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Canyon Fuel Company, LLC
Skyline Mines
HC 35 Box 380
Hdper, Utah 84526
(,f35) 448-6463 Fax 1+351 44&ib32

July 1 ,2004

Coal Regulatory Program
Attn.: Pam Grubaugh-Littig
Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
Box 145801
Salt Lake City, Utah 84114-5801

Modification to Allow for Subsidence Mining in the North Lease Extension,
Skyline Mine, Canyon Fuel Company, LLC, Permit # Cl0O7l0O5

Dear Ms. Grubaugh-Littig:

Please find enclosed with this letter are modifications to the Skyline Mine M&RP to
allow for the subsidence mining of the North Lease extension to the mine. Included are
seven clean copies and four redline/strike through copies of the modified text. Singed
and notarized copies of the C1 form are also included.

Please be aware that as your staff reviews the redline/strikethrough text, the pagination
may or may not match the actual pagination of the M&RP. Also, please note that clean
copies of pages have been included where, perhaps, there have been no changes to
the words in the text. This is necessary since adding text to one page may force
originaltext onto the following pages. 

-Finally, 
most of the existing permit maps already

include water and subsidence monitoring sites related to subsidence of the North
Lease. Therefore, no changes have been proposed to these maps and drawings and
no new copies are included.

We appreciate your attention to this permit modification. Though the mine has been
temporarily idled, approval of this modification to the permit will be needed to extract
coal once the mine reopens. lf you have any questions, please give me call at (435)
448-2669.
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Chris D. Hansen
Environmental Coordinator
Canyon Fuel Company, LLC.
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APPLICAT- \ FOR COAL PERMIT PROCESS' I

Permit Change I New Permit f] Renewal ! Exploration !

Permittee: Canyon Fuel Company, LLC

Bo'd Release ! rransfer COPY

Mine: Skyl ine Mine PermitNumber: C|0071005
Title: North Lease Subsidence Submittal
Description, Include reason for application and timing requirecl to implement:

Modifrcation to the M&RP to include subsidence minins on the North Lease

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

Disturbed Area ! increase ! decrease.I vesXNo  t .
I vesXNo  2 .
! vesXNo  3 .
I vesXNo  4 .
fYesXuo  5 .
!YesXNo  6 .
! vesXNo  t .
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Yes fi No 12.
Yes n  No 13 .
Yes X No 14.
Yes X No 15 .
Yes I  No 16.
Yes I  No l '7.
Yes  n  No 18 .
Yes I  No 19.
Yes I No 20.
Yes I  No 21.
Yes I  No 22.
Yes I No 23.
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Change in the size of the Permit Area? Acres:
ls the application submitted as a result of a Division Order? DO#
Does the application include operations outside a previously identified Curnulative Hydrologic lmpact Area?
Does the application include operations in hydrologic basins other than as currently approved?
Does the application result from cancellation, reduction or increase of insurance or reclamation bond?
Does the application require or include public notice publication?
Does the application require or include ownership, control, right-of-entry, or cornpliance information?
Is proposed activity within 100 feet of a public road or cernetery or 300 feet of an occupied dwell ing?
Is the application submitted as a result of a Violation? NOV #
Is the application submitted as a result of other laws or regulations or policies?
Explain:

Does the application affect the surface landowner or change the post rnining land use?
Does the application require or include underground design or mine sequence and timing'? (Moditication of R2P2)
Does the application require or include collection and reporling of any baseline information?
Could the application have any effect on wildlife or vegetation outside the current disturbed area?
Does the application require or include soil removal. storage or placement?
Does the application require or include vegetation rnonitoring, removal or revegetation activities?
Does the application require or include construction, modification, or removal of surface facilities?
Does the application require or include water rnonitoring, sediment or drainage control measures?
Does the application require or include certif ied designs, maps or calculation?
Does the application require or include subsider.rce control or rnonitorir.rg?
Have reclamation costs for bonding been provided?
Does the application involve a perennial streanr, a stream buffer zone or discharges to a stream?
Does the application affect permits issued by other agencies or perrnits issued to other entities?

Please attach four (4) review copies of the application. If the mine is on or adjacent to Forest Service land please submit f ive
5) copies, thank You, (These numbers include a copy tbr the Price Field Oftce)

I hereby certiry that I am a responsible official ofthe applicant and that the infbmratiorr contained irr application is true atrd correct to the best of mf irrtbrmatiotr
and belief in all respects with the laws of Utah in reference to commihnents- uudertakings- and obl

\ ' { ,
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Print Name

S u bscribed this 23 day of 2 0  6 4- VICKY $UE IIILLER
t0nf,r PruM .$IIIE cl Ullfl
I77O KEIiILWORTH RD.
HEIPEB. UTAH 81520
comt. txPtRE$ 1.5-2mE

M)' cornmission Expires
/\ttest: State of

Counfy of

For Off ice Use Only: Assigned Tracking
Number :

Received by Oil ,  Gas & Mining

RECEIVED
JUL g t t00rr

DIV. OF OIL, GAS & MINING
Form DOGM- C1 (Revised March 12,2002)



APPLICATIC FOR COAL PERI\'IIT PROCF

Detailed Schedule Of Changes to the Mining And Recla

Mine: SMine Mine
Title: Northkut"@ -

provide a detailed listrng of all changes to the Mning and Reclamaticn Plan, wtrich is reqglred as a result of this proposed p€mxt

appricatim. Individually lisr all maps -g ^dr"*";;a;;"-"dd"d,*qtu;, 
-i"*.""a rrgm rtre plan. rnclude changes to the table

of ccntents, secticm of the ptm, cr other ̂ t*r*tiil us needed * ,p*tn""rrv to"ut", lo*tify and rivise the existing Mining ad

Reclamation plan. InctuiJpug", *."tio" and drawing number as part of the description

DESCRTPTTON OF MAP' TEXT' OR MATERTAL TO BE CHANGEL

il nCO El Reptace fl Remove Replace M&RP Table of Contents pages xxvi throuefi xxvttt
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SURF C၅ W T၅R HYDROLOGY

s previously discussed the Skyline permit area is located in the
headwaters of the Price and San Rafael River asins Snowmelt is the
primary source of water for the perennial streams in the two basins with
only a small amount of the total flow in the region being derived from
rainfall s a result flow volumes per unit area are high in the
headwaters and low near the mouths of the two basins

The quality of surface water in the headwaters region is excellent with
total dissolved solids TDS concentration normally varying between
and milligrams per liter However this quality deteriorates rapidly
as the streams cross the saline Mancos Shale downstream and receive
irrigation return flows from Mancos derived soils TDS concentrations in
the Price and San Rafael Rivers near their confluence with the Green
River generally vary between and milligrams per liter
Sediment yields in the two basins experience similar geographic
variations with the bulk of the sediment yielded at the mouths of the two
major rivers coming from those areas which are underlain by the highly
erodible Mancos Shale Data summaries presented in this section are taken
from the Skyline water quality monitoring program Mundorff and
Southeastern ssociation of Governments Information presented in
this section summarizes and updates the original consultant's reports
found in ppendix Volume

Drainage asin Characteristics

Portions of five perennial watersheds drain the Skyline project area and
include the ၅ccles Canyon Green Canyon Winter Quarters Canyon Woods
Canyon all tributaries of Mud Creek in the Price River asin and Upper
Huntington Creek a tributary of the San Rafael River Channels draining
the permit area form dendritic patterns with stream channels of the area
flowing in all four major directions ll surface streams have been
classified by the Utah Division of Health as follows :

• C protected for domestic use with prior treatment process
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• protected for secondary contact recreation
• protected for cold water aquatic life and
• protected for agricultural uses including stock watering

၅lectric Lake has been classified as and while Scofield Reservoir
has been classified as C and

Slopes on the permit area are steep averaging approximately percent
Dominant drainage aspects are to the west in the Huntington Creek asin
and to the east in the Price River asin The landscape varies greatly
with most of the permit area being covered with conifer and aspen
vegetative communities

ecause of the climatological conditions of the area high precipitation
and low evapotranspiration resulting in excess water there are numerous
water sources in the Skyline project area Most of these are undeveloped
springs seeps and streams The one notably developed water body located
partially in the project area is ၅lectric Lake a acre foot
reservoir whose upstream tip covers a small portion of the southwest
corner of the project area in the Huntington Creek asin This reservoir
is owned and operated by Utah Power and Light Company as a storage
facility for water used at coal fired power plants

The thick vegetative cover on the project area has resulted in a
well maintained soil of high organic matter content thus developing a
more open soil structure with high infiltration rates s a result the
potential for runoff from a rainfall event on the project area is low
Thus snowmelt produces most of the runoff from the area during periods
when soils are frozen and or saturated

Flow Characteristics

The seasonal distribution of flows in the perennial streams draining the
project area is typical of western high elevation snowmelt streams where
the majority of the flow occurs within a relatively short period of time
in late spring and early summer pril May and June Flows in
Huntington Creek above ၅lectric Lake can be expected to vary from to

Revised



cubic feet per second while those of ၅ccles Creek above Mud Creek normally

vary between and cubic feet per second and those in Mud Creek vary

between and cubic feet per second

The watersheds draining the project area yield an average of approximately
inches of water annually to the Price River asin However because

the relatively impermeable lackhawk Formation underlies all of the

Huntington Creek asin above the southern boundary of the project area

either on the surface or directly beneath the surface member the yield
to the San Rafael River asin is slightly higher averaging approximately

inches per year

significant surface water quality sampling program has been conducted
in ၅ccles Creek urnout Creek and Huntington Creek as well as in a
representative sampling of seeps and springs in the Skyline permit area
The following briefly describes the major water quality characteristics
of the permit area

Surface water in the Skyline project area is of a calcium bicarbonate
type Total dissolved solids concentrations in the area are generally

lowest during the months of pril through June when flows are highest and
affected by the diluting effect of direct snowmelt s flows decrease and
the majority of the flow is derived from seepage of local groundwater
systems the dilution effect becomes less pronounced and dissolved solids
concentrations tend to increase s a result the dissolved solids
content of surface water in the area varies from less than milligrams
per liter headwaters of Huntington Creek during the high flow season to
slightly greater than milligrams per liter ၅ccles Creek during low
flow conditions Suspended solids concentrations in the area tend to
vary proportionately with flow rate During the snowmelt runoff season
concentrations are also naturally higher in ၅ccles Canyon than in the
Huntington Creek drainage basin Channel erosion although relatively low
throughout the area appears to be more extensive in the steeper ၅ccles
Canyon than in the Huntington Creek asin and is probably the source of
most of the increased sediment concentrations Mud slides when present
add considerably to the suspended solids concentration
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Hydrogen ion activity pH tends to be rather constant in the surface
waters on and adjacent to the Skyline project area varying normally
between and The basic condition of the water with low acidity
and high alkalinity indicates that acid drainage problems do not develop
as a result of mining in the permit area

Total and dissolved iron measurement values vary widely throughout the
area with the potential source being the iron contained in lackhawk
Formation cementing agents Total iron which varied in measurements from
less than to over milligrams per liter during the observation
period tends to be somewhat directly related to the flow rate and is
associated with sediment loading In contrast dissolved iron tends to
be much more constant

Total manganese concentrations in the area were low varying normally
between and milligrams per liter with occasional higher
concentrations associated with sediment loading No distinct seasonal
variations were noted

The urnout Creek area was the subject of a subsidence study directed by
the U S F S portion of the study continues and includes monitoring the
flows in the stream biweekly and performing annual stream gradient
surveys Four surface water monitoring points were monitored in this area
and in the adjacent Upper Huntington Creek since as a part of the
surface water monitoring program ၅ight flumes F through F Plate

were installed and are presently being monitored as part of thhe
modified subsidence study However only one flume F is currently
part of the quarterly water monitoring program Flume F is the same
sampling point as CS of the quarterly water monitoring program In
general stream flow rates in this part of the permit area are decreasing
This is likely due to the present drought conditions Climatology Volume

Water samples from all four monitoring stations are of a calcium
bicarbonate character Chemical concentrations have remained relatively
consistent through time
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aseline concentrations of various constituents were normally we ll
within the State of Utah standards for waters of the Skyline project
area

summary documenting the water quality data in the mine area may be
found in Volume

dditional baseline data has been collected in the James Canyon
drainage as part of the urnout Canyon study Flows have been
obtained from flume F since in James Canyon This information
is contained in Volume Hydrology Water quality samples have
not been collected from this stream since no surface facilities are
located in this drainage lso water quality samples collected
since the early s and s from streams that have been undermined
by the Skyline Mines urnout ၅ccles other tributaries of upper
Huntington Creek Plate and a indicate water quality
is not noticeably affected by underground mining activities

Prior to March Skyline Mine discharged water to ၅ccles Creek
at an average rate of approximately gpm From March through
November the discharge rate gradually increased to between

and gpm The increase in discharge rate is related to
increased ground water inflow to the Mine area of the Skyline
Mine flow of gpm in ၅ccles Creek due to the increased mine
discharge is approximately times the minimum measured base flow
approximately gpm of ၅ccles Creek The increased flow to Mud

Creek of the gpm of mine water discharge represents an
increase of approximately times the minimum measured base flow
approximately gpm measured in at the USGS flow gaging
station located below the confluence of Mud and Winter Quarters
Creeks The average daily flow of Mud Creek at the USGS gaging
station from to is approximately gpm The mine
discharge rate of gpm is about times average daily flow of
Mud Creek The discharge to ၅ccles Creek diminished after July
when the JC well was completed by PacifiCorp The JC well was
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completed in the Left area of the mine and pumps mine water to

၅lectric Lake The rate of discharge from JC has varied between

approximately and gpm The rate of discharge to ၅ccles

Creek after July has subsequently varied between gpm and

gpm dependant upon the operation of JC and allowing of

portions of the mine to flood The anticipated changes to mine
inflow volumes is discussed in greater detail in the July
ddendum to the PHC ppendix F and K

n ongoing study of the effects of the increased flows on ၅ccles and

Mud Creeks was initiated in the winter of ၅arthFax
၅ngineering Inc ~was contracted with to establish six monitoring
stations on Mud Creek and three on ၅ccles Creeks The flow water
chemistry stream channel morphology vegetation are monitored at
these sites for any significant changes that could be related to the
increase in mine water discharge Initial results of the study
indicate that no significant effects have been noted at the
monitoring sites due to increased discharges However the study
will continue until the mine discharge volumes return to pre March

levels Data collected will be included in the mine s annual
report

Sediment Yield

Prior to March the Skyline project area had a sediment yielc
which averaged approximately acre feet per square mile per ye r

based on methods developed by the Pacific Southwest Inter gency
Committee
Volume Hydrology page This converts to a total annual
yield of acre feet of sediment to the Price River asin and
acre feet of sediment to the San Rafael River asin The majority
of this sediment
is yielded as suspended sediment with only a small fraction
occurring as bedload fter March of the sediment yield to the
Price River basin through Mud Creek increased by approximately
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This increase in load was determined by the Division using the

results of TSS monitoring at Valley Camp sites VC and VC on Mud

Creeks and Skyline site CS on ၅ccles Creek The Division

calculated an average sediment yield for ၅ccles and Mud Creeks at

tons year prior to March and tons year since March

through June of The sediment yield will be monitored for

၅ccles and Mud Creeks and reported each year in the mine s annulal

report

The suspended load in the stream flow of ၅ccles and Mud Creeks is

being monitored as a result of the increased mine discharge In

addition to the stations already monitored on ၅ccles Creek as part

of the existing monitoring program six new sites have been added

These sites are MC MC MC MC MC and MC s discussed
in the previous section the sites are monitored for TSS The first

sampling of these sites occurred in June and the results

reported to the Division No significant increase to the TSS levels

above background were noted during the initial sampling Site MC

is located on Mud Creek above the confluence with ၅ccles Creek and
assumed to represent background

Monitoring Program

The surface water monitoring program outlined in this section has
been updated based on the findings and conclusions of the PHC
by Mayo and ssociates and as a result of a cooperative effort
between the operator the Division and the Forest in an effort to
better understand and monitor the effect of increased ground water
inflows to the mine and mine discharge It incorporates practices
designed to provide the baseline data necessary to validate the
determination of the probable hydrologic consequences of proposed and
existing mining and reclamation operations The program also is
designed to meet site specific requirements and have the flexibility
for change if necessary Specific attention has been given to insure
that proper upstream and downstream monitoring is included within the
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monitoring program for all disturbed areas and that adequate
sampling of potentially impacted flow regimes is completed

PHC study completed in entitled Investigation of Surface and
Groundwater Systems in the vicinity of the Skyline Mines Carbon
၅mery and Sanpete Counties Utah ; Probable Hydrologic Consequences
of Coal Mining at the Skyline Mines and Recommendations for Surface
and Groundwater Monitoring by Mayo and ssociates recommended some
changes to the original monitoring plan These changes were made by
Mayo and ssociates after a careful review of local hydrogeology
monitoring conditions sampling parameters and sampling data The
changes proposed by Mayo and ssociates are considered valid and
reasonable and are therefore incorporated herein n evaluation of
UPD၅S and waste rock disposal site monitoring stations were not
included within the scope of work completed by Mayo but continue to
be an integral part of the water monitoring program

copy of the PHC evaluation is included within ppendix
Volume of this MRP n update to the PHC ddendum to the PHC

July has also been included in this M&RP Since the
modifications to the PHC have taken place over time and conditions
within the mine have changed it should be assumed that where the
most recent text conflicts with text in earlier modifications or
original text the latest supercedes the earlier

Surface„ water monitoring programs are conducted at each of tile
appropriate stations identified in Tables
and and shown on Drawings and ၅xcept where
noted samples are obtained at the monitoring sites three times a
year The monitoring periods are defined by the seasons Samples at e
collected during the high flow season pril through June and the low
flow season in ugust through September Late fall samples are
obtained in October through November These time periods were
selected because the sites are usually inaccessible until late June
and after November due to snow depth and frozen water courses
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Several sites on ၅ccles Creek are monitored in December through

February since they are adjacent to a maintained road and the water

discharged from the mine normally keeps the stream from freezing

over

Surface water stations in ၅ccles Canyon were sampled more frequently

than those on Huntington Creek during the initial phases of mining

၅ccles Canyon stream stations are shown on Table and are
analyzed for those constituents identified in Tables and
Table with an annual monitoring as per Table South
Fork tributary station CS will be monitored for flow only
beginning fall The purpose of this station is to check for
subsidence effects from longwall mining

Sampling will continue at all surface water stations throughout the
post mining period and until the reclamation effort is determined
successful by the regulatory authority Samples will also continue
to be analyzed for the parameters outlined in Tables

and throughout the post mining period unless
deletions in the list of parameters is determined to be appropriate

Several monitoring stations were added to the monitoring schedule
with the incorporation of the North Lease Tract CS and CS
have been added to monitor the quantity and quality of the water iq
Woods Canyon Creek and CS has been added to monitor the quant ±y
and quality of the water in Winter Quarters Creek

s part of the Skyline mine subsidence monitoring plan nine new
water monitoring sites have been identified in the North Lease area
Table Sites NL through NL have been selected to

monitor flows on the tributaries to and on Winter Quarters Creek six
months prior to during and at least six months following subsidence
due to mining Sites NL and NL have been selected to monitor
flows in Woods Canyon under the same frequency as the NL through
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NL sites Flow conductivity pH dissolved oxygen and
temperature of the water will be measured at each location The
sites will be monitored monthly in June through October If
accessible earlier than June or later than October the mine will
monitor the sites The results of the monitoring will be reported
with the other required monitoring data The purpose of this
monitoring is to determine the effects if any on the stretches of
perennial streams in the Winter Quarters Creek and Woods Canyon Creek
drainage that will be subsided due to mining This monitoring will

also help indicate if mitigation is required for loss of surface or
ground water and subsequently habitat associated with the water

Skyline has conducted field studies to determine the location of the
perennial portions of both Winter Quarters and Woods Canyon Creeks
though no mining is currently planned within the next five years in
the Woods Canyon drainage The perennial nature of the streams were
determined using a variety of parameters including vegetation and
surface flow monitoring Field studies were initiated and completed
in October and November and October Copies of the studies
are included in Volume i Hydrology Section The studies will be
used by the Forest in their environmental assessment of the potential
effects of undermining Winter Quarters and Wood Canyon Creeks

Sampling will continue according to Tables
and as approved at all surface water stations throughout

the post mining period and until the reclamation effort is determined
successful by the regulatory authority Changes will be made to the
monitoring program only when additions or deletions to the list of
parameters and or schedule is determined to be appropriate and when
approved by the regulatory agency

In addition to the above outlined monitoring program UPD၅S discharge
permits have been acquired as necessary Monitoring and operation
of all surface water discharges are conducted in accordance with
conditions of this permit Discharges of water from disturbed areas
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will be in compliance with all Utah and federal water quality laws
and regulations and with effluent limitations for coal mining
contained in CFR part copy of this permit UPD၅S No
UT is appended to Volume Hydrology Section The
monitoring locations are shown on Map

s required water quality data collected from the surface water
monitoring stations will be submitted to the Utah Division of Oil
Gas and Mining Such reports will normally be submitted within
days of the completion of each quarterly monitoring program

The Permittee conducted a search for seeps or springs in the
downslope area west of the rock disposal site in the spring of
and found no seeps or springs Should surface flow occur surface
water monitoring will be carried out though the exceedingly
ephemeral nature of the water flows in the area will necessarily
affect the frequency of sampling The Permittee commits to the
following surface water monitoring program when surface flow is
present

Four monitoring stations will be established two stations
on the drainage from the east and two sites on the drainage from the
south Stations will be located both above and below the rock waste
disposal site in each of the drainages See Drawing

When flow is present these stations will be monitored
when accessible at the same frequency and for the same constituexits
as the stations in ၅ccles Creek The data will be tabulated and
reported in the same manner as the Skyline water quality data

The data from these stations will be evaluated for
non point source contribution from ground water aquifers This
procedure offers the best potential for detection of ground water
contamination
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The Upper O`Connor seam required a breakout to improve ventilation
The breakout is on a south facing slope in a side canyon of the South
Fork of
၅ccles Creek see map no new road was built across
this canyon to gain access to the breakout area The canyon flows
water in all but the driest of years During construction the creek
was sampled above and below the site on a daily basis The samples
were tested for total suspended solids and settleable solids as an
aid in regulating construction activities and in implementing control
measures Construction related solids fluctuations were encountered
throughout this phase of the project

The volume of water discharged from the mine increased significantly
in ugust after large volumes of ground water were encountered
within the mine The mine was concerned about what effects the
increased flows might have on ၅ccles and Mud Creeks ၅arthFax
၅ngineering Inc was contracted to perform a stream bank stability
analysis on the streams using flows ranging between and
gpm The initial results of the report indicated that the stream
banks would be stable at flows up to gpm Further study was
requested by the Division and ၅arthFax was again contracted to
continue the study of the effects on Mud and ၅ccles Creeks of
sustained increased discharges from the Skyline Mine The study will
continue as long as the mine is discharging flows in excess of the
pre September rates plus one year The study consists of the
following

Reference sites have been established on ၅ccles and Mud Creeks
corresponding to cross sections used in previous investigations
၅arthFax ၅ngineering The reference sites were established

in general conformance to the recommendations of Harrelson et al
This involved the following

• ၅stablishing benchmarks at each site enchmarks will
consist of cement or boulder monuments with a metal marker
stamped with the site number
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• ၅stablishing monumented cross sections The endpoints of
cross sections will be marked with roof bolts or steel
reinforcing bar that has been driven into the ground
These bars will be painted to increase visibility

• Surveying the channel at each site Surveying Will be
performed using a level and survey rod with both the cross
section and longitudinal profile of the stream being surveyed

• ၅stablishing photo points s recommended by Harrelson et al
convenient locations will be selected to take

photographs upstream downstream and across the channel at
each cross section location

• Collecting streamflow data The flow will be measured at each
site using standard procedures with a rotating cup flow
meter Indicators of bankfull stage will also be gathered

Samples of the bed and bank materials were collected at the newly
established stations to evaluate geomorphic and stability relationships
at those locations Similar samples were collected in February at
the remaining sites ၅arthFax ၅ngineering and are still considered
valid

The depth to groundwater was determined at each of the reference sites
In areas where the flood plain is narrow along all of ၅ccles Creek and
the upper portion of Mud Creek this was accomplished with one temporary
piezometer installed in the alluvium adjacent to the stream The
piezometer was installed using portable flighted augers and a hammer
drill Perforated PVC pipe was installed in the hole and the water table
allowed to stabilize for a period of at least hours prior to measuri
the depth to water The relative elevation
established by standard surveying techniques
established benchmark at each site
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of the piezometer was
from the previously

Flow data on file with the U S Geological Survey was gathered for ၅ccles
Creek near Scofield Utah station and for Mud Creek below
Winter Quarters Canyon at Scofield Utah station The data were
provided to the Division in electronic form



Historic aerial photographs were gathered of Pleasant Valley between the
town of Scofield and the confluence of Mud Creek and ၅ccles Creeks oth

private sources on file with aerial photography companies and

government sources USD USGS ၅ROS were searched These

photographs were evaluated to assess historic land use in this reach of

Pleasant Valley This information together with the additional data
collected as part of this study were used to evaluate whether or not
Pleasant Valley could be classified as an lluvial Valley Floor The
Division used this study along with the ၅arthFax ၅ccles and Mud Creek
study and made a determination that portions of Pleasant Valley could be
considered alluvial valley floor but the increased discharge from the mine
would not have a significant impact on the valley sediments or vegetation

Water quality samples are collected at the monitoring points In
addition to the collection of flow data as indicated in Section these
samples are analyzed for total dissolved solids TDS total suspended
solids TSS and total phosphorus

s field information is gathered sufficient data will be gathered
to determine the bank erodibility hazard Rosgen for each
reference site These data will include measurements of the following
values

• ank height
• ankfull depth
• Rotting depth
• Root density
• ank slope
• Degree of surface protection of the bank

The in stream velocity gradient between the core of maximum velocity and
the stream bank and the ratio of average hydraulic stress and near bank
hydraulic stress will also be calculated ၅ach of these indexes will be
compared with typical values provided by Rosgen to provide
another assessment of bank stability in addition to that provided
previously ၅arthFax ၅ngineering

Flow and water quality data TDS TSS total phosphorus are
collected at the monitoring points on a seasonal basis and will continue
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to be until one year following a sustained reduction in mine water

discharge to a rate of gpm or less i e pre September

levels Channel cross sections and longitudinal profiles will be

collected from each reference site annually during the same period
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HYDROLOGIC L IMP CTS OF MINING CTIVITI၅S

Presented in the following subsections are summaries of the hydrological impacts of the mining

activities of the Skyline project The details backing the conclusions stated in this section and
supplemental discussion can be found in the PHC evaluations included as part of this section

and within the Hydrology Section of ppendix Volume Volumes and Details of the

consultant s flow calculations may be found in the flood plan calculations also in ppendix

Volume The PHC was also updated in July October pril and June

by the addition of the ddendum to the PHC associated with the drilling of the wells in James

Canyon the significant inflows to Mine and the ground water model prepared by HCI

The potential hydrologic impacts discussed herein represent the latest information available and
generally correspond to the consultant s original report See General Hydrologic Consideration
Related to Coal Development and Subsequent Impacts Vaughn Hansen ssociates February

found in ppendix Volume Updated analyses of the Probable Hydrologic
Consequences reflecting all current data are appended to this section

• ၅xhibit of Section Probable Hydrologic Consequences of Mining at the Skyline
Mines Carbon and ၅mery Counties Utah prepared by ၅arthfax ၅ngineering Inc Salt
Lake City Utah dated September

• ddendum to the Probable Hydrologic Consequences July James Canyon

Update further updated in October pril and June
• ppendix Volume September Investigation of Surface and Groundwater

Systems in the Vicinity of the Skyline Mines Carbon ၅mery and Sanpete Counties Utah
Probable Hydrologic Consequences of Coal Mining at the Skyline Mines and
Recommendations for Surface and Groundwater Monitoring

Potentially ffected Water Rights

Surface and groundwater rights in the general project area are primarily for stockwatering and
irrigation Stockwatering rights are located almost entirely and directly on the streams The
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nearest irrigation rights are centered around the two areas of Scofield and in Flat Canyon

southwest of the permit area Irrigated lands consist primarily of pasture Only stockwatering

rights are present in the Skyline permit area limited number of wells are located in the general

area none of which are located directly on the property or within the permit area Recent large

mine inflows to Mine has resulted in concern voiced by local government and private interests

that water entering the mine is coming from nearby ၅lectric Lake However data collected and

analyzed by Skyline Mine for the purpose of determining the source of the inflows strongly

indicates there is no significant connection between the surface waters and the mine waters s

discussed in the July ddendum to the PHC modified in October pril and

June the Star Point does not transmit water easily Fractures within the Star Point in the

mine area has allowed the sandstone to begin dewatering by discharging to the mine The Star

Point does not appear to have a significant discharge point located immediately down gradient

of the mine Indeed the age of the water in the sandstone suggests it takes several thousand

years to move through the aquifer in spite of the high transmissivity of the fractures within the

sandstone Therefore it is unlikely any surface or ground water rights are being adversely

affected ecause it is not certain that the ground water discharges into the Huntington Creek

drainage there is no evidence that water is being removed from that drainage to ၅ccles Creek

• part of the Price River drainage Tritium analysis of the water in the Left area of Mine and

water from the James Canyon well JC indicates a minor amount of modern water is being

pumped from the well and the mine However this water is not necessarily originating from

၅lectric Lake Therefore there does not appear to be a significant volume of surface water being

transferred between drainage basins

Mining Impact on Water Quantity

Due to the high shale content of the lackhawk Formation recharge to the deep ground water

system through the lackhawk Formation is slow Fractures in the formation seal readily due

to swelling of the bentonitic shale when wet s a result the impact of mining including

subsidence on the quantity of water in the permit area will be minimal This has been verified

through the results of the subsidence study in urnout Canyon discussion of the mining

impacts on the aquatic resources may be found in Section The urnout Canyon study

resulted in the determination that no significant impacts had occurred to the stream drainage as

a result of mining induced subsidence
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While the gradient of the stream was flattened in a few locations and slightly increased in others

the overall change in the stream morphology was not significantly different than changes that

occur in similar stream systems naturally iweekly flow monitoring and aerial photographic

surveys continue each year as mining continues in the area dditionally three years of

macroinvertabrate studies and two years of fish population surveys have been conducted starting

in These studies are described in greater detail in Section

The purpose of the urnout Canyon study was to determine the impacts of undermining

perennial streams in the Skyline Mine area The intent of the study was to determine if

significant impacts would occur by undermining the urnout stream and if no significant impacts

occurred then the Forest would consider allowing the undermining of perennial streams with

similar geologic and geomorphic conditions to occur dditional geomorphic and

macroinvertabrate studies have been conducted in Winter Quarters and Woods Canyons and

the results of those studies are included in this M RP

When subsidence occurs the subsidence cracks tend to seal rapidly preventing the deep

percolation and subsequent loss of water previously destined for springs and other water

sources The location of a spring may change by a few feet but no significant loss of water is

anticipated The sealing of potential cracks will be accelerated where subsidence occurs under

stream bodies due to the natural deposition of silt in the stream channel along with the swelling

of the shale

lthough the lackhawk Formation contains partially or completely saturated sandstone

channels above the proposed mine workings a relatively small quantity of water is beirlo
encountered in the mine due to the impermeable nature of the formation which limits the
recharge rate and the ability of the rock to readily yield water Ground water within the lackhawk
formation above the mine workings was determined in the PHC to be found within highly

localized perched aquifers The PHC evaluation failed to locate a regional ground water
aquifer within the immediate area The relatively small quantity of water being encountered in

the mine was believed due to the general impermeable nature of the formation which limits
the recharge rate and the ability of the rock to readily yield water and the local nature of local
perched aquifer systems
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I he inflow to the mine had been less than gallons per minute per active face with mine

entries generally dry approximately to feet up dip from the face Some roof bolt holes

however continued to flow up to GPM for an extended period of time However in a

fractured channelized sandstone was encountered during mining of the southwestern permit area

which produced approximately gpm This was repeated at several locations in areas of

Mine until the mine was discharging approximately to gpm in ugust and

to gpm in October ၅ven though the large inflows have significantly subsided

since October the near future mining activities have been directed toward the North Lease

area

The PHC for the Skyline Mine was updated by an ddendum to the PHC dated July and
further updated in October pril and June The addendum contains significant

information regarding the large inflows to the mine To better understand the hydrologic system

and the water within the Star Point Sandstone Skyline Mine contracted with Hydrologic

Consultants Inc of Lakewood Colorado produce a ground water model of the Star Point

Sandstone This model endeavored to delineate the possible areal extent of the aquifer the
volume of water contained in the aquifer and the potential sources and discharge locations of

the aquifer The model has been used to help determine what if any impacts are occurring to
the waters available in the mine area including State appropriated water rights The model was

completed and improved in June and a copy of the report describing the results of the

modeling effort has been added to the PHC

s described in the July ddendum to the PHC draining of the ground water contained
within the Star Point Sandstone does not appear to have a significant impact on discharges of
ground water in the mine or adjacent area nor does it appear that the water entering the mine is
causing a loss of surface water in the Huntington or Price River drainages The majority of the
flows into the mine enter through faults and fractures that trend generally north south to
northeast southwest The flows move up through the floor of the mine in almost all cases The
water is apparently stored in the Star Point Sandstone under significant potentiometric head

ges of the water indicate that water moves very slowly through the Star Point system in spite
of the fractures and faults that appear to be open enough to allow water to flow freely into the
mine in isolated locations This suggests that the aquifer does not have a discharge point that

• releases large volumes of water nor is the aquifer replenished at a high rate of inflow While the
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Star Point is exposed in out crop north south and east of the mine significant volumes of water

would need to be entering the system at an elevation great enough to create the potentiometric

head encountered in the Star Point beneath the Mine workings Skyline continues to monitor

stream flows in Winter Quarters ၅ccles and Mud Creeks to identify any impacts if they occur

in these drainages related to the mine inflows

No springs or water production wells in the mine permit or adjacent areas have reportedly been

negatively impacted by the large mine inflows There has been some concern voiced by local

government and private interests that water entering the mine is coming from nearby ၅lectric

Lake However data collected and analyzed by Skyline Mine for the purpose of determining the

source of the inflows strongly indicates there is no significant connection between the surface

waters and the mine waters s stated previously this is discussed at length within the July

ddendum to the PHC

Water encountered in the mine is either utilized underground as processed water or is pumped

from the mine Procedures for handling of mine water are discussed in detail in Section
Indigenous water associated with the coal will be removed from the area This however will

represent only a small fraction compared to the water flowing from the Wasatch Plateau The
water pumped from the mine is added to the flow of ၅ccles Creek and into ၅lectric Lake and has

a positive effect on the aquatic flow systems

The construction of surface facilities utilized in conjunction with the Skyline Mines yard areas

roads conveyor lines etc resulted in temporary increases in the suspended sediment
concentration of the adjacent stream However because of the regulatory requirement that
sediment control measures be provided for all areas of surface disturbance concentrations f
suspended material were significantly reduced Minimization efforts however met with varying
degrees of success

Over long periods of time groundwater in the Wasatch Plateau can be expected to flow toward
the lowlands if not removed passing through saline shales and emerging to augment streamflow
with a dissolved solids content that significantly exceeds the concentrations found in the
headwaters area ecause the Skyline Mines will act as interceptor drains the groundwater that
is brought to the surface from the mines has a much lower dissolved solids content than would
have existed if the water was to continue its downward movement through shaley layers Thus
the mines will have some beneficial impact on the chemical quality of water in the region
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The increased stream flow resulting from mine discharges particularly during the summer low

flow period appears to benefit the ၅ccles Creek fishery by creating flow and temperature

• stabilization The increased flows to Scofield Reservoir most likely benefitted the fish population

in the lake by maintaining a sufficient level of dissolved oxygen to avoid a general fish kill that

frequently occurs in the lake during periods of drought periods such as has been occurring in

the mine area since The mine has also been discharging large volumes of water since

ugust with TDS concentrations only slightly higher than background levels This good
quality water flows to and is stored in Scofield Reservoir The water stored in Scofield Reservoir

is used for culinary and irrigation purposes in Helper Price and Wellington Utah The State
၅ngineers office in Price Utah indicated that without the additional discharge from Skyline Mine

to the Price River drainage the reservoir would have been at a dead pool level in late ugust of

thus cutting short the irrigation season downstream

Similarly discharges to ၅lectric Lake will be an overall benefit to the water users on Huntington

Creek The discharge of high quality water from mine dewatering wells JC and JC will

increase the volume of water in ၅lectric Lake provide additional cooling water for the Huntington
Power Plant and provide additional irrigation water for agricultural uses in ၅mery County
Without the additional discharge of water to ၅lectric Lake from the James Canyon wells it is
possible that in the summer and fall of the Huntington Power Plant would need to
significantly scale back the production of electrical power due to insufficient cooling water

reduction in power generation from the plant would have significant economic impacts on Carbon
and ၅mery Counties from the loss of jobs and an increase in power rates for consumers of
power generated by PacifiCorp

The completion and operation of JC will not result in an overall increase of mine water
discharge from the Skyline Mine Operation of the well will decrease the amount of mine water
discharged to ၅ccles Creek and result in additional water discharged to ၅lectric Lake

The large volume of ground water inflow to the mine has resulted in the mine discharging
significantly greater volume of water than were initially anticipated when the mine was planned
and opened The current mine UPD၅S permit was written when flows were expected to be less
than gpm and limits on total dissolved solids TDS were created based on this volume of
flow ton day limit of TDS was assigned to the mine with a maximum TDS concentration
of mg I TDS It was not unusual
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for the mine prior to March to discharge water with mg I TDS However after the

• large inflows into the mine were encountered in March the volume of water discharged

increased steadily and the concentration of TDS decreased lso at that time the mine began

to have trouble passing the chronic Ceriodaphnia dubia toxicity test required by the UPD၅S

permit It was determined through extensive testing that the toxicity test was failed due to a slight

increase in the nickel concentration in the water The toxic limit of dissolved nickel concentration

appeared to be ug I or greater and the water discharged from the mine in late until the

end of contained a maximum of ug I dissolved nickel These concentrations of

dissolved nickel are well below drinking water standards The significant inflow to the mine from

the Left area and changes of how water was handled underground resulted in a decline in

TDS and dissolved nickel over time s a result the mine has been able to pass its chronic

water testing The Utah Division of Water Qualityrecently modified the mine s UPD၅S discharge

permit to include a limit of mg I TDSand no total ton per day limit or the mine would

discharge less than tons per day of TDS if the water had a TDS concentration greater than

mg I

UPD၅S permit was obtained by PacifiCorp to operate the JC mine dewatering well in James

Canyon This well will discharge high quality mine water to ၅lectric Lake However since it is

mine water Skyline will be obligated under SMCR to assure the quality of the water discharged

is within the UPD၅S permit limits assigned to JC Skyline will submit the required DMRs to

the Division as required in Section

Periodically due to difficult recovery conditions or roof collapse mining equipment is abandoned

underground Prior to leaving equipment underground hazardous materials and lubricating

fluids are drained when possible Since the equipment is steel and not too different

compositionally from the roof support throughout the mine contamination to ground water from

abandoned equipment is not anticipated map illustrating the location of equipment left

underground is provided as Drawing The drawing includes a description of each piece

of equipment

ecause of the high alkalinity and low acidity concentrations in the area differing normally by

two orders of magnitude acid drainage problems do not occur as a result of mining This is

supported by the fact that coal in the area has a low sulphur content
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The amount of water that is discharged from the mine will equal the inflow minus that which is

consumed in the mining operation dust suppression and evaporation ased on experience

• at Skyline Mine the rate of water to be consumed is estimated to be gallons per year
approximately gpm Skyline Mine anticipates potentially discharging approximately

gpm of mine water to ၅ccles Creek after the completion of mining and subsequent abandonment

of the Left Left and and Left panels in However this rate may vary with

changes in the operation of JC and because of the steady decline in potentiometric head within

the aquifer discharging into Mine ssumptions used in developing the discharge amount

can be found in July ddendum to the PHC in ppendix F

The water consumed in operating underground equipment dust suppression and evaporation

is obtained from ground water sources within the mine These underground water sources are
not connected to the surface waters in the area ၅xtensive research has been performed by the

mine to verify that water currently entering the mine is not coming from the surface or depleting
surface waters The recent July ddendum to the PHC presents data supporting this

statement The data suggests the water intercepted underground is at least to

years old and based on the results of tritium analyses from most of the mine waters does not
typically contain water that has been exposed to the atmosphere in the past years

dditionally the steady rate of decline in ground water levels in monitoring wells within the

permit area and the results of age dating the ground water inflows to the mine indicating the
water is not getting appreciably younger suggests that the aquifer is not receiving significant

recharge of young surface waters Continued monitoring by the mine of the surface waters
and seeps and springs flows in the permit and adjacent areas have shown no discernable

impacts due to the increased mine inflows that were encountered in March and have
continued through November It is the operator s position that the water consumed in
operating Skyline Mine is not depleting surface water sources In fact there is an overall net
gain to local river systems discharging to the Colorado River as a result of Skyline Mine
discharge

lternative Water Supply

OSM Regulation CFR requires that alternative sources of water supply be identified
if mining impacts will result in the contamination diminution or interruption of existing sources
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• identified

ecause no significant adverse hydrologic impacts are expected as a result of mining in the

Skyline perfit area no individual or collective source of alternative water supply has be

However the Permittee presently owns approximately acre feet of water rights in the

Scofield Reservoir Of these water rights water sufficient for the Permittee s needs has been

exchanged for rights from wells located near the mine site and at the mouth of ၅ccles Canyon

for use in culinary and dust suppression water systems Of this acre feet a acre foot

exchange has already been approved by the State ၅ngineer of Utah

It is recognized that seeps and springs are important to wildlife particularly to small less mobile

species and that flow reduction could potentially negatively impact these species While flow

reduction from mining related activities including subsidence is not expected to cause a

problem however should such a loss be documented mitigation measures will be taken after

consultation with the Division of Oil Gas and Mining and the Division of Wildlife Resources

The Permittee will replace the water supply of any land owner if such a water supply proves to

be contaminated diminished or interrupted as a result of the Skyline mining operations First

• a determination will be made by the Division in accordance with R as to

whether or not material damage has occurred Then in accordance with Regulation

Skyline will correct any material damage resulting from subsidence caused to surface

lands which includes water rights to the extent technologically and economically feasible by

restoring the land to a condition capable of maintaining the value and reasonably foreseeable
uses that it was capable of supporting before subsidence damage Negotiations will be held
immediately with the impacted party to determine the appropriate mitigation activities The

restoration of water flows to impacted sources will be accomplished using the est Technology
Currently vailable TC These activities may include but not necessarily be limited to

piping or trucking water to the location of the loss sealing surface fractures to prevent further
losses i e stream floors on bed rock or in shallow alluvium and construction of a ground

water well and the installation of pumps to restore flows If the above efforts are not successful
then Skyline will explore the transferring water rights to the injured party in flow equal to the

determined loss and or monetary reimbursement for proven material damages
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Historically the mining activities at Skyline Mine have not resulted in the loss of surface waters

or significant changes in the discharge of seeps and springs within the permit area While

significant volumes of ground water have been encountered while mining in the west and

southwest portions of the permit area no impacts to surface discharges of seeps and springs

the flow of streams or bodies of water have been found ge dating of samples of water

obtained from the mine indicate the water has been in place for several thousands of years This

suggests that ground water is moving very slowly through the area strata and does not discharge

at a significant rate down gradient of the mine

Very little ground water was encountered while mining in the northern portion of the existing

permit area prior to the addition of the North Lease The same geologic and hydrogeologic

conditions are anticipated to occur in the North Lease as occurred in the northern portion of the

existing permit area Mine Therefore no significant inflows of ground water are anticipated

as mining progresses into the North Lease area Selected surface discharges of ground water

and stream flows in the areas that could be impacted by mining activities will be monitored

Mining related subsidence is the only surface impact anticipated since no new surface facilities

are currently planned for the North Lease area If impacts to the waters within the permit area

are determined to have occurred mitigation will be implemented immediately using TC as

described previously

There has been some concern that ၅lectric Lake has been impacted by the inflows of ground

water to the Skyline Mine since s presented in the ddendum to the Probable Hydrologic

Consequences July and updated in October pril and June a direct

connection between the water in ၅lectric Lake and the mine inflows cannot be found However

the water flowing into the Left area of the mine and discharging from the James Canyon JC

well contains a slight percentage of tritium No other significant inflows of ground water into the

mine contained tritium levels that would suggest a modern component of recharge s tated

kby Petersen ppendix ddendum to the Probable Hydrologic Consequences July

Updated October

It is calculated that the maximum modern component in the fault related system could

range from approximately to percent It is also apparent that since routine

sampling of the Left groundwater system began in May the percentage of

modern recharge in the groundwater system has not increased ased on the potential

• modern recharge percentage calculations presented above it is determined that of the

total inflow to the Left region
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approximately gpm a maximum of approximately to gpm could have originated

as modem recharge Inasmuch as Canyon Fuel has been pumping approximately gpm

from the Left groundwater system into ၅lectric Lake since September the potential net

impact to the ၅lectric Lake watershed were it occurring would be completely mitigated by the

current pumping dditionally groundwater that would not otherwise be available for use without

the pumping activity is being added to the watershed Since October PacifiCorp has

increased the pumping rate at JC to more than gpm Thus currently the amount of

groundwater being pumped into ၅lectric Lake from JC represents a volume approximately one

order of magnitude greater than that which could potentially be derived from modem sources

It should be noted that there is currently no information that would indicate that the potential

modern component in the fault related mine inflows is directly or indirectly related to losses from

၅lectric Lake

ased on the above information and assuming the same percentages of modem versus ancient

water applies to the water pumped from the JC well at a rate of gpm a maximum of

approximately gpm to gpm could have originated as modern recharge The maximum

estimated volumes of modem recharge water being discharged to the mine and from the James

Canyon well would have been gallons This volume is still less than the approximately

gpm that JC discharged to ၅lectric Lake from September through September

October PacifiCorp negotiated with Skyline Mine to install a higher capacity pump in JC

well The discharge after the new pump was installed was approximately gpm The rate

of discharge from JC dropped to approximately gpm in March of and should be

sustained at approximately that rate through The cause of the decline in the pumping rate

is unknown but may be related to changes in well or pump efficiency

fter the new pump was installed in JC the tritium concentrations in the water discharged from

the well increased slightly It appears that since January the tritium concentration in the

JC well water has slightly increased ranging between and TU This suggests that

between and percent of the water now being pumped from the JC well has a component

of water that could be considered younger than years old The percentages are based on a

comparison of TU in the well water with tritium concentrations measured in water
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samples from area springs and ၅lectric Lake that range between and TU Table of

ppendix G ssuming the calculated range of to percent represents the portion of

young water discharged from JC when the well is operated at a pumping rate of gpm the

range of modern water discharged from JC is between gpm to gpm

JC pumps water from the flooded portions of the mine that include the Left through Left
and panel areas Water from the Left and Left and areas do not appear to contain

modern waters Without the JC well the from these flooded portion of the mine would be
pumped to ၅ccles Creek and not ၅lectric Lake The pumping of the JC well could be
considered to further mitigate for the maximum possible inflow of modern water to the mine The
JC well is expected to be operated for at least several years or until the persistent drought
conditions end

The Left area of the mine was sealed in October and additional uncontaminated samples

of the water inflows in that area can no longer be obtained Calculations of the percentage of

modern water in the Left inflows can no longer be based on actual sample data If it is
assumed the JC water is representative of the Left inflows the JC well water is not being
contaminated with modern water from sources that do not normally flow into the mine and the

inflow rate of ground water to Left is approximately gpm as estimated in March
the inflow rate of modern water to Left might be between gpm and gpm Combining

the calculated inflow rates of modern water from JC and the Left area results in a range of
gpm to gpm of a total of gpm of water removed from the ground from JC and

the mine

If a determination were made that Skyline Mine impacted ၅lectric Lake and upper Huntington
Creek waters the JC and JC wells would continue io be operated by the mine to discharge
water into the Huntington Creek drainage Thus through the mine s effort to dewater the Star
point Sandstone to allow for the continuation of mining in the southwest portions of Mine f
specifically to maintain the West Mains any potential mitigation for the loss of water has been
and continues to be accomplished
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PL NT COMMUNITI၅S

report was prepared earlier by Mt Nebo Scientific Inc Collins of the vegetation of the

Winter Quarters Canyon area North Lease Tract rea This report was submitted to the USD

Forest Service The report has been included in ppendix

Revised

Methodologies forthis previous study relied on general vegetation mapping done by using existing

information and limited ground truthing techniques Most of the mapping was done using existing

maps and data from range analyses prepared by the USD Forest Service Manti LaSal National

Forest Price Utah

Plant community named in the aforementioned study were revised to be consistent with the

existing vegetation map of the permit area Drawing a The existing vegetation map of the

area was revised using both black and white and color aerial photography No field work or

ground truthing methods were implemented

In October the vegetation at specific sites along the perennial streams within the North

Leasewas ground truthed This information is included in ppendix This information will be

gathered in conjunction with information being gathered for the Manti La Sal Forest Service in the

preparation of an ၅nvironmental ssessment Total acreage of each vegetation type for the North

Lease area will be provided once this information has been gathered and compiled

spen

The spen community was the most common vegetation type of the Winter Quarters Tract rea

spen Populus tremuloides was the dominant overstory species whereas depending on the

area and environmental variables snowberry Symphoricarpos oreophilus or Oregon grape

Mahonia repens were the dominate understory species

Conifer Timber

lso important by relative number of acres these communities were dominated by ၅ngelman

spruce Picea engelmanii and subalpine fir bies lasiocarpa Understory varied from relatively
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QU TIC WILDLIF၅ R၅SOURC၅S

Introduction

oth Huntington Creek and ၅ccles Creek flow through the project area and both provide habitat

for reproducing resident populations of cutthroat trout Cutthroat trout from ၅lectric Lake use

upper Huntington Creek for spawning and nursery activities Scofield Reservoir although stocked

with rainbow trout exclusively has numerous cutthroat trout which have been produced in ၅ccles

Creek and othertributary streams such as WinterQuarters Woods Creek Lost Creek Fish Creek

Pondtown Creek Pleasant Valley Creek and possibly oardinghouse Creek

၅ccles Creek

၅ccles Creek is a small mountain stream draining west to east into Pleasant Valley Creek which

flows north approximately miles where it empties into Scofield Reservoir Discharges in ၅ccles
Creek are frequently as low as cfs during late summer fall and winter months and high flows
seldom exceed cfs even at the creek mouth Water temperatures of streams such as ၅ccles
Creek fluctuate because of turbulence from the rough channels During November to March

water temperatures remain between ° C In the summer water temperatures often fluctuate
from ° C daily although high temperatures seldom exceed ° C

Through natural erosion of mudstone sandstone and shale deposits ၅ccles Creek has periods
of high total suspended solids sedimentation This occurs however during periods of high
runoff when the stream waters have sufficient energy velocity to carry the fine sediments out of
the canyon rather than depositing them on the coarser substrate materials During normal runoff
years there are numerous clean trout spawning gravel beds in ၅ccles Creek During low runoff
years fine sediments may not be flushed from the spawning grounds Maintenance of this
resource is dependent upon a continuation of flow adequate substrate food base and water
quality conditions

The existing aquatic species of ၅ccles Creek fish and macroinvertebrates have adapted to
tolerate natural temperature fluctuations and sediment loads The macroinvertebrate communities
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of ၅ccles Creek have a high diversity of species representing all major trophic groups There are

species found only in high quality water streams indicating the high water quality of ၅ccles Creek

There are also environmentally resistant taxa present This high diversity represents a resiliency

to environmental change especially short term changes

Upper ၅ccles Creek above the White Oak Mine Road at sampling stations ၅CO ၅CO UPMF

UPSF Figure have numerous taxa of macroinvertebrates found only in high quality waters

and stable habitats Lower ၅ccles Creek Stations ၅CO and ၅CO has a more tolerant

macroinvertebrate community with taxa tolerant to sedimentation dominating the community

Cutthroat trout have historically maintained naturally reproducing populations in ၅ccles Creekfrom

the National Forest boundary downstream to the creek mouth Recent migrations however have

been impeded by obstacles unrelated to mining such as irrigation diversions and numerous

beaver dams There are no fish in the upper forks of ၅ccles Creek

Construction activities caused sufficient sediment loading into ၅ccles Creek resulting in a

significant reduction in fish populations Cooperative efforts with DWR however resulted in

habitat improvement by sufficient for near recovery of these populations See DWR report

Recovery of the Cutthroat Trout Salmo Clarki Fishery in ၅ccles Creek Utah From Coal Mining

Impacts Donaldson Dalton Volume under quatic Wildlife

Huntington Creek

I*

Huntington Creek above ၅lectric Lake is a small mountain stream draining north to south into

၅lectric Lake Discharges are frequently as low as cfs with spring high flows sometimes

reaching cfs Water temperatures fluctuate during summer months although daily highs

seldom exceed °C During winter months water temperatures seldom exceed °C and the

stream is nearly completely iced over

Through natural erosion of existing stream channel geological formations and adjoining hillsides

Huntington Creek waters have high loads of fine sediments during runoff periods This occurs

when runoff is high and these sediments are carried into ၅lectric Lake rather than being deposited
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on spawning gravels or other coarse substrate materials Huntington Creek has numerous clean

trout spawning gravel beds and the amount of fine sediments is not high enough to hinder

spawning

Huntington Creek has a diverse aquatic community with macroinvertebrate taxa representing all

trophic levels The successful cutthroat trout spawning and high number of resident trout evidence

the high quality waters and habitat of Huntington Creek plus the ability of the macroinvertebrate

community to support quality fisheries Cutthroat trout according to Utah Division of Wildlife

Resources UDWR surveys are increasing in numbers in Huntington Creek above ၅lectric Lake

Trout produced in Huntington Creek provide an important part of the total number of fish in ၅lectric

Lake

Winter Quarters Canyon Creek

s indicated in the environmental assessment prepared by the Forest Service and the

ureau of Land Management Winters Quarters Canyon Creek has a moderate population of

macroinvertebrates Perennial flow in the canyon has produced Stonefly larvae as far up as ox

and ob s Canyons Mayfly nymphs were also found present in waters tested Cutthroat trout

were found within the creek east of the Forest oundary on June indicating fish are likely

within perennial sections of the creek containing significant flows Surveys conducted in Winter

Quarters Canyon Creek in and indicate similar conditions exist and species were

present

Woods Canyon Creek

s indicated in the ၅nvironmental ssessment Mayfly nymphs were found within the upper

portions of Woods Canyon Creek in higher quantities than those found within Winter Quarters

Canyon Stonefly larvae were also found as high as the fork in the stream near the center of

Section T S R ၅ No fish were seen during the field survey although some may
have been present Surveys conducted in Winter Quarters Canyon Creek in and

indicate similar conditions exist and species were present
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Project Impacts on Fisheries Resources

The surface facility disturbances in the portal area encroached on sections of all three upper

၅ccles Creek forks In order to reduce sedimentation of these stream segments and the main

stream the tributaries and a section of ၅ccles Creek proper immediately below the tributary

confluences were diverted into closed culverts This modified approximately feet of total

stream habitat but did not reduce available fish habitat since fish were not found above the U S

Forest boundary prior to the diversion Downstream drift of macroinvertebrates from the upper

reaches of these forks still occurs as before

t the coal loadout facilities near the mouth of the canyon Station ၅CO approximately feet

of stream was moved to the north into a new channel The new channel is feet shorter but

has nearly the same gradient feet additional vertical drop feet horizontal channel

Degredation of ၅ccles Creek between the National Forest boundary and the coal loadout facilities

should continue to be minimal since road and conveyor plans were developed and are being

implemented to minimize effects on the stream

Water being discharged from the mine is augmenting the ၅ccles Creek stream flow This

increased stream flow is especially beneficial during summer months when normal stream flows

are low Water temperatures are also moderated by this increased flow

There should be little impact on Huntington Creek above ၅lectric Lake Impacts to date have been

associated only with the construction of a new UDOT highway Sediment control measures

minimized the impact during the construction activity

t this point in time there are believed to be no potential impacts on either Winter Quarters or

Woods Canyon Creeks since no surface mining impacts are planned
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quatic Monitoring Program

n aquatic monitoring program has been conducted to meet the intent of the requirements of

R The main purpose of the monitoring program is to gain sufficient knowledge to

prevent and or minimize impacts through wise project planning Monitoring has described

existing resources detected existing perturbations and provided the basis for wise project

planning operation and resource restoration

The biological macroinvertebrate and fish and habitat sediment and channel surveys monitoring stations

on ၅ccles Creek are shown in Figure Sampling dates are limited by weather but June and late

October samplings are usually possible Two seasonal sampling dates per year are required to differentiate

natural seasonal intrastand variance from impact induced changes Samples were taken annually through

the project planning and early development The biological sampling has been performed in conjunction with

normal stream water monitoring so that comparative analysis is possible

Seven stations on ၅ccles Creek were selected in relation to impact areas UDWR fish sampling stations

existing macroinvertebrate and sediment stations and water quality monitoring stations t each station on

the scheduled sample date Table four macroinvertebrate samples were taken from selected optimal

substrates with a modified Surber Sampler Three sediment samples were taken from potential spawning

grounds Replicate samples were taken to enable an analysis of variance between samples

Habitat surveys following methodologies used by US LM and USDFS fisheries habitat specialists were

made annually throughout construction at critical ၅ccles Creek stations Table Measurements

included stream bank stability channel substrate composition stream gradient riparian vegetation type

relative cover water width depth and velocity at various discharges Q and channel width and tortuosity

Fish surveys are conducted by UDWR personnel out of the Price office Fish surveys are usually made in

ugust so year class I fish will be large enough to sample andft young of year fish are large

enough to observe Fish are measured as to total length and weight counted and then released These data

are compared with earlier UDWR collection records thus illustrating present fish population conditions

compared with years past

Table summarizes the stream monitoring data summary of the sediment composition data taken

in accordance with the schedule on Table is shown on Table The UDW R reports have been

added to the quatic Wildlife section of Volume
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James and urnout Creeks

fish and macroinvertebrate monitoring program for James and urnout Creeks will be

implemented prior to undermining the lower portion of James Canyon The fish survey consists

of multi pass electro fishing to estimate fish populations in the streams for one year and then

every third year thereafter The fish surveys will be performed in the fall of each year on or about

the same date The fish survey was initiated on October

macroinvertebrate survey of urnout Creek will be performed twice a year for two consecutive

years and then every three years thereafter This survey will be performed in the fall and spring

of each year with the fall macroinvertebrate survey will being performed in conjunction with the

fall fish survey The macroinvertebrate survey was initiated on October

macroinvertebrate survey of James Creek initiated on October will be performed twice

a year for two consecutive years and then every three years thereafter or for a period determined

by Canyon Fuel Company LLC DOGM and the DWR to be long enough to provide data to

establish population trends This survey will be performed in the fall and spring of each year on

or about the same date The fall macroinvertebrate survey will be performed in conjunction with

the fall fish survey

The following methods have been used previously on this creek and will continue to be used for

future macroinvertebrate sampling Slight variations to the methods may occur during the field

work or based on comments from regulatory agencies

Three benthic sites will be sampled They will be located beginning approximately meters

feet above the reservoir map with these stations will be prepared with the next sample

report for James Creek

Quantitative samples will be taken with a modified box sampler The three samples taken will be

field preserved in ethyl alcohol and returned to the laboratory for processing The samples

will be sorted and invertebrates identified to the lowest possible taxonomic level using the keys

of Merritt and Cummins Those of questionable identity will be further examined and
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identified under magnification The mean standard deviation density per square meter and

standing crop will be calculated and estimated using the same methods as in previous analysis

Calculations of the USFS iotic Condition Index Winget and Mangum will be completed

using the abundances of the benthic taxa to generate the dominance weighted communitytolerant

quotient CTQd The predicted community tolerant quotient CTQp will be calculated using water

chemistry data provided in Winget for the Huntington Creek drainage

Cluster analysis will be run using the ray Curtis dissimilarity index with the UPGM clustering

algorithm

Winter Quarters Canyon and Woods Canyon Creeks

During the Fall of and early Summer of fish and macroinvertebrate data for the

perennial reaches within Winter Quarters Canyon and Woods Canyon Creeks in the North Lease

area were gathered Copies of the reports are included in ppendix Volume

macroinvertebrate survey of portions of Winter Quarters Canyon and Woods Canyon Creeks

will be performed twice a year for two consecutive years and then every third year thereafter or
for a period determined by Canyon Fuel Company LLC DOGM and the DWR to be long enough

to provide data to establish population trends This survey will be performed in the fall and spring

of each year on or about the same date The fall macroinvertebrate survey will be performed in
conjunction with a fish survey

The following methods have been and will be used for macroinvertebrate sampling Slight

variations to the methods may occur during the field work or based on comments from regulatory
agencies

Three benthic sites will be sampled in each creek Following the first survey a map with these
stations will be prepared and submitted with the next sample report included in the following

year s annual report Quantitative samples will be taken with a modified box sampler The
samples taken will be field preserved in ethyl alcohol and returned to the laboratory for
processing The samples will be sorted and invertebrates identified to the lowest possible
taxonomic level using the keys of Merritt and Cummins Those of questionable identity will
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be further examined and identified under magnification The mean standard deviation density

per square meter and standing crop will be calculated and estimated

Calculations of the USFS iotic Condition Index Winget and Mangum will be completed

using the abundances of the benthic taxa to generate the dominance weighted community tolerant

quotient CTQd The predicted community tolerant quotient CTQp will be calculated using water

chemistry data provided in Winget for the Huntington Creek drainage

Cluster analysis will be run using the ray Curtis dissimilarity index with the UPGM clustering

algorithm

Fish studies will consists of multi pass electro fishing to estimate fish populations in the stream

for one year and then every third year thereafter or for a period determined by Canyon Fuel

Company LLC DOGM and the DWR to be long enough to provide data to establish population

trends The fish studies will be performed in the fall of each year The study will be included in

the annual report

The above described fish and macroinvertebrate studies will continue for two years after active

mining and subsidence stops in the applicable drainages unless statistical analysis demonstrates

impacts have occurred or may occur to these streams In the event subsidence causes

quantifiable damages to fish populations stream flows or other negative impacts on fish or wildlife

habitat the mine will identify research and implement measures sufficient to correct the problems

If monitoring data suggests potential adverse impacts have occurred but cannot be conclusively

demonstrated by the three years of collected data a new monitoring plan to determine the type

and extent of the impact will be developed by DOGM DWR and Skyline Mine The additional

monitoring will continue until such impacts are either demonstrated or dismissed by joint consent

of DOGM DWR and Skyline Mine reas where there is potential for habitat loss from

subsidence are shown on Plate a The consumption rate of water from mining activities

is provided in Section

Future aquatic monitoring is planned only on an as needed basis Need will be established in

conjunction with UDWR personnel and will be required only in case of a major perturbation in fish

populations or other anomalous conditions Monitoring data will be reviewed for mining related

impacts and if found a mitigation plan will be developed in conjunction with UDWR and UDOGM
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personnel The Permittee will cooperate with UDWR in the investigation of any such conditions

This approach to future monitoring is consistent with the requirements recommended by the

UDWR Price office

၅ccles Creek

To determine the impacts to ၅ccles Creek if any related to discharge of mine water semi annual

macroinvertebrate studies will be conducted The studies will start in the spring of and will

continue for three consecutive years or for a period determined by Canyon Fuel Company

LLC DOGM and the DWR to be long enough to provide data to establish population trends

The following methods have been used previously on this creek and will be used for future

sampling Slight variations to the methods may occur during the fieldwork or based on comments

from regulatory agencies

Four samples will be taken at intervals separated by approximately to m Samples will

continue to be taken from three stations on the stream with five replicates per station These

stations on ၅ccles Creek are located above South Fork site ၅ccles Creek at Whisky Canyon

site and Lower ၅ccles Creek site map with these stations has been added to the

quatic Wildlife section of Volume

box sampler will be used to collect the samples Samples will be taken in areas with rubble or

cobble substrates to insure that similar habitats are examined When possible samples will be

taken from parts of the stream channel that had been submerged continuously throughout the

year The substrate will be stirred to a depth of approximately cm Rocks within the area of the

sampler will be removed and washed to insure quantitative assessment of the invertebrates The

box sampler will have a net mesh of approximately microns The samples will be

concentrated on a screen with a mesh of approximately microns and field preserved in ethyl

alcohol

In the laboratory the samples will be sorted in a pan illuminated from below ll invertebrates will

be removed and identified to the lowest possible taxonomic level using the keys of Merritt and

Cummins The mean density and standard deviation per sample will be calculated for each

taxon and the mean values will be used to determine the density per square meter
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The collected data will be compared to the previous data collected in through and

included in ppendix fter comparing historical data with data obtained in the three year

study starting in a determination will be made if the macroinvertebrate in ၅ccles Creek are

impacted by the mine water discharge If impacts are found the significance of the impacts will

be determined and appropriate mitigation is necessary will be performed

I

Fish studies will be conducted on ၅ccles Creek in The fish study consists of multi pass

electro fishing to estimate fish populations in the stream for one year and then every third year
thereafter The fish studies will be performed in the fall of each year Results from sampling will

be compared with all available historic studies done on this creek

quatic Monitoring Summary

quatic monitoring data have been accumulated for a period of six years Summaries of these
data are presented in Tables and ackup data for these summaries including the

consultants original report and subsequent summary reports may be found in ppendix Volume

quatic Wildlife

During a year time span macro invertebrate data was collect on site visits to ၅ccles Creek
and compiled into a report entitled Compilation and Comparison of ၅ccles Creek Macro
Invertebrate Data for the Period of prepared by Dennis Shiozawa Ph D Professor

of Fisheries iology at righam Young University Provo Utah The report documents that ၅ccles
Creek has undergone changes in the benthic community structure through the years of study and

demonstrates the resilience and adaptability of the creek to disturbance by multiple sources The
report is available for review at the Division of Oil Gas and Mining public library
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Chris Hansen
Canyon Fuel Company
Skyline Mine
HC ox
Helper Utah

Subject Winter Quarters Canyon
and Woods Canyon GPS Survey

Dear Chris Hansen

I eIV
∎ ∎

၅arthFax
၅arthFax

၅ngineering Inc
၅ngineers Scientists

So Union Park ve
Suite

Midvale Utah
Telephone

Fax
www ec thfax com

s per your request ၅arthFax ၅ngineering Inc conducted a stream channel survey in Winter
Quarters Canyon and Woods Canyon in central Utah The purpose of the survey is to map
stream channels with perennial flow and create stream profiles This was accomplished on
October and and June using Trimble Pro XRS® Global Positioning
systems GPS receivers with sub half meter accuracy GPS data were recorded in Universal
Transverse Mercater UTM Nad coordinate system The perennial stretches of the survey
area streams are indicated on Plate based on the perennial stream survey conducted by
၅arthFax on October and summarized in Table This survey defined and mapped
the uppermost perennial points in all streams within the Woods and Winter Quarters drainages
In addition Plate shows the locations of all GPS points and Plates and show stream
profiles based on the GPS elevation data It should be noted that two perenial ob s Canyon
tributaries T were added to the survey as result of the GPS survey performed in T
and T

GPS data are separated into two appendices based on watershed ppendix contains the
data from the Winter Quarters Canyon drainage which includes the main Winter Quarters
Canyon and its tributaries WQT ob s Canyon ob s Canyon tributaries T and ox
Canyon Woods Canyon and its tributaries WT are represented in ppendix The data are
presented for each channel in descending order from at or near the uppermost perennial point

Numerous active and inactive beaver ponds were encountered during the survey The
locations of active beaver ponds are identified on the map and the stream profiles lso
observed in the field was a fresh stream cut in the stream bank that is approximately feet
high by feet long It is located on the south side of ob s Canyon near the confluence with
ox Canyon and is also identified on the map and the stream profiles

Problems and limitations that were encountered during the GPS survey pertain to the ability of
the GPS receivers to recognize satellites In some areas reliable data could not be obtained
due to narrow canyon walls and or dense conifer cover These areas are shown on the map
and are represented by dashed lines on the stream profiles In other areas the accuracy of the
data was reduced due to interference caused by trees confusing the GPS signal The
discrepancies are obvious on the stream profiles where the stream channels appear to gain
elevation in the downstream direction at some locations It is important to realize that these
problems are inherent to GPS systems in dense cover Surveying by traditional methods will
potentially yield more accurate results but are extremely cost prohibitive given the remote
nature of the permit area



Thank you for the opportunity to help serve your environmental needs If you have any
questions about this survey please call me

Sincerely

I

James Hoggard
Geologist

၅nclosures Map Plates and ppendices



a See Plate

T L၅

Start of perennial stream flow North Lease area October and October

WGS Datum Typical Default Field GPS Reading N D Datum USGS Map Coordinate
ID a Person

Latitude N Longitude W UTM ၅asting
m

UTM
Northing m

Latitude N Longitude W UTM ၅asting
m

UTM
Northing m

P JRH ° °

P ° ° ° °

P ° °

P ° °

P ° °

P ° °

P LDJ ° ° ° °

P ° °

P LCD ° ° ° °

P ° °

P ° °

P ° ° ° °

P ° °

P ° ° ° °

P ° °
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y

I



I ၅asting Northing ၅levation
Main Winter Quarters Canyonr

b
Tributary WQT

Tributary WQT

M IN WINT၅R QU RT၅RS DR IN G၅

၅asting Northing
WQT continued

Tributary WQT

၅levation



I

I

I

I

၅asting Northing
ain ob s Canyon

ributary T I

Tributary T

Tributary T

၅levation

O S C NYON DR IN G၅



I
f
I
I

I

I

r
I

OX C NYON

၅asting Northing ၅levation



I
I
f

I

I

ppendix

GPS Data from the Woods Canyon Drainage



I

I
I

I
I
I

I

I

၅asting Northing
ain Woods Canyon

ie

၅levation

WOODS C NYON DR IN G၅

၅asting Northing ၅levation
Tributary WT

Tributary WT

Tributary WT

Tributary WT

Tributary WT



RIP RI N PL NT COMMUNITY SURV၅Y N၅ R SCOFI၅LD UT H

do WINT၅R QU RT၅RS C NYON ND WOODS C NYON

MT N၅ O SCI၅NTIFIC



Winter Quarters Canyon Creek

RIP RI N PL NT COMMUNITY ILIRV၅Y
N၅ R ICOFI၅LD UT H

WINT၅R QU RT၅RI C NYON

WOODI C NYON



Prepared by

MT N၅ O SCI၅NTIFIC INC
၅ast South Suite

Springville Utah

Patrick D Collins Ph D

for

C NYON FU၅L COMP NY
HC ox

Helper Utah

June



T L၅ OF CONT၅NTI

INTRODUCTION

M၅THODS

R၅SULTS

LIT၅R TUR၅ CIT၅D

S MPL၅ D T T L၅S

COLOR PHOTOGR PHS

S MPL၅ LOC TION M PS



RIP RI N PL NT COMMUNITY URV၅Y

WINT၅R QU RT၅R C NYON

WOOD C NYON

INTRODUCTION

Due to proposed mining expansions into an area north of the mine the Skyline Mine was required

to collect baseline data of some of the biological resources in two canyons located within the new

permit area The purpose ofthis report is to provide baseline data for the year ofthe

riparian communities of Winter Quarters Canyon and Woods Canyon

M၅THODI

survey was conducted in representative riparian plant communities in Winter Quarters Canyon

and Woods Canyon lthough slightly modified the study was based on methods written for a

Level II Survey USD Forest Service Most ofthe fieldwork was conducted in October

with some follow up work done in November Using the Forest Service protocol

data from representative reaches along the creek ofWinter Quarters Canyon and Woods

Canyon were recorded Field parameters used are shown on Table dditionally several other

reaches were observed and photographed to note major changes ifany from the representative



sample reaches Specific sample locations are shown on the enclosed maps The data recorded

from these sample locations have been provided on the summary tables in this report Color

photographs ofeach sample site were taken at the time of sampling which have been included in

this report Photographs were also taken of several reaches between each sample site These

photos were not included in this report but can be made available if they are needed for reference

in the future

COMPL၅X
W T၅R ODY N M၅
LOC TION
D T၅
O S၅RV၅R S
QU D N M၅
G၅OLOGIC P R၅NT M T၅RI L
SP၅CT

V LL၅Y OTTOM TYP၅
STR၅ M GR DI၅NT
၅L၅V TION
SIZ၅ OF COMPL၅X
SOIL F MILY
DJ C၅NT UPL ND V၅G၅T TION

V၅G၅T TIV၅ D၅SCRIPTION
SUCC၅SSION L ST TUS
PP R၅NT FOR G၅ TR၅ND

၅STIM T၅D FOR G၅ PRODUCTION
၅ V၅R CTIVITY

GR၅၅N LIN၅ Hydric

Itau ၅TI

The tables on the following pages provide baseline data and other information about each sample

site in the riparian areas ofWinter Quarters and Woods Canyon

PHOTOGR PH T K၅N
L ND US၅ CTIVITI၅S TH T COULD
INFLU၅NC၅ RIP RI N R၅

RIP RI N R၅
SP၅CI၅S O S၅RV၅D
POOL TTRI UT၅S

area in pools
pool area made up ofpools deep

QU TIC V၅G၅T TION
streambed with filamentous algae
stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °
bank length with overhanging vegetation

NK CONDITION
bank length vegetated stable
bank length unvegetated stable
bank length vegetated unstable
bank length unvegetated unstable

DDITION L NOT၅S



LIT၅R TUR၅ CIT၅D

Rosgen D pplied river morphology Wildland Hydrology Pagosa Springs CO

USD Forest Service March Integrated riparian evaluation guide Intermountain Region
Ogden UT



T T ၅ RIP RI N COMPT RX D T SH၅၅T T FV၅L II

• COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ September

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows east

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD Soil
Conservation Service Natural Resource Conservation Service

Note The above reference hadmappedanddescribed the soilsadjacent to the study area butdid
not quite include the studyarea Therefore the most likely soils to be in the study area were listed
basedon this SCSsurvey

is

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left Spruce Fir

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Grass Sedge Forb

of Complex

SUCC၅SSION L ST TUS somewhat transitional

PP R၅NT FOR G၅ TR၅ND stable

၅STIM T၅D FOR G၅ PRODUCTION lbs ac

Right Spruce Fir



T L၅ continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY moderate to heavy near sample area

GR၅၅N LIN၅ Hydric Water width ft green line ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
area in pools

• pool area made up of pools deep

• QU TIC instability
• streambed with filamentous algae
• stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S
Good flows in stream
Spring on the side slope
Walked up and down this general area Stream characteristics were similar
Some instability here see photograph

Trees Shrubs Forbs Graminoids

Picea pungens Ribes cereum Naturtium ofcinale grostis stolonifera

Pseudotsuga menziesii Geranium richardsonii Carex sp

bies lasiocarpa Caitha leptosepala ၅lymus glaucus

bies concolor Urtica dioica



T L၅ RIP RI N COMPL၅X D T SH၅၅T T FV၅L II

COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows east

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah U D Soil
Conservation Service Natural Resource Conservation Service

Note The above reference hadmappedand described the soils adjacent to the study area but did
not quite include the study area Therefore the most likely soils to be in the study area were listed
basedon this SCSsurvey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left spen Herbland Right Spruce Fir spen

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types

Community Name

Redtop Sedge Rush

of Complex

SUCC၅SSION L ST TUS climax

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

• ၅STIM T၅D FOR G၅ PRODUCTION lbs ac



T L၅ continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY None observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D
Trees Shrubs Forbs Graminoids

grostis stolonifera

Carex sp

Juncus sp

POOL TTRI UT၅S
• area in pools
• pool area made up of pools deep

• QU TIC instability
streambed with filamentous algae

• stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S
Lots of moss in this area
Only a trickle of water flowing in this tributary



T L၅ RIP RI N COMPL၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows Northeast

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD
Soil Conservation Service Natural Resource Conservation Service

Note The above reference had mappedanddescribed the soils adjacent to the study
area but didnot quite include the study area Therefore the most likely soils to be in the
study area were listed basedon this SCS survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left Spruce Fir spen

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Right Spruce Fir

Grass Sedge Forb

of Complex

SUCC၅SSION L ST TUS somewhat transitional

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac



T L၅ continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY none observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
• area in pools
• pool area made up of pools deep

QU TIC instability
• streambed with filamentous algae
• stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S

Trees Shrubs Forbs Graminoids

Picea pungens Ribes aureum Geranium richardsonii grostis stolonifera

Pseudotsuga menziesii Fragaria vesca Carex sp

bies lasiocarpa Juncus sp

bies concolor



T L၅ RIP RI N COMPL၅X D T SH၅၅T T ၅V၅L II

COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P O Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream f lows northeast

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
Curecanti fami ty Pathead complex Map Unit

• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD Soil
Conservation Service Natural Resource Conservation Service

Note The above reference had mappedand described the soils adjacent to the study area but did
not quite include the studyarea Therefore the most likely soils to be in the studyarea were listed
based on this C survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left Snowberry ig Sagebrush

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types

SUCC၅SSION L ST TUS somewhat transitional

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac

Right Spruce Fir

Community Name

Grass Sedge Forb

of Complex



T L၅S continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY None observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
area in pools

• pool area made up of pools deep o

QU TIC instability
• streambed with filamentous algae

stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °
bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable

bank length unvegetated unstable

NOT၅S

Trees Shrubs Forbs Grominoids

Picea pungens Symphoricarpos oreophilus Cirsium sp grostis stolonifera

Pseudotsuga menziesii rtemisia tridentata Carex sp

bies lasiocarpa Safix sp

bies concolor



T L၅ RIP RI N COMPL၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows east

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H JW orchert Soil Survey of Carbon rea Utah USD Soil
Conservation Service Natural Resource Conservation Service

Note The above reference had mappedanddescribed the soils adjacent to the study area but did
notquite include the study area Therefore the mostlikely soils to be in the study area were listed
based on this SCS survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left Snowberry ig Sagebrush

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types

Right Spruce Fir

Community Name

Grass Sedge Forb

of Complex

SUCC၅SSION L ST TUS somewhat transitional

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac



POOL TTRI UT၅S
• area in pools

pool area made up of pools deep

QU TIC instability
streambed with filamentous algae

• stream margin with rooted aquatic

T L၅ continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY none observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S

Trees Shrubs Forbs Graminoids

Picea pungens Symphoricarpos oreophilus Naturtium offcinale grostis stolonifera

Pseudotsuga menziesii Chrysothamnus nauseosus Geranium richardsonii Carex sp

bies lasiocarpa Cirsium sp romus carinatus

Senecio sp Juncus articus

chillea millefolium

bies concolor Urtica dioica



T L၅ RIP RI N COMPL၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ November

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows southeast

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
Curecanti family Pathead complex Map Unit

• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD Soil
Conservation Service Natural Resource Conservation Service

Note The above reference hadmappedanddescribed the soils adjacent to the study area but did
not quite include the studyarea Therefore the mostlikely soils to be in the study area were listed
basedon this SCS survey

DJ C၅NT UPL NDV၅G၅T TION looking downstream

Left spen Right Spruce Fir

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Grass Sedge Forb

of Complex

SUCC၅SSION L ST TUS climax

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

• ၅STIM T၅D FOR G၅ PRODUCTION lbs ac



T L၅ continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY some activity in general area but not right at sample area

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
area in pools

• pool area made up of pools deep o

QU TIC instability
• streambed with filamentous algae
• stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S
s
a

decision was later made to re visit area and sample a couple more areas
Some data was difficult to take due to frozen water

Trees Shrubs Forbs Graminoids

Picea pungens Symphoricarpos oreophilus

Pseudotsuga menziesii

bies lasiocarpa

bies concolor



T L၅ RIP RI N COMPT ၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine WQ R

W T၅R ODY N M၅ Winter Quarters Canyon Creek

LOC TION See enclosed map

D T၅ November

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows north

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT ° °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

• SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD
Soil Conservation Service Natural Resource Conservation Service

Note The above reference hadmappedand described the soils adjacent to the study
area but didnot quite include the study area Therefore the most likely soils to be in the
study area were listed based on this C survey

DJ C၅NT UPL NDV၅G၅T TION looking downstream

Left Spruce Fir Right Spruce Fir

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Grass Sedge Forb

of Complex

SUCC၅SSION L ST TUS climax

•

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac



T L၅ continued
Winter Quarters
Sample Site WQ R

၅ V၅R CTIVITY none observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
• area in pools

pool area made up of pools deep

QU TIC instability
• streambed with filamentous algae too frozen to get good data here

stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S

• The stream was too frozen to get very good data on this date

Trees Shrubs Forbs Grarninoids

Picea pungens Symphoricarpos oreophilus grostis stolonifera

Pseudotsuga menziesii Carex sp

bies lasiocarpa

bies concolor



T LF RIPRINCOMPL၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine W R

W T၅R ODY N M၅ Woods Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows east

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
Curecanti family Pathead complex Map Unit

• Trag Croydon complex Map Unit

Reference Jensen ၅ H JW orchert Soil Survey of Carbon rea Utah USD
Soil Conservation Service Natural Resource Conservation Service
Note The above reference hadmappedand described the soils adjacent to the study
area but did not quite include the study area Therefore the most likely soils to be in the
study area were listedbased on this SCS survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left spen Snowberry Grass

SUCC၅SSION L ST TUS climax

• PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac

Right Spruce Fir

V၅G၅T TIV၅ D၅SCRIPTION Dominance b Communit T es
Community Name of Complex

Redtop

Willow

Rush



T L၅ continued
Winter Quarters
Sample Site W R

၅ V၅R CTIVITY none observed at this site but beaver in other areas near this

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

CI၅S O S၅RV၅D

POOL TTRI UT၅S
• area in pools

pool area made up of pools deep

QU TIC instability
streambed with filamentous algae
stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S

Trees Shrubs Forbs Graminoids

Picea engelmannii Symphoricarpos oreophilus Viola sp grostis stolonifera

chillea millefollum Juncus sp



T L၅ RIP RI N COMPL၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine W R

W T၅R ODY N M၅ Woods Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream f lows northeast

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

• SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD
Soil Conservation Service Natural Resource Conservation Service

Note The above reference hadmappedand described the soils adjacent to the study
area but didnot quite include the study area Therefore the most likely soils to be in the
study area were listed basedon this SCS survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left Spruce Fir spen

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Right Spruce Fir

Redtop

of Complex

SUCC၅SSION L ST TUS climax

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac



T L၅ continued
Winter Quarters
Sample Site W R

၅ V၅R CTIVITY none observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

Trees Shrubs Forbs Graminoids

grostis stolonifera

POOL TTRI UT၅S
• area in pools
• pool area made up of pools deep

QU TIC instability
streambed with filamentous algae

• stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S



T T R RIP RI N COMPT JRX D T SH၅၅T T FV၅L II

COMPL၅X Riverine W R

W T၅R ODY N M၅ Woods Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows east

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD
Soil Conservation Service Natural Resource Conservation Service

Left Herbland

Note The above reference hadmappedand described the soils adjacent to the study
area but didnot quite include the study area Therefore the most likely soils to be in the
study area were listedbased on this SCS survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Right Spruce Fir

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Redtop

of Complex

SUCC၅SSION L ST TUS climax

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lbs ac



T L၅ continued
Winter Quarters
Sample Site W R

၅ V၅R CTIVITY none observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
• area in pools
• pool area made up of pools deep

• QU TIC instability
• streambed with filamentous algae

stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S
There was some snow on the riparian vegetation in some areas

Trees Shrubs Forbs Graminoids

Picea pungens Symphoricarpos oreophilus Urtica dioica grostis stolonifera

Pseudotsuga menziesii



T L၅ RIP RI N COMPL၅X D T SH၅၅T L၅V၅L II

COMPL၅X Riverine W R

W T၅R ODY N M၅ Woods Canyon Creek

LOC TION See enclosed map

D T၅ October

O S၅RV၅R S P D Collins

QU D N M၅ Scofield Utah USGS Minute Series

G၅OLOGIC P R၅NT M T၅RI L Mesaverde Group

SP၅CT Stream flows east

V LL၅Y OTTOM TYP၅ Valley Type II Rosgen

STR၅ M GR DI၅NT °

၅L၅V TION ft

SIZ၅ OF COMPL၅X refer to distance between sample points on map and the respective data

SOIL F MILY
• Curecanti family Pathead complex Map Unit
• Trag Croydon complex Map Unit

Reference Jensen ၅ H J W orchert Soil Survey of Carbon rea Utah USD
Soil Conservation Service Natural Resource Conservation Service

Note The above reference hadmappedand described the soils adjacent to the study
area but did not quite include the study area Therefore the most likely soils to be in the
study area were listedbased on this SCS survey

DJ C၅NT UPL ND V၅G၅T TION looking downstream

Left Herbland Right Spruce Fir

V၅G၅T TIV၅ D၅SCRIPTION Dominance by Community Types
Community Name

Redtop

of Complex

SUCC၅SSION L ST TUS climax

PP R၅NT FOR G၅ TR၅ND decreasing due to drought conditions

၅STIM T၅D FOR G၅ PRODUCTION lhs ac



T L၅ continued
Winter Quarters
Sample Site W R

၅ V၅R CTIVITY none observed

GR၅၅N LIN၅ Hydric ft

PHOTOGR PH T K၅N yes

L ND US၅ CTIVITI၅S TH T COULD INFLU၅NC၅ RIP RI N R၅ Mining grazing hunting

SP၅CI၅S O S၅RV၅D

POOL TTRI UT၅S
• area in pools
• pool area made up of pools deep

QU TIC instability
• streambed with filamentous algae
• stream margin with rooted aquatic

NK TYP၅ V၅G၅T TION OV၅RH NG
bank length undercut °
bank length gently sloping °

• bank length with overhanging vegetation

NK CONDITION
• bank length vegetated stable
• bank length unvegetated stable
• bank length vegetated unstable
• bank length unvegetated unstable

NOT၅S
• There was some snow on the riparian vegetation in some areas

Trees Shrubs Forbs Graminoids

Picea pungens Symphoricarpos oreophilus Urtica dioica grostis stolonifera

Pseudotsuga menziesii
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Figure Winter Quarters Canyon Sample Site WQ R

Figure Winter Quarters Canyon Sample Site WQ R



Figure Winter Quarters Canyon Sample Site WQ R

Figure Winter Quarters Canyon Sample Site WQ R



Figure Winter Quarters Canyon Sample Site WQ R



Figure Winter Quarters Canyon Sample Site W R

Figure Winter Quarters Canyon Sample Site W R



Figure Winter Quarters Canyon Sample Site W R

Figure Winter Quarters Canyon Sample Site WQ R
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