of site EFB-6, which is a flow-only
monitoring site on the East Fork of Box Canyon Creek added to the monitoring plan in
conjunction with the undermining of the stream with the 3 Left Pines East longwall panel.
The location of Pines 106 is approximately coincident with the historical uppermost
occurrence of perennial flow in the East Fork of Box Canyon Creek. Above this location, in
most reaches the stream has usually been dry historically. Discharge data for Pines
106/EFB-6 as monitored during 2012 are plotted on Figure 7. Discharge at monitoring site
EFB-7, which is located on the East Fork a short distance below Pines 106/EFB-6 is also

plotted on Figure 7. For comparative purposes, the discharge measured at monitoring station
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Pines 408 is also plotted on Figure 7. Also plotted together with the discharge measurements
in Figure 7 is a plot of precipitation data from the Salina 24E weather station. The yearly
precipitation data are plotted on Figure 7 as deviations from the long-term (25 year) average

precipitation.

No discharge was measured at Pines 106/EFB-6 during 2012. However, discharge continued
to occur in the creek at the nearby EFB-7 monitoring location (Figure 7). As indicated
above, during previous years, it was common for sustained discharge in the East Fork to
begin near the Pines 106/EFB-6 location. The somewhat lower occurrence of the first
sustained water in the drainage may be related to subsidence effects associated with mining
in the underlying 4 Left Pines East longwall panel (i.e. a local depression of water levels in
the shallow groundwater system). However, the fact that sustained perennial stream
discharge still occurs a short distance below EFB-6 demonstrates that the surface water has

not been entirely diverted away from the site or into deep rock strata underlying the creek.

It is apparent in the plot of discharge from EFB-7 and Pines 106/EFB-6 (Figure 7) that
discharge rates measured at EFB-7 and Pines 106/EFB-6 during 2012 have not yet responded
to the very wet climatic conditions the region experienced during the previous 2010-11 water
year. Rather, the discharge rates measured at these locations during 2011 and 2012 are
moderately lower than those measured in previous years. Previously, it was observed that
discharge rates measured at EFB-7 during 2005 increased in response to the very wet
climatic conditions the region experienced at that time. After 2005, as a reflection of the five

continuous years of below normal precipitation in the mine area that occurred (See Figure 1),
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discharge rates at EFB-7 declined gradually. The reason(s) why the discharge rates
measured at EFB-7 during 2012 have not yet responded in a similar way to the recent wet
conditions are not completely understood. It is possible that the lack of a rapid response to
the recent wet conditions may be a result of the cumulative effects of the recent, prolonged
drought conditions on bedrock groundwater systems in the East Fork of Box Canyon area. In
other words, it may be that the bedrock aquifers that support baseflow discharge in Box
Canyon Creek have not been recharged sufficiently to overcome the recharge deficit that
likely occurred under the recent several years of drought conditions. Alternatively, it may be
possible that the shallow bedrock groundwater systems that support the baseflow in the East
Fork have not completely equilibrated with the subsidence-modified bedrock groundwater

flow regime (i.e., transient groundwater flow conditions).

As discussed previously (See Pines 407 section) an immediate response to the previous
significant wet spell that occurred in 2005 was not observed in discharge rates at Pines 407
on the main fork of Box Canyon Creek (Figure 5). This observation seems to support the
conclusion that the groundwater systems that support baseflow in the creek at that location
are likely associated with long groundwater flowpaths, and/or slow groundwater migration
rates and appreciable, multi-year groundwater storage in the groundwater system (i.e. a
buffered system). Similar groundwater flow characteristics may be present in the East Fork
of Box Canyon area. The sustained, perennial discharges from the bedrock groundwater
systems in the East Fork of Box Canyon (below EFB-7) seem to support this conclusion.
Based on this conceptual model, it could be concluded that the rapid response to the 2005

climatic event may indicate that storage in the bedrock groundwater system just prior to the
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2005 event may have been greater than it was prior to the 2011 event Whether the
differences in the volume of groundwater potentially held in storage in the bedrock
groundwater system during these two events could be related to subsidence-related effects is

not known.

Based on this conceptual model, when persistent wet climatic conditions prevail in the region
in the future, baseflow discharge rates in the stream should increase correspondingly in
response to the cumulative effects of increased recharge to bedrock groundwater systems.
Accordingly, using future discharge monitoring data from the East Fork, it should be
possible to determine whether variability in the discharge rates in the stream is attributable to
long-term climatic variability or to other factors. Accordingly, we recommend that

monitoring of stream discharge rates in the East Fork of Box Canyon Creek be continued.

USFS 109
USFS 109 is routinely monitored as part of Sufco’s quarterly water monitoring program.
The site is located in the upper middle fork of the Main Fork of Box Canyon. There was no

discharge measured during 2012 at USFS 1009.

USFS 110
USFS 110 is routinely monitored as part of Sufco’s quarterly water monitoring program.
The site is located in the upper main fork of Box Canyon Creek. There was no discharge

measured during 2012 at USFS 110.
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-4 to -5 Extreme Drought 4t05 Extreme Wet Spell

Figure 2 Plot of Palmer Hydrologic Drought Index for Utah Region 4.
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LINK CANYON MINE PORTAL
VEGEATION STUDY

Prepared by
Keith W. Zobell, Environmental Specialist
July 9, 2012

Photographs were retaken at the Link Canyon Mine Portal area on June 29, 2012. The area has
received very little if any moisture this spring and into the growing season. The area is considered to
be in drought conditions. Many of the perennial plants are still in dormant condition, while others have
some limited growth. Very few if any annuals are growing on the site at this time. There is no water
being discharged from either portal and there is no evidence that there was any spring runoff in the
adjacent stream bed.
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Link Canyon West Portal Photographic Point
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Using the ocular estimate method the plant density is approximately 55 percent. This is less than last
year due to the fact that there are no annuals in this years estimate. The spraying last year has had a
good effect on reducing the Halogeton (Halogeton glomeratus) plants. None were found in the plot
this year. The herbicide spraying last year was very successful and the Company employees did a very
good job of protecting the shrubs and other forbs that could have been affected by the spray.

The plant composition is made up of a mixture of grasses and shrubs. The following plants were found
and measured on the site; (1) Indian Rice grass (Stipa hymenoides), with basal growth of 4-6 inches and
approximately 50% of the plants with seed heads that are 10-12 inches in length, (2) Crested
Wheatgrass (Agropyron desertorum) with 12-14 inches of basal growth and approximately 60% of the
plants having 10-12 inch seedheads, (3) Great Basin Wild Rye (Elymus cinereus), with 12-14 inches of
basal growth and approximately 90% of the plants with seedheads that are 30-36 inches in length, (4)
Slender Wheatgrass (Elymus trachycaulus) has 10 inches of basal growth, and a few (less than 20%) of
the plants have 15 inch tall seed heads, (5) Clematis (Clematis liqusticifolia), continues to invade the
lower portion of the site, (6) Bluestem Wheatgrass (Agropyron smithii),with 8-10 inches of basal
growth but has no seed heads, (7) Rabbitbrush (Chrysotahmnus spp.) has 4-8 inches of new growth
and has not bloomed yet, (8) Willow (Salix spp.),has 6-8 inches of new growth, (9) Squaw bush (Rhus
aralmatica var. trilobata) has 6-8 inches of new growth, (10) Herbaceous sage ( Artemensia spp.) has
4-6 inches of basal growth, (11) Cheatgrass (Bromus tectorum), was not found on the plot, (12)
Halogeton ( Halogeton glomeratus), was not found on the plot, although a few small plants were
noticed along the road leading into the portal area.



Link Canyon East Portal Photographic Point

Plant vigor is considered to be only fair. This is due to the drought conditions at the site. Using the
ocular estimate method the site has an overall plant density of approximately 35 percent. This plant
density is down from last year due to two factors, first is the drought conditions at the site and second
plant density in the past considered both perennial and annual plants. This year there are no annuals to
be considered in total plant density. Therefore the plant density is made up of a mixture of grasses,
grasslike plants, and shrubs. The following plants were found and measured at this site; (1) Clematis,
has good growth and continues to spread onto the site, there are a few new Clematis seedling on the
site this year (2) Rabbitbrush has 3-5 inches of new growth, and there are still a few small seedlings, (3)
Indian Ricegrass, 8-10 inches of basal growth and none of the plants have seed heads, (4) Willow has
6-10 inches of new growth, (5) Wire grass (Juncus spp.) is sparse with approximately 50% of the
plants having 8-10 inch seed heads, (6) Bluegrass (Poa pratensis) is totally dormant and shows no
basal growth, (7) There are still a few slender Wheatgrass plants with 4-6 inches of basal growth but
have no seedheads, (8) no Cheatgrass plants were found on the site. Most of the plants other than the
Clematis appear to be in an early dormant stage. There is no evidence that there was any overland flow
this year.



LINK CANYON MINE PORTAL
VEGETGATION STUDY

Prepared by
Keith W. Zobell, Environmental Specialist
September 8, 2012

Photographs were retaken at the Link Canyon Mine Portal area on September 6, 2012. The area has received
some moisture from summer thunder storm during the past month. This moisture has resulted in some greening
up of some of the perennial plants, however, the area is still considered in a drought condition. Many of the
perennial plants are still in a dormant condition. There are still very few annuals growing on the site. There are
a few Halogeton (Halogeton glomeratus) plants growing on the West Portal site. There is no water being
discharged from either of the portals and there is no evidence that there has been any. There is also no evidence
that there has been any overland flow in the adjacent stream bed.

Link Canyon West Portal Photographic Point
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Using the ocular estimate method the plant density is approximately 55 percent. This is the same as it was
earlier this year. There are very few annuals growing on the site. There are a few Halogeton plants growing on
the site. No spraying was done this year to control the Halogeton plants.

The plant composition is made up of a mixture of grasses and shrubs. The following plants were found and
measured at the site: (1) Indian Rice grass (Stipa hymenoides) with a growth on approximately 50 percent of the
plants of 8-10 inches, the remainder of the plants were dormant, (2) Crested Wheatgrass (Agropyron desertorum)
with 12-14 inches of basal and approximately 60 percent of the plants having 12-14 inche seed heads, (3) Great
Basin Wild Rye (Elymus cinereus), with 18-24 inches of basal growth and approximately 90 percent of the plants
with seedheads that are 30-36 inches in length, (4) Slender Wheatgrass (Elymus trachycaulus) has 10-12 inches
of basal growth and a few (less than 20%) of the plants have 15 inch seed heads, (5) Clematis (Clematis
liqusticifolia), continues to invade the lower portion of the site, (6) Bluestem Wheatgrass (Agropyron spicatum),
has 8-10 inches of basal growth and a few plants have seedheads 10-12 inches in length, (7) Rabbitbrush
(Chrysotahmnus spp.), has 12-16 inches of new growth and is in the bloom, (8) Willow (Salix spp.) has 10-16
inches of new growth, (9) Squaw bush ( Rhus aralmatica var. trilobata) has 6-8 inches of new growth and some
of the terminals are developing flowering heads, (10) Herbaceous Sage (Artemensia spp.) has 4-8 inches of new
growth, (11) Halogeton, a few plants were found on the plot and some plants were found along at the road
leading into the portal area.



Link Canyon East Portal Photographic Point

Plant vigor is considered low fair to poor. This is due to the drought conditions at the site. Using the ocular
estimate method the site has an overall plant density of approximately 35 percent. There are still no annuals
growing on the site. The following plans were found and measured at this site: (1)Clematis, it has good growth
and continues to spread onto the site, there are a few new clematis seedlings still surviving on the site, (2)
Rabbitbrush, has 5-9 inches of new growth and is starting to bloom, there are several new Rabbitbrush seedlings
growing on the site, (3) Indian Rice grass, has 8-10 inches of basal growth and a few of the plants have some
seed heads 10-12 inches in length, (4)Willow has 6-12 inches of new growth, (5) Wire Grass (Juncus spp.) is
very sparse with approximately 50 percent of the plants having 8-10 inch seedheads, (6) Bluegrass (Poa
pratensis) is totally dormant and has no current basal growth, (7) There are still a few slender wheatgrass
plants with 4-6 inches of basal growth and a few seed heads 8-10 inches in length.

There is no water being discharged from the portal and no evidence of overland flow.



LINK CANYON MINE PORTAL

VEGETATION STUDY
Prepared by
Keith W. Zobell, Environmental Specialist
November 15, 2012

Photographs were retaken at the Link Canyon Mine Portal area on November 7, 2012. The area has
received very little moisture since the photographs were retaken on September 6, 2012. As a result of
the low moisture and the changing of the seasons there has been no additional growth on the
vegetation. All of the vegetation is in a dormant condition. There are a few Halogeton (Halogeton
glomeratus) that have gone to seed on the West Side of the Portal and along the road leading into the
site. There is no water being discharged from either portal or no evidence that there has been any.
There is also no evidence that there has been any overland flow in the adjacent stream bed. At the top
of the plot at the West Portal there is a dead calf which can be seen in the West Portal photograph, this
animal should be removed so it doesn't kill any of the vegetation in the plot.

This study has now been ongoing for several years. It is recommended that the study be reduced from
three readings a year to once a year. This once a year reading should be done at the end of the active
growing season in late July, August, or early September. If an unusual event such as a flood, or fire
should occur, then additional readings should be done.

Link Canyon West Portal Photographic Point
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Using the ocular estimate method the plant density is approximately 55 percent. This is the same as it
was in the September reading.

The plant composition is made up of a mixture of grasses and shrubs. The following plants were found
and measured at the site: (1) Indian Rice grass (Stipa hymenoides) with cured growth on approximately
50 percent of the plants which is 8-10 inches in length, (2) Crest Wheatgrass (Agropyron desertorum)
with cured growth on approximately 60 percent of the plants with seed heads 12-14 inches in length,
(3) Great Basin Wild Rye (Elymus cinereus) with cured basal growth of 18-24 inches in length and
approximately 90 percent of the plants has seeded heads 30-36 inches in length, (4) Slender Wheatgrass
(Elymus trachycaulus) has cured basal growth of 10-12 inches in length and few of the plants have 12-
15 inch seed heads, (5) Clematis (Clematis liqusticifolia) has completely cured, (6) Bluestem
Wheatgrass (Agropyron spicatum) has a cured basal growth of 8-10 inches and few of the plants have
seedheads 10-12 inches in length, (7) Rabbitbrush (Chrysotahums spp.) has 12-14 inches of growth
and has gone to seed, (8) Willow (Salix spp.) has 10-16 inches of new growth, (9) Squaw Bush (Rhus
aralmatica var. trilobata) has 6-8 inches of new growth and has gone to seed, (10) Herbaceous Sage
(Artemensia spp.) has 4-8 inches of new growth, (11) Halogeton, a few plants are in the plot and along
the road leading in the portal area. These plants have gone to seed.

Link Canyon East Portal Photographic Point



3-

Using the ocular estimate method this site has an overall plant density of approximately 35 percent.
The following plants were found and measured at this site: (1) Clematis, has all cured, (2) Rabbitbrush
has 6-10 inches of new growth and has gone to seed, (3) Indian Rice Grass, has 8-10 inches of cured
basal growth and a few plants have matured seed heads 10-12 inches in length, (4) Willow, has 8-12
inches of new growth, (5) Wire Grass ( Juncus spp.) is still very sparse and approximately half of the
plants have matured seed heads, (6) Bluegrass (Poa pratensis) could not be found, (7) There are few
slender wheatgrass plants that have cured basal growth of 4-6 inches in length and a few mature seed
heads 8-10 inches in length.

There is no water being discharged from either portal or no evidence of overland flow.



PETERSEN HYDROLOGIC

25 March 2013

Mr. Mike Davis

Canyon Fuel Company, LLC
Sufco Mine

397 South 800 West
Salina, Utah 84526

Mike,

At your request we have performed a gain/loss study of the South Fork of Quitchupah
Creek in Section 24 T. 21 S., R. 4 E., and Section 30, T. 21 S., R. 5 E (Figure 1). The

results of this investigation are summarized in this letter report.

Overview

As part of previous hydrologic investigations, groundwater-surface water interactions in
the South Fork of Quitchupah Creek have been investigated (Petersen Hydrologic, 2012).
Petersen Hydrologic found that between stations 006A and 006B (Figure 1), the South
Fork of Quitchupah Creek generally loses relatively small to moderate amounts surface
water (under both high-flow and baseflow conditions). The purpose of this investigation
is to evaluate groundwater-surface water interactions in the lower reaches of the South

Fork of Quitchupah Creek between monitoring stations 006B and 006D.

2695 N. 600 E. LEHI, UTAH 84043 (801) 766-4006



Mr. Mike Davis
Page 2 of 6

Methods of Study

The reaches of the South Fork of Quitchupah Creek surveyed in this investigation are
shown on Figure 1. The gain-loss survey was performed on a cool fall afternoon under
baseflow discharge conditions on 20 October 2012. At the time of the field investigation,
the region was experiencing a period of moderate hydrologic drought (NCDC, 2012). No
significant rainfall had occurred in the drainage in the several days prior to the time of the

survey and the drainage in the surveyed reach was ice-free.

Streamflow measurements were performed using a portable 90-degree, sharp crested v-
notch weir. Stream channel locations where favorable measuring conditions were present
were selected for the performance of the discharge measurements. The reported

discharge measurements are believed to be accurate to within about 3 to 5 percent.

Discharge measurements at springs were performed using a calibrated container and
stopwatch. The entire discharge at the spring was diverted through a length of pipe and
directed into the calibrated container. Time-to-fill measurements were repeatedly
performed at each monitoring site. An average of all values was used to calculate the
discharge rate. These measurements are considered to be accurate to within about 1 to 2

percent.

Samples for laboratory water quality analysis were collected at the time of the discharge

measurements at sites 006B, 006C, 006D, Wedge Spring, and Amanda Spring.

2695 N. 600 E. LEHI, UTAH 84043 (801) 766-4006
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Laboratory solute analyses were performed by Chemtech-Ford Laboratories of Sandy,
Utah. Measurements of field water quality parameters including discharge temperature,
pH, specific conductance, and dissolved oxygen were also performed at these sites. The
results of the field and laboratory water quality analyses have been submitted to the Utah
Division of Qil, Gas and Mining on-line water quality data base. These data are available

at http://linux1.ogm.utah.gov/cqi-bin/appx-ogm.cai.

Presentation of Data

The locations of the 20 October 2012 creek and spring discharge monitoring stations are
shown on Figure 1. Figure 1 also shows the locations of other Sufco Mine spring and
stream monitoring stations. The results of the gain/loss study discharge measurements
are summarized in Table 1. Also shown on Table 1 are the geologic formations present
and the monitoring site locations in UTM, NAD 27 coordinates. A geologic map of the
South Fork of Quitchupah Creek and adjacent area is presented in Figure 2. In Figure 3
the discharge rates measured at the monitoring stations in the South Fork are plotted on a

downstream profile for graphical analysis.

Observations

The discharge rates in the South Fork were essentially constant between monitoring sites
006B and 006C, with discharges of 30.0 gpm at the upper site and 28.5 gpm at the lower
site. These results indicate that there is no appreciable gain or loss over this reach of the

creek (measurements are within the approximate error margin).
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Between sites 006C and 006 Supp. the discharge measured in the creek increased by 5.9
gpm, with upstream and downstream discharge rates of 28.5 gpm and 34.4 gpm,
respectively. Between sites 006C and 006 Supp., the discharges from two springs
(Wedge Spring and Amanda Spring) flow from the north-facing hillside into the South
Fork of Quitchupah Creek. The combined discharge measured from these two springs
(5.27 gpm) is approximately equal to the measured gain in this reach (5.9 gpm),
suggesting that the observed streamflow gains in this reach are directly attributable to the

influx of water from these two springs.

The discharge rates measured at site 006 Supp. (34.4 gpm) is essentially the same as that
measured at and 006D (35.1 gpm). These discharge measurements are within the
approximate error margin, indicating that there is no appreciable gain or loss over this

reach of the creek.

There were no surface water inflows from any of the side tributaries to the South Fork of
Quitchupah Creek in the surveyed reach (i.e. all tributary drainages in this reach were dry

on 20 October 2012).

No discharge measurements were performed at locations in the South Fork of Quitchupah
Creek below monitoring site 006D. However, the stream reach from 006D to the

confluence with the North Fork of Quitchupah Creek was traversed and inspected on 20
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October 2012. No inflows of water to the creek were observed in this reach and the

discharge observed at the confluence location appeared similar to that measured at 006D.

Conclusions
e The results of this investigation indicate that, other than from the direct inflow of
runoff water from Wedge and Amanda Springs on the adjacent hillsides, there
were no apparent or measurable groundwater-derived contributions to the
baseflow discharge of the surveyed portion South Fork of Quitchupah Creek at

the time of the 20 October 2012 survey.

e The combined contribution of 5.27 gpm from Wedge and Amanda Springs to the
discharge in the South Fork of Quitchupah Creek represented about 15% of the
total discharge at 006 Supp. (immediately below the spring discharge area) during

baseflow conditions occurring on 20 October 2012.

References Cited
NCDC, 2012, National Climatic Data Center, published values for the Palmer Hydrologic
Drought Index for Utah Region 4, available at

http://www21.ncdc.noaa.gov/pub/data/cirs/drd964x.phdi.txt.
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Petersen Hydrologic, LLC, 2012, Probable hydrologic consequences of longwall coal
mining of 2R2S Block “A” at the Canyon Fuel Company, LLC Sufco Mine,
Salina, Utah, unpublished consulting report for Canyon Fuel Company, LLC,

Sufco Mine.

Please feel free to contact me should you have any questions in this regard.

Sincerely,

ﬁé_

Erik C. Petersen, P.G.
Principal Hydrogeologist
Utah PG #5373615-2250
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Table 1 Discharge measurements for 20 October 2012 South Fork Quitchupah Creek stream survey.

Monitoring site UTM, Z12, NAD 27 Date Time Discharge (gpm)

South Fork Quitchupah Creek

006B 464093 4312847 20-Oct-12 19:00 30.0

006C 464658 4312904 20-Oct-12 18:15 28.5

006 Supp. 465047 4312990 20-Oct-12 16:30 34.4

006D 465640 4313039 20-Oct-12 15:00 35.1
Springs

Wedge Spring 464817 4312932 20-Oct-12 17:20 4.67

Amanda Spring 464918 4312905 20-Oct-12 16:45 0.60



PINES TRACT VEGETATION STUDY

Prepared by
Keith Zobell, Environmental Specialist
August 8,2012

The purpose of the “Pines Tract Vegetation Study” continues to be to determine if the under-mining of
the coal reserves of the (“Pine Tract”) has had any effect on the Link Canyon Trail Columbine
(Aquilegia flavenscens var. rubicunda) and the riparian area within the Pines Tract coal lease area.

This study has been on going now since 1999. Under-mining of the Pines tract has been completed.
Since the inception of this study no evidence has been found to indicate that the under-mining has had
any adverse effect on the Link Canyon Trail Columbine. The under-mining has had some effect on the
riparian areas where water sources have been changed, such as Spring “Pines 105” These changes are
being mitigated by Canyon Fuel Company. Weather and grazing have had the biggest impact on the
vegetative resource. It is recommended that we have learned all we can from this study and that the
study be terminated.

On July 25, 2012, the Pines Tract Area was visited by Keith Zobell (Environmental Specialist) and
Amanda Richard (Environmental Engineer for Canyon Fuel Company, SUFCO Mine). The purpose of
this trip was to revisit all of the original photographic points that have been established and to retake
photographs at each of these sites and to determine the general vegetative growth, plant vigor, and plant
condition at each of the established photographic sites. These sites are revisited at approximately the
same date each year so as to minimize any possible seasonal variations. Photographs of each site are
identified and included in this report.

The weather records at the SUFCO Mine site show that the moisture so far this year has been unusually
dry. During the normal spring growing season (April, May and June) the area only received .59 inches
of moisture in the month of April and no recorded moisture during the months of May and June. The
overall moisture for this moisture year as of the end of June was 59% of normal. The below average
moisture for this year and for the past several years is having a big influence on the vegetation in the
area as well as above average temperatures. The stream in Box Canyon continues to be basically dry
above station 090. There is a small perennial flow just below station 090. There are some small
intermittent flows above station 090 in the vicinity of station Pines 219, with the creek being total dry
above this station. The small “Pond Area” at the Grotto continues to be dry, however there is some
seeping water on the cliff faces just above the pond area. This seepage was not measured but appears
to be less than last year. The spring (Pines 105) and the area at Photo point 10 continue to be dry.
However, the riparian area at Photo point 10 continues to be green and growing which indicates that the
area is still receiving some moisture to these riparian plants.

The “Pines Tract” was grazed this spring which has had an adverse effect on plant vigor and condition
especially during this drought period.



Photo Point 1a

There are three columbine plants this site. The plants have fair vigor. One plant has inflorescences that
are 14-18 inches in length. The other two plants have no inflorescences.



Photo Point 1b

At this photo point there is only one columbine plant. The plant has fair vigor and has inflorescences
that are 16-18 inches in length. There appears to be a second plant that is dead. These plants are up on
the cliff face so that close examination cannot be made. There doesn't appear to be any moisture
coming from the rock fractures this year.
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Photo Point 1c

At this photo point there appears to be only one columbine plant and it appears to be dead. The plant is
located approximately 20-25 feet up on the cliff face, to no measurements or examination could be
made.



Photo Point 2

At this site there is still only one plant still alive. The Columbine plant has fair vigor and has
inflorescences of 8-10 inches in length. The plant is located 25-30 feet up on the cliff face so exact
measurements cannot me made. There does not appear to be any moisture coming from the rock
fractures in the cliff face.



Photo Point 3

There are two small columbine plants growing at this site. Both of these plants are small and are
probably one to two year old seedlings. There is also one new small seedling now at this site.

Although the area has been heavily grazed this site is protected by the log and other debris which
allows new seedlings to become established. None of these columbines have any inflorescences.
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Photo Point 4

At this site are three columbine plants and they have approximately 3 inches of basal growth. They
have some inflorescences approximately 10 inches in length but no flowers yet. The overall plant vigor
at this site is poor. The low plant vigor is due to the poor soil at this site as well as the continued
drought conditions. Carex (carex spp.) plants are sparse and have 3-4 inches of basal growth. Woods
Rose (Rosa woodsii) has 1-2 inches of new growth with no inflorescences. Potentilla

(Pointella spp.) has 1-2 inches of new growth with no inflorescences. Aspen (Populus tremuloides) has
2-3 inches of new growth. Sandberg Bluegrass (Poa secunda) has 2 inches of new growth. Although
this site is in a grazing unit that has been grazed there is no evidence of grazing at this particular site.



Photo Point 5

This site has been heavily grazed. There were only two columbine plants found at this site, and they
have 3-5 inches of basal growth with no inflorescences. Last years new seedlings were not located.
Only one Bluegrass (Poa pratensis) plant was located and it has 4-6 inches of regrowth. Carex (Craex
spp.) has 3-5 inches of regrowth. Yarrow ( Achillea millefolium) has 2-4 inches of regrowth and no
inflorescences. No hairgrass (Deschampsia caespitosa) plants were found and apparently closely
grazed off so they could not be recognized. Red Raspberry (Rubus strigosis) has 36-40 inch leaders
growing onto the site. The site has approximately 10% annuals and 40-50% bare ground. There is no
water in the Creek channel at this site.



Photo Point 6

This site has been heavily grazed this year. The site has approximately 50% bare ground. The overall
vigor of the site is low fair-poor. There is no water in the Creek Channel. Aspen has been heavily
grazed, including some of last years growth. There are some new growth shoots of 10 inches in length.
Carex has 3 inches of regrowth. Yarrow has 2-3 inches of basal growth but has no inflorescences.
Wiregrass (Juncus spp.) has 3-5 inches of growth but no seed heads. Herbaceous Sage (Artemisia
ludoviciana) has 5-6 inches of regrowth. A few Joint grass (Equisetum spp.) were found and have 8-10
inches of growth. Mountain Brome (Bromus marginatus) has 3-5 inches of regrowth. The area has
approximately 10% of various annuals growing on the site.
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Photo Point 7

No columbine plants were found at this site. The site has been heavily grazed. There is no water in the
Creek Channel. Geranium Plants have 2-4 inches of regrowth with no inflorescences. Yarrow has 2
inches of regrowth with no inflorescences. Carex has 3-5 inches of regrowth. Bluegrass has 4-6 inches
of regrowth with no seedheads. The small Aspen has 2 inches of new growth. There are a few annuals
growing at the site. It is estimated that there is 80% bare ground at this site.
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Photo Point 8

This photo point is a hanging garden located at the “Grotto” area. The ferns and lichens receive
moisture from the rock fractures in the cliff face. The moisture coming from the fractures is
considerably less than last year with the rock face being moist with very little noticeable flow or
dripping. The fern and lichen density is lower than last year. The current fern growth is 3-4 inches.



Photo Point 9a

At this photo point there is no dripping or flowing moisture, however there is some dampness in the
alcove area. Lichen growth is poor. The fern growth is 4-5 inches.



Photo Point 9b

The rock face is damp but there is no dripping or flowing water. The lichen and fern growth density is
low. Fern growth is 4-6 inches.
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Photo Point 10

This site has been heavily grazed. It is estimated that the site has 70-80% bare ground. With less than
25% vegetative cover. The vegetative condition is poor with a static to downward trend. There is very
little litter on the ground. The Aspen has been heavily grazed with some of last years growth grazed off.
There are a few new current years growth of Aspen that are 4-6 inches in length. Woods Rose has a

few 2-3 inches of current years growth. Wire grass is sparse and is 4 inches tall. Big Sage has 3-5
inches of new growth. Slender Wheatgrass (Agropyron trachycaulum) has been grazed down to ground
level and has no regrowth.
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Riparian Area adjacent to Photo Point 10

The vegetative condition inside the enclosure is excellent. The vegetation outside the enclosure has
been heavily grazed. All of the current growth is grazed off with some regrowth of the Carex species.
The other grass species have little, if any, regrowth. The species composition and density outside the
enclosure, despite the heavy grazing, continues to be very good to excellent. It does not appear that the
loss of surface flow from Pine 105 has had any negative affect on the condition of the riparian
vegetation. Any negative affect at this site is due to heavy grazing and drought.
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Introduction

The SUFCO Coal Mine is planning to expand their underground operations near and below
some reaches of the South Fork Quitchupah Creek. The riparian plant communities supported
along the creek will be monitored for possible impacts that could be caused by mine-related
subsidence. These studies will be conducted before, during, and after the mining takes place.
This document includes the results of quantitative and qualitative vegetation sampling in
several locations within and outside the subsidence zones. The results include two sample

periods in 2012 — August and October.

The Study Areas

The South Fork Quitchupah Creek study area is located at the southern end of the Wasatch
Plateau, a subprovince of the Colorado Plateau physiographic province. It also lies within
Sevier County, Utah west of the town of Emery, and is located within the boundaries of the
USDA National Forest property. Quitchupah Creek and its forks are tributaries to Muddy
Creek which converges with the Dirty Devil River and ultimately drains into the Colorado River.
Geology of the study area is within the Cretaceous strata of the Mesa Verde Group. The
sample sites lie within the Price River Formation below the North Horn Formation. The lowest
study site, however, is near the contact zone between the Price River Formation and the cliff-
forming Castlegate Sandstone. Elevation of the study area is between 8,200 ft to 8,400 ft

above sea level.

A variety of biological and other resource information can be studied to evaluate and
characterize riparian complexes including vegetation, geology, channel morphology, aquatic
biology, soils, and stream flow. The primary focus of this study was on vegetation to provide
baseline and followup data by monitoring the riparian communities adjacent to South Fork
Quitchupah Creek. Regular monitoring will be conducted to provide data to determine long
term trends, natural variability and benchmark information including the possible impacts on

the riparian plant communities from mining beneath the creek and nearby springs.



To be consistent with other riparian studies for the mine, this study primarily employed
vegetation monitoring methods described by the USDA Forest Service (described later). The
design of this study was not to provide data that could show subtle changes to community
structure and species composition as a result of minor changes to the riparian habitat. Rather,
the study was designed to make year-to-year comparisons in an attempt to document major
impacts to the plant communities along the stream due to catastrophic events, such as loss of

water and habitat from the effects of subsidence caused from underground mining.

Methods

Sample Station Placement

A field visit to the site was initially conducted by a team of representatives from the SUFCO
Mine, USDA Forest Service, Bureau of Land Management, State of Utah (Division of Water
Rights and Division of Qil, Gas & Mining), Petersen Hydrologic and Mt. Nebo Scientific. The
study area was delineated at that time. The general zones for the future subsidence and areas
adjacent to them were visited. Potential sample locations for vegetation and water quality
were addressed by the team in the field. The final sample locations were chosen later, some of
them beyond subsidence zones with the idea that those areas could be used in the future as
“controls”, or areas that will not be impacted by mining-related subsidence, and can be used to

compare those areas that have.

Qualitative and quantitative data were recorded at the sample stations along South Fork
Quitchupah Creek. Line transects were placed at the stations. Locations and extent of the
transects were semi-permanently marked using numbered and flagged wooden stakes and 12-
inch metal rods. GPS coordinates were recorded at the stations. With some modifications, the
vegetation monitoring methods of the studies were based on those described by the USDA
Forest Service manual for a "Level lll Riparian Area Evaluation” (Integrated Riparian Evaluation

Guide, March 1992).

Geomorphological stream channel data outlined in the Forest Service protocol were not

recorded as part of this study because scientists for the SUFCO Mine have conducted other



studies that will suffice for this information. Additionally, soils information through the

Natural Resources Conservation Service (NRCS) was not available for the study area.

Qualitative Data

The RIPARIAN COMPLEX DATA SHEET
shown on Table 1 lists the qualitative and
quantitative data that has been, and will
continue to be, collected at each sample

station.

Photographic stations for documentation
and future comparisons have also been
established at each sample location. A
sample location map has been included in

this report.

Quantitative Data

As mentioned, USDA Forest Service
protocol was employed as a model to
drive the study plan for data collection.
Community Type Cover is one method to
record cover in the Forest Service Level llI
protocol. Atthe sample locations,
transect lines have been placed across (or
perpendicular to) the stream channel. By
design, the line transects vary in lengths
which are based on several factors.
Although sometimes limited by
topographical features, the intent was to

make the transects long enough to cover

TABLE 1: RIPARIAN COMPLEX DATA SHEET

CLIENT:
SAMPLE NUMBER:
WATERBODY NAME:
LOCATION:
DATE:
OBSERVER(S):
QUAD NAME:
GEOLOGIC PARENT MATERIAL:
STREAM ASPECT:
STREAM GRADIENT:
ELEVATION: .
SIZE OF COMPLEX:
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Right:
VEGETATIVE DESCRIPTION (Dominance by Community Types)
COMMUNITY SUCCESSIONAL STAGE:
APPARENT FORAGE TREND:
ESTIMATED FORAGE PRODUCTION:
BEAVER ACTIVITY:
EROSION RATING:
PHOTOGRAPH TAKEN:
LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
SPECIES OBSERVED:
POOL ATTRIBUTES
% area in pools:
% pool area made up of pools > 2' deep:
AQUATIC VEGETATION
% streambed with filamentous algae:
% stream margin with rooted aquatic:
BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°):
% bank length gently sloping (>135°):
% bank length with overhanging vegetation:
BANK CONDITION (bankfull area only)
% bank length vegetated, stable:
% bank length unvegetated, stable:
% bank length vegetated, unstable:
% bank length unvegetated, unstable:
NOTES:
QUANTITATIVE DATA SUMMARY:
PHOTOGRAPHIC DOCUMENTATION:




the entire stream, its riparian communities, plus an additional 10 ft on each side of the stream
to record the adjacent upland communities. Monitoring the total extent of the riparian plant
communities including some upland community data should provide information about
possible increases or decreases in the riparian communities relative to the adjacent upland

communities.

Once the transects were placed, the line-intercept method was employed to measure the
extent of each major riparian plant community. The plant communities have been named by
the dominant two plant species. If only one species dominated the community by a wide
margin, the plant community was named by this single species. When appropriate,
community data have been separated on the right and left side of the creek —these references
mean “river-left” and “river-right”, as characterized by looking downstream. Because there
were no well defined creek channels within the transect lines of the springs, the
riparian/wetland vegetation data were not separated in this manner. Finally, each sample site
was numbered sequentially and by the hydrologic type. For example, Qo1C refers to the creek
name (Quitchupah), station number (o1), hydrologic type (channel). Accordingly, Qo2Sis a

spring site rather than a creek channel.

Results

A map showing the sample station locations is shown on the following page. Sample results
are shown for each site on the data sheets provided in this report. Each sheet includes

qualitative and quantitative data recorded as well as photographic documentation.
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RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO07¢

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August §-9, 2012

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: East (720°)

STREAM GRADIENT: 7-2°

ELEVATION: &,335 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)
Left: Snowberry/Sagebrush/Grass Right: Aspen
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid (tree saplings present)

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 600 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3
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Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining,
grazing, hunting, cattle, wildlife and recreation-

SPECIES OBSERVED:

Trees

Shrubs

Forbs

Grasses (or grasslike)

Populus tremuloides

Artemisia tridentata

Achillea millefolium

Juncus arcticus

Salix boothii

Rosa woodsii

Taraxacum officinale

Juncus longistylis

Symphoricarpos oreophilus

Poa pratensis

POOL ATTRIBUTES

% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: 50 (left)
% stream margin with rooted aquatic: 25 (‘short Booth’s willow)

BANK TYPE & VEGETATION OVERHANG

% bank length undercut (<90°): O
% bank length gently sloping (>135°): O
% bank length with overhanging vegetation: O

BANK CONDITION

% bank length vegetated, stable: &5
% bank length unvegetated, stable: 5
% bank length vegetated, unstable: 5

% bank length unvegetated, unstable: 5

NOTES:

7) A stream channel sample area-
2) This is a good creek channel monitoring site- It is outside the cattle trail and readily

monitored-

3) Probably a good “control” site (outside the subsidence zone)-
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Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO01C: Cover by plant community types in the South Fork

Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Symphoricarpos oreophilus/Artemisia tridentata/Poa pratensis 10.00
Poa pratensis/Taraxacum officinale 10.00 20.00
RIPARIAN VEGETATION
Dominant Woody Species
Salix boothii 0.50
Dominant Herbaceous Species
Juncus arcticus/Juncus longistylis 3.00
Carex nebrascensis/Juncus arcticus 5.00 8.50
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 8.50
ROCK (channel) 0.00
WATER (channel) 1.50
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00

TOTAL COVER

30.00
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Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPHIC DOCUMENTATION




RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q025

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: E; Flow is NE (50°)

STREAM GRADIENT: 7-2°

ELEVATION: &,330 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid

APPARENT FORAGE TREND: Decreasing (ground cover was mud and vegetation)
ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 2



Page 2; Q02S
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Ribes sp. Achillea millefolium Agrostis stolonifera

Populus tremuloides Symphoricarpos oreophilus Equisetum arvense Carex nebrascensis
Ranunculus cymbalaria Poa pratensis
Taraxacum officinale

POOL ATTRIBUTES
% area in pools: 50
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: O

BANK CONDITION
% bank length vegetated, stable: 35
% bank length unvegetated, stable: 75
% bank length vegetated, unstable: 30
% bank length unvegetated, unstable: 20

NOTES:

7) This is a spring area-
2) Cattle hoof-prints were common in the vegetation here thus decreasing the living cover-
3) Probably a good “control” site (outside the subsidence zone)-



Page 3; Q02S
Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

Q02S: Cover by plant community types in the South Fork
Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Poa pratensis/Achillea millefolium 10.00
Geranium richardsonii/Poa pratensis 10.00

20.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 13.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 13.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 33.00




Riparian Study: August 2012
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Quitchupah Creek

PHOTOGRAPHIC DOCUMENTATION

Q02S



RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q03¢

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ (90°)

STREAM GRADIENT: 7-2°

ELEVATION: &,370 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Sagebrush/Grass Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid- (‘tree saplings present)

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 850 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3




Page 2; Q03C
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Artemisia tridentata Aster sp. Agrostis stolonifera
Rosa woodsii Equisetum arvense Juncus arcticus
Salix boothii Taraxacum officinale Juncus longistylis

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): 50 on rt side; If side vertical
% bank length gently sloping (>135°): O
% bank length with overhanging vegetation: O

BANK CONDITION
% bank length vegetated, stable: 90
% bank length unvegetated, stable: 2-5
% bank length vegetated, unstable: 2-5
% bank length unvegetated, unstable: 5-0

NOTES:

7) This is a channel area-

2) A good control station; outside current subsidence plans-

3) It seems like a sample was needed here, but this may be more difficult to monitor as
accurately due to the topography- The narrow channel sites are more straight-forward to
monitor than this type of area:

4) Interestingly, the adjacent aspen understory (that was considered upland) had more wiregrass
present- This may be a function of the shade prolonging snowmelt-

5) This wiregrass area should be noted during each sample period-
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Page 3; Q03C
Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO03C: Cover by plant community types in the South Fork

Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS

UPLAND VEGETATION
Artemisia tridentata/Elymus salinus 10.00
Populus tremuloides/Juncus arcticus 10.00

20.00
RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Juncus arcticus 8.00
Juncus arcticus/Equisetum arvense 7.00

15.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 15.00
ROCK (channel) 0.00
WATER (channel) 2.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 37.00
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Quitchupah Creek
Riparian Study: August 2012
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RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q045

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: E [but flow here was N (340°)]
STREAM GRADIENT: 7-2°

ELEVATION: &,370 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Aspen/Blue Spruce/Willow
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Late

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3

13
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Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Rosa woodsii Achillea millefolium Eleocharis palustris

Populus tremuloides Salix boothii Equisetum arvense Hordeum jubatum
Geranium richardsonii Juncus arcticus

Juncus longistylis

Poa pratensis

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°):
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: 50

BANK CONDITION
% bank length vegetated, stable: 70
% bank length unvegetated, stable: O
% bank length vegetated, unstable: 20
% bank length unvegetated, unstable: 70

NOTES:

7) This is a spring area-

2) A good control station; outside current subsidence plans-

3) This spring has a narrow band of water at this sample period, but it is obviously influenced
by more water other times as suggested by the lateral extent of the riparian/wetland vegetation
and wet soils-

4) The spring site had several zones of vegetation based on the different water regimes-

5) Nebraska sedge and spike rush zones seemed to be the wettest areas with a width of 14 ft-
6) There was a lot of impact from cattle trampling here-
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Page 3; Q04S
Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO04S: Cover by plant community types in the South Fork
Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Symphoricarpos oreophilus/Populus tremuloides 10.00
Picea pungens/Salix boothii 10.00

20.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Carex nebrascensis/Hordeum jubatum 7.00
Eleocharis palustris/Ranunculus cymbalaria 8.00
Eleocharis palustris/Agrostis stolonifera 11.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 26.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 46.00
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Quitchupah Creek
Riparian Study: August 2012
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RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q055

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £; flow here was 30°

STREAM GRADIENT: 7-2°

ELEVATION: &,294 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Blue Spruce/Willow Right: Blue Spruce/Aspen
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Late

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (due to cattle)

17



Page 2; Q05S
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Picea pungens Salix boothii Equisetum arvense Agrostis stolonifera
Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii Carex nebrascensis
Populus tremuloides Ranunculus cymbalaria

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: 20

BANK CONDITION
% bank length vegetated, stable: 60
% bank length unvegetated, stable: O

% bank length vegetated, unstable: 20 (‘cattle impacts)

% bank length unvegetated, unstable: 20

NOTES:

7) This is a well-defined spring area-

2) A good control station; it is just outside current subsidence plans-

3) When the transect tape was placed, it formed a “U” shape to measure- This tape was

placed 4 ft from the upland bank for 73 ft of riparian/spring vegetation-

4) About 50% of the transect tape length had water present, the remainder was wet and

muddy-
5) There was a lot of impact from cattle trampling here:
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Page 3; Q05S
Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO05S: Cover by plant community types in the South Fork
Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Salix boothii/Picea pungens 10.00
Picea pungens/Populus tremuloides 10.00

20.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 73.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 73.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 93.00




Page 4; Q05S
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPHIC DOCUMENTATION

20



RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q065

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ [but flow here was N (330°)]
STREAM GRADIENT: 7-2°

ELEVATION: &,3713 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Meadow Right: Meadow

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Late

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (‘cattle impact)
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Page 2; Q06S
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Ribes sp Equisetum arvense Agrostis stolonifera
Salix bootbhii Taraxacum officinale Poa pratensis

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: 25

BANK CONDITION
% bank length vegetated, stable: 25
% bank length unvegetated, stable: O
% bank length vegetated, unstable: 30 (‘cattle impacts)
% bank length unvegetated, unstable: 45

NOTES:

7) Only measured obvious, well-defined spring area-
2) Left side measured to bank (3 ft)-
3) Sample station was located within current planned subsidence zone-
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Page 3; Q06S
Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO06S: Cover by plant community types in the South Fork

Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Populus tremuloides/Salix boothii 3.00
Symphoricarpos oreophilus/Grasses 9.00

12.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Agrostis stolonifera 8.00
TOTAL COVER (Upland Species) 12.00
TOTAL COVER (Riparian Species) 8.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 20.00
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RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q07¢C

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ [but flow here was N (5°)]
STREAM GRADIENT: 2-3°

ELEVATION: &,285 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Meadow Right: Meadow

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7
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Page 2; Q07C
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Rosa woodsii Agrostis stolonifera
Salix boothii Carex nebrascensis

Hordeum jubatum

Poa pratensis

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): 50 (rt side)
% bank length gently sloping (>135°): 700 incised (18") channel
% bank length with overhanging vegetation:

BANK CONDITION
% bank length vegetated, stable: 95
% bank length unvegetated, stable: 7
% bank length vegetated, unstable: 2
% bank length unvegetated, unstable: 2

NOTES:

7) This site is in the middle of a meadow-

2) Right side: the upland area was obvious as seen by upland vegetation- It was mostly
dominated by Poa pratensis (although this is now considered a facultative wetland species): On
this side the riparian community was measured where Carex nebrascensis began-

3) Left side: the riparian community was measured beginning in the meadow (where the stake
would be easily found later) and ended at the channel bank- The entire meadow, however, had
some wetland species- In this meadow there were patches that were dominated by Hordeum

jubatum-
4) This site is within the current planned subsidence zone-
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Page 3; Q07C
Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO7C: Cover by plant community types in the South Fork
Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION 10.00

Poa pratensis/Achillea millefolium 10.00
Poa pratensis/Achillea millefolium 20.00

RIPARIAN VEGETATION
Dominant Woody Species
Rosa woodsii 7.00

Dominant Herbaceous Species

Carex nebrascensis 8.00 10.50
Carex nebrascensis/Hordeum jubatum 8.00

33.50
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 33.50
ROCK (channel) 0.00
WATER (channel) 1.50
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00

TOTAL COVER 55.00
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Quitchupah Creek
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RIPARIAN COMPLEX DATA SHEET
August 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO&C

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ (flow here was 140°)
STREAM GRADIENT: 2-3°

ELEVATION: &,253 f

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sagebrush/Grass Right: Aspen/Snowberry
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7
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Page 2; Q08C
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Artemisia tridentata Trifolium sp. Agrostis stolonifera
Salix boothii Carex nebrascensis

Juncus arcticus

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700 but above the incised (18")
channel; vertical from water to bank with no undercutting:
% bank length with overhanging vegetation:

BANK CONDITION
% bank length vegetated, stable: 95
% bank length unvegetated, stable: 7
% bank length vegetated, unstable: O
% bank length unvegetated, unstable: 4

NOTES:

7) This site had a straightforward area to monitor the riparian zone- The station went from
low water to a low terrace, then a high terrace and finally to the aspen forest-
2) This site is within the current planned subsidence zone-
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Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO08C: Cover by plant community types in the South Fork
Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS

UPLAND VEGETATION
Artemisia tridentata/Grasses 10.00
Populus tremuloides/Symphoricarpos oreophilus 10.00

20.00
RIPARIAN VEGETATION
Dominant Woody Species
Rosa woodsii
Dominant Herbaceous Species
Carex nebrascensis 6.00 15.00
Juncus arcticus 2.00

23.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 23.00
ROCK (channel) 0.00
WATER (channel) 1.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 44.00
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Quitchupah Creek
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RIPARIAN COMPLEX DATA SHEET
August 2072

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q09¢C

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: August &-9, 2072

OBSERVER(S): P- Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah

GEOLOGIC PARENT MATERIAL: Near the contact between the Price River
Formation and the Castlegate Sandstone

STREAM ASPECT: £

STREAM GRADIENT: 2-3°

ELEVATION: &,253 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sagebrush/Grass Right: Sagebrush/Grass
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 500 [bs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7



Page 2; Q09C
Quitchupah Creek
Riparian Study: August 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Artemisia tridentata Trifolium sp. Agrostis stolonifera
Rosa woodsii Juncus arcticus
Salix boothii Poa pratensis

POOL ATTRIBUTES

% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION

% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG

% bank length undercut (<90°): 700 on both sides of the channel-

% bank length gently sloping (>135°): 700 but above the incised (24")
channel-

% bank length with overhanging vegetation: Herbaceous

BANK CONDITION

% bank length vegetated, stable: 90

% bank length unvegetated, stable: O
% bank length vegetated, unstable: 2
% bank length unvegetated, unstable: 3

NOTES:

7) This site had a straightforward area to monitor the riparian zone-
2) This site is within the current planned subsidence zone-
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Quitchupah Creek
Riparian Study: August 2012

DATA SUMMARY

QO09C: Cover by plant community types in the South Fork

Quitchupah Creek drainage (August 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION 9.00
Artemisia tridentata/Grasses 10.00
Artemisia tridentata/Grasses 19.00
RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 13.00
Agrostis stolonifera 2.00

15.00

TOTAL COVER (Upland Species) 19.00
TOTAL COVER (Riparian Species) 15.00
ROCK (channel) 0.00
WATER (channel) 2.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 36.00
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SECTION 2

RIPARIAN COMPLEX
DATA SHEETS

for the

OCTOBER 2012
SAMPLE PERIOD




RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO7¢

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 2, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: East (7120°)

STREAM GRADIENT: 7-2¢

ELEVATION: &,335 ft

SIZE OF COMPLEX: (see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)
Left: Snowberry/Sagebrush/Grass Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid (tree saplings present)

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 600 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3




Page 2; Q01C
Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing,
hunting, cattle, wildlife and recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Artemisia tridentata Achillea millefolium Juncus arcticus
Salix boothii Rosa woodsii Taraxacum officinale Poa pratensis

Symphoricarpos oreophilus

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: 50 (left)
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): O
% bank length with overhanging vegetation: 25 (‘short Booth’s willows)

BANK CONDITION
% bank length vegetated, stable: 90
% bank length unvegetated, stable: 2-5
% bank length vegetated, unstable: 2-5
% bank length unvegetated, unstable: 5

NOTES:

7) A stream channel sample area-

2) This is a good creek channel monitoring site- It is outside the cattle trail and readily
monitored-

3) Probably a good “control” site (outside the subsidence zone)-



Page 3; Q01C
Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO01C: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS

UPLAND VEGETATION
Symphoricarpos oreophilus/Artemisia tridentata/Poa pratensis 10.00
Poa pratensis/Taraxacum officinale 10.00, 20.00

RIPARIAN VEGETATION
Dominant Woody Species
Salix boothii 0.50

Dominant Herbaceous Species

Juncus arcticus 3.00

Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 5.00 8.50
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 8.50
ROCK (channel) 0.00
WATER (channel) 1.50
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00

TOTAL COVER 30.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION




RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q025

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 2, 20712

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: E; Flow is NE (50°)

STREAM GRADIENT: 7-2¢

ELEVATION: &,330 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid

APPARENT FORAGE TREND: Decreasing (ground cover was mud and vegetation)

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 2
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Picea pungens Ribes sp. Achillea millefolium Agrostis stolonifera
Populus tremuloides Symphoricarpos oreophilus Equisetum arvense Carex nebrascensis

Ranunculus cymbalaria

Poa pratensis

Taraxacum officinale

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: O

BANK CONDITION
% bank length vegetated, stable: 35
% bank length unvegetated, stable: 75
% bank length vegetated, unstable: 30
% bank length unvegetated, unstable: 20

NOTES:

7) This is a spring area-
2) Probably a good “control” site (outside the subsidence zone)-

3) Cattle hoof-prints were common in the vegetation here thus decreasing the living cover-
4) The Bank Condition represents both the bank and wet areas (refer to the photograph)-
5) Most of the riparian vegetation had water surrounding it, or 9-0 ft out of 13-5 ft-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

Q02S: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Poa pratensis/Achillea millefolium 9.50
Geranium richardsonii/Poa pratensis 10.00

19.50

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Ranunculus cymbalaria/Agrostis stolonifera
Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 13.50
TOTAL COVER (Upland Species) 19.50
TOTAL COVER (Riparian Species) 13.50
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 33.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION




RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q03¢

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 2, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ (90°)

STREAM GRADIENT: 7-2¢

ELEVATION: &,370 ft

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sagebrush/Grass Right: Aspen
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid (tree saplings present)

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 850 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (on river bank
near the water):



Page 2; Q03C
Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Artemisia tridentata Aster sp. Agrostis stolonifera
Rosa woodsii Equisetum arvense Juncus arcticus
Salix spp. Taraxacum officinale Juncus longistylis

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): 50 on rt side; If side vertical
% bank length gently sloping (>135°): O
% bank length with overhanging vegetation: O

BANK CONDITION
% bank length vegetated, stable: 90
% bank length unvegetated, stable: 2-5
% bank length vegetated, unstable: 2-5
% bank length unvegetated, unstable: 5

NOTES:

7) This is a channel area-

2) A good control station; outside current subsidence plans-

3) It seems like we needed a sample here, but this may be more difficult to monitor as
accurately due to the topography- The narrow channel sites are more straight-forward to monitor
than this type:

4) Interestingly, the adjacent aspen understory (that | considered upland) had more wiregrass
present- This may be a function of the shade prolonging snowmelt-

5) This wiregrass area should be noted during each sample period-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO03C: Cover by plant community types in the South Fork

Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS

UPLAND VEGETATION
Artemisia tridentata/Elymus salinus 9.50
Populus tremuloides/Juncus arcticus 10.00,

19.50
RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Juncus arcticus/Poa pratensis 4.50 3.50
Juncus arcticus 6.00

14.00
TOTAL COVER (Upland Species) 19.50
TOTAL COVER (Riparian Species) 14.00
ROCK (channel) 0.00
WATER (channel) 1.50
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 35.00
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Quitchupah Creek
Riparian Study: October 2012
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RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO4S

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 2, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ [but flow here was N (340°)]
STREAM GRADIENT: 7-2¢

ELEVATION: &,370 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Aspen/Blue Spruce/Willow
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Late

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 700 [bs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3

13



Page 2; Q04S
Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Picea pungens Rosa woodsii Achillea millefolium Eleocharis palustris
Populus tremuloides Salix boothii Equisetum arvense Hordeum jubatum

Geranium richardsonii

Juncus arcticus

Juncus longistylis

Poa pratensis

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°):
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: 50

BANK CONDITION
% bank length vegetated, stable: 40
% bank length unvegetated, stable: O
% bank length vegetated, unstable: 20

% bank length unvegetated, unstable: 40
NOTES:
7) This is a spring area-
2) A good control station; outside current subsidence plans:
3) The riparian/wetland areas appeared to have more water for this sample period when compared
to August 2072- The notes in the August report suggested it may vary-
4) The spring site had several zones of vegetation based on the different water regimes-
5) Nebraska sedge and spike rush zones seemed to be the wettest areas-
6) There was a lot of impact from cattle trampling here- Because of this some areas had a high
living cover value (e g- 90%), whereas other areas were low (e'9- 30%), so a 60% value was given
above:
7) Not quite sure why Augqust total was 46 ft; there was more upland and riparian vegetation
this sample period (check and make appropriate adjustments next visit)-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO04S: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Symphoricarpos oreophilus/Populus tremuloides 10.00
Picea pungens/Salix boothii 16.00,

26.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Carex nebrascensis/Hordeum jubatum 10.00
Eleocharis palustris/Ranunculus cymbalaria 15.00
Carex nebrascensis 5.00
TOTAL COVER (Upland Species) 26.00
TOTAL COVER (Riparian Species) 30.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 56.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION
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RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q055

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 2, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £; flow here was 30°

STREAM GRADIENT: 7-2¢

ELEVATION: &,294 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Blue Spruce/Willow

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Right: Blue Spruce/Aspen

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Late

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 800 Ilbs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 4 (due to cattle)
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Picea pungens Salix boothii Equisetum arvense Agrostis stolonifera
Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii Carex nebrascensis
Populus tremuloides Ranunculus cymbalaria

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: 20

BANK CONDITION
% bank length vegetated, stable: 60
% bank length unvegetated, stable: O
% bank length vegetated, unstable: 20 (due to cattle)
% bank length unvegetated, unstable: 20

NOTES:

7) This is a well-defined spring area-

2) A good control station; it is just outside current subsidence plans-

3) When | used placed the transect tape, it formed a “U” shape to measure- This tape was
placed 4 ft from the upland bank for 73 ft of riparian/spring vegetation-

4) For this sample period, the water area comprised the entire 38 ft out of the 73 ft mentioned
above*

5) There was a lot of impact from cattle trampling at the site:
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Page 3; Q05S
Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO05S: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Salix boothii/Picea pungens 10.00
Picea pungens/Populus tremuloides 10.00

20.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 73.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 73.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 93.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION

Q05S
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RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: Q065

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 2, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ [but flow here was N (330°)]
STREAM GRADIENT: 7-2¢

ELEVATION: &,373 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Meadow Right: Meadow

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Late

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (cattle impact)
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Ribes sp Equisetum arvense Agrostis stolonifera
Salix boothii Taraxacum officinale Poa pratensis

POOL ATTRIBUTES
% area in pools: 700
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O
% bank length gently sloping (>135°): 700
% bank length with overhanging vegetation: 25

BANK CONDITION

% bank length vegetated, stable: 70

% bank length unvegetated, stable: O

% bank length vegetated, unstable: 70

% bank length unvegetated, unstable: 80 (cattle impact)
NOTES:

7) Only measured obvious, well-defined spring area-

2) Left side measured to bank (3 ft)-

3) Cattle had a greater impact this sample period compared to the earlier period this year-
4) Riparian/wetland vegetation was measured in the spring channel only-

5) There was 8 ft of this vegetation in the water/hoofprint area-

6) Sample station was located within current planned subsidence zone-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO06S: Cover by plant community types in the South Fork

Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION
Populus tremuloides/Salix boothii 3.00
Symphoricarpos oreophilus/Grasses 9.00

12.00

RIPARIAN VEGETATION
Dominant Woody Species
Dominant Herbaceous Species
Agrostis stolonifera 8.00
TOTAL COVER (Upland Species) 12.00
TOTAL COVER (Riparian Species) 8.00
ROCK (channel) 0.00
WATER (channel) 0.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 20.00
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RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO07¢C

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 4, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ [but flow here was N (5°)]
STREAM GRADIENT: 2-3°

ELEVATION: &,285 ft

SIZE OF COMPLEX: (‘see quantitative data)
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Meadow Right: Meadow

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing
(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Rosa woodsii Agrostis stolonifera
Salix boothii Carex nebrascensis

Hordeum jubatum

Poa pratensis

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): 50 (all on right side)
% bank length gently sloping (>135°): 700 incised (18") channel
% bank length with overhanging vegetation:

BANK CONDITION
% bank length vegetated, stable: 95
% bank length unvegetated, stable: 7
% bank length vegetated, unstable: 2
% bank length unvegetated, unstable: 2

NOTES:

7) This site is in the middle of a meadow-

2) Right side: the upland area was obvious as seen by upland vegetation- It was mostly dominated
by Poa pratensis (although this is now considered a facultative wetland species): On this side the
riparian community was measured where Carex nebrascensis began-

3) Left side: the riparian community was measured beginning in the meadow (where the stake
would be easily found later) and ended at the channel bank- The entire meadow, however, had
some wetland species In this meadow there were patches that were dominated by Hordeum

jubatum-
4) This site is within the current planned subsidence zone-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO7C: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION 10.00

Poa pratensis/Achillea millefolium 10.00
Poa pratensis/Achillea millefolium 20.00

RIPARIAN VEGETATION
Dominant Woody Species
Rosa woodsii 7.00

Dominant Herbaceous Species

Carex nebrascensis 8.00 10.50
Carex nebrascensis/Hordeum jubatum 8.00

33.50
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 33.50
ROCK (channel) 0.00
WATER (channel) 1.50
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00

TOTAL COVER 55.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION

QO07C
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RIPARIAN COMPLEX DATA SHEET
October 2012

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO&¢C

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 4, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah
GEOLOGIC PARENT MATERIAL: Price River Formation
STREAM ASPECT: £ (flow here was 140°)
STREAM GRADIENT: 2-3°

ELEVATION: &,253 f

SIZE OF COMPLEX: (‘see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sagebrush/Grass Right: Aspen/Snowberry
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7 (‘banks)
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Populus tremuloides Artemisia tridentata Trifolium sp. Agrostis stolonifera
Salix boothii Carex nebrascensis

Juncus arcticus

POOL ATTRIBUTES
% area in pools: O
% pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90°): O

% bank length gently sloping (>135°): 700 but above the incised (18")
channel; vertical from water to bank with no undercutting-

% bank length with overhanging vegetation:

BANK CONDITION
% bank length vegetated, stable: 95
% bank length unvegetated, stable: 7
% bank length vegetated, unstable: O
% bank length unvegetated, unstable: 4

NOTES:

7) This site had a straightforward area to monitor the riparian zone- The station went from low

water to a low terrace, then a high terrace and finally to the aspen forest-
2) This site is within the current planned subsidence zone-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO08C: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS

UPLAND VEGETATION
Artemisia tridentata/Grasses 10.00
Populus tremuloides/Symphoricarpos oreophilus 10.00

20.00
RIPARIAN VEGETATION
Dominant Woody Species
Rosa woodsii
Dominant Herbaceous Species
Carex nebrascensis 3.00 15.00
Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 5.00

23.00
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 23.00
ROCK (channel) 0.00
WATER (channel) 1.00
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00
TOTAL COVER 44.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION

Qo08C
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RIPARIAN cOMPLEX DATA SHEET
October 201712

CLIENT: Canyon Fuel Company, SUFCO Mine
SAMPLE NUMBER: QO09c¢C

WATERBODY NAME: South Fork Quitchupah Creek
LOCATION: Southern Wasatch Plateau, Utah
DATE: October 4, 2072

OBSERVER(S): P+ Collins

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah

GEOLOGIC PARENT MATERIAL: Near the contact between the Price River

Formation and the Castlegate Sandstone

STREAM ASPECT: £

STREAM GRADIENT: 2-3°

ELEVATION: &,253 ft

SIZE OF COMPLEX: (see quantitative data)

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sagebrush/Grass Right: Sagebrush/Grass
VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name

% of Complex

(refer to quantitative data results for this information)

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable
ESTIMATED FORAGE PRODUCTION: 500 [bs/acre
BEAVER ACTIVITY: no

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPH TAKEN: Yes
LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing

(cattle & wildlife), hunting, recreation-

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)
Artemisia tridentata Trifolium sp. Agrostis stolonifera
Rosa woodsii Juncus arcticus
Salix boothii Poa pratensis

POOL ATTRIBUTES

% area in pools: O

% pool area made up of pools > 2' deep: 25

AQUATIC VEGETATION
% streambed with filamentous algae: O
% stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG

% bank length undercut (<90°): 700 on both sides of the channel-
% bank length gently sloping (>135°): 700 but above the incised (24" wide)

channel-

% bank length with overhanging vegetation: (herbaceous only)

BANK CONDITION

% bank length vegetated, stable: 90
% bank length unvegetated, stable: O
% bank length vegetated, unstable: 2

% bank length unvegetated, unstable: 3

NOTES:

7) This site had a straightforward area to monitor the riparian zone-

2) This site is within the current planned subsidence zone-
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Quitchupah Creek
Riparian Study: October 2012

DATA SUMMARY

QO09C: Cover by plant community types in the South Fork
Quitchupah Creek drainage (October 2012).

USDA Forest Service Protocol (1992)

LEFT RIGHT| TOTALS
UPLAND VEGETATION 9.00

Artemisia tridentata/Grasses 11.00
Artemisia tridentata/Grasses 20.00

RIPARIAN VEGETATION
Dominant Woody Species

Dominant Herbaceous Species

Carex nebrascensis/Agrostis stolonifera/Ranunculus cymbalaria 13.50 1.00

14.50
TOTAL COVER (Upland Species) 20.00
TOTAL COVER (Riparian Species) 14.50
ROCK (channel) 0.00
WATER (channel) 1.50
BAREGROUND (channel) 0.00
LITTER 0.00
MOSS 0.00

TOTAL COVER 36.00
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Quitchupah Creek
Riparian Study: October 2012

PHOTOGRAPHIC DOCUMENTATION
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2012 SUBSIDENCE REPORT

CANYON FUEL COMPANY, LLC

SUFCO MINE

by

Keith B. Bigelow P.L.S.



INTRODUCTION

Canyon Fuel Company LLC, SUFCO Mine’s 2012 subsidence report is an update of annual
subsidence data that has been accumulated since 1976 as the former Southern Utah Fuel
Company. Prior to 1985, the data was derived from conventional survey methods. Since then,
photogrammetric surveys have been employed to monitor the ground movement.

During 1985, the entire SUFCO Mine property was flown to establish a set of baseline
photography and a grid of surface elevations. Where possible, an elevation was
photogrammetrically determined on an approximate 200-foot grid. These original X, y and z
locations serve as a comparative base for determining ground movement in the succeeding years.
Other lease holdings that are acquired are flown for similar baseline information. Lease U-63214
was flown in 1991 and the 150-acre modification to lease U-63214 and lease UTU-76195 were
flown in 1999. Lease ML 49443-OBA was flown in 2006. The westerly modifications of Lease
U-63214, Lease U-47080, and Lease SL-062583 were flown in 2011.

Once each year around the end of August, another set of aerial photography is obtained. A new
elevation is then found at the same x and y coordinates as all the originals within all areas
considered to be active. The new, or current, elevations are compared to the originals and the
difference between the two is used to generate a contour map. The result is the subsidence
contour map included with each annual subsidence report.

The mine subsidence map accompanying this report shows surface control monuments,
overburden contours, subsidence contours, surface tension cracks, a current outline of the mine,
a one year mining projection and other miscellaneous items as explained in the legend.



SUBSIDENCE HISTORY

SUFCO Mine began operations that cause surface subsidence in June 1976. Continuous miners
were used to extract coal from pillars that were developed as part of a retreating panel. The
panels were approximately 650 feet wide and varied in length up to 2,500 feet. The average
mining height approached 11 feet and the extraction ratio averaged about 80%.

The resulting subsidence from these continuous miner panels averaged 4 feet in the plateau areas
where overburden was 900 feet thick. In areas where panel boundaries were outside the
escarpment and beyond the Castlegate Sandstone, subsidence increased with decreasing
overburden thickness. The maximum subsidence measured in a continuous miner panel to date,
8.5 feet, occurred in one of these areas. The overburden was only 600 feet thick.

Retreat mining continued in this manner until October, 1985, when a retreating longwall system
was added. Longwall panels have ranged from 550 feet to 1,110 feet wide and up to 18,500 feet
in length. Mining heights have varied from 8.5 feet to 12.5 feet.

Subsidence above the longwall panels has averaged 5 to 6 feet in the center of the panels. The
overburden thickness has been from 1,000 feet to 1,800 feet (except outside the escarpment
where overburden rapidly decreases). The maximum measured subsidence caused by longwall
mining until 2009 was seven feet. This occurred in two cases: 1. An area outside the escarpment
very similar to the one mentioned above for the continuous miner panel and 2. Down the center
of panels that are under plateaus with 1,000 feet of overburden, but this is not typical. In 2009
there was a small area on the north end of the last longwall panel in area 12 that maximum
subsidence measured nine feet. This area has overburden of approximately 900 feet, and is
relatively close to the escarpment.

DORMANT AND ACTIVE AREAS

Dormant areas are those areas that have shown little or no movement for several consecutive
years. Yearly digitizing of these areas will not be done, but photographic coverage can be
obtained should the need arise for reevaluation. These areas may not be shown on the current
subsidence map.

Active areas are those currently being mined or that have evidence of movement within a
reasonable time period. Active areas are digitized and evaluated for subsidence yearly, until they
meet the parameters of a dormant area.



2012 SUBSIDENCE

The 2011 subsidence map (Map 1) was updated using data from current photogrammetric
monitoring. Each subsidence area is labeled as an independent block. A brief description of
each follows:

AREA 1

This was SUFCO Mine's first subsidence area. Undermining began in June 1976, and continued
into 1979. The area is composed of five continuous miner panels that averaged 650 feet in
width. Mining height averaged 11 feet with about an 80% extraction ratio.

Subsidence ranged from 4.5 feet to a maximum of 8.5 feet. It was first detected in 1976 and
continued until 1985. No surface movement was detected in this entire area from 1986 to 1989.
Area 1 has not been digitized since the 1990 subsidence report and is considered dormant.

AREA 2

This is another continuous miner area. The panels here were irregular shaped and the extraction
ratio was modest. Undermining ceased in 1984.

Maximum subsidence has been measured at 2 feet. The area has been stable since 1985 and has
not been monitored since 1989. This area is dormant.

AREA 3

This area is another continuous miner section, but the extracted area is a portion of mains with
protective barriers instead of a panel. Coal recovery was moderate with mined areas which were
subcritical. Undermining ceased in 1983.

Maximum subsidence was measured at 2 feet. Because of the limited extraction and subcritical
areas, the subsidence occurred slowly with small changes noticeable until 1987. The area
appeared stable in 1988 and 1989. It has not been monitored since 1989 and is considered
dormant.

AREA 4

This subsidence area is comprised of three continuous miner panels. The mining height
averaged 11 feet with a good extraction ratio. Undermining ceased in 1985.

Maximum subsidence was 5 feet with no detectable change in 1989. This area was monitored
again in 1993, 1994 and 1995 with no detectable changes. This area was monitored for ten years



after undermining ceased. The last detectable subsidence was in 1988. Therefore, this area is
considered dormant.

AREA 5

The four continuous miner panels that make up this area were mined from September 1978, to
November 1981. Mining height averaged 11 feet with an 80% extraction ratio.

Maximum subsidence was 5 feet with no detectable changes from 1985 through 1991. This area
has not been monitored since 1991, and will also remain dormant.

AREA 6

Area 6 is SUFCO Mine's first longwall induced subsidence area. It is comprised of nine
longwall panels varying from 540 feet to 700 feet in width and 1,700 feet to 3,900 feet in length.
Also, there is a section of recovered mains between two of the longwall blocks. Undermining
began in Area 6 during October, 1985, and continued through the mains recovery in March,
1990.

Maximum subsidence measured in areas bounded by the plateau is five feet. There is a location
on the map that shows seven feet; but this area is outside the escarpment where the overburden is
only 600 feet thick. The subsided escarpment is intentional and is part of a study agreed upon by
SUFCO Mine, the Division of Oil, Gas and Mining, the Bureau of Land Management and the
U.S. Forest Service. This particular section of escarpment was removed from the "no subsidence
zone" to study the effects of longwall mining on the escarpment.

Area 6 has shown no significant changes since 1992. It has been determined that this area is
dormant.

AREA 7

Area 7 was originally planned for no subsidence. Pillars were made to support the overburden
but began to fail in the north end in 1984 when the underground workings were flooded. The
failure progressed towards the south and by 1986 subsidence was detected over the area.

The map shows up to seven feet of subsidence. There was no additional subsidence movement
detected from 1988 to 1994. Therefore, this area will also be considered dormant.

AREA 8
Undermining this area began in June 1983, and was sporadic until 1992. Continuous miners
were used with extraction ratios over 80% and average mining heights of 10 feet. This area

stayed active longer than most due to its proximity to an adjacent active longwall block.

Maximum subsidence is five feet. No noticeable vertical movement has been detected since



1993. This area is dormant.
AREA 9

This area is a longwall mining area that is composed of four panels. The first began in June
1989 and the block was finished in January 1992. The mining height averaged about 11 feet and
the maximum subsidence is five feet. There has been no indication of movement since 1996.
This area is determined to be dormant.

AREA 10

Area ten is a longwall mining block that began in January 1992. Mining was completed in
August 2001. The entire surface area above this block was digitized for base-line elevations
during 1991. Maximum subsidence shown to date is seven feet. This area has been mined out
since 2001, and monitoring suggests that it has settled. It is now assumed to be dormant.

The experimental mining practice area discussed under "Area 6" was extended, with regulatory
approval, to the east side of the canyon under the Southwest corner of "Area 10". An extensive
pre-mining survey of this location was conducted late in 1992. A detailed survey of the post-
mining subsidence effects was provided in the 1993 report.

AREA 11

Area eleven is an extension of the last longwall panel in Area ten. It extends into a 150-acre
modification to lease U-63214. An elevation baseline was established in 1999. Mining under this
area began in January 1999 with gateroad development. Longwall mining took place from May
2000 thru September 2000. Subsidence to date shows a maximum of six feet. This area has
shown no significant movement since 2003 and is considered dormant.

AREA 12

Area twelve is the first longwall mining block on the acquired lease UTU-76195. Due to a mine
plan change at the start of 2003, this area now consists of six longwall panels. An elevation
baseline was established in 1999, and gateroad development began in March 2000. Longwall
mining began in September 2001 and ended in February 2007. There has been no significant
movement detected in this area since 2007. This area appears to have stabilized and is
considered dormant.

ARFEA 13

Area thirteen is a longwall mining block that originally consisted of seven panels on lease U-
63214 and lease ML 49443-OBA. Due to a mine plan change near the end of 2008, this area
now consists of eight longwall panels. An elevation baseline for the area included on lease U-
63214 was established in 1991 and the elevation baseline for the area included on lease ML
49443-OBA was established in 2006. Longwall mining began in March 2007 and ended in 2012.



This area was considered active in 2007 and will continue to be monitored for several years.
AREA 14

Area 14 consists of a short, single longwall panel on lease U-63214. An elevation baseline for
this area was originally established in 1991, and the area was re-flown and checked for any
discrepancies in 2011. Gateroad development began in 2010 and was completed in 2011.
Longwall mining began and ended in 2012. This area is currently active and will continue to be
monitored for several years.

AREA 15

Area 15 is a longwall mining area on lease U-63214, lease U-47080, and fee land. The current
mine plan includes two panels with the potential of a third panel that may extend into Area 17
pending future plan approvals. Gateroad development in this area began in 2010. Longwall
mining is scheduled to begin in 2012. Base elevation data for this area was partially obtained in
previous years, but was completely flown and checked in 2011.

AREA 16

Area 16 is a longwall mining block currently planned for 3 panels. The westerly modifications of
lease U-63214, lease U-47080, and lease SL-062583 for this area were obtained in 2009. Rehab
of existing mine entries and development of gateroads began in 2011, and longwall mining is
scheduled to begin in 2014. An elevation baseline for this area was obtained in 2011.

AREA 17

Area 17 is a planned longwall mining block on lease U-63214, and future lease modifications
and acquisitions. Gateroad development is scheduled to begin in 2012 and longwall mining will
be dependant on future lease holdings. An elevation baseline was obtained for the current mine
plan area in 2011.

DRAW ANGLE SURVEYS

Several draw angle surveys have been performed during the past years. Completed surveys have
been over continuous miner areas and have been oriented both parallel and perpendicular to the
long axis of the panel. The average of all measurements is 15°. Individual measurements ranged
from 10° to 21°.

New longwall draw angle data was obtained in 1995. Draw angle points were installed in May
1986, on the southern end of the first panel in "Area 6". As shown on the subsidence map,
survey lines were placed parallel and perpendicular to the axis of the panel. Undermining of this
panel was completed in June 1986. Measurements were taken in 1995 and indicate an angle
15.25° for the perpendicular line. An angle for the parallel line was not obtained because the
mains underlying the survey line were partially extracted. These findings coincide with the



average of 15° as stated above.

SUBSIDENCE TENSION CRACKS

Tension cracks have occurred above most of the subsidence areas. Most have been located by
survey and are shown on the map. Their lengths vary from a few feet to a couple thousand feet.
Most are oriented either parallel to the natural jointing pattern or to the boundaries of the
underground excavation. Vertical displacement along the cracks is uncommon and horizontal
displacement varies from hairline to several inches in width depending on the surface topography
(rock, hard packed or loose soil).

The U. S. Forest Service completed a tension crack study in 1978. They monitored twenty-two
different cracks (located in Area 1) with widths varying from 1/8 inch to six inches. Results
show that most cracks self-heal, or close, from 13% to 100% of their original width.

Longwall mining at the top of the 13LAE longwall panel caused some cracking in the escarpment
sandstone of upper Box Canyon. The panel was mined parallel and down the center of a portion
of the canyon. Subsidence thus created an inward pull on the canyon walls. These cracks are in
the rock along the edge of the escarpment and vary in width and displacement. A monitoring
program was initiated in 2004 to observe the behavior of these cracks. These cracks were
checked in 2005 and again for the final time in 2008 and show no significant change in width or
displacement.

DETAILED LONGWALL SUBSIDENCE PROFILE

In 1998 a project was initiated to monitor longwall subsidence in relation to the advancing face.
Preparation consisted of first installing two monitoring points outside the subsidence area. Then
two base lines were established one 3000 feet long running parallel down the center and the
second 1300 feet long perpendicular across the 967 feet wide panel. Markers were installed
along these lines on 100 feet spacing using approximately 2.5 feet long rebar with an aluminum
cap or a hardened nail drilled into the exposed rock. Initial horizontal and vertical readings were
obtained by shooting each marker with a Topcon GTS-3 distance meter from the monitoring
points.

Monitoring was done weekly to gather new readings on markers behind and up to 500 feet ahead
of the advancing face. The data collected reveals that vertical movement starts approximately
150 feet ahead of the face with 15 hundredths of a foot of subsidence at the face. It then drops
off quickly to 4 feet at 600 feet behind the face and gradually levels off at 4 to 5 feet. Horizontal
readings indicate the ground initially moves about 30 hundredths of a foot away from the face,
then back toward the face 80 hundredths of a foot.

CONCLUSION




Areas 1, 2, 3,4,5,6,7,8,9, 10, 11, and 12, are all considered to be dormant. Photographic
coverage for these areas can be obtained if circumstances deem it necessary. Longwall mining in
Area 13 and Area 14 was completed this year with a maximum subsidence detected to date of 7
feet in Area 13 and 5 feet in Area 14. Yearly monitoring of Area 13 and Area 14 will continue
until it is determined that subsidence has ceased. Longwall mining is scheduled to begin later this
year in Area 15 and subsidence monitoring will begin for this area in 2013.

KBB:kb
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Waste Rock Disposal Site Material Analyses

MLD 01/23/13

EC Total T.S. Neutral. T.S. Alkalinity
Year Quarter Lab Lab ID pH Saturation @ 25°C Calcium Magnesium Sodium SAR  Sulfur AB Pot. ABP  Boron Selenium PE
S.u. Y% dS/m meq/L meq/L meq/L Y% t/1000t  t/1000t /1000t ppm ppm meq/L
2000 1 Int  0100S20484 7.0 49.6 3.96 23.50 14.70 8.69 199 0.32 10.00 78.2 68.2 7.73 0.02 1.57
2000 2 Int  0100S20485 7.2 47.5 1.02 2.65 3.19 4.11 2.41 0.38 11.90 52.9 41 5.37 0.02 2.82
2000 3 Int  0100S20486 6.9 55.5 3.82 21.10 8.81 11.50 298 0.41 12.80 52.4 39.6 4.95 0.02 2.16
2000 4 Int  0100S20487 7.2 47.8 1.36 3.06 3.61 6.38 349 043 13.40 50.4 36.9 4.43 0.02 3.38
2001 1 Int ~ 0101S09020 7.3 451 4.50 28.10 15.70 14.20 3.03 0.54 16.90 92.1 75.2 6.84 < 0.02 1.44
2001 2 Int  0101S11636 7.3 50.9 3.78 14.50 13.40 15.40 412 048 15.00 39.3 243 8.45 < 0.02 233
2001 3 Int  0101S19152 7.0 40.2 9.19 39.20 27.10 35.30 6.14 0.44 13.70 89.8 76.1 5.28 < 0.02 211
2001 4 Int  0101S23729 6.8 52.2 4.35 28.60 12.80 10.70 235 0.50 15.60 56.2 40.6 6.54 0.02 2.08
2002 1 Int 0102506276 6.9 39.7 12.40 43.70 32.10 60.80 9.87 0.43 13.40 91.2 77.8 5.28 < 0.02 231
2002 2 Int  0102S12107 7.2 43.6 8.64 38.90 22.90 38.10 6.85 0.45 14.10 83.5 69.5 5.53 < 0.02 283
2002 3 Int 0102519293 7.4 46.8 4.27 26.00 22.00 8.61 1.76  0.79 24.70 56.6 32.0 7.61 0.04 1.81
2002 4 Int 0102524366 7.0 35.2 8.22 34.90 36.90 23.00 3.84 0.62 19.40 104.0 84.2 5.26 0.02 225
2003 1 Int 0103502028 7.4 51.5 4.80 15.40 8.75 21.30 6.12 0.41 12.80 50.2 37.4 2.66 < 0.02 1.79
2003 2 Int  0103S07189 71 39.6 12.80 36.70 31.40 80.00 13.70 0.59 18.40 108.0 89.9 7.39 0.02 1.06
2003 3 Int  0103S14524 7.2 53.3 2.43 14.60 7.84 8.45 253 057 17.80 44.2 26.4 6.03 < 0.02 1.94
2003 4 Int 0103519355 7.4 51.9 9.42 16.60 10.10 63.10 17.30 0.51 15.90 48.0 32.1 7.55 < 0.02 295
2004 1 Int  0104S03718a | 7.4 60.5 4.14 5.08 2.22 2710 1420 0.37 11.60 26.9 15.4 4.08 < 0.02 293
2004 2 Int  0104S11683 7.3 44.2 8.38 31.30 21.10 39.30 7.67 0.48 15.00 411 26.1 13.30 0.04 3.47
2004 3 Int  0104S14234 6.8 41.8 19.80 44.80 25.50 145.00 2450 0.28 8.75 146.0 137.0 5.74 < 0.02 3.33
2004 4 Int  0104S16558 71 47.5 6.21 35.50 13.00 21.40 435 040 12.50 61.5 49.0 7.56 0.02 3.06
2005 1 Int  0105S01676 7.2 44.0 17.80 45.60 29.90 127.00 20.70 0.41 12.80 1440 131.0 5.18 < 0.02 2.18
2005 2 Int 0105803977 7.5 61.9 2.05 7.44 4.47 717 294 0.27 8.43 156.0 147.0 2.96 < 0.02 1.85
2005 3 Int  0105S08168 5.9 55.6 5.47 35.40 29.20 8.22 1.45 0.50 15.60 92.7 771 5.27 0.04 7.47
2005 4 Int  0105S14664 6.9 41.5 7.99 40.30 23.60 40.20 7.11 0.39 12.20 129.0 116.0 7.16 0.02 1.45
2006 1 Int  S0603345-001 | 7.3 55.6 2.55 4.79 2.62 17.10 8.88 0.23 7.29 83.9 76.6 1.04 < 0.02 3.01
2006 2 Int  S0606464-001 | 7.2 471 8.45 26.80 33.40 39.00 7.11 0.62 19.30 87.9 68.7 8.71 0.03 3.97
2006 3 Int  S0609044-001 | 7.1 45.6 8.74 38.30 30.40 32.20 5,50 0.31 9.73 115.0 105.0 10.00 0.04 261
2006 4 Int  S0612385-001 | 6.9 76.3 12.50 19.10 10.80 7890 20.40 0.34 10.60 67.4 56.7 0.96 < 0.02 238
2007 1 Int  S0703426-001 | 6.9 66.5 61.50 52.80 24.40 520.00 83.70 0.61 18.90 71.6 52.7 4.20 < 0.02 230
2007 2 Int  S0706194-001 | 7.3 46.5 17.90 38.10 29.70 7870 13,50 0.35 10.90 127.0 116.0 4.07 0.04 1.67
2007 3 Int  S0709354-001 | 7.4 43.4 12.60 43.40 39.20 63.80 9.92 047 14.70 130.0 1150 5.82 0.04 3.78
2007 4 Int  S0711304-001 | 7.5 42.5 3.68 9.00 7.63 19.30 6.68 0.44 13.70 64.7 51.0 2.56 < 0.02 3.18
2008 1 Int  S0803064-001 | 7.8 43.7 14.60 8.47 3.84 124.00 50.10 0.30 9.38 59.3 49.9 2.58 < 0.02 249
2008 2 Int  S0806139-001 | 7.1 44.9 35.00 32.90 18.60 283.00 55.90 0.35 10.80 55.0 44.2 4.99 < 0.02 3.22
2008 3 Int  S0809030-001 | 7.1 44.2 8.40 38.30 23.20 40.50 7.31 0.32 10.00 167.0 157.0 5.36 0.05 2.80
2008 4 Int  S0812121-001 | 7.4 37.5 8.45 36.60 23.80 56.30 10.30 0.30 9.47 130.0 121.0 3.90 0.04 2.96
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MLD 01/23/13
Waste Rock Disposal Site Material Analyses

EC Total T.S. Neutral. T.S. Alkalinity
Year Quarter Lab Lab ID pH Saturation @ 25°C Calcium Magnesium Sodium SAR  Sulfur AB Pot. ABP  Boron Selenium PE
S.u. Y% dS/m meq/L meq/L meq/L Y% t/1000t  t/1000t /1000t ppm ppm meq/L
2009 1 Int  S0903295-001 | 7.5 53.7 25.50 16.60 10.20 239.00 65.20 0.39 12.30 25.4 13.1 1.27 < 0.02 237
2009 2 Int  S0906115-001 | 7.7 61.4 1.26 4.53 3.35 5.60 2.82 047 14.60 25.1 10.5 3.15 0.02 237
2009 3 Int  S0909249-001 | 9.6 471 7.41 53.10 4.43 39.40 7.35 0.37 11.60 155.0 143.0 8.94 0.12 2.37
2009 4 Int  S0912145-001 | 7.4 50.9 4.80 29.50 21.40 18.90 3.75 0.40 12.60 61.3 48.7 4.47 < 0.02 1.48
2010 1 Int  S1003422-001 | 7.8 62.6 4.72 4.18 1.95 38.60 22.10 0.42 13.00 454 32.3 3.42 0.03 2.66
2010 2 Int  S1005316-001 | 8.2 44.2 1.69 4.60 5.01 6.67 3.04 0.08 2.35 162.0 160.0 1.18 < 0.02 1.78
2010 3 Int  S1009360-001 | 7.5 57.5 4.06 18.90 14.20 16.70 4.11 0.36 11.30 134.0 123.0 545 < 0.02 3.00
2010 4 Int  S1012060-001 | 7.5 58.5 15.20 8.87 4.29 184.00 7190 0.34 10.60 56.4 45.8 1.43 < 0.02 240
2011 1 Int  S1103151-001 | 7.1 54.4 6.46 27.10 15.10 44.10 9.59 0.38 11.90 75.6 63.7 1.98 0.03 1.50
2011 2 Int  S1106184-001 | 6.6 42.0 1.81 28.70 21.30 0.68 0.14 047 14.60 43.8 29.2 2.16 0.06 4.49
2011 3 Int  S1109236-001 | 7.0 41.7 2.20 21.00 16.90 1.09 025 0.27 8.42 188.0 180.0 2.46 0.04 1.50
2011 4 Int  S1111261.001 6.8 50.0 1.54 12.70 10.70 1.13 0.33 0.57 17.90 104.0 86.6 3.39 0.04 4.19
2012 1 Int  S1202352-001 | 7.3 39.1 2.37 20.90 17.20 1.29 0.30 0.33 10.20 145.0 134.0 1.50 0.07 2385
2012 2 Int  S1205045-001 | 7.4 50.0 6.51 38.90 25.20 35.80 6.33 0.72 22.40 185.0 163.0 3.83 < 0.02 135.00
2012 3 Int  S1209419-001 | 7.6 471 3.42 19.70 10.10 11.60 3.00 0.32 10.10 72.9 62.8 54.70 0.37 2.00
2012 4 Int  S1212215-001 | 7.5 46.1 3.17 9.89 9.44 12.80 4.11 0.80 24.90 103.0 78.4 1.64 0.07 3.00
Minimum 5.9 35.2 1.02 2.65 1.95 0.68 0.14 | 0.08 2.35 251 10.5 0.96 < 0.02| 1.06
Maximum 9.6 76.3 61.50 53.10 39.20 520.00 | 83.70 | 0.80 24.90 188.0 | 180.0 | 54.70 0.37| 135.00
Average 7.3 49.0 8.72 25.01 16.51 54.52 | 12.60 | 0.43 13.39 89.1 75.7 5.83 0.04| 5.15

Page 2 Sufeng\DAVIM\excel\Environmental\Waste Rock Disposal Site Soil Analyses Summary 2012-06-12.xls




Your Environmental Monitoring Partner

Inter-Mountain Labs
e 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Monday, March 12, 2012

Mike Davis

Canyon Fuel Company, LLC.
397 South 800 West

Salina, UT 84654

RE: Sufco

Dear Mike Davis: Order No.: §1202352

Inter-Mountain Laboratories received sample 1st Quarter WRDS on February 27, 2012,

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative.

If you have any questions regarding these tests results, please feel free to call.
Sincerely,

Koo ASecon_

Karen Secor, Soil Lab Supervisor



Your Environmental Monitoring Partner

Inter-Mountain Labs
LLLLRL LT UL IR 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 3/12/2012

CLIENT: - Canyon Fuel Company, LLC. N CASE NARRATIVE

Project: Sufco
. S 2001
Lab Order:  S1202352 e

Sample 1st Quarter WRDS was received on February 27, 2012,
Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils”, 1969

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Sails Inventory and Handling Guideline, March 1987

State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and

Surface Coal Mining, April 1988
Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 1994

State of Nevada Modified Sobek Procedure
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW8486, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as indicated
in this case narrative.

Reviewed by: W\A&w«.

Page 1 of 1
Karen Secor, Soil Lab Supervisor a0




Your Environmental Monitoring Partner
Inter-Mountain Labs

PNTER-MOUNTAIN LABS 1673 Terra Avenue, Sheridan, Wyoming 82801  ph: (307) 672-8945

Soii Analysis Report

Canyon Fuel Company, LLC. Report ID: $1202352001
397 South 800 West
Project: Sufco Salina, UT 84654 Date Reported: 3/12/2012
Date Received:  2/27/2012 Work Order: $1202352
Electrical PE PE PE
pH Saturation Conductivity Calcium Magnesium Sodium SAR Alkalinity Boron Selenium
Lab ID Sample ID s.u. % dS/m meq/L meg/L meg/L meq/L ppm ppm
$1202352-001 1st Quarter WRDS 7.3 381 2.37 209 17.2 1.29 0.30 2.85 1.50 0.07

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Suifur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: Kot ASecon_
Karen Secor, Soil Lab Supervisor

Page 1 of 2



Inter-Mountain Labs

Your Environmental Monitoring Partner

INTER-MOUNTAIM LABS

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Canyon Fuel Company, LLC.

397 South 800 West

Report ID: 51202352001

Project: Sufco Salina, UT 84654 Date Reported: 3/12/2012
Date Received:  2/27/2012 Work Order: §1202352
Total T.S. Neutral. T.8. Sulfate Pyritic Organic PyriticS PyriticS
Sulfur AB Potential ABP Sulfur Sulfur Sulfur AB ABP
LabID Sample ID % 1000t #1000t t11000t % % % 11000t 1000t
$1202352-001 1st Quarter WRDS 0.33 10.2 145 134 0.03 0.18 0.12 562 139

These results apply only to the samples tested,

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAQ= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.5.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+QOrg= Pyritic Sulfur + Qrganic Sulfur, Neutral. Pot.= Neutralization Potential

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratic, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: J&L‘Q’V\A& CON

Karen Secor, Soil Lab Supervisor

Page 2 of 2



i Your Environmental Menitoring Partner
Inter-Mountain Labs
b 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Mike Davis Raceivad

Canyon Fuel Company, LLC.

397 South 800 West
Salinac.nllJT 84654es JUN 04 2012
Canyon Fuel Company
SUFCO Mine
RE: Sufco

Dear Mike Davis: Order No.: §1205045

Inter-Mountain Laboratories received sample WRDS 2nd Quarter on May 2, 2012.

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative,

If you have any questions regarding these tests results, please feel free to call.
Sincerely,

J(M\A&com_.

Karen Secor, Soil Lab Supervisor



. Your Environmental Monitoring Partner
Inter-Mountain Labs
TNTER=MOUNTALN, 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945

R@@@‘fm Date: 5/25/2012

CLIENT: Canyon Fuel Company, LLC. ) Ul e CASE NARRATIVE
%)

Project: Sufco
: §12050450
Lab Order: $1205045 on Eu 9\ Compaw?aport iD: 8 01

san .
V.C;UFCO Mine

Sample WRDS 2nd Quarter was received on May 2, 2012.
Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils”, 1978

American Society of Agronomy, Number 9, Part 2, 1682

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils”, 1969

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987

State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topscil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 1994
State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as indicated
in this case narrative.

Reviewed by: Kokem ASecorn_

Karen Secor, Soil Lab Supervisor

Page 1 of 1
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@/_% Canyon Fuel Sufco Mine

597 South SR24
-  Company, LLc Salina, Utah 84654
A Subsidiary of Arch Westem Bituminous Group. LLS {435) 286-4880

— - Fax (435} 286-4499
iecelved

April 26,2012 JUN O

Canyon Fuel C(_)mpany
SUFCO Mine
Intermountain Labs, Inc.
1633 Terra Ave.
PO Box 661
Sheridan, WY 82801

Dear Lab:

Enclosed is a quarterly mine waste rock disposal site sample for Canyon Fuel Company — Sufco
Mine. OQur Purchase Order number is SUIGRI-001 to perform toxicity, selenium and boron
analysis on this mine waste rock sample.

If you have any question please give me a call at (435) 286-4421.

Sincerely,

CANYON FUEL COMPANY, LLC
SUFCO Mine

Michael L. Davis,
Sr. Environmental Engineer

Encl.

S (05D¥S
Q@c‘({ 5ol 10~

ORDS 2~ Quandy

Sufco Mine



ﬁ Your Environmental Monitoring Partner
Inter-Mountain Labs

et 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Thursday, November 15, 2012

Mike Davis

Canyon Fuel Company, LLC.
397 South 800 West

Salina, UT 84654

RE: Sufco

T Order No.: $1209419

Inter-Mountain Laboratories received sampie 3rd Quarter Waste Rock on September 17, 2012.

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative.

If you have any questions regarding these tests results, please feel free to cail.

Sincerely,

-l(mA»&co«_,

Karen Secor, Soil Lab Supervisor



Your Environmental Monitoring Partner

Inter-Mountain Labs
e 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 11/15/2012

CLIENT: Canyon Fuel Company, LLC. CASE NARRATIVE

Project: Sufco
: $1209419001
Lab Order: $1209419 Report ID: 512094

Sample 3rd Quarter Waste Rock was received on September 17, 2012.
Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils”, 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils”, 1669

Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987

State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 1994
State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as indicated
in this case narrative.

Reviewed by: MA&QCM__

Karen Secor, Soil Lab Supervisor

Page 1 of 1



Your Environmental Monitoring Partner
Inter-Mountain Labs

INTER-MOUNTAIN LARS

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soil Analysis Report

Canyon Fuel Company, LLC. Report ID: $1209419001
397 South 800 West
Project: Sufco Salina, UT 84654 Date Reported: 11/15/2012
Date Received:  9/17/2012 Work Order: $1208419
Electrical PE PE PE Alkalinity
pH Saturation Conductivity Calcium Magnesium Sodium SAR PE Boron Selenium
Lab ID Sample ID s.u. % dsim meq/L meg/L meqg/L meg/L ppm ppm
$1209419-001 3rd Quarter Waste 76 471 3.42 19.7 10.1 11.6 3.00 2 547 0.37

Rock

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.5.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral, Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: MA& COn
Karen Secor, Soil Lab Supervisor

Page 1 of 2



Inter-Mountain Labs

Your Environmental Monitoring Partner

INTER-MOUNTAIM LARS

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8845

Soll Analysis Report

Canyon Fuel Company, LLC.

Report ID: $1209419001

397 South 800 West
Project: Sufco Salina, UT 84654 Date Reported: 11/15/2012
Date Received:  9/17/2012 Work Order: $1209419
Total T.S. Neutral. TS. Sulfate Pyritic Organic PyriticS PyriticS
Sulfur AB Potential ABP Sulfur Sulfur Sulfur AB ABP
Lab ID Sample ID % /1000t /1000t #1000t % % % #1000t 1000t
$1209419-001 3rd Quarter Waste 0.32 101 729 62.8 0.04 0.06 0.23 1.87 71.0

Rock

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble, AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.5.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations. SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: J(‘ en ASecon
Karen Secor, Soil Lab Supervisor

Page 2 of 2



Your Environmental Monitoring Partner
Inter-Mountain Labs
= giLARS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8845

Wednesday, January 16, 2013

Mike Davis

Canyon Fuel Company, LLC.
3987 South 800 West

Salina, UT 84654

RE: Sufco

Dear Mike Davis: Order No.: S1212215

Inter-Mountain Laboratories received sample WRDS on December 13, 2012,

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative.

If you have any questions regarding these tests results, please feel free to call.
Sincerely,

-l(mA&w«_,

Karen Secor, Soil Lab Supervisor



- Your Environmental Monitoring Partner
Inter-Mountain Labs
(LI ) AL L) 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Date: 1/16/2013

EI:IENT: Canyon Fuel Cbhr;any, LLC.._.
Project: Sufco
Lab Order: $1212215

CASE NARRATIVE
Report ID:; $1212215001

Sample WRDS was received on December 13, 2012.
Samples were analyzed using the methods outlined in the following references:

U.S.E.P A 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils”, 1978

American Society of Agronomy, Number 9, Part 2, 1982

USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Scils”, 1969

Wyoming Depariment of Environmental Quality, Land Quality Division, Guideline No. 1, 1984

New Mexico Overburden and Soils Inventory and Handling Guideling, March 1987

State of Utah, Division of Qil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining, April 1988

Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 1984
State of Nevada Modified Sobek Procedure

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW848, 3rd Edition

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratonies except as indicated
in this case narrative.

Reviewed by: W\A&%
Karen Secor, Soil Lab Supervisor

Page 1 of 1



Your Environmental Monitoring Partner
Inter-Mountain Labs

INTER=MOUNTAIN LARS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soll Analysis Report

Canyon Fuel Company, LLC. Report ID: S1212215001
387 South 800 West
Project: Sufco Salina, UT 84654 Date Reported: 1/16/2013
Date Received:  12/13/2012 Work Order: 51212215
Electrical PE PE PE PE
pH Saturation Conductivity Calcium Magnesium Sodium SAR Alkalinity Boron Selenium
Lab ID Sampis ID s.u. % dS/m meg/L meg/L meg/L meg/L ppm ppm
$1212215-001 WRDS 7.5 46.1 317 9.89 9.44 12.8 411 3 1.64 0.07

These results apply only to the samples tested.

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonale-DTPA, AAO= Acid Ammonium Oxalate
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potenfial, PyrS= Pyritic Sulfur, Pyr+Qrg= Pyritic Sulfur + Organic Sulfur, Neutral. Pol.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sedium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

Reviewed by: Konen ASecon
Karen Secor, Scil Lab Supervisor

Page 1 of 2



Your Environmental Monitoring Partner

Inter-Mountain Labs

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945

Soll Analysis Report
Canyon Fuel Company, LLC. Report ID: $1212215001
397 South 800 West
Project: Sufco Salina, UT 84654 Date Reported: 1/16/2013
Date Received:  12/13/2012 Work Order: $1212215
Total TS Neutral. T.S. Sulfate Pyritic Organic PyriticS PyriticS
Sulfur AB Potential ABP Sulfur Sulfur Sulfur AB ABP
LabID Sample ID % /1000t /1000t 171000t % % % 1000t /1000t
$1212215-001 WRDS 0.80 249 103 78.4 0.09 046 0.25 14.4 88.6

These results apply only to the samples tested.
Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate

Abbreviations used in acid base accounting: T.5.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyrilic Sulfur, Pyr+Org= Pyritic Sutfur + Organic¢ Sulfur, Neutral. Pot.= Neutralization Potential
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage

-x(a,ua,,\ AT econ_.

Karen Secor, Soil Lab Supervisor

Reviewed by: Page 2 of 2
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