
IIJ!A ~ Canyon Fuel 
~IF Company, LLC 
A Subsidiary or Bowie Resource Holdings, lLC 

June 5, 2017 

Permit Supervisor, Utah Coal Regulatory Program 
Utah Division of Oil, Gas and Mining 
1594 West North Temple, Suite 1210 
PO Box 145801 
Salt Lake City, UT 84114-5801 

C 6 iff 000 J- h CQ f1t.4 ~ 

4t 
Sufco Mine 
Jotm 0 Byars 
General Manager 
597 South SR24 
Salina Utah 84654 
(435) 286-4400 
Fax (435) 286-4499 

Re: Amendment to MRP to add Monitoring Data and Revise Monitoring Commitments, Task 10#5282 
Sufco Mine, Canyon Fuel Company, LLC, Permit Number C/04110002 

Dear Sirs: 

Please find enclosed with this letter an amendment to the Sufco Mine Permit to address the addition of 
Vegetation Monitoring Data and the plan to discontinue monitoring associated with subsidence in areas 
along the South Fork ofQuitchupah Creek. 

Attached to this letter is a copy of a presentation given to Division personnel in November of 20 16. The 
presentation was to demonstrate that the riparian monitoring locations (QO 1 - Q09) which included the 
control sites and the sites which were located over mined areas showed similar impacts from natural causes 
but no impacts associated with mining. 

If you have questions or need addition information please contact Vicky Miller at (435)286-4481. 

CANYON FUEL COMPANY, SUFCO Mine 

J~ ;1P1.A 
John Byars f­
General Manager 

Enc!. 

cc: DOGM Correspondence File 
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APPLICATION FOR COAL PERMIT PROCESSING 

Permit Change C8J New Permit D Renewal D Exploration D Bond Release D Transfer D 

Permittee: Canyon Fuel Company, LLC 
Mine: Sufco Mine Permit Number: C/04110002 

Title: Amendment to MRP to add Monitoring Data and Revise Monitoring Commitments, Task 10# 5282 

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

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

DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 
DYes r8J No 

DYes r8J No 
DYes [8J No 
[8J Yes 0 No 
DYes r8J No 
DYes r8J No 
r8J Yes 0 No 
DYes [8J No 
DYes r8J No 
DYes r8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 
DYes [8J No 

1. Change in the size of the Permit Area? Acres: __ Disturbed Area: __ D increase 0 decrease. 
2. Is the application submitted as a result of a Division Order? 00# __ 
3. Does the application include operations outside a previously identified Cumulative Hydrologic Impact Area? 
4. Does the application include operations in hydrologic basins other than as currently approved? 
5. Does the application result from cancellation, reduction or increase of insurance or reclamation bond? 
6. Does the application require or include public notice publication? 
7. Does the application require or include ownership, control, right-of-entry, or compliance information? 
8. Is proposed activity within 100 feet of a public road or cemetery or 300 feet of an occupied dwelling? 
9. Is the application submitted as a result of a Violation? NOV # __ 

10. Is the application submitted as a result of other laws or regulations or policies? 
Explain: 

11. Does rhe appl ication .affect the surface land0wner or change the post mining land use? 
12. Does rhe appl icatiol1 require or include underground design 01' mine equence and timing? (Modification ofR2P2) 
13. Does the app l ication require or include co llection and reporting of any baseline information? 
14. Could the appl ication have any effect 011 wild life 01' vegetation out ide the current disturbed area? 
15. Does the appl ication require or include soil removal, storage or placement? 
16. Does the app l iealion require 0)' include vegetation monitoring, removal or revegetation activities? 
17. Does the app l ieation require oj' include construction, modi fication, or removal ofsurfaee facilities? 
18. Does the app l ieation require or include water monitoring, sed iment or drainage control measures? 
19. Does the application require or include certified designs, maps or ca.lculation? 
20. Does the application requil'e or include subsidence contro l or monitoring? 
21. Have reclamation cost for bonding been provided? 
22. Doe the application involve a perennifl\ stream a stream buffer zone or discharges to a tream? 
23. Does the app lication affect permits issued by other agencies or permits is ued to other entities? 

Please attach four (4) review copies of the application. If the mine is on or adjacent to Forest Service land please submit five 
5 co ies, thank ou. (These numbers include a CO) for the Price Field Officc) 

I hereby certify that I am a responsible official of the applicant and that the information contained in this application is true and correct to the best of my information 
and belief in all respects with the laws of oh in re crcllcc to commitments, undertakings, and ob ' . IS, herc 'n_ 

\) . &/15-/1'7-
~ 

ubscribecLand sworn to before me this 
( , I day~ 

For Office Use Only: 

_ ____ --'. 20_} 
___________ ->} } ss: 

Form DOGM- CI (ReVIsed March 12,2002) 

tlACOUB. YN NEBEKER 
Notary Public 
State of Utah 

My Cammission Expires 03I24J201. 
COMMISStON NUMBER 681827 

Assigned Tracking Received by Oil Gas & Mining 

RECEtVEO Number: 

JllN U ~1 ?J!11 

DIV. Of OIL, GAS & MINING 



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

Permittee: Canyon Fuel Company, LLC 
Mine: Sufco Mine Permit Number: C/041/002 
Title: Amendment to MRP to add Monitoring Data and Revise Monitoring Commitments, Task # 5282 

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

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED 

o Add D Replace o Remove M&RP 

o Add IZI Replace o Remove Chapter 3, Pages 3-458 & 3-45C 

o Add IZI Replace D Remove Chapter 5, Page 5-39E 

o Add IZI Replace D Remove Chapter 7, Pages7-51I, 7-51J and 7-51 K 

IZI Add D Replace o Remove Appendix 3-14 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace D Remove 

o Add D Replace D Remove 

o Add D Replace D Remove 

o Add D Replace D Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace D Remove 

o Add D Replace D Remove 

o Add D Replace D Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

o Add D Replace o Remove 

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

June 5, 2017 

Form DOGM - C2 (Revised March 12,2002) 

ReceiveRECe{VED Mining 

.JUN 06 201/ 

DIV, OF Oft'l GAS & MINING 



CHAPTER 3 

BIOLOGY 



Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
Deeember 20, 1991(June 10, 2016 Mare'" Apfif 
June 2017) 

Sufco has undermined a portion of the East Fork of Box Canyon where the flow is perennial. In the 

segment of the stream supported the Blackhawk Formation, subsidence related cracking of the 

brittle sandstone and silty sandstone beds did result in a temporary diversion of surface water into 

the subsurface. However, it was observed the water resurfaced down-gradient where the channel 

down cut through the brittle sandstone layers and encountered more plastic siltstones and shales. 

Mine personnel successfully repaired the channel floor with bentonite and native soils and restored 

the flow to the surface. Subsequent spring runoff also appears to have aided in natural repairing 

of the channel floor. Initial annual monitoring of the vegetation in the lower East Fork of the Box 

Canyon, begun in late 2003 and early 2004, has indicated the riparian vegetation adjacent to the 

stream channel does not appear to have been significantly impacted by subsidence. 

Based on the experience to date (Fall 2005) of undermining the East Fork of Box Canyon, 

subsidence of the short segments of Cowboy Creek present in the SITLA Muddy tract is not 

anticipated to adversely impact the perennial vegetation associated with the creek. The overburden 

between the coal seam to be mined and the stream channel in the tract is between 1100 and 1600 

feet. The underlying formations contain rock types that would be expected to easily heal surface 

cracks that form beneath the stream channel. Additionally, the alluvium within the stream channel 

supporting riparian vegetation is derived from the fine-grained rocks of the Price River and North 

Horn formations. This alluvium is expected to naturally readily fill fractures that may occur in the 

channel substrate thus limiting the loss of flow, if any, supporting the riparian vegetation. 

Though not anticipated, short segments of Cowboy Creek could be subsided in the SITLA Muddy 

Tract. If this is anticipated to occur, Sufco, with the approval of the Division and concurrence of the 

Forest, will instigate a vegetation monitoring and mitigation plan similar to the plan implemented 

priorto the undermining of the East Fork of Box Canyon. If mitigation of surface cracks is required, 

methods similar to those proposed and implemented in the East Fork of Box Canyon as described 

in Chapter 5 Section 5.2.5.1 and Chapter 7 Section 7.3.1 .8 will be used. 

South Fork of Quitchupah - The monitoring and mitigation plan for undermining the South Fork 

of QUitchupah 2R2S Block "A" and 3R2S Block "B" is located in Appendix 3-14. Appendix 3-14 

contains a Threatened, Endangered and Sensitive survey prepared by Mt. Nebo Scientific and an 

assessment of the macro invertebrates in the South Fork of Quitchupah Creek. The 

macroinvertebrate assessment was prepared by Dennis K. Shiozawa, Ph.D., which contains the 

results of a series of benthic samples taken to determine the diversity of the invertebrate community 

in the South Fork of Quitchupah Creek. 

3-45B 



Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
DeeeFl'lbeF 20, 1991 (JuFle 10, 2016 March ApfiI 
June 2017) 

In 2016 a summary monitoring report (Appendix 3-14) for the upper reaches (sites Q01 - Q09) 

of the riparian plant community was compiled for of the South Fork of Quitchupah Creek. The 

report summarizes the data gathered from 2012 thru 2015. The riparian vegetation sample stations 

in the South Fork were chosen by a team of experts from various agencies (see methods section 

within the reports). The stations incl,uded both control and sampling sites, one control being 

outside the zone of subsidence and the-otner sites being within. It should be noted that one control 

spring area was impacted in the Fall of 2015, it appears that the spring had been dug out to create 

a water hole for cattle, consequently the spring consists of a 6 foot diameter pool with almost no 

riparian vegetation and muddy banks. A second impact to the area was a control burn by the 

Forest Service on the slopes adjacent to the creek also in 2015-2016, due to the burn and verbal 

communications with the Division it was decided to end the sampling in 2016 in the upper reaches. 

According to the report summary "there seemed to be no clear differences in the riparian width 

trends for the control stations or the subsidence zone stations, Moreover, there were also no clear 

differences in the trends in the springs when compared channel sites in either the control or the 

subsidence zone stations. -----suggesting that the subsidence from underground coal mining had 

little or no negative impact on the riparian plant communities that are supported along the South 

Fork Quitchupah Creek." (Riparian Plant Community Monitoring in Selected Reaches of South Fork 

Quitchupah Creek: A Summary (2012-2015), Mt. Nebo Scientific, Inc.) 

The 2R2S "A" panel/block contains Q01 - Q09, the 3R2S "B" panel/block contains Q1 0- Q11. The 

control sites not subject to impact by subsid~nce are Q01, 03,07,08,09, 11, the site with a potential 

of being impacted by subsidence are Q02, 04, 05, 06 and 10. 

Sites Q10S and Q11C (lower reaches) will continue to be monitored through the Fall of2016. They 

are in the deep canyon area of South Fork. An addendum to the Riparian Vegetation Monitoring 

Table is included in Appendix 3-14 as are the riparian vegetation monitoring reports for 2012 thru 

20156, in addition a and the summary report was written in 2016. 

The applicant will request that future power lines on the SUFCO Mine site be constructed per OSM 

and UDOGM regulations or with alternative guidelines approved by the regulatory authority. 

Additional information referencing power lines is located in Section 3.5.8.5. 

Efforts will be taken to regulate the use of pesticides when needed. Before a pesticide is used, the 

type and concentration will be approved by the Regulatory Authority. 

3-45C 



CHAPTER 5 

ENGINEERING 



Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
December 20, 1991 (Revised July 2016) 

channel for an extended period oftime, the stream will be temporarily diverted using native materials 

and a pipe to carry the flow over the crack to maintain the channel flow. Arrangements will be made 

to get a contractor to the site as soon as possible to repair the crack after consultation with the Forest 

Service. 

There may be sections of the stream channel that may require more intensive mitigation efforts to 

restore surface flows in the creek. These efforts could include the drilling of closely spaced shallow 

boreholes in and adjacent to the stream channel and the injection of an acceptable impermeable 

grout into the alluvium or bedrock. The work will be accomplished either using hand tools or low 

impact equipment to minimize surface disturbance. Existing roads and turnouts will be used as 

staging areas to locate larger equipment and supplies. Any hoses or lines will be transported from 

the staging areas to the nearby work sites either by hand, the use of pack animals, or by helicopter. 

This work will be done with a contractor selected after consultation with the Forest Service. 

Additionally, it may be required to remove loose rock from the channel floor, either where the channel 

flows across thin-bedded bedrock or where large rock have fallen into the channel and is impeding 

flows. In the instance of the former, past experience has shown this can occur in the upper 

Blackhawk Formation and is easily repaired by removing enough of the broken channel surface to 

again expose the stream flow. In the instance of the later, removal of large rocks could be 

accomplished by drilling and then fracturing the rock into smaller fragments more easily moved to 

locations were they are not impeding flow. This work may be completed using available pneumatic 

or hydraulic tools that do not require road or pad building disturbances. In the unlikely event that 

large boulders do need to be moved, pumps and tanks necessary to complete the work will be 

located in pre-disturbed areas, such as roads or turnouts, and hoses will be walked into the work 

area. 

A copy of the "Monitoring and Mitigation Plan for Undermining the South Fork of Quitchupah 2R2S 

Block "A" and 3R2S Block "B" has been included in Appendix 3-14. The preceding paragraphs have 

been prepared based on this plan. Sufco will attempt to meet att-of-the monitoring and mitigation 

responsibilities described in the plan as it pertains to the undermining of the South Fork of 

Quitchupah 2R2S Block "A" and 3R2S Block "B" Refer to Chapter 3, Section 3.3.3.3 for additional 

information. 

5-39E 
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Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
June 2017 (July November 15, 2016) December 20, 1991 

Semi-weekly flow observations and visual inspections will continue for at least 12 weeks, or as 

conditions allow, after the completion of mining under the stream channel. The bi-weekly (once 

every two weeks) stream flow monitoring will continue for at least four weeks, or as conditions 

and monitoring results indicate necessary, after the completion of subsidence mining under the 

stream channel. The monitoring plan will then change to quarterly flow and field parameter 

measurements for two years at four sites: one upstream of the panel , one within the panel, and 

two downstream of the panel. The location of these new temporary monitoring sites are listed in 

Table 7-2 and shown on Plate 7-3 and labeled as sites 006A, 0068, 006C and 006D. Additional 

flow monitoring may be needed to determine specific locations where flow is being lost, and 

treatments are needed. 

Mining ceased beneath the South Fork of Quitchupah Creek in March 2015 (Panel 3R2S) and 

per the mitigation plan the weekly monitoring obligation for the ponds, springs and channel 

upstream of the culvert road crossing ceased on June 3D, 20176. Both a stud~ of the riparian 

vegetation aod Flow data (DOGM database) hasve provided justification for discontinuing the 

monitoring. The channel, riparian vegetation and springs appear to be stable and unaffected by 

subsidence associated with underground mining. Ponds 94-1394,94-982 and 94-115 have 

shown no effect from mining in the area of the South Fork of Quitchupah and therefore 

monitoring was discontinued on July 10, 2:016 June 30,2017. Weekly water monitoring(per the 

mitigation plan) will continue thru the Fall of 20178 from the culvert road crossing downstream 

to the confluence of the North and South Fork of Quitchupah Creek, as will the search for and 

repair of mining-induced subsidence damage. 

The subsidence monitoring plan for the South Fork of Quitchupah will include frequent 

inspection of the stream channel during and after active subsidence. While mining is occurring 

under the stream channel, and within the 15-degree angle-of-draw above the active longwall 

face, that area of the channel will be inspected semi-weekly for subsidence cracks or other 

related features. As the longwall face advances and the 15-degree angle-of-draw area follows, 

the portions of the channel that now lie outside the 15-degree angle-of-draw will be monitored 

for subsidence features on a quarterly basis for two years following the cessation of subsidence 

related effects, if any, due to mining. 

7-511 



Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
June 2017 (July NOlfember 15, 2016) December 20, 1991 

Mitigation of cracks that interrupt or divert flows from the stream channel will be sealed 

immediately with an appropriate impermeable grout or, in some cases, native materials. Sufco 

will attempt to seal cracks with the least intrusive methods (typically hand placement of grout or 

native materials) first. The sealing material may be placed by pouring it directly into the crack 

or, if cracks occur in an actively flowing portion of the stream, the stream may be temporarily 

diverted using native materials (or a designed flume if necessary to maintain the flow) until the 

crack is sealed. If cracks are present in channel walls defined by soil, the soil cracks may be 

hand filled using a native soil/bentonite mix. The sealing of the channel floor and walls will be 

accomplished with hand tools such as shovel, picks, trowels, etc. 

As a backup plan, in the unlikely event that cracks too large to be sealed through the efforts of 

one or two persons in one day do occur and it appears there is a danger of water being diverted 

from the channel for an extended period of time, the stream will be temporarily diverted using 

native materials and a pipe to carry the flow over the crack to maintain the channel flow. 

Arrangements will be made to get a contractor to the site as soon as possible to repair the 

crack after consultation with the Forest Service. 

There may be sections of the stream channel that may require more intensive mitigation efforts 

to restore surface flows in the creek. These efforts could include the drilling of closely spaced 

shallow boreholes in and adjacent to the stream channel and the injection of an acceptable 

impermeable grout into the alluvium or bedrock. The work will be accomplished either using 

hand tools or low impact equipment to minimize surface disturbance. Existing roads and 

turnouts will be used as staging areas to locate larger equipment and supplies. Any hoses or 

lines will be transported from the staging areas to the nearby work sites either by hand, the use 

of pack animals, or by helicopter. This work will be done with a contractor selected after 

consultation with the Forest Service. 

Additionally, it may be required to remove loose rock from the channel floor, either where the 

channel flows across thin-bedded bedrock or where large rock have fallen into the channel and 

is impeding flows. In the instance of the former, past experience has shown this can occur in 

7-51J 



Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
June 2017 (July P~ovel'l,ber 15, 2016) December 20, 1991 

the upper Blackhawk Formation and is easily repaired by removing enough of the broken 

channel surface to again expose the stream flow. In the instance of the later, removal of large 

rocks could be accomplished by drilling and then fracturing the rock into smaller fragments 

more easily moved to locations were they are not impeding flow. This work may be completed 

using available pneumatic or hydraulic tools that do not require road or pad building 

disturbances. In the unlikely event that large boulders do need to be moved, pumps and tanks 

necessary to complete the work will be located in pre-disturbed areas, such as roads or 

turnouts, and hoses will be walked into the work area. 

Sufco will conduct longwall mining operations in such a manner as to minimize surface 

disturbance while mining within the 15-degree angle-of-draw area that includes the South Fork 

stream channel. This will be accomplished by advancing the longwall on a schedule where 

mining will not be suspended for a period to exceed 48 hours. 

A copy of the "Monitoring and Mitigation Plan for Undermining the South Fork of Quitchupah 

2R2S Block "A" and 3R2S Block "B"has been included in Appendix 3-14. The preceding 

paragraphs have been prepared based on this plan. Sufco will attempt to meet att-of-the 

monitoring and mitigation responsibilities described in the plan as it pertains to the undermining 

of the South Fork of Quitchupah 2R2S Block "A" and 3R2S Block "B". Refer to Chapter 3, 

Section 3.3.3.3 for additional information. 

A bi-weekly (once every two weeks) report on the impacts to stream flow and required 

mitigation, if any, will be submitted via e-mail to the Division and the Forest detailing the results 

of the inspections while mining is occurring under the stream channel. The reports will include, 

but not necessarily be limited to: a map illustrating the current location of the longwall face; 

descriptions and dates of field activities; noted changes in stream and local geomorphology; 

location, width, frequency of cracks; and a description of repairs, if any, conducted. If the 

prescribed inspections cannot be conducted the reason for the missed inspection and a record 

of the attempt to conduct the inspection will be submitted to Division and the Forest in the 

report. Division and the Forest will be notified immediately after mining-induced cracks, if any, 
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Monitoring and Mitigation Plan for Undermining 

the South Fork of Quitchupah 2R2S Block "A" and 3R2S Block "8" 



Modified June 2017 September 2016 
Monitoring and Mitigation Plan for Undermining the South Fork of Quitchupah 2R2S 
Block "A" and 3R2S Block "B" 

Implementation of the mitigation plan will assist in identifying surface disturbance or 
impacts from subsidence fractures intercepting spring and stream flows. Frequent monitoring 
will establish the degree of impacts to water resources, vegetation, wildlife and other uses. 

The monitoring and mitigation plan will provide sufficient data for stakeholders 
associated with these resources and lands to make a determination of the degree of impacts. 
Information and data will be collected before the area is mined, throughout the mining period, 
and after mining is past. Monitoring and data collection will continue until the mine, Division 
and Forest agree that mining impacts, if any, have occurred, have been mitigated, and no further 
impacts are anticipated. 

South Fork of Quitchupah 2R2S Block "A" and 3R2S Block "B"refer to the locations where 
mining will be done beneath the creek channel. In the "confidential" Appendix 4-2 a drawing 
entitiled 2 South Panels, Tension Crack locations was incorporated Dec 03 2014. The drawing 
shows where the mining panels 2R2S and 3R2S cross beneath the South Fork of Quitchupah 
Creek. South Fork of Quitchupah 2R2S Block "A" was the first area mined and 3R2S Block 
"B" followed, thus the "A" and "B" reference. The subsidence drawing included in the annual 
reports also show the panels, designated as Area 15. 

2R2S Block "A" beneath the South Fork Creek Channel was mine from August 2013 thru 
February 2014 and 3R2S Block "B" was mined beneath the South Fork Creek Channel from 
August 2014 to December 2014. 

Subsidence R645-301-525.454 

Pre- and post-mining subsidence surveys will be conducted of the length of stream channel 
where it will be undermined by Block "A" ofthe 2R2S panel and by Block "B" of the 3R2S 
panel. The procedures will be similar for the pre- and post-mining subsidence surveys. 

Hydrology 

1. Conduct a stream channel profile survey from 006A above the 2R2S Panel Block "A"to 
006D located below the 3R2S "B" panel. 

Completed - Petersen Hydrologic Survey report submitted in 2012 Annual Report 

2. Establish at least 4 stations to portray stream flow. The four sites will include 006, 
006A, 006B and 006C. GPS coordinates shall be obtained for each site. Each site 
must be documented with fixed photo points that can be reproduced during subsequent 
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monitoring intervals. 

Completed - Acknowledged in DOOM Memos to Internal File in 2012 and 2013/rom April 
Abate 0/ DOGM 

3. Establish location of perennial flow, gaining/losing reaches of the stream channel from 
site 006A to 006D. 

Completed - Petersen Hydrologic Survey report submitted in 2012 Annual Report 

4. Water monitoring shall be conducted prior to mining under the stream channel. 

Completed - Acknowledged in DOOM Memos to Internal File in 2012 and 2013 from April 
Abate o/DOGM 

5. Stream channel geomorphology - will be define at a minimum as geologic/surface 
substrate of stream bottom and width of stream channel at water-monitoring locations. 

Completed - Petersen Hydrologic Survey reporl submitted in 2012 Annual Report, Mt. Nebo 
Scient(fic Reports 2012 thru 2015 

6. Spring and surrounding area geomorphology - will be define at a minimum as 
geologic/surface substrate of spring area where the water discharges; geologic/surface 
substrate ofthe spring tributary where water converges from the discharge site(s) and 
forms a tributary of the South Fork Quitchupah stream. 

Completed - Petersen Hydrologic Survey report submitted in 2012 Annual Report, Mt. Nebo 
Scienl!fic Reports 2012thru 2016J-:. 

Monitoring 

1. While mining under the channel, promptly identify subsidence-induced fractures, 
dewatering, diminution of water quality, and movement of the stream channel. 

Completed 

2. Semi-weekly visual inspections for fractures, stream channel and flow observations while 
mining within the angle-of-draw of the stream channel. Refer to "Lack of Access" for 
exceptions. 

Completed 

Monitor surface water flow twice a month while mining within the angle-of-draw of the 
stream channel. Refer to "Lack of Access" for exceptions. 
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Completed 

Continue monitoring quarterly for 2-year period after no subsidence, interception, 
diminution or diversions are identified. However, additional surface and/or groundwater 
samples will be collected for total iron if a visible iron precipitate is noted within the 
stream channel or originating from the springs and seep. 

On going thru Fall of 2017 

3. Stockponds 94-115 (North Duncan) and 94-116 (North Duncan Flat) will be monitored 
prior to mining and while mining within the angle-of-draw of the stream channel. 

Completed 

4. Conduct uninterrupted longwall mining progression, except for normally scheduled 
maintenance, while under the IS-degree angle-of-draw of the stream channel. 

Completed 

5. Provide a bi-weekly (once every two weeks) report to DOGM and the Fishlake National 
Forest via e-mail. Identify any changes in surface expression, dates, any fracturing of 
surface (location, width, spacing, etc.), any repairs, and location of longwall. 

On going thru Fall of 2017, however the mining beneath the South Fork of Quitchupah Creek 
was completed in December 2014. 

Lack of Access 

If the applicant cannot gain access to the site, due to weather conditions, etc., attempts must be 
documented. The determination to preclude access to the site due to unsafe conditions will be 
determined by mine management and documented. 

Mitigation - Completedfor 2R2S Block A, Continue thru Fall 20l7/or 3R2S Block "B" 

1. Mitigate subsidence cracks and fractures identified within the stream channel wet bank. 
Access must be limited to methods that would not cause additional effects to the aquatic 
ecosystem. 

2. Mitigation of cracks that interrupt or divert flows from the stream channel will be sealed 
immediately with an appropriate impermeable grout or, in some cases, native materials. 
Sufco will attempt to seal cracks with the least intrusive methods (typically hand 
placement of grout or native materials) first. The sealing material may be placed by 
pouring it directly into the crack or, if cracks occur in an actively flowing portion ofthe 
stream, the stream may be temporarily diverted using native materials (or a designed 
flume if necessary to maintain the flow) until the crack is sealed. If cracks are present in 
channel walls defined by soil, the soil cracks may be hand filled using a native 
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soil/bentonite mix. The sealing of the channel floor and walls will be accomplished with 
hand tools such as shovel, picks, trowels, etc. 

3. As a backup plan, in the unlikely event that cracks too large to be sealed through the 
efforts of one or two persons in one day do occur and it appears there is a danger of water 
being diverted from the channel for an extended period of time, the stream will be 
temporarily diverted using native materials and a pipe to carry the flow over the crack to 
maintain the channel flow. Arrangements will be made to get a contractor to the site as 
soon as possible to repair the crack after consultation with the Forest Service. 

4. There may be sections of the stream channel that may require more intensive mitigation 
efforts to restore surface flows in the creek. These efforts could include the drilling of 
closely spaced shallow boreholes in and adjacent to the stream channel and the injection 
of an acceptable impermeable grout into the alluvium or bedrock. The work will be 
accomplished either using hand tools or low impact equipment to minimize surface 
disturbance. Existing roads and turnouts will be used as staging areas to locate larger 
equipment and supplies. Any hoses or lines will be transported from the staging areas to 
the nearby worksites either by hand, the use of pack animals, or by helicopter. This 
work will be done with a contractor selected after consultation with the Forest Service. 

6. A stream alteration permit is required by Utah Division of Water Rights for any stream 
channel construction activities. The mine will obtain a stream alteration permit prior to 
construction activities within the stream channel. 

5. The applicant will be required to abide by the mitigation outlined in the approved MRP 
and comply with Resource Recovery and Protection Plan (June 8, 2011), federal and 
State rules and regulations. 

1. After calculating the amount of diminished flow from monitoring data, the mine will 
promptly provide alternate sources of water, replace or compensate any State 
appropriated water supply that is contaminated, diminished or interrupted by mining 
operations for wildlife, cattle, and drinking water. 

Erosion 

1. Describe effects of erosion along stream channel, on hillsides flanking the steam channel, 
and at spring locations. Numerically rate erosion effects. For example, 1 =extreme 
erosion, 2=high erosion, 3=moderate erosion, 4=slight erosion, 5=no erosion. 

Completed - Mt. Nebo Scientific Reports, included in Annual Reports 2012 thru 2016 J. and/or 
Appendix 3-14 

Vegetation 

1. Qualified botanist must participate in a survey of the channel to identify major 
representative plant species along the stream channel and riparian and spring areas. 
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Completed - Mt. Nebo Scienttfic Reports, included in Annual Reports 2012 thru 2016 J and/or 
Appendix 3-14. 

2. Define vegetation communities at monitoring locations. Create inventory map of 
vegetation communities at monitoring locations. Inventory stream channel and spring 
area for threatened, endangered, candidate, and sensitive species, if found include 
population location and individual numbers for each population. Document width of the 
spring tributary at the location where the consultant surveys vegetation. 

Completed - Mt. Nebo Scient(fic Reports, included in Annual Reports 2012 thru 2016 J and/or 
Appendix 3-14. 

3. Prior to mining take photographs at established photo points of communities along 
stream channel, on hillsides flanking the steam channel, and at spring locations. 

Completed - Mt. Nebo Scientific Reports, included in Annual Reports 2012 thru 2016 J and/or 
Appendix 3-14. 

4. Repeat vegetation community condition observations two times a year (beginning and 
end of growing seasons) at springes) and monitoring locations per the table below. 

Panel/Block Baseline Bi -Annual DOGM 
No. 

Study 
Study Annual 

Report* 

2R2S "A" 2012 2013 - 2013 thru 
(001C,002S, 2016 2016~ 
003C,004S, 
005S,006S, 
007C,008C, 
009C) (Cm) 

3R2S "B" 2013 2014 - 2014 thru 
(0010S,011C) 2016 2016~ 

(em) 

Est. Estimated year 
for survey and/or submittal in annual report. 
(Cm) Completed 

¥eaf-4---
fEsB 

2Q.t4-(G-) 

~G) 

* Annual Report or incorporated in Appendix 3-14 

5 

OOGM ¥eaF--2-- OOGM 
AAmlaI fEst+- AAflI:Iat 
Rep9It- Rep9It-
~ test¥ 

~G1 ~ ~ 

~ ~ :mt+ 

¥eaf.a--
tEsB 

~ 

2Q4.9 

OOGM 
AAflI:Iat 
Report 
test¥ 

2Q4.9 

2Q2Q 



Provide two copies of the survey reports to DOOM, include one copy in DOGM Annual Reports. 
The Division will provide the second copy to the Fishlake National Forest. 

Panel/Block Sites Baseline Bi ,l\nnual Study Final Report §IA-¥eaf--

No-:- Saffiplin€l MonitoFin€l 

2R2S ",1\" QQ~G, QQ2S, 2-G42--- 2Q~3 2Q~5 2-Q4.@ ~ 
QQ3G, QQ4S, 
QQ5S, QQeS, 
QQ7G, QQ8G, 

QQ9G 

3R2S "B" QQ~QS, Q~~G ~ 2Q~4 2Q~e 2Q4-7 2(}-i9 

5. The mine operator will implement, if necessary, a revegetation/mitigation plan as 
determined by DOGM in consultation with the USFS. 

Biological Monitoring 

1. A qualified biologist will create a map of animal species expected to be present in the 
area of the stream channel, riparian and spring areas from Sufco- 006A above the 2R2S 
Panel (Block "A") to 006D located below the 3R2S panel (Block "B"). 

Completed - A1uddy Track Forest Service E1S: Greens Hollow E1S, Raptor Surveys (Annual 
Report), MRP Appendix 3-15, Plates 3-2, 3-3 

2. Using approved survey protocol, determine macroinvertibrates presence at a minimum 
three monitoring stations along the stream channel and riparian and spring areas 
(organism species and number (#/m2). It should be noted that this stream channel is not 
perennial and is periodically dry for months at a time, from above the 006A spring to 
below monitoring point 006D. 

Completed - MRP Appendix 3-14 

Cultural Resource Monitoring Plan 

Cultural and Historic information summary is located in Chapter 4 of the M&RP. Cultural 
resource information and maps identifying cultural and historical study areas are located in 
Appendix 4-2 in the Confidential folder of the M&RP. No extraordinary monitoring, outside of 
that which is already required by the regulatory authorities and SHPO throughout the permit 
area, is required for the area of the mining panels. 
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Hydrologic and Subsidence Summary Report 

The mine will submit a summary report to the Division documenting the pre- and post-mining 
conditions of springs and stream channels. The report will describe activities and work 
conducted by the mine for site evaluation and mitigation. Further, the report will identify if 
impacts have occurred, and if mitigation activities have prevented material damage to resources. 
The report will be due 90 days after subsidence monitoring is complete for the 2R2S Block "A" 
and 3R2S "B" panel sections. The Division will provide a copy of the report to the Fishlake 
National Forest. 

Justification for Cessation of Moni toring Related to Sub icl nee 

By comparison of the riparian monitoring/sampling sites with the annual subsidence map it is 
apparent that sites Q01C, Q02S, Q03C, Q04S, Q05S, Q06S, Q07C, and Q08C are outside of the 
area of influence from subsidence. As part of the annual subsidence survey (2012 - 2015) it has 
been shown that no subsidence cracks have been located in the area of survey sites 1 thru 8. 

However, Site Q09C has surveyed subsidence cracks approximately 370 feet downstream and 
180 feet to the north of the site as shown on the annual subsidence map. Mt. Nebo Scientific 
Reports included in Appendix 3-14 reports that no impact due to subsidence has been noted at 
this site or sites 1 thru 8 (refer Section 3.30). 

Site Q 1 OS is in the area of a spring which transitions from wet to dry during the seasons of each 
year and should likely be considered an upland rather than riparian (2016 Riparian Study). Site 
QIIC has become a beaver dam, with two new beaver dams above the site and is no longer 
representative or comparable to the Q 1 OS site. The riparian vegetation in the stream channel is 
in fairly good shape considering that the channel received no water above Amanda and Wedge 
spring areas from October to May of each year. The water is diverted at it headwaters into 
Skutumpah Reservoir and out of South Fork each year by the Forest Service in October. 

Baseline Data Report(s) 

Reports will be prepared for the collection of baseline data prior to undermining and submitted in 
the following year's Annual Report and in the fifth year following undermining. The fifth year 
survey data will be submitted in the DOGM annual report the year following the survey(s). 

7 



.Appendix 3-14 -

Riparian VegetatIOn Momtoring Table (AddenillIm) Jol,' 2eJ..e. 

P-aReltli3lQck --BI":,pmmral"'St\JdY--r--f~~~~ 
Ne:----...f--

2 B2S "A" 

3 



RIPARIAN PLANT COMMUNITY 

MONITORING IN SELECTED REACHES: 

SOUTH FORK QUITCHUPAH CREEK 

July & October 
2016 

FOR THE 

SUFCO MINE 

SEVIER COUNTY, UTAH 



Prepared by 

MT. NEBO SCIENTIFIC, INC. 
330 East 400 South, Suite 6 

Springville, Utah 84663 

(801) 489-6937 

by 

Patrick D. Collins, Ph.D. 

for 

CANYON FUEL COMPANY, LLC 
SUFCO MINE 

597 South SR 24 

Salina, Utah 84654 

February 2017 



Table of Contents 

Introduction ................. ... . . .. ..... ............................. ... .. ...... 1 

The Study Areas ........ ......................... ... .. . ... . ...... . .......... 1 

Scope of Study ......... ............ . . . . ....... . ................ . . .. .... . ... 1 

Methods 

Sample Station Placement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Oualitative Data ........ ..... . . .... . ......... . .... . ..... . . . . .. .............. 3 

Ouantitative Data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 

Results .... ... .. . . . .. .... ... .. . .... ... .. . . . .. ... ................................. 4 

Sample Location Map . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 

SECTION A: Riparian Complex Data Sheets for the July 2016 Sample Period 

010S ....... . ...................... . ......................... . .. ... ...... A-1 

011C .............. .. . . ... . . . .. . .... . .. . .... ... ... ... . .. ........ ... . ..... A-5 

SECTION B: Riparian Complex Data Sheets forthe October 2016 Sample Period 

00lC .... . .. .... . .......... .. .... . ........... . .... .. .. . ..... .... . ... .. . .. B-1 

002S ..... ..... . .... . ..... . ... .. . .. . . .. .. .... .. . . . ....... ...... . . ... . .... B-5 

003C .... ... . . . . . ... .. .... ......... .. . . . . ................................ B-g 

004S ....... .. .. .. ... ..... ..... ....... . ....... . . .... . . .... . ............. B-13 

005S .... . . .......... . ... . .......... . . . ............ . . .. ................. B-17 

006S .... . . . ........... . .. . ... ... ... . . .. . . . . ................. . ........ .. B-21 

007C .... . . ... ... . ................. .. . ...... ........ ......... . .......... B-25 

008C .... .. . ... . ....... . .... . ...... .. ...... .. .... ........ ......... . ..... B-2g 

OogC ..... . .. . ... . .... .... . ..................... . .... ....... .. ... ....... B-33 

010S .... ......... ... .... . . . .... .. . . . .. ... . ....... . . . . ... . .... . . ...... . . B-37 

011C .... ... ...... . .. . ..... . .. . .... ... .... . .. .. .... . ...... .. . ..... . .. . .. B-41 



Introduction 

SUFCO Coal Mine expanded their underground operations adjacent to and below some 

reaches of the South Fork Quitchupah Creek. Priorto mining and since that time, the riparian 

plant communities supported along the creek have been and will continue to be monitored for 

possible impacts that could be caused by mine-related subsidence. These studies have been 

conducted before, during, and after the mining activities in the area. This document includes 

the results of quantitative and qualitative vegetation sampling in several locations within and 

outside the subsidence zones. This document is the next in a series of riparian monitoring 

reports. Similar to 2013,2014 and 2015, the results herein include two sample periods in 2016-

July 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. 

Elevations of the sample stations fall between 7,700 ft and 8,400 ft above sea level. Geology of 

the study area is within the Cretaceous strata of the Mesa Verde Group. The riparian sample 

sites are shown on Map A. The upper sample sites lie below the North Horn Formation and are 

within the Price River Formation. The next lower sites are near the contact zone between the 

Price River Formation and the cliff-forming Castlegate Sandstone. Continuing downstream 

there is one site that is located at the contact between Castlegate Sandstone and the 

Blackhawk Formation. Finally, the lowest site was established in the Blackhawk Formation. 

Scope of Study 

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 
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baseline and followup data by monitoring the riparian communities adjacent to South Fork 

Ouitchupah 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. 

The lower sample sites (0105, 011C) were sampled in July 2016, whereas all sample sites were 

sampled in October 2016 (OOlC, 0025, 003C, 0045, 0055, 0065, 007C, 008C, OogC, 0105, 

011C). 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, Utah Division of Water Rights and 

Utah Division of Oil, 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 may have been impacted. 

Oualitative and quantitative data were recorded at the sample stations along South Fork 

Ouitchupah 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-
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inch metal rods. GPS coordinates were recorded at the sample 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 III Riparian Area Evaluation" 

(Integrated Riparian Evaluation Guide, March ~992). 

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 that information. Additionally, 

soils information through the Natural 

Resources Conservation Service (NRCS) 

was not available forthe study area. 

Oualitative Data 

The RIPARIAN COMPLEX DATA SHEET 

shown on Table ~ lists the qualitative and 

quantitative data that have 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. 

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 ATIRIBUTES 

% 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) 

NOTES: 

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

QUANTITATIVE DATA SUMMARY: 
PHOTOGRAPHIC DOCUMENTATION: 
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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 III protocol. At the 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 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 ofthe 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. Finally, each 

sample site was numbered sequentially and by the hydrologic type. For example, Q01C refers 

to the creek name (Quitchupah), station number (01), hydrologic type (channel). Accordingly, 

Q025 is 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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SECTION A 

RIP ARIAN COMPLEX 
DATA SHEETS 

for the 

JULY 2016 
SAMPLE PERIOD 

Link Trail Columbine (Aqui/egia f1avescens var. rubicunda) 



RIPARIAN COMPLEX DATA SHEET 
July 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q10S 

WATER BODY NAME: South Fork Quitchupah Creek 

LOCA nON: Southern Wasatch Plateau, Utah 

DATE: July 13, 2016 

OBSERVER(S): p. Collins, K.. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castleqate 
Sandstone 

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,046 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ConiFer Right: ConiFer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 5 
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Page 2; 010S 
Ouitchupah Creek 
Riparian Study: July 2016 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Cofnus sericea Aqui/egia flavescens var. 
rubicunda 

Populus tremuloides Equisetum arvense 

Pseudotsuga menziesii Viola adunca 

Rosa woodsii 

POOL ATTRIBUTES 
% area in pools: Dry 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°):0 
% bank length gently sloping (>135°): 75 (average) 
% bank length with overhanging vegetation: 50 (conifers) 

Grasses (or grasslike) 

BANK CONDITION Spring channel Outside channel 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

5 50 
75 
o 

20 

50 
o 
o 

1) {his site, also called Wed'ie Sprin'i, is often measured for flow b~ a h~drolo'iist· 
2) It had rather low ve'ietative COVer (see closeup photo'iraph) ' 
3) No water surfaced here this sample period· 
4) {here was less horsetail on the left side with from the previous/~ describe hillside moisture -
enou'ih less it ma~ now be considered upland? {he ri'iht side had more d0'iwood, 
5) {he sprin'i was dr~' 
6) fllthou'ih I would like to verif~ identification of this plant species in the herbarium, I noted 
t...ink {rail columbine in the sprin'i area for the first time' Because I have not seen this in 
previous surve~s, it could be speculated that the chan'ie in sprin'i habitat (dr~in'i) ma~ have 
opened up more desirable habitat for this endemic, USFS sensitive plant. 
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Page 3; 010S 
Ouitchupah Creek 
Riparian Study: July 2016 

DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericeaJEquisetum arvense 
Comus sericea 
Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

8.00 

10.00 

23.00 
5.00 

20.00 

36.00 
20.00 
36.00 

0.00 
0.00 

21.00 
0.00 
0.00 

77.00 
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Ouitchupah Creek 
Riparian Study: July 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2016 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q1TC 

WATER BODY NAME: 50uth Fork QUitchupah Creek 

LOCATION: 50uthern Wasatch Plateau, Utah 

DATE: July 73, 2076 

OBSERVER(S): p. Collins, K· Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: € 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen/Conifer Right: Douglas Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this infonnation) 

COMMUNITY SUCCESSIONAL STAGE: €arly due to floods and maybe other 
disturbance· 

APPARENT FORAGE TREND: Decreasing but seemed more stable than last 
sample period· 

ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre 

BEAVER ACTIVITY: Yes (upstream) 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 
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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: July 2016 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con color Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremuloides 

Pseudotsuga menziesii 

Salix lutea? 

POOL ATTRIBUTES 
% area in pools: 30 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 0 
% bank length with overhanging vegetation: 50 

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

NOTES: 

Grasses (or grasslike) 

Agrostis stolon if era 

Juncus arcticus 

Poa pratensis 

7) In 2073 fToodinq seemed to have qreatly impacted the riparian community here, but the 
doqwood recovered rapidly since that time· 
2) ,his site was placed at water samplinq station (called 006]))· 
3) ,here was a rockslide upstream about O·q. miles (below site 70S)· 
q.) ,he beaver dam upstream had more water in it than last sample period· 
s) 'he stream appeared to have more water and the veqetation, especially doqwood, seemed 
more robust· 
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Page 3; Q11C 
Quitchupah Creek 
Riparian Study: July 2016 

DATA SUMMARY 

Q11 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2016). 

USDA Forest Service Protocol {19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Populus tremu/oides/Abies conc%r 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

6.00 
0.00 

7.00 6.00 

6.00 

13.00 
6.00 

13.00 
3.00 
8.00 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: July 2016 

PHOTOGRAPHIC DOCUMENTATION 
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SECTIONB 

RIPARIAN COMPLEX 
DATA SHEETS 

for the 

OCTOBER 2016 
SAMPLE PERIOD 



RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q07C 

WATER BODY NAME: 50uth Fork. QUitchupah Creek. 

L.OCfl170N: 50uthern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.ak.es, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ast (720°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 5nowberry/5agebrush/ Grass Right: flspen 

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: 5table 

ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 2 
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Page 2; Q01C 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: !YIininq, 
qrazinq, huntinq, cattle, wildlife and recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea millefolium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophilus 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: L.eft 700; Riqht 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 50 (riqht side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short Booth's willows) 

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

NOTES: 

1) rhis is a qood creek channel monitorinq site- It is outside the cattle trail and can be readily 
monitored-
2) Probably a qood "control" site because it is outside the subsidence z.one-
3) rhere was evidence of some floodinq with sand deposits present and undercuttinq on the leFt 
stream bank-
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q01 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentataiPoa pratensis 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Juncus arcticus 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 

3.00 

10.00 

2.00 
4.00 

19.00 

9.00 

19.00 
9.00 
0.00 
1.00 
1.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q02S 

WATER BODY NAME: South Fork Quitchupah Creek 

LDCfJIION: Southern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: €; Flow is N€ (50°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,330 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: fJspen Right: fJspen 

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: 700 Ibs/acre in spring,' 500 at adjacent 
vege tation' 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of spring 
=5' 
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Page 2; 002S 
Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mininq, qraz.inq 
(cat;tle & wildliFe), huntinq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea millefo/ium 

Populus tremu/oides Symphoricarpos oreophilus Equisetum arvense 

Ranuncu/us cymba/aria 

Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 20% in sprinq 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

1) "This is a sprinq area' 

Center Side 
o 75 
o 75 
o 70 

700 0 

2) Probably a qood "control" site because it outside the subsidence z.one' 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

3) "There were lots of cattle disturbance resultinq in lots of mud and little riparian veqetation 
cover or <10% (see photoqraph) ' 

q.) "The Bank Condition above represents both the bank and wet areas' 
5) "The center of the sprinq was comprised of mostly mud with some water' 
6) "The sprinq had little riparian veqetation except for its perimeter that had some riparian plant 

COVer' 
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Page 3; 002S 
Ouitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Agrostis stolonifera 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
9.00 

2.00 
3.00 

18.00 

5.00 
18.00 

5.00 
0.00 
3.00 
7.00 
0.00 
0.00 

33.00 
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Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATER BODY NAME: South Fork Quitchupah Creek 

L.OCfl170N: Southern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (900
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Saqebrush/Grass Right: flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid (tree saplinqs present) 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 650 Ibs/aue 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (on river bank 
near the water)· 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildliFe), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia lridentata Astersp. 

Rosa woodsii Equisetum arvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): Right 700 L.eFt 0 

Grasses (or grasslike) 

Agrostis stolon if era 

Juncus arclicus 

Juncus longislylis 

% bank length gently sloping (>135°): Right 0 L.eFt 700 (riparian) 
% bank length with overhanging vegetation: 50 (herb) 

BANK CONDITION 
% bank length vegetated, stable: 90 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 0 

NOTES: 

7) ,his is a channel site' 
2) II qood control station; outside current planned subsidence' 
3) It seems like we needed a sample here, but this may be more difficult to monitor as 
accurately due to the topoqraphy' 'he narrow channel sites are more straiqht-Forward to 
monitor than this type' 
4) Interestinqly, the adjacent aspen understory (that I considered upland) had more wireqrass 
present· ,his may be a Function of the shade prolonqinq snowmelt· 
5) 'his wireqrass area should be noted durinq each sample period' 
6) ,hereFore on the riqht side, it is diFficult to separate the upland From the riparian, so we 
called f;he upper level upland· 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992l 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalElymus sa/inus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Agrostis stolonifera 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
14.00 

7.50 2.00 

24.00 

9.50 
24.00 

9.50 
0.00 
1.50 
0.00 
0.00 
0.00 

35.00 
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Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOllS 

WATER BODY NAME: South Fork Quitchupah Creek 

L.OCfl170N: Southern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € [but (low here was N (340°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ess cattle impact this july· 

APPARENT FORAGE TREND: Stable this sample period 

ESTIMATED FORAGE PRODUCTION: 900 Ibs/acre 

BEAVER ACTIVITY: Beaver chewing on tree from the past 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 
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Page 2; 004S 
Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 
SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a pungens Rosa woodsii Achillea millefolium 

Populus tremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 

Spring/mud area 
85 

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

NOTES: 
7) This is a spring area' 

5 
o 
5 

2) It is a good control station; outside current subsidence plans' 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) The spring was mostly dry in July 2073· In July 207'1, in the spring area, there was 50% 
water, 50% mud; 90% water and 70% mud in July 2075; 50% water, 50% mud in October 
2076· 
'f) The spring site had several zones of vegetation based on the diFFerent water regimes' 
5) Nebraska sedge dominated the wettest areas' '--eFt side riparian vegetation changed to 
wiregrass· 
6) In July 2075, there was less impact From cattle trampling here compared to July 207'1 
probably resulting in higher total living COVer' In October 2076 there was quite a lot of cattle 
impact· 
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Page 3; 004S 
Ouitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslPopu/us tremu/oides 
Picea pungenslSa/ix booth;; 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Agrostis st%nifera 
Juncus arcticus 
Carex nebrascensis 
Agrostis st%niferalCarex nebrascenis 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MUD (channel) 

TOTAL COVER 

0.00 

8.00 

9.50 

9.00 

12.50 
11 .00 

9.00 

41.00 
9.00 

41.00 
0.00 
3.00 
3.00 
0.00 
0.00 

56.00 
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Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q055 

WATER BODY NAME: 50uth Fork Quitchupah Creek 

/..,OCflflON: 50uthern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord /..,akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: Ii; Flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue 5pruce/Willow Right: Blue 5pruce/flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: /"'ate 

APPARENT FORAGE TREND: 5table 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/acre 

BEAVER ACTIVITY: 'There was some beaver activity close by· 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 
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Page 2; Q05S 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a pungens Salix boothii Equisetum arvense 

Pinus f1exilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranunculus cymbalaria 

POOL ATTRIBUTES 
% area in pools: 700 (in hoof-prints) 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 700% in the spring 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION (in spring/riparian area) 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 75 
% bank length unvegetated, unstable: 5 

NOTES: 

7) This is a well-defined sprinq area' 
2) fI qood control station; it is just outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

3) When I placed the tape transect line, it formed a "U" shape to measure' This tape was placed 
4 ft from the upland bank for 74 ft of riparian/sprinq veqetation· 
4) For this sample period, the water area comprised about 25% coveraqe in the sprinq area and 
the veqetation about 75%' 
5) There was less impact from cattle tramplinq at the site in July (2075) compared to last 
July (2074)· In October 2076 there was cattle use, but not as bad as it has been· 
6) There was veqetation, water and mud present in the sprinq at the transect line' 
7) The site looked qood this sample period' 
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Page 3; Q05S 
Quitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungenslPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Equisetum arvense 
Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
9.00 

37.00 37.00 

19.00 

74.00 
19.00 
74.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 

B-20 



RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATER BODY NAME: South Fork. QUitchupah Creek. 

L.OCfI TION: Southern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord L.ak.es, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (330°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,373 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: L.ate 

APPARENT FORAGE TREND: Stable (adjacent spring); unstable (in spring) 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre in spring; 350 adjacent spring' 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): if- (cattle impact 
in spring) 
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Page 2; Q06S 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs Grasses (or grasslike) 

Populus tremuloides Ribessp Equisetum arvense Agrostis stolonifera 

Salix boothii Taraxacum officinale Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 700· It was dry last july 2074)· 50% of the hoof-prints 
had water in them in july 2075· 6" of water in October 2076 (see photo)' 

% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION (in spring depression) 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 20 

NOTES: 

7) Only measured the obvious well-defined sprinq area' 
2) l-eFt side measured to bank ('I Ft)· 
3) Cattle did not appear to have had much influence this sample period' 
'I) Riparian/wetland veqetation was measured in the sprinq channel and 7 Ft up leFt bank' 
5) Veqetation COVer was 0 in the sprinq area ('10% in July 2075) and 70% in the adjacent 
uplands· 
6) The sample station was located within current planned subsidence z.one· 
7) Not sure why, but this sprinq looked diFFerent - there was much more water and much less 
veqetation (more bareqround)· 
8) fllthouqh it was hard to say For sure because low plant qrowth made positive plant 
identification difficult, I called all of the riqht side "riparian'" 
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Page 3; 006S 
Ouitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremu/oides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

4.00 
0.00 

8.00 

4.00 

8.00 
4.00 
8.00 
0.00 
6.00 
2.00 
0.00 
0.00 

20.00 
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Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATER BODY NAME: South Fork Quitchupah Creek 

tOCfI/ION: Southern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but Flow here was N (50)] 

STREAM GRADIENT: 2-30 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid-late 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,300 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; 007C 
Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: !YIining, grazing 
(cattle & wildlife), hunting, recreation· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea millefolium 

Salix boothii Trifolium sp. 

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

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

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 50 (all on right side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length gently sloping (>1350
): 700 incised (78',) channel 

% bank length with overhanging vegetation: 700 on both sides; it was difficult 
to even see the stream water due to the vegetation· 

BANK CONDITION 
% bank length vegetated, stable: 98 
% bank length unvegetated, stable: 1 
% bank length vegetated, unstable: a 
% bank length unvegetated, unstable: 7 

NOTES: 
T) This site is in the middle of a meadow· 
2) Riqht side: This side had little upland veqetation (very little foxtail barley this sample period)· 
It was mostly all riparian veqetation with more Nebraska sedqe this period· I think these 
communities are dynamic and can show year-to-year differences based on water reqimes· For 
example, I think in the dryer years different species are more prominent for cover and production 
and the same for the wetter years· There may also be variations from season to season· 
3) L-eft side: The riparian community was measured beqinninq 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· Veqetation in the meadow was in qood shape· 
if) This site is within the current planned subsidence zone· 
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Page 3; 007C 
Ouitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa prafensislAchillea millefolium 
Poa prafensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 

Carex nebrascensislPoa pratensis 
Carex nebrascensislAgrostis sfolonifera 
Juncus arcticuslAgrostis sfolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
0.00 

8.00 

10.00 
16.00 10.00 

10.00 

0.00 

54.00 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 
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Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q08C 

WATER BODY NAME: 50uth Fork Quitchupah Creek 

L-OCflTlON: 50uthern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € (flow here was 740°) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 5agebrush/Grass Right: flspen/5nowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Mid-late 

APPARENT FORAGE TREND: 5table 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

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

B-29 



Page 2; Q08C 
Quitchupah Creek 
Riparian Study: October 2016 

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 lremuloides Artemisia lridenlala Trifolium sp. Agroslis stolonifera 

Salix boothii Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: rooted vegetation in the water 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700; the previous incised channel (78',) 
had been filled in' 
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 95 
% bank length unvegetated, stable: 3 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 2 

NOTES: 

1) this site had a straiqhtforward area to monitor the riparian z.one· the station went from low 
water to a low terrace, then a hiqh terrace and finally to the aspen forest· 
2) this site is within the current planned subsidence z.one· 
3) fI 2013 precipitation event left a lot of sand outside the riqht side bank· this covered some of 
the riparian veqetation, so it reduced the riparian width (see Notes from July 2013)· 
q.) fllso, the water width was qreater also decreasinq riparian width by about 1 ft · 
5) By 2015, the site looked more stable with more livinq COVer than previous sample year' 
6) In October 2016, the site looked similar and qood· 
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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensis 
Agrostis stolonifera 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

3.00 
4.00 

16.00 

10.00 

26.00 

17.00 
26.00 
17.00 
0.00 
1.00 
0.00 
0.00 
0.00 

44.00 
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Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATER BODY NAME: South Fork Quitchupah Creek 

L.oCflflON: Southern Wasatch Plateau, Utah 

DATE: October 26, 2076 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 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 

(refer to quantitative data results for this information) 

% of Complex 

COMMUNITY SUCCESSIONAL STAGE: Changed to "early" due to flooding· 

APPARENT FORAGE TREND: Now unstable 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (flood) 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia tridentata Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 (dry this sample period) 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): changed to 0 
% bank length gently sloping (>1350

): 700 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Poa praiensis 

% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 20 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 70 

NOTES: 

7) This site was once more of a straiqhtForward area to monitor the riparian z.one· 
2) This site is within the current planned subsidence z.one· 
3) In 2074 & 2075, the lenqth of the transect line decreased by 2 Ft, probably due to fToodinq 
mentioned in the 2073 notes' The channel was covered by a lot of sand, so it became less 
incised· This may have resulted in a decrease in the transect lenqth' IIlso the riqht bank slouqhed 
oFF possibly causinq some decreased lenqth too' 
4) The creek was dry (muddy) this sample period' 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1 992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
Artemisia tridentataiGrasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensis 
Juncus arcticuslCarex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 

LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
8.00 

3.00 
12.00 

17.00 

15.00 
17.00 
15.00 

0.00 
0.00 
2.00 

0.00 
0.00 

34.00 

B-35 



Page 4; Q09C 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPHIC DOCUMENTATION 

B-36 



RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q10S 

WATER BODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 1, 2016 

OBSERVER(S): p. Col/ins, K· Col/ins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castleqate Sandstone 

STREAM ASPECT: € 

STREAM GRADIENT: 2-30 

ELEVATION: 8,046 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ConiFer Right: ConiFer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4 
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Page 2; 010S 
Ouitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Comus sericea Equisetum arvense 

Populus tremuloides Viola adunca 

Pseudotsuga menziesii 

Rosa woodsii 

POOL ATTRIBUTES 
% area in pools: dry 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°):0 
% bank length gently sloping (>135°): 75 (average) 
% bank length with overhanging vegetation: 50 (conifers) 

Grasses (or grasslike) 

BANK CONDITION Spring channel Outside channel 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

5 50 
75 
o 

20 

50 
o 
o 

T) ,his site, also called Wedfje Sprinfj, is oFten measured For ({ow by a hydrolofjist· 
2) It had rather low vefjetative COVer' 
3) No water surFaced here this sample period' 
if) ,here was even less horsetail «5% cover) on the leFt side with From the previously described 
hillside moisture - enoufjh less it may now be considered upland? (Did not call upland)' 'he rifjht 
side had more dOfjwood· 
5) ,he sprinfj was dry' 
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Page 3; 010S 
Ouitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericealEquisetum arvense 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

10.00 

16.00 

10.00 10.00 

20.00 

36.00 
20.00 
36.00 

0.00 
0.00 

21.00 
0.00 
0.00 

77.00 
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Quitchupah Creek 
Riparian Study: October 2016 
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RIPARIAN COMPLEX DATA SHEET 
October 2016 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QT1C 

WATER BODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 7, 2076 

OBSERVER(S): p. Collins, 1<. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen/ConiFer Right: Douglas Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this infonnation) 

COMMUNITY SUCCESSIONAL STAGE: £arly due to floods 

APPARENT FORAGE TREND: Decreasing 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

% of Complex 

BEAVER ACTIVITY: Yes at site and 2 new beaver dams were built upstream ,., 
0·25 mi· 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (see photo) 
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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: October 2016 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con color Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremuloides 

Pseudotsuga menziesii 

Salix lutea? 

POOL ATTRIBUTES 
% area in pools: 80 

% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK CONDITION 
% bank length vegetated, stable: 65 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 20 

NOTES: 

7) ,he plant COVer was mostly doqwood and horsetail' 
2) ,his site was placed at water samplinq station (called 006]))' 
3) ,here was a rockslide upstream about o·q. miles (below site 70S)· 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Poa pratensis 

q.) ,he beaver dam upstream had more water in it when compared to July 2016· 
5) ,he veqetation here Fairly looked qood· 
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Quitchupah Creek 
Riparian Study: October 2016 

DATA SUMMARY 

Q11 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2016). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Populus tremu/oides/Abies con c%r 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericealEquisetum arvense 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

5.00 
1.00 

6.00 

5.00 

6.00 

11.00 
6.00 

11.00 
6.00 
6.00 
1.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
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INTRODUCTION 

The SUFCO coal mine expanded their underground operations adjacent to and below some 

reaches ofthe South Fork Quitchupah Creek. Prior to, during, and after mining the riparian 

vegetation supported along the creek has been monitored for possible impacts that could be 

caused by mine-related subsidence. This document includes the results of quantitative and 

qualitative vegetation sampling in several locations within and outside the subsidence zones. 

Individual reports were prepared previously and submitted to SUFCO for each sample period of 

each year. This report, however, is a summary of the results of two sample periods per year 

from 2012 through 2015. 

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 (see map below). 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. Elevations ofthe riparian sample stations fall between 8,200 ft and 

8,400 ft above sea level. Geology ofthe study area is within the Cretaceous strata of the Mesa 

Verde Group. The upper sample sites lie below the North Horn Formation and are within the 

Price River Formation. The next lower sites are near the contact zone between the Price River 

Formation and the cliff-forming Castlegate Sandstone. 
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Scope of Study 

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 our studies were on vegetation to provide 

baseline and followup data by monitoring the riparian communities adjacent to South Fork 

Quitchupah Creek. Regular monitoring was 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 forthe mine, the studies primarily employed 

vegetation monitoring methods outlined by the USDA Forest Service (described later). The 
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design ofthese studies 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 studies were 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 

Field Methods 

Sample Station Locations: 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, 

Utah Division of Water Rights, Utah Division of Oil, 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. To accommodate future changes in 

the mine plan, final sample locations were chosen later, some of which were intentionally 

placed beyond subsidence zones with the idea that those areas could be used when plans were 

finalized as "controls", or areas that would not be impacted by mining-related subsidence and 

could be used as comparisons with those areas that had the potential to be impacted. 

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 n­

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 "Levellll 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 these studies because scientists for the SUFCO Mine have conducted other 

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

Natural Resources Conservation Service (NRCS) was not available for the study area. 
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Qualitative Data: The RIPARIAN COMPLEX DATA SHEET shown on Table ~ lists the qualitative 

(including some quantitative data) that have been collected at each sample station. 

Photographic stations for documentation and future comparisons have also been established 

at each sample location. 

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 III protocol. At the sample 

locations, transect lines were then 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 

the entire stream and its riparian 

communities, plus an additional ~o ft on 

each side of the stream to record the 

adjacent upland communities. Monitoring 

the total extent ofthe 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. 

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 ATIRIBUTES 

% 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) 

NOTES: 

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

QUANTITATIVE DATA SUMMARY: 
PHOTOGRAPHIC DOCUMENTATION: 

Once the transects were placed, the line-intercept method was employed to measure the 
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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. Finally, each 

sample site was numbered sequentially and by the hydrologic type. For example, 001C refers 

to the creek name (Ouitchupah), station number (01) and hydrologic type (channel). 

Accordingly, 0025 was a spring site rather than a creek channel. 

Data Summaries 

To summarize the sample results, riparian vegetation width data of each sample period (July & 

October) for the sample years (2012-2015) were taken from the previous submitted final 

reports. The sample periods of each year were then combined to present the data as totals. 

RESULTS 
Sample Stations 

The riparian vegetation sample stations in the upper reaches of the 50uth Fork of Ouitchupah 

chosen by the team of experts in the field (as described in the Methods above) that ended up 

being outside the zone of subsidence and therefore used as "controls" were the following: 

• 001C 

• 0025 

• 003C 

• 0045 

• 0055 

The upper sample stations located within the subsidence zone and were therefore had the 

potential for impacts from mining included the following: 

• 0065 

• 007C 

• 008C 

• OogC 
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There are two additional stations where riparian vegetation monitoring began later, or when 

the mining operations moved into an area on the South Fork of Ouitchupah downstream from 

the above sites. This lower reach sample stations were called O~oS and One. These sites 

were not included in this report because they may not have had time to stabilize from 

subsidence and therefore will continue to be monitored in the future. 

Data Separated by Sample Dates 

Data from the following sample dates have been summarized for this report: 

• August 2012 

• October 2012 

• July 20~3 
• October 20~3 

• July 20~4 
• October 20~4 

• July 20~5 
• October 20~5 

For comparisons, the total riparian vegetation width of each sample station for the above 

dates are shown in Table 2. 

TABLE 2: Upper Reaches of south Fork of Qultchupah Creek. Riparian vegetation widths (It) for each sample period. 

CONTROLS AUG 2012 OCT 2012 JUL2013 OCT 2013 JUL 2014 OCT 2014 JUL 2015 OCT 2015 
Q01C 8.50 8.50 9.00 6.00 6.00 7.00 10.00 9.00 
Q025 13.00 13.50 7.00 7.00 6.00 7.00 8.00 1.00 
Q03C 15.00 14.00 10.50 10.00 9.50 9.00 9.00 9.00 
Q045 26.00 30.00 33.00 20.00 29.00 41.00 47.00 39.00 
Q055 73.00 73.00 72.00 73.00 74.00 73.00 82.00 75.00 

SUBSIDENCE 
ZONE 
Q065 8.00 8.00 5.00 8.00 8.00 8.00 8.00 8.00 
Q07C 33.50 33.50 54.00 54.00 54.00 54.00 54.OC 55.00 
Q08e 23.00 23.00 22.00 16.00 14.00 16.50 16.5C 18.00 
Q09C 15.00 14.50 14.00 14.50 12.50 22.00 16.50 14.00 
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Data Combined for Each Year 

The above separated data is helpful to enable a comparison of the sample data for each 

month by the year. Another way to look at the data was to combine or "lump" the monthly 

data of each year. The July dataset for each sample station can be summed with the October 

data for each year. The total combined widths for each sample station by year are shown on 

Table 3. 

TABLE 3: Upper Reaches of South Fork of Quitchupah Creek. Total Riparian vegetation 
widths (ft) for each year (s, Imole oeriods combined) 

CONTROLS 
Q01C 
Q025 
Q03C 
Q045 
Q055 
TOTAL 

SUBSIDENCE ZONE 
Q065 
QOlC 
Q08C 
Q09C 
TOTAL 

Fig. ~ shows the 

combined data for 

the control stations 

on a graph that 

illustrates year-to­

year comparisons. 

2012 2013 2014 
17.00 15.00 13.00 
26.50 14.00 13.00 
29.00 20.50 18.50 
56.00 53.00 70.00 

146.00 145.00 147.00 
274.50 247.50 261.50 

2012 2013 2014 
16.00 13.00 16.00 
67.00 108.00 108.00 
46.00 38.00 30.50 
29.50 28.50 34.50 

158.50 187.50 189.00 

Fig. 1: Vegetation Sample Stations (Controls) 
Sample Periods Combined 
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Fig. 2 shows the combined data for the stations in the subsidence zones on a graph that again 

illustrates year-to-year comparisons at these sites. 

Fig. 2: Vegetation Sample Stations (Subsidence Zone) 

Sample Periods Combined 
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As one can see by Table 2 there was not much difference between the early sample period 

(July) and the later sample period (September) each year. Next, the sample months of each 

year were summed (Table 3) and these data were graphed according to controls (Fig. 1) and 

subsidence zones (Fig. 2). For the controls there was an upward tread in riparian vegetation 

width by year for sample stations 0045 and 0055 and a slight downward tread for stations 

001C, 0025 and 003C. In the subsidence zones the results were also mixed. Station 0065 

remain relatively consistent for all sample years. 007C had a sharp increase in riparian 

community between 2012 and 2013 but remained stable for 2013, 2014 and 2015. 008C had a 

downward trend for years 2012, 2013 and 2014, but increased slightly in 2015. OogC varied 

from year to year but these changes were probably insignificant because by the last sample 

year (2015) the riparian vegetation was close to the same as the first sample year (2012). 

As suggested above, there seemed to be no clear differences in the riparian width trends for 

the control stations or the subsidence zone stations. Moreover, there were also no clear 
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differences in the trends in the springs when compared channel sites in either the control or 

the subsidence zone stations. 

Finally, perhaps the most straightforward way to scrutinize all the data is to sum all riparian 

widths for all sample stations and compare those values on a year-by-year basis (see TOTALS 

on Table 3). With this direct comparison, the total riparian vegetation widths increased for the 

control as well as the subsidence zone sample stations from 2012 to 2015 suggesting that the 

subsidence from underground coal mining had little or no negative impact on the riparian 

plant communities that are supported along the South Fork Quitchupah Creek. 
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Color photographs of the sample stations (July 20:15) are shown below. For station photographs 
of each sample period refer to the individual reports. 

Q01C Q02S 

Q03C Q04S 
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Q05S Q06S 

Q07C Q08C 
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Q09C 
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Introduction 

The SUFCO Coal Mine expanded their underqround operations adjacent to and below some 

reaches of the South Fork Quitchupah Creek. Prior to mining and since that time, the riparian 

plant communities supported along the creek have been and will continue to be monitored for 

possible impacts that could be caused by mine-related subsidence. These studies have been 

conducted before, during, and after the mining activities in the area. This document includes 

the results of quantitative and qualitative vegetation sampling in several locations within and 

outside the subsidence zones. Similar to 20]-3 and 2014, the results herein include two sample 

periods in 2015 - July 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. 

Elevations ofthe sample stations fall between 7,700 ft and 8,400 ft above sea level. Geology of 

the study area is within the Cretaceous strata of the Mesa Verde Group. The upper sample 

sites lie below the North Horn Formation and are within the Price River Formation. The next 

lower sites are near the contact zone between the Price River Formation and the cliff-forming 

Castlegate Sandstone. Continuing downstream there is one site that is located at the contact 

between Castlegate Sandstone and the Blackhawk Formation. Finally, the lowest site was 

established in the Blackhawk Formation. 

Scope of Study 

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 ofthis 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 ofthis 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, Utah Division of Water Rights and 

Utah Division of Oil, 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 may have been impacted. 

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 11/ Riparian Area Evaluation" (Integrated Riparian Evaluation 
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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 that 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 have 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 

Ar:. mentioned, USDA Forcr:.t 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 III 

protocol. At the sample locations, 

transect lines have been placed across (or 

TABLE 1: RIPARIAN COMPLEX DATA SHEET 

ctIEN:r: 
Sh:MlllE N\JMBER: 
WA:I:E~BOOY NAME: 
lOttATlONl 
DATE: 
0BSERV' R(5): 
GUA0NAME" 
GEOlOGlC PARENT MATERIAL: 
STREAM ASPECT: 
STREAMoGRA'OIENT: 
ELfiVATION: • 
SIZf OF CGlMPt.,EX.: 
A.D3MI!NT UPLAND VEGETATI0N'(looklng downstream) 
Left: R1stlt: 
VIiGIiTATlVI! OesCRIPi'IQN (Oorrilnance by CommunlW Types) 
C(!)MMU~ITY SLICCESSIO AL STAGE: 
APPARENT FQRAGE TR£Na: 
ESliIMATEO FQItA:GE PR0eI,lCTICilfl; 
BEAVeR ACTIVIl'Y: 
ERGSION RATING; 
P!iO'T<ilGRAPH TAKEN: 
LAND USE AQlVITIES THAT COULD INFLUENC RIPARIAN AREA: 
SpECIES OBSERVED: 
POOL ATIRIBUTE 

% area In pools: 
"pool area mad~up of pools:. 2' deep: 

A~UAlit Vh(,)~lATI~N 
K streambed wltMlIamontou6 il,lsae: 
W. str~m mllrshWl rooted aquatic: 

BANK TYI!Ii &. VEGETATION O'3ERHANG 
'" banI< h:j/lgth under&ut «90·~: 
" bank length gently slopIng (> 135°); 
% \iank .'t:n~h with overhanging IIetelatiOn: 

MNte C:ONOITION (h~nJffnll "r,. .. rmly) 

NOTES: 

% bank length lIeget-ated, stabl!!": 
" bank length ullvegetated. stable: 
'" blO'lk lene" vel¥' !Pd, uMlahip' 
~ Ilunk I nath urwegetllted. unstable 

QUANnrA'TIVE 0ATA SlIMMMY! 
PHOTOGRAPHIC DOCUMENTATI0N: 
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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 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. Finally, each 

sample site was numbered sequentially and by the hydrologic type. For example, 001C refers 

to the creek name (Quitchupah), station number (01), hydrologic type (channel). Accordingly, 

0025 is a spring site ratherthan 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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SECTION A 

RIPARIAN COMPLEX 
DATA SHEETS 

for the 

JULy 2015 
SAMPLE PERIOD 

Elkweed (Swertia radiata) 



RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOTC 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCf1 nON: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: f1cord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: East (120°) 

STREAM GRADIENT: 1-20 

ELEVATION: 8,335 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Saqebrush/Grass Right: f1spen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Mid (tree saplinqs present) 

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): 2 

A-I 



Page 2; Q01C 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea mille folium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophilus 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 25 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 50 (right side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short Booth's willows) 

BANK CONDITION 
% bank length vegetated, stable: 85 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 5 

NOTES: 

7} This is a qood creek channel monitorinq site' It is outside the cattle trail and can be readily 
monitored· 
2} Probably a qood "control" site (outside the subsidence z.one)· 
3} Fewer cattle impacts compared to July 2074; site looks qood· 
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q01C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophlluslArtemisia tridentataiPoa pratensis 
Poa pratensis/Taraxaeum offieinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Juncus arctieus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channe!) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
9.00 

4.00 6.00 

10.00 

10.00 

18.00 
10.00 

n nn 
V.VV 

2.00 
0.00 
0.00 
0.00 

30.00 
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Page 4; Q01C 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO IYline 

SAMPLE NUMBER: Q025 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCf7 nON: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Col/ins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: Ii; Flow is N£ (50°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,330 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: f7spen Right: flspen 

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: 700lbs/acre in spring; 800 at adjacent 
vegetation· 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of spring 
=5· 
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Page 2; Q02S 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mininq, qraz.inq 
(cattle & wildlife), huntinq, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea mille folium 

Populus Iremuloides Symphoricarpos oreophilus Equiselum arvense 

Ranuncu/us cymba/aria 

Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 20% in sprinq 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

1} This is a sprin9 area' 

Center Side 
20 85 
20 5 
30 70 
30 0 

2} Probabllj a 900d "control" site (outside the subsidence z.one)· 
3} There were lots of cattle hoof-prints (disturbance)' 

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

Poa pralensis 

tj.} The Bank Condition represents both the bank and wet areas (refer to the photo9raph)' 
5} The center of the sprin9 was comprised of mostllj mud with some water' 
6} The sprin9 had little riparian Vegetation except for its perimeter that had some riparian plant 
cover' 
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Page 3; Q02S 
Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service ProtocoU1992\ 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Agrostis stolonifera 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

3.00 

10 .00 

4.00 
1.00 

20.00 

8.00 
20.00 

8.00 
0.00 
'l '''' ~.vv 

3.00 
0.00 
0.00 

33.00 
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Page 4; Q02S 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork QUitchupah Creek 

tOCAIION: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord takes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (900
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Saqebrush/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 saplinqs present) 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (on river bank 
near the water)· 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Astersp. 

Rosa woodsii Equisetum alVense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 (filled in) 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 90 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 0 

NOTES: 

1) This is a channel site ' 
2) f/ 900d control station; outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Juncus longistylis 

3) It seems like We needed a sample here, but this may be more diFficult to monitor as 
accurately due to the top09raphy' The narrow channel sites are more strai9ht-Forward to monitor 
than this type' 
if) Interestin9ly, the adjacent aspen understory (that I considered upland) had more wire9rass 
present· This may be a function of the shade prolon9in9 snowmelt · 
5) This wire9rass area should be noted durin9 each sample period' 
6) Therefore on the ri9ht side, it is diFficult to separate the upland From the riparian, so we 
called the upper level upland· 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q03C: Cover by plant community types In the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalElymus salinus 
Populus tremuloideslJuncus arctic us 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Agrostis stolonifers 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channe!) 
MOSS (channel) 

TOTAL COVER 

10.00 

3.00 
4.00 

14.00 

2.00 

24.00 

9.00 
24.00 

9.00 
0.00 
2.00 
0.00 
0.00 
0.00 

35.00 
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Page 4; Q03C 
Quitchupah Creek 
Riparian Study: July 2015 

Q03C 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPL}:X DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOLf-S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOC~ TION: Southern Wasatch Plateau, Utah 

DATE: ..July 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: ~cord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (3Lf-OO)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ~spen Right: ~spen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Less cattle impact this ..July· 

APPARENT FORAGE TREND: Stable this sample period 

ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre 

BEAVER ACTIVITY: Beaver chewinq on tree from the past 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 
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Page 2; Q04S 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Salix boothii Equisetum aNense 

Geranium richardsonii 

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

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

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): a 
% bank length gently sloping (>1350

): 700 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 

Spring/mud area 
85 

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

NOTES: 
7) {his is a sprint} area' 

5 
a 
5 

2) It is a qood control station; outside current subsidence plans' 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) {he sprinq was mostly dry in July 2073, In July 207'f, in the sprinq area, there was 50% 
water, 50% mud,' 90% water and 70% mud in July 2075, 
'f) {he sprinq site had several zones o( veqetation based on the diFFerent water reqimes' 
5) NebraSKa sedqe dominated the wettest areas' /"eFt side riparian veqetation cnanqed to 
wireqrass' 
6) In July 2075, there was less impact (rom cattle tramplinq here compared to July 207'f 
probably resultinq in hiqher total livinq COVer' 
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Page 3; 004S 
Ouitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslPopu/us tremu/oides 
Picea pungenslSa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Juncus arcticus 
Carex nebrascensislAgrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER {channel} 
MUD (channel) 

TOTAL COVER 

0.00 

10.00 
37.00 

9.00 
9.00 

47.00 

9.00 
47.00 

0.00 
0.00 
0.00 
0.00 
0.00 

56.00 
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Page 4; Q04S 
Quitchupah Creek 
Riparian Study: July 2015 

Q04S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCf1 lION: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: €; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294 ft 

SIZE OF COMPLEX: (see quantitative data) 

( ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/flspen 

VEGETAT!VE DESCR!PT!ON (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,050 Ibs/acre 

BEAVER ACTIVITY: Ihere was some beaver activity close by· 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 
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Page 2; 005S 
Ouitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Salix boothii Equisetum arvense 

Pinus f/exilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranunculus cymbalaria 

POOL ATTRIBUTES 
% area in pools: 700 (in hooF-prints) 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 700% in the spring 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION (in spring/riparian area) 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 75 
% bank length unvegetated, unstable: 5 

NOTES: 

7) ,his is a well-defined sprin9 area" 
2) fI 900d control station; it is just outside current subsidence plans-

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

3) When I placed the transect tope, it formed a "U" shape to measure· rhis tape was placed 4 
ft from the upland bank for 82 ft of riparian/sprin9 vegetation· 
4) For this sample period, the water area comprised about 75% coverage in the sprin9 area and 
the vegetation about 85%· 
5) rhere was less impact from cattle tramplin9 at the site this July (2075) compared to last 
July (2014)· 
6) rhere was Vfilgetation, water and mud present in the sprin9 at the transect line · 
7) rhe site looked 900d this sample period· 
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Page 3; 005S 
Ouitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungenslPopulus tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Equisetum arvense 
Carex nebrascensislAgrostis stoloniferalRanunculus cymbalaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

2.00 

10.00 
36.00 

9.00 

36.00 

11.00 

72.00 
11 .00 
82.00 
000 

0.00 
0.00 
0.00 
0.00 

93.00 
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Page 4; 005S 
Ouitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q05S 
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RIP ARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfI nON: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but f70w here was N (330°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,373 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

% of Complex 

APPARENT FORAGE TREND: Stable (adjacent spring); unstable (in spring) 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre in spring; 350 adjacent spring· 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): If (cattle impact 
in spring) 
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Page 2; 006S 
Ouitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing 
(cat;t;le & 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, 50% of the hoof-prints had water in them- It was 
dry last July (2074)-
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION (in spring depression) 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 20 

NOTES: 

7) Only measured obvious. well-defined sprin9 area" 
2) L-eFt side measured to bank (3 ft)-
3) Cattle had less impact for this sample period compared to last July (207if) · 
if) Riparian/wetland vegetation was measured in the sprin9 channel and 7 ft up left bank· 
5) Vegetation COVer was if 0% in the sprin9 area and 90% in the adjacent uplands· 
6) rhe sample station was located within current planned subsidence zone· 
7) Jud9in9 from previous data it appears the composition has shifted from bein9 dominated b!l 
wire9rass to red-top and buttercup· 
8) rhere was less cattle impact probably resultin9 in more total livin9 COVer" 
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Page 3; 006S 
Ouitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremuloideslSalix boothii 
Symphoricarpos oreophiluslGrasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis stoloniferaiRanunculus cymbalaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channe!) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

3.00 
9.00 

4.00 4.00 

12.00 

8.00 

12.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20.00 
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Page 4; Q06S 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q06S 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South ForK Quitchupah CreeK 

LOCA liON: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord LaKes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: t [but flow here was N (50)] 

STREAM GRADIENT: 2-3u 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid-late 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,300 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q07C 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea miltefolium 

Salix boothii Trifolium sp. 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 50 (all on right side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length gently sloping (>135°): 100 incised (18'') channel 
% bank length with overhanging vegetation: 700 on both sides; it was difficult 
to even see the stream water due to the vegetation· 

BANK CONDITION 
% bank length vegetated, stable: 98 
% bank length unvegetated, stable: 1 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 1 

NOTES: 
7) ,his site is in the middle of a meadow' 
2) Ri9ht side: ,his side had little upland vegetation (very little Foxtail barley this sample period)· 
It was mostly all riparian vegetation with more Nebraska sedge this period' I think these 
communities are dynamic and can show year-to-year diFFerences based on water re9imes' For 
example, I think in the dryer years diFFerent species are more prominent For COVer and production 
and the same For the wetter years' There may also be variations From Season to season' 
3) LeFt side: The riparian community was measured be9innin9 in the meadow (where the stake 
would be easily Found later) and ended at the channel bank' 'he entire meadow, however, had 
some wetland species' Vegetation in the meadow was tall and in 900d shape' 
4) ,his site is within the current planned subsidence zone' 
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Page 3; 007C 
Ouitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol (1992l 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillca millefolium 
Poa pratensislAchillea mille folium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 

Carex nebrascensislPoa prafensis 
Juncus arcticus 

TOTAL COVER (Upland Species) 
fOfAL COVER (Riparian Species) 
ROCK (channal) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
0.00 

7.00 

25.00 20.00 
2.00 

0.00 

54.00 
0 .00 

54.00 
" ",... u.uu 

1.00 
0.00 
0.00 
0.00 

55.00 
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Page 4; 007C 
Ouitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCl1l1oN: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: I1cord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (flow here was 740°) 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Safjebrush/Grass Right: I1spen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid-late 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q08C 
Quitchupah Creek 
Riparian Study: July 2015 

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 

Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: rooted vegetation in the water 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700,' the previous incised channel (78',) 
had been filled in' 
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 95 
% bank length unvegetated, stable: 3 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 2 

NOTES: 

1) This site had a strai9ht(orward area to monitor the riparian z.one· The station went (rom low 
water to a low terrace, then a hi9h terrace and finally to the aspen (orest· 
2) This site is within the current planned subsidence z.one· 
3) II 2013 precipitation event le(t a lot o( sand outside the ri9ht side banK' This covered some o( 
the riparian vegetation, so it reduced the riparian width (see Notes (rom July 2013)· 
t{-) II Iso, the water width was 9reater also decreasin9 riparian width by about 1 (t · 
5) In 2015, the site lOOKed more stable with more livin9 COVer than previous sample year' 
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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Artemisia tridentataiGrasses 
Populus tremuloideslSymphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensis 
Agrostis stoloniferalCarex nebrascensis 
Agrostis stolonifera 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

1.50 

6.00 

15.00 

4.00 
5.00 

25.00 

16.50 
25.00 
16.50 
0.00 
2.50 
0.00 
0.00 
0.00 

44.00 
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Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OC~170N: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: ~cord L.akes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 ft 

( SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sa'jebrush/Grass Right: Sagebrush/Grass 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

% of Complex 

COMMUNITY SUCCESSIONAL STAGE: Changed to "early" due to f7ooding· 

APPARENT FORAGE TREND: Now unstable 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (f7ood) 
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Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia tridentata Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): changed to 0 
% bank length gently sloping (>135°): 700 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arc/icus 

Poa pratensis 

% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 50 
% bank length unvegetated, stable: 30 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 70 

NOTES: 

7) This site was once more of a straiqhtForward area to monitor the riparian zone ' 
2) This site is within the current planned subsidence zone' 
3) In 207lf- & 2075, the lenqth of the transect line decreased by 2 Ft, probably due to f100dinq 
mentioned in the 2073 notes' The channel was covered by a lot of sand, so it became less incised· 
This may have resulted in a decrease in the transect lenqth' fllso the riqht bank slouqhed oFF 
possibly causinq some decreased lenqth too' 
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Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
Artemisia tridentataiGrasses 

RIPARIAN VEGETATION 
QQmim.ll]t Woody Spe~ies 

Dominant Herbaceous Species 
Agrostis stoloniferalCarex nebrascensis 
Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 

UTTER (channel) 
MOSS (channel) 

TOTAL COVER 

B.OO 

7.00 

5.50 
11.00 

15.00 

16.50 
15.00 
16.50 

0.00 
2.50 
0.00 

0.00 
0.00 

34.00 
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Quitchupah Creek 
Riparian Study: July 2015 

Q09C 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q70S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S}: p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castlegate Sandstone 

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,046 Ft 

SIZE OF COMPLEX: (see quant;;tative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ConiFer Right: ConiFer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitat;;ve data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 5 
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Page 2; 010S 
Ouitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Comus sericea Equisetum arvense 

Populus tremuloides Viola adunca 

Pseudotsuga menziesii 

Rosa woods;; 

POOL ATTRIBUTES 
% area in pools: Dry 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°):0 
% bank length gently sloping (> 135°): 75 (overoqe) 
% bank length with overhanging vegetation: 50 (conifers) 

Grasses (or grasslike) 

BANK CONDITION Spring channel Outside channel 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

5 50 
75 
o 

20 

50 
o 
o 

T) this site, also called Wedfje Sprinfj, is oFten measured For flow by a hydrolofjist· 
2) It had rather low vefjetative COVer (see closeup photofjraph)· 
3) No water surFaced here this sample period· 
4) there was less horsetail on the leFt side with From the previously describe hillside moisture -
enoufjh less it may now be considered upland? the rifjht side had more dOfjwood· 
5) the sprinfj was dry · flrea was moist, but I think it was From the previous rainstorm · 
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Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericealEquisetum arvense 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
15.00 

25.00 

7.00 20,00 

15.00 

52.00 
15.00 
52.00 

1.00 
0.00 
1 ,V, 
I.VV 

8.00 
0.00 

77.00 
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Ouitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

QI0S (close-up) 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QT1C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: fJcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: E 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: fJspen/Conifer Right: Douqlas Fir 

\ 'EGI=T a TI\l1= nESCRIPTI()1\1 (nnrnin!:lnce by Comm"nihl T\lnas) \J 1-1'" •• a-..., '-'I .. ,""'''111111'''-411 "U'II~l '1t''''' 

Community Name 

(refer to quantitative data results for this information) 

% of Complex 

COMMUNITY SUCCESSIONAL STAGE: Early due to floods and maybe other 
disturbance' 

APPARENT FORAGE TREND: Decreasinfj but seemed more stable than last sample 
period· 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

BEAVER ACTIVITY: Yes (upstream) 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4'"severe; 5~extreme) : 3 (more stable 
due to 2073 flood deposits) 
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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation flooding· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies conca/or Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremu/oides 

Pseudotsuga menziesii 

Salix iutea? 

POOL ATTRIBUTES 
o/~ area in pools: 70 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 0 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 80 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 70 

NOTES: 

Grasses (or grasslike) 

Agrostis st%nifera 

Juncus arcticus 

Poa pratensis 

7) 2073 flooding seemed to have greatly impacted the riparian community here, but the dogwood 
recovered, is growing and regaining vigor· 
2) This site was placed at water sampling station (called 006D)· 
3) There was a rockslide upstream about O·q. miles (below site 70S)· 
q.) The beaver dam upstream had less water in it· 
5) The vegetation here looked good· 
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Quitchupah Creek 
Riparian Study: July 2015 

DATA SUMMARY 

Q11 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (19921 

UPLAND VEGETATION 

Populus tremu/oides/Abies can c%r 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 
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Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q1le 
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SECTIONB 

RIP ARIAN COMPLEX 
DATA SHEETS 

for the 

OCTOBER 2015 
SAMPLE PERIOD 

USFS Vehicles 

Prescribed Burn Near Sample Areas in October 2015 



RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOTC 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCfI liON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: East (720°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Satjebrush/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 saplintjs present) 

APPARENT FORAGE TREND: Unstable (this had been flooded)· 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 2 
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Page 2; Q01C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: t11ininq, qrazinq 
(cattle & wildlife), huntinq and recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea mille folium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophilus 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 50 (left) 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 0 

Grasses (or grasslike) 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 70 (short Booth's willows) 

BANK CONDITION 
% bank length vegetated, stable: 80 
% bank length unvegetated, stable: 75 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 5 

NOTES: 

7} {his is a stream channel sample site ' 
2} {his is a 900d creek channel monitorin9 site' It is outside the cattle trail and readily 
monitored· 
3} Probably a 900d "control" site (outside the subsidence zone)' 
4) fill stakes were found· 
S) fI prescribed burn was planned by the USFS on our sample day' We spoke with the fire 
expel'/;$ oMite de$uibinq ou,. sampll!. plans ' Cons~'1u~l/tly, tv 5G1Ve time, they qraciously 9ave us 
permission to take our UTV and escorted us to our sample sites' One FS field worker remained 
with us while we sampled for safety purposes- {his was much appreciated! 
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Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q01 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophilus/Arlemisia tridentataiPoa pratensis 
Poa pratensis/Taraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Equisetum arvense 
Carex nebrascensis 
Juncus arcticus 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

3.00 

8.00 

4.00 
2.00 

18.00 

9.00 
18.00 
9.00 
0.00 
2.00 
1.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q025 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L.OCfJ lION: 50uthern Wasatch Plateau, Utah 

DfJT£: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: fJcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; Flow is N£ (50°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,330 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: fJ spen Right: fJspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Early 

APPARENT FORAGE TREND: Decreasing (ground cover was mud and vegetation in 
the riparian area) 

ESTIMATED FORAGE PRODUCTION: 5pring 40Ibs/acre; adjacent uplands 700 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of spring 
=5 
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Page 2; Q02S 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea milfefolium 

Populus tremu/oides Symphoricarpos oreophilus Equisetum alVense 

Ranuncu/us cymba/aria 

Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length genily sloping (> 'j 35°): 700 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

7} rhis is a sprinq area' 

Center Side 
o 55 
o 0 
o 20 

700 25 

2} Probably a qood "control" site (outside the subsidence zone)' 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

3} rhere were lots of cattle hoof-prints (disturbance) ' Most all veqetat;ion had been remOVe by 
animals' 
if) fill stuKeS We/"e Ivcuted· 
5) It appeared the sprinq had been duq out (see photo) to create water for cattle? 
6) Consequently. the sprinq consisted of a 6 ft diameter pool with almost no riparian veqetation 
and muddy banks' 
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Page 3; 002S 
Ouitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea mille folium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Agrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
9.00 

1.00 

19.00 

1.00 
19.00 

1.00 
0.00 
6.00 
7.00 
0.00 
0.00 

33.00 
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Page 4; 002S 
Ouitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCfi liON: Southern Wasatch Plateau, Utah 

Dfir€: October 1-2, 2015 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: ficord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € (90°) 

STREAM GRADIENT: 1-2° 

ELEVATION: 8,310 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: fispen 

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: Unstable from recent f700ding impact· 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre (lots of cattle use since July) 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (on river bank 
near the water)· 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus Iremuloides Artemisia /ridenlala Asler sp. 

Rosa woodsii Equiselum arvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agroslis slolonifera 

Juncus arcticus 

% bank length undercut «90°): 0 on both sides due to flooding· 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

BANK CONDiTiON 
% bank length vegetated, stable: 85 
% bank length unvegetated, stable: 75 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 0 

NOTES: 

7) This is a channel site' 
2) fI qood 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 topoqraphy· The narrow channel sites are more straiqht-Forward to 
monitor than this type' 
4-) Interestinqly, the adjacent aspen understory (that I considered upland) continues to have 
more wireqrass present· This may be a Function of the shade prolonqinq snow-melt· rhis area 
was covered by deposition due to floods (see below)· 
5) rhis wireqrass area should be noted durinq each sample period' 
6) On the riqht side, it is diFficult to separate the upland From the riparian' 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalElymus salinus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis stolonifera 
Juncus arcticus 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

3.00 
4.00 

14.00 

2.00 

24.00 

9.00 
24.00 

9.00 
0.00 
2.00 
0.00 
0.00 
0.00 

35.00 
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Page 4; Q03C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOllS 

WATERBODY NAME: South Fork Quitchupah Creek 

toc~ TION: Southern Wasatch Plateau, Utah 

D~T£: October 1-2, 2015 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: ~cord takes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (3lfOO)] 

STREAM GRADIENT: 1-2° 

ELEVATION: 8,370 ff; 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ~spen Right: ~spen/8Iue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(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 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (lots of 
cattle impact) 

B-13 



Page 2; Q04S 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: h1ining. grazing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 75 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 75 

NOTES: 

1) rhis is a sprinq area' 
2) It is a qood control station; outside current subsidence plans' 
3) rhere was not a lot of water here except that in the hoof-prints' 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arclicus 

.lunGus lonaistylis 

Poa pratensis 

4) Nebraska sedqe dominated the wettest areas' L-eft side riparian veqetation chanqed to more 
upland species' 
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Page 3; 004S 
Ouitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophi/usIPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncu/us cymba/ariaiCarex nebrascensis 
Carex nebrascensis 
Carex nebrascensislAgrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
10.00 

7.00 
32.00 

19.00 

39.00 
19.00 
39.00 

0.00 
2.00 
6.00 
0.00 
0.00 

56.00 
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Page 4; 004S 
Ouitchupah Creek 
Riparian Study: October 2015 

Q04S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork Quitchupah Creek 

£,OCA liON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord £'akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294 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: £'ate 

APPARENT FORAGE TREND: Stable, but cattle were making it less stable· 

ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre 

BEAVER ACTIVITY: Yes, just upstream 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 
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Page L; QUoS 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mininq, qraz.inq 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies conco/or Salix boothii Equisetum arvense 

Picea pungens Symphoricarpos oreophilus Geranium richardsonii 

Pinus flexilis Ranunculus cymba/aria 

Populus tremuloides 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 700 in sprinq 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
Of- h<3nk length "entlv c-I"nin" ("13C;:O\. 1rlrl JU tJc.A I I ~ J ..J VtJlI ~ .... v J- I V v 

% bank length with overhanging vegetation: 20 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 75 
% bank length unvegetated, unstable: 5 

NOTES: 

1) This is a well-defined sprin9 area' 
2) A 900d control station; it is just outside current subsidence plans' 

Grasses (or grasslike) 

Agrostis sto/onifera 

Carex nebrascensis 

3) When I placed the transect tape, it formed a "V" shape to measure' This tape was placed if 
ft from the upland banK for 82 ft of riparianlsprin9 vegetation' 
if) F()r thi" "ample perind, thp.rp. INa" not a lot of Wfltu other than that in all the hoof-prints' 
5) NebrasKa sedge dominated the wettest areas' 
6) In October 2015, there was about 20% water COVer and 80% vegetation' It lOOKed better 
this year' 
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Page 3; 005S 
Ouitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungenslPopulus tremuloides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensis/Agrostis stoloniferalRanunculus cymbalaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
8.00 

37.50 37.50 

18.00 

75.00 
18.00 
75.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Page 4; Q05S 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q05S 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCflI/ON: Southern Wasatch Plateau, Utah 

DflT£: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was IV (3300
)] 

STREAM GRADIENT: 7-20 

ELEVATION: 8,373 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: Only semi-stable due to cat;t;le impacts 

ESTIMATED FORAGE PRODUCTION: 50 Ibs/acre in the sprint}; 400 in the 
adjacent to it· 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4 (cat;t;le 
impact) 
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Page 2; 006S 
Ouitchupah Creek 
Riparian Study: October 2015 

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 Equiselum aNense Agroslis slolonifera 

Salix boothii Taraxacum officinale Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 700 (There was water in all hoof-prints)­
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 25 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: lIO 
% bank length unvegetated, unstable: 35 (cattle impact) 

NOTES: 

7) Only measured obvious, well-defined sprin9 area-
2) Left side measured to bank (3 Ft)-
3) Cattle had a 9reat impact For this sample period-
if) Riparian/wetland vegetation was measured in the sprin9 channel only-
5) Vegetation cover was 25% in the sprin9 area and 75% in the adjacent uplands-
6) the sample station was located within current planned subsidence z.one-
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Page 3; Q06S 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremu/oides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
i 

Carex nebrascensis/Agrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

3.00 
9.00 

4.00 4.00 

12.00 

7.00 
12.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20 .00 
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Page 4; 006S 
OUitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q06S 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCf1 nON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: I1cord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but Flow here was N (5°)] 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,285 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: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,200 Ibs/acre (catt;/e 9raz.ed durin9 the 
summer) 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe ; 5=extreme): 7 
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Page 2; Q07C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing 
(cat:;t;le & wildlife), huntin9, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea millefolium 

Salix boothii Trifolium sp. 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 50 on right side' 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length gently sloping (>135°): 700 incised (78") channel 
% bank length with overhanging vegetation: 700 on both sides; it was diFficult 

to even see the stream water due to the vegetation 

BANK CONDITION 
% bank length vegetated, stable: 98 
% bank length unvegetated, stable: 7 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 7 

NOTES: 
7) 'his site is in the middle of a meadow' 
2) Riqht side: ,his area looked diFFerent than earliest sample periods- Now the transect line was 
mostly all riparian veqetation with a lot Nebraska sedqe' I think these communities are dynamic 
and can show year-to-year diFFerences based on water reqimes' For example, I think in the dryer 
years diFFerent species are more prominent For cover and production and the same For the wetter 
years' 
3) Left side: ,he riparian community was measured beqinninq in the meadow (where the stake 
would be easily Found later) and ended at the channel bank' 
if) ,here was evidence of a major flood here in 2073 · ,he flood impacts were more depositional 
than erosional-
5) ,his site is within the current planned subsidence zone' 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea mille folium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensisiPoa pratensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 

7.00 

16.50 
11.00 

0.00 

20 .50 

0.00 

54.00 
0.00 

55.00 
0.00 
1.00 
0.00 
0.00 
0.00 

56.00 
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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 

B-28 



RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South ForK QUitchupah CreeK 

{'OCI7 nON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Collins, G· MclJ1i11an 

USGS QUAD 7.5 MINUTE MAP: I7cord {'aKes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E (flow here was 7400
) 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Early due to flooding· 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 (banKS) 
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Page 2; Q08C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: li1inin9, 9razinq 
(cattle & wild life), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus lremuloides Artemisia lridenlala Trifolium sp. 

Salix boolhii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 700 (in water area) 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 

Grasses (or grasslike) 

Agroslis stolonifera 

Carex nebrascensis 

Juncus arcticus 

% bank length gently sloping (>1350
) : 700· The incised channel was Ailed in 

1,/if:L. "ncf: t:/,.,,.,'/inn • •. ,- .. r"-- "vV- " ';J 

% bank length with overhanging vegetation: 

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

NOTES: 

1) ,his site had a strai9htforward area to monitor the riparian zone' 'he station went from low 
water to a low terrace, then a hi9h terrace and finally to the aspen forest' 
2) ,his site is within the current planned subsidence zone' 
3) ,here was evidence of a major fTood here (see 2013 data' 'he fTood impacts were more 
depositional than erosional' 'he riparian ve'jetation was 9reatly impacted and the livinq cover 
decreased, possibly covered over, as a result , 
If) 5ite appears to have stabliud' 
5) L-ots of cattle Use' 
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Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Populus tremuloidesl Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislAgrosfis sfolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

2.00 
6.00 

15.00 

10.00 

25.00 

18.00 
25.00 
18.00 
0.00 
1.00 
0.00 
0.00 
0.00 

44.00 
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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCAIION: Southern Wasatch Plateau, Utah 

DA/£: October 7-2, 2075 

OBSERVER(S): p. Col/ins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord L.akes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 5aqebrush/ Grass Right: Sagebrush/Grass 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: £arly due to Roods 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

I AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing 
(cattle & wildlife), hunting, recreation· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia Iridenlala Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made lip of pools> II' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700· 

Grasses (or grasslike) 

Agroslis sl%nifera 

Juncus arclicus 

Poa pralensis 

% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 'IS 
% bank length unvegetated, stable: 25 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 20 

NOTES: 

7) this site is a straiqhtForward area to monitor the riparian z.one· 
:?) tni~ ~itp. i~ IAlitnin tnI'. wrr~nt: planned subsidttnce zone' 
3) In 2074- & 2075, the len9th of the transect line decreased by 2 Ft, probably due to fToodin9 
mentioned in the 2073 notes' the channel was covered by a lot of sand, so it became less 
incised· This may have resulted in a decrease in the transect len9th' IIlso the ri9ht bank 
slouqhed oFF possibly causin9 some decreased len9th too 
4) the ri9nt side had sloU9ned oFF so much if; W4S about 7 (t From the wooden stake' 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Artemisia tridentatalGrasses 
Artemisia tridentataiGrasses 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

8.00 

12.00 

9.00 

2.00 

17.00 

14.00 
17.00 
14.00 
0.00 
2.00 
1.00 
0.00 
0.00 

34.00 
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Page 4; Q09C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Ql0S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Col/ins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castlegate Sandstone 

STREAM ASPECT: E 

STREAM GRADIENT: 2-30 

ELEVATION: 8,046 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Conifer Right: Conifer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 75 Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

EROSION RATING (1=neg/igib/e; 2=s/ight; 3=moderate; 4=severe; 5=extreme): 5 
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Page 2; Q10S 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Comus sericea Equisetum arvense 

Populus tremuloides Viola adunca 

Pseudotsuga menziesii 

Rosa woodsii 

POOL ATTRIBUTES 
% area in pools: dry 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
~{, ban~\ length undercut «90°): 0 
% bank length gently sloping (>135°): 75 (average) 
% bank length with overhanging vegetation: 50 (conifers) 

Grasses (or grasslike) 

BANK CONDITION Spring channel Outside channel 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length un vegetated , unstable: 

NOTES: 

5 50 
75 
o 

20 

50 
o 
o 

1) 'his site, also called Wedge Sprin9' is often measured for flow by a hydrol09ist· 
2) It had rather low vegetative COVer' 
3) No water surfaced here this sample period· 
4-) ,hue was less horsetail on the left side with frotrJ the previously describe hillside moisture -
enou9h less it may now be considered upland? (Did not)· 'he ri9ht side had more d09wood· 
5) 'he sprin9 was dry ' 
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Page 3; 010S 
Ouitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol 11992) 

UPLAND VEGETATION 
Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericealEquisetum arvense 
Comus sericea 
Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

LEFT RIGHT TOTALS 
0.00 

20 .00 

18.00 
3.00 

22.00 

20.00 

43.00 
20.00 
43.00 

7.00 
0.00 
7.00 
0.00 
0.00 

77 .00 
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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

QI0S 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q71C 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 1-2, 2015 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: f1cord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: f1spen/ConiFer Right: DOU91as Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this infonnation) 

COMMUNITY SUCCESSIONAL STAGE: £arly due to floods 

APPARENT FORAGE TREND: Decreasin9 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

% of Complex 

BEAVER ACTIVITY: Yes at site and 2 new beaver dams were built upstream ,v 

0·25 mi· 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 5 (see photo) 
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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation flooding · 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con color Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremuloides 

Pseudotsur:la menziesii 

Salix lutea? 

POOL A TIRIBUTES 
% area in pools: 80 

% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK CONDITION 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 25 

NOTES: 

1) the plant cover was d0'iwood· 
2) this site was placed at water samplinq station (called 006D)· 
3) there was a rockslide upstream about O' '{- miles (below site lOS) ' 
'{-) the beaver dam upstream had less water in it· 
S) the veqetation here Fairly looked qood· 

Grasses (or grasslike) 

Agroslis stolonifera 

Juncus arcticus 

Poa pratensis 
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Page 3; Q11C 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q11C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Populus tremuloideslAbies concolor 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous Species 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

6.00 
0.00 

6.00 8.00 

6.00 

14.00 
6.00 

14.00 
7.00 
2.00 
1.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

QIle 
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Introduction 

Recently, the SUFCO Coal Mine expanded their underground operations adjacent to and below 

some reaches of the South Fork Quitchupah Creek. The riparian plant communities supported 

along the creek have been and will continue to be monitored for possible impacts that could be 

caused by mine-related subsidence. These studies are 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. Similar to 

2013, the results include two sample periods in 2014 - July 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. 

Elevations of the sample stations fall between 7,700 ft and 8,400 ft above sea level. Geology of 

the study area is within the Cretaceous strata ofthe Mesa Verde Group. The upper sample 

sites lie below the North Horn Formation and are within the Price River Formation. The next 

lower sites are near the contact zone between the Price River Formation and the cliff-forming 

Castlegate Sandstone. Continuing downstream there is one site that is located at the contact 

between Castlegate Sandstone and the Blackhawk Formation. Finally, the lowest site was 

established in the Blackhawk Formation. 

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, nutural variability and benchmark information including the possible impacts on 

the riparian plant communities from mining beneath the creek and nearby springs. 
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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, Utah Division of Water Rights and 

Utah Division of Oil, 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 may have been impacted. 

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 III Riparian Area Evaluation" (Integrated Riparian Evaluation 

Guide, March 1992). 

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

recorded as part ofthis study because scientists forthe SUFCO Mine have conducted other 
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studies that will suffice for that information. AdditionallYI 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 have been l and will 

continue to bel 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 mentionedl 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 III 

protocol. At the sample locationsl 

transect lines have been placed across (or 

perpendicular to) the stream channel. By 

designl the line transects vary in lengths 

which are based on several factors. 

Although sometimes limited by 

topographical featuresl the intent was to 

make the transects long enough to cover 

TABLE 1: RIPARIAN COMPLEX DATA SHEET 

CLIENT: 
SAMPLE NUMBER: 
WATERBODY NAME: 
LOCATION: 
DATf: 
OBSERVER(S): 
QUAD NAME: 
GEOLOGIC PARENT MATERIAL: 
STREAM ASPECT: 
STREAM GRADIENT: 
ELEVATION: • 
SIZE OF COMPLEX: 
ADJACENT UPLAND VEGETATION (looking downstream) 
Lett: 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: 
"PFrtF" nR"FRVFn · 

POOL ATIRIBUTES 
% 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) 

NOTES: 

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

QUANTITATIVE DATA SUMMARY: 
PHOTOGRAPHIC DOCUMENTATION: 
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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-Ieft" and \\river-right", as characterized by looking downstream. Finally, each 

sample site was numbered sequentially and by the hydrologic type. For example, 001C refers 

to the creek name (Quitchupah), station number (01), hydrologic type (channel). Accordingly, 

0025 is 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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SECTION A 

RIP ARIAN COMPLEX 
DATA SHEETS 

for the 

JULY 2014 
SAMPLE PERIOD 



RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO lnine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCflTION: Southern Wasatch Plateau, Utah 

DATE: .July 75-77, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: east (7200
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,335 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Saqebrush/Grass Right: llspen 

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): 2 
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Page 2; Q01C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea millefolium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophilus 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 25 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 50 (right side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short Booth's Willows) 

BANK CONDITION 
% bank length vegetated, stable: 80 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 70 

NOTES: 

7) This is a qood creek channel monitorinq site - It is outside the cattle trail and readily 
monitored-
2) Probably a qood "control" site (outside the subsidence z.one)· 
3) There was quite a bit of cattle use noticed this sample period· 
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q01C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (19921 
LEFT RIGIIT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentate/Poa pratensis 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Agrostis stoloniferalJuncus arcticusi 
Carex nebrascensisiAgrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
10.00 

2.00 
4.00 

20.00 

6.00 

20.00 
6-00 
0.00 
4.00 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q02S 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCflTlON: Southern Wasatch Plateau, Utah 

DATE: july 75-77, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: ~. Flow is N€ (500
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,330 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen 

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: ])ecreasinrj (qround cover was mud and veqetation) 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of sprinq 
=5; outside=3' 
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Page 2; 002S 
Ouitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea millefolium 

Populus tremu/oides Symphoricarpos oreophilus Equisetum arvense 

Ranuncu/us cymba/aria 

Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

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

NOTES: 

7) this is a spring area' 

Side 
70 
20 
5 
5 

2) Probably a good "control" site (outside the subsidence zone)' 
3) there were lots of cattle hoof-prints (disturbance)' 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Poa pratensis 

q) the Bank Condition represents both the bank and wet areas (refer to the photograph)' 
5) the center of the spring was comprised of about qO% water and 60% mud· 
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Page 3; Q02S 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (1992\ 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
POQ pratonsis/AchilloD millofolium 
Geranium richardsonii/Poa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalarial Agrostis stolonifera 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
9.00 

!i.OC 
1.00 

19.00 

6.00 
19.00 
6.00 
0.00 
5.00 
3.00 
0.00 
0.00 

33.00 
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Page 4; 002S 
Ouitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.ocflTlON: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: 13 (900
) 

STREAM GRADIENT: 1-20 

ELEVATION: 8,310 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen 

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=severe; 5=extreme): 3 (on river bank 
near the water)· 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Astersp. 

Rosa woodsii Equisetum Blvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 (filled in) 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 75 
% bank length unvegetated, stable: 75 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 70 

NOTES: 

7) ,his is a channel site' 
2) fI good control station; outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis stolon if era 

Juncus arcticus 

Juncus longistylis 

3) It seems like we needed a sample here, but this may be more difficult to monitor as 
accurately due to the topography' ,he narrow channel sites are more straight-forward to monitor 
than this type' 
4-) Interestingly, the adjacent aspen understory (that I considered upland) had more wiregrass 
present· ,his may be a function of the shade prolonging snowmelt· 
5) ,his wiregrass area should be noted during each sample period· 
6) ,herefore on the right side, it is difficult to separate the upland from the riparian' 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Elymus salinus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensis 
Juncus arcticlls 
Agrostis stolonifera 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
iviOSS (channeij 

TOTAL COVER 

10.00 
14.0 

2.00 
1\ .5 

3.00 

24.00 

10.50 
24.00 

9.50 
0.00 
1.50 
0.00 
0.00 
u.uu 

35.00 
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Page 4; Q03C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q04S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflrION: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € [but flow here was N (3400
)] 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: €arly in sprinq (cattle impact); L.ate 
outside sprinq· 

APPARENT FORAGE TREND: Stable & unstable (unstable in sprinq to caHle) 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre 

BEAVER ACTIVITY: Beaver chewinq on tree from the past 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 
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Page 2; Q04S 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mininq, qraz.inq 
(cattle & wildlife), huntinq, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a pungens Rosa woodsii Achillea millefolium 

Populus tremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 100 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 

Spring/mud area 
55 

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

NOTES: 
7) Ihis is a sprin9 area -

o 
75 
30 

2) It is a 900d control station; outside current subsidence plans-

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) Ihe sprin9 was mostly dry in JUly 2073- In July 207'1-, in the sprin9 area, there was 50% 
water, 50% mud-
'1-) Ihe sprin9 site had several zones of vegetation based on the different water re9imes-
5) Nebraska sedge and spike rush zones seemed to be the wettest areas-
6) Ihere was a lot of impact from cattle tramplin9 here - Because of this some areas had a hi9h 
livin9 cover value, whereas other areas were low-
7) In the sprin9 area, it varied from vegetation to mud to bare9round-
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Page 3; Q04S 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslPopu/us tremu/oides 
Pice a pungensiSa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis st%nifaraIRanuncu/us cymba/aria 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
Lri lER (Channel) 
MUD (channel) 

TOTAL COVER 

1 

9.00 

9.00 

10.00 

7.00 
13.00 

19.00 

29.00 
19.00 
29.00 

0.00 
3.00 
0.00 
0.00 
5.00 

56.00 
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Ouitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOSS 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCIII/ON: Southern Wasatch Plateau, Utah 

DATE: july 75-77, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: IIcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: c; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294- ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/llspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 750lbs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4- in 
spring/riparian area (due to caHle) 
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Page 2; Q05S 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lJ1ininq, qrazinq 
(cattle & wildlife), huntinq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Salix boothii Equisetum alVense 

Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranunculus cymbalaria 

POOL ATTRIBUTES 
% area in pools: 700 (in hoof-prints) 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION (in spring/riparian area) 
% bank length vegetated, stable: 50 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 75 
% bank length unvegetated, unstable: 25 

NOTES: 

7) 'his is a well-defined sprinq area' 
2) fI qood control station; it is just outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis stolon if era 

Carex nebrascensis 

3) When f placed the transect tape, it formed a "U" shape to measure' 'his tape was placed 4 
ft from the upland bank for 72 ft; of riparian/sprinq veqetation' 
4) For this sample period, the water area comprised the entire 38 ft out of the 72 ft mentioned 
above' 
5) 'here was a lot of impact from cattle tramplinq at the site' 
6) 'here was veqetation, water and mud present in the sprinq at the transect line' 
7) In areas alonq the transect line the veqetation cover was ,..,40%; 30% water pockets; 30% mud· 
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Page 3; Q05S 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungensiPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensislAgrostis st%niferaiRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
9.00 

37.00 37.00 

19.00 

74.00 
19.00 
74.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q05S (close up) 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCf1170N: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: f1cord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price RiVer Formation 

STREAM ASPECT: € [but flow here was N (330°)] 

STREAM GRADIENT: 7-20 

ELEVATION: 8,373 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

% of Complex 

APPARENT FORAGE TREND: Stable (adjacent spring); unstable (in spring) 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre in spring; 350 adjacent spring' 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4- (cattle impact 
in spring) 
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Page 2; Q06S 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Ribes sp Equisetum arvense 

Salix boothii Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 0, dry, some moist soil though­
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION (in spring depression) 
% bank length vegetated, stable : 75 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 75 (cattle impact) 

NOTES: 

7) Only measured obvious, well-defined spring area' 
2) L-eft side measured to bank (3 ft)· 

Grasses (or grasslike) 

Agrostis stolonifera 

Poa pratensis 

3) Cattle had a great impact for this sample period· therefore the riparian vegetation was almost 
all located on the sides of the spring channel (see photo) ' 
4-) Riparian/wetland vegetation was measured in the spring channel and 7 ft up left bank' 
5) Vegetation cover was 25% spring area (75% moist mud)· 
6) the sample station was located within current planned subsidence zone' 
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Page 3; Q06S 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (1992\ 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremuloides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

3.00 
9 .00 

4.00 4 .00 

12.00 

8.00 

'12.00 
8.00 
0.00 
0.00 
7.00 
0.00 
0.00 

20.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q06S 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFC.O Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflIION: Southern Wasatch Plateau, Utah 

DATE: july 75-77, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (50)] 

STREAM GRADIENT: 2-30 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,200 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1 =negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q07C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea millefolium 

Salix boothii Trifolium sp. 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 50 (all on right side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length gently sloping (>135°): 700 incised (78',) channel 
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 95 
% bank length unvegetated, stable: 2·5 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 2·5 

NOTES: 

7) rhis site is in the middle of a meadow' 
2) Right side: rhis side had little upland vegetation (some foxtail barley)· It was mostly all riparian 
vegetation with more Nebraska sedge this period' I think these communities are dynamic and can 
show year-to-year differences based on water regimes· For example, I think in the dryer years 
different species are more prominent for cover and production and the same for the wetter years' 
rhere may also be variations from season to season' 
3) L-eft side: rhe riparian community was measured beginning in the meadow (where the stake 
would be easily found later) and ended at the channel bank· rhe entire meadow, however, had 
some wetland species' 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: July 2014 

4) Ihis site is within the current planned subsidence z.one ' 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocoljj992} 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea mille folium 
Poa pratensislAchillea millefo/ium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 

Carex nebrascensislPoa pratensis 
Carex nebrascensislJuncus arcticus 
Agrostis stoloniferalRanuncu/us cymba/aria 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 

7.00 

10.00 
17.00 

o.oc 

20.00 

0.00 

54.00 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

5 5.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOBC 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfl170N: Souchern Wasatch Plateau, Utah 

DATE: July 75-77, 2074-

OBSERVER(S): p. Collins, G· McMi/lan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Ucah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € (flow here was 74-00
) 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quanticacive daca) 

( ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quanticative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Mid 

APPARENT FORAGE TREND: Scable 

ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentara Trifolium sp. 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length gently sloping (>135°): 700 but above the incised (78") 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: 0 
% bank length unvegetated, unstable: 4-

NOTES: 

7) ,his site had a straightForward area to monitor the riparian z.one· 'he station went From low 
water to a low terrace, then a high terrace and Finally to the aspen Forest· 
2) ,his site is within the current planned subsidence z.one· 
3) fI 2073 precipitation event left a lot of sand outside the right side bank· ,his covered some of 
the riparian vegetation, so it reduced the riparian width (see Notes From July 2073) ' 
4) fllso, the water width was greater also decreasing riparian width by about 7 (t. 
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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalGrasses 
Populus tremuloideslSymphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensislJuncus arcticus 
Agrostis stoloniferalRanunculus cymbalaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
16.0C 

6.00 
8.00 

26.00 

14.00 
26.00 
14.00 
0.00 
4.00 
0.00 
0.00 
0.00 

44.00 
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auitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

L..OCfJ170N: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 207q. 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: fJcord L..akes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 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 

(refer to quantitative data results for this information) 

% of Complex 

COMMUNITY SUCCESSIONAL STAGE: Changed to "early" due to f7ooding· 

APPARENT FORAGE TREND: Now unstable 

ESTIMATED FORAGE PRODUCTION: 200 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=ne~li~ible; 2=sli~ht; 3=moderate; 4=severe; 5=extreme); 3 (f7ood) 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lJ1ininq, qrazinq 
(cattle & wildlife), huntinq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia tridentata Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): chanqed to 0 
% bank length gently sloping (>135°): 700 

Grasses (or grasslike) 

Agrostis st%nifera 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: lf5 
% bank length unvegetated, stable: 25 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 25 

NOTES: 

7) This site was once more of a straiqhtforward area to monitor the riparian zone' 
2) This site is within the current planned subsidence zone' 
3) The lenqth of the transect line decreased by 2 ft, probably due to floodinq mentioned in the 
2073 notes' The channel was covered by a lot of sand, so it became less incised· This may have 
resulted in a decrease in the transect lenqth' Also the riqht bank slouqhed off possibly causinq 
some decreased lenqth too' 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Artemisia tridentate/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensislJuncus arcticus 
Equisetum arvensisiPoa pratensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
8.00.00 

1.50 

11 .00 

17.00 

12.50 
17.00 
12.50 
0.00 
1.00 
4.50 
0.00 
0.00 

34.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Ql0S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCA nON: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord ~akes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castlegate Sandstone 

STREAM ASPECT: t 

STREAM GRADIENT: 2-30 

ELEVATION: 8,046 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ConiFer Right: ConiFer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

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

A-17 



Page 2; Q10S 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Comus sericea Equisetum arvense 

Populus tremuloides Viola adunca 

Pseudotsuga menziesii 

Rosa woodsii 

POOL ATTRIBUTES 
% area in pools: 25 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°):0 
% bank length gently sloping (>135°): 75 (averaqe) 
% bank length with overhanging vegetation: 50 (coniFers) 

BANK CONDITION Left 
% bank length vegetated, stable: 10 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 20 

NOTES: 

Right 
25 
75 
o 
o 

Grasses (or grasslike) 

7) This site, also called Wedfje Sprinfj. is oFten measured For flow by a hydrolofjist· 
2) It had rather low vefjetative COVer (see closeup photofjraph)· 
3) Water surFaced at a couple of locations· 
q.) The bottom-line is that there was not much riparian vefjetation and it may be difficult to 
monitor· There was a fjreat deal of horsetail on the leFt side with some hillside moisture influence 
cominfj in contact with the sprinfj zone· The rifjht side had more dOfjwood· 
5) The sprinfj was rather muddy and unstable From a vefjetation standpoint· 
6) Water flow was fjood this sample period· 
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Page 3; Q10S 
Quitchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericealEquisefum arvense 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
liTTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
10.00 

15.0C 

33.00 19.00 

10.00 

67.00 
10.00 
67.00 

0.00 
0.00 
0.00 
0.00 
0.00 

77.00 

A-39 



Page 4; Q10S 
Quitchupah Creek 
Riparian Study: July 2014 

Q lOS (close up) 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLlFNT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q11C 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: ~cord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: ~ 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: ~spel7/C()niFer Right: Douqlas' Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: ~arly due to floods 

% of Complex 

APPARENT FORAGE TREND: DecreaSing but seemed more stable than last sample 
period· 

ESTIMATED FORAGE PRODUCTION: 600 Ibs/acre 

BEAVER ACTIVITY: Yes (upstream) 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (more stable 
due to 2073 flood deposits) 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lJ1ininq, qrazinq 
(cattle & wildliFe), huntinq, recreation flo 0 din q, 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies concolor Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremuloides 

Pseudotsuga menziesii 

Salix lutea? 

POOL ATTRIBUTES 
% area in pools: 50 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 75 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 70 

NOTES: 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Poa pratensis 

7) 2073 flooding seemed to have greatly impacted the riparian community here, but the dogwood 
recovered, is growinlj and regaininlj viljor' 
2) rhis site was placed at water sampling station (called 006D)' 
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Page 3; Q11C 
Qultchupah Creek 
Riparian Study: July 2014 

DATA SUMMARY 

Q11 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (19921 

UPLAND VEGETATION 
Populus tremu/oides/Abies conca/or 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous S(;'!ecies 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

LEFT 

0.00 

12.00 

RIGHT 

3.00 

3.00 

TOTALS 

3.00 

15.00 

3.00 
15.00 
n nn 
6.00 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

QllC 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCfl170fV: Southern Wasatch Plateau, Utah 

DATE: October 7-3, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: East (7200
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Sagebrush/ Grass Right: flspen 

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: Unstable (this had been flooded)· 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 5 
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Page 2; Q01C 
Qultchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea mille folium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophilus 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 50 (left) 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 0 

Grasses (or grasslike) 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 70 (short Booth's willows) 

BANK CONDITION 
% bank length vegetated, stable: 30 
% bank length unvegetated, stable: 20 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 45 

NOTES: 

7) ,his is a stream channel sample site-
2) ,his is a lJood creek channel monitorinlJ site- It is outside the cattle trail and readily 
monitored-
3) Probably a lJood "control" site (outside the subsidence zone)-
4) Cattle were present durinlJ this sample period-
5) 1111 stakes were found-
6) ,here was evidence of a major flood here in 2013 (see October 2073 data)- 'he riparian 
veqetation was qreatly impacted by it - In October 2074, there was still a lot of sediments 
present that were deposited in that flood - and it has been raininlJ hard here the past 2 days 
too-
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Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q01 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (1992) 
LEFT 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentataiPoa pratensis 10.00 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Equisetum arvense 3.00 
Carex nebrascensislAgrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

RIGHl TOTALS 

9.0e 
19.00 

4.00 
7.00 

19.00 
7.00 
0.00 
4.00 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: October 201 4 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q02S 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCflIION: Southern Wasatch Plateau, Utah 

Dflr£: October 7-3, 207'1-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; Flow is N£ (50°) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,330 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen 

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 in 
the riparian area) 

ESTIMATED FORAGE PRODUCTION: 200 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of spring 
='1- (in cattle tracks); outside=3 
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Page 2; 002S 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: minim}, grazing 
(cattle & wildliFe), hunting, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea millefolium 

Populus tremu/oides Symphoricarpos oreophilus Equisetum arvense 

Ranuncu/us cymba/aria 

Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

BANK CONDITION Center 
% bank length vegetated, stable : 0 
% bank length unvegetated, stable: 50 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 50 

NOTES: 

7) This is a spring area' 

Side 
65 
75 
5 

75 

2) Probably a good "control" site (outside the subsidence zone)' 
3) There were lots of cattle hooF-prints (disturbance)' 
q.) fill stakes were located· 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

q.) The Bank Condition represents both the bank and wet areas (reFer to the photograph)' 
5) L.ots of cattle impact here' 
6) The spring was mostly wet (muddy)· There was only about 3 Ft of water in the center' 
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Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalaria/Agrostis sto/onifera 
Carex nebrascensislAgrostis sto/onifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 
7.00 

6.00 
1.00 

17.00 

7.00 
17.00 
7.00 
0.00 
3.00 
5.00 
1.00 
0.00 

33.00 
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCAIION: Southern Wasatch Plateau, Utah 

DArE: October 7-3, 2074 

OBSERVER(S): P- Collins, G- McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E (900
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 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 saplin9s present) 

APPARENT FORAGE TREND: Unstable From recent fToodin9 impact­

ESTIMATED FORAGE PRODUCTION: 200 Ibs/acre (decreased due to f100din9) 

BEAVER ACTIVITY: no 

EROSION RATING (1 =negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3-4 (on river 
bank near the water)-
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN ARE/\: Mining, grazing 
(cattle & wildliFe), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremu/oides Artemisia tridentata Astersp. 

Rosa woodsii Equisetum arvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis st%nifera 

Juncus arcticus 

% bank length undercut «90°): 0 on both sides due to flooding· 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 25 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 65 

NOTES: 
7) This is a channel site' 
2) fJ qood 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 topoqraphy· The narrow channel sites are more straiqht-forward to 
monitor than this type' 
4) Interestinqly. the adjacent aspen understory (that I considered upland) continues to have 
more wireqrass present· This may be a Function of the shade prolonqinq snow-melt· This area 
was covered by deposition due to floods (see below)· 
5) This wireqrass area should be noted durinq each sample period· 
6) On the riqht side, it is difficult to separate the upland From the riparian' 
7) There was evidence of a major flood here since in 2073 (see 2073 data and notes)' The flood 
impacts Were depositional (floodplains) and erosional (stream channel)· The riparian veqetation 
was qreatly impacted· 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service ProtocoU1992} 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentataJElymus salinus 
Populus tremuloides/Juncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Equisetum arvense 
Agrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

4.00 
4.00 

15.00 

1.00 

25.00 

9.00 
25.00 

9.00 
0.00 
2.00 
0.00 
0.00 
0.00 

36.00 
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOq.S 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCA170N: Southern Wasatch Plateau, Utah 

DArE: October 1-3, 2014-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E [but flow here was N (34-00
)] 

STREAM GRADIENT: 1-20 

ELEVATION: 8,310 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 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 900 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (cattle 
impacts) 
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Page 2; 004S 
Ouitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woods;; Achillea millefolium 

Populus tremu/oides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation : 50 

BANK CONDITION 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 30 

NOTES: 
7) Ihis is a sprinq area' 
2) It is a qood control station; outside current subsidence plans· 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus /ongistylis 

Poa pratensis 

3) Ihe sprinq site had several zones of vegetation based on the different water reqimes· 
q) Nebraska sedge and spike rush zones seemed to be the wettest areas' 
5) Ihe riparian vegetation had filled in since October 2073· 
6) Ihe water "cover" was about 30%' 
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Page 3; 004S 
Ouitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslPopulus tremuloides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalariaiCarex nebrascensis 
Agrostis stoloniferalRanunculus cymbalariaiCarex nebrascensis 
Carex nebrascensislAgrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 

4.00 
3.00 

13.00 

6.00 

3.00 
4.00 

14.00 

15.00 

41.00 
15.00 
41.00 

0.00 
9.00 
8.00 
0.00 
0.00 

56.00 
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Quitchupah Creek 
Riparian Study: October 2014 

Q04S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork Quitchupah Creek 

tOCfliION: Southern Wasatch Plateau, Utah 

DflIE: October 7-3, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord takes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: tate 

APPARENT FORAGE TREND: Stable, but cattle were making it less stable' 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre 

BEAVER ACTIVITY: Yes, just upstream 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (due to 
cattle) 
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Page 2; 005S 
Ouitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lY1ininfj, fjrazinfj 

(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con c%r Salix boothii Equisetum arvense 

Picea pungens Symphoricarpos oreophi/us Geranium richardsonii 

Pinus flexilis Ranuncu/us cymba/aria 

(1opu/us tremu/oides 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 30 

NOTES: 
7) This is a well-defined sprinq area' 
2) f1 qood control station; it is just outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

3) When I placed the transect tape, it formed a "U" shape to measure' This tape was placed q. 
ft from the upland bank for 73 ft; of riparian/sprinq veqetation· 
'f) For this sample period, the water area comprised about 35% of the 73 ft; mentioned above' 
5) There was less impact from caule tramplinq at the site when compared to last year (2013) · 
6) There was more veqetation and water compared to 2073, when July had no water, but in 
October water was present· 
7) In October 207'f, there was about 35% water cover and 65% veqetation· It looked better 
this year' 
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Page 3; Q05S 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungenslPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensis/Agrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LInER (channel) 
MOSS (channel) 

TOTAL COVER 

11 .00 
9.0e 

36.50 36.50 

20.00 

73.00 
20.00 
73.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Ouitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q05S 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q065 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCIIIION: Southern Wasatch Plateau, Utah 

DillE: October 1-3, 2014 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E [but flow here was N (3300
)] 

STREAM GRADIENT: 1-20 

ELEVATION: 8,313 ff; 

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: L-ate 

APPARENT FORAGE TREND: Only semi-stable due to cattle impacts 

ESTIMATED FORAGE PRODUCTION: 600 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4 (cattle 
impact) 
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Ouitchupah Cieek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /YIininq, qrazinq 
(cattle & wildlife), huntinq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs Grasses (or grasslike) 

Populus tremuloides Ribas sp Equisetum arvense Agrostis stolon if era 

Salix boothii Taraxacum officinale Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 0 (no water at the transect line but it was muddy; there 
was water in hoof-prints just up from the transect)' 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

) : 0 
% bank length gently sloping (>1350

): 700 
% bank length \Nith overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 85 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 75 (cattle impact) 

NOTES: 

7) Only measured obVious, well-defined spring area' 
2) ~e(t; side measured to bank (3 (t;). 
3) Cattle had an impact For this sample period' ThereFore, the riparian vegetation was almost all 
located on the side of the spring channel' 
q.) Riparian/wetland vegetation was measured in the spring channel only· 
5) The bank was stable, the spring was not· 
6) The sample station was located within current planned subsidence zone' 
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Page 3; QG6S 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremuloides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
3.00 

4.00 4.00 

12.00 

8.00 
12.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20.00 
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q06S 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCIII/ON: Southern Wasatch Plateau, Utah 

DATE: October 7-3, 207tt 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: IIcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: Ii [but flow here was N (50)] 

STREAM GRADIENT: 2-30 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q07C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildliFe), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea mille folium 

Salix boothii Trifolium sp. 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length undercut «90°): 700 now due 2073 to flooding· 
% bank length gently sloping (>135°) : 700 incised (78',) channel 
% bank length with overhanging vegetation: 85 (herb) 

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

NOTES: 
7) this site is in the middle of a meadow' 
2) Riqh/; side: this area looked diFFerent than earliest sample periods' Now the transect line was 
mostly all riparian vefjetation with a lot Nebraska sedqe' I think these communities are dynamic 
and can show year-to-year diFFerences based on water refjimes· For example, I think in the dryer 
years diFFerent species are more prominent For cover and production and the same For the wetter 
years' 
3) /'eR; side: tho riparian community wa~ mca~urcd bCfjinninfij in t/fe meadow (where the stake 
would be easily Found later) and ended at the channel bank· the entire meadow, however, had 
some wetland species, but less cover due to ffoodinq (see below)· 
4-) there was evidence of a major ffood here in 2073· the ffood impacts were more depositional 
than erosional· 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: October 2014 

5) ,his site is within the current planned subsidence zone ' 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service ProtocoU1992t 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensislAgrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
o.oc 

7.00 

23.00 24.00 

0.00 

54.00 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 
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Ouitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCflflON: Southern Wasatch Plateau, Utah 

DATE: October 7-3, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (flow here was 740°) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: £arly due to flooding· 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 600 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 (banks) 
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Page 2; Q08C 
Quitchupah Cieek 
Riparian Study: October 2014 

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 booth;; Carex nebrascensis 

Juncus arcticus 

POOL ATTRIBUTES 
% area in pools: 25 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 50 (Cane on leFt side only) 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): a 
% bank length gently sloping (>135'l 700 but above the incised (6'') channel; 
verticai from water to bank with no undercutting, 
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 55 (less due flooding) 
% bank length unvegetated, stable: 20 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 20 

NOTES: 

7) (his site had a straiqhtforward area to monitor the riparian zone' (he station went from low 
water to a low terrace, then a hiqh terrace and finally to the aspen forest· 
2) (his site is within the current planned subsidence z.one· 
3) (here was evidence of a major flood here (see 2073 data' (he flood impacts were more 
dcpo~itional tlfan ero~ional' (he riparian vcqctation was qr~at;/y impact~d and tJ,~ livinq covu 
decreased, possibly covered over, as a result· 
4) Cattle qrazinq seemed to prefer Nebraska sedqe' 
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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Agrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

4.50 
3.00 

16.00 

2.00 
7.00 

26.00 

16.50 
26.00 
16.50 
0.00 
1.50 
0.00 
0.00 
0.00 

44.00 
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OcflnoN: Southern Wasatch Plateau, Utah 

Dflr£: October 7-3, 2074-

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 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: £arly due to floods 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: <700 Ibs/acre (less now due to 2073 
floods) . 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): q. 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia tridentata Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATIRIBUTES 
% area in pools: a 
% pool area made up of pools> 2' deep: a 

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

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolon if era 

Juncus arcticus 

Poa pratensis 

% bank length undercut «90°): Previously 700 on both sides of the channel, 
but the f700ding filled them in' 

% bank length gently sloping (>135°): 700 but above the incised channel· 
% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 40 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 45 

NOTES: 
7) this site is a straiqhtforward area to monitor the riparian zone' 
2) this site is within the current planned subsidence zone ' 
3) I<eep in mind that the transect veqetation width may be consistent, but the total livinq cover 
may have decreased within the transect zone due to f100dinq & deposition· this area was a qood 
example of that· For example, the left side had 73ft; of riparian veqetation, but its total livinq 
cover was only about 5% because so much sediment was deposited there' 
4) 7 he deposition may also render the area somewhat dryer· 
5) See also July 2074 notes' 
6) the riqht side had slouqhed off so much it was about 7 ft; from the wooden stake' 
7) Riqht side was Wood's rose, so I called it riparian' 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
Artemisia tridentata/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

B.OO 

1.00 

9.00 

13.00 

9.00 

22.00 
9.00 

22.00 
0.00 
3.00 
0.00 
0.00 
0.00 

34.00 
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QTOS 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 7-3, 207lf 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord /..,akes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castlefjate Sandstone 

STREAM ASPECT: Ii 

STREAM GRADIENT: 2-30 

ELEVATION: 8,Olf6 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Conifer Right: Conifer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): If 
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Qultchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Comus sericea Equisetum arvense 

Populus tremuloides Viola adunca 

Pseudotsuga menziesii 

Rosa woodsii 

POOL ATTRIBUTES 
% area in pools: 35 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 75 (average) 
% bank length with overhanging vegetation: 50 (coniFers) 

BANK CONDITION Left 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 80 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 70 

NOTES: 

Right 
20 
80 
o 
o 

Grasses (or grasslike) 

7) ,his site, also called Wedfje Sprinfj, is often measured for flow by a hydrolofjist-
2) It had rather low vefjetative cover-
3) Water surfaced at several locations here probably do to the recent precipitation-
4-) ,he bottom-line is that there was not much riparian vefjetation and it may be difficult to 
monitor- ,here was a fjreat deal of horsetail on the left side with some hillside moisture 
influence cominfj in contact; wit;h the sprinfj z.one-
5) 'he sprinfj was rather muddy and unstable from a vegetation standpoint-
6) ,here was low Iivinfj cover here must of which was horsetail-
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Page 3; Q10S 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocoll1992l 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
10.0C 

12.00 

27.00 28.00 

10.00 

67.00 
10.00 
67.00 

0.00 
0.00 
0.00 
0.00 
0.00 

77.00 
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Page 4; Q108 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

QlOC 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QT1C 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 7-3, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: /? 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Aspen/Conifer Right: Douglas Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to qua nt itative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: /?arly due to floods 

APPARENT FORAGE TREND: Decreasing 

ESTIMATED FORAGE PRODUCTION: 4-00 Ibs/acre 

% of Complex 

BEAVER ACTIVITY: Yes at site and 2 new beaver dams were built upstream N 

0·25 mi' 

EROSION RATING (1 =negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4- (see photo) 
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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation flooding· 

SPECIES OBSERVED: 

Trees Shrubs Forbs Grasses (or grasslike) 

Abies concolor Chrysolhamnus nauseosus Trifolium sp. Agroslis slolonifera 

Comus sericea Juncus arcticus 

Populus tremuloides Poa pratensis 

Pseudotsuga menziesii 

Salix /utea? 

POOL ATTRIBUTES 
% area in pools: 50 (upstream large big pool)' Transect area was 70% pools; 
general area was 50%, 

% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 50 

BANK CONDITION Left 
% bank length vegetated, stable: 50 
% bank length unvegetated, stable: 75 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 75 

NOTES: 

7) rhe plant cover was d09wood· 

Right 
30 
30 
70 
30 

2) Recent flooding appears to have greatly impacted the riparian community here' 
3) rhis site was placed at water sampling station (called 006D)' 
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Page 3; Q11C 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q11C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol 119921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Populus tremu/oides/Abies conca/or 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous Species 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
3.00 

13.00 4.0C 

3.00 

17.00 
3.00 

17.00 
5.00 
5.00 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Qlle 
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Introduction 

The SUFCO Coal Mine has expanded their underground operations near and below some 

reaches of the South Fork Quitchupah Creek. The riparian plant communities supported along 

the creek have been and will continue to be monitored for possible impacts that could be 

caused by mine-related subsidence. These studies are 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 2013 - July and October. Two additional sample stations were 

added to the October sample period. 

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. 

Elevations ofthe sample stations fall between 7,700 ft and 8,400 ft above sea level. Geology of 

the study area is within the Cretaceous strata of the Mesa Verde Group. The upper sample 

sites lie below the North Horn Formation and are within the Price River Formation. The next 

lower sites are near the contact zone between the Price River Formation and the cliff-forming 

Castlegate Sandstone. Continuing downstream there is one site that is located at the contact 

between Castlegate Sandstone and the Blackhawk Formation. Finally, the lowest site was 

established in the Blackhawk Formation. 

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, Utah Division of Water Rights and 

Utah Division of Oil, 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 may have been impacted. 

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 III Riparian Area Evaluation" (Integrated Riparian Evaluation 

Guide, March 1992) . 
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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 that 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 ~ lists the qualitative and 

quantitative data that have 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 III 

protocol. At the 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 

TABLE 1: RIPARIAN COMPLEX DATA SHEET 

CLIENT: 
SAMPLE NUMBER: 
WAT[[HlODY NAM[: 
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 ATIRIBUTES 

% 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) 

NOTES: 

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

QUANTITATIVE DATA SUMMARY: 
PHOTOGRAPHIC DOCUMENTATION: . 
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topographical features, the intent was to make the transects long enough to cover 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 ofthe creek - these references 

mean \\river-Ieft" 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, 001C refers to the creek 

name (Quitchupah), station number (01), hydrologic type (channel). Accordingly, 0025 is 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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SECTION A 

RIP ARIAN COMPLEX 
DATA SHEETS 

for the 

JULy 2013 
SAMPLE PERIOD 



RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflTlON: Southern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ast (120°) 

STREAM GRADIENT: 1-2° 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Sagebrush/ Grass Right: flspen 

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: 500 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 
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Page 2; Q01C 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea mil/efoNum 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophilus 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 50 (left) 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>135°): 0 

Grasses (or grasslike) 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short Booth's Willows) 

BANK CONDITION 
% bank length vegetated, stable: 80 
% bank length unvegetated, stable: 70 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 70 

NOTES: 

T) 'This is a fjood creek channel monitorinfj site' It is outside the cattle trail and readily 
monitored· 
2) Probably a fjood "control" site (outside the subsidence zone)' 
3) 'There was quite a bit of cattle use noticed this sample period· 
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q01 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentataiPoa pratensis 
Poa pratensisfTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Juncus arcticusiRosa woodsii 
Carex nebrascensislJuncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.50 
10.00 

0.50 

3.50 
5.00 

19.50 

9.00 

19.50 
9.00 
0.00 
1.50 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q025 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L.OCfI liON: 50uthern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; Flow is N£ (50°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,330 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: fI spen Right: flspen 

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=severe; 5=extreme): Inside of spring 
=3; outside=4· 
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Page 2; 002S 
Ouitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea millefolium 

Populus tremu/oides Symphoricarpos oreophi/us Equisetum arvense 

Ranuncu/us cymba/aria 

Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

T) Ihis is a sprin9 area-

Center Side 
35 60 
75 20 
30 5 
20 75 

2) Probably a 900d "control" site (outside the subsidence zone)-
3) Ihere Were lots of cottle hoof-prints (disturbance) -

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

if) Ihe Bonk Condition represents both the bonk and wet areas (refer to the photo9raph) -
5) Ihe center of the sprin9 was comprised of about % water and % mud-
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Page 3; Q02S 
Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncu/us cymba/arialAgrostis st%nifera 
Carex nebrascensisiRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
8.00 

6.00 
1.00 

18.00 

7.00 
18.00 
7.00 
0.00 
4.00 
4.00 
0.00 
0.00 

33.00 
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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO lJ1ine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork Quitchupah Creek 

~OCflIION: Southern Wasatch Plateau, Utah 

DATE: july 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord ~akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (90°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Satjebrush/Grass Right: flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: lJ1id (tree saplintjs present) 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (on river bank 
near the water)· 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildliFe), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus Iremuloides Artemisia Iriden/ala Aslersp. 

Rosa woodsii Equisetum arvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agroslis slolonifera 

Juncus arclicus 

Juncus longislylis 

% bank length undercut «900
): 50 on rt side; 100 IF side just above water 

level· The water level may dictate diFFerent results here' 
% bank length gently sloping (>1350

): 0 
% bank length with overhanging vegetation: 0 

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: 

T) This is a channel site' 
2) II qood 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 topoqraphy' The narrow channel sites are more straiqht- forward to monitor 
than this type' 
4) Interestinqly, the adjacent aspen understory (that I considered upland) had more wireqrass 
present· This may be a function of the shade prolonqinq snowmelt· 
5) This wireqrass area should be noted durinq each sample period' 
6) Therefore on the r;qht side, it is difficult to separate the upland from the riparian· 
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Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalElymus salinus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
13.00 

6.50 4.00 

23.00 

10.50 
23.00 
10.50 
0.00 
1.50 
0.00 
0.00 
0.00 

35.00 
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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOlfS 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflrION: Southern Wasatch Plateau, Utah 

DATE: july 2lf-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (3lfOO)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 
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Page 2; 004S 
Ouitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

) : 0 
% bank length gently sloping (>1350

): 700 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 55 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 75 
% bank length unvegetated, unstable: 30 

NOTES: 
1) /his is a sprinfj area" 
2) It is a fjood control station; outside current subsidence plans" 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) 'he sprinfj was mostl!l dr!l in Jul!l 2013" ,here was a 7 ft diameter area of mud in the 
middle where it had received heav!l cattle pressure-
4) ,he sprinfj site had several zones of vefjetation based on the different water refjimes· 
5) Nebraska sedfje and spike rush zones seemed to be the wettest areas' 
6) ,here was a lot of impact from cattle tramplinfj here- Because of this some areas had a hifjh 
livinfj COVer value, whereas other areas Were low' 
7) ,here was almost no water this period - about 4 hoof prints had some water in them' 
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Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophi/usIPopu/us tremu/oides 
Picea pungens/Sa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensislHordeum jubatum 
E/eocharis pa/ustrisIRanuncu/us cymba/aria 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.00 
10.00 

25.00 
8.00 

19.00 

33.00 
19.00 
33.00 

0.00 
4.00 
0.00 
0.00 
0.00 

56.00 
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Quitchupah Creek 
Riparian Study: July 2013 

Q04S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCf/TlOfV: Southern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: f/cord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/f/spen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4 (due to cattle) 
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Page 2; Q05S 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing 
(cat;t;le & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Salix boothii Equisetum arvense 

Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremu/oides Ranuncu/us cymba/aria 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION 
% bank length vegetated, stable: 55 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 20 (due to cattle) 
% bank length unvegetated, unstable: 20 

NOTES: 

1) 'his is a well-defined sprinq area' 
2) fI qood control station; it is just outside current subsidence plans' 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

3) When I placed the transect tape, it Formed a "U" shape to measure' ,his tape was placed 4 
Ft From the upland bank For 72 Ft of riparian/sprinq veqetation' 
4) For this sample period, the water area comprised the entire 38 Ft out of the 72 Ft mentioned 
above' 
5) ,here was a lot of impact From cattle tramplinq at the site' 
6) ,here was veqetation and mud present in the sprinq at the transect line (no water)' 
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Page 3; 005S 
Ouitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boathiilPicea pungens 
Picea pungenslPapu/us tremu/aides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensis/Agrostis sta/aniferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
11 .00 

36.00 36.00 

21.00 

72.00 
21.00 
72.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Page 4; 005S 
Ouitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q05S 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCfI rlON: Southern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Col/ins 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (330°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,373 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4 (caHle impact) 
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Page 2; 006S 
Ouitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Ribes sp Equisetum arvense 

Salix boothii Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 75 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 75 (cattle impact) 

NOTES: 

7) Only measured obvious, weI/-defined sprinq area' 
2) L.eft side measured to bank (3 ft)· 

Grasses (or grasslike) 

Agrostis stolonifera 

Poa pratensis 

3) Cattle had a qreat impact for this sample period· Iherefore the riparian veqetation was almost 
aI/ located on the sides of the sprinq channel (see photo)· 
tl) Riparian/wetland veqetation was measured in the sprinq channel only· 
5) Ihere was 7 ft in the center of the sprinq with water in hoof prints «70% cover here)' 
6) Ihe sample station was located within current planned subsidence zone' 
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Page 3; 006S 
Ouitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol 11992\ 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 

Populus tremu/oides/Salix boothii 
Symphoricarpos oreophi/us/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

3.00 
5.00 

2.50 2.50 

8.00 

5.00 

8.00 
5.00 
0.00 
0.00 
7.00 
0.00 
0.00 

20.00 

A-23 



Page 4; Q06S 
Quitchupah Creek 
Riparian Study: July 2013 

Q06S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCf/IION: Southern Wasatch Plateau, Utah 

DATE: July 24--25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: /3 [but flow here was N (50)] 

STREAM GRADIENT: 2-30 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/aue 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q07C 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(caHle & wildliFe), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea millefolium 

Salixboothii Trifolium sp. 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 50 (all on right side) 

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length gently sloping (>135°): 700 incised (7811
) channel 

% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 95 
% bank length unvegetated, stable: 2·5 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 2·5 

NOTES: 

1) (his site is in the middle of a meadow' 
2) Riqht side: {his area looked diFFerent than the last sample period' {his side had little upland 
veqetation (some Foxtail barley)· It was mostly all riparian veqetation with more Nebraska sedqe 
this period· I think these communities are dynamic and can show year-to-year diFFerences based on 
water reqimes· For example, I think in the dryer years diFFerent species are more prominent For 
COVer and production and the same For the wetter years' (here may also be variations From season 
to season' I am samplinq somewhat earlier this year compared to 2012· 
3) L.eFt side: {he riparian community was measured beqinninq in the meadow (where the stake 
would be easily Found later) and ended at the channel bank' {he entire meadow, however, had 
some wetland species-
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: July 2013 

4) This site is within the current planned subsidence zone' 
S) There was cattle at the site when I was samplin9 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 

UPLAND VEGETATION 
Poa pratensislAchillea mille folium 
Poa pratensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensislPoa pratensis 
Carex nebrascensis 
Juncus arcticus 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

LEFT RIGHl TOTALS 
0.00 

0.00 

7.50 

10.50 
24.00 10.00 

2.00 

0.00 

33.50 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 
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Ouitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIP ARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCflTION: Southern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (Row here was 740°) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(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 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 (banks) 
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Page 2; Q08C 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Trifolium sp. 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

Juncus arcticus 

% bank length gently sloping (>1350
): 700 but above the incised (78',) 

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: 0 
% bank length unvegetated, unstable: if 

NOTES: 

T) 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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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensis/Agrostis stoloniferalRanunculus cymbalaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 

3.00 
5.00 

11 .00 

14.00 

21.00 

22.00 
21.00 
22.00 

0.00 
1.00 
0.00 
0.00 
0.00 

44.00 
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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 

A-32 



RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCfI nON: Southern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 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 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia tridentata Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Poa pratensis 

% 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: 0 
% bank length vegetated, unstable: 2 
% bank length unvegetated, unstable: 3 

NOTES: 

7) ,his site had a straiqhtforward area to monitor the riparian z.one-
2) 'his site is within the current planned subsidence z.one-
3) 'he riparian species composition seemed to be different from the previous sample period - it 
was dominated by different species- I noticed the same thinq at Q07C (see the notes I wrote 
there)-
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Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Arlemisia tridentataiGrasses 
Arlemisia tridentataiGrasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Poa pratensislJuncus arcticus 
Equisetum arvensislPoa pratensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
11 .00 

13.00 
1.00 

21.00 

14.00 
21.00 
14.00 
0.00 
1.00 
0.00 
0.00 
0.00 

36.00 
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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 1-2, 2013 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: east (120°) 

STREAM GRADIENT: 1-2° 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Sagebrush/Grass Right: flspen 

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: Unstable (this had been flooded)· 

ESTIMATED FORAGE PRODUCTION: 50 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 5 
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Page 2; Q01C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: (J1inin9, 9razin9 
(caf;t;le & wildlife), huntin9 and recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Arlemisia IricJefllala AC/Jiltea mille folium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphoricarpos oroophilus 

POOL ATTRIBUTES 
% area in pools: 50 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 50 (left) 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 0 

Grasses (or grasslike) 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short Booth's willows) 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 25 
% bank length un vegetated , unstable: 65 

NOTES: 

7) this is a stream channel sample site-
2) this is a qood creek channel monitorinq site' It is outside the cattle trail and readily 
monitored· 
3) Probably a qood "control" site (outside the subsidence zone)' 
if) Cattle were present durinq this sample period' 
5) fill stakes were Found· 
6) there was evidence of a major f700d here since the last sample period' the f700d impacts were 
more depositional than erosional (see photoqraph) ' the riparian veqetation was qreatly impacted' 
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q01 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentataiPoa pratensis 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Juncus arcticus 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 20.00 

0.50 

1.50 
4.00 6.00 

20 .00 
6.00 
0.00 
4.00 
0.00 
0.00 
0.00 

30.00 
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Page 4; Q01C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Inine 

SAMPLE NUMBER: Q02S 

WATERBODY NAME: South Fork. Quitchupah Creek. 

f..,OCfI TlON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord f..,ak.es, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; Flow is N£ (50°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,330 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: fI spen Right: flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Inid 

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

ESTIMATED FORAGE PRODUCTION: 200 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of spring 
=4 (in cattle track.s); outside=4 
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Page 2; 002S 
Ouitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea mille folium 

Populus tremuloides Symphoricarpos oreophi/us Equisetum arvense 

Ranunculus cymba/aria 

Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 
% bank length unvegetated, stable: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

7) This is a spring area' 

Center Side 
o 60 

50 20 
o 5 

50 75 

2) Probably a good "control" site (outside the subsidence z.one)· 
3) There were lots of cattle hooF-prints (disturbance)' 
if) fill staKes were located· 

Grasses (or grasslike) 

Agrostis s/olonifera 

Carex nebrascensis 

Poa pratensis 

if) The BanK Condition represents both the banK and wet areas (reFer to the photograph)-
5) L.ots ot cattie Impact here-
6) The spring was mostly wet (muddy) · There was only about 7 (t; of water in the center-
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Page 3; 002S 
Ouitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q02S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalarialAgrostis stolonifera 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
8.00 

6.00 
1.00 

18.00 

7.00 

18.00 
7.00 
0.00 
1.00 
7.00 
0.00 
0.00 

33.00 
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Page 4; 002S 
Ouitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork QUitchupah Creek 

/.,OCfI TION: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord /"akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (90°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen 

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: Unstable from recent flooding impact· 

ESTIMATED FORAGE PRODUCTION: 200 Ibs/acre (decreased due to flooding) 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (on river bank 
near the water)· 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing 
(cat;t;le & wildliFe), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus Iremuloides Artemisia Iridenlata Astersp. 

Rosa woodsii Equisetum arvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arclicus 

% bank length undercut «90°): 0 on both sides due to Flooding' 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 25 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 65 

NOTES: 
7) This is a channel site' 
2) fI qood control station; outside current subsidence plans' 
3) It seems like we needed Q sample here, but this may be more diFficult to monitor as 
accurately due to the topoqraphy' The narrow channel sites are more straiqht-forward to monitor 
than this type' 
4) Interestinqly, the adjacent aspen understory (that I considered upland) had more wireqrass 
present· This may be a Function of the shade prolonqinq snow-melt· This area was covered by 
deposition due to Floods (see below)· 
5) This wireqrass area should be noted durinq each sample period, 
6) On the riqht side, it is diFficult to separate the upland from the riparian' 
7) There was evidence of a major Flood here since the last sample period' The Flood impacts were 
depositional (Floodplains) and erosional (stream channel)' The riparian veqetation was qreatly 
impacted' 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalElymus salinus 
Populus tremuloides/Juncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
13.00 

8.00 2.00 

23.00 

10.00 
23.00 
10.00 
0.00 
2.00 
0.00 
0.00 
0.00 

35.00 
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Page 4; Q03C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO lJ1ine 

SAMPLE NUMBER: QOtt-S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCAIION: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: Acord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow here was N (3tt-OO)] 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 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 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (cattle 
impacts) 
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Page 2; 004S 
Ouitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woodsii Achillea millefolium 

Populus Iremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

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

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

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

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

% bank length unvegetated, unstable: 50 
NOTES: 
7) This is a sprinllJ area' 
2) It is a IIJood control station; outside current subsidence plans· 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) The sprinllJ site had several zones of VellJetation based on the different water rellJimes· 
4-) Nebraska sedllJe and spike rush zones seemed to be the wettest areas' 
5) There was a lot of impact from cattle tramplinllJ here' Because of this some areas had a 
hillJher livinq cOVer value, whereas other areas were relatively low' 
6) There was much more water when compared to July when there was almost no water present 
- about 50% of the hoof prints had some water in them, the remainder Were muddy· 

B-14 



Page 3; 004S 
Ouitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophi/us/Popu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncu/us cymba/ariaiCarex nebrascensis 

Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.00 
10.00 

19.00 

6.00 6.00 

B.OO 6.00 14.00 

19.00 
20.00 

0.00 
9.00 
B.OO 
0.00 
0.00 

56.00 
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Page 4; 004S 
Ouitchupah Creek 
Riparian Study: October 2013 

Q04S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q055 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

L.OCfl170N: 50uthern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord i,akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,29q. ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue 5pruce/Willow Right: Blue 5pruce/flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: i,ate 

APPARENT FORAGE TREND: 5table, but cattle Were making it less stable' 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negJigible; 2=slight; 3=moderate; 4=severe; 5=extreme): q. (due to cattle) 
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Page 2; Q05S 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a pungens Salix boot/Iii Equisetum arvense 

Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranunculus cvmba/aria 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION 
% bank length vegetated, stable: 55 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 20 (due to cattle) 
% bank length unvegetated, unstable: 20 

NOTES: 

7) this is a well-defined sprinq area ' 
2) fi qood control station; it is just outside current subsidence plans' 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

3) When I placed the transect tape, it formed a "U" shape to measure' this tape was placed Lf 
ft from the upland bank for 73 Ft of riparian/sprinq veqetation' 
Lf) For this sample period, the water area comprised about '10% of the 73 Ft mentioned above' 
5) there was a lot of impact from cattle tramplinq at the site' 
6) There was veqetation and mud present in the sprinq at the transect line (no water was 
present in July, but quite a bit in October)· 
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Page 3; Q05S 
Quitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungens/Popu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

36.50 36.50 

20.00 

73.00 
20 .00 
73.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Page 4; 005S 
Ouitchupah Creek 
Riparian Study: October 2013 

Q05S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q065 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

~OCfI TlON: 50uthern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord ~akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: /3 [but Row here was N (330°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,373 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: ~ate 

% of Complex 

APPARENT FORAGE TREND: Semi-stable due to caf:;f:;le impacts 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4 (cattle impact) 
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Page 2; Q06S 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Ribes sp Equisetum arvense 

Salix boothii Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 (not water but it; was muddy)· 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 85 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 75 (cattle impact) 

NOTES: 

7) Only measured obvious, weI/-defined sprinq area' 
2) L.eFt side measured to bank (3 Ft), 

Grasses (or grasslike) 

Agrostis stolonifera 

Poa pratensis 

3) Cattle had a qreat impact For this sample period' ThereFore, the riparian veqetation was 
almost aI/ located on the side of the sprinq channel' 
4) Riparian/wetland veqetation was measured in the sprinq channel only' 
5) The bank was stable, the sprinq was not' 
6) The sample station was located within current planned subsidence zone' 
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Page 3; 006S 
Ouitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremulaides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis stolonifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

3.00 
9.00 

7.00 1.00 

12.00 

8.00 

12.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20.00 
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Page 4; 006S 
Ouitchupah Creek 
Riparian Study: October 2013 

Q06S 

PHOTOGRAPHIC DOCUMENTATION 

B-24 



RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: Souch Fork Quicchupah Creek 

LOCfJ -nON: Sou chern Wasacch Placeau, Ucah 

DATE: Occober 4, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord Lakes, Ucah 

GEOLOGIC PARENT MATERIAL: Price River Formacion 

STREAM ASPECT: £ [buc flow here was N (5°)] 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,285 fc 

SIZE OF COMPLEX: (see quancicacive daca) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer co quancicacive daca resulcs for chis informacion) 

COMMUNITY SUCCESSIONAL STAGE: Mid 

APPARENT FORAGE TREND: Scobie 

ESTIMATED FORAGE PRODUCTION: 7,700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q07C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsii Achillea millefolium 

Salix boothii Trifolium sp. 

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

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

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 700 now due to Flooding· 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordoum jubatum 

Poa pratensis 

% bank length gently sloping (>135°): 700 incised (78',) channel 
% bank length with overhanging vegetation: 85 (herb) 

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

NOTES: 
1) ihis site is in the middle of a meadow' 
2) Riqht side: ihis area looked diFFerent than the last sample period· ihis side had little upland 
veqetation (some Foxtail barley)· L..ike in July the transect line was mostly al/ riparian veqetation 
with a lot Nebraska sedqe' I think these communities are dynamic and can show year-to-year 
diFFerences based on water reqimes' For example, I think in the dryer years diFFerent species are 
more prominent For COVer and production and the same For the wetter years' 
3) L..ef't; side: ihe riparian community was measured beqinninq in the meadow (where the stake 
would be easily found later) and ended at the channel bank' ihe entire meadow, however, had 
some wetland species, but less COVer due to floodinq (see below)· 
if) ihere was evidence of a major flood here since the last sample period· ihe flood impacts were 
more depositional than erosional' 
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5) rhis site is within the current planned subsidence z.one' 
6) rhere was cattle at the site when I was sampling 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa prafensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislHordeum jubafum 
Juncus arcticus 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

0.00 
0.00 

5.00 

13.50 

28.50 7.00 

0.00 

54.00 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 
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PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

L.OCflIION: 50uthern Wasatch Plateau, Utah 

DATE: October 4, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (flow here was 740°) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 5agebrush/Grass Right: flspen/5nowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: £arly due to flooding· 

APPARENT FORAGE TREND: 5table 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 (banks) 
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PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremu/oides Artemisia tridentala Trifolium sp. 

Salix boolhii 

POOL ATTRIBUTES 
% area in pools: 25 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 25 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 

Grasses (or grasslike) 

Agrostis sl%nifera 

Carex nebrascensis 

Juncus arclicus 

% bank length gently sloping (>135°): 700 but above the incised (72'') 
channel; vertical from water to bank with no undercutting· 
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 55 (less due flooding) 
% bank length unvegetated, stable: 20 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 20 

NOTES: 

1) {his site had a straiqhtForward area to monitor the riparian zone' (he station went From low 
water to a low terrace, then a hiqh terrace and finally to the aspen Forest· 
2) (his site is within the current planned subsidence zone' 
3) {here was evidence of a major flood here since the last sample period' {he flood impacts were 
more depositional than erosional' {he riparian veqetation was qreatly impacted and the livinq COVer 
deCieased, possibly covered O\ler, as Q result-
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DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislJuncus arctic us 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
15.00 

9.50 
6.50 

25.00 

16.00 
25.00 
16.00 
0.00 
3.00 
0.00 
0.00 
0.00 

44.00 
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PHOTOGRAPHIC DOCUMENTATION 

Note depositional layer 

B-32 



RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCA nON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

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: 2-30 

ELEVATION: 8,253 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 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: £ar/y due to floods 

APPARENT FORAGE TREND: Unstable 

% of Complex 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre (less due to floods)· 

BEAVER ACTIVITY: no 

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

B-33 



Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia lridenlala Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Poa pratensis 

% bank length undercut «90°): Previously 700 on both sides of the channel, 
but the Aooding filled them in' 

% bank length gently sloping (>135°): 700 but above the incised (78" Wide) 
channel' 
% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 20 
% bank length unvegetated, stable: '1-0 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 20 

NOTES: 
T) This site had a strai9htforward area to monitor the riparian zone' 
2) This site is within the current planned subsidence zone' 
3) I<eep in mind that the transect vegetation width may be consistent, but the total livin9 cover 
may have decreased within the transect zone due to flo 0 din 9 & deposition· This area was a 900d 
example of that . 
if) The deposition may also render the area somewhat dryer' 
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DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Artemisia tridentataiGrasses 
Artemisia tridentataiGrasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Equisetum arvenselPoa pratensis 
Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

2.00 
12.50 

20.00 

14.50 
20.00 
14.50 
0.00 
1.50 
0.00 
0.00 
0.00 

36.00 
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PHOTOGRAPHIC DOCUMENTATION 

Depositional layer 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q70S 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 9, 2073 

OBSERVER(S): p. Col/ins, E· Petersen, R· [,ong 

USGS QUAD 7.5 MINUTE MAP: Acord [,akes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castlegate Sandstone 

STREAM ASPECT: E 

STREAM GRADIENT: 2-30 

ELEVATION: 8,046 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Conifer Right: Conifer 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Unstable 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: No 

% of Complex 

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

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Comus sericea Equisetum arvense 

Populus tremuloides Viola adunca 

Pseudotsuga menziesii 

Rosa woodsll 

POOL ATTRIBUTES 
% area in pools: 25 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°):0 
% bank length gently sloping (> 135°): 75 (average) 
% bank length with overhanging vegetation: 50 (coniFers) 

BANK CONDITION Left 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 80 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 70 

NOTES: 

Right 
20 
80 
o 
o 

Grasses (or grasslike) 

7) This site, also called Wedqe Sprinq, is often measured for flow by a hydroloqist, 
2) It had rather low veqetative COVer' 
3) Water surfaced at a couple of locations' 
4) The bottom-line is that there was not much riparian veqetation and it may be difficult to 
monitor' There was a qreat deal of horsetail on the left side with some hillside moisture influence 
cominq in contact with the sprinq zone' 
5) The sprinq was rather muddy and unstabie from a veqetat;ion standpoint ' 
6) Because of recent mininq expansion plans, this was the first sample period for this station' 
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DATA SUMMARY 

Q10S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Conifer 
Conifer 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericeaJEquisetum arvense 

Dominant Herbaceous Species 
Equisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND/MUD (channel) 
LITTER 
MOSS 

TOTAL COVER 

0.00 
10.00 

7.00 

22.00 22.00 

10.00 

51.00 
10.00 
51.00 

4.00 
4.50 
6.50 
1.00 
0.00 

77.00 
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PHOTOGRAPHIC DOCUMENTATION 

QI0S 

QIOS (closeup) 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Ql1C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: October 9, 2073 

OBSERVER(S): p. Collins, E· Petersen, R· £'ong 

USGS QUAD 7.5 MINUTE MAP: I1cord £'akes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: E 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: I1spen/ConiFer Right: Douglas Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Early due to floods 

APPARENT FORAGE TREND: Decreasing 

ESTIMATED FORAGE PRODUCTION: 400 Ibs/acre 

BEAVER ACTIVITY: Yes (upstream) 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 5 (see photo) 
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PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con color Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremuloides 

Pseudolsuga menziesii 

Salix lutea? 

POOL ATTRIBUTES 
% area in pools: 50 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 50 

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

NOTES: 

Grasses (or grasslike) 

Agrostis slo/onifera 

Juncus arcticus 

Poa pralonsis 

1) Because of recent minim} expansion plans, this was the first sample period For this station · 
2) Recent flooding appears to have greatly impacted the riparian community here· 
3) rhis site was placed at water sampling station (called 006D)· 
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DATA SUMMARY 

Q11C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 

UPLAND VEGETATION 
Populus tremu/oides/Abies conca/or 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous Species 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

LEFT 

6.00 

5.00 

RIGHT 

2.00 

6.00 

TOTALS 

8.00 

11.00 

8.00 
11.00 
6.00 
5.00 
0.00 
0.00 
0.00 

30.00 
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PHOTOGRAPHIC DOCUMENTATION 

QIIC 
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NOTE: We also visited another water station upstream From QllC (or water station 006C)· This 
site also had the potential For establishment of another riparian monitorinq station· J../owever, the 
recent floodinq that has been described' at several other stations appeared to have nearly 
devastated the veqetation here· lilmost all that remained were small Red-osier doqwood (Cornus 
sericea) trees (more shrub-siz.ed) Iyinq prostrate in the channel· Some of these trees will likely 
survive· 

I saw no reason to monitorinq this site's veqetation From year to year because it can only improve 
- or it is my opinion that subsidence From mininq could not nefjatively impact this community in 

Hydrogeologist, Erik Petersen, sampling the water at station 006C 

Water sampling station 006C 

the Future any more than 
the recent floodinfj has done 
(see the photoqraphs)· 

To substantiate the above 
comments, the water 
monitorinfj station (006C) 
could be easily viewed From 
the rim of the canyon usinq 
a spottinfj scope or 
binoculars· Qualitative data 
could be recorded at that 
time iF desired· 
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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 ripuriun 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 ofthe Colorado Plateau physiographic province. It also lies within 

Sevier County, Utah west of the town of Emery, and is located within the boundaries ofthe 

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 ofthis 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 Oil, 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 "Levellll 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 
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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 III 

protocol. At the 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 ATIRIBUTES 

% 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) 

NOTES: 

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

QUANTITATIVE DATA SUMMARY: 
PHOTOGRAPHIC DOCUMENTATION: 
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the entire stream, its riparian communities, plus an additional 10 ft on each side ofthe 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 ofthe 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, 001C refers to the creek 

name (Quitchupah), station number (Ol), hydrologic type (channel). Accordingly, 0025 is 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: Q01C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfI nON: Southern Wasatch Plateau, Utah 

DATE: f/ugust 8-9, 2012 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: East (7200
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Sagebrush/Grass Right: flspen 

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: 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 tremu/oides Artemisia tridentata Achillea mille folium Juncus arcticus 

Salix boothii Rosa woodsii Taraxacum officina/e Juncus /ongistylis 

Symphoricarpos oreophi/us Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

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°): 0 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

BANK CONDITION 
% bank length vegetated, stable: 85 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 5 

NOTES: 

7) fI stream channel sample area -
2) rhis is Q qood creeK channel monitorinq site- It is outside the cattle trail and readily 
monitored-
3) Probably a qood "control" site (outside the subsidence zone)-

2 



Page 3; Q01C 
Quitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q01 C: 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 oreophi/uslArtemisia tridentataJPoa pratensis 
Poa pratensisfTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Juncus arcticuslJuncus /ongistylis 
Carex nebrascensislJuncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 20.00 

0.50 

3.00 
5.00 8.50 

20.00 
8.50 
0.00 
1.50 
0.00 
0.00 
0.00 

30.00 

3 



Page 4; Q01C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q02S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCA (ION: Southern Wasatch Plateau, Utah 

DATE: August 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: Acord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: E; Flow is NE (500
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,330 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 

5 



Page 2; 002S 
OUitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: mining, graz.ing 
(cattle & wildliFe), hunting, recreation· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea mille folium 

Populus tremu/oides Symphoricarpos oreophi/us Equisetum arvense 

Ranuncu/us cymba/aria 

Taraxacum officina/e 

POOL ATTRIBUTES 
% area in pools: 50 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 
% bank length gently sloping (>1350

): 700 
% bank length with overhanging vegetation : 0 

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 sprin9 area· 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

2) Cattle hooF-prints were common in the vegetation here thus decreasin9 the livin9 COVer· 
3) Probably a 900d "control" site (outside the subsidence zone)· 
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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 pratensislAchillea mille folium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

20.00 

13.00 

20 .00 
13.00 
0.00 
0.00 
0.00 
0.00 
0.00 

33.00 
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Page 4; 002S 
Ouitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO IY/ine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfI liON: Southern Wasatch Plateau, Utah 

DATE: flugust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (90°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: fI spen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: IY/id- (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 

9 



Page 2; Q03C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildliFe), hunting, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Astersp. 

Rosa woodsii Equisetum alVense 

Salix boothii Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolon if era 

Juncus arcticus 

Juncus longistylis 

% bank length undercut «90°): 50 on rt side; IF side vertical 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

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) ~ qood control station; outside current subsidence plans· 
3) It seems like a sample was needed here, but this ma'} be more difficult to monitor as 
accuratel'} due to the topoqraph'}' the narrow channel sites are more straiqht-forward to 
monitor than this t'}pe of area' 
l{-) Interestinql,}, the adjacent aspen understor'} (that was considered upland) had more wireqrass 
present· this ma'} be a function of the shade prolonqinq snowmelt· 
5) this wireqrass area should be noted durinq each sample period' 

10 



Page 3; Q03C 
Quitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q03C: 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 tridentatalElymus salin us 
Populus tremuloideslJuncus arctic us 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Juncus arcticus 
Juncus arcticuslEquisetum arvense 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

8.00 
7.00 

20.00 

15.00 
20.00 
15.00 
0.00 
2.00 
0.00 
0.00 
0.00 

37.00 
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Page 4; Q03C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 

12 



RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOlfS 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCfI TION: Southern Wasatch Plateau, Utah 

DATE: flufjust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOG!C PARENT MATER!AL: Price River Formation 

STREAM ASPECT: £ [but Row here was N (3lfOO)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre 

BEAVER ACTIVITY: no 

% of Complex 

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

13 



Page 2; 004S 
Ouitchupah 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 

Picea pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 

% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 50 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 70 

NOTES: 

7) this is a spring area' 
2) fi good control station; outside current subsidence plans' 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) this spring has a narrow band of water at this sample period, but it is obviously influenced 
by more water other t imes as suqgested by the lateral extent of the riparian/wetland vefJetation 
and wet soils' 
'I) the sprinq site had several zones of vegetation based on the different water regimes' 
5) Nebraska sedqe and spike rush zones seemed to be the wettest areas with a width of 1tf ft· 
6) there was a lot of impact from cattle tramplinq here ' 
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Page 3; 004S 
Ouitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q04S: 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 oreophi/usIPopu/us tremu/oides 
Picea pungensiSa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensislHordeum jubatum 
E/eocharis pa/ustrisIRanuncu/us cymba/aria 
E/eocharis pa/ustrislAgrostis st%nifera 
TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

20.00 

7.00 
8.00 

11.00 
20.00 
26.00 

0.00 
0.00 
0.00 
0.00 
0.00 

46.00 
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Page 4; Q04S 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q04S 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOSS 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfl170N: Southern Wasatch Plateau, Utah 

DATE: flugust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOG!C PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294- ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (due to cattle) 
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Page 2; Q05S 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lJ1ining, grazing 
(cattle & wildlife), hunting, recreation · 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Salix boothii Equisetum arvense 

Pinus fie xi/is Symphoricarpos oreophi/us Geranium richardsonii 

Populus tremu/oides Ranuncu/us cymba/aria 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 20 (cattle impacts) 
% bank length unvegetated, unstable: 20 

NOTES: 

7) This is a well-defined sprinq area· 
2) f/ qood control station; it is just outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

3) When the transect tape was placed, it formed a "U" shape to measure· This tape was 
placed q. ft from the upland bank for 73 ft of riparian/sprinq veqetation· 
q.) f/bout 50% of the transect tape lenqth had water present, the remainder was wet and 
muddy· 
5) There was a lot of impact from cattle tramplinq here · 
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Page 3; 005S 
Ouitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q05S: 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 boothiilPicea pungens 
Picea pungenslPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

20.00 

73.00 

20.00 
73.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Page 4; Q05S 
Quitchupah Creek 
Riparian Study: August 2012 

Q05S 

PHOTOGRAPHIC DOCUMENTATION 

20 



RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCflTION: Southern Wasatch Plateau, Utah 

DATE: flugust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € [but flow here was N (330°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,373 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(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 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (cattle impact) 
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Page 2; 006S 
Ouitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lf1ininq, qrazinq 
(cattle & wildlife), huntinq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremu/oides Ribes sp Equisetum arvense 

Salix boothii Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 25 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 30 (cattle impacts) 
% bank length unvegetated, unstable: 45 

NOTES: 

1) Only measured obvious, well-defined sprin9 area ' 
2) L.eFt side measured to bank (3 Ft)· 
3) Sample station was located within current planned subsidence z.one ' 

Grasses (or grasslike) 

Agrostis stolonifera 

Poa pratensis 
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Page 3; Q06S 
Quitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q06S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (August 2012). 

USDA Forest Service Protocol (19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremu/oides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

3.00 
9.00 

12.00 

B.OO 

12.00 
B.OO 
0.00 
0.00 
0.00 
0.00 
0.00 

20.00 
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Page 4; Q06S 
Quitchupah Creek 
Riparian Study: August 2012 

Q06S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South F-ork QUitchupah Creek 

['OCfI nON: Southern Wasatch Plateau, Utah 

DATE: fluqust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord [,akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but Row here was N (5°)] 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(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 

% of Complex 

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, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Rosa woodsi; 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 50 (rt side) 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pralensis 

% bank length gently sloping (>135°): 700 incised (78'') 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: 

T) ,his site is in the middle of a meadow' 
2) Riqht side: the upland area was obvious as seen by upland veqetation· It was mostly 
dominated by Poa pratensis (althouqh this is now considered a facultative wet/and species)' On 
this side the riparian community was measured where Carex nebrascensis beqan· 
3) L-ef't; side: the riparian community was measured beqinninq in the meadow (where the stake 
would be easily found later) and ended at the channel bank' 'he entire meadow, however, had 
some wetland species· In this meadow there were patches that Were dominated by J..Iordeum 
jubatum' 
't) ,his site is within the current planned subsidence zone' 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (August 2012). 

USDA Forest Service Protocol (1992\ 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislHordeum jubatum 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 

7.00 

8.00 
8.00 

10.50 

20.00 

33.50 
20.00 
33.50 

0.00 
1.50 
0.00 
0.00 
0.00 

55.00 
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Page 4; 007C 
Ouitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

LOCfI liON: Southern Wasatch Plateau, Utah 

DATE: fluqust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (flow here was 7l100) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Saqebrush/Grass Right: flspen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(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 

% of Complex 

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 

Populus tremuloides Artemisia tridenlala Trifolium sp. 

Salix boofhii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 

Grasses (or grasslike) 

Agrosfis sfo/onifera 

Carex nebrascensis 

Juncus arcticus 

% bank length gently sloping (>135°): 700 but above the incised (78',) 
channel; vertical from water to bank with no undercuf:;f:;ing-
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 95 
% bank length unvegetated, stable: 7 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 'I-

NOTES: 

T) ,his site had a strai9htforward area to monitor the riparian zone· 'he station went from 
low water to a low terrace, then a hi9h terrace and finally to the aspen forest· 
2) ,his site is within the current planned subsidence zone· 
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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q08C: 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 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 

6.00 
2.00 

10.00 

15.00 

20.00 

23.00 
20.00 
23.00 

0.00 
1.00 
0.00 
0.00 
0.00 

44.00 

31 



Page 4; Q08C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPflRlflN COIl1PL.EX Dflrfl SJ.1EEr 
flu9ust 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

f.,OCfJ TlON: Southern Wasatch Plateau, Utah 

DATE: fJu9ust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord L.akes, Utah 

GEOLOGiC PARENT MATERIAL: Near the contact between the Price River 
Formation and the Castle(jate Sandstone 

STREAM ASPECT: E 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: S0gebrush/Grass Right: Sa(jebrush/Gra55 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 500 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lJ1ining, grazing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia Iridenlala Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agroslis slo/onifera 

Juncus arcticus 

Poa pralensis 

% bank length undercut «90°): 700 on both sides of the channel' 
% bank length gently sloping (>135°): 700 but above the incised (241') 
channel· 
% bank length with overhanging vegetation: I-Ierbaceous 

BANK CONDITION 
% bank length vegetated, stable: 90 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 2 
% bank length unvegetated, unstable: 3 

NOTES: 

7) Ihis site had a strai9htForward area to monitor the riparian ZOne' 
2) Ihis site is within the current planned subsidence zone' 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: August 2012 

DATA SUMMARY 

Q09C: 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 
Artemisia tridentata/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 
Agrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.00 
10.00 

13.00 
2.00 

19.00 

15.00 
19.00 
15.00 
0.00 
2.00 
0.00 
0.00 
0.00 

36.00 
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Page 4; Q09C 
Quitchupah Creek 
Riparian Study: August 2012 

Q09C 

PHOTOGRAPHIC DOCUMENTATION 
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SECTION 2 

RIPARIAN COMPLEX 
DATA SHEETS 

for the 

OCTOBER 2012 
SAMPLE PERlOD 



RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO lYline 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 2, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: East (720°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,335 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Snowberry/Sagebrush/Grass Right: flspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: lYlid (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: lYIininq, qrazinq, 
huntinq, cattle, wildlife and recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremu/oides Artemisia tridentata Achillea mille folium 

Salix booth;; Rosa woodsii Taraxacum officinale 

Symphoricarpos oreophi/us 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 50 (left) 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 0 

Grasses (or grasslike) 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short 8ooth'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) fI stream channel sample area' 
2) rhis is a 900d creek channel monitorin9 site ' It is outside the cattle trail and readily 
monitored· 
3) Probably a 900d "control" site (outside the subsidence z.one)· 
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q01 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2012). 

USDA Forest Service Protocol L1992} 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentataiPoa pratensis 
Poa pratensis/Taraxacum officina/e 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Juncus arcticus 
Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

0.50 

3.00 
5.00 

20.00 

8.50 

20 .00 
8.50 
0.00 
1.50 
0.00 
0.00 
0.00 

30.00 
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Page 4; Q01C 
Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q02S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 2, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £,. Flow is N£ (50°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,330 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen 

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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Page 2; Q02S 
Quitchupah Creek 
Riparian Study: October 2012 

I 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a pungens Ribes sp. Achillea mille folium 

Populus tremuloides Symphoricarpos oreophilus Equisefum arvense 

Ranunculus cymba/aria 

Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 0 

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

NOTES: 

1) This is a sprin9 area' 
2) Probably a 900d "control" site (outside the subsidence zone)' 

Grasses (or grasslike) 

Agrosfis sfolonifera 

Carex nebrascensis 

Poa pratensis 

3) Cattle hoof-prints Were common in the vegetation here thus decreasin9 the livin9 COVer' 
if) The Bank. Condition represents both the bank. and wet areas (refer to the phot09raph)' 
5) Most of the riparian Vegetation had water surroundin9 it, or 9·0 ft out of 13·5 ft· 
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Page 3; 002S 
Ouitchupah 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 RIGHl TOTALS 

UPLAND VEGETATION 
Poa prafensislAchillea millefolium 
Geranium richardsoniilPoa prafensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncufus cymbafarialAgrostis sfofonifera 
Carex nebrascensislAgrostis sfofoniferalRanuncufus cymbafaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.50 
10.00 

19.50 

13.50 

19.50 
13.50 

0.00 
0.00 
0.00 
0.00 
0.00 

33.00 
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Page 4; 002S 
Ouitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: South Fork Quitchupah Creek 

[;OCflflON: Southern Wasatch Plateau, Utah 

DATE: October 2, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord [;akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: € (90°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen 

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)· 
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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 

Populus tremuloides Artemisia Iridentata Aslersp. 

Rosa woodsii Equisetum arvense 

Salix spp. Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis slolonifera 

Juncus arcticus 

Juncus longislylis 

% bank length undercut «90°): 50 on rt side; IF side vertical 
% bank length gently sloping (>135°): 0 
% bank length with overhanging vegetation: 0 

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: 

T) This is Q chQnnel areQ' 
2) f/ fJood control stQtion; outside current subsidence plQns' 
3) It seems like we needed Q sQmple here, but this mQY be more difficult to monitor as 
accurately due to the topofJraphy· The nQrrow chQnnel sites Qre more strQifJht-forwQrd to monitor 
thQn this type' 
if) InterestinfJly. the adjQcent aspen understory (that I considued upland) had more wiretjrass 
present· This mQY be Q (unction of the shQde prolonfJinfJ snowmelt· 
5) This wirefJrQss Qrea should be noted durinfJ eQch sQmple period' 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q03C: 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 tridentatalElymus salinus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Juncus arcticuslPoa pratensis 
Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.50 

4.50 

10.00 

3.50 
6.00 

19.50 

14.00 
19.50 
14.00 
0.00 
1.50 
0.00 
0.00 
0.00 

35.00 
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Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOlfS 

WATERBODY NAME: Souch Fork Quicchupah Creek 

L.OCflIION: Souchern Wasacch Placeau, Ucah 

DATE: Occober 2, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Ucah 

GEOLOGIC PARENT MATERIAL: Price River Formacion 

STREAM ASPECT: £ [buc flow here was N (3 If 0 0
)] 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 Fc 

SIZE OF COMPLEX: (see quancicacive daca) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer co quancicacive daca resulcs for chis inFormacion) 

COMMUNITY SUCCESSIONAL STAGE: L.ace 

APPARENT FORAGE TREND: Scable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 
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Page 2; 004S 
OUitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lYlininq, qraz-inq 
(cattle & wildlife), huntinq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woodsii Achillea millefolium 

Populus tremuloides Salix boothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

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: 0 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 40 

NOTES: 
7) Ihis is a sprin'l area' 
2) fI 'l00d control station; outside current subsidence plans' 

Grasses (or grasslike) 

Eleocharis 'paluslris 

Hordeum jubalum 

Juncus arclicus 

Juncus longislylis 

Poa pratensis 

3) Ihe riparian/wetland areas appeared to have more water for this sample period when compared 
to flu'lust 2072, Ihe notes in the flu'lust report sU'l'lested it may vary' 
if) The sprin'l site had several zones of ve'letation based on the different water re'limes' 
5) Nebraska sed'le and spike rUSh zones seemed to be the wettest areas' 
6) There was a lot of impact from cat;t;le tramplin'l here' Because of this some areas had a hi'lh 
livin'l COVer value ( e''l' 90%), whereas other areas Were low (e'!)' 30%), so a 60% value was qiven 
above' 
7) Not quite sure why flu'lust total was if6 ft; there was more upland and riparian ve'letation 
this sample period (Check and make appropriate adjustments next visit) , 
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Page 3; 004S 
Ouitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q04S: 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 oreophiluslPopu/us tremu/oides 
Picea pungens/Sa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensislHordeum jubatum 
E/eocharis pa/ustrisIRanuncu/us cymba/aria 
Carex nebrascensis 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
16.00 

26.00 

10.00 
15.00 

5.00 

26.00 
30.00 

0.00 
0.00 
0.00 
0.00 
0.00 

56.00 
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Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q04S 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO !nine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCfJ nON: Southern Wasatch Plateau, Utah 

DATE: October 2, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; flow here was 300 

STREAM GRADIENT: 7-20 

ELEVATION: 8,294 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/fJspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 4 (due to cattle) 
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Page 2; Q05S 
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 

Picea pungens Salix boothii Equisetum arvense 

Pinus fie xi/is Symphoricarpos oreophi/us Geranium richardsonii 

Populus tremu/oides Ranuncu/us cymba/aria 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 20 

BANK CONDITION 
% bank length vegetated, stable: 60 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 20 (due to cattle) 
% bank length unvegetated, unstable: 20 

NOTES: 

7) This is a we/l-defined sprinq area-
2) Ii qood control station; it is just outside current subsidence plans-

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

3) When I used placed the transect tape, it Formed a "U" shape to measure' This tape was 
placed if ft From the upland bank For 73 Ft of riparian/sprinq veqetation' 
if) 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 trampfinq at the site-
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Page 3; 005S 
Ouitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q05S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2012). 

USDA Forest Service Protocol 119921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothiilPicea pungens 
Picea pungens/Popu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 
10.00 

20.00 

73.00 

20.00 
73.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 
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Page 4; 005S 
Ouitchupah 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: Q06S 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 2, 2072 

OBSERVER(S): p. Col/ins 

USGS QUAD 7.5 MINUTE MAP: flcord L-akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but Flow here was N (330°)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,373 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 (cattle impact) 
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Page 2; 006S 
Ouitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildliFe), hunting, recreation· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus Iremuloides Ribes sp Equiselum arvense 

Salix boothii Taraxacum officinale 

POOL ATTRIBUTES 
% area in pools: 700 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 
% bank length gently sloping (>135°): 700 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: a 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 80 (cat;t;le impact) 

NOTES: 

1) Only measured obvious. weI/-defined sprinfj area-
2) L.ert side measured to bank (3 rt)-

Grasses (or grasslike) 

Agrostis slolonifera 

Poa pratensis 

3) Cattle had a fjreater impact this sample period compared to the earlier period this year­
'I) Riparian/wetland vefjetation was measured in thg spring channel only-
5) There was 8 rt or this veqetation in the water/hooF print area-
6) Sample station was located within current planned subsidence z.one-
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Page 3; 006S 
Ouitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q06S: 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 tremu/oides/Salix booth;; 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis st%nifera 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

3.00 
9.00 

12.00 

B.OO 

12.00 
B.OO 
0.00 
0.00 
0.00 
0.00 
0.00 

20.00 
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Page 4; 006S 
Ouitchupah Creek 
Riparian Study: October 2012 

Q06S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

LOCfJrION: 50uthern Wasatch Plateau, Utah 

DATE: October 4, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but f70w here was N (5°)] 

STREAM GRADIENT: 2-30 

ELEVATION: 8,285 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Meadow Right: Meadow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: 5table 

ESTIMATED FORAGE PRODUCTION: 7,000 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7 
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Page 2; Q07C 
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 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 50 (all on right side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Hordeum jubatum 

Poa pratensis 

% bank length gently sloping (>135°): 700 incised (78'') 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: 

1) This site is in the middle of a meadow' 
2) Riqht side: the upland area was obvious as seen by upland veqetation· It was mostly dominated 
by Poa pratensis (althouqh this is now considered a Facultative wetland species)' On this side the 
riparian community was measured where Carex nebrascensis beqan' 
3) LeFt side: the riparian community was measured beqinninq 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· 
if) This site is within the current planned subsidence zone' 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q07C: 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 pratensislAchillea millefolium 
Poa pratensislAchil/ea mil/efo/ium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislHordeum jubatum 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 

7.00 

8.00 
8.00 

10.00 

10.50 

20.00 

33.50 
20.00 
33.50 

0.00 
1.50 
0.00 
0.00 
0.00 

55.00 
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Page 4; Q07C 
Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO !nine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflflON: Southern Wasatch Plateau, Utah 

DATE: October lI, 2012 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (flow here was 1l100) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: flspen/Snowberry 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: !nid-

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 1,000 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

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

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(caHle & wildlife), hunting, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus Iremuloides Artemisia Iridentata Trifolium sp. 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 0 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «900

): 0 

Grasses (or grasslike) 

Agrostis stolon if era 

Carex nebrascensis 

Juncus arcticus 

% bank length gently sloping (>1350
): 700 but above the incised (78") 

channel; vertical from water to bank with no undercuHing-
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 95 
% bank length unvegetated, stable: 7 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: q. 

NOTES: 

T) This site had a strai9htForward area to monitor the riparian z.one' The station went From low 
water to a low terrace, then a hi9h terrace and finally to the aspen Forest-
2) This site is within the current planned subsidence zone-
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Page 3; Q08C 
Quitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q08C: 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 tridentataiGrasses 
Populus tremuloideslSymphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Care x nebrascensis 
Carex nebrascensislAgrostis stoloniferalRanunculus cymbalaria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

10.00 

3.00 
5.00 

10.00 

15.00 

20.00 

23.00 
20.00 
23.00 

0.00 
1.00 
0.00 
0.00 
0.00 

44.00 
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Page 4; Q08C 
Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPflRlflN cotnP/...€X Dflrfl SI-IEEr 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 4, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

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

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 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 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Mid-

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 500 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 7 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Artemisia Iridenlala Trifolium sp. 

Rosa woodsii 

Salix boothii 

POOL ATTRIBUTES 
% area in pools: 0 
% pool area made up of pools> 2' deep: 25 

AQUATIC VEGETATION 
% streambed with filamentous algae: 0 
% stream margin with rooted aquatic: 0 

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolonifera 

Juncus arcticus 

Poa pralensis 

% 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: 0 
% bank length vegetated, unstable: 2 
% bank length unvegetated, unstable: 3 

NOTES: 

1) this site had a strai9ht(orward area to monitor the riparian zone ' 
2) this site is within the current planned subsidence zone' 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

Q09C: 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 
Artemisia tridentata/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
WATER (channel) 
BAREGROUND (channel) 
LITTER 
MOSS 

TOTAL COVER 

9.00 
11 .00 

13.50 1.00 

20.00 

14.50 
20.00 
14.50 
0.00 
1.50 
0.00 
0.00 
0.00 

36.00 
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Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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