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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 

prior to 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. 

The monitoring and mitigation plan for undermining the South Fork of Ouitchupah 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 

macroinvertebrates in the South Fork of Ouitchupah 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 

Ouitchupah Creek. In 2016 a summary monitoring report for the upper reaches (sites 001 - 009) 

of the riparian plant community was compiled for of the South Fork of Ouitchupah 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 included both control and sampling sites, one being outside the 

zone of subsidence and the other being within. It should be noted that one control spring areawas 

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, due to the burn and verbal communications with the 

3-46C 



Canyon Fuel Company, LLC 
SUFCO Mine 

Mining and Reclamation Plan 
December 20, 1991(Ju",e 10, July 2016) 

Division it was decided to end the sampling in 2015 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 Ouitchupah 

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

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

Sites 010S and 011C will continue to be monitored through 2016. 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 2015 and the 

summary report 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. 

3.40 Reclamation Plan 

The Reclamation Plan will include the seed mix and rate of seedlings per acre as well as stocking 

rates for shrub plantings, planting techniques, fertilization methods and amount and frequency of 

application. The fish (see Section 3.2.2) and wildlife plan for the permit area is outlined in Section 

3.4.2. 

3.4.1 Revegetation 

The reclamation plan for final revegetation is included in this section for all lands disturbed by coal 

mining and reclamation operations. 
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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 "N and 3R2S Block "B" Refer to Chapter 3, Section 3.3.3.3 for additional 

information. 
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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 30, 2016. 80th a study of the riparian 

vegetation and flow data (DOGM database) have 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, 2016. Weekly water monitoring will continue 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. 
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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 

the upper Blackhawk Formation and is easily repaired by removing enough of the broken 
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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 aft-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 ~equired 

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, 

are found in the South Fork stream channel and the steps taken or planned to be taken as 

mitigation. Thereafter, Division and the Forest will be advised of continuing mitigation efforts, if 

needed, in the report. 
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Riparian Vegetation Monitoring Table (Addendum) July 2016 

Panel/Block Sites Baseline DOGM Bi -Annual Study Final Report 
No. Sampling Annual 

Report 

2R2S "A" 001C,002S, 2012 2013 2013 - 2015 2016 
003C,004S, 
005S,006S, 
007C,008C, 

009C 

3R2S "B" 0010S,011C 2013 - 2014 - 2016 2017 
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MONITORING IN SELECTED REACHES: 
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August & October 
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Aspen & spruce trees at the study area 
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Introduction 

The SUFCO Coal Mine is planning to expand their underground operations near and below 

some reaches of the South Fork Quitchupah Creek. The riparian plant communities supported 

along the creek will be monitored for possible impacts that could be caused by mine-related 

subsidence. These studies will be conducted before, during, and after the mining takes place. 

This document includes the results of quantitative and qualitative vegetation sampling in 

several locations within and outside the subsidence zones. The results include two sample 

periods in 20U - 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 of the 

USDA National Forest property. Quitchupah Creek and its forks are tributaries to Muddy 

Creek which converges with the Dirty Devil River and ultimately drains into the Colorado River. 

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

sample sites lie within the Price River Formation below the North Horn Formation. The lowest 

study site, however, is near the contact zone between the Price River Formation and the cliff­

forming Castlegate Sandstone. Elevation of the study area is between 8,200 ft to 8,400 ft 

above sea level. 

A variety of biological and other resource information can be studied to evaluate and 

characterize riparian complexes including vegetation, geology, channel morphology, aquatic 

biology, soils, and stream flow. The primary focus of this study was on vegetation to provide 

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

Quitchupah Creek. Regular monitoring will be conducted to provide data to determine long 

term trends, natural variability and benchmark information including the possible impacts on 

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

transects were semi-permanently marked using numbered and flagged wooden stakes and u­

inch metal rods. GPS coordinates were recorded at the stations. With some modifications, the 

vegetation monitoring methods ofthe 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 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 forthe 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 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. 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 1 

RIP ARIAN COMPLEX 
DATA SHEETS 

for the 

AUGUST 2012 
SAMPLE PERIOD 



RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOTC 

WATERBODY NAME: South Fork Quitchupah Creek 

/..,OCflIION: 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: €ast (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: 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: 600lbs/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: August 2012 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs Grasses (or grasslike) 

Populus tremuloides Artemisia tridentata Achillea mille folium Juncus arcticus 

Salix boothii Rosa woodsii Taraxacum officinale Juncus longistylis 

Symphoricarpos oreophilus 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) Ii stream channel sample area' 
2) rhis is a good creek channel monitoring site' It is outside the cattle trail and readily 
monitored· 
3) Probably a good "control" site (outside the subsidence z.one) , 
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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 oreophiluslArtemisia tridentatalPoa pratensis 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Juncus arcticuslJuncus longistylis 
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 

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: 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 

tOCfI liON: Southern Wasatch Plateau, Utah 

DATE: fluqust 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, 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: Decreasinq (qround cover was mud and veqetation) 

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; 002S 
Ouitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: !J1ining, graz.ing 
(cattle & wildlire) , 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 Iivin9 COVer' 
3) Probably a 900d "control" site (outside the subsidence z.one)· 
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Page 3; 002S 
Ouitchupah 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 f19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchilfea milfefolium 
Geranium richardsoniilPoa pratensis 

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) 
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; Q02S 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

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: £ (900
) 

STREAM GRADIENT: 7-20 

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 
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Page 2; Q03C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Astersp. 

Rosa woodsii Equisetum arvense 

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 slolonifera 

Juncus arcticus 

Juncus longistylis 

% bank length undercut «900
): 50 on rt side; If side vertical 

% 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: 5·0 

NOTES: 

7) 'This is a channel area' 
2) Ii qood control station; outside current subsidence plans· 
3) It seems like a sample was needed here, but this may be more difficult to monitor as 
accurately due to the topoqraphy' 'The narrow channel sites are more straiqht-forward to 
monitor than this type of area' 
if) Interestinqly, the adjacent aspen understory (that was 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' 
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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 (19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia fridenfafalElymus salinus 
Populus fremuloides/Juncus arcficus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Juncus arcficus 
Juncus arcficus/Equisefum arvense 

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

TOTAL COVER 

10.00 
10.00 

B.OO 
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 

Q03C 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QO'l-S 

WATERBODY NAME: Souf:;h Fork Quif:;chupah Creek 

L.OCfI'TION: Souf:;hern Wasaf:;ch Pia f:; eau, Uf:;ah 

DATE: fluqusf:; 8-9, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, Uf:;ah 

GEOLOGIC PARENT MATERIAL: Price River Formaf:;ion 

STREAM ASPECT: £ [buf:; flow here was N (3'100
)] 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 ff:; 

SIZE OF COMPLEX: (see quanf:;if:;af:;ive daf:;a) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen Right: flspen/Blue Spruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer f:;o quanf:;if:;af:;ive daf:;a resulf:;s for f:;his informaf:;ion) 

COMMUNITY SUCCESSIONAL STAGE: L.af:;e 

APPARENT FORAGE TREND: Sf:;able 

ESTIMATED FORAGE PRODUCTION: 700lbs/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: August 2012 

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 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°): 
% 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: 

1) (his is a sprin9 area· 
2) A 900d control station; outside current subsidence plans· 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) (his sprin9 has a narrow band of water at this sample period, but it is obviously influenced 
by more water other times as sU9gested by the lateral extent of the riparian/wetland vegetation 
and wet soils· 
4) (he 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 with a width of Ttf ft· 
6) {here was a lot of impact from cattle tramplin9 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 pungens/Sa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensislHordeum jubatum 
E/eocharis pa/ustris/Ranuncu/us cymba/aria 
E/eocharis pa/ustris/Agrostis 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 
B.OO 

11.00 
20.00 
26.00 

0.00 
0.00 
0.00 
0.00 
0.00 

46.00 
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Page 4; 004S 
Ouitchupah 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: Q05S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflIION: Southern Wasatch Plateau, Utah 

DATE: fluqust 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: ~; 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: Mining, grazing 
(cattle & wildlire), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Salix boothii Equisetum arvense 

Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranunculus 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: 

1) this is a well-defined sprinq area' 
2) f/ qood control station; it is just outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis stolonifera 

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; Q05S 
Quitchupah 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 ProtocoU1992) 
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; 0055 
Ouitchupah Creek 
Riparian Study: August 2012 

Q05S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCfl170N: Southern Wasatch Plateau, Utah 

DATE: fluqust 8-9, 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; Q06S 
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 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 sprinq area· 
2) LeFe side measured eo bank (3 (e)· 
3) Sample seaeion was locaeed wiehin currene planned subsidence zone· 

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/aides/Salix baothii 
Symphoricarpas areophilus/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 

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: August 2012 

Q06S 

PHOTOGRAPHIC DOCUMENTATION 

24 



RIPARIAN COMPLEX DATA SHEET 
August 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork Quitchupah Creek 

/....OCfI liON: 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: t [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: 7,000 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, 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 (rt side) 

Grasses (or grasslike) 

Agrostis st%nifera 

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: 

7) 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) ~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' In this meadow there were patches that were dominated by Hordeum 
jubatum' 
4) This site is within the current planned subsidence zone' 
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Page 3; 007C 
Ouitchupah 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 RIGHT 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 

10.00 

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: 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: South Fork Quitchupah Creek 

L.OCfJ rION: Southern Wasatch Plateau, Utah 

DATE: fJuqust 8-9, 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 740°) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Saqebrush/Grass Right: fJspen/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 tridentata Trifolium sp. 

Salixboothii 

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) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

% 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) 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' 

30 



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 119921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
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 
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Page 4; Q08C 
Quitchupah Creek 
Riparian Study: August 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q08C 
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RIPfiRlfiN CO/nPL-€X Dflrfl SI-I€€r 
flugust 2012 

CLIENT: Canyon Fuel Company, SUFCO /nine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L.OCflTION: 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: 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: 5agebrush/Grass Right: 5agebrush/Grass 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community'Name 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: /nid-

APPARENT FORAGE TREND: 5table 

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: 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 
% 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 

Poa pratensis 

% bank length undercut «90°): 700 on both sides of the channel· 
% bank length gently sloping (>135°): 700 but above the incised (24'') 
channel' 
% bank length with overhanging vegetation: I-/erbaceous 

BANK CONDITION 
% bank length vegetated, stable: 90 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 2 
% bank length unvegetated, unstable: 3 

NOTES: 

7) rhis site had a strai9ht(orward area to monitor the riparian zone' 
2) rhis 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(1992J 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Artemisia tridentata/Grasses 
Artemisia tridentatalGrasses 

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 

RIP ARIAN COMPLEX 
DATA SHEETS 

for the 

OCTOBER 2012 
SAMPLE PERIOD 



RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflIION: Southern Wasatch Plateau, Utah 

DATE: October 2, 2012 

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: 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: Mid (tree saplings present) 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 600 Ibs/acre 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=slight; 5=extreme): 3 
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Page 2; Q01C 
Quitchupah Creek 
Kiparian study: October 2012 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

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) 

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: 2·5 
% bank length vegetated, unstable: 2·5 
% bank length unvegetated, unstable: 5 

NOTES: 

7) II stream channel sample area' 
2) ,his 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 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 (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentatalPoa pratensis 
Poa pratensisfTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 

10.00 

0.50 

Juncus arcticus 3.00 
Carex nebrascensislAgrostis stoloniferalRanunculus cymbalaria 

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

TOTAL COVER 

10.00 20.00 

5.00 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 

LOCA nON: Southern iA!asatch Plateau, Utah 

DATE: October 2, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; Flow is N£ (50°) 

STREAM GRADIENT: 7-2° 

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 
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Page 2; 002S 
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 

Picea pungens Ribes sp. Achillea mille folium 

Populus tremuloides Symphoricarpos oreophilus Equisetum arvense 

Ranunculus cymbalaria 

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: 

7) rhis is a sprinq area· 
2) Probably a qood "control" site (outside the subsidence z.one)· 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Poa pratensis 

3) Cattle hooF-prints were common in the veqetation here thus decreasinq the livinq COVer· 
4) rhe Bank Condition represents both the bank and wet areas (refer to the photoqraph)· 
5) Most of the riparian veqetation had water surroundinq it, or 9·0 Ft out of 13·5 Ft· 
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Page 3; Q02S 
Quitchupah Creek 
Riparian Study: October 2012 

DATA SUMMARY 

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

USDA Forest Service Protocol (19921 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncu/us cymba/arialAgrostis st%nifera 
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 

9.50 
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; Q02S 
Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

L-OCfI lION: 50uthern 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: € (900
) 

STREAM GRADIENT: 7-2 0 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 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: 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 
Kiparian ~tudy: Uctober 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 Aster sp. 

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 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 

NOTES: 

T) This is a channel area· 
2) 11 good control station; outside current subsidence plans· 
3) It seems like we needed a sample here, but this may be more diFficult to monitor as 
accurately due to the topography· The narrow channel sites are more straight-Forward to monitor 
than this type· 
4) Interestingly, the adjacent aspen understory (that I considered upland) had more wiregrass 
present· This may be a Function of the shade prolonging snowmelt· 
5) This wiregrass area should be noted during each sample period· 
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Page 3; Q03C 
Quitchupah Creek 
Riparian Study: 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 arcticus/Poa 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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Pt'lOP. 4; QO~C 
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: QOq.S 

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: £ [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 

(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 
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Page 2; Q04S 
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 

Picea pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Salixboothii 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: 4-0 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 20 
% bank length unvegetated, unstable: 4-0 

NOTES: 
1) 'his is a sprinq area' 
2) fI qood control station; outside current subsidence plans' 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

3) ,he riparian/wetland areas appeared to have more water For this sample period when compared 
to fluqust 2012· ,he notes in the fluqust report suqqested it may vary' 
4) ,he sprinq site had several zones of veqetation based on the diFFerent water reqimes' 
5) NebrasKa sedfje and spiKe rush zones seemed to be the wettest areas' 
6) ,here was a lot of impact From cattle tramplinq here' Because of this some areas had a hiqh 
livinq cover value (e'q' 90%), whereas other areas Were low (e'q' 30%), so a 60% value was fjiven 
above' 
7) Not quite sure why fluqust total was 46 Ft,' there was more upland and riparian veqetation 
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 pungensiSalix 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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Page 4; Q04S 
Quitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q04S 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflflOfV: Southern Wasatch Plateau, Utah 

DATE: October 2, 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 300 

STREAM GRADIENT: 1-20 

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): 4 (due to cattle) 
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Page 2; Q05S 
Quitchupah Creek 
Kiparian 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 

Pice a pungens Salix boothii Equisetum arvense 

Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii 

Populus Iremuloides Ranunculus 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 «900

): 0 
% bank length gently sloping (>1350

): 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) (his 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 used placed the transect tape, it Formed a "U" shape to measure' (his tape was 
placed 'f Ft From the upland bank For 73 Ft of riparian/sprinq veqetation-
'f) For this sample period, the water area comprised the entire 38 Ft out of the 73 Ft mentioned 
above-
5) {here was a lot of impact From cattle tramplinq at the site-
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Page 3; Q05S 
Quitchupah 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 (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: 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 

tOCfI lION: Southern Wasatch Plateau, Utah 

DATE: October 2, 2072 

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 (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: tate 

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; Q06S 
Quitchupah Creek 
~iparian 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 Ribes sp Equisetum arvense 

Salix boothii Taraxacum officinale 

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 «900

): 0 
% bank length gently sloping (>1350

): 100 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 10 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 10 
% bank length unvegetated, unstable: 80 (cattle impact) 

NOTES: 

1) Only measured obvious, well-defined sprin9 area' 
2) L.ef't; side measured to bank (3 ft), 

Grasses (or grasslike) 

Agrostis stolonifera 

Poa pratensis 

3) Cattle had a 9reater impact this sample period compared to the earlier period this year' 
LI-) Riparian/wetland vegetation was measured in the sprin9 channel only' 
5) There was 8 ft of this vegetation in the water/hoofprint 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 (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 

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 2012 

Q06S 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCfI TION: Southern 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: £ [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: 7,000 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, graz.ing 
(caf:;f:;le & wildlife), hunf:;ing, recreaf:;ion' 

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 «900

): 50 (all on righf:; side) 

Grasses (or grasslike) 

Agrostis stolon if era 

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: 

7) 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) 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· In this meadow there were patches that were dominated by Hordeum 
jubatum· 
4-) This site is within the current planned subsidence zone' 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: 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 mille folium 
Poa pratensislAchillea mille folium 

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 Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCf/TlON: Southern Wasatch Plateau, Utah 

DATE: October 4, 2072 

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 740°) 

STREAM GRADIENT: 2-3° 

ELEVATION: 8,253 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Sagebrush/Grass Right: f/spen/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 (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, 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 unpercut «90°): 0 

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

Juncus arcticus 

% 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: If 

NOTES: 

T) This site had a straiqhtForward area to monitor the riparian zone' 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 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 RIGH1 TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Populus tremu/oideslSymphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woods;; 

Dominant Herbaceous Species 
Carex nebrascensis 
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 

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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RIPFIRlfiN COIYIPL.EX Dflrfl SI-IEEr 
October 2012 

CLIENT: Canyon Fuel Company, SUFCO lYIine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 4, 2012 

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: E 

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: lYIid-

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): 1 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October £U1 £ 

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

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

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agroslis stolon if era 

Juncus arclicus 

Poa pratensis 

% bank length undercut «90°): 700 on both sides of the channel' 
% bank length gently sloping (>135°): 700 but above the ,incised (2lf" wide) 
channel' 
% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 90 
% bank length unvegetated, stable: a 
% bank length vegetated, unstable: 2 
% bank length unvegetated, unstable: 3 

NOTES: 

1) rhis site had a straiqht(orward area to monitor the riparian zone' 
2) rhis 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 tridentataiGrasses 
Artemisia tridentataiGrasses 

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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Prlgl'! 4; oo~c: 
QUitchupah Creek 
Riparian Study: October 2012 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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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 ofthe 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 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 

terrn 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 ~992). 
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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 J. lists the qualitative and 

quantitative data that have been, and will 

continue to be, collected at each sample 

station. 

Photoqraphic 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: 
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: 
PHOTOGRI\PH TI\KEN: 
LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: 
SPECI ES OBSERVED: 
POOL ATTRIBUTES 

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

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

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

BANK CONDITION (bankfull area only) 

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-left" and "river-right", as characterized by looking downstream. Because there 

were no well defined creek channels within the transect lines of the springs, the 

riparian/wetland vegetation data were not separated in this manner. Finally, each sample site 

was numbered sequentially and by the hydrologic type. For example, 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 

RIPARIAN COMPLEX 
DATA SHEETS 

for the 

JULY 2013 
SAMPLE PERIOD 



RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L.OCATION: 50uthern Wasatch Plateau, Utah 

DATE: July 24-25, 2073 

OBSERVER(S): p. Collins 

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

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: East (720 0
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,335 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 5nowbet"t'y/5aqebrush/Grass Right: Aspen 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid (tree saplings present) 

APPARENT FORAGE TREND: 5table 

ESTIMATED FORAGE PRODUCTION: 500 Ibs/acre 

BEAVER ACTIVITY: no 

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

A-I 



Page 2; Q01C 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing, 
hunting, catt;/e, 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: 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 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) (his 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 2013 

DATA SUMMARY 

Q01C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophiluslArtemisia tridentatalPoa pratensis 
Poa pratensis/Taraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Safix bocthfi 

Dominant Herbaceous Species 
Juncus arcticuslRosa 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 

C.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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Page 4; Q01C 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q01C 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q02S 

WATER BODY NAME: 50uth Fork QUitchupah Creek 

LOCflTION: 50uthern 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: £; 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=severe; 5=extreme): Inside of spring 
=3; outside=4· 

A-5 



Page 2; Q02S 
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 

Picea pungens Ribes sp_ Achillea mille folium 

Populus tremuloides Symphoricarpos oreophilus Equisetum arvense 

Ranunculus cymbalaria 

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 «900

): 0 
% bank length gently sloping (>1350

): 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 sprinq area' 

Center Side 
35 60 
75 20 
30 5 
20 75 

2) Probably a qood "control" site (outside the subsidence zone)' 
3) There were lots of cattle hoof-prints (disturbance)' 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Poa pratensis 

If) The Bank Condition represents both the bank and wet areas (refer to the photoqraph)' 
5) The center of the sprinq 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 ProtocoLL1992} 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncu/us cymba/aria! Agrostis st%nifera 
Carex nebrascensislRanuncu/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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Page 4; 002S 
Ouitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

L.OCfI/ION: 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: £ (90°) 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 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=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: lYIininq, qrazinq 
(cattle & wildlife), huntinq. recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Aster sp. 

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 stolon if era 

Juncus arcticus 

Juncus longistylis 

% bank length undercut «900
): 50 on rt side; 700 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: 

1) '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 malj be more difficult to monitor as 
accuratellj due to the topoqraphlj' 'The narrow channel sites are more straiqht-forward to monitor 
than this tljpe' 
4) Interestinqllj, the adjacent aspen understorlj (that I considered upland) had more wireqrass 
present· 'This malj be a function of the shade prolonqinq snowmelt· 
5) 'This wireqrass area should be noted durinq each sample period' 
6) 'Therefore 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: July 2013 

DATA SUMMARY 

Q03C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Elymus 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 
13.0 

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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Page 4; Q03C 
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: QOLlS 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCfi liON: Southern Wasatch Plateau, Utah 

DATE: july 2L1-25, 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 (3L100)] 

STREAM GRADIENT: 7-2° 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: fispen Right: fispen/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=severe; 5=extreme): 3 
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Page 2; Q04S 
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 

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 «90°): 0 
% bank length gently sloping (>135°): 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: 
7) rhis 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) rhe sprinfj was mostly dry in July 2073· rhere was a 7 ft diameter area of mud in the 
middle where it had received heavy cat;t;le pressure-
'I) rhe sprinfj site had several z.oneS of vefjetation based on the different water refjimes' 
5) Nebraska sedfje and spike rush z.ones seemed to be the wettest areas' 
6) rhere 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) rhere was almost no water this period - about 'f hoof prints had some water in them' 

A-14 



Page 3; Q04S 
Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q04S: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

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

RIPARIAN VEGETATION 
Dominant Woody Species 

.nomin8nt Herhaceo!..!s 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 
10.0 

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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Page 4; Q04S 
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 

~OCfl170N: 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: €; flow here was 30° 

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: ~ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 700lbs/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, graz.ing 
(cattle & wildliFe), hunting, recreation" 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Pice a 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: 

7) This 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" This 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) 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)" 

A-I8 



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 RIGH1 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 
11 .0C 

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 

A-20 



RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork QUitchupah Creek 

L.oCfl170N: Southern Wasatch Plateau, Utah 

DATE: july 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but now here was N (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 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: tate 

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 (cattle impact) 
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Page 2; Q06S 
Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mininq, qrazinq 
(cattle & wildlire), huntinfj, recreation' 

SPECIES OBSERVED: 

Trees Shrubs, Forbs 

Populus tremu/oides Ribes sp Equisetum arvense 

Salix boothii 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 «900

): 0 
% bank length gently sloping (>1350

): 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, well-defined sprinq area' 
2) L.eft side measured to banK (3 ft)· 

Grasses (or grasslike) 

Agrostis st%nifera 

Poa pratensis 

3) Cattle had a qreat impact fo r this sample period' Therefore the riparian veqetation was almost 
all located on the sides of the sprinq channel (see photo)' 
q.) Riparian/wetland veqetation was measured in the sprinq channel only' 
5) There was 7 ft in the center of the sprinq with water in hoo f prints «10% COVer here)' 
6) The sample station was located within current planned subsidence z.one' 
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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 (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremuloides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Uomlnant woody ::>pecles 

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 
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 
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Ouitchupah 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 

L.OCfI nON: 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: £ [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/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 2013 

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 
% bank length undercut «90°): 50 (all on right side) 

Grasses (or grasslike) 

Agrostis st%nifera 

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: 

1) This site is in the middle of a meadow· 
2) Riqht side: This area looked diFFerent than the last sample period· This 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· There may also be variations From season 
to season· I am samplinq somewhat earlier this year compared to 2012· 
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· 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: July 2013 

if) This site is within the current planned subsidence z.one· 
5) There was cattle at the site when I was samplinq 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (July 2013). 

USDA Forest Service Protocol t19921 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea millefolium 

RIPARIAN VEGETATION 
nnmin::lnt Wnnrlv Snf~r.iP.!'; 

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 RIGHT 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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Quitchupah Creek 
Riparian Study: July 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork Quitchupah Creek 

tOCflTION: Southern Wasatch Plateau, Utah 

DATE: july 24-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ (f1ow here was 740°) 

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 Type~) 

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, graz.ing 
(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 «90°): 0 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

% 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) 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 final/I} to the aspen Forest' 
2) this site is within the current planned subsidence z.one' 
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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 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislAgrostis stoloniferaiRanunculus 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 
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RIPARIAN COMPLEX DATA SHEET 
July 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork Quitchupah Creek 

tOCfI T/ON: Southern Wasatch Plateau, Utah 

DATE: July 2'f-25, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, 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: 'f00 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; Q09C 
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 

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 st%nifera 

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: ? 
% bank length unvegetated, unstable: 3 

NOTES: 

7) This site had a straiqhtforward area to monitor the riparian z.one" 
2) This site is within the current planned subsidence z.one" 
3) The 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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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: July 2013 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah C'reek drainage (July 2013). 

USDA Forest Service Protocol11992l 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Artemisia tridentata/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Poa pratensis/Juncus arcticus 
Equisetum arvensis/Poa 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, 5UFCO Mine 

SAMPLE NUMBER: Q01C 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

LOCfI TlON: 50uthern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

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: 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: 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: Mining, graz.ing 
(cattle & wildlife), hunting and recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Achillea mille folium 

Salix boothii Rosa woodsii Taraxacum officinale 

Symphurici:Jrpus ureuphilus 

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 8ooth's willows) 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 25 
% bank length unvegetated, 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 z.one)· 
if) Cattle were present durinq this sample period' 
5) fill stakes were found· 
6) There was evidence of a major flood here since the last sample period' The flood 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 

Q01C: 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 tridentata/Poa pratensis 
Poa pratensis/Taraxacum 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 

0.50 

1.50 
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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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, 5UFCO Mine 

SAMPLE NUMBER: Q025 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

LOCflIION: 50uthern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

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: 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='1 
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Page 2; Q02S 
QUitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: !YIininq, qraz.inq 

(cobble & wildlife), hUl1til19, 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: 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, stabl~: 
% bank length vegetated, unstable: 
% bank length unvegetated, unstable: 

NOTES: 

7) 'This is a sprin9 area' 

Center 
o 

50 
o 

50 

Side 
60 
20 

5 
75 

2) Probably a 900d "control" site (outside the subsidence zone)' 
3) 'There were lots of cattle hooF-prints (disturbance)' 
'I) All stakes were located· 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

'I) 'The 8ank Condition represents both the bank and wet areas (reFer to the phot09raph)' 
5) ~ots of cattle impact here' 
6) 'The sprin9 was mostly wet (muddy)' 'There was only about 7 Ft of water in the center' 
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Page 3; Q02S 
Quitchupah 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 cymba/ariaiAgrostis 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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Quitchupah 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 

LOCfI nON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, 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: 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 saplint}s 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, graz.ing 
(cattle & wild life), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides 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 VF~FTATION 

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

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agrostis stolonifera 

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) ,his 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' '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 snow-melt, ,his area was covered by 
deposition due to floods (see below)· 
5) 'his wireqrass area should be noted durinq each sample period· 
6) On the riqht side, it is dimcuit to separate the upland from the riparian ' 
7) ,here was evidence of a major flood here since the last sample period' 'he flood impacts were 
depositional (floodplains) and erosional (stream channel) · 'he 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 tridentata/Elymus 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 2.0C 

23.00 

10.00 
23.00 
10.00 
0.00 
2.00 
0.00 
0.00 
0.00 

35.00 
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Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOq-S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCflIION: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

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 (3lfOO)] 

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 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: Late 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 3 (cattle 
impacts) 
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Quitchupah Creek 
Riparian Study: October 2013 

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 ric/Jardsonii 

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: 35 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 75 
% bank length unvegetated, unstable: 50 

NOTES: 
1) ,his is a sprinq area' 
2) It is a qood control station; outside current subsidence plans· 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticu5 

Juncus longistylis 

Poa pratensis 

3) ,he sprinq site had several z.ones of veqetation based on the diFFerent water reqimes· 
If) NebrasKa sedqe and spiKe rush z.ones seemed to be the wet;t;est areas' 
5) ,here was a lot of impact From cattle tramplinq here' Because of this some areas had a 
hiqher livinq cOVer value, whereas other areas Were relatively low' 
6) ,here 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' 
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Page 3; Q04S 
Quitchupah 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 oreophiluslPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranuncu/us cymba/arialCarex 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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RIP ARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q05S 

WATERBODY NAME: South Fork Qu;tchupah Creek 

tOCfI rlON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: flcord takes, 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 

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 makinq it less stable' 

ESTIMATED FORAGE PRODUCTION: 700lbs/acre 

BEAVER ACTIVITY: no 

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: October 2013 

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 Salix boothii Equisetum arvense 

Pinus f1exilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranunculus cymbalaria 

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: 55 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 20 (due to caUle) 
% bank length unvegetated, unstable: 20 

NOTES: 

7) (his is a well-defined sprinlj area' 
2) A Ijood 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- rhis tape was placed 4 
ft from the upland bank for 73 ft of riparian/sprinlj veqetation-
4) For this sample period, the water area comprised about 40% of the 73 ft mentioned above-
5) (here was a lot of impact from cattle tramplinq at the site-
6) (here was veljetation 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 f19921 
LEFT RIGHT TOTALS 

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

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensisiAgrostis stoloniferaiRanunculus 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; Q05S 
Quitchupah 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. 

L.OCfI TlON: 50uthern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

OBSERVER(S): p. Collins 

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

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but Flow here was N (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 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

% of Complex 

APPARENT FORAGE TREND: 5emi-stable due to cattle 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; 006S 
Ouitchupah Creek 
Riparian Study: October 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 tremuloides Ribes sp Equisetum arvense 

Salix boothii Taraxacum officina Ie 

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: 

T) Only measured obvious, well-defined sprinq area' 
2) L.e(t side measured to bank (3 Ft)· 

Grasses (or grasslike) 

Agrostis stolon if era 

Poa pratensis 

3) Cattle had a qreat impact For this sample period' ThereFore, the riparian veqetation was 
almost all 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 z.one· 

8-22 



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 (1992) 
LEFT RIGHl 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 
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 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCfJ liON: Southern Wasatch Plateau, Utah 

DATE: October 4, 2072 

OBSERVER(S): p. Collins 

USGS QUAD 7.5 MINUTE MAP: fJcord 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 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Mid 

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 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining. grazing 
(cabbie & wildlife). I,unbinq. recreabion' 

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 
% bank length undercut «90°): 700 now due to Flooding' 

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: 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) Rifiht side: this area looked different than the last sample period' this side had little upland 
veqetation (some foxtail barley)' L.ike in July 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) 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, but less COVer due to floodinq (see below)· 
'(-) there was evidence of a major flood here since the last sample period' the flood impacts were 
more depositional than erosional· 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: October 2013 

5) This site is within the current planned subsidence z.one· 
6) There was cattle at the site when I was samplinq 

DATA SUMMARY 

Q07C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Pr~tocol t1992} 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

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

TOTAL COVER 

LEFT RIGHT TOTALS 
0.00 

5.00 

13.50 

28.50 

0.00 

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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Page 4; 007C 
Ouitchupah Creek 
Riparian Study: October 2013 

Q07C 

PHOTOGRAPHIC DOCUMENTATION 
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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.OCflTlON: 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: E (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: Early 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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Page 2; Q08C 
QUitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: (}1ininq, qraz.inq 
(cattle & wildlife), hun/;infj, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentata Trifolium sp. 

Salix boothii 

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 stolonifera 

Carex nebrascensis 

Juncus arcticus 

% bank length gently sloping (> 135°): 700 but above the incised (72/1) 
channel; vertical from water to bank with no undercutt;nq-
% bank length with overhanging vegetation: 

BANK CONDITION 
% bank length vegetated, stable: 55 (less due Aoodinq) 
% bank length unvegetated, stable: 20 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 20 

NOTES: 

7) 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) There was evidence of a major Aood here since the last sample period- The Aood impacts were 
more depositional than erosional- The riparian veqetat;;on was qreatly impacted and the livinq COVer 
decreased, possibly covered OVer, CiS CI result-
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Page 3; Q08C 
QUitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q08C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992l 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
Populus tremuloides/Symphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislJuncus arcticus 

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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Page 4; Q08C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

Note depositional layer 
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RIPARIAN COMPLEX DATA SHEET 
October 2013 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCflTION: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2073 

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) 

COMMUNITY SUCCESSIONAL STAGE: €arly due to f100ds 

APPARENT FORAGE TREND: Unstable 

% of Complex 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre (less due to f1oods)· 

BEAVER ACTIVITY: no 

EROSION RATI NG (1 =negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 7 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH 'TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(cabbIe & wildlife), hUI7i;il7fj, recreal;iVf1' 

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 stolon if era 

Juncus arcticus 

Poa pratensis 

% bank length undercut «90°): Previously 700 on both sides of the channel, 
but the ftooding 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: 40 
% bank length vegetated , unstable: 20 
% bank length unvegetated, unstable: 20 

NOTES: 
1) This site had a straiqhtForward area to monitor the riparian zone' 
2) This site is within the current planned subsidence zone' 
3) ~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 floodinq & deposition· This area was a qood 
example of that . 
if) The deposition may also render the area somewhat dryer· 
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Page 3; Q09C 
Quitchupah Creek 
Riparian Study: October 2013 

DATA SUMMARY 

Q09C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2013). 

USDA Forest Service Protocol (1992) 

UPLAND VEGETATION 
Artemisia tridentatalGrasses 
Artemisia tridentatalGrasses 

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 

LEFT RIGHT TOTALS 
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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Page 4; Q09C 
Quitchupah Creek 
Riparian Study: October 2013 

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. Collins, £. Petersen, R· L.onq 

USGS QUAD 7.5 MINUTE MAP: flcord L.akes, 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 

8-37 



Page 2; Q10S 
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 

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: 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) 

T) 'his site, also called Wedfje 5prinfj, is often measured for flow by a hydrolofjist, 
2) It had rather low vefjetative COVer' 
3) Water surfaced at a couple of locations' 
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 with the sprinfj z.one' ' 
5) ,he sprinfj was rather muddy and unstable from a vefjetation standpoint' 
6) Because of recent mininfj expansion plans, this was the first sample period for this station' 
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Page 3; 010S 
Ouitchupah Creek 
Riparian Study: October 2013 

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 sericealEquisetum 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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Page 4; Q10S 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

Ql0S (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· Lonq 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Blackhawk Fm 

STREAM ASPECT: E 

STREAM GRADIENT: 2-30 

ELEVATION: 7,780 (t 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: flspen/Coni(er Right: Douqlas 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: Decreasinq 

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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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPH TAKEN : Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lYIininq, qraz.inq 
(cattle & wildlife), hunt;nq, recreation floodinq· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies conc%r Chrysothamnus nauseosus Trifolium sp_ 

Comus sericea 

Populus tremu/oides 

Pseudotsuga menziesii 

Salix /utea? 

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

) : 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 st%nifera 

Juncus arcticus 

Poa pratensis 

1) Because of recent mininq expansion plans, this was the first sample period For this station -
2) Recent floodinq appears to have qreat/y impacted the riparian cammunity here-
3) rhis site was placed at water samplinq station (called 006D)-
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Page3;Q11C 
Quitchupah Creek 
Riparian Study: October 2013 

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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Page 4; Q11C 
Quitchupah Creek 
Riparian Study: October 2013 

PHOTOGRAPHIC DOCUMENTATION 

QIIC 
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Page 5; 006C 
Quitchupah Creek 
Riparian Study: October 2013 

NOlli: We also visited another water station upstream From Q77C (or water station 006C)· Ihis 
site also had the potential For establishment of another riparian monitorinq station· However, the 
recent ffoodinq that has been described at several other stations appeared to have nearly 
devastated the veqetation here· fllmost all that remained were small Red-osier doqwood (Comus 
sericea) trees (more shrub-sized) Iyinq prostrate in the channel· Some of these trees will likely 
survive· 

( saw no reason to monitorinq this site's veqetation From 'lear to 'lear because it can only improve 
- or it is my opinion that subsidence From mininq could not neqatively impact this community in 

Hydrogeologist, Erik Petersen, sampling the water at station 006C 

Water sampling station 006C 

the Future any more than 
the recent ffoodinq has done 
(see the photoqraphs)· 

10 substantiate the above 
comments, the water 
monitorinq station (006C) 
could be easily viewed From 
the rim of the canyon usinq 
a spottinq scope or 
binoculars· Qualitative data 
could be recorded at that 
time iF desired· 
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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 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 evaiuate 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. 
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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 of this study because scientists for the SUFCO Mine have conducted other 
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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 

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: 
S I REAM ASPECT: 
STREAM GRADIENT: 
ELEVATION: . 
SIZE OF COMPLEX: 
ADJACENT UPLAND VEGETATION (looking downstream) 
Left: Right: 
VEGETATIVE DESCRIPTION (Dominance by Community Types) 
COMMUNITY SUCCESSIONAL STAGE: 
APPARENT FORAGE TREND: 
ESTIMATED FORAGE PRODUCTION: 
BEAVER ACTIVITY: 
EROSION RATING: 
PHOTOGRAPH TAKEN: 
LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: 
SPECIES OBSERVED: 
POOL ATTRIBUTES 

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

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

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

BANK CONDITION (bankfull area only) 

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 ~o 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-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 (o~), 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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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO mine 

SAMPLE NUMBER: Q01C 

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: East (7200
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,335 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: SnowberrylSagebrushlGrass 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 Ibslacre 

BEAVER ACTIVITY: no 

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

A-I 
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Page 2; Q01C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lJ1ininq, qrazinq, 
huntinq, cattle, wild/iFe 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 «900

): 0 
% bank length gently sloping (>1350

): 50 (riqht side) 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 25 (short 8ooth'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) rhis 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 zone) -
3) rhere 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 (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophilus/Arlemisia tridentata/Poa pratensis 
Poa pratensisfTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Salix boothii 

Dominant Herbaceous Species 
Agrostis stolonifera/Juncus arcticusi 
Carex nebrascensis/Agrostis stolon if era 

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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Page 4; Q01C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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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.OCflTION: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074 

OBSERVER(S): p. Col/ins, 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: 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 
=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 mille folium 

Populus tremuloides Symphoricarpos oreophilus Equisetum arvense 

Ranunculus cymbalaria 

Taraxacum officinale 

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°): 100 
% 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 
20 70 
20 20 
30 5 
30 5 

2) Probably a good "control" site (outside the subsidence zone)-
3) there were lots of cattle hoof-prints (disturbance)-

Grasses (or grasslike) 

Agroslis stolonifera 

Carex nebrascensis 

Poa pratensis 

if) the 8ank Condition represents both the bank and wet areas (refer to the photograph) -
5) the center of the spring was comprised of about if 0% water and 60% mud-
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Poye 3; 0028 
Ouitchupah 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 (19921 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensis/Achillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalariaiAgrostis 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 
9.0C 

5.00 
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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Quitchupah 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.OCflrION: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 207Q 

OBSERVER(S): p. Collins, G· McMillan 

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: 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: lJ1ininq, qrazinq 
(cattle & wildlife), hunUnq, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides 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 
% bank length undercut «900

): 0 (filled in) 
% bank length gently sloping (>1350

) : 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) This is a channel site ' 
2) II Ijood 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 topoljraphy' The narrow channel sites are more strailjht-forward to monitor 
than this type' 
4) Interestinljly, the adjacent aspen understory (that I considered upland) had more wireljrass 
present' This may be a function of the shade prolonging snowmelt· 
5) This wireljrass area should be noted durinlj each sample period, 
6) Therefore on the rifjht 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(1992) 
LEFT RIGHl' TOTALS 

UPLAND VEGETATION 
Arlemisia tridentatalElymus salinus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

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

TOTAL COVER 

10.00 
14.00 

2.00 
4.50 

3.00 

24.00 

10.50 
24 .00 

9.50 
0.00 
1.50 
0.00 
0.00 
0.00 

35.00 
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Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QO'l-S 

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: £ [but flow here was N (34-00
)] 

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: £ar/y in spring (cattle impact); L.ate 
outside spring' 

APPARENT FORAGE TREND: Stable & unstable (unstable in spring to cattle) 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre 

BEAVER ACTIVITY: Beaver chewing on tree from the past 

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

A-13 
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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 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 
55 

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

NOTES: 
7) ,his 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) ,he sprin9 was mostly dry in July 2073· In July 207tf, in the sprin9 area, there was 50% 
water, 50% mud· 
tf) ,he sprinq site had several zones of veqetation based on the diFFerent water re9imes' 
5) Nebraska sedqe and spike rush zones seemed to be the wettest areas' 
6) ,here was a lot of impact; From cattle tramplinq here' 8ecause of this some areas had a hiqh 
livin9 cover value, whereas other areas were low' 
7) In the sprinq area, it varied From veqetation to mud to bare9round· 
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Page 3; 004S 
Ouitchupoh 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 

UPLAND VEGETATION 
Symphoricarpos oreophiluslPopulus tremuloides 9.00 
Pice a pungenslSalix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis sto/oniferalRanunculus cymba/aria 
Carex nebrascensis 9.00 

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

TOTAL COVER 

RIGHT TOTALS 

10.00 
19.00 

7.00 
13.00 

29.00 
19.00 
29.00 

0.00 
3.00 
0.00 
0.00 
5.00 

56.00 

A-I5 



Page 4; 004S 
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-OCflTIOfV: 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 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: 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 cattle) 
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Page 2; Q05S 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Salix boothii Equisetum arvense 

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) 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 'f 
ft from the upland bank for 72 ft; of riparian/sprinq veqetation' 
'f) For this sample period, the water area comprised the entire 38 ft out of the 72 ft; mentioned 
above ' 
5) There was a lot of impact from cattle tramplinq at the site' 
6) There was veqetation, water and mud present in the sprinq at the transect line' 
7) In areas alonq the transect line the veqetation cover was ",,'f0%; 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 (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothii/Picea pungens 
Picea pungensiPopu/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) 
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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Page 4; Q05S 
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-OCfl170N: 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 (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 

(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 sprin9; 350 adjacent spring· 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): q. (cattle impact 
in sprin9) 
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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, 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, 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 sprin9 area' 
2) l-eft; side measured to bank (3 ft;). 

Grasses (or grasslike) 

Agrostis stolonifera 

Poa pratensis 

3) Cattle had a 9reat impact for this sample period· therefore the riparian vegetation was almost 
all located on the sides of the sprin9 channel (see photo)' 
4) Riparian/wetland vegetation was measured in the sprin9 channel and 7 ft up left; bank· 
5) Vegetation cover was 25% sprin9 area (75% moist mud)· 
6) the sample station was located within current planned subsidence zone' 
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Page 3; 006S 
Ouitchupah 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, SUFCO Mine 

SAMPLE NUMBER: Q07C 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCfl170N: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 2074-

OBSERVER(S): p. Col/ins, 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 (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; 007C 
Ouitchupah 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 miflefolium 

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: 

T) ,his site is in the middle of a meadow' 
2) Right side: 'his 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' 
,here may also be variations From season to season-
3) L.eA; side: ,he riparian community was measured beginning 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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Ouitchupah Creek 
Riparian Study: July 2014 

'I) {his 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 Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea millefolium 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 

Carex nebrascensislPoa pratensis 
Carex nebrascensislJuncus arcticus 
Agrostis stoloniferalRanunculus 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 

0.00 

20.0C 

0.00 

54.00 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 
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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: Q08C 

WATERBODY NAME: South Fork QUitchupah Creek 

L-OCfrnOfV: 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: e (flow here was 74-0°) 

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 
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Page 2; Q08C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremu/oides Artemisia Iridentala 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 «90°): 0 

Grasses (or grasslike) 

Agrostis slolonifera 

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 undercuttinq" 
% 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: 

1) 'This site had a straiqhtForward area to monitor the riparian zone' '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 zone' 
3) II 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)" 
4) IIlso, the water width was qreater also decreasinq riparian width by about 1 (t. 

A-30 



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 RIGHT TOTALS 

UPLAND VEGETATION 
Artemisia tridentatalGrasses 
Populus tremu/oideslSymphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensislJuncus arcticus 
Agrostis 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 
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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Quitchupah 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.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: 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: 200 Ibs/acre 

BEAVER ACTIVITY: no 

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

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 arcticus 

Poa pratensis 

% bank length with overhanging vegetation: (herbaceous only) 

. BANK CONDITION 
% bank length vegetated, stable: 4-5 
% 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 z.one ' 
2) This site is within the current planned subsidence z.one' 
3) The lenqth of the transect line decreased by 2 Ft, probably due to floodinq mentioned in the 
2073 notes' The channel was covered b'f a lot of sand, so it became less incised· This ma'f have 
resulted in a decrease in the transect lenqth ' Also the riqht bank slouqhed oFF possibl'f causinq 
some decreased lenqth too' 
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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 tridentata/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis/Juncus 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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Page 4; Q09C 
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: QTOS 

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: 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 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 (average) 
% 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) rhis site, also called Wedqe Sprinq, is often measured for flow by a hydroloqist· 
2) It had rather low veqetative cover (see closeup photoqraph)' 
3) Water surfaced at a couple of locations' 
'I) rhe bottom-line is that there was not much riparian veqetation and it may be difficult to 
monitor' rhere was a qreat deal of horsetail on the left side with some hillside moisture influence 
cominq in contact with the sprinq zone' rhe riqht side had more doqwood· 
5) rhe sprinq was rather muddy and unstable from a veqetation standpoint· 
6) Water flow was qood 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 sericeaJEquisetum 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 

15.00 

33.00 19.00 

10.00 

67.00 
10.00 
67.00 

0.00 
0.00 
0.00 
0.00 
0.00 

77.00 



Page 4; 010S 
Ouitchupah Creek 
Riparian Study: July 2014 

Q lOS (close up) 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q71C 

WATERBODY NAME: South Fork QUitchupah Creek 

LoeA TION: Southern Wasatch Plateau, Utah 

DATE: July 75-77, 207lf 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord ~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 quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: £arly due to floods 

% of Complex 

APPARENT FORAGE TR~ND: 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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Page 2; Q11C 
Quitchupah Creek 
Riparian Study: July 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 

Abies con c%r Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremu/oides 

Pseudotsuga menziesii 

Salix /utea? 

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

): 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 st%nifera 

Juncus arcticus 

Poa pratensis 

7) 2073 f700dinq seemed to have qreatly impacted the riparian community here, but the doqwood 
recovered, is qrowinq and reqaininq viqor· 
2) {his site was placed at water samplinq station (called 006D)· 
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Page 3; Q11C 
Quitchupah 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 (1992) 

UPLAND VEGETATION 
Populus tremuloideslAbies concolor 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus sericea 

Dominant Herbaceous SQecies 

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 
6.00 
6.00 
0.00 
0.00 
0.00 

30.00 
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Page 4; Q11C 
Quitchupah Creek 
Riparian Study: July 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q11e 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOTC 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCflTlON: 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: £ast (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 
Quitchupoh Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremu/oides Artemisia tridentata Achillea millefo/ium 

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 (>1350

): 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 good creek channel monitoring site' It is outside the cattle trail and readily 
monitored· 
3) Probably a good "control" site (outside the subsidence zone)' 
'I) Cattle were present during this sample period' 
5) fill stakes were found· 
6) (here was evidence of a major flood here in 2073 (see October 2073 data)' (he riparian 
vegetation was greatly impacted by it· In October 2074, there was still a lot of sediments 
present that were deposited in that flood - and it has been raining hard here the past 2 days 
too' 
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Page 3; Q01C 
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 RIGHT TOTALS 

l:IPLAND VEGETATION 
Symphoricarpos oreophilus/Artemisia tridentata/Poa pratensis 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Equisetum arvense 
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 
9.00 

3.00 
4.00 

19.00 

7.00 
19.00 
7.00 
0.00 
4.00 
0.00 
0.00 
0.00 

30.00 
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Page 4; QO'I C 
Quitchupah Creek 
Riparian Study: October 2014 

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.OCf/I/ON: Southern Wasatch Plateau, Utah 

Df/,£: October 7-3, 2074 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: f/cord 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: f/spen Right: f/spen 

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 sprinfj 
=4 (in cattle tracks); outside=3 
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Page 2; Q02S 
Quitchupah Crook 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mininq, qrazinq 
(caHle & wildlife), huntinq, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Ribes sp. Achillea mille folium 

Populus tremuloides Symphoricarpos oreophilus Equisetum arvense 

Ranunculus 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 sprinfJ 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)-
4) 1111 stakes were located· 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Poa pratensis 

if) 'The Bank Condition represents both the bank and wet areas (refer to the photograph)' 
5) Lots of cattle impact here' 
6) 'The spring was mostly wet (muddy)· 'There was only about 3 (t of water in the center' 
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Page 3; Q02S 
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 RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Geranium richardsoniilPoa pratensis 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalaria/Agrostis stolonifera 
Carex nebrascensislAgrostis stolonifera 

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 

B-7 



PClytl4; Q02S 
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.OCflIION: Southern Wasatch Plateau, Utah 

DflIE: 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: 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: 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 floodinq 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): 3-4- (on river 
bank near the water)· 
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Page 2; Q03C 
Quitchupoh Crool< 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lYIininq, qrazinq 
(cattle & wildlife), huntinq, recreation-

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus lremuloides Artemisia tridenlala 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 slolonifera 

Juncus arclicus 

% bank length undercut «90°): 0 on both sides due to f7oodinq' 
% 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) {his is a channel site' 
2) f1 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' {he narrow channel sites are more strai9ht-Forward to 
monitor than this type' 
if) Interestin9ly, the adjacent aspen understory (that I considered upland) continues to have 
more wireqrass present· {his may be a (unction of the shade prolon9inq snow-melt · {his area 
was covered by deposition due to floods (see below)· 
5) {his wire9rass area should be noted durin9 each sample period· 
6) On the riqht side, it is difficult to separate the upland From the riparian' 
7) {here was evidence of a major flood here since in 2013 (see 2073 data and notes) ' {he flood 
impacts were depositional (floodplains) and erosional (stream channel) · {he riparian veqetation 
was 9reatly 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 Protocol (1992\ 
LEFT 

UPLAND VEGETATION 
Artemisia tridentatalElymus salin us 10.00 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Equisetum arvense 4.00 
Agrostis stolon if era 4.00 

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

TOTAL COVER 

RIGHT TOTALS 

15.00 
25.00 

1.00 
9.00 

25.00 
9.00 
0.00 
2.00 
0.00 
0.00 
0.00 

36.00 
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Page 4; Q03C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q03C 
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RIPARIAN COMPLEX DATA SHEET 
October 2014 

CLI ENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: QOq.S 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCflflOI\J: Southern Wasatch Plateau, Utah 

DffT£: October 7-3, 207lf-

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 (low here was I\J (3lf-00)] 

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 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 900lbs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (caHle 
impacts) 
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Page 2; Q04S 
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 

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 , sta~le : 60 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 70 
% bank length unvegetated, unstable: 30 

NOTES: 
7) This is a spring area' 
2) It is a good control station; outside current subsidence plans· 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus /ongistylis 

Poa pratensis 

3) The spring site had several zones of vegetation based on the different water: regimes' 
4) Nebraska sedge and spike rush zones seemed to be the wettest areas' 
5) The riparian vegetation had filled in since October 2073· 
6) The water "cover" was about 30%' 
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Page 3; Q04S 
Quitchupah 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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Page 4: Q04S 
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 

L-OCflflON: 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: 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 % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: L-ate 

APPARENT FORAGE TREND: Stable, but cattle were makinq 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: Mining, grazing 
(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 

Populus 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) rhis 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 "V" shape to measure- rhis tape was placed q 
ft from the upland bank for 73 ft; of riparian/sprinq veqetation-
If) For this sample period, the water area comprised about 35% of the 73 ft; mentioned above' 
5) There was less impact from cattle tramplinq at the site when compared to last year (2013) -
6) rhere was more veqetation and water compared to 2073, when July had no water, but in 
October water was present-
7) In October 207lf, there was about 35% water cover and 65% veqetat;ion- It looked better 
this '.lear-
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Page 3; 005S 
Ouitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

QOSS: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2014). 

USDA Forest Service Protocol i1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Salix boothillPicea 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 (channel) 
MOSS (channel) 

TOTAL COVER 

11.00 
9.00 

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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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: Q06S 

WATERBODY NAME: South Fork Quitchupah Creek 

L.OCflrION: 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: Price River Formation 

STREAM ASPECT: £ [but flow here was N (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 quantitaf:;ive 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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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 Grasses (or grasslike) 

Populus tremuloides Ribes 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 (>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, well-defined spring area' 
2) L.eft side measured to bank (3 Ft) · 
3) Cattle had an impact For this sample period· ThereFore, the riparian vegetation was almost all 
located on the side of the spring channel' 
if) 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; Q06S 
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 RIGHl 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 (channel) 
MOSS (channel) 

TOTAL COVER 

9.00 
3.0C 

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-OCflTION: 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: /; [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, grazing 
(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 

Grasses (or grasslike) 

Agrostis st%nifera 

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) Riqht side: This 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) L.ef't; side: The riparian communitlj 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, but less cOVer due to floodinq (see below)· 
'1) There was evidence of a major flood here in 2073· The flood impacts were more depositional 
than erosional· 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: October 2014 

5) This 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 Protocoll1992l 
LEFT RIGHT 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 
0 .00 

7.00 

23.00 24.0C 

0.00 

54.00 
0.00 

54.00 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 

B-27 



Page 4; Q07C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPHIC DOCUMENTATION 

Q07C 
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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.OCfI,ION: Southern Wasatch Plateau, Utah 

DATE: October 7-3, 207tf-

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 (flow here was 7tf-OO
) 

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: 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 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 Grasses (or grasslike) 

Populus tremuloides Artemisia tridentata Trifolium sp. Agrostis stolon if era 

Salix boothii 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 «90°): 0 
% bank length gently sloping (>135°): 700 but above the incised (6',) 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: 

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 zone' 
3) {here was evidence of a major flood here (see 2073 data' (he flood impacts were more 
Je/Jvsil-ivl/t.l1 t-ht.lf) eT'v!.ivf)t.lI' (he ripariafl veqetatlon was 9reatly impacted and the livinq Cover 
decreased, possibly covered over, as a result· 
q.) Cattle qrazinq seemed to preFer Nebraska sedqe' 
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Page 3; Q08C 
QuitchLJpRh CrAflk 
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 RIGHI TOTALS 

UPLAND VEGETATION 
Arlemisia 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.OCflrloN: Southern Wasatch Plateau, Utah 

Dflrli: October 7-3, 2074 

OBSERVER(S): p. Col/ins, 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: Ii 

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: liarly 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): 4 
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Page 2; Q09C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Arlemisia 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 st%nifera 

Juncus arcticus 

Poa pratensis 

% bank length undercut «900
): Previously 700 on both sides of the channel, 

but the fToodinq filled them in-
% bank length gently sloping (>1350

): 700 but above the incised channel­
% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 70 
% bank length unvegetated, stable: LlO 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: Ll5 

NOTES: 
7) rhis site is a straightforward area to monitor the riparian zone-
2) rhis site is within the current planned subsidence zone-
3) Keep in mind that the transect vegetation width may be consistent, but the total living cover 
may have decreased within the transect zone due to flooding & deposition- rhis area was a good 
example of that· For example, the left side had 73ft of riparian vegetation, but its total living 
cover was only about 5% because so much sediment was deposited there' 
'I) rhe deposition may also render the area somewhat dryer' 
5) See also July 207'1- notes' 
6) rhe right side had sloughed off so much it was about 7 ft; from the wooden stake-
7) Right 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 tridentata/Grasses 
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 

8.00 
1.00 

9.00 

13.00 

9.00 

22.00 
9.00 

22.00 
0.00 
3.00 
0.00 
0.00 
0.00 

34.0Q 
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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: Ql0S 

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 ~akes, Utah 

GEOLOGIC PARENT MATERIAL: Contact of Blackhawk Fm & Castlegate Sandstone 

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,04-6 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): 4-
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Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazing 
(l:aUle & 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) 

1) this site, also called Wedfje Sprinfj, is oA;en measured For flow by a hydrolofjist· 
2) It had rather low vefjetat;ive Cover' 
3) Water surFaced at several locations here probably do to the recent precipitation' 
4) the bottom-line is that there was not much riparian vefjetation and it may be diFFicult ,to 
monitor' there was a 9reat deal of horsetail on the leFt side with some hillside moisture 
influence cominfj in contact with the sprinfj zone' 
5) the sprin9 was rather muddy and unstable From a vegetation standpoint· 
6) there was low Iivinfj cover here must of which was horsetail· 
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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 Protocol (1992} 
LEFT RIGHl 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) 
LInER (channel) 
MOSS (channel) 

TOTAL COVER 

0.00 
10.00 

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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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: Q1TC 

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: fJcord Lakes, 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 

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 

% 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): 4- (see photo) 

B-41 



Page 2; Q11C 
Quitchupah Creek 
Riparian Study: October 2014 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs Grasses (or grasslike) 

Abies concolor Chrysothamnus nauseosus Trifolium sp. Agrostis stolonifera 

Comus sericea Juncus arcticus 

Populus tremuloides Poa pratensis 

Pseudotsuga menziesii 

Salix lutea? 

POOL ATTRIBUTES 
% area in pools: 50 (upstream large big pool)- Iransect 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 «900

): 0 
% bank length gently sloping (>1350

): 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 doqwood· 

Right 
30 
30 
70 
30 

2) Recent f100dinq appears to have qreatly impacted the riparian community here' 
3) ihis site was placed at water samplinq station (called 006D)· 
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Page 3; Q11C 
Quitchupah Creek 
Riparian Study: October 2014 

DATA SUMMARY 

Q11 C: 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 tremu/oides/Abies con c%r 
Pseudotsuga menziesii 

RIPARIAN VEGETATION 
Dominant Woody Species 
Comus serieea 

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 

QIIC 
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Introduction 

The SUFCO Coal Mine expanded their underground 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. Similarto 2013 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 ofthe 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 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 

baseline and followup data by monitoring the riparian communities adjacent to South Fork 
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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 "Levellll Riparian Area Evaluation" (Integrated Riparian Evaluation 
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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 

Nalu ral Resources Conservalion Service 

(NRCS) was not available forthe study 

area. 

Qualitative Data 

The RIPARIAN COMPLEX DATA SHEET 

shown on Table ~ lists the qualitative and 
n,,:>ntit:>ti\lo rI:>t:> th:>t h:>lIo hoon ::>nrl 'Alill ,--"-----" - ---- _ .. __ .. _. - --- .. , _ .. - ..... 

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 

TABLE 1: RIPARIAN COMPLEX DATA SHEET 

C~fENT: 

SAMPLE I'Il,)MBt:~ 
WATERBODY NAM£~ 

LOCAnoN; 
&ATE: 
0BS£RVER(S): 
e>.UAONAME: 
G"EQL0ett PARENT ¥ATliRIA~. 
STReAM ASPECT: 
STREAM GMDIENT: 
1"I .... l!.f ..... ...-.,. ..... . 

",",.1"1 11"' ... "'-•• 

SIZE OF C0MPLEX: 
A&J,t(eeNT UPlAND VEGEl1\TION (lookfr\8 downstre<lJ111 
h~ft: Rlght~ 
vaC;;ETAllvEOESCRIP:rllil.!'l (Ool'[llnance by eornPl\Jnlly1iY.pa~ 
C0MMlJNIT¥ SUCCESSIONAL STAGE; 
APPARENT ';ORAGE TREND: 
ESTIMATED PORAGE PFiODurnON: 
.EA~SR ACfIVITY: 
EROSION RAJlNG: 
PHOTG'GRAPH T MEN: 
IA'ND USE ACTlVlnE:S TIiIATCC\ULD INFI!.UENeE RIPAAIANAIU,Ai 
s~e{JIES OBSERVED: 
P~eL ATTRIB_I:ITES 

" area In pools: 
" P'Qol , rea mill1f Uf) Gf pools> 2' daepr 

AQUAl'lC VfGETATlON 
" ~reatYi,be~ with fl/amenIQ1:ls algae: 
"'stream margln with rooted aquatic: 

M/'lK T~PE & VEGE1'Al'I0N 0VERHANG 
"bank lenath under,cut «90"): 
"bank-Iel)gth gUI}l:ly slopIng (>13"5"); 
'-' bank length with Ollerhanglng vegetation: 

BANK eGlNDITION (bar'lllfufl ~rea onlV 

'No'reS! 

" bank lellath vegetated) st'al)le: 
"bank lenjth unvegetat~d} stable: 
" bank lenath vegetated! unstable: 
~ bank ler)&t/\ unveget"Ud, unSt;able: 

QUAfi/:J;ITAl'JlIE O)UA SUMMARY; 
PIi0'T0G~APHIC DOf.'UMENTATIQ~: 
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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 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. 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 2015 
SAMPLE PERIOD 

Elkweed (Swertia radiata) 



RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: QOTC 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L-OCflrION: 50uthern 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: East (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: 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 tridentala Achillea mille folium 

Salix boolhii 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 (>135°): 50 (right side) 

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

Juncus arclicus 

Poa pratensis 

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

BANK CONDITION 
% bank length vegetated, stable: 85 
% bank length unvegetated, stable: TO 
% 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 zone)' 
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 

Q01 C: 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 oreophiluslArtemisia tridentataiPoa pratensis 
Poa pratensisiTaraxacum officinale 

RIPARIAN VEGETATION 
.u omlnam woody ~pecles 
Salix boothii 

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 

9.00 
9.00 

4.00 6.00 

10.00 

10.00 

18.00 
10.00 

0.00 
2.00 
0.00 
0.00 
0.00 

30.00 
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Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLI ENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q025 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L.OCAflON: 50uthern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Col/ins, G· McMillan 

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

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: Ii; Flow is Nii (50°) 

STREAM GRADIENT: 7-2° 

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: Decreasintj (tjround cover was mud and vetjetation) 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre in sprintj; 800 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; Q02S 
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 

Picea pungens Ribes sp. Achillea mille folium 

Populus tremu/oides Symphoricarpos oreophifus 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 spring 

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: 

1) this is a sprinq area' 

Side 
85 
5 

70 
0 

2) Probably a qood "control" site (outside the subsidence z.one) , 
3) there were lots of cattle hoof-prints (disturbance)' 

Grasses (or grasslike) 

Agrostis st%nifera 

Carex nebrascensis 

Poa pratensis 

'I) the Bank Condition represents both the bank and wet; areas (refer to the photoqraph)' 
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; 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 Protocol (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensis/Achillea 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) 
LInER (channel) 
MOSS (channel) 

TOTAL COVER 

10.00 

3.00 

10.00 

4.00 
1.00 

20.00 

B.OO 
20.00 

B.OO 
0.00 
2.00 
3.00 
0.00 
0.00 

33.00 
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Ouitchupah 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 

L.OCfI TION: 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: € (900
) 

STREAM GRADIENT: 7-20 

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: tfOO 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 tremu/aides Artemisia tridentala Astersp. 

Rosa woodsii Equisetum arvense 

Sa/ixspp. 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: 

7) (his is a channel site' 
2) fI qood control station; outside current subsidence plans· 

Grasses (or grasslike) 

Agrostis sl%nifera 

Juncus arcticus 

Juncus longislylis 

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) fnterestinqly, the adjacent aspen understory (that f 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 the upper level upland· 
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Page 3; Q03C 
Quitchupah Creek 
Rirarian Study: July 201 G 

DATA SUMMARY 

Q03C: 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 tridentatalElymus salinus 
Populus tremuloideslJuncus arcticus 

RIPARIAN VEGETATION 
Dominant Woody Species 

r"\",""i,.,...,n+ Ut"'I .. h ..... ,..'·U"'\IIt' ~n",...i".--
_ ....... .. t •• _ •• , ...... 1 ..,_ .......... >tJ~tJ _t'_""" ..... "'" 

Agrostis stolonifers 
Equisetum arvense 

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: July 2015 

Q03C 

PHOTOGRAPHIC DOCUMENTATION 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q04S 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

~OCA nON: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord ~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: Aspen Right: Aspen/Blue 5pruce/Willow 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name % of Complex 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: ~ess cattle impact this july· 

APPARENT FORAGE TREND: 5table 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, grazing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Salix boothii Equiselum 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: 
1) This is a sprinfj area' 

5 
o 
5 

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

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubalum 

Juncus arclicus 

Juncus longistylis 

Poa pratensis 

3) The sprinfj was mostly dry in July 2013, In July 201'1-, in the sprinfj area, there was 50% 
water, 50% mud; 90% water and 10% mud in July 2075, 
'1-) The sprinfj site had several zones of vegetation based on the diFFerent water regimes' 
5) Nebraska sedfje dominated the wettest areas' /"eFt side riparian vefjetation chanfjed to 
wirefjrass' 
6) In July 2015, there was less impact From cattle tramplinfj here compared to July 201'1-
probably resultinfj in hifjher total livinfj COVer' 
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Page 3; Q04S 
Quitchupah 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 (1992) 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophi/usIPopu/us tremu/oides 
Picea pungensiSa/ix boothii 

RIPARIAN VEGETATION 
Dominant Woody Species 

nl"'\rnin~n+ Uorh~~OI"'\IIC" ~r"\o.",io.~ _ .......................................... "" ........... -.............. , .... .... 
Juncus arcticus 
Carex nebrascensis/Agrostis 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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Ouitchupah 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.oCA'TION: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Col/ins, G· McMillan 

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

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: Ii; flow here was 300 

STREAM GRADIENT: 1-20 

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: L.ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,050 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: July 2015 

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 aNense 

Pinus flexilis Symphoricarpos oreophilus Geranium richardsonii 

Populus tremuloides Ranuncu/us cymba/aria 

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 «90°): 0 
% bank length gently sloping (>135°): 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 sprinq area-
2) rt qood control station; it is just outside current subsidence plans-

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

3) When I placed the transect tape, it Formed a "V" shape to measure- 'his tape was placed q. 
Ft From the upland bank For 82 Ft of riparian/sprinq veqetation-
q.) For this sample period, the water area comprised about 75% coveraqe in the sprinq area and 
the veqetation about 85%-
5) ,here was less impact From cattle tramplinq at the site this July (2075) compared to last 
July (2074) · 
6) ,here was veqetation, water and mud present in the sprinq at the transect line ' 
7) ,he site looked qood 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 (1992l 
LEFT 

UPLAND VEGETATION 
Salix boothiilPicea pungens 2.00 
Picea pungenslPopu/us tremu/oides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Equisetum arvense 10.00 
Carex nebrascensislAgrostis st%niferaIRanuncu/us cymba/aria 36.00 

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

TOTAL COVER 

RIGHl TOTALS 

9.00 
11 .00 

36.00 
72.00 
11.00 
82.00 

0.00 
0.00 
0.00 
0.00 
0.00 

93.00 

A-19 



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

PHOTOGRAPHIC DOCUMENTATION 

Q05S 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q06S 

WATERBODY NAME: South Fork QUitchupah Creek 

L.OCflrION: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2075 

OBSERVER(S): p. Col/ins, 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 (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 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: L.ate 

% of Complex 

APPARENT FORAGE TREND: Stable (QdjQcent sprinq); unstable (in sprinq) 

ESTIMATED FORAGE PRODUCTION: 700 Ibs/acre in sprinfj; 350 adjQcent sprinfj' 

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 4- (cattle impact 
in sprinfj) 
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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 
(catil:;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: 

1) Only measured obvious, well-defined sprinfj area-
2) l..eFt side measured to bank (3 ft)-
3) Cattle had less impact For this sample period compared to last July (2 0 1lf) -
4) Riparian/wetland vefjetation was measured in the sprinfj channel and 7 Ft up left bank' 
5) lJefjetation COVer was 40% in the sprinfj area and 90% in the adjacent uplands -
6) the sample station was located within current planned subsidence z.one· 
7) Judfjinfj From previous data it appears the composition has shiFted From beinfj dominated by 
wirefjrass to red-top and buttercup' 
8) there was less cattle impact probably resultinfj in more total livinfj COVer-
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Page 3; Q06S 
QuiLdlUpah 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 tremuloides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Agrostis stoloniferaiRanunculus cymbalaria 

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 
0.00 
0.00 
0.00 

20.00 
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Ouitchupah 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 

L-OCflTlON: 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 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 

(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, grazing 
(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 : 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: 7 

NOTES: 
7) This site is in the middle of a meadow· 
2) Right side: This side had little upland vegetation (very little Foxtail barley this sample period) · 
It was mostly aff riparian vegetation with more Nebraska sedge this period· I think these 
communities ar~ 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· There may also be variations From season to season· 
3) ~eFt side: The riparian community was measured beginning in the meadow (where the stake 
would be easily Found later) and ended at the channel bank· The entire meadow, however, had 
some wetland species· Vegetation in the meadow was taff and in good shape· 
if) This site is within the current planned subsidence zone · 
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Page 3; Q07C 
Quitchupah Creek 
Riparian Study: July 20·15 

DATA SUMMARY 

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

USDA Forest Service ProtocoLL19921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Poa pratensis/Achillea millefolium 
Poa pratensis/Achillea mille folium 

RIPARIAN VEGETATION 
r""\ ___ ~ __ _ ... \ A I ___ I . ,... __ _ ~ __ 

LJUIIIIIIGlII~ VYVVUV vUt::::""I~~ 

Rosa woodsii 

Dominant Herbaceous Species 

Carex nebrascensislPoa pratensis 
Juncus arcticus 

TOTAL COVER (Upland Species) 
TOTAL COVER (Riparian Species) 
ROCK (channel) 
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 
0.00 
1.00 
0.00 
0.00 
0.00 

55.00 
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Quitchupah 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 

~OCflrION: Southern Wasatch Plateau, Utah 

DATE: july 7-9, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord ~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: 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: 

7) 'This site had a straiqhtrorward area to monitor the riparian z.one· The station went rrom low 
water to a low terrace, then a hiqh terrace and finally to the aspen rorest · 
2) 'This site is within the current planned subsidence z.one· 
3) fi 2073 precipitation event left a lot or sand outside the riqht side bank· This covered some or 
the riparian veqetation, so it reduced the riparian width (see Notes rrom July 2013)· 
if) fl/so, the water width was qreater also decreasinq riparian width by about 1 rt· 
5) In 2075, the site looked more stable with more livinq 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 (19921 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Artemisia tridentataiGrasses 
Pn,nI lit I.CI fn'lml Ilnirlp..'l/.c:~ym.nhnrir::lr.n(l.CI 0rI;l0phil(l.~ 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Carex nebrascensis 
Agrostis stoloniferaiCarex 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 

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, 5UFCO Mine 

SAMPLE NUMBER: Q09C 

WATERBODY NAME: 50uth Fork QUitchupah Creek 

LOCfl170N: 50uthern Wasatch Plateau, Utah 

DATE: July 7-9, 2015 

OBSERVER(S): p. Col/ins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Near the contact between the Price River 
Formation and the Castlegate 5andstone 

STRFAM ASPFr.T· J; 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 Ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Satjebrush/Grass Right: Satjebrush/Grass 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(reFer to quantitative data results For this inFormation) 

% of Complex 

COMMUNITY SUCCESSIONAL STAGE: Chantjed to "early" due to Aoodintj · 

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: 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 

Artemisia Iridenlala Trifolium sp. 

Rosa woodsii 

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: 0 

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

Grasses (or grasslike) 

Agroslis slolonifera 

Juncus arclicus 

Poa pralensis 

% 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 strai9htforward area to monitor the riparian zone ' 
2) This site is within the current planned subsidence zone' 
3) In 2074 & 2075, the len9th of the transect line decreased by 2 ft, probably due to ffoodin9 
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' fllso the ri9ht bank sloU9hed off 
possibly causin9 Some decreased len9th too' 
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Uuitchupah 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 
LEFT RIGH TOTALS 

UPLAND VEGETATION 
Artemisia tridentata/Grasses 
Artemisia tridentata/Grasses 

RIPARIAN VEGETATION 
Dominant Woody Species 

.Dominant Herbaceous Species 
Agrostis stoloniferalCarex nebrascensis 
Juncus arctic us 

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

LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

8.00 
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: Q10S 

WATERBODY NAME: South Fork Quitchupah Creek 

LOCATION: Southern Wasatch Plateau, Utah 

DATE: July 7-9, 2015 

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 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: 100 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 (remuloides 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 (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 50 
o 

20 
o 
o 

1) ,his site, also called Wedge Sprinq, is oFten measured (or fTow by a hydroloqist· 
2) It had rather low vegetative COVer (see closeup photoqraph)· 
3) No water surFaced here this sample period' 
4-) ,here was less horsetail on the left side with From the previously describe hillside moisture -
enouqh less it may now be considered upland? ,he riqht side had more doqwood· 
5) ,he sprinq was dry' Area was moist, but I thinK it was from the previous rainstorm' 
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Page 3; 010S 
Ouitchupah 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 
1.00 
B.OO 
0.00 

77.00 
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Quitchupah Creek 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q 1 OS (close-up) 
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RIPARIAN COMPLEX DATA SHEET 
July 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Ql1C 

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: Blackhawk Fm 

STREAM ASPECT: € 

~TDC/\I\A ~D/\nICII.IT. -L':>O 
\oJ I I "'''--, \lVI '-"I V \1.'110-'" I .... ....., 

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 information) 

% of Complex 

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

APPARENT FORAGE TREND: Decreasing 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 Rood 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: Mininq, qrazinq 
(cattle & wildliFe), huntinq, recreation floodinq· 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con c%r Chrysothamnus nauseosus Trifolium sp. 

Comus sericea 

Populus tremu/oides 

Pseudotsuga menziesii 

Salix /utea? 

POOL ATTRIBUTES 
% 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) 

Agroslis st%nifera 

Juncus arcticus 

Poa pratensis 

7) 2073 Aoodinq seemed to have qreatly impacted the riparian community here, but the doqwood 
recovered, is qrowinq and reqaininq viqor' 
2) rhis site was placed at water samplinq station (called 006]))' 
3) rhere was a rockslide upstream about 0 -4 miles (below site 70S)· 
4) rhe beaver dam upstream had less water in it; · 
5) rhe veqetation here looked qood· 
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Page 3; Q11C 
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 (1992) 
LEFT RIGHl TOTALS 

UPLAND VEGETATION 
Populus tremu/oides/Abies con 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 

3.00 
0.00 

13.00 3.00 

4.00 

3.00 

20.00 

3.00 
20.00 

4.00 
3.00 
0.00 
0.00 
0.00 

30.00 
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Page 4; Q11C 
Quitchupah Creek . 
Riparian Study: July 2015 

PHOTOGRAPHIC DOCUMENTATION 

QIle 
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RIP ARIAN COMPLEX 
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for the 

OCTOBER 2015 
SAMPLE PERIOD 
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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 

/,OCfI liON: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord /'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/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: Unstable (this had been f7ooded)· 

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: Mining, grazing 
(cattle & wildliFe), hunting and recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentala Achillea mille folium 

Salix boolhii 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 (>1350

): 0 

Grasses (or grasslike) 

Carex nebrascensis 

Juncus arcticus 

Poa pratensis 

% bank length with overhanging vegetation: 70 (short 8ooth'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: 

1) 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 z.one)· 
4) fill stakes were found· 
5) fI prescribed burn was planned by the USFS on our sample day · We spoke with the fire 
experts onsite describinq our sample plans' Consequently, to save time, they qraciously qave us 
permission to take our UN and escorted us to our sample sites ' One FS field worker remained 
with us while we sampled for safety purposes' This was much appreciated! 
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Page 3; Q01C 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q01C: 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/Artemisia tridentataiPoa pratensis 
Poa pratensisiTaraxacum 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 
Rirarian Study: October 201 G 

PHOTOGRAPHIC DOCUMENTATION 

QOIC 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q02S 

WATERBODY NAME: South Fork QUitchupah Creek 

~OCfJ TION: Southern Wasatch Plateau, Utah 

DfJr£: October 7-2, 2075 

OBSERVER(S): p. Col/ins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: fJcord ~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: Early 

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

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

BEAVER ACTIVITY: no 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): Inside of sprinrJ 
=5 
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Page 2; 002S 
Ouitchupah Creek 
Rip2lri2ln 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 

Plcea pungens Rlbes sp. Achillea mlllefo/lum 

Populus tremuloides Symphoricarpos oreophilus 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 Center 
% bank length vegetated, stable: 0 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 700 

NOTES: 

1) This is a sprinq area' 

Side 
55 

0 
20 
25 

2) Probably a qood "control" site (outside the subsidence z.one) , 

Grasses (or grasslike) 

Agrostis stolonifera 

Carex nebrascensis 

Poa pratensis 

3) There Were lots of cattle hooF-prints (disturbance)' 1110st all veqetation had been remOVe by 
animals' 
4) fill stakes were located-
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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Quitchupah 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 millefolium 
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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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q02S 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Q03C 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

L-OCfI TION: 50uthern Wasatch Plateau, Utah 

DAT£: October 7-2, 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: £ (900
) 

STREAM GRADIENT: 7-20 

ELEVATION: 8,370 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 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: Unstable from recent flooding 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 20 '15 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus tremuloides Artemisia tridentala Aslersp. 

Rosa woodsii Equiselum arvense 

Salix spp. Taraxacum officinale 

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

Ar"\.IIATI,.... \1~,....~..,...I\"T"I,.....,t..l 

n~un I Iv v LUL I n I IUI'I 

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

BANK TYPE & VEGETATION OVERHANG 

Grasses (or grasslike) 

Agroslis slolonifera 

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: 85 
% bank length unvegetated, stable: 15 
% bank length vegetated, unstable: 0 
% bank length unvegetated, unstable: 0 

NOTES: 

T) ,his is a channel site' 
2) 11 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· ,he narrow channel sites are more straiqht-forward to 
monitor than this type' 
if) Interestinqly, the adjacent aspen understory (that I considered upland) continues to have 
more wireqrass present· 'his may be a function of the shade prolonqinq snow-melt· ,his area 
was covered by deposition due to f700ds (see below)· 
5) ,his wireqrass area should be noted durinq each sample period' 
6) On the riqht side, it is difficult to separate the upland from the riparian' 

B-10 



) 

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 11992) 
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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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: QOLl-S 

WATERBODY NAME: South Fork QUitchupah Creek 

£,OCfI liON: Southern Wasatch Plateau, Utah 

DfI,£: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

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

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £ [but flow 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 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: £'ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 800 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=neg/igible; 2=slight; 3=moderate; 4=severe; 5=extreme): 2 (lots of 
cattle impact) 
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Page 2; 004S 
Ouitchupah Creek 
Riparian Study: October 20 '15 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Picea pungens Rosa woodsii Achillea mille folium 

Populus tremuloides Sa/ixboothii Equisetum arvense 

Geranium richardsonii 

POOL ATTRIBUTES 
01- ~ .. o~ in nl"\l"\l." 1nn IV _. __ III ,.., __ 1_ •• __ 

% 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: 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) this is a sprin9 area' 
2) It is a 900d control station,' outside current subsidence plans' 
3) there was not a lot of water here except that in the hoof-prints' 

Grasses (or grasslike) 

Eleocharis palustris 

Hordeum jubatum 

Juncus arcticus 

Juncus longistylis 

Poa pratensis 

if) Nebraska sedge dominated the wettest areas' L-eft side riparian vegetation changed 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 119921 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 
Symphoricarpos oreophilus/Populus fremuloides 

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 
Ranunculus cymbalariaiCarex nebrascensis 
Carex nebrascensis 
Carex nebrascensisiAgrosfis sfolonifera 

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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Quitchupah 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 

L-OCfiTION: Southern Wasatch Plateau, Utah 

DflT£: October 1-2, 2015 

OBSERVER(S): p. Collins, G· McMillan 

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

GEOLOGIC PARENT MATERIAL: Price River Formation 

STREAM ASPECT: £; flow here was 300 

STREAM GRADIENT: 1-20 

ELEVATION: 8,294 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: Blue Spruce/Willow Right: Blue Spruce/fispen 

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, but cattle were makin9 it less stable ' 

ESTIMATED FORAGE PRODUCTION: 1,000 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 2; Q05S 
Quitchupah Creek 
Ril-leuiCll1 SlUl.Jy: Ot:lUUI;!I 2015 

PHOTOGRAPH TAKEN: Yes 

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

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Abies con color Salix boothii Equise/um arvense 

Picea pungens Symphoricarpos oreophilus Geranium richardsonii 

Pinus flexilis Ranuncu/us 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 spring 

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

NOTES: 

7) ,his is a well-defined sprinq area' 
2) Ii qood control stQtion; it is just outside current subsidence plans· 

Grasses (or grasslike) 

Agroslis stolonifera 

Carex nebrascensis 

3) When I placed the trQnsect tape, it Formed a II U" shape to measure' ,his tape was placed if 
Ft From the upland bQnk For 82 Ft of riparian/sprinq veqetation' 
if) For this sample period, there was not a lot of water other than that in all the hoof-prints' 
5) Nebraska sedqe dominQted the wettest areas' 
6) In October 2075, there was about 20% water COVer and 80% veqetation' It looked better 
this !:lear' 
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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 Protocol11992) 
LEFT RIGHT TOTALS 

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

RIPARIAN VEGETATION 
Dominant Woody Species 

Dominant Herbaceous Species 

Carex nebrascensislAgrosfis sf%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 
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 

B-20 



RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q065 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCAl/ON: Southern Wasatch Plateau, Utah 

DAT£: October 7-2, 2075 

OBSERVER(S): P- Collins, G- McMillan 

USGS QUAD 7.5 MINUTE MAP: Acord Lakes, Utah 

GEOLOGIC PARENT MATERIAL: Price River Formation 

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

STREAM GRADIENT: 7-2° 

ELEVATION: 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 cattle impacts 

ESTIMATED FORAGE PRODUCTION: 50 Ibs/acre in the sprinfj; 400 in the 
adjacent to it-

BEAVER ACTIVITY: no 

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

PHOTOGRAPH TAKEN: Yes 

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, graz.ing 
(caf;f;le & wildlife), hunting, recreation· 

SPECIES OBSERVED: 

Trees Shrubs Forbs Grasses (or grasslike) 

Populus lremuloides Ribes sp Equisetum arvense Agrostis slolonifera 

Salix boolhii Taraxacum officinale Poa pratensis 

POOL ATTRIBUTES 
% area in pools: 100 (There was water in all hoof-prints)· 
% pool area made up of pools> 2' deep: 0 

I\f"'Il II\TIf"" \IC~CTI\Tlf"'IlI.l 
"~'-"I'II"'" VL-""",,L-I't.II'-'I" 

% 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°): 100 
% bank length with overhanging vegetation: 25 

BANK CONDITION 
% bank length vegetated, stable: 25 
% bank length unvegetated, stable: 0 
% bank length vegetated, unstable: 40 
% bank length unvegetated, unstable: 35 (cattle impact) 

NOTES: 

7) Only measured obvious, well-defined sprinq area· 
2) L.eft side measured to bank (3 Ft)· 
3) Cattle had a qreat impact; For this sample period· 
if) Riparian/wetland veqetation was measured in the sprinq channel only· 
5) Veqetation COVer was 25% in the sprinq 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 (1992l 
LEFT RIGHT TOTALS 

UPLAND VEGETATION 

Populus tremuloides/Salix boothii 
Symphoricarpos oreophilus/Grasses 

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 

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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Ouitchupah Creek 
,Riparian Study: October 20'15 

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.OCf1f10N: Southern Wasatch Plateau, Utah 

DATE: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: f1cord /...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 % of Complex 

(reFer to quantitative data results For this inFormation) 

COMMUNITY SUCCESSIONAL STAGE: /...ate 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 7,200 Ibs/acre (cattle qraz.ed durinq 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, graz.ing 
(catt;/e & 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 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) This site is in the middle of a meadow' 
2) Riqht side: This 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: The riparian community was measured beqinninq in the meadow (where the stake 
would be easily Found later) and ended at the channel bank' 
q) There was evidence of a major flood here in 2073· The flood impacts were more depositional 
than erosional' 
5) This site is within the current planned subsidence z.one· 
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Page 3; 007C 
Ouitchupah 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 RIGHl TOTALS 

UPLAND VEGETATION 
Poa pratensislAchillea millefolium 
Poa pratensislAchillea millefolium 

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 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q08C 

WATERBODY NAME: South Fork Quitchupah Creek 

L-OCflTION: Southern Wasatch Plateau, Utah 

DATE: October 1-2, 2015 

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 (flow here was 14-0°) 

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: Early due to flooding· 

APPARENT FORAGE TREND: Stable 

ESTIMATED FORAGE PRODUCTION: 1,100 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=negligible; 2=slight; 3=moderate; 4=severe; 5=extreme): 1 (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: Mining, graz.ing 
(cattle & wildlife), hunting, recreation' 

SPECIES OBSERVED: 

Trees Shrubs Forbs 

Populus lremuloides Artemisia lridentala 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: 700 (in water area) 

BANK TYPE & VEGETATION OVERHANG 
% bank length undercut «90°): 0 

Grasses (or grasslike) 

Agrostis slolonifera 

Carex nebrascensis 

Juncus arcticus 

% bank length gently sloping (>135°): 700· The incised channel was filled in 
with past f7ooding· 
% 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: 

T) this site had a straiqhtForward area to monitor the riparian zone' 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 zone' 
3) there was evidence of a major flood here (see 2013 data, the flood impacts were more 
depositional than erosional· the riparian veqetation was qreatly impacted and the livinq COVer 
decreased, possibly covered over, as a result· 
4) Site appears to have stabliud· 
5) tots of cattle use' 
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Page 3; QOBC 
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 tridentataiGrasses 
Populus tremuloideslSymphoricarpos oreophilus 

RIPARIAN VEGETATION 
Dominant Woody Species 
Rosa woodsii 

Dominant Herbaceous Species 
Carex nebrascensis 
Carex nebrascensislAgrostis stolonifera 

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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Page 4; Q08C 
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: 50uth Fork Quitchupah Creek 

~OCfI"ON: 50uthern Wasatch Plateau, Utah 

DflT£: October 7-2, 2075 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord ~akes, Utah 

GEOLOGIC PARENT MATERIAL: Near the contact between the Price River 
Formation and the Castlegate 5andstone 

STREAM ASPECT: £ 

STREAM GRADIENT: 2-30 

ELEVATION: 8,253 ft 

SIZE OF COMPLEX: (see quantitative data) 

ADJACENT UPLAND VEGETATION (looking downstream) 

Left: 5agebrush/Grass Right: 5agebrush/Grass 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this information) 

COMMUNITY SUCCESSIONAL STAGE: Early due to f100ds 

APPARENT FORAGE TREND: Unstable 

ESTIMATED FORAGE PRODUCTION: 300 Ibs/acre 

BEAVER ACTIVITY: no 

% of Complex 

EROSION RATING (1=neg/igib/e; 2=s/ight; 3=moderate; 4=severe; 5=extreme): 3 
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Page 2; Q09C 
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 

Artemisia tridenlala 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°): 0 
% bank length gently sloping (>135°): 700-

Grasses (or grasslike) 

Agroslis slolonifera 

Juncus arcticus 

Poa pralensis 

% bank length with overhanging vegetation: (herbaceous only) 

BANK CONDITION 
% bank length vegetated, stable: 4-5 
% 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 zone· 
2) This site is within the current planned subsidence zone· 
3) In 20l'f· & 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 becam~ 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 
4) The riqht side had slouqhed off so much it was about 7 ft 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 tridentata/Grasses 
Artemisia tridentata/Grasses 

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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Quitchupah Creek 
Riparian Study: October 2015 

PHOTOGRAPHIC DOCUMENTATION 

Q09C 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, 5UFCO Mine 

SAMPLE NUMBER: Ql05 

WATERBODY NAME: 50uth Fork Quitchupah Creek 

LOCATION: 50uthern 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: Contact of Blackhawk Fm & Castleqate 5andstone 

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: 75 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: 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 

Pseudolsuga menziesii 

Rosa woodsii 

POOL .A.TTR!8UTES 
% 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 50 
o 

20 
o 
o 

T) [his site, also called Wedge Spring, is often measured for flow by a hydrologist· 
2) It had rather low vegetative COVer' 
3) No water surfaced here this sample period' 
'I) [here was less horsetail on the left side with from the previously describe hillside moisture -
enough less it may now be considered upland? (Did not)· [he right side had more dogwood· 
S) [he spring was dry· 
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Page 3; Q10S 
Quitchupah 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 (19921 
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 (channel) 
LITTER (channel) 
MOSS (channel) 

TOTAL COVER 

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 

QlOS 
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RIPARIAN COMPLEX DATA SHEET 
October 2015 

CLIENT: Canyon Fuel Company, SUFCO Mine 

SAMPLE NUMBER: Q1TC 

WATERBODY NAME: South Fork QUitchupah Creek 

LOCA nON: Southern Wasatch Plateau, Utah 

DATE: October 1-2, 2015 

OBSERVER(S): p. Collins, G· McMillan 

USGS QUAD 7.5 MINUTE MAP: flcord 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: flspen/Conifer Right: Douglas Fir 

VEGETATIVE DESCRIPTION (Dominance by Community Types) 

Community Name 

(refer to quantitative data results for this infonnation) 

COMMUNITY SUCCESSIONAL STAGE: Early due to Roods 

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 ,.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 201 ti 

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 tremu/oides 

Pseudotsuga menziesii 

Salix/utea? 

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: 60 
% bank length unvegetated, stable: 5 
% bank length vegetated, unstable: 5 
% bank length unvegetated, unstable: 25 

NOTES: 

7) The plant cover was dogwood· 
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· 
S) The vegetation here fairly looked good· 

Grasses (or grasslike) 

Agrostis st%nifera 

Juncus arcticus 

Poa pratensis 
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Page 3; Q11C 
Quitchupah Creek 
Riparian Study: October 2015 

DATA SUMMARY 

Q11 C: Cover by plant community types in the South Fork 
Quitchupah Creek drainage (October 2015). 

USDA Forest Service Protocol (19921 
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 B.OO 

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 

Qlle 
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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 ofthe Colorado Plateau physiographic province (see map below). It 

also lies within Sevier County, Utah, west ofthe 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. Elevations of the riparian sample stations fall between 8,200 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. 
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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 for the mine, the studies primarily employed 

vegetation monitoring methods outlined by the USDA Forest Service (described later). The 
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design of these 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 "Level 11/ 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 South 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 Quitchupah downstream from 

the above sites. This lower reach sample stations were called Q~oS and QuC 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 20n 

• October 20n 

• 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 Quitchupah Creek. Riparian vegetation widths (ft) for each sample period. 

CONTROLS AUG 2012 OCT 2012 JUL 2013 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 54.00 55.00 
QOSC 23.00 23.00 22.00 16.00 14.00 16.50 16.50 lS.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 
....... J. (ftHor each vear (: .1. . combined) 

CONTROLS 
001e 
0025 
003C 
0045 
0055 
TOTAL 

SUBSIDENCE ZONE 
0065 
007e 
008e 
00ge 
TOTAL 

Fig. 1 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 Perrods Combinedi 
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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 

120 

g 100 
.t:: ...... 
~ 80 
c:: 
.~ 
~ 60 
ii: 

40 

20 

o 

0 D D 

0 

c __ 

~ -- -"'" -- li..l .. --11 __ 

2012 2013 2014 2015 

DISCUSSION 

_ 006S 

o 007C 

_ 008C 

_ 009C 

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 2015) are shown below. For station photographs 
of each sample period refer to the individual reports. 

QOIC Q02S 

Q03C Q04S 
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Q05S Q06S 

Q07C Q08C 
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Q09C 
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