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Enclosed herewith is a copy of the annual report for the Canyon Fuel Company, SUFCO
Mine for 2005. The information included is thought to be complete as requested. Questions
should be referred to Mike Davis at (435) 286-442L.

Sincerely,
CANYON FUEL COMPANY, LLC
SUFCO Mine
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To enter turt, click in the box and type your response. If a box already contains an entry select the entry and type
the replacement- You can use the tab kqt to move from one fielil to the next. To select a check box, click in the box or
Weanx.

GENERAL INFORMATION

Canyon Fuel Company, LLC
SUFCO Mine

0s120120a7
c/04U002
Kenneth E. May, General Manager
(43s) 2864880

Permittee Name
Mine Name
Operator Name

(If other then permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
Fax Number
E-mail Address
Mailing Address
De signated Repre sentative
Resident Agent
Resident Agent Mailing Address

lnber of Binders Submitted
v

(43s) 2864499
kmay@archcoal. com or mdavis@archcoal. com
397 South 800 West, Salina, UT 84654

Corporation Trust Center
1209 Orange Street, Wilmington, DE
1-Salt Lake City and 1-Price Field Office

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

Permit lD Number Descrintion Exniration Date
MSHA Mine ID(s) 4200089 Minesite

121 1UT090008901 Waste Rock Disoosal
MSHA Impoundment(s)

NPDESAIPDES Permit(s) uT0022918 Minesite Sediment Pond Major
Lrdustrial

April 30,2006

uTR000s76 Multi-Sector Storm Water Permit December 3 1. 2006
PSD Permit(s) (Air) DAQE-AN0665006-03Minesite Air Oualiff Approval Order

BAQE-126-88 Waste Rock Disposal Air Quality
Approval Order

Other
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CERTIFIED REPORTS
List the certified inspection reports as required by the rules and udder the approved plan that must be

periodically submitted t the Division. Specifu whether the information is included. as Appendix A to this report
or currently on Jile with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments
Other

-Iechnical Data:

v
ullmatologlcal
Subsidence Monitoring
Vegetation Monitoring
Raptor Survey

Soils Monitoring
Water Monitoring

First quarter

Second quarter
Third quarter

Fourth quarter

Geological i Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data

East Fork of Box
Canyon Monitoring
Macroinvertibrate

Notices ofProposed
Mining

Included or on file with DOGM Comments
Included On File

Required
Yes No
NX
Xtr
XN

n
X
X

n
T

n
T
T

I
T
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ntr

REPORTING OF OTHERTECIINICAL DATA
List other technical data and infonnation as required under the approved plan, which must be

periodically submitted to the Division. Specifl whether the information is included as Appendix B to this report
or arrently onfile with the Division.

Included or on file with DOGM Comments
Included On file

Certified Reports prev. submitted
Certified Reports prev. submitted

lncluded on disk in Appendix B
hcluded in Appendix B
Included in Appendix B
Included in Annual Report 2005
Confidential Folder
Included in Appendix B

Data previously submitted
Data previously submitted
Data previously submitted

Included in Appendix B

Macroinvertibrate Study will be submitted
when Consultant completes it.

Included in Annual Report 2005
Confidential Folder
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ludy of East Fork
5 Cultural Resource

Included in Appendix B
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*Reminder: If equipment has been abandoned during 2005, an amendment must be submitled that includes a map
showing its location, a description of what was abandoned, whether there were any hazardous or toxic materials and any
revision to the PHC as necessary.

LEGAL, FINA}ICIAL, COMPLIANCE AND RELATED INF'ORMATION
Change in administration or corporate structure can ofien bring about necessary changes to

information found in the mining and reclamation plan. The Division is Requesting that each pernittee reviau
and update the legal, financial, compliance and related information in the plan as part of the annual rqtort.
Please provide the Deparftnent of Commerce, Annual Report of Ofi.cers, or other equivalent information as
necessary to ensure that the information provided in the plan is arrrent. Provide any other change as
necessary regarding land ownership, lease acquisitions, Iegal results from appeals ofviolations, or other
changes as necessary to update information required in the rnining and reclamation plan. Include certified
financial statements, audits or worksheets, which may be required to meet bonding requirements. Spec{y
whether the information is currently on Jile with the Division or included as Appendix C to the report.

Legal / Financial Update

Department of Commerce,
Annual Report Officers

Other

Required
Yes No

Included or on File with DOGM Comments
Included On file

T
T
T

Submitted in Canyon Fuel Co.
General Chapter One

EE T
T
TTf

MINEMAPS
Copies of mine maps, current and up-to-date through at least December 31 , 2004, are to be provided to

the Division as Appendix D to this report in accordance with the requirements of R 645-301-525.240. Ihese
map copies shall be made in accordance with 30 CFR 7 5.1 200 as required by MSHA. Upon request, the
Division shall keep mine maps confidential. Please provide a CD.

Map Number(s) Map Title/ Description Confide
Yes

X
T
T
T
I
I
I
T
I
tru

ntial
No

T
T
T
T
T
I
T
T
T
T
T

XT I

Mining Progress 2005



ANNUAL REPORT Page 4

OTHERINF'ORMATION
Please provide any comments offurther information to be included as part of the Annual Report. Any

other attachments are to be provided as Appendix E to this report. If information is submitted as a group rather
then by individual mine, please identify each of the mine's data in the list below.

Additional attachment to this report? Yes I NoX

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

Certified Reports

Excess Spoil Piles
Refuse Piles

Imporurdments

As required under R645-301-514

CONTENTS

None - Certified Reports previously submitted.
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APPENDIX B

Reporting of Technical Data

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

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

CONTENTS

Climatological Data on Disk
Subsidence Report

Vegetation Monitoring-Pines Tract
Vegetation Monitoring - Link Canyon Portals
Soils Monitoring - Waste Rock Disposal Site

East Fork of Box Canyon Studies-Biomonitoring
East Fork of Box Canyon Studies-Macroinvertibrate

East Fork of Box Canyon Studies-Hydrology
Notices of Proposed Mining
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2OO5 SUBSIDENCE REPORT

CANIYON FUEL COMPAI{Y, LLC

SUFCO MINE

by

JOHN M. BLACK

CHIEF SURVEYOR
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INTRODUCTION

Canyon Fuel Company LLC, SUFCO Mine's 2005 subsidence report is an update of annual
subsidence data that has been accumulated since 197 6 as the former Southern Utah Fuel
Company. Prior to 1985, the data was derived from conventional suryey methods. Since then,
photogrammetric suryeys have been employed to monitor the ground movement.

During 1985, the entire SUFCO Mine property was flown to establish a set of baseline
photography and a gdd of surface elevations. Where possible, dfr elevation was
photogrammetrically determined on an approximate 200-foot gnd. These original x, y and z
locations serye as a comparative base for determining ground movement in the succeeding
years. Other lease holdings that are acquired are flown for similar baseline information. Lease
TJ-63214 was flown in 1991 and the 150-acre modification to lease lJ-63214 and lease UTU-
76T95 were flown in 1999.

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

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



STJBSIDENCE HISTORY

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

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

Retreat mining continued in this manner until October, 1985, when a retreating longwall
system was added. Longwall panels have ranged from 550 feet to 930 feet wide and up to
18,500 feet in length. Mining heights have varied from 8.5 feet to I2.5 feet.

Subsidence above the longwall panels has averaged 5 feet in the center of the panels. The
overburden thickness has been from 1,800 feet to 1,000 feet (except outside the escarpment
where overburden rapidly decreases). The maximum measured subsidence caused by longwall
mining is seven feet. This occurred in two cases; 1. An area outside the escarpment very
similar to the one mentioned above for the continuous miner panel and 2. Down the center of
panels that are under plateaus with 1,000 feet of overburden, but this is not typical.

DORMANT AND ACTIVE AREAS

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

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



The 2004 subsidence map (Map 1)
monitoring. Each subsidence area is
each follows:

AREA 1

2OO5 SUBSIDENCE

was updated using data from current photogrammetric
labeled as an independent block. A brief description of

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

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

AREA 2

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

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

AREA 3

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

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

ARFA 4

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

Maximum subsidence was 5 feet with no detectable change in 1989. This area was monitored
again in 1993, 1994 and 1995 with no detectable changes. This area was monitored for ten
years after undermining ceased. The last detectable subsidence was in 1988. Therefore, this
areawill be considered dormant.



AREA 5

The four continuous miner panels that make up this area were mined from September, 1 978, to
November, 1981 . Mining height averaged 1 1 feet with an 80o/o extraction ratio.

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

AREA 6

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

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

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

AREA 7

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

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

AREA 8

Undermining this area began in June, 1983, and was sporadic until 1992. Continuous miners
were used with extraction ratios over 80% and average mining heights of 10 feet. This area
stayed active longer than most due to its proximity to an adjacent active longwall block.

Maximum subsidence is five feet. No noticeable vertical movement has been detected since
1993. This areais dormant.



AREA 9

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

AREA 10

Area ten is a longwall mining block that began in January 1992. Mining was completed in
August 200I. The entire surface area above this block was digitized for base-line elevations
during 199I. Maximum subsidence shown to date is seven feet. This areahas been mined out
for four years, and monitoring suggests that it has settled. It is now assumed to be dormant.

The experimental mining practice area discussed under "Area 6" was extended, with regulatory
approval, to the east side of the canyon under the Southwest corner of "Area 10". An
extensive pre-mining suryey of this location was conducted late in L992. A detailed survey of
the post-mining subsidence effects was provided in the 1993 report.

AREA 11

Area eleven is an extension of the last longwall panel in Area ten. It extends into a 150-acre
modification to lease U-63214. An elevation baseline was established in 1999. Mining under
this area began in January L999 with gateroad development. Longwall mining took place from
May 2000 thru September 2000. Subsidence to date shows a maximum of six feet. This area
has shown no significant movement in the last few years so will be considered dormant.

AREA 12

Area twelve is the first longwall mining block on the acquired lease UTU-76195. Due to a
mine plan change at the start of 2003, this area now consists of six longwall panels. An
elevation baseline was established in 1999. Gateroad development began in March 2000.
Longwall mining began in September 2001 and will continue until February 2007. Mining in
the fourth longwall panel was completed in Septemb er 2004. This area is active and being
monitored.

AREA 13

Area thirteen was to be the second longwall mining block on the UTU-76195 lease. This area
was also modified and contained one short longwall panel. An elevation baseline was
established in 1999. Due to mine plan changes this area will not be mined with the longwall.
This area will be reassigned to the next longwall mining block in the northwestern part of the
property.



DRAW ANGLE SURVEYS

Several draw angle surveys have been performed during the past years. Completed surveys
have been over continuous miner areas and have been oriented both parallel and perpendicular
to the long axis of the panel. The average of all measurements is 15". Individual
measurements ranged from 10o to 2I".

New longwall draw angle data was obtained in 1995. Draw angle points were installed in May
1986, on the southern end of the first panel in "Area 6". As shown on the subsidence map,
survey lines were placed parallel and perpendicular to the axis of the panel. Undermining of
this panel was completed in June 1986. Measurements were taken in 1995 and indicate an
angle 15.25" for the perpendicular line. An angle for the parallel line was not obtained because
the mains underlyng the survey line were partially extracted. These findings coincide with the
average of 15" as stated above.

SUBSIDENCE TENSION CRACKS

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

The U. S. Forest Service completed a tension crack study in 1978. They monitored twenty-two
different cracks (located in Area 1) with widths varying from 1/8 inch to six inches. Results
show thatmost cracks self-heal, or close, from 13%to l00o/o of their original width.

Longwall mining at the top of the I3L4E longwall panel caused some cracking in the
escarpment sandstone of upper Box Canyon. The panel was mined parallel and down the
center of a portion of the canyon. Subsidence thus created an inward pull on the canyon walls.
These cracks are in the rock along the edge of the escarpment and vary in width and
displacement. A monitoring program was initiated in 2004 to observe the behavior of these
cracks. A chart of this datais included at the end of this report.



DETAILED LONGWALL SUBSIDENCE PROFILE

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

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

CONCLUSION

Areas 1,2,3, 4, 5, 6,7, 8,9 are all considered to be dormant. Photographic coverage can be
obtained if circumstances deem it necessary. Areas 10, 11 and 12 were monitored this year.
Longwall mining of Area 10 was completed in August 2001 and all signs show this area
stable. Area 11 was mined in 2000 and has shown no movement for a few years. There is
active longwall mining in Area 12 until the February of 2007 causing subsidence. Areas 10
and 11 will be put into the dormant category starting in 2006. Yearly monitoring of Area 12
will continue until it has been determined that subsidence has ceased. The monitoring of the
subsidence cracks in the escarpment along upper Box Canyon will continue.

JMB:kb
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GRACK STATION
SUFCO

BOX GAT{YON ESCARPMENT CRACKS
WDTH OF DROP OF
CRACKS CRAGKS

BCE Crack 01 Sta 01
AUGUST 2OU
SEPTEMBER 2W5

BCE Crack 01 Sta 02
AUGUST 2OC4
SEPTEMBER 2OO5

BGE Crack 01 Sta 03
AUGUST 2OM
SEPIEMBER 2OO5

BCE Grack 02 Sta 01
AUGUST NU
SEPIEMBER 2OO5

BCE Grack 02 Sta 02
AUGUST 2OM
SEPTEMBER 2OO5

BCE Grack 03 Sta 01
AUGUST 2OU
SEPTEMBER 2OO5

BCE Grack 03 Sta 02
AUGUST 2Oc4
SEPTEMBER 2OO5

BGE Grack 03 Sta 03
AUGUST 2OM
SEP|EMBER 2OO5

BCE Grack 04 Sta 01
AUGUST 2OU
SEP|EMBER 2OO5

BGE Crack M Sta 02
AUGUSTzf/JF-
SEPTEMBER 2OO5

1.0'
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1.7',
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0.47
0.47',

0.08'
0.07

0.09'
0.07

0.33'
0.32',

1.17'.
1.1s',

0.5

0.08'
0.08'

0.04'
0.04'

0.50'
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0.48'
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0.0'
0.0'

0.0'
0.0'

0.0'
0.0'

0.3'

0.03'
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0.0'
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0.35'
0.37'

120843.93 131055.41 8369.66

1208U.47 13@72.33 8369.48

120903.89 130796.70 8370.63

121016.97 130673.02 8376.U

121024.30 130591.32 8373.91

120931 .85 130817 .12 8371 .88

1209+0.62 130713.78 8373.38

120941.99 130593.20 8370.72

120291.U 131471.U 8366.01

120110.25 1311468.03 8358.60

0.01'
0.03'



PINES TRACT VEGETATION STUDY

Prepared by
Keith W. Zobell, Environmental Specialist

August L9,2005

The purpose of the "pines tactVegetation Study''continues to be to determine if the
under-mining of the coal reserves has had any affect on the "Link Canyon Trail
Columbine (Aquiligia flavenscens var. rubicunda) and the riparian areas within the Pines
Tract coal lease area.

On July 20,2005 the Pines Tract area was visited by Keith W. Zobell, (Environmental
Specialist) and Mike Davis (Mining Engineer for Canyon Fuel Company, SUFCO Mine).
The purpose of this tip was to revisit all the original photo points that have been
established and to retake photos at each site and determine the general vegetation growth,
plant vigor and plant condition at each of the established photo sites. These sites are
revisited each year at approximately the same date so as to reduce any possible seasonal
variations. Photos of each site are identified and included at the end of this report.

The weather records at the SUFCO Mine site showed that approximately I50% of the
normal moisture had been received through the end of June 2005 for this moisture year.
This above normal precipitation has influenced the overall growth and vigor of the
vegetation in the area. The vegetative over-all growth is definitely better that what has
been observed for the past several years. The area has been in a six year period of
drought and it can't be expected for this above average precipitation to replenish the
ground water supply of the area in one season. The stream in Box Canyon continues to
have no measurable flow at the established water monitoring stations. There is some
standing pools of water from station 090 up to Pines station 2I9. However, the creek is
totally dry above Pines station 219. The small pond at the "Grotto" area continues to be
dry, however there is dripping water on the cliff faces just above the pond area. The
spring in the East Fork at Photo Point 10 continues to have a good flow. The Pines tract
was not grazed by cattle this spring and this has had a very positive affect on plant
growth and vigor within the tract.

At photo point ta there is one columbine plant with several inflorescence stems from 14
toLT inches long. The plant has good vigor. The plant is growing out of a rock facture
and is probably getting moisture from the fracture.

At photo point lb there are two columbine plants in bloom. The inflorescence stems are
24 to 28 inches long and the plants have good vigor. These plants are also growing on
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the cliff face and growing out of a rock fracture and area probably getting moisture from
the fracture.

At photo point 1c the columbine plants are located 15 to 20 feet up on the cliff face. It
still appears that there is only one living plant. This columbine plant is in bloom and the
inflorescence is 14 to 17 inches in length. The plant appears to have good vigor.

At photo point 2 there is still only two living columbine plants. The inflorescence on one
plant is 18 to 20 inches in length. The second plant has no inflorescence. The plants are
in good vigor.

At photo point 3 there are still two columbine plants. Neither of the plants have
inflorescence. One plant has vegetative growth of 10 inches while the second plant has
vegetative growth of only 4 inches. These plants are growing on a fairly dry site and are
in only fair vigor condition.

At photo point 4 the columbine inflorescence is 12 to 14 inches in length. Carex
vegetative growth is 5 to 7 inches in length, new growth on aspen is 7 to 10 inches in
length, Woods Rose vegetative growth is 2 to 4 inches in length and one Potentilla plant
has a new growth of 6 inches. This is a fairly dry site which results in a low density of
supporting vegetation. There is good plant vigor at this site.

At photo point 5 there are still three columbine plants. One plant has no inflorescence
but has a vegetative growth of 1 I inches. The other two plants have inflorescence of 18
inches in length while the other one has an inflorescence of 36 inches. Bluegrass seed
heads are 30 to 36 inches in length, Hair grass seed heads are 18 to 24 inches in lenglh,
new Aspen growth is 6 to 10 inches, and Yarrow seed heads are 20 to 24 inches in length.
The Carex plants have a vegetative growth of t 0 to 12 inches in length. The vigor at this
site is good+. There is not flowing water in the creek bed.

Photo point 6 is a riparian area in Box Canyon. This areahas been heavily grazed in the
past. Ocular estimates show the site to have 30% bare ground. The Ya:row seed heads
are 16 to 18 inches in length, SmoothBrome seedheads are26 to 30 inches in length,
Bluegrass seed heads are 22 to 26 inches in length and herbaceous sage seed heads 14 to
18 inches in length. Vegetative growth on Juncus is 8 to 12 inches in length, Wood Rose
6 to 8 inches in length, and Aspen new growth is 12 to 16 inches with a few new shoots
reaching 36 inches in length. Carex adjacent to the stream channel is 12 to 16 inches in
length. The vigor for this site is good

At photo 7 there are no Columbine plants. The site is a dry site and there is no moisture
in the creek. The Geranium plants have no flower stocks and a vegetative growth of 4 to
6 inches. The yarrow plant has one seed stock 15 inches in length and there are some
Horsetail plants which are 4 to 6 inches in length. The site has 50% bare ground and is in
a low fair vigor condition.



Photo point 8a is a hanging fem area. There is dripping moisture coming from the cracks
in the cliff face. Ferns are growing along the cracks and have vegetative growth of 5 to 8
inches in length. There is an increase in fern density. There are no new dead fern plants.
There is also good lichen growth this year.

Photo points 9a & 9b are also a hanging fern area. There is moisture flowing over the
cliff face and dripping off of it. There is increased fern growth and density with the fern
vegetative growth of 5 to 8 inches in length. There is also good lichen growth this year.
There are no new dead plants this year.

Photo point 10 is a riparian areain the East Fork of Box Canyon. The site has not been
grazed this year and coupled with good moisture this spring has resulted in good plant
growth and increased plant density. Ocular estimate shows the site to have 45 to 50 o/o

bare ground. New vegetative growth is as follows; Aspen has 36 to 48 inch new sprouts,
Woods Rose has 10 to 12 inch new growth, Sagebrush has l0 to 12 inch new growth,
Juncus has a total height of 18 to 24 inches, and seed heads on Stipa grass are 24 to 26
inches in length. The vigor of the existing plants is good however density is poor.

The vegetation in the wet meadow adjacent to the photo point has not been grazed and
has good vigor and good growth.

Photo Point 1a



Photo Point 1b

Photo Point lc



Photo Point 2

Photo Point 3



Photo Point 5

Photo Point 4



Sorry Picture Didn't Turnout

Photo Point 6

Photo Point 7



Sorry Picture Didn't Turnout

Photo Point 8

Sorry Picture Didn't Turnout

Photo Point 9a

Photo Point 9b



Photo Point 10

Wet Meadow Adjacent to Photo Point 10
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LINK CANYON MINE PORTAL
VEGETATIVE STUDY

Prepared by
Keith W. Zobell, Environmental Specialist

July 26,2005

The purposed of the "Link Canyon Mine Portal Vegetation Study" is to help
determine the impact of re-opening the old mine Link Canyon mine portals
by the SUFCO mine.

The Link Canyon Mine was developed in the early 1940's and operated until
1952 when the mine closed down and was abandoned. Over time the two
mine portals collapsed, ffid small quantities of water were observed
discharging from the portals. In the report "Baseline Hydrologic Monitoring
at the Link Canyon Portals, SUFCO Mine Permit Area, Utah" prepared by
Petersen Hydrologic in December 2002 it states on Page 2 that
"Groundwater discharges from the mine portals, albeit in meager quantities
with discharge rates generally less than one to two gpm. It has been
observed that the mine discharge rapidly infiltrates into the subsurface
within a few hundred feet downstream of the portals."

Only the west Link Canyon Portal was re-opened by the SUFCO mine in
late January 2003. The purpose of re-opening the portal was to act as air
intake ventilation portal for the SUFCO mine. The average intake air at the
portal is 268,800 cubic feet per minute.

Since the portals were re-opened their has been no observed measurable and
reportable water discharge from the mine portals. In the Petersen
Hydrologic report on page 2 it states that "It is possible that the Link Canyon
Mine workings have filled with groundwater and are now spilling over the
mine portals. Alternatively, it is also possible that the water discharging
from the mine originates from groundwater seepage somewhere along the
main mine entries. Under this scenario, the mine workings would not
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necessarily be full. Rather, the ground water would gravity flow over the
nearhoizontal mine floor and spill out the portals." The development of the
portals showed that the second scenario is what actual exists. It is felt that
the high volume of air being taken in to mine probably evaporates the small
volume of water that was seeping into the mine entries.

It was determined that a photographic record should be established to record
the changes in riparian vegetation at the mouths of the portals. OnJwrc 27,
2005 a photo point was established at the mouth of the West Portal and one
at the mouth of the East Portal. Photo's are to be retaken during the
quarterly water monitoring at the SUFCO Mine.

Link Canyon West Portal Photo Point

The spring moisture for this area has been above average with the SUFCO
Mine reporting 150% of normal moisture at the mine site. With this above
average moisture all plants are showing good growth. At this site as shown
in the above photo the Willow (Salix spp.) shows indications of passed stress
by the numerous dead stems. However, the current conditions show the
Willow to be in bloom with 4-6 inches of current new growth. Woods Rose
(Rosa woodsii) was in fulIbloom with 3-4 inches of new growth. The
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Clematis (Clematis ligusticifulia)has good growth. There is one squawbush
plant (Rhus aromatica var. trilobata) growing at this site and has 6 inches of
new growth. One dogwood plant (Cornus stolonifera) has anaverage of 8
inches of new growth. The bluegrass plants (Poa pratensis) have an average
seed head height of 24 inches. The wiregrass plants (Juncus balticus) are in
seed and have an average seehead height of l8 inches.

Some of the shrub species show sighs of being stressed in the past The
current conditions show good growth and vigor. This situation could change
as the soil mantel dries out dwing the drier summer months.

Link Canyon East Portal Photo Point

This portal was not reopened by the SUFCO mine. No flow was being
discharge atthe time when the photo was taken. The general plant growth
conditions a.re considered adequate and appear to be not as good as those at
the West Portal area. The Dogwood bush shows signs of passed stress as
indicated by some deadwood, current new growth is 2-4 inches. The
Clematis growth is good. One Gooseberry plant (Ribes spp.) has an average
new growth of 6-8 inches. The willow plant is in bloom and has an average
new growth of 2-4 nches and does exhibit some signs of passed stress.
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Wire grass is the predominant plant species at this site and has an average
seed head height of 16 inches. Scattered bluegrass plants have and average
seed head height of 28 inches. There are some scattered rabbitbrush plants
(Chrysothamnus spp.) along the sides of the channel which show afair
amout of deadwood in them. This is not untypical of this species.

Photos at these to two photo points will be taken again during the third
quarter and a follow up report prepared.



LINK CANYON MINE PORTAL
VEGETATTVE STUDY

Prepared by
Keith Zobel| Environmental Specialist

September 29,2005

The portal area received good spring moisture and some scattered rain storms throughout
the summer.

The Dead willow are still evident as shown in the above photograph, however the
existing live willow plants produced good growth with the current years growth being 8-
24 inches in length. The living pants have good vigor. All of the grass species have
matured and have a good production of seed heads. The squaw bush has current years
growth of 6-10 inches with a good crop of fruit with good vigor and is not showing any
signs of stress. Rabbitbrush is in bloom and has a current years growth of 12-18 inches
and has good vigor. Woods Rose has 6-8 inches of current years growth with good vigor
and has a good crop of Rose hips. Clematis has good growth with good vigor and a good
crop of seed heads. Sagebrush along the edges has a current years growth of 6-10 inches

West Portal Area



with good vigor and is in bloom. Overall the vegetation at this portal area is not showing
any visible signs of stress.

East Portal Area

The Dogwood in the center of the above picture continues to show signs of stress.
Almost all of the current years growth is dead with the leaves of the rest of the plant less
dense the normal. The Juncus and Bluegrass plants have all matured and dried up but
have good seed heads. The Rabbitbrush has 7-10 inches of current years growth and is in
bloom and is starting to produce seed.. The Willow plants have 11-18 inches of current
years growth with some of the new growth showing signs of stress. The Ribes plants
have 12-18 inches of current years growth with now fruit showing. The Ribes normally
produce fruit in early summer so any fruit produce by these plants may have already
dried up and fallen. Overall this portal area does not have to vigor that the West portal
has, and is show signs of stress probably produced by the lack of moisture.



LINK CANYON MINE PORTAL
VEGETATIVE STUDY

Prepared by
Keith Zobell, Environmental Specialist

October 21.2005

The Link Canyon Portal area has had no new growth since the last photographs were
taken. This is due to the end of the growing season and the freezingnights that have been
occurring for the past several weeks in this area.

West Portal Area
Although there are still some leaves still persisting the majority of the leaves have fallen
due to the end of the growing season and the fall temperatures. No significant changes in
vegetative conditions have taken place.



East Portal Area

Leaf fall is complete on the shrubs except for the rabbitbrush and the sagebrush. There
has been no significant change in the vegetative vigor or growth since the last
photographs were taken.
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rCOPE

Quantitative and qualitative baseline vegetation data were recorded in several locations in the East
Fork of Box Canyon in JuIy 2005. Additionally, data were also recorded in several locations in
the Main Fork of Box Canyon. These data sets may be used for controls to the study.

Coal mining activities were scheduled and conducted under the East Fork of Box Canyon during
the winter of 2003-04. This document provides thefourth sample period of baseline data for the
existing riparian plant communities in the two forks of Box Canyon. Thefirst sample period was
in the October 20A3, prior to the mining activities below the East Fork (this final report was called
Riparian Plant Communities in the East Fork of Box Canyon - 2003). The second sample period
was in July 2004 after mining had occurred under the canyon (the final report was called Riparian
Plant Communities in the East Fork of Box Canyon: July 2004). The third sample period was in
October 2004 (the final report was called Riparian Plant Communities in the East Fork of Box
Canyon: October 2004).

INTRODUCTION

The Box Canyons and their drainages are located at the southern end of the Wasatch Plateau
which is a subprovince of the Colorado Plateau Physiographic Province. This area is west of the
town of Emery, Utah in Sevier County and is located within the Manti-LaSal National Forest.
The Box Canyon drainages are tributaries to Muddy Creek which runs into the Dirty Devil River
and ultimately drains into the Colorado River. Geology of the study areas were within the
Cretaceous strata of the Mesa Verde Group. The upper portions of the study area were
comprised of rocks and soils derived from the cliFforming Castlegate Sandstone. The lower
reaches of the study area encounters shales of the Blackhawk Formation. Elevation of the study
area was between 8,000 ft to 8,500 ft above sea level.

This study concentrated on the riparian plant communities within the East Fork of Box Canyon
because underground mining had been proposed in this area. Howeveq because no mining was
planned underneath the Main Fork of Box Canyon, some control transects were also placed in this
drainage.

A variety of biological and other resource information can be studied to evaluate and charactenze
riparian complexes including vegetation, geolory, channel morphology, aquatic biology, soils, and
stream flow. The primary focus of this study was on the vegetation as to provide baseline and
followup information by monitoring the riparian communities in the East Fork of Box Canyon.
Regular monitoring should provide data to determine long term trends, natural variability and
benchmark information including the possible impacts on the riparian plant communities from
mining beneath the creek.

Like the previous studies, this study primarily employed vegetation monitoring methods described
by the USDA Forest Service for a "Level III Riparian Area Evaluation". The design of this study



will not provide data that could show subtle changes to community structure and species
composition as a result of minor changes to the riparian habitat. Rather, the study was designed
to be compared with earlier (and future) studies in an attempt to documentmaior impacts to the
plant communities along the stream due to catastrophic events, such as loss of water and habitat
from the effects of subsidence caused from underground mining. (No!e: On the data sheets in one
of the aforementioned studies (the final report was called Riparian Plant Communities in the East
Fork of Box Canyon - 2003, the report date was March 2004), a typographical error indicated
that the data were recorded from October 6-10, 2004. The dates should have been October 6-10,
2oo3).

METHOD'

Sample station locations were pre-determined
from an earlier field visit in 2003 by a team of
specialists and representatives from the State of
Utah, Division of Oil, Gas & Mining (DOGM),
Canyon Fuel Company (CFC), USDA Forest
Service (USFS), Mt. Nebo Scientific, Inc. and
other consultants. These stations were placed in
areas with the intent to provide similar study areas
where data could be recorded in several
disciplines including biology, hydrology and
geology. These sample stations are called "team
stations" in this report.

The vegetation monitoring methods of the study
was principally based on those described by the
USDA Forest Service for a "Level III Riparian
Are a Evaluati on" (Integrated Riparian Evaluation
Guide, March 1992), but does expand on those
methodologies.

Qualitative and quantitative data were recorded at
each sample location. Although some maintenance
may be required, locations and extent of the line
transects were perrnanently marked using
numbered and flagged wooden stakes and l2-inch
metal nails. Photographic stations for
documentation and future comparisons were
established at each sample location.

In this report, when reference is made to the left

RIPARIAN COMPLEX DATA SHEET

CLIENT:
COMPLEX Riverine - Number
WATERBODY NAME:
LOCATION:
DATE:
oBSERVER(S):
OUAD NAME:
GEOLOGIC PARENT MATERIAL:
ASPEGT:
VALLEY BOTTOM TYPE:
STREAM GRADIENT:
ELEVATION:.
SIZE OF COMPLEX:
SOILS INFORIVIATION:
ADJAC ENT U PLAN D VEGETATION (lmking dornstream)
Left: Right:
VEGETATIVE DESCRI PTION (Dominance by Gommuni$
Types)
SUCCESSIONAL STATUS:
APPARENT FORAGE TREND:
ESTIMATED FORAGE PRODUCTION:
BEAVER ACTIVITY:
PHOTOGRAPH TAKEN: (from right side unless otherwise
stated)
LAND USE ACTIVITIES THAT COULD INFLUENCE
RIPARIAN AREA:
SPECIES OBSERVED:
POOLATTRIBUTES

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

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

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

BANK CONDITION (bankfull area only)
% bank length vegetated, stable:
% bank length unvegetated, stable:
% bank length vegetated, unstable:
% bank lengrth unvegetated, unstable:

BANK STABILIW (near water line):
CHANNEL MORPHOLOGY
NOTES:



or right side of the drainage, this means "river left" or "river right", as characterized by looking
downstream.

Oualitative Data

The "Riparian Complex Data Sheet" on the previous page lists all of the qualitative data (and
some of the quantitative data) that were collected at all sample stations.

Ouantitative Data

As mentioned previously, USFS protocol was utilized for the study. However, to increase the
level of detail, some modifications to this protocol were employed to those sample areas chosen
by the team specialists (team stations). The primary reason for the modifications were twofold.
First, it will provide more diverse data sets, or other ways to measure potential changes to the
vegetation in the canyons. Second, there is an existing baseline data set that was recorded in1999
for the riparian communities in the two Box Canyons. With only a couple of exceptions, the
sample areas in the 1999 data set were different than the team stations of the subsequent studies.
Although datawere recorded in 2003 and2004 at some ofthe same sample locations as were
used in 1999, in an attempt to maintain standardized data sets, the modifications to the protocol
were not made at these stations. Some ofthe 1999 stations were located forthe 2OO3 and2004
studies so that, if necessary, they may provide worthwhile information through time that
otherwise would not have been available with one baseline data set. (One note of caution,
however, is that the 2003 and 2004 data setswere not designed specifically to be comparedwith
the 1999 dota - there mqy be some issues or problems associated with these comparisons).

With the one exception to the protocol modification mentioned above, the parameters for all
sample stations in the 2AO3,2A04, and 2005 studies were identical. The modification to the USFS
protocol was in the methods that cover data were recorded. Depending on the site, three
different methods were employed to measure cover. They are explained below.

Total Cover

For all the team stations, "total cover" was recorded. First, transect lines were established
perpendicular to the stream channel. With a few exceptions such as constraints imposed by rock
ledges or other topographical features, the transect line lengths were consistent, or 24 ft. on each
side of the stream. The length of the transect lines extended far enough upslope to insure that
they also included upland vegetation types (usually 3 quadrats on each side) as well as the riparian
vegetation being sampled. The transect lines on each side of the stream began at the bottomland
near the edge of the water, or where the riparian vegetation began. In some cases' no water was
present at a given sample site. In those instances, the transect lines began where the water would
normally be present (i.e. sandy or rock bottom). Water or dry channel widths were measured and
added to the total length ofthe transects.



Regular points were placed at 3 ft. intervals on the transect lines. At these points, point quadrats

were used to record the total cover. Cover by these "hits" sould include the plant species, moss,

litter, bareground or rock. Therefore, total cover when the data were summarized, included l)

percent ofthe living cover of each plant species, 2)totalliving cover (vascular), 3) total living

cover (nonvascular), 4) litter cover, 5) bareground cover, and 6) rock cover.

Community Type Cover

The Community Type Cover was one method to record cover in the USFS Level trI protocol and

was used in those additional areas that were added to the riparian study. In other words, these

areas were part of the lggg study and were added to the study in addition to those chosen by the

team. (In a few areas, the sample locations chosen by the team and those from the 1999 study

were the same - in those cases, both methods for estimating cover were employed).

At these locations permanently marked transects lines had previously been placed across (or

perpendicular to) the stream channel. The line transects had varied lengths by design which were

based on several factors. Although sometimes limited by topographical features such as

sandstone cliffs, the intent was to make the transects long enough to cover the entire streanl its

riparian communities, plus an additional l0 ft on each side of the stream to record the adjacent

upland communities. Monitoring the total extent of the riparian plant communities including

some upland community information should provide information about possible increases or

decreases in the riparian communities relative to the adjacent upland communities.

Once the transect was placed, the line-intercept method was employed measuring the extent of

each major riparian plant community. The plant communities were named by the dominant two

plant species. If only one species dominated the community by a wide margin, the plant

community was named by this single species. In this method, cover by each plant species is not

calculated.

Green Line Cover

In addition to the methods for estimating cover described above, "Green Line" cover was also

recorded at all sample locations. This method consisted of using atape to measure the riparian

community (Green Line) on each side of the stream. Similar to the Community Type cover

described above, the dominant one or two species were listed with each measurernent. Results

from the Green Line method is similar to the Community Type method in that it quantifies the

extent of the riparian community of each sample site. Differences are that the Green Line method

separates the riparian data for each side of the stream, whereas the Community Type method
provides total cover including: riparian community types, upland community types, bareground,
litter, rock and stream.



Site Numbers

The sample sites that were pre-determined by the team of specialists (team stations) that will be

used for studies other than those for this report were numbered accordingly and will be consistent

with those other studies (geology and hydrolory). However, those additional sites that were

chosen to supplement the data sets, or the subset of riparian sites that were sampled in 1999, were

numbered to be consistent with those sample sites. In some cases, they are the silme location' A

summary to clarify the numbered sites and the cover sampling method used at each site is shown

in the RESULTS section below.

RE ULT'

Listed below is a of the le locations, site numbers and protocol used.

EFB.1 X X X

EFB-2 X X X

EFB-3 X X X

EF84 X X X

EFB.5 X X X

EFB€ X X X

EFB-7 X X x

EFB€ X X X

EFB-9 RE.1O X X X X

EFB-l0 RE-09 X X X X

EFB-I1 X X X

EFB.Sl ' X X X

EFB.S2' EFB-I2 X X X

EFB-S3' EFB.13 X X X

EFB.S4' EFB.I4 X X X

RE-I1 X X X

RE.12 X X X

RE-13 X X X

R-07 X X X

R-09 X X X

R- l1 X X X

R-13 X X X

R- l5 X X X

*S= Spring



Sample results are shown for each site on the data sheets in this report. Each sheet shows all

qualitative and quantitative data recorded as well as photographic documentation.

DIIG|$NON &'UMMARY

Results from monitoring the riparian communities in July 2005 in the East Fork and Main Fork of

Box Canyon have been included in this report. USDA Forest Service protocol and other

methods were employed to monitor the riparian areas. These methods utilized the results from

qualitative data of the riparian complex such as geolory, geomorphology, biology, physiognoffiy,

soils, and channel characteristics as part of the datacollection process. Quantitative data were

also recorded from the plant communities. The methods used to record cover data at the team

stations employed the use of point quadrats to record Total Cover. Additional sample stations

from a previous study (1999) were also added to the sampling regime in October2003, July 2004,

October 2004, and July 2005. Five of these sample stations were located in the East Fork of Box

Canyon and five were in the Main Fork of Box Canyon. Methodologies to estimate cover

(Community Cover) for the additional sites remained consistent with the earlier studies so that

comparisons could be made in the future. A method referred to as the Green Line Method for

meaiuring the riparian communities was also employed at all sample locations. A summary of all

qualitative and quantitative data taken at each sample location are shown in the RESULTS

section of this report.

Upon scrutinizing the data sets for each sample period, the Community Cover and Green Line

Methods appear to be more conducive to noting changes in the riparian plant communities.

Although appropriate for other reasons (e.g. monitoring total living cover), it appears that the

Total Cover Method may not have been as sensitive to note the changes in the riparian species.

Reports from previous sample periods suggested that many of the riparian communities in the

East Fork ofBox Canyon decreased, especially between October 2003 and July 2004. At other

sample locations, little change was noticed. Other than the spring areas which will be discussed

separately, the trend since that time was for the communities to stabilize and then begin to

somewhat increase over time. Since no two sample areas appeared to have the exact same result

over time, changes are best considered on a sample station-by-station basis. Data will be plotted

illustrating changes over time following the October 2005 sample period.

In the spring areas, in all but one of the sample sites, there was a rather abrupt decrease in the

riparian communities especially between October 2003 and July 2004. The trend for the spring

areas was to increase after that, but not to the levels recorded in October 2003. One spring area

(EFB-S1) maintained its riparian community in all but the last sample period where its community

also decreased. Reasons for maintenance of it riparian species may be due to its location when

compared to the other spring areas - it was located much lower on the hillside and much closer to

the main channel. This spring appeared to retain more water than the upper elevation'springs that

nearly dried up completely sometime during the spring of 2A04.

o



RIPARIAN COIvIPLE"X DATA SHEET
Iolv 2oO5

CLf ENT: Conyon Fuel Compony

COMPLEX: Number EFB-I

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July ?3,2005

OBSERVER(S): P.D. Collinsz

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Castlegate Ss

ASPECT: Wesf

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -1o

ELEVATION: 8,410ft.

SIZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa SalNational Forest. MantiDivision. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Gomposition:

o Folcon Fornily Soils: 55 %
o Sondstone Outcr op: 30%
o Controsting inclusions of deeper, more stony, ond sondier sotls: 15%

ADJACENT UPTAND VEGETATION (tooking downstream)

Left: Spruce/Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data resultsfor this infonnation)

SUCCESSIONAL STATUS: climox

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTTON: 1500 lbs./a*e

BEAVER ACTIVITY: none observed



Page2; EFB-I
Box Ganyon Study
July 2OO5

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Altinirg, g?ozirg, hunting,
recreofion.

POOL ATTRIBUTES (meodow no well defined streom chonnel)
olo Qra? in pools: 0
o/o pool area made up of pools > 2' deep: 0

AQUATIC VEGETATION
% streambed with filamentous algae: 0
7o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90): 0
7o bank length gently sloping (>135"): 0
% bank length with overhanging vegetation: 0

BANK CONDITION
o/o bank length vegetated, stable: 98
% bank length unvegetated, stable: 2
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY: stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Canyon
wos rneosured by onother teom of scientists).

NOTES:

1) This wos o meodow orea, not o stneom.
2) Quontitotive lrJ\ethods: Point guodrots; sompled ot 3 ft. intervolsi 27 ft. transect on left side;
33 ft. tronsect on right side (60 ft; includes uplonds).
3) Not much grozirg by cottle this yeor.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Satrixsp Ranunculus cymbalaria Agrosfs stolonifera

Populus tremuloides Potentilla fruticosa Uftica dfoica Carex lanuginosa

Rosa woodsfr Carex hoodfr"

Juncus longistylis

Juncus arcticus

Poa pratensis

Stipa comata



Page 3; EFB-I
Box Canlon Study
July 2005

DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUNtry TYpE :

Sample Site Other
Name

Side of Sheam
(looking
downsheam)

Widttr
(ft.)

Community Tpe

EFB-1 Left 25.5 Carex h oodii/Agrostis sto/onfera

Right 25.5 C arex hoodii/Agrostis stolonifera

Channel nla Wet

EFE-I: cover using point quadrats (Jtly ztrOil-



PHOTOGRAPH IC DOCUMENTATION

EFB-I



RTPARTAN COMPIEX DATA SHEET
I-ly Zoos

CLIENT: Conyon Fuel Compony

COMPLEX: Number EFB-2

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - Jufy 23,2OO5

OBSERVER(S): P.D. Collinsz

OUAD NAME: Emery West, Utah

GEOLOGIC PARENT MATERIAL: Castlegate Ss

ASPECT: WNW

VALLEY BOTTOM WPE: TI

STREAM GRADIENT: -1-2o

ELEVATION: 8,380 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal NationatForest. MantiDivision. price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
. Composition:

o Folcon Family Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, mo?e stony, ond sondier soils: 15%

ADJACENT UPIAND VEGETATION (tooking downstream)

Left: Aspen/sogebrush Right: Aspen/ Sogebrush

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTTON: 600 lbs./oc

BEAVER ACTIVITY: none observed



Page 2; EFB-?
Box Canyon Study
July 2005
PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /tltining, ATV, grazitg, hunting,
recreotion.

o/o aree in pools: 0
% pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
7o streambed with filamentous algae: 0
7o stream margin with rooted aquatic: 0

BANK ryPE & VEGETATION OVERHANG
% bank length undercut (<90"): 0
o/o bank length gently sloping (>135"): 80
o/o bank length with overhanging vegetation: 0

BANK CONDITION
% bank length vegetated, stable: 50
o/o bank length unvegetated, stable: 50
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY: stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by cnother teom of scientists).

NOTES:
1) This wos o meodow ares, not o streom.
2) Quontitotive /l/\ethods: Point guodrots; sompled ot 3 ft. intervols:24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft; includes uplonds).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plnus pndercsa Aftemisia tfidentata Eigeron dvergens Juncus arclicus

Populus tremuloides Potentilla fruticosa Lesidium lafifofrum Carex hooffi

C h rysoth amn u s viscidifl o ru s Taraxacum officinale Stipa comata

Equisetum alense Poa pratensis

Potentilla sp.

Edogonum sp.

Campanula panyr

Achillea millefofrum

POOL ATTRIBUTES Cmeodow. no well defined streom chonnel)

t2



Page 3; EF&z
Box Canyon Study
July 2005

3) Not much g?azarg by cottle this yeor. Becouse of heoyy cottle grazitg tost yeor rnokirvg
identificotions more difficult, we moy hove thought Poa prafensiswas Agrostis stoloniferalast
Year.

DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUNTTY TypE :

Sample Site Other
Name

Side of Stream
0ookine
downsheam)

width
(ft.)

Community Type

EFB.2 Left 2.0 Equisetum aruense

Right 19 .0 Eq u i setu m arue n se/J u ncu s a rcticu s

Channel 2.0 Dry

EFBZ,: Gover using point quadrats (July 20051-

Achillea millefolium



Page4;EFB-2
Box Canyon Study
July 2005

PHOTOGRAPH IC DOCUMENTATION

EFB.2



RIPARTAN COMPLEX DAiTA SHEET
I'b 2oo5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-3

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2005

OBSERVER(S): P.D. Collinsz

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Castle4cte Ss

ASPECT: NW

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -2o

ELEVATION: 8,360 ft.

S|ZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNational Forest. Manti Division. price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPTAND VEGETATION (looking downstream)

Left: Aspen Right: Aqen/Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors'upper bonk movement could inf luence stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTTON: 600 lbs./oc

BEAVER ACTIVITY: nane observed

l 5



Page2; EFB€
Box Canyon Study
July 2005
PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

rlAi ni rg, grazit:g, hunting,

POOL ATTRIBUTES
o/o Qraa in pools: n/o (no woter in the chonnel of this locotion)
Zo pocil area made up of pools > 2' deep: n/a (no woter in the chonnel of this locotion)

AQUATIC VEGETATION
% streambed with filamentous algae: nlo(no woter in the chonnel of this locotion)
o/o stream margin with rooted aquatic: nla (no woter in the chonnel of this locotion)

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90.): 0
7o bank length gently sloping (>135"):
o/o bank length with overhanging vegetation: 0

BANK CONDITION
% bank length vegetated, stable: g6
o/o bank length unvegetated, stable:4
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areaswerdquite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicot doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Quontitotive Methods: Point guodrots; sompled of 3 ft. intervols: 24 ft. tronsect on left side;
?4 ft. tronsect on right side (48 ft; includes uplonds).
2) Not much grazirg by cotf le this yeor.
3) Cottle troil in left side of riporianve4etotion moy influencegreen line meosurements.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hnus pnderosa Aftemisia tridentata Equisetum aruense Agrosfs stoloniteta

Populus tremuloides Lupinus sp. Carex lanuginosa

Taraxacum officinale Carex hoodfr

Eiogonum sp. Juncus ensifofrus

Juncus arcticus

Heochais palustis

Poa pntensis

Poa fendedana

16



Page 3; EFB-3
Box Ganyon Study
July 20O5

DATA SUMMARIES

GREEN L|NE WIDTH (HyDRtC) & COMMUN|TY TypE :

S"topL Sit" OtL"t
Name

SiJ" "fSt*."-
0".krg
Journetream)

wiJth
(ft.)

Qsr'rn 'nity Typ"

EFB.3 Left 5.0 Agroslis stol o n ife ra/Eq u i s et u m a nt e n s e/C a rex I a n u g i n o s a

Right 2.0 A grosfis st olo n if e ra/ Eq u i s et u m a ru e n se/C a rex I a n u g i n o s a

Channel nla Dry



Page 4; EFB-3
Box Canpn Study
July 2005

PHOTOGMPH IC DOCUMENTATION

EFB.3



RIPARTAN COMPLEX DATA SHEET
July 2OA5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-4

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2OO5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -3o

ELEVATION: 8,355 ft.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: lUsoa Forest SeMce. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
e Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Ponderoso PinelAspen Right: AspenlPonderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: clirnox (but recent years'upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 300 lbs.lac

BEAVER ACTIVITY: none observed

t9



Page2;EFB4
Box Ganyon Study
July 2005

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Miniqg, g?azirry,, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs crasses (or grasslike|

Hcea pungens Artemisia tidentata Antennaria sp. Agrodis stolonifen

Poptlus tremuloides C h ry soth a mn u s nauseosus Carex lanuginosa

Pinus ponderosa Potentlla fruficosa Bromus cainafus

Rosa woodsl Juncus arcticus

Poa pratensis

Juncus longistyfrs
POOLATTRIBUTES

o/o ara? in pools: 0 (dry)
% pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 50
o/o bank length gently sloping (>135"): 5 (dry troil)
% bank length with overhanging vegetation: 20

BANK CONDlTION
% bank length vegetated, stable: 40
o/o bank length unvegetated, stable: 25
% bank length vegetated, unstable: 10
o/o bank length unvegetated, unstable: 25

BANK STABILITY (bankfullarea only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Quontitotive Methods: Point guodrots; sompled ot 3 ft. intervols; 24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft; includes uplonds).
2) Cottle troil hos influenced green line on left side.
3) Side slopes on the right side have sloughed downword. Altony young (green) ospen trees had
follen becouse of slorghirg.

20



Page 3; EFB-4
Box Canyon Study
July 2005

DATA SUMMARIES

GREEN LrNE W|DTH (HYDRTC) & COMMUNITY TYPE :

S"'opL Sit" OtL.t
Narne

SiJ. "f
Stt 

"rn
(lookrrg
Jownetrearrr)

ViJth
(fr)

Community Type

EFB-4 Left 2.5 J u ncu s arcticus/J u ncus longistylis

Right 4.0 Juncus arcticus

Channel 1 . 5 Dry



Page 4; EFB-4
Box Canyon Study
July 2005

PHOTOGRAPHIC DOCUMENTATION

EFB-4



RTPARTAN CO}IPIf;X DATA SHEET
I.'b 2oo5

GLIENT: Conyon Fuel Compony

COMPLEX: Rirerine - Number EFB-5

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2W5

OBSERVER(S): P.D. Cof linsz

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: IT

STREAM GRADIENT: -2o

ELEVATION: 8,320 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. MantiDMsion. price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomify Soifs: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPIAND VEGETATION (looking downstream)

Left: Aspen Right: Ponderoso Pine/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could inf luence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTTON: 150 lbs./oc

BEAVER ACTIVIW: none observed

23



Page2; EFB-S
Box Canlon Study
July 2005
PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE
recreotion.

Rf PARfAN AREA: il\ining, g?azitlg,, huntirE,

POOL ATTRIBUTES
o/o eree in pools: n/a (no woter in this oreo)
% pool area made up of pools > 2'deep: n/o (no woter in this oreo)

AQUATIC VEGETATION
o/o streambed with filamentous algae: n/a (no woter in this oreo)
% stream margin with rooted aquatic: n/a (no woter in this oreo)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): 0
% bank length gently sloping (>135"): 0 (but close to 135.)
% bank length with overhanging vegetation: l%

BANK CONDITION
7o bank length vegetated, stable: 35
o/o bank length unvegetated, stable: 65
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles and other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onoth er team of scientists).

NOTES:

1) Side slopes (obove bonkfull) were ve?y unstoble.
2) Quontitotive /tAethods: Point quodrots; sompled ot 3 ft. intervols;23.5 ft. tronsect on left
side; 23.5 ft. tronsect on right side (47 ft: includes upfonds).
3) No woter in chonnel in this locotion.
4) Not much grazitg by cottle this yeor.
5) There wos o lot of sloughirg of side slopes between EFB-4 ond EFB-5. As o resuft of this,
there we?e mony 30-40 ft ospen trees folling ove?.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pJngens Artemisia tidentata Achillea nf,lefofium Agrosfs stolonifera

Populus tremuloides Potentiila fntticosa EptTobium angudifofrum Poa fendefiana

Hnus ponderosa Rosa woodsfr Potentilla sp. Stipa hymenoides

Sy m ph o ic a rpos o reo phil u s Juncus arc-licus

Salix exigua Elymussalinus

24



Page 3; EFB€
Box Ganyon Study
July 2005

DATA SUMMARIES

GREEN L|NE WIDTH (HYDRTC) & COMMUNITY TYPE :

S"-pl" Sit" Oth"t
Name

SiJ. of
St-""ro
(l"oklrg
Jovrnetr,eam)

ViJth
(ft )

Qen'nunity Typ"

EFB-5 Left 3.0 J uncus arcticus/Agrosfis stolonifera

Right 3 .0 J uncu s arcticu{Agrosfrs stolonifera

Channel 1 . 0 Dry

TREES & SHRUBS

25
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Box Canyon Study
July 2005

PHOTOGRAPH IC DOCUMENTATION
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RIPARIAN COI"IPI.EX DATA SHEET
I-lv 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Rirerine - Number EFB-6

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - Jufy 23,2005

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Crstle4ate 5s

ASPECT: N

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -2o

ELEVATION: 8,280 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNationalForest. Manti Division. price, UT.)
o Soil Map Unit No. 107
o Family: Scout
. Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen/Ponderoso Pine Right: Pinus ponderos a/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Compbx

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk rnovement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTTON: 150 lbs./oc

BEAVER ACTIVITY: none observed
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Page 2; EFB€
Box Ganyon Study
July 2005

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

lJtini ng, graztrg, hunti ng,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Amelanchier utahensis Taraxacum officinale Agrosfs stolonifera

Populus tremuloides PotentTa fruticosa Antennaia sp. Bromus cainatus

Plnus pnderosa Symphoica rpos oreo philus A*er sp. Juncus arcticus

Artemisia tidentata Svvedia rcdata Poa fendlefiana

Aftemisia ludoviciana

Potenflla sp.

Achillea rnillefolium

Antennaia sp.

POOL ATTRIBUTES
o/o araa in pools: No woter (mud)
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 4O
% bank length gently sloping (>135"): (troil)
o/o bank length with overhanging vegetation: 15

BANK CONDITION
% bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 30

BANK STABILITY (bankfutl area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profibs ond othe? geomo?phologicol doto for the Eost Fork of Box Conyon
wos meosured by onother team of scientists).

NOTES:
1) Side slope bonks obove bonkfull unstoble
2) Quontitotive Methods: Point guodrots; sompled ot 3 ft. intervolst 24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft; includes uplonds).
3) Littfe or no grozirg by cotf le this yeor.
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4) Cottle troil wos on some of the riporion community ond could affect results.
5) Like the previous sites,there wos o lot of side-slope sloughirg in this oreo.

DATA SUMMARIES

GREEN L|NE^WTDTH (HYDRIC) & COMMUNTTY TYPE :

S"r'"pL Sit Otf,.t
Name

SiJ. "f
Stt""m
(lo"kog
dournrtream)

'wiJth

(fr)
Co"""gnity Typ"

EF86 Left 3.0 Agrosfib stolonifera

Right 1 . 5 Agrosfis stolonifera

Channel ' t .5 Mud

TREES & SHRUBS



Page 4; EFB-6
Box Canyon Study
July Z)05

PHOTOGMPH IC DOCUMENTATION

EFB-6



RIPARTAN COMPLE"X DATA SHEET
IJv 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Rir,erine - Numb er EFB-T

WATERBODY NAME: Eost Fork Box C,onyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2AO5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERTAL: Castlegote Ss

ASPECT: NNW

VALLEY BOTTOM WPE: f or II

STREAM GRADIENT: -2o

ELEVATION: 8,27O ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (unpub.). MantiLa satNationatForest. MantiDivision. price, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomify Soils: 35 %
o Doney Fomify Soils: 25%
o Guben Fomily Soils: ?i%
o Controstirg inclusions of rock outcrops, shollow soils, ond rnore sondy or more

clayey soils: 15%

ADJACENT UPLAND vEGETATtoN (tooking downstream)

Left: Aspen/ Sp?uce Right: Aspen/ Spruce
VEGETATIVE DEScRtPTtoN (Dominance by community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIoNAL STATUS: climox (but recent yeors' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUGT|ON: 50 lbs./oc.
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BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE
recreotion.

RIPARIAN AREA: Mining, grozirg, hunting,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hcea Wngens Juniperus communis Asfersp. Agrcsfs stolonifera

Populus tremuloides Aftemisia drucunculus Juncus longbtyfis

Poa fendleiana

POOL ATTRIBUTES
o/o afaa in pools: 25
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
7o streambed with filamentous algae: 0
% stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): O
o/o bank length gently sloping (>135'): 100 until steep, unstoble, upper bonks, then 0.
% bank length with overhanging vegetation: 2

BANK CONDITION
o/o bank length vegetated, stable: 25
% bank length unvegetated, stable: 75
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stcble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos rneosured by onother teom of scientists).

NOTES:
1) Low species diversity.
2) Quontitotive /l/tethods: Point guodrots; sompled ot 3 ft. intervols:24 ft.tronsect on left side;
24 ft. tronsect on right side (48 ft; includes uplonds).
3) Very unstoble upper bonks (obove bonkfull).
4) Lifife or no grozirg by cottle this yeor.
5) Right side wos sloughirg off; lots of green ospen leoning ond folling over in this a?ea.
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DATA SUMMARIES

GREEN L|NE WIDTH (HYDRIC) & COMMUNITY TYPE :

S"'"rpl" Site OtL"t
Name

Sid" "f
Stream

(l"okog
downetrearn)

WiJth
(ft )

Cot""'unity Typ"

EFB.7 Left 1 . 0 Juncus longistylis

Right 0 bareground

Channel 0.5 Water

TREES & SHRUBS
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RTPARTAN COI"IPIJTX DATA SHEET
I-lv 2oo5

CLIENT: Conyon Fuel Compony

COMPLEX: R,iuerine - Number EFB-8

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23, 2OO5

OBSERVER(S): P.D. Col linsz

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: NNW

VALLEY BOTTOM TYPE: II

STREAM GRADTENT: ^,2o

ELEVATION: 8,265 ft.

SfZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal Nationat Forest. Manti Division. price, UT.)
o Soil Map Unit No. 107
. Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o ControstirE inclusions of rock outcrops, shollow soils, ond more sondy or rnore

cloyey soils: 15%

ADJACENT UPISND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Aspen/spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(referto quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 400 lbs./oc.

BEAVER ACTlVlry: none observed
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LAND USE ACTIV]TIES THAT COULD INFLUENCE RIPARIAN AREA:
recreation.

ItAi ning, grazirp,, hunti rg,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (orgrasslike|

Picea Wngens Symphoica rpos orcophllu s Ranunculus cymbalaia Agrosfs stolonifera

Populus tremuloides Achillea nfnefofrum Carex lanuginosa

Hnus ponderosa Penstemon sp. Juncus arcticus

Antennaria sp. Poa fendeiana

Equisefum aryensls

Potenfrina sp.

E pilo bi u m a n g u sftfoliu m

Geranium ichardsonil

POOL ATTRIBUTES
o/o araa in pools: 15
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): 25
% bank length gently sloping (>135"): 50
% bank length with overhanging vegetation:2O

BANK CONDITION
o/o bank length vegetated, stable: 65
o/o bank length unvegetated, stable: 20
% bank length vegetated, unstable: 5
% bank length unvegetated, unstable: 10

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstabte): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:
1) Beginnir.qg to see mo?e blue s?ruce ond less ponderoso pine in uplonds in this orea.
2) Quontitotive /lAethods: Point quodrotsl sompled of 3 ft. intervols on o 55 ft tronsect.
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3) There wos o sprirg in this a?eo neo? the streorn. Right tronsect crossed the spring community
too. I counted the "islond' betweenthe two os riporion.
4) The stream woter width wos obout I ft. There wcs sornewhot less thon this in the sprirg, but
still on opprecioble omount.

DATA SUMMARIES

GREEN LINE WTDTH (HyDRtC) & COMMUNtry TypE :

COVER BY SPECIES

TREES & SHRUBS

FORBS

16.67

Sample Siu Other
Name

Side of
Stnearr

0..krE
Jovrnstrean)

viJth
(ft.)

Corrr"'unity Typ.

EFB-8 Left 1 . 0 Agrosfi's stolonifera

Right 27.0 Agrosfis stolonifera (includes spring area)

Channel 1 . 5 Water (see note for measurements)

11 .11
Geranium ichardsonfi 11 .11
Achillea millefolium 5.56

GRASSES

TOTAL COIGR

55.56
WATER 0.00
MOSS 0.00
LITTER 33.33
B/G 5.56

37



Page 4; EFB€
Box Ganyon Study
July 2OO5

PHOTOGRAPH IC DOCUMENTATION

EFB.8



RIPARTAN COMPLEX DATA SHEET
I.lv 2Oo5

CLIENT: Conyon Fuel Compony

COMPLEX: Rirerine - Number EFB-9 (RE-10)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, tlfoh

DATE: July 19 - July 23,2005

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Castlqote Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: ^,3o

ELEVATION: 8,240 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa SatNational Forest. Manti Division. Price, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or tnore

clayey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Spruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 150

BEAVER ACTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.
SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea a.tngens Rosa woodsfr Equbetum aryensus Agrosf,3 stoloniferc

Populus tremuloides Symphodcarpos oreophilu s Ranunculus cymbabrta

Safrx amygdaloides

POOL ATTRIBUTES
o/o ?raa in pools: 10
o/o pool area made up of pools > 2'deep: O

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 10
o/o bank length gently sloping (>135"): 0
% bank length with overhanging vegetation: 3O

BANK CONDITION
% bank length vegetated, stable: 35
o/o bank length unvegetated, stable: 60
% bank length vegetated, unstable: O
o/o bank length unvegetated, unstable: 5

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side)/unstoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:
1) Bonk cut on right side.
2) Quontitotive AAethods: Point guodrotsl sompled ot 3 ft. intervols for 38 ft.(see betow).
In oddition, the USDA Forest Service Protocol f or Level III wos employed by meosurirg the
plont communities usirg the line intercept rnethod.
3) Photo token from right side.
4) For point quodrots we hod different tronsect fergths: Oct 03 (50 ft), July 04 (5O ft), Oct 04
(32 ft or 38 ft), July 05 (38 ft). fhis is probobly becousethereweretwo tronsects morked in
the fiefd becouse we olso utilized tronsects from our 1999 study which we?e different thon the
one's morked by the teom for the more recent studies.
5) Green ospen follen neci photo point.

Aflini rg, grozirg, hunting,
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DATA SUMMARIES
IMUNITY TYPE :

EFB{9 (RE-10}: Cover bv communitv tvpes in Box Ganvons {Julv2005L
USDA Forest Service Protocol (1992)

UPLAND VEGETATION

Populus tremuloidestPlcea pungens

P o pul u s t re muloide s/Rosa woodsf

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Equisetum aruensis

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

16.00
12.W

8.00

28.OO

8.00

0.00

0.00

2.W

GREEN LINE WIDTH & COMMU

S"o"plu Sit" OtL.t
Name

SiJu of
Strearn

(1""b-g
Jownstrean)

WiJth
(ft.)

Cornrnunity Typ"

EFB-9 RE-10 Left 4.5 Equisetum aruense

Right 3.5 Eguisetum aruense

Channel 2.5 Water

TREES & SHRUBS
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RTPARTAN CO}VIPI-EX DATA SHEET
IJy 2oo5

CLIENT: Conyon Fuel ComPonY

OOMPLEX: Riverine - Number EFB-10 (RE-09)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July ?3,?OO5

OBSERVER(S): P.D. Col linsz

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIG PARENT MATERIAL: Blockkhowk

ASPECT: N

VALLEY BOfiOM TYPE: If

STREAM GRADIENT: -3o

ELEVATION: 8,1?O ft.

S|ZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal NationalForest. Manti Division. Prirce, UT.)

o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: ?5%
o Guben Fomily Soils: 25%
o Controsting inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%

MORE SOILS INFORMATION:
o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deqer, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Right: Spruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)
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SUCCESSIONAL STATUS: climox (but ?ecent yeors' upper bonk mo\€ment could inf luence

sfotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 250 fbs./oc

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, grazirp, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea Wngens Safx sp. Ranunculus cymbalaia Agrosfs stolonifen

Popttlus tremuloides Rosa woodsf Geranium ichardsonfr

Betula occidentalls Equisetum avense

Satlxsp. E pilobi u m a n g u stifolfu m

POOL ATTRIBUTES
olo aree in pools: l0
o/o pool area made up of pools > 2' deep: 0

AOUATIC VEGETATION
7o streambed with filamentous algae: 0
7o stream margin with rooted aquatic: 0

BANK ryPE & VEGETATION OVERHANG
% bank length undercut (<90"): 10
o/o bank length gently sloping (>135): 50
% bank length with overhanging vegetation: 30

BANK CONDITION
% bank length vegetated, stable: 35
% bank length unvegetated, stable: 60
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 5

BANK STABILIW (bankfutl area only; many sidestopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto f or the Eost Fork of Box Cnnyon
wos meosured by onother teom of scientists).
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NOTES:

1) Just beginnirg to see riter birch in this o?eo.

2) euontifotive Methods: Point quodrotsl sompled of 3 ft. intervols on o 28 ft tronsect. Even

though thereweretwo tronsect lines (28 ft ond 36 ft), but f think we'tE been consistenf usirg

the2A ft line. The reoson for the two is becousetherewos on eorly study done before the teom

studies (1999). Tronsect lines we?e stoked in the field for both studies.
' 
In oddition, the USDA Forest Service Protocol f or Level III wos employed by the plont

communities using the line intercept method (used ?8 ft lineheretoo: may nothave been

consisfenf with other y?.ars, but riporion (green line) would not been affected).

3) Left hillside suggests (by presence of horsetoil) thot there is probobly o lot of soil moisture in

the sprirg ond eorly summer. No woter in hillside observed

4) Woterfoll is obove this stotion.
5) Photo token from left side.
6)There wos lots of bore4round thot f counted in the uplond community.

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

S"mpl" Sit" OtL"t
Name

SiJ. of
Streane

0..ti'ng
Jownstrean)

wiJth
(ft.)

Comnunity Typ.

EFB-10 RE-09 Left 8.0 Agrosti s stolo nife ra/Ran u ncu I u s cym b al ai a

Right 1 . 5 Geranium ich ardsonii/Equisetum aruense

Channel 2.0 Water
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TREES & SHRUBS

EFB-10 (RE{9): Cover bv communitv firoes in Box Ganvons lJulv 2005}.
USDA Fdest Service Protocol 119921

UPI.AND VEGETATION

Picea pungens

Populus tremuloides/Picea pungens

RIPARTAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrosfis stolonife ra/Ra n u n culu s cymb alaia

G e ra niu m icha rdso nii/Equisetu m a ruense

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

6.00
9.50

5.00

4.50

15.50
9.50
1.50
0.00
2.00

TOTAL COVER
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RIPARTAN COI"IPLEX DATA SHEET
I'b 2oo5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-ll

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July ?3,2005

OBSERVER(S): P.D, Col lins

QUAD NAME: Flagstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: ^,3o

ELEVATION: 8,120 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fornily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%

MORE SOILS INFORMATION:
o Soil Map Unit No. 20
o Family: Strych
o Composition:

o Strych Fomily Soils: 30 %
o Potheod ForniV Soils: 30%
o Podo Fomily Soils: 15%
o Rubblelond: 15%
o Controstirg inclusions of rock outcrops, ond finer textured soils: lO%

ADJACENT UPI-AND VEGETATION (looking downstream)

Right: Spruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

Left: Spruce/Aspen
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SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk rnovement could influence

stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 300 lbsloc. (includirg woody species)

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

|-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, grozitg, hunting,

recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Pachydima mydnites Cidum sp. Agros&s stolonifera

Poplus tremuloides Symph o ica rpos o reo phil u s Geranium ichardsonli Juncus longistyfrs

Salix sp. Equisefum avense Poa fendleiana

Comus senbea

Betula occidentalis

POOL ATTRIBUTES
o/o ?rEA in pools: 1O
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<9tr): 0
% bank length gently sloping (>135'): 10
o/o bank length with overhanging vegetation: 35-40

BANK CONDITION
% bank length vegetated, stable: 65
% bank length unvegetated, stable: 35
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: O

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon

wos meosured by onothen teom of scientists).
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NOTES:

1) This site is just below the confluence of o sprirg (EFB,-51) ond below a2-3' woterfoll'

2) euontitotive lrr\ethods: point guodrots; sompbJot 3 ft. intervols on o 45 ft tronsect line'

3) Almost no grazirg by cottle this yeor'

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNIry TYPE :

Comrnunity TypeS"mpL Sitt Oth.t
Name

SiJu "f
Str""rn
(l""kog
Jownstream)

ViJth
(ft-)

EFB.11 Left 3.5 Equisetum avense

Right 6.0 Equisetum aruense/Geraniu m rich ardsonii

Channel 3.0 Water

1: Coverus

TREES & SHRUBS

aruense
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RIPARIAN COMPIEX DATA SHEET
I-ly 2Oo5

CLIENT: Conyon Fuel Compony

COMPLEX: R,iverine - Number EFB-51

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2OA5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: II

STREAM (SLOPE) GRADIENT: -28o

ELEVATION: 8,120 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest SeMce. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
o Soil Map Unit No. 2O
o Family: Strych
o Composition:

o Strych Fomily Soils: 3A %
o Potheod Fomily Soils: 30%
o Podo Fomily Soils: 15%
o Rubblelond: 15%
o Controstirg inclusions of rock outcrops, ond finer textured soils: 10%

MORE SOILS INFORMATION:
o Soil Map Unit No. lO7
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
ADJACENT UPISND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Spruce/ A+en

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: Unstob le
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APPARENT FORAGE TREND: stoble

ESTfMATED FORAGE PRODUCTION: 400 lbs./ac.

BEAVER ACTIUry: none observed

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, grozitg, huntirg,
recreotion.

SPECIES OBSERVED:

POOL ATTRIBUTES
o/o ara? in pools: <2
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 0
o/o bank length gently sloping (>135"): 30 (of wet area studied)
o/o bank length with overhanging vegetation: 10 (but increoses obove this oreo)

BANK CONDITION
o/o bank length vegetated, stable: 80
% bank length unvegetated, stable: 15
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 5

BANK STABILIW (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY
(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos tneosured by onother teom of scientists).
NOTES:
1) A spring oreo, it is locoted obout 50 ft. obove confluence with the moin chonnel of Eost Fork of
Box Conyon.
2) Quontitotive lrltel'hods: Used USDA Forest Service Protocof f or Levef fII by meosurirg the
plont communities usirg the line intercept method.
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Trees Shrubs Forbs Grasses (or grasslike)

Plcea Wngens Safx sp. Equisefum avense Agrosts stolonifera

Populus tremuloides Symphofica rps oreophilu s Ranunculus cymbalaia Carex lanuginosa

Aster sp. Elymus trachyeaulus

Gennium fichardsonfr Juncus arcticus

Juncus longistylis
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3) Stokes we?egone.We creoted o 37 ft tronsect line. This shouldn't hoke o difference becouse
we ore monitoring more for green (riporion) oreos for these methods.
4) Like lost sompleperiod, there wos not woter coscoding off rocks, but there wos some surface
woter mointoinirg the riparion species of the stotion locotion.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRIC) & COMMUNITY TYPE :

EFB-S1: Cover bv communitv tvoes in Box Canvons (Julv 20051.
USDA Forest Service Protocol (1992)

UPLAND VEGETATION

Aster/Baregraund

Elymus trachycaulus

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

G eranium rich ardsonii/Eqisefu m aruense

J u ncus a rcticu s/Ra n unculus cy mbala ia

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

10.00
10.00

6.00
7.00

20.00
13.00
0.00
o.00
4.00

S"'-pl" Sit" Otf,"t
Nane

SiJu "fStream
(l""klrg
Jownstream)

IriJtf,
(ft-)

Comnaunity Tfp"

EFB.S1 Left 5.0 Ranunculus cymbalaia/Geranium rich ardsonii

Right 8.0 Eguisetu m arvense/J u ncu s longistylis

Channel 4.0 Water & Moss

TOTAL COVER 37.00
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RIPARIAN CO}IPLH( DATA SHEET
I-lv ZOOS

CL|ENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-52 (EFB-IA)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Plateou, Utoh

DATE: July 19 - July 23,2005

OBSERVER(S): P.D. Col lins

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss/Blockhowk Fm

ASPEGT: W

VALLEY BOTTOM TYPE: IT

STREAM GRADIENT: -30o

ELEVATfON: 8,20A ft.

S|ZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa SalNationalForest. Manti DMsion. Price, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scouf Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
MORE SOILS INFORMATION:
o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 3O%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (tooking downstream)

Left: Piceo purgens Right: Picea purgens

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: chorging

APPARENT FORAGE TREND: unstoble
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ESTIMATED FORAGE PRODUCTION: 50 lbs./oc (Oct 2OO4 estimote fikely inoccurote).

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, grozup, hunting,
recreotion.

POOL ATTRIBUTES
olo sfad in pools: 0
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
7o stream margin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
% bank length gently sloping (>135'): 100
o/o bank length with overhanging vegetation: 65 (more below or downhill)

BANK CONDITION
olo bank length vegetated, stable: 15
% bank length unvegetated, stable:75
% bank length vegetated, unstable: O
% bank length unvegetated, unstable: 10

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Canyon
wos meosured by onother teom of scientists).

NOTES:

1) This wos on oreo thot includes 2 sprirgs nea? eoch other. Previous doto (Oct. 2OO3) wos token
of the heod of the sprirgs; woter diffused downslope over o brood oreo in which doto collection
woufd hove been difficult ond possibly ombiguous.
2)Ihe o?ea wos dry this somple period (July 2005) due to o lorge sondstone cliff foilure ond
rockslide ove? the entire spring oreo. A few riporion species remoined, but not mony. ft's

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Juniperus communis Ranunculus cymbalaia Agros0s stolonitera

Populus tremulaides Equlsetum avense Carex lanuginosa

Lonicera involucrata Geranium ichardsonfr Juncus longistylis

Befula occidentalis
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bosicolly on uplond-lookirvg community of this time.
3) Quontitotirae rlAethods: Used USDA Forest Service Protocol for Level III by meosuring the
plont communities using the line intercept method. I found both end stokes o? the previous
tronsect line. GreenLine: Also meosured on tronsects.
4) The cove? meosurement we?e token where the old tronsect wos.
5) Some seeps moy be beginnirp to form ogoin below the sompleareo becouse riporion species
such os Carex ond other species we?e beginnirg to show up.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRTC) & COMMUNTTY TYPE :

S"ropb Sit Oth.t
Narre

Sid" "f
Str"an
(lo"klrg
Jownstrean)

\fiJth
(ft )

Colnmunity Typ.

EFB.S2 EFB-
1 2

Left 5.0 Agrosfi.s stolonifera/Equisetum aruen se

Right 1 1 . 0 Ag rostis stolo nifera/Eq u i set u m a ruen se

Channel nla

EFB€2 IEFB-l2): Cover bv communitv tuoes in Box Canvons fJulv 20051.
USDA Forest Service Protocol (1992)

UPIANO VEGETATION

Populus tremuloides

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrosfs stolonifera/Equisetu m aruensis

TOTAL COVER (Upland Species)

TOTAL COVER {Riparian Species}

BAREGROUND

ROCK

WATER/MUDIDRY CHANNEL

43.00

16.00

43.O0

16.00

0.00

20.00

0.00
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RIPARIAN CO}lPtH( DATA SHEET
I-ly ZOOS

CLIENT: Conyon Fuel Cornpony

COMPLEX: Riverine - Number EFB-53 - North ,& South (EFB-13)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utah

DATE: July 19 - July 23,2005

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Costle4ote Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: II

STREAM GRADI ENT: ̂,2-3Oo

ELEVATfON: 8,?45 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa Sal National Forest. Manti DMsion. Price, UT.)
o Soil Map Unit No. 107
. Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
MORE SOILS INFORMATION:
o Soil Map Unit No. 57
o Family: Folcon
. Gomposition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Ponderoso Pine Right: Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: chorgirg

APPARENT FORAGE TREND: unstoble
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ESTIMATED FORAGE PRODUCTION: 1OO lbS./oc.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

IAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

lAi nirg, grazirg, huntirg,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pfcea pungens Symph ofi ca rps o reo philu s Equisetum alense Agrosfs stolonifera

Populus trcmuloides Juniperus communis Geranium ichardsonil Elymus trachycaulus

Pinus ponderosa Rosa woodsf

Salix amygdaloides

POOL ATTRIBUTES
o/o araa in pools: lOO in g?een Lne
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90): 0
% bank length gently sloping (>135"): 100
o/o bank length with overhanging vegetation: 60

BANK CONDITION
o/o bank length vegetated, stable: 10
o/o bank length unvegetated, stable: 90
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos tneosured by onother teom of scientists).

NOTES:

1) Quontitotive Methods: Used USDA Forest Service Protocol forLevel rII by meosuring the
pfont communities usirg the line intercept method. Green Line: Also meosured on these tronsects.
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2) I found the found stokes. f meosuredthe north end ond south end seporotely, then loter
combined.
3) This sprirg is still dry the sarnple period (July 2005).
4) The sprirg chonnel is obout 11 ft wide: this is probobly the opprox width of earlier
meosurements (before sprirg went dry). I recorded some Redtop ond horsetoil species. It's
orbitrory ond moy be closer to fost somple period. Or,perhops is should oll be considered
"uplond'.
5) Living co\€r wos - 2O%.
6) There moy be o little more riporion species in the spring chonnel when compored to lost somple
period.
7)Ihere wos onother sprirg south of this o?edthot f once colled 5-3 (so). It hod obout the
some conditions - dry. Jl/teosure 3l ft (right 10 ft; old sprirg o??.o 13 ft; left 8 ff).
8) See photo for conditions.

DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUN|TY TYPE :

EFB€3 (EFB-13): Gover bv communitvtvoes in Box Ganvons fJu|v 2OO5l-
USDA Forest Service Protocol (19921

UPLAND VEGETATION

Popttlus tremuloides/Pice a pu nge ns

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrosf.s stoloniferatEquisetum aruensis

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROGK

WATER/MUD/DRY CHANNEL

50.00

11.00

50.00
11.00
0.00
0.00
0_00

Satopl" Sit OtL""
Narrre

SiJ" "f
Stream

(lo"klrg
dow.nstream)

\fiJt[
(ft.)

Community Type

EFB-S3 EFB-
1 3

North 11.0 Agrosfis stolonifera/Equisetu m arven se

South

Channel nla
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RIPARIAN COIVIPLH( DATA SHEET
J-ly 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-S4 (EFB-14)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2@5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstoff Peak, Utoh

GEOLOGfC PARENT MATERIAL: Castlegote Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: IT

STREAM GRADIENT: -25o

ELEVATION: 8,240 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa SalNational Forest. MantiDMsion. Prbe, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Gomposition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o 6uben Fomily Soils: 25%
o Controsting inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
MORE SOILS INFORMATION:
o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Fofcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirp inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Horsetoil (uphill) / Spruce Right: Horsetoi | (uphill)/Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Gomplex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: unstoble

APPARENT FORAGE TREND: unstoble
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ESTfMATED FORAGE PRODUCTION: 500 lbs./ac.

BEAVER ACTIVITY: none obsened

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: A/lining, grozirp,, hunting,
recreotion.

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

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90): 0
% bank length gently sloping (>135"): 0
o/o bank length with overhanging vegetation: 65

BANK CONDITION
o/o bank length vegetated, stable: 45
o/o bank length unvegetated, stable: 35
% bank length vegetated, unstable: 0
% bank length unvegetated, unstable:25

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Sprirg oreo. l7tere wos o seephere on the first somple period (Oct 2003). ft hos been dry

after thot ond still is.
2) Hif fside hos Eguisetum arvense.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea pungens Sy n pho ica rpos o rc o philu s Geranium dchardsonfr

Popnlus tremulokles PotenbTa fntticasa Equisetum avense

Safrx amygdalaides Rosa woodsf

Pachistima myrcinites
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2) Quontitotirae friethods: Used USDA Forest Service Profocol for Level III by meosurirg the
pfonf communities usirg the line intercept method. Green Line: Also meosured on these tronsects.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRIC) & COMMUNITY TYPE :

EFB-S4 IEFB-141: Gover bv communihr tvoes in Box Canvons (Julv 20051.
USDA Forest Service Protocol (19921

UPI.AND VEGETATION

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaccous Species

Equisefum aruensis

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

25.00

0.00
25.00
0.00
0.00
0.00

S"onpl" Sitt OtL"t
Narne

Sid. of
Str"am
(lo"krrg
Jownstneam)

ViJt[
(ft.)

Cornmunity Type

EFB-S4 EFB-
14

Left 12.5 Equisetum antense

Right 12.5 Equisetum aruense

Channel 25.0 (see notes)

o
TOTAL COVER
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I
RTPARIAN COI{PLEX DATA SHEET

Irly 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Rirrerine - Number RE-ll

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23, 2OO5

OBSERVER(S): P.D. Col linsz

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATfON: 8,265 ft.

SIZE OF GOMPLEX: (see guontitctive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa Sal NationalForest. Manti Division. Price, UT.)

. Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or tnore

clayey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Wood's Rose/Aspen Right: Aspen/spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk rnovement could inf luence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 50lbs./ac.

BEAVER ACTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: l/linirg, grazirrg,, hunting,
recreotion.

POOL ATTRIBUTES
o/o afee in pools: 50
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90'): 30
% bank length gently sloping (>135'): 30
% bank length with overhanging vegetation: 35

BANK CONDITION
o/o bank length vegetated, stable: 20
% bank length unvegetated, stable: 60
o/o bank length vegetated, unstable: 10
% bank length unvegetated, unstable: 1O

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable):
unstoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box C-anyon
wos meosured by onother teom of scientists).

NOTES:
1) SidesloPes were noted os unstobfe in Foll 2003. The Spriry2OO4 somple period reveoled thot
o lorge sPruce tree hod follen directly in the somple oreo. The uplond oreos were unstqble ond
movement of somple morkers wos observed. There we?e no riporian species in the tronsect oreo
due to follen tree and extensive cottle disturbonce in Spring ond Foll 2OO4. f n July 2OO5, right
side had Equisetum orvense from hif fside woter.
2) Quontitotive fiethods: Used USDA Forest Service Protocol for Level III by meosuring the
plont communities usirg the line intercept method. Green Line: Also rneosured on these tronsects.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea Wngens Rosa woodsfr Equisefum aruense Agrosts stolonifera

Populus tremulades
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DATA SUMMARIES

GREEN L|NE W|DTH (HYDRTC) & COMMUNITY TYPE :

RE-l{: Cover bv communitu tvoes in Box Ganvons {Julv 20051.
USDA Forest Service Protocol (1992)

UPLAND VEGETATION

P o p u I u s tre m u lo i d e slR osa woodsii

RIPARIAN VEGETATION

DominantWoodv Species

Dominant Herbaceous Species

Equisetum arvengs

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

R@K

WATER/MUD/DRY CHANNEL

23.00

23.00
4.50
0.00
0.00
2.50

S"tople Sit" OtLer
Narne

Sid" of
Stream
(l".knd
downstrean)

ViJth
(fr)

Co""r'qnity Typ"

RE-11 Left 1 . 5 Equisetum anrcnse

Right 3.0 Equisetum anrcnse

Channel 2.5 Water
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RIPARTAN COMPIfiX DATA SHEET
I,h 2oo5

CLIENT: Conyon Fuel Compony

COMPLEX: Rirerine - Number RE-12

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,?OO5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: ^,2o

ELEVATION: 8,275 ft.

Sf4E OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNational Forest. Manti DMsion. Price, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: ?5%
o Guben Fomily Soils: 25%
o Controsting inclusions of rock outcrops, sholfow soils, ond more sondy or more

clayey soils: 15%
o

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sogebrush/Gross Right: Wood's Rose/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Gommunity Name % of Gornplex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk mowment could inf luence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 500 lbs./oc.

BEAVER AGTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rliinirg, grazal, hunting,
recreotion.

POOL ATTRIBUTES
o/o arae in pools: 10
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135): 5O
o/o bank length with overhanging vegetation: 5

BANK CONDITION
o/o bank length vegetated, stable: 90
o/o bank length unvegetated, stable: 10
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Quontitotirae lulethodsU sed USDA Forest Service Protocol forLevel III by meosurirg the
plont communities usirg the line intercept method.
2)Ihe oreo looked more stoble ond better thon the site upstreom.
3) Photo token from left side.
4) There we?e lots of trees follen down upstreom.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslilre)

Poplus tremuloides Safxsp. Ranunculus cymbalaia Agrosts dolonifera

AftemHa tfidentata Taraxacum officinale Carex lanuginosa

Rosa woodsfl Efiogonum sp. Juncus longistyfrs.

Equisetum avense Juncus arcticus

Poa secunda
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DATA SUMMARIES

GREEN L|NE W|DTH (HYDRTC) & COMMUNTTY TYPE :

RE-l2: Cover bv communifu tvoes in Box Canvons lJulv 20051-
USDA Foresf Seruice Prolocol f{9921

UPLAND VEGETATION

Artemisia tide ntata/Ely mus trachyca ulus

P o pu I u s tre m u I oide stRosa woodsf

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrosfs stolonifera

Juncus longistylis

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

8.00
10.50

4.00
4.50

18.50
8.50
0.00
0.00
2.50

Sample Site Oth"t
Name

SiJe of
Stt""tn
(lootirlsl
JoYrnstream)

vidth
(ft-)

Communig Typ"

RE-12 Left 6.5 Agrosfis stoloniferal J u ncu s longistylis

Right 2.0 Juncus longistylts

Channel 2.5 Water
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RIPARIAN COMPIfiX DATA SHEET
I-ly 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number RE-13

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2OO5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Costle4ote 5s

ASPECT: NW

VALLEY BOTTOM TYPE: ff

STREAM GRADIENT: -2o

ELEVATION: 8,315 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest SeMce. 1997 (Unpub.). MantiLa SalNational Forest. Manti DMsion. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPIAND VEGETATION (looking downstream)

Left: Aspen Right: Asgen/Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk rnovement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 200 lbs./oc.

BEAVER ACTIVIW: none observed
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Box Canyon Study
July20O5

PHOTOGRAPH TAKEN: Yes

I.AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreation.

Mining, grazitg, huntirg,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea pungens Aftemisia fiidentata Ranunculus cymbalaia Agrosfs stolonifen

Poptlus tremuloides Potenfriila fruticosa Equhetum aruense Carex lanuginosa

Pinus ponderosa Sy m ph ofic a rpos o reo philu s futemisia dncunculus Festuca ovina

Efigercn dvergens. Juncus ardicus

Achilea millefofrum Elymus tnchycaulus

Lupinus sp.

Sedumsp.

POOL ATTRIBUTES
o/o afa€ in pools: n/o (no water of this site)
o/o pool area made up of pools > 2'deep: nlo (no woter of this site)

AQUATIC VEGETATION
% streambed with filarnentous algae: n/a (no wote? of this site)
olo stream margin with rooted aquatic: n/a (no woter at this site)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
7o bank length gently sloping (>135'): 0
% bank length with overhanging vegetation: l0

BANK CONDITION
o/o bank length vegetated, stable: 65
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicof doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:
1) Photo token from right side.
2) Quontitotive Methods: Used USDA Forest Service Protocol f or Level III by meosurirg the
plont communities usirp the line intercept method.
3) Site wos dry (mud).
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DATA SUMMARIES

GREEN L|NE W|DTH (HYDRIC) & COMMUNITY TYPE :

RE-13: Cover bv communitv tvoes in Box Ganvons (Julv 20051.
USDA Forest Service Protocol (1992)

UPLAND VEGETATION

AftemUa fiidentata/Ely mus trachycaulus

Populus tremuloides

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrostis stolonife ra/Ran un u culus cymb ala ia

J uncu s a rcticu stRa n u nculus cymbala ia

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

9.00
11.50

1.50

3.50

20.50
5.00
0.00
0.00
1.50

S"topL Sitt Oth.t
Name

SiJ" "f
Shan
(lookillsl
Jownstnean)

WiJth
(ft-)

Community Typ"

RE.13 Left 3.5 J uncus arcticus/Ranunculus cymbalaia

Right 1 .5 Agrosfis stolonifera/Ran u nculu s cym b alaria

Channel 1 . 5 Dry



Page 4; RE-13
Box Canyon Study
July 2005

PHOTOGRAPH IC DOCUMENTATION

RE-T3



RIPARIAN COMPLEX DATA SHEET
I'b 2oo5

CLIENT: Conyon Fuel Compony

COMPLEX: R,ir'erine - Number R-07

WATERBODY NAME: lAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2OO5

OBSERVER(S): P.D. Col linsz

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegate 5s

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: *2o

ELEVATION: 8,220 ft.

SIZE OF COMPLEX: (see guontitotive dato)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNationalForest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
. Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPTAND VEGETATION (looking downstream)

Left: Sprucel Aqen Right: Aspen/spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Gommunity Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could inf luence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 150 lbs./oc.

BEAVER ACTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAinirg, grozarp,, huntirg,
recreotion.

POOL ATTRIBUTES
o/o arEA in pools: nla (no woter of this site)
o/o pool area made up of pools > 2'deep: nla (no woter of this site)

AQUATIC VEGETATION
o/o streambed with filamentous algae: n/o (no woter of this site)
o/o stream margin with rooted aquatic: nlo (no woter of this site)

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 25
o/o bank length gently sloping (>135'): 50
o/o bank length with overhanging vegetation: 35

BANK CONDITION
o/o bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 30
o/o bank length vegetated, unstable: 10
o/o bank length unvegetated, unstable: 4

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side); unstoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother tesm of scientists).

NOTES:

1) Photo token from the left side
2) Quontitotive JlAethods: Used USDA Forest Service Protocol
plant communities using the line intercept method,
3) Eguisetum aruense wos movirg into uplond on left side; right
tecforum.

for Level III by meosuring the

side wos bore ond Bromus

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike!

Pfcea pungens Juniperus communis Achlllea mitrlefofrum Agrosfs stolonilera

Pop.tlus tremulodes Potenffia fruticosa Equisetum aruense Carex lanuginosa

Popufus fremonfr Uilica dioica Juncus longistyfrs

BeMa occidentafrs Bromustectorum

Juncus arcticus
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DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

USDA Forest Service Protocol (1992)

SPPIND VEGETATION

Plcea Wngens
Poplus tremuloides

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Equbetum arvensts

J u ncus arcticu vPopttlus fremonffi

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

4.00
4.00

3.00
4.00

8.00
7.00

16.00
9.00
0.00

S"ropl. Sit Othet
Name

SiJ" of
Stream
(looklrg
Jownstream)

viJth
(tu)

Connunity Typ"

R-07 Left 7.0 Juncus arcticus

Right 0.0 Juncus arcticus

Channel 9.0 Rock

TOTAL COVER 40.00
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RIPARTAN COMPIEX DATA SHEET
I,b zoos

CLIENT: Conyon Fuel ComPony

COMPLEX: Riverine - Number R-09

WATERBODY NAME: llAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23, ?O05

OBSERVER(S): P.D. Collinsz

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Castle4ate Ss

ASPECT: N

VALLEY BOfiOM TYPE: If

STREAM GRADIENT: -2o

ELEVATION: 8,2tO ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa SalNatbnal Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Aspen/ Horsetoi I

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could inf luence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTTON: 700 lbs./oc.

BEAVER ACTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rl/tining, g?ozitg, hunting,

recraotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea pJngens Salix lutea. Ranunculus cymbalafia Agrcsfs dolonifera

Poplus tremulaides Rosa woodsf Equisetum avense Juncus longis$frs

Juniperus scopulorum Udica ilaica Juncus arcticus

Geranium ichardsonfr

POOL ATTRIBUTES
olo ?ra? in pools: 50
% pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
7o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
o/o bank length gently sloping (>135"):50
o/o bank length with overhanging vegetation: 45

BANK CONDITION
% bank length vegetated, stable: 100
o/o bank length unvegetated, stable: 0
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILIW (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side); moderotely stoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicof doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Photo token from theleft side.
2) Quontitotive rl/tethods: Used USDA Forest Service Protocol f or Level III by meosuring the
plont communities usirg the line intercept method.
3) Before on theleft side of the river there wos obouf 8 ft wideoreoof redtop thot it wos
uncertoinwhere the woter thot supports it comes from (hillside seeps or streom). This wos now
Equisetum arvense.
4) The right side had hillside woter inf luence. ft wos undercut from moin woter chonnel.
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DATA SUMMARIES

GREEN L|NE WIDTH (HYDRIC) & COMMUNITY TYPE :

R{19: Cover bv communifu tvoes in Bor Canvons {Julv 2OO5t-
USDA Fores{ Service Protocol (1992)

UPLAND VEGETATION

Populus tremuloides

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrosfs stolonifera

Equisetum aruensis

Equisetum a ruensis/J u ncus arcfcus

Equbatum anrensrsrRos a woodsfr

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

3.00

2.50
2.00

12.W
8.00

3.00
24.fi
0.00
1.50
0.50

S"-pl" Sitt OtL.t
Narne

SiJu 
"f

Str,eam
(l""krE
Jownstr,eam)

vidth
(ft-)

Comnunity Typ"

R-09 Left 13.5 Agrosfis stolonifera/Equisetum anrcn se/J u ncu s arcticu s

Right 1 1 . 0 Rosa woodsiilEquisetu m anrcn se/Agrosfis stolonifera

Channel 2.O Water 0.5/ Rock1.5
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RIPARIAN COMPI-EX DATA SHEET
I.'ly 2OO5

CLIENT: donyon Fuel Compony

COMPLEX: Riverine - Number R-11

WATERBODY NAME: l/toin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23,2005

OBSERVER(S): P.D. Collinsz

QUAD NAME: Emery Wesf, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: NNW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: ^,2o

ELEVATION: 8,180 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: ruSDA Forest Service. 1997 (Unpub.). [4antiLa SalNatkrnalForest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/6ross Right: Aspen/Wood's Rose

VEGETATIVE DESCRIPTION (Dominance by Gommunity Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk mo\€ment could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 500 lbs./oc.

BEAVER ACTIVITY: none observed
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Box Canyon Study
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: AAining, grozirg, huntirg,
recreotion.

POOL ATTRIBUTES
olo afEA in pools: 75
o/o pool area made up of pools > 2' deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 50
% bank length gently sloping (>135"): 5O
o/o bank length with overhanging vegetation: l0

BANK CONDITION
% bank length vegetated, stable: 45
o/o bank length unvegetated, stable:25
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 30

BANK STABILIry (bankfull area only; many sideslopes above these areas were quite unstable):
moderotely stoble (left side); stable (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Photogroph token from the left side.
2) Qucntitotive lfiethods: Used USDA Forest Service Protocol f or Level fII by meosurirg the
plont communities usirg the line intercept method.
3) We could not find the right stoke, so we meosured from the ospentree with flaggitg (see
photo). This rnoy occount for dafferencefrom2S ft to 31 ft durirg previous somple period).
4)Left side hod Eguiseturn orvense encroaching on the uplond community.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea pungens Rosa woodsfl Epf,offium angusftolium Agros0s stolonifera

Populus tremuloides Equisefum aruense Juncus longMylfs

Ranunculus cymbalaia Juncus arcticus

Poa secunda
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DATA SUMMARIES

GREEN L|NE WIDTH (HYDRTC) & COMMUNTTY TYpE :

R-11: Gover bv communitvtvoes in Box Ganvons (Julv 20051.
USDA Forest Service Protocol (1992)

UPLAND VEGETATION

Plcea ptngenstPoa secunda

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species
Agrosfs stolonife rarEquisetu m a ruensis

Equisetu m aruensis/J uncus arcticus

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

3.00
9.00

5.00

5.OO
12.@
10.00
0.00
1.00

TOTAL COVER 28.00

S"t'"pL Sit" Oth.r
Nane

SiJ" of
Strearr

0".k"E
Journetrearn)

IriJth
(tu)

Community Typu

R-11 Left 12.0 Equisetum aruense/Agrostis stolonifera/Juncus arcticus

Right 0

Channel 1 1 . 0 Water 1.OlBare 4.0/ Mud 6.0
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RIPARIAN COMPLEX DATA SHEET
I.'ty 2OO5

CLIENT: donyon Fuel Compony

COMPLEX: R,irrc,rine - Number R-13

WATERBODY NAME: rlAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July 23, ?OO5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstaf f Peok, Utoh

GEOLOGIC PARENT MATERIAL: C.ostlegate 5s

ASPECT: NNW

VALLEY BOTTOM WPE: II

STREAM GRADIENT: ̂,2o

ELEVATION: 8,175 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Servbe. 1997 (Unpub.). Manti La Sal National Forest. Manti DMsion. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
o Gomposition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: t5%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Gomplex

(refer to guantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk tnovernent could inf luence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 600 lbs./ac.

BEAVER ACTIVIW: none observed
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PHOTOGRAPH TAKEN: Yes

IAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: AAining, grozirry,, huntirg,
recreotion.

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

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
o/o bank length gently sloping (>135"): 65
o/o bank length with overhanging vegetation: 40

BANK CONDITION
% bank length vegetated, stable: 90
o/o bank length unvegetated, stable: 1O
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:
1) There woso discrepcncy with totol tronsect lergth between 1999 (42ft) ond Oct 2OO3 (45

ft.); July ?O04., October 2OA4, July 2OO5 we?e consistent ot 45 ft.
2) Quontitotive lftethods: Used USDA Forest Service Protocol f or Level III by meosurirg the

plont cornmunities usirg the line intercept method.Green Line: Also meosured on these tronsects.

3) Photogroph token from the left side.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslilte!

Picea pungens Potenffia fruticosa Equisetum avense AgrostS stolonifera

Popttlus tremulaides Juniperus communis Cidum sp. Carex lanuginosa

Safrx lutea Ranunculus cymbalafia Juncus longistyfrs

Salixsp. Achilea mllefofrum Bromus cainatus

fumus trachycaulus

Poa secunda

Juncus arcticuls
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4) The upper bonks we?e wetlond ond probobly influenced by the streom woter.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRTC) & COMMUNTTY TYPE :

R-13: Cover bv communitv fuoes in Box Canvons fJulv 20051-
llSIlA Forad Scnriaa Prtrttrcnl l'lqqrl

UPLAND VEGETATION

Picea pungens

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agros0s stolonifera

Agros0s stolonife rarEquisetu m a ruensis
Equisetum aruensis/J uncus arcticus

J uncus longistyfivEquisetum aruense

J u n c u s a rcticu srPo a secu n d a

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATE R/M UDTDRY CHAI,INEL

23.00

2.ffi

2.@

4.00

3.00

10.00

z3.w
21.W
1.00
0.00
0.00

S"topl" Sitt OtLut
Narne

SiJ" of
Stn""ot
(o"klrg
Jownstrean)

viJtf,
(ft-)

Q6,'.'nunity Typ"

R-13 Left 4.4 Equisetu m aruense/J u ncu s arcticu s

Right 17.0 J u ncu s longistylis/Equisetu m avense/J uncus arct bus

Channel 1 . 0 Bare/Mud

45.00
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RIPARIAN COMPIfiX DATA SHEET
I'ly 2aO5

CLIENT: Conyon Fuel Cornpony

COMPLEX: Riverine - Number R-15

WATERBODY NAME: rlAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 19 - July ?3,2OO5

OBSERVER(S): P.D. Collinsz

QUAD NAME: Flogstoff Peok, Wah

GEOLOGIC PARENT MATERIAL: C-asf.le4ate Ss (Blockhowk Fm just upstreom)

ASPECT: N

VALLEY BOTTOM WPE: II

STREAM GRADTENT: ^,2o

ELEVATION: 8,170 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa Sal NationalForest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
o Gomposition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, more stony, ond sandier soils: 15%

ADJACENT UPI-AND VEGETATION (looking downstream)

Left: Spruce/Aspen Right Spruce

VEGETATIVE DESCRIPTION (Dominance by Gommunity Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: octive movement (not climox)

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 200 lbs./oc.

BEAVER ACTIMry: none observed



Page 2; R-l5
Box Canyon Study
JulyZ)05

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grozirg, hunting,
recreotion.

POOL ATTRIBUTES
o/o ?rea in pools: 75
% pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 5O
% bank length gently sloping (>135"): O
% bank length with overhanging vegetation:20

BANK CONDITION
% bank length vegetated, stable: 40
o/o bank length unvegetated, stable: 30
o/o bank length vegetated, unstable: 10
o/o bank length unvegetated, unstable: 30

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side); unstoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomo?phologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Left side hod horsetoil in the "uplond' oreo, but it wos high enough in elevotion thot we f elt it
wos inf luenced by side-slope woter.
2) Quonfitotive Methods: Used USDA Forest Service Protocol f or Level III by meosurirg the
plont communities usirg the line intercept method.6reen Line: Also meosured on these tronsects.
3) Lergth of tronsect line in Oct. 2003 wos less thon 1999 due to movement; in July 2004.
October 2OO4, ond Sprirvg 20O5 it wos the same os mentioned in October 20O3.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Juniperus communis Asfersp Agros&s stolonlfen

Popnlus tremuloides Sym pho ic a rpo s o reo philu s Equisetum aruense

Comus stdonifera Safrx lutea Efiobium angustifofrum



Page 3;R-15
Box Canyon Study
July 2005

4) Photo from 1999 wos from o different ploce (stoke number indicoted I wos in the correct
locotion in Oct ?W3, July 2004, July 2005).

DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUNTTY TypE :

R-l5: Gover bv communitv tvoes in Box Canvons lJulv 20051-
USDA Forest Service Protocol (t992)

UPLAND VEGETATION

Populus tremuloidestPice a pu nge ns
Populu s tremuloidestRosa woods/

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species
Equisetum aryeng.s

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND

ROCK

WATER/MUDIDRY CHANNEL

11 .50

8.so

11.50

8.50

1.00

4.00

1.00

S"topL Sit" OtL.t
Name

SiJ" "f
Strean

(l".krE
downstream)

\fiJth
(fu)

Comnunity Typ.

R-l5 Left 8.5 Equisetum aruense

Right 0

Channel 2.4 Water 1.0; rocUmud 1.0
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'COPE

Quantitative and qualitative baseline vegetation data were recorded in several locations in the East
Fork of Box Canyon in October 2005. Additionally, datawere also recorded in several locations
in the Main Fork of Box Canyon. These data sets may be used for controls to the study.

Coal mining activities were scheduled and conducted under the East Fork of Box Canyon during
the winter of 2003-04. This document provides thefifth sample period of baseline data for the
existing riparian plant communities in the two forks of Box Canyon. TheJirst sample period was
in the October 2003, prior to the mining activities below the East Fork (this final report was called
Riparian Plant Communities in the East Fork of Box Canyon - 2003). The second sample period
was in July 2004 after mining had occurred under the canyon (the final report was called Riparian
Plant Communities in the East Fork of Box Canyon: JuIy 2004). The third sample period was in
October 2004 (the final report was called Riparian Plant Communities in the East Fork of Box
Canyon: October 20Aq. This last or fourth sample period was in July 2005 (Plant Communities
in the East Fork of Box Carryon: July 2005).

TNTRODUCITON

The Box Canyons and their drainages are located at the southern end of the Wasatch Plateau
which is a subprovince of the Colorado Plateau Physiographic Province. This area is west of the
town of Emery, Utah in Sevier County and is located within the Manti-LaSal National Forest.
The Box Canyon drainages are tributaries to Muddy Creek which runs into the Dirty Devil River
and ultimately drains into the Colorado River. Geology of the study areas were within the
Cretaceous strata of the Mesa Verde Group. The upper portions of the study area were
comprised of rocks and soils derived from the cliFforming Castlegate Sandstone. The lower
reaches of the study area encounters shales of the Blackhawk Formation. Elevation of the study
areawas between 8,000 ft to 8,500 ft above sea level.

This study concentrated on the riparian plant communities within the East Fork of Box Canyon
because underground mining had been proposed in this area. However, because no mining was
planned underneath the Main Fork of Box Canyon, some control transects were also placed in this
drainage.

A variety of biological and other resource information can be studied to evaluate and characterize
riparian complexes including vegetation, geology, channel morphology, aquatic biology, soils, and
stream flow. The primary focus of this study was on the vegetation as to provide baseline and
followup information by monitoring the riparian communities in the East Fork of Box Canyon.
Regular monitoring should provide data to determine long term trends, natural variability and
benchmark information including the possible impacts on the riparian plant communities from
mining beneath the creek.

Like the previous studies, this study primarily employed vegetation monitoring methods described



by the USDA Forest Service for a "Level III Riparian Area Evaluation". The design of this study

will not provide data that could show subtle changes to community structure and species
composition as a result of minor changes to the riparian habitat. Rather, the study was designed
to bi compared with earlier (and future) studies in an attempt to documentmaior impacts to the
plant communities along the stream due to catastrophic events, such as loss of water and habitat
from the effects of subsidence caused from underground mining.

METHOD'

Sample station locations were pre-determined
from an earlier field visit in 2003 by a team of
specialists and representatives from the State of
Utah, Division of Oil, Gas & Mining (DOGM),
Canyon Fuel Company (CFC), USDA Forest
Service (USFS), Mt. Nebo Scientific, Inc. and
other consultants. These stations were placed in
areas with the intent to provide similar study areas
where data could be recorded in several
disciplines including biology, hydrology and
geolory. These sample stations are called "team
stations" in this report.

The vegetation monitoring methods of the study
was principally based on those described by the
USDA Forest Service for a "Level III Riparian
Ar e a Eva luat i on" (Integrated Riparian Evaluation
Guide, March 1992), but does expand on those
methodologies.

Qualitative and quantitative data were recorded at
each sample location. Although some maintenance
may be required, locations and extent of the line
transects were permanently marked using
numbered and flagged wooden stakes and l2-inch
metal nails. Photographic stations for
documentation and future comparisons were
established at each sample location.

In this report, when reference is made to the left
or right side of the drainage, this means "river
left" or "river nght", as characterized by looking
downstream.

RIPARIAN COMPLEX DATA SHEET

CLIENT:
COMPLEX: Riverine - Number
WATERBODY NAME:
LOCATION:
DATE:
oBSERVER(S):
QUAD NAME:
GEOLOGIC PARENT MATERIAL:
ASPECT:
VALLEY BOTTOM TYPE:
STREAM GRADIENT:
ELEVATION: .
SIZE OF COMPLEX:
SOILS INFORMATION:
ADJAC ENT U P LAN D VEG ETATIO N (lmking dounstream)
Lefi: Right:
VEG ETATIVE DE SC R I PTIO N (Dominance by Community
Types)
SUCCESSIONAL STATUS:
APPARENT FORAGE TREND:
ESTIMATED FORAGE PRODUCTION:
BEAVER ACTIVIW:
PHOTOGRAPH TAKEN: (from right side unless otherwise
stated)
LAND USE ACTIVITIES THAT COULD INFLUENCE
RIPARIAN AREA:
SPECIES OBSERVED:
POOL ATTRIBUTES

96 area in pools:
% poolarea made up of Pools > Z deeP:

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

BANKTYPE & VEGETATION OVERHANG
% bank length undercut (.90o):
% bank len$h gently sloping (>135o):
% bank len$h with overhanging vegetation:

BANK CONDITION (bankfull area only)
% bank length vegetated, stable:
% bank len$h unvegetated, stable:
% bank length vegetated, unstable:
% bank len$h unvegetated, unstable:

BANK STABILITY (near water line):
CHANNEL MORPHOLOGY
NOTES:



Oualitative Data

The "Riparian Complex Data Sheet" on the previous page lists all of the qualitative data (and
some of the quantitative data) that were collected at all sample stations.

Ouantitative Data

As mentioned previously, USFS protocol was utilized for the study. However, to increase the
level of detail, some modifications to this protocol were employed to those sample areas chosen
by the team specialists (team stations). The primary reason for the modifications were twofold.
First, it will provide more diverse data sets, or other ways to measure potential changes to the
vegetation in the canyons. Second, there is an existing baseline data set that was recorded in 1999
for the riparian communities in the two Box Canyons. With only a couple of exceptions, the
sample areas in the 1999 data set were different than the team stations of the subsequent studies.
Although data were recorded in2003 and2004 at some of the same sample locations as were
used in 1999, in an attempt to maintain standardizeddata sets, the modifications to the protocol
were not made at these stations. Some of the 1999 stations were located for the 2003 and2004
studies so that, if necessary, they may provide worthwhile information through time that
otherwise would not have been available with one baseline data set.

With the one exception to the protocol modification mentioned above, the parameters for all
sample stations in the 2003, 2004, and 2005 studies were identical. The modification to the USFS
protocol was in the methods that cover data were recorded. Depending on the site, three
different methods were employed to measure cover. They are explained below.

Total Cover

For all the team stations, "total cover" was recorded. First, transect lines were established
perpendicular to the stream channel. With a few exceptions such as constraints imposed by rock
ledges or other topographical features, the transect line lengths were consistent, or 24 ft. on each
side of the stream. The length of the transect lines extended far enough upslope to insure that
they also included upland vegetation types (usually 3 quadrats on each side) as well as the riparian
vegetation being sampled. The transect lines on each side of the stream began at the bottomland
near the edge of the water, or where the riparian vegetation began. In some cases, no water was
present at a given sample site. In those instances, the transect lines began where the water would
normally be present (i.e. sandy or rock bottom). Water or dry channel widths were measured and
added to the total length of the transects.

Regular points were placed at 3 ft. intervals on the transect lines. At these points, point quadrats
were used to record the total cover. Cover by these "hits" could include the plant species, moss,
litter, bareground or rock. Therefore, total cover when the data were summari zed, included 1)
percent of the living cover of each plant species, 2)total living cover (vascular), 3) total living
cover (nonvascular), 4) litter cover, 5) bareground cover, and 6) rock cover.



Community Type Cover

The Community Type Cover was one method to record cover in the USFS Level III protocol and
was used in those additional areas that were added to the riparian study. In other words, these
areas were part of the 1999 study and were added to the study in addition to those chosen by the
team. (In a few areas, the sample locations chosen by the team and those from the 1999 study
were the same - in those cases, both methods for estimating cover were employed).

At these locations permanently marked transects lines had previously been placed across (or
perpendicular to) the stream channel. The line transects had varied lengths by design which were
based on several factors. Although sometimes limited by topographical features such as
sandstone cliffs, the intent was to make the transects long enough to cover the entire stream, its
riparian communities, plus an additional l0 ft on each side of the stream to record the adjacent
upland communities. Monitoring the total extent of the riparian plant communities including
some upland community information should provide information about possible increases or
decreases in the riparian communities relative to the adjacent upland communities.

Once the transect was placed, the line-intercept method was employed measuring the extent of
each major riparian plant community. The plant comrnunities were named by the dominant two
plant species. If only one species dominated the community by a wide margin, the plant
community was named by this single species. In this method, cover by each plant species is not
calculated.

Green Line Cover

In addition to the methods for estimating cover described above, "Green Line" cover was also
recorded atall sample locations. This method consisted ofusing atapeto measure the riparian
community (Cneen Line) on each side of the stream. Similar to the Community Type cover
described above, the dominant one or two species were listed with each measurement. Results
from the Green Line method is similar to the Community Type method in that it quantifies the
extent of the riparian community of each sample site. Differences are that the Green Line method
separates the riparian data for each side of the stream, whereas the Community Type method
provides total cover including: riparian community types, upland community types, bareground,
litter, rock and stream.

Site Numbers

The sample sites that were pre-determined by the team of specialists (team stations) that will be
used for studies other than those for this report were numbered accordingly and will be consistent
with those other studies (geology and hydrology). However, those additional sites that were
chosen to supplement the data sets, or the subset of riparian sites that were sampled in 1999, were
numbered to be consistent with those sample sites. In some cases, they are the same location. A
summary to clarify the numbered sites and the cover sampling method used at each site is shown
in the RESULTS section below.



Listed below

REruWT

le locations, site mbers and ocol sed

Sample results are shown for each site on the data sheets in this report. Each sheet shows all
qualitative and quantitative data recorded as well as photographic documentation.

is a summary of the srte nu useo.

EFB.1 X X X

EFB.2 X X X

EFB.3 X X X

EFB*4 X X x

EFB.5 X X X

EF8.6 X X X

EFB-7 X X X

EFB€ X X X

EFB.9 RE. lO X X X X

EFB.IO RE.Og X X X X

EFB-I1 X X X

EFB.S1' X x X

EFB-S? EFB.12 X X X

EFB.S3' EFB.l3 X X X

EFB.S4' EFB-14 x X X

RE-l1 X X X

RE.l2 X X X

RE.l3 X X X

R{7 X X x

R{9 x x X

R- l1 X X X

R- l3 X X X

R-15 X X X

'S= Spring



DUCU''ION & 'UMMARY

Results from monitoring the riparian communities in October 2005 in the East Fork and Main
Fork of Box Canyon have been included in this report. USDA Forest Service protocol and other
methods were employed to monitor the riparian areas. These methods utilized the results from
qualitative data of the riparian complex such as geology, geomorphology, biology, physiognomy,
soils, and channel characteristics as part of the data collection process. Quantitative data were
also recorded from the plant communities. The methods used to record cover data at the team
stations employed the use of point quadrats to record Total Cover. Additional sample stations
from a previous study (1999) were also added to the sampling regime in October 2003, July 2004,
October 2004, July 2005 and October 2005. Five ofthese previous sample stations were located
in the East Fork of Box Canyon and five were in the Main Fork of Box Canyon. Methodologies
to estimate cover (Community Cover) for the additional sites remained consistent with the earlier
studies so that comparisons could be made later. A method referred to as the Green Line Method
for measuring the riparian communities was also employed at all sample locations. A summary of
all qualitative and quantitative data taken at each sample location are shown in the RESULTS
section of this report.

As zuggested in the last monitoring report (July 2005 sample period), upon ssrutinizing the data
sets for each sample period, the Community Cover and Green Line Methods appear to be
more conducive to noting changes in the riparian plant communities.

Monitoring reports from previous sample periods suggested that many of the riparian
communities in the East Fork of Box Canyon decreased, especially between October 2003 and
July 2004. At other sample locations, little change was noticed. Other than the spring areas
which will be discussed separately, the trend since that time was for the communities to stabilize
and then begin to somewhat increase over time. Since no two sample areas appeared to have the
exact same results over time, changes are best considered on a sample station-by-station basis.
According, data has been plotted on charts to illustrate changes over time from the October 2003
through the October 2005 sample periods (Figs. l-4).

To make it easier to review, the data in the figures were summari zed in groups. In Fig. l, the data
show the results over time for sample stations EFB-I through EFB-8 using the Green Line
method. In Fig. 2,the datawere also grouped by site numbers, or RE-09 through RE-13, using
the Community TWe Cover method. Data summaries shown in Fig. I and Fig. 2 are comparable
to each because both show the cover width of the riparian communities (or Green Lines) in feet
over time. (Note: Some of the sample stations have two identification names; refer to the
RESULTS section above for cross-referencing).

As can be observed in Fig. 1, most of the riparian plant communities have remained relatively
stable over time for these sites, much like the control sites in the Main Fork of Box Canyon (Fig.
4). Fig. 2 results are somewhat more dynamic. In these sample locations, results suggest a
decline in most riparian plant communities cover from October 2003 to July 2004. After that, the



communities seem to stabilize, then begin to increase where some reach or exceed their original
(2003) values.

Fig. 3 shows the results of the sample stations that were placed in spring areas. In all but one of
the sites, there was a rather abrupt decrease in the riparian communities especially between
October 2003 and July 2004. The trend for the spring areas was to increase after that, but not to
the values recorded in October 2003. One spring area (EFB-SI) maintained its riparian
community for the first three sample periods, but decreased in the last two. Reasons for
maintenance of it riparian species may be due to its location when compared to the other spring
areas - it was located much lower on the hillside and much closer to the main channel. This
spring appeared to retain more water than the upper elevation springs that nearly dried up
completely sometime during the spring of 2004.

Although many of the environmental conditions in the Main Fork of Box Canyon were not exactly
the same as those in the East Fork, they were the best "control" conditions found at the time the
studies began in 2003 (plus, there was the benefit of earlier recorde d 1999 data). Consequently,
five of these sites were also monitored during the same periods as the East Fork monitoring
regime. Fig. 4 shows that, although these plant communities have somewhat fluctuated over time,
they have remained relatively constant from October 2003 through October 2005.

o

7



FlG. 1: EAST FORK BOX CANYON
GREEN LINE METHOD
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FIG 2. EAST FORK BOX CANYON
RIPARIAN COMMUNITY METHOD
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FIG 3: EAST FORK BOX CANYON
GREEN L|NE METHOD (SPR|NGS)
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FIG 4. MAIN FORK BOX CANYON
RIPARIAN COMMUNITY METHODS
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RIPARIAN COI"IPLEX DATA SHEET
OctoLer 2OO5

CLTENT: C.anyon Fuel Compony

COMPLEX: Number EFB-I

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: hslle4ate 5s

ASPECT: West

VALLEY BOTTOM WPE: II

STREAM GMDIENT: -1o

ELEVATION: 8,410ft.

SfZE OF COMPLEX: (see guontitotir,e doto)

SOTLS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)

. Soil Map Unit No. 57

. Family: Folcon
o Composition:

o Folcon Fomily Soils: 55%
o Sondsfone Outqop: 30%
o Controsting inclusions of deeper, more stony, ond sondier soils: t5%

ADJACENT UPI.AND VEGETATION (looking downstream)

Lefl: Spruce/Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Gommunity Types)

Community Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: climox

APPARENT FORAGE TREND: stoble

ESTIMATED FOMGE PRODUCTION: 1200 lbs.lacre

BEAVER ACTIVITY: none obserred

t2



Page2; EFB-I
Box Canyon Study
October 2005

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rtlinirg, grazirg, huntirg,
recreofion.

PooL ATTRIBUTES (rneodow no well defined streom chonnel)
o/o AfaA in pools: 0
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
06 bank length undercut (<90): 0
% bank length gently sloping (>135"): 0
7o bank length with overhanging vegetation: 0

BANK CONDITION
% bank length vegetated, stable: 90
% bank length unvegetated, stable: l0
o/o bank length vegetated, unstable: O
o/o bank length unvegetated, unstable: 0

BANK STABILITY: stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles and othe? geomo?phologicol doto for the Eost Fork of Box Conyon
wos medsured by onother teom of scientists).

NOTES:

1) This wos o meodow ara*r,, not o streom.
2) Quonfitotive Alrethods: Point guodrots; sompled ot 3 ft. intennls 27 ff .tronsecf on left side;
33 ft. tronsect on right side (6O ft:- includes uplonds).
3) Littfe or no grazirg by cotf le this yeor. A lot of ve4etotion present. Areo wos wet.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pfcea pungens Salix sp. Ranunculus cymbalaia Agros0s stolonifera

Populus tremuloides Potenlilla fruticosa Carex hoodii

Rosa woodsfr Carex lanuginosa

Juncus longisty.lis

Juncus arcticus

Poa yatensis

l 3



Page 3; EFB-I
Box Canyon Study
October 2005

4) Check meosurements in July 2006. For some reoson, I recorded o totol of 60 ft. this period.

DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUN|TY TYpE :

Sample Site Other
Name

Side of Stream
(looking
downstream)

width
(ft.)

Commwdty Tpe

EFB-1 Left 25.s Carex lanuginosa/Agrostis stolonifera

Right 25.5 Carex lanuginosa/Agrostis stolonifera

Channel nla Dry (no standing water)

EFE-I: cover using point drats (October 2005).
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PHOTOGMPHIC DOCUMENTATION

EFB.I



RIPARTAN COMPLEX DATA SHEET
OctoLex,2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Number EFB-2

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, ?OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Castle4ate 5s

ASPECT: WNW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -1-2o

ELEVATION: 8,380 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55%
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT U PI-AND VEGETATI ON (looking downstrea m)

Left: Aspen/ Sogebrush Right: Aspen/ Sogebrush

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox

APPARENT FORAGE TREND: Stoble

ESTIMATED FORAGE PRODUCTION: 600 lbs./oc

BEAVER ACTIVITY: none observed

l6



Page2:EFB-?
Box Canyon Study
October 2005

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /tAining, ATV, grazirg, hunting,
recreotion.

SPECIES OBSERVED:

o/o ?fa? in pools: 0
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
o/o bank length gently sloping (>135'): 80
% bank length with overhanging vegetation: 0

BANK CONDITION
7o bank length vegetated, stable: 45
o/o bank length unvegetated, stable: 55
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILITY: stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) This wos o meodow oreo, not o sfreorn. Site wos dry.
2) Quontitotive ffrethods: Point guodrots; sotnpled ot 3 ft. intervols:24 ff . tronsect on left side;
?4 ft. fronsect on right side (48 ft; includes uplonds).
3) Littfe or no grazitg by cottle this yeor.
4) Meodow wos dominoted by Kentucky bluegross; wetter oreos by redtop,wire4ross ond rush.

Trees Shrubs Forbs Grasses (or grasslilre)

Pinus pnderosa Aftemisia tfidentata Asfersp. Juncus arcticus

Populus tremuloides Potenffia fruticosa Lepidium latfolium Agrostis stolonifera

Tanxacum officinale Poa pratensis

Equisetum aruense Poa secunda

Eiogonum sp. Juncus longistylfs

Achlllea millefolium Carex (anuginosa

POOL AfiRIBUTES (meodow no well defined streom chonnef)
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Page 3; EFB-2
Box Canyon Study
October 2005

DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUNTTY TYpE :

Sample Site Other
Name

Side of Stream
0ooking
downsheam)

width
(ft.)

Community Type

EFB-2 Left 11.0 Agrostis stolonifera/J u ncu s arcticu s

Right 10 .5 Agrosfis stoloniferalJ u ncu s arcticus

Channel 2.0 Dry

EFB-2: Gover using point quadrats (October 2005)a
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RIPARIAN COMPLEX DATA SHEET
October 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-3

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Ufoh

DATE: Qctober 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: &sllqate 5s

ASPECT: NW

VALLEY BOTTOM TYPE: TT

STREAM GRADIENT: -2o

ELEVATION: 8,360 ft.

SIZE OF COMPLEX: (see quontitotire doto)

SOILS INFORMATION: (USDA Forest SeMce. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)

. Soit tvtap Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Oultop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: t5%

ADJACENT UPI-AND VEGETATION (looking downstream)

Left: Aspen Right: Aspen/Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FOMGE PRODUCTION: 500 lbs.loc

BEAVER ACTIVITY: none obserred
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Box Canyon Study
October 2005

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grozaw, hunfing,
recreotion.

POOL ATTRIBUTES
o/o €ra? in pools: n/o (no woler in the chonnel of this locotion)
o/o pool area made up of pools > 2'deep: n/o (no woter in the chonnef of this locotion)

AQUATIC VEGETATION
% streambed with filamentous algae: n/o (no water in the chonnel of this locotion)
o/o stream margin with rooted aquatic: n/o (no woter in the chonnel of this locotion)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): 0
% bank length gently sloping (>135"):
o/o bank length with overhanging vegetation: 0

BANK CONDITION
o/o bank length vegetated, stable: 80
o/o bank length unvegetated, stable:20
7o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother feom of scientists).

NOTES:

1) Quontitotive irlethods: Point guodrots; sompled ot 3 ft. intervols:24 ft. tronsect on left side;
24 ft. tronsect on right side. (48 f+: includes uplonds).
2) Little or no grazitp by cottle this yeor.
3) Cottfe troil in left side of riporian vqetotion moy inf luence green line meosurements.

2 l

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslilte)

Hnus ponderosa Aftemisia tfidentata Equisetum aruense Agros0s stolonifera

Populus tremuloides Lepidium latifolta Carex lanuginosa

Lupinus sp. Juncus ensifolfus

Taraxacum officinale Juncus arcticus

Efiogonum sp. Poa fendleiana

Poa pratensis



Page 3; EFB€
Box Canyon Study
October 2005

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

Sample Sit" Oth.t
Narne

SiJ' "f
Stream

(l""hi''g
Journstr,earn)

vidth
(ft.)

Cotr"r'unig Typ.

EFB-3 Left 5.0 Agrosfis stolonifera/J u ncus arcticus

Right 3.0 Agrosfis stolonifera/J u ncu s arcticu s

Channel nla Dry

ffising point quadrats (October 2005).
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RIPARIAN COMPLEX DATA SHEET
Octobex 2OO5

CLf ENT: Conyon Fuel Compony

COMPLEX: Rircrine - Number EFB-4

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERTAL: Castle4dte 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -3o

ELEVATION: 8,355 ft.

S|ZE OF COMPLEX: (se quontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNational Forest. Manti DMsion. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Ponderoso Pine/ Aspen Right: Aspen/Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTf MATED FORAGE PRODUCTION:2OO lbs./oc

BEAVER ACTIVITY: none obserlred
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Box Canyon Study
October 2006

PHOTOGMPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: iAinirg, grszil, hunting,
recreotion.

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

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135): 5 (dry troil)
o/o bank length with overhanging vegetation: 5

BANK CONDITION
o/o bank fength vegetated, stable: 40
o/o bank length unvegetated, stable: 40
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 20

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Quontitotire liethods: Point guodrots; sompled of 3 ft. intervolsi 24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft: includes uplonds).
2)Lifile or no grazitp by cottle this yeor.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Aftemisia tidentata Antennafia sp. Agrosts stolonifen

Populus tremuloides C h rysoth amnus nauseosus Juncus longistylis

Plnus ponderosa Potenffia fruticosa Juncus arcticus

Rosa woodsfr Poa fendlefiana

Poa secunda
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Page 3; EFB-4
Box Canyon Study
October 2005

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

S"-ple Sito Oth.r
Name

SiJ' "f
Str,""m
(l""hillg
Jownetream)

ViAth
(ft.)

Corr"trgnity Tfpu

EFB-4 Left 3.0 Agrosfis stolonifera/J uncus arcticu s

Right 2.0 Agros&'s stolonifera/J uncu I arcticu s

Channel 1 . 5 Dry

ts (October 2005).
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PHOTOGRAPHIC DOCUMENTATION
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RIPARIAN COMPLEX DATA SHEET
OcbLer 2005

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-5

WATERBODY NAME: East Fork Box Conyon

LOCATION: Southern Wosotch Plofeou, Utoh

DATE: Oclober 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peak, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,320 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: IUSOa Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
. Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsti4g inclusions of deeper, more stony, ond sondier soils: t5%

ADJACENT U PLAND VEGETATION (looking downstream)

Left: Aspen Right: Ponderoso PinelAspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could inf luence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTfMATED FORAGE PRODUCTION: 150 lbs./ac

BEAVER ACTIVITY: none obsened

28



o

Page 2; EFB-S
Box Canyon Study
October ZD5

PHOTOGMPH TAKEN:Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, grazitrg,, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Aftemisia tidentata Agros0s stolonifera

Populus tremuloides Potentilla frutbosa Poa fendleiana

Pinus ponderosa Rosa wood$i Stipa hymenoides

Symph o ica rpos orco philu s Carcx lanuginose

Poa secunda

POOL AfiRIBUTES
o/o ataa in pools: nlo (no woter in this oreo)
o/o pool area made up of pools > 2'deep: nla (no woler in this areo)

AQUATIC VEGETATION
o/o streambed with filamentous algae: nla (no woter in this oreo)
o/o stream margin with rooted aquatic: n/a (no woter in this oreo)

BANK TVPC & VEGETATION OVERHANG
% bank length undercut (<90): 0
o/o bank length gently sloping (>135"): 0 (but close to 135')
o/o bank length with overhanging vegetation: 1%

BANK CONDITION
o/o bank length vegetated, stable: 35
o/o bank length unvegetated, stable: 40
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 25

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eosf Fork of Box Conyon
wos meosuredby onother teom of scientists).

NOTES:

1) Side sfopes (obore bonkfull) we?e w?y unstoble.
2) Quontitotirae rliethods: Point guodrots; sompled ot 3 ft. intervels; 24 ft. tronsect on left side:
24 fI. tronsect on right side (48 ft; includes uplonds).
3) No wofer in chonnel in this locotion.
4) Littfe or no grozirg by coftle this yeor.
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Page 3; EFB-S
Box Ganyon Study
October 2005

DATA SUMMARIES

GREEN L|NE WrDTH (HYDRIC) & COMMUNTTY TYPE :

Sample Site Other
Name

SiJ. of
Stream
(l""blrg
dolrn:tream)

rridth
(ft.)

Coromunity Type

EFB-5 Left 3 .0 Agrostis stolonifera

Right 3.0 Agrosfis stolonifera

Channel 1 . 0 Dry

EFB-S Cover using point quadrats (October 2005).
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RIPARTAN COMPLEX DATA SHEET
Octobex 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: R,iverine - Number EFB-6

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Castlegate 5s

ASPECT: N

VALLEY BOTTOM TYPE: IT

STREAM GRADIENT: -2o

ELEVATION: 8,280 ft.

SIZE OF COMPLEX: (see guontitotirc doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). MantiLa Sal NationalForest. Manti Division. Price, UT.)
. Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen/Ponderoso Pine Right: Pinus ponderoso / Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitattve data summaries for this information)

SUCCESSIONAL STATUS: cfimox (but recent yeors' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc

BEAVER ACTIVITY: none obserred
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Box Canyon Study
October 2005

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD TNFLUENCE RIPARIAN AREA: lAinirg, grazirlg, hunting,
recreotion.

POOL AfiRIBUTES
o/o ?fa? in pools: Dry
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 30
o/o bank length gently sloping (>135"): (troil)
% bank length with overhanging vegetation: 10

BANK CONDITION
o/o bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 30

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streon profiles ond other geomorphologicol doto for the Eost Fork of Box Canyon
wos meosured by onother teom of scientists).

NOTES:
1) Side slope bonks obove bankfull unstoble
2) Quontitotive rliethods: Point guodrots; sompled ot 3 ft. intervols:24 ft. tronsect on left side;
?4 ft. tronsect on right side (48 ft: includes uplonds)
3) Little or no grazirp by cottle this yeor. Dry this Oct., but woter wos just downstrqm *2A ft.
4) Cottle troil wos on some of the riporion community ond could affect results.

33

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea Wngens Amelanchier utahensis Taraxacum officinale Agrosfs stdonifera

Populus tremuloides Potenffia fruticosa Antennaia sp. Bromus cainatus

Pinus pnderosa Symphoicarpos oreo philus Asfersp. Juncus arcticus

Poputus fremontii Artemisia tidentata Sweftia radiata Poa fendleiana

Aftemisia ludoviciana Elymus tnchycaulus
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Box Canyon Study
October 2005

DATA SUMMARIES

GREEN L|NE WIDTH (HYDRIC) & COMMUNITY TYPE :

Sample Sitt Othet
Name

SiJ" of
Stream

0""k"8
Jownstream)

wiJth
(ft.)

Cott'."uniry Typ"

EFB€ Left 1 . 5 Agrosf's stolonifera

Right 1 . 5 Agrosfi.s stolonifera

Channel 2.0 Dry
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RIPARTAN COMPLEX DATA SHEET
OctoLet 2005

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-7

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, zOOs

OBSERVER(S): P.D. Col lins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Castle4ate Ss

ASPECT: NNW

VALLEY BOTTOM TYPE: I oT II

STREAM GRADIENT: -2o

ELEVATION: 8,270 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
. Soil Map Unit No. 107
. Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controsting inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen/ Spruce Right: Aspen/Spruce

VEGETATIVE DESCRIPTION (Dominance by Gommunity Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

succEssloNAl STATUS: climox (but recent yeo?s' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: Unstoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc.

BEAVER ACTIVITY: none obserrred
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Box Canyon Study
October 20O5

PHOTOGRAPH TAKEN: Yes

1AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAining, gpozang, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Juniperus communis Asfersp. Agrosfs stolonifera

Populus tremuloides Poa fendleiana

POOL ATTRIBUTES
olo ara? in pools: Dry
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
7o bank length undercut (<90): 0
o/o bank length gently sloping (>135"): 100 until steep, unstoble, upper bonks, then 0.
% bank length with overhanging vegetation: 2

BANK CONDITION
7o bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 10
o/o bank length vegetated, unstable: l0
o/o bank length unvegetated, unstable: 50

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles snd other geomorphologicof doto f or the Eost Fork of Box Conyon
wos meosured by onother team of scientists).

NOTES:
1) Low species diversity. Somple oreo wos dry, but woter wos -7 ft downstreom.
2) Quontitotirc, fulethods: Point guodrots; sompled ot 3 ft. intervolsi 24 ft. tronsect on left side;
?4 ft. tronsect on right side (48 ft; includes uplonds).
3) Very unstoble upper bonks (obore, bonkfull).
4) Little or no grozirp by cotf le this yeor.
5) lrluch side slope movement on right ond left sides.
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Box Canyon Study
October 2005

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

S"mple Sitt OtL.t
Name

SiJ" "f
Stream
(o"ki''g
Journstream)

\fiJth
(ft.)

Co","t16i1y Typ"

EFB.7 Left 3.0 Agrosfi's stolonifera

Right 0

Channel 1 . 5 Dry

EFB-TCover using point quadrats (October 2005).
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RIPARTAN COMPLEX DATA SHEET
October 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-8

WATERBODY NAME: Eost Fork Box Canyon

LOCATION: Southern Wosotch Plcteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstof f Peok, Utoh

GEOLOGIC PARENT MATERIAL: Castlqate 5s

ASPECT: NNW

VALLEY BOTTOM TYPE: II

STREAM GMDIENT: -2o

ELEVATION: 8,265 ft.

SIZE OF COMPLEX: (see guontitotirc doto)

SOILS INFORMATION: (USDA Forest SeMce. 1997 (Unpub.). MantiLa Sal NationalForest. MantiDivision. Price, UT.)
. Soil Map Unit No. 107
. Family: Scout
o Composition:

o
o
o
o

Scout Fomily Soils: 35 %
Doney Fami[ Soils:25%
Guben Fomily Soils: ?5%
Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more
cloyey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Aspen/Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantihtive data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movemenf could influence
stotus).

APPARENT FORAGE TREND: Unstoble

ESTIMATED FORAGE PRODUCTION: 350 Ibs,/ac.

BEAVER ACTIVITY: none obserred
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Box Canyon Study
October 2005

PHOTOGRAPH TAKEN: Yes

IAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

/ tAini  ng, grazi l ,  hunt ing,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Symphoficarpos oreophilu s Ranunculus cymbalaia Agrosfs stolonifera

Populus tremuloides Achillea millefolium Carex lanuginosa

Pinus pnddrosa Pensfemon sp. Juncus arcticus

Antennaia sp. Bromus japonicus

Equisetum arvensrs Poa fendlefiana

Potentilla sp. Poa pratensis

POOL ATTRIBUTES
o/o efc? in pools: 10
% pool erea made up of pools > 2' deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135"): 40
% bank length with overhanging vegetation:2A

BANK CONDITION
% bank length vegetated, stable: 40
o/o bank length unvegetated, stable: 50
% bank length vegetated, unstable: 5
% bank length unvegetated, unstable: 5

BANK STABILIry @ankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomo?phologicol doto for the Eost Fork of Box hnyon
wos meosured by onother teom of scienfists).

NOTES:
1) Beginning to seemo?e blue spruce ond less ponderoso pine in uplcnds in this o?ea.
2) Quontitotile tllethods: This is o difficult oreo to monitor becousethere is o spring on the right
side with woter flowing from it. The informotion obove is for the moin chonnel. The moin chonnel
hod 1.5 ft rnud ond 4.0 ft water.
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Box Canyon Study
October 2005

3) For the point guods, the tronsect crossed the spring community too (tronsect totol = 54 tt). I
did not count the "island'between fhe fwo as riparian (but I moy hove previously). Perhops it
coufd oll be considered riporian. For both seporote doto, seethe Green Line method below.
4) The streom woter width in moin chonnel wos about 1.5 ft. \here wos somewhot less thon this
in the sprirg.
5) Littfe or grazirg by cottle this yeor.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRIC) & COMMUNITY TYPE :

Sample Site Other
Name

SiJ" "f
Stream
(""ki''g
Jownstream)

ViJth
(ft.)

Co"""gnity Typ"

EFB-8
Main
Channel

Left 1 . 0 Agrosfis stolonifera

Right 5.0 Equisetum aruense

Channel 1 . 5 Water

EFB-8
Spring
Channel

Left 10 .0 Agrostis stoloniferal Equisetu m anrcn se

Right 1 . 0 Equisetum anrcnse

Channel 0.5 Water

Total
w/o island
w/island

17 .0
-28.0

lsland not counted as riparian
lsland counted as riparian
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RIPARTAN COMPLEX DATA SHEET
Octobet 20O5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Nurnber EFB-9 (RE-10)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Costlegate SslBlockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -3o

ELEVATION: 8,?4O ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: ?5%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Spruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors'upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 100

BEAVER ACTIVITY: none obserwd
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, g?cizirg, huntirg,
recreotion.
SPECIES OBSERVED:

Trees Shrubs Forbs Grasses {or grasslike)

Picea pungens Rosa woodsf Equisetum aruensis Agrosfs stolonifera

Populus tremuloides Sy m ph o ic a rpo s o re o ph il u s Ranunculus cymbalaia

Saltx amygdatides

POOL ATTRIBUTES
o/o ?rea in pools: 50
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135"): 0
o/o bank length with overhanging vegetation: 35

BANK CONDITION
7o bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 45
% bank length vegetated, unstable: 5
% bank length unvegetated, unstable: 20

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side)/unstoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomo?phologicol doto for the Eost Fork of Box Canyon
wos meosured by onother teom of scientists).

NOTES:
1) Bonk cut on right side.
2) Quontitotir'e, ltAethods: Point guodrots; sompled ot 3 ft. interuols for 38 ft.(see below).
In oddition, the USDA Forest Service Protocol forLevel III nos employed by meosuring the
plont communities usirg the line intercept method.
In oddition, the USDA Forest Service Protocol forLevel III wos employed by rneosuring the
pfont conmunities usirg the line intercept method.
3) Photo token from right ond left side.
4) Little or no grozitg by cottle this yeor.
5) For point guodrots we hod different tronsect lengths: Oct 03 (50 ft), July 04 (50 ft), Oct 04
(3? ft or 38 ft); July 05 (38 ft); Oct 05 (38 ft). This is probobly becouse there were rwo
tronsects morked in the f,eld becouse we olso utilized tronsects from our 1999 study which we?e
different thon the one's morked by the teom for the more recent studies. Nofe that comparisons
of these data can be confusing because pt. quad fransecfs uere somefimes differenf than line
fransects.
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DATA SUMMARIES
GREEN LINE WIDTH YDR|C) & COMMUNITY TYPE :

S"mpl. Sit" Other
Name

SiJe of
Str,.anr
(lo"kirrg
Jownstrealn)

\ridth
(ft.)

Connunity Typ.

EFB-g RE-10 Left 2.0 Agrostis stolonifera

Right 2.0 Agro sti s stolon ifera/G e ra n i u m ich ard so n ii

Channel 2.5 Water

RE-10 (EFB-91: Cover bv communifu hrnes in Bor Ganvons lOctober 2OO5l-
USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Po pulus tremuloidestPicee pungts ns
Poptlu s tremuloide{Rosa woodsf

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Agrosfis stolonitera

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

21.50
10.00

4.00

31.50
4.00
0.00
0.00
2.fi
0.00
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RTPARIAN COIvIPLEX DATA SHEET
OctoLer 2AO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-10 (RE-09)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Flagstoff Peak, Utoh

GEOLOGIC PARENT MATERIAL: Blockkhowk

ASPECT: N

VALLEY BOTTOM TYPE: TT

STREAM GRADIENT: -3o

ELEVATION: 8,1?O ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS f NFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
o Soil Map Unit No. 107
o Family: Scout
. Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

MORE SOILS INFORMATION:
o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 3O%

Controsting inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Right: Spruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Gomplex

(refer to quantitative data summaries for this information)

Left: Spruce
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SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence

stotus).

APPARENT FOMGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: ?5O lbS./oc

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAiniqg, grozirg, hunting,
recreotion.

POOL ATTRIBUTES
o/o zfae in pools: 50
% pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): l0
% bank length gently sloping (>135"): 50
o/o bank length with overhanging vegetation: 30

BANK CONDITION
o/o bank length vegetated, stable: 60
o/o bank length unvegetated, stable: 30
% bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 5

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teorn of scientists).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hcea Ftngens Sa/ixsp. Ranunculus cymbalaria Agrosfs stolonikra

Populus tremuloides Rosa woodsii Geranium ichardsonii

Betula occidentalis Equisefum avense

Sa/ix sp. E pilobiu m a n gu stifoli u m
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NOTES:
1) Just beginnirg to see river birch in this orea.
2) Quontitotive frr\ethods: There we?e two tronsect lines here becouse of the older (1999) study.
One wos 28 ft (from 1999) ond one wos 36 ft (teom study). For point guodrots for Oct 2005, we
sompled ot 3 ft. intervols for the ?8 ft tronsect line. I olso sompled on 36 ft line (left in row
doto). Regordirg the two pt. quod tronsect lines (?8 ft and 36 ft), f think tve've beei consisfent
usirg the 28 ft line.
In oddition, the USDA Forest Service Protocol fdrLevel III wos employed by meosurirg the
pfont communities usirg the line intercept method (used 36 ft tronsect line; not consisfent with
July 2004.
3) Right hillside suggests (by presence of horsetoil) thot there is probobly o lot of soil moisture in
the spring ond eorly summer. No woter in hillside observed
4) Waterfoll is oborc this stotion.
5) Photo token from left side.
6) Nlegf igible grazing by cottle this yeor.
7)Ihere wos lots of bore4round thot I counted in the uplond community.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRTC) & COMMUNTry TYpE :

S"-pl"
Site

OtL"r
Name

SiJr of Stte"n
(lo"klrg
Jolrnstrearn)

ViJt
h (ft.)

Co"'m rnit5r Typ"

EFB.1O RE.Og Left 7.5 Eq ui set u m arve n se/G e ran i u m i ch a rd so nii

Right 2.0 Agrosfi's stolonifera/Eq uisetu m avense

Channel 4.0 Water
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RE{9 IEFB-101: Gover bv communitv hroes in Box Ganvons fOctober 20051.
USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Picea pungens
Popul u s tre muloid e s/Pice a W n gen s

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Agrosfb stolonifera/Equi*tum aruensis
Agrosfs stolonifera/Geranium ichardsonii
Geranium dchardsonii

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

8.00
14.50

2.W
4.50
3.00

22.fi
9.50
0.00
0.00
4.00
0.00
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RTPATTTAN COMPLEX DATA SHEET
October 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-ll

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Plateou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Col lins

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Frn

ASPECT: NW

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -3o

ELEVATION: 8,120 ft.

SIZE OF COMPLEX: (see quontitofirre doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNational Forest. Manti Division. Price, UT.)

. Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o 6uben Fornily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

MORE SOILS INFORMATION:
o Soil Map Unit No. 20
o Family: Strych
o Composition:

o Strych Fomily Soils: 30 %
o Potheod Fomily Soils: 30%
o Podo Fomily Soils: 15%
o Rubblelond: 15%
o Controstirg inclusions of rock outcrops, ond finer textured soils: 10%

ADJACENT UPI-AND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communfi Name % of Complex

(refer to quantitative data summaries for this information)
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SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTfMATED FORAGE PRODUCTION: 300 lbs/ac. (including woody species)

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grozirg, hunfing,
recreotion.

POOL AfiRIBUTES
o/o ?fa? in pools: 35
% pool area made up of pools > 2' deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 0
o/o bank length gently sloping (>135"): 0
% bank length with overhanging vegetation: 35-40

BANK CONDITION
o/o bank length vegetated, stable: 50
o/o bank length unvegetated, stable: 40
7o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 10

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea Wngens Pachystima mydnites Cirsium sp. Agrosts stolonifera

Populus tremuloides Sy m ph oic a rpos ore ophilu s Geranium ichardsonii Juncus longistylis

Safx sp. Equisetum avense Poa fendleiana

Comus seicea

Betula occidentelis
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NOTES:

1) This site is just below the conf luence of o sprirg (EFB-SI)
2) Quontitotirre lulethods: Point guodrotsl sompled of 3 ft. intervols on o 45 ft tronsect ltne.
3) Little or no grozing by cottle this yeor.

DATA SUMMARIES

GREEN L|NE W|DTH (HyDRtC) & COMMUNITY TypE :

S"mpl" Sit" OtLer
Nane

Side 
"f

Stream

0"oklrd
downstrearn)

wiJth
(ft )

Cor"rngnity Typ"

EFB.11 Left 3.5 Eq u i set u m arven se/J u n cu s lon gistyli s

Right 4.0 Equ i set u m arve n se/J u n cu s lo n gi styli s

Channel 3.0 Water
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RIPARIAN COMPLEX DATA SHEET
Octobex 2OO5

CLf ENT: Conyon Fuel Compony

COMPLEX: R,iverine - Number EFB-51

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, ?OO5

OBSERVER(S): P.D. Col lins

QUAD NAME: Flogstof f Peok, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: TT

STREAM (SLOPE) GRADIENT: -28o

ELEVATION: 8,12O ft.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti DMsion. Price, UT.)

o Soil Map Unit No. 20
. Family: Strych
. Composition:

o Strych Fomily Soils: 30 %
o Potheod Fomily Soils: 30%
o Podo Fomily Soils: 15%
o Rubblelond: 15%
o Contrasting inclusions of rock outcrops, ond finer textured soils: 10%

MORE SOILS INFORMATION:
o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: 25%
o Controstirp inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%
ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Spruce/ Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: unstoble
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APPARENT FORAGE TREND: Stoble

ESTIMATED FORAGE PRODUCTION: 400 lbs./oc.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

ISND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lltinirg, grozttg, huntirg,
recreotion.

SPECIES OBSERVED:

POOL ATTRIBUTES
o/o ?fE? in pools: 5
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
7o streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 0

BANK ryPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): O
o/o bank length gently sloping (>135"): 30 (of wet areo studied)
o/o bank length with overhanging vegetation: 10 (but increoses obove this oreo)

BANK CONDITION
7o bank length vegetated, stable: 80
o/o bank length unvegetated, stable: 15
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 5 (left bonk obolre green)

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY
(Cross-sections, streom profibs ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).
NOTES:
1) A sprirV o?ea, it is located obout 50 ft. above confluence with the moin chonnel of Eost Fork of
Box Conyon.
2) Quontitotive lutethods: Used USDA Forest Service Protocol forLevel III by meosurirg the
plont communities using the line intercept method.

Trees Shrubs Forbs Grasses (or grasslike)

Picea Wngens Sa/ixsp- Equisetum aruense Agros0s stolonifera

Populus fiamuloides Sy m phoicarpos o reo phllu s Ranunculus cymbalaria Carex lanuginosa

Aster sp. Elymus trachycaulus

Geranium richardsonii Juncus arcticus
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3) Originol Stokesweregone. I put blue flogging ond mode o37 ft tronsect line.
4) Unfike lost somplepertod,lhere wos now o little water coscoding off rocks, ond there wos
some surfoce woter mointoining the riporion species of the stotion locotion.

DATA SUMMARIES

GREEN L|NE W|DTH (HYDRIC) & COMMUNITY TYPE :

EFB-SI: Cover bv communitv hroes in Box Canvons (October 20051.
USDA Forest Service Protocol (1992)

UPI.AND VEGETATION
Aster/Bareground
Bromus cainatus

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species
Equbetum arvensls
Geranium ichardsonli

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROGK
WATER/MUD/DRY CHANNEL
Moss

9.00
10.00

3.00
11.00

19.00
'14.N

0.00
0.00
0.50
3.50

Satopl" Sitt Othrt
Name

SiJ" of
Stream

(l""hing
Jovrnstream)

WiJth
(ft.)

Qsmmunity Typ"

EFB-S1 Left 7.0 Equisetum aruense

Right 7.0 Eq u i set u m arue n se/J u n cu s lon gistyli s

Channel 4.0 Water (1.0)/Moss (3.5)
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RIPARIAN COMPLEX DATA SHEET
Octoter 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-SZ (EFB-12)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstof f Pedk, Utoh

GEOLOGIC PARENT MATERIAL: Costlqate Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -30o

ELEVATION: 8,2O0 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest SeMce. 1997 (Unpub.). Manti La SatNationat Forest. MantiDivision. Price, UT.)
. Soil Map Unit No. 107
. Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils:25%
o Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
MORE SOILS INFORMATION:
. Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of de.eper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Piceo pungens Right: Piceo pungens

VEGETATfVE DESCRIPTION (Dominance by Community Types)

Community Name % of Gomplex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: Not climox, unstoble.

APPARENT FORAGE TREND: Unstoble
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ESTfMATED FORAGE PRODUCTION: 1,000 lbs./ac.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: A|tining, grozirrg,, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Junipruscommunis Ranunculus cymbalaria Agrosfs stolonifen

Populus tremulaides Equisetum eruense Carex lanuginose

Lonicen involucrata Geranium richardsonii

Betula occidentalis

POOL AfiRIBUTES
o/o ere? in pools: 0.
7o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90J: 0
o/o bank length gently sloping (>135"): 100
o/o bank length with overhanging vegetation: 65 (more below or downhill)

BANK CONDITION
% bank length vegetated, stable: 0
o/o bank length unvegetated, stable: 0
o/o bank length vegetated, unstable: 20
o/o bank length unvegetated, unstable: 80

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eosf Fork of Box C-onyon
wos meosured by onother teom of scientisfs).

NOTES:

1) This wos on a?ea thot includes 2 sprirgs neor eoch other. Previous doto (Oct.2003) wos token
of the heod of the springs; woter diffused downslope over o brood a?eo in which doto collection
would horre been difficult ond possibly ombiguous.
2) the a?ea wos dry ogoin this somple period (Oct. 2005) due to o lorge sondstone cliff foilure
ond rockslide olvrz? the entire spring oreo. A few riporion species remoined, buf not mony. ft's
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bosicolly an uplond-lookirg community of this time.
3) Quontitotive rl/tethods: Used USDA Forest Service Protocol f or Level fII by meosuring the
plont communities usirp the line intercept method. f found both end stokes or the previous
tronsect line. GreenLine: Also meosured on transects.
4) As mentioned lost somple period, some seeps moy be bqinning to form ogoin below the somple
areo becouse riporion species such ss Carex ond other species we?e beginnirg to show
up, but the historicol spring is still remoins mostly obsent.

DATA SUMMARIES

GREEN LINE W|DTH (HYDRTC) & COMMUNTry TYPE :

S"topl" Sit" Oth"t
Name

SiJ. 
"f

Stream
(look-E
Jownstream)

ViJth
(ft.)

Conrnunity Typ"

EFB.S2 EFB-
1 2

Left 7.0 Carex lanuginosa

Right 13.0 Agros0s st olo n ife r a/Eq u i set u m a rue n se/C arex I a n u g i n o s a

Channel nla

EFB€2 fEFB-121: Cover bv communitv tvoes in Bo' Ganvons (October 20051.
USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Populus tremuloides

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Agrosfs stolonifera/Equisetu m a rue nsis
Agrosdb stolonifera/Geranium ichardsonli
Carex lanuginosa

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

59.00

9.00
2.00
9.00

59.00
20.00
0.00
0.00
0.00
0.00
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RIPARIAN COMPLEX DATA SHEET

cLf ENT: conyon Fuel compony 
octohr 2oo5

COMPLEX: Riverine - Number EFB-S3 - North & South (EFB-13)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: &rstlqate SslBlockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: IT

STREAM GRADIENT: -2-300

ELEVATION: 8,245 tt.

SfZE OF COMPLEX: (see guontitotir,e doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. MantiDivision. Price, UT.)
o soil Map Unit No. 107
. Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: ?5%
o Guben Fomily Soils: ?5%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%
MORE SOILS INFORMATION:
. Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deepe?, no?e stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Ponderosa Pine Right: Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Gommunity Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: Unstoble, no lorger considered "climax'.

APPARENT FORAGE TREND: unstoble
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EST| MATED FORAGE PRODUCTION. 250 lbs./oc.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreofion.

POOL AfiRIBUTES
o/o ?raa in pools: 100 in geeen ltne
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90o): 0
o/o bank length gently sloping (>135"): 100
o/o bank length with overhanging vegetation: 60

BANK CONDITION
o/o bank length vegetated, stable: 30
% bank length unvegetated, stable:70
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon

wos meosured by onother teom of scientlsts).

NOTES:

1) Quontitotive trltethods: Used USDA Forest Service Protocol for Level III by meosurirg the

pfont communities usirg the line intercept method . Green Line: Also meosured on these tronsects.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Sy m ph o fi c a rpo s o re o ph'tl u s Ranunculus cymbalaia Agrosfs stolonifera

Populus tremuloides Juniperus communis Equisetum evense Elymus traehycaulus

Pinus ponderosa Rosa woodsii Geranium richardsonii

Salix amygdaloides
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2) f found the found stokes. I meosure north 53 (30 ft) ond south 53 (31 ft) seporotely.

3) This sprirg oreo hos gone dry.
4) Riporion species present but they hove decreosed since October 2003.

5) There werewetlond/riporion species i.e. buttercup ond redtop (see Green Line doto).

6) The understory in the oreo wos mostly boreground.
7) Difflcult to call doto here.

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

S"o"pl" Sitt Other
Name

SiJ" of
Streato

(l""ki''g
Jownstream)

viJth
(ft.)

Co"ttt'unity Typ.

EFB-S3 EFB.
1 3

North 1 1 . 0 Agrostis stolonifara

South 0.0

Channel nla

EFB-S3 (EFB-131: Gover bv communitv hroes in Bo- Ganvons (Oetotrer 20051-
USDA Forest Service Protocol (1992)

UPI.AND VEGETATION
Populu s tre m ubide stPice a pu n ge n s

RIPARTAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Agros0s stdonifera

TOTAL COVER (Upland Species|
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER'MUO'DRY CHANNEL
Moss

50.00

11.00

50.00
11.00
0.00
0.00
0.00
0.00
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RIPARIAN COMPLEX DATA SHEET
Octol,er 2OO5

CLIENT: Conyon Fuel ComPony

COMPLEX: Riverine - Number EFB-S4 (EFB-14)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2OO5

OBSERVER(S): P.D. Col lins

QUAD NAME: Flogstof f Peak, Utoh

GEOLOGIC PARENT MATERIAL: C-astlqdte Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -25o

ELEVATfON: 8,240 ft.

S|ZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La SalNational Forest. Manti DMsion. Price, UT.)

o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomi[ Soils: 35 %
o Doney Fomily Soils: ?5%
o Guben FomiV Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
MORE SOILS INFORMATION:
o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACE NT U PLAN D VEG ETATI ON (looking downstream)

Left: Horsetoil (uphill)/Spruce Right: Horsetoi | (uphi ll)/Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communfi Name % of Complex

(refer to qmntitative datia summaries for this information)

SUCCESSIONAL STATUS: not climox.

APPARENT FORAGE TREND: Unstoble
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ESTIMATED FORAGE PRODUCTION: 2OO IbS./OC.

BEAVER ACTIVITY: none obserrred

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Altinirg, grazirg, hunting,

recreotion.

POOL ATTRIBUTES
olo arae in pools: 0
o/o pool area made up of pools > 2'deep: 0

AOUATIC VEGETATION
o/o streambed with filamentous algae: 0
% stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
% bank length gently sloping (>135"): 0
o/o bank length with overhanging vegetation: 65

BANK CONDITION
o/o bank length vegetated, stable: 65 (includirg moss)
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections. streom profiles ond other geomorphologicol dota for the Eost Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:

1) Spring oreo. There wos o seephere first somple period (Oct 2003). It wos dry leovirg
boreground for lost somple periods. Some riporion species remoin. The entire tronsect oreo wos

dominoted by horsetoil with some redtop this period.
2) Judgirg by the plonts, there moy horre, been some seepage, but none wos noted of this time.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Sy mph o rica rpos o re o philu s Geranium ichardsonii

Populus tremuloides Potentilla fruticosa Equisetum avense

Salfx amygdabides Rosa woodsii
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Z) euontitotirrc, llethods: Used USDA Forest Service Protocol f or Level III by meosuring the

pfont communifies using the line intercept method.6reen Line: Also meosured on these tronsects.

3) I,m not sure why tronsect meosure lg ft this sompleperiod, while other times it meosures2S

tt. We will check it next sample period.

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

S"r'"pL sitt Oth.t
Nane

Sid. "f
Stream
(looti'.d
Jownstream)

\fiJtl
(ft.)

Co'n"' tttity Typ"

EFB-S4 EFB.
1 4

Left 12.0 Equisetum aruense

Right 5.0 Agrosfis stolonifera/Eq uisetum aruen se

Channel 2.0 Bareground

USDA Forest Service Protocol (1992)

UPI-AND VEGETATION

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous SPecies

Agrosfs stolonifera/Equisetum a ruensis

Geranium fichardsonii

TOTAL COVER (Upland SPecies)
TOTAL COVER (Riparian SPecies)

BAREGROUND
R@K
WATER/MUD/DRY CHANNEL
Moss

5.00
n.n

0.00
17.OO
2.W
0.00
0.00
0.00
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RIPARIAN COMPLEX DATA SHEET
OctoLer 2AO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riwrine - Number RE-ll

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstof f Pe.ak, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATfON: 8,265 ft.

S|ZE OF COMPLEX: (see guontitotir,e doto)

SOILS INFORMATION: ruSDA Forest SeMce. 1997 (Unpub.). Manti La SalNationalForest. MantiDMsion. Price, UT')

. Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: ?5%
o 6uben Fomily Soils: 25%
o Controsting inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

ADJACENT UPI-AND VEGETATION (looking downstream)

Left: Wood's Rose/Aspen Right: Aspen/Sp?uce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could inf luence

stofus).

APPARENT FORAGE TREND: stoble

ESTIMATED FOMGE PRODUCTION: 150 lbs./ac.

BEAVER ACTIVITY: none obserred
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIV|TIES THAT COULD TNFLUENCE R|PARIAN AREA: lAinirg, g?ozarg, huntirg,

recreotaon.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Rosa woodsr Equisetum avense Agrosfs stolonifera

Populus tremuloides Juncus longistylfs

POOL ATTRIBUTES
o/o QIEA in pools: 40
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 30
o/o bank length gently sloping (>135"): 30
% bank length with overhanging vegetation: 35

BANK CONDITION
o/o bank length vegetated, stable: 20
o/o bank length unvegetated, stable: 40
o/o bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 35

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable):

unstoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Canyon

wos meosured by onother teom of scientists).

NOTES:
1) Sideslopes we?enoted os unstable in Foll 2003. The Sprirg ?OM somple period revenled thot

o forge spruce treehod follen directly in the somple oreo. The uplond oreos we?e unstoble ond

movement of somple morkers wos observed. There were no riporion species in the tronsect oreo

due to fof fen treeandextensile cottle disturbonce in Spring ond Foll 2OO4. Riporion qeciesare

returnirg here.fn July 2OOS,right side hod Equisetum artensefrom hillside woter. This somple

period (October 2005) hod some Eguisetum artense and Agrostis sfolonifera.
2) Quontitotive llrethods: Used USDA Forest Service Protocol for Level III by meosuring the

plont communities using the line intercept method. Green Line: Also meosured on these fronsects.
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DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

P o ptl u s t re m u loide slRosa woodsii

RIPARIAN VEGETATION

Dominant Woodv SPecies

Dominant Herbaceous Species

Agrosfs stolonifera/J uncus tongistylis

Equisetum aruensis

TOTAL COVER (Upland SPecies)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

Moss

USDA Forest Service Protocol (1992)

UPLAND VEGETATION

4.50

6.00

15.00

15.00
10.50
0.00
0.00
3.50
0.00

S"topb Sit" Other
Name

Sidu 
"f

Stre"m
(l""hiog
Journetream)

ViJth
(fr)

Co-t"unity Typ"

RE.11 Left 2.0 Agrosfis stolonifera

Right 8.5 Agrosfis stolonifera/Equi setu m anten se

Channel 3.5 Water
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RIPARTAN COMPLEX DATA SHEET
Octobex 20O5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number RE-12

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, ?OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Flagstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: C-ostlegafe 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATfON: 8,275 ft.

SIZE OF COMPLEX: (see guontitotive dofo)

SOILS INFORMATION: ruSDA Forest SeMce. 1997 (Unpub.). Manti La SalNational Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 107
o Family: Scout
o Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Soils: 25%
o Guben Fomily Soils: ?5%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%
o

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Sogebru sh/Gross Right: Wood's Rose/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries forthis information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movemenf could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 600 lbs./oc.

BEAVER ACTIVITY: none obserred
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: IlAiNiTg, 9?OZ'IV, hUNtiTg,

recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Popttlus tremulaides Salixsp. Ranunculus cymbalaia Agrosts stolonifera

Sa/ix sp. Aftemisia tridentata Taraxacum officinale Carex lanuginosa

Rosa woodsJi Eriogonum sp. Juncus longistYlis.

Equisetum aruense Juncus arcticis

Poa secunda

POOL ATTRIBUTES
o/o ?ra? in Pools: 20
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
o/o bank length gently sloping (>135"): 50
o/o bank length with overhanging vegetation: 5

BANK CONDITION
o/o bank length vegetated, stable: 70
o/o bank length unvegetated, stable: 30
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILI11 (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, sfreom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon

wos meosured by onother teom of scientists).

NOTES:

1) euontitotire lfrethods: Used USDA Forest Service Protocol f or Level III by meosurirp the

pfont communities usirg the line intercept method.
2) Ihe oreo looked more stoble ond befter thon the site uPstreom.

3) Photo token from left side.

78



Page 3;RE-l2
Box Ganyon Study
October 2005

DATA SUMMARIES

GREEN L|NE WIDTH (HYDRTC) & COMMUNITY TYPE :

RE-12: Cover bv communitv tvoes in Bor Canvons (October 2005t.
USDA Forest Service Protocol (f992)

UPI.AND VEGETATION

Aftemisia tide ntata/Elymus trachycaulus

P o p u I u s t re m u I oi de gRosa woodsrl

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrosfs stolonifera

TOTAL COVER (Upland Species)

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

WATER/MUO/DRY CHANNEL

Moss

8.00
11.00

8.50

19.00
8.50
0.00
0.00
2.50
0.00

Sanple Site Othut
Name

SiJ" "f
Stte"m

(""kog
dournstream)

ViJth
(ft-)

Cott""urrity Typ.

RE-12 Left 6.5 Agrosfis stolonifera

Right 2.0 Agrosfis stoloniferal J u ncu s longistylis

Channel 2.5 Water
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RIPARI,AN COMPLEX DATA SHEET
Octobex 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number RE-13

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Soufhern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstof f Pe-ak, Utoh

GEOLOGIC PARENT MATERIAL: &ctle4ate 5s

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,315 ft.

SIZE OF COMPLEX: (see quontitotiw doto)

SOILS INFORMATION: (USDA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Aspen Right: Aspen/Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could inf luence
stotus).

APPARENT FORAGE TREND: Stob|e

ESTIMATED FORAGE PRODUCTION: 150 lbs./oc.

BEAVER ACTIVITY: none obserre,d
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: AAiNirg, gTAZiIg, hUNtiNg,

recreation.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslilte)

Picea pungens Aftemisia tidentata Ranunculus cymbalaia Agrosfs stolonifera

Populustremuloides Potenffia truticosa Equisetum avense Carex lanuginosa

Pinus pnderosa Sy mpho ica rpos o re o Phllu s AftemHa dracunculus Festuca ovina

Eigaron divergens. Juncus sp.

Achlllea millefoltum Hymus trachycaulus

Lupinus sp. Juncus arcticus

POOL ATTRIBUTES
o/o €taa in pools: n/o (no woter of this site)
o/o pool area made up of pools > 2'deep: nla (no woter of this site)

AQUATIC VEGETATION
o/o streambed with filamentous algae: n/o (no woter of this site)
o/o stream margin with rooted aquatic: n/a (no woter of this site)

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135"): 0
o/o bank length with overhanging vegetation: 5

BANK CONDITION
o/o bank length vegetated, stable: 50
o/o bank length unvegetated, stable: 40
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: t0

BANK STABILIW (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon

wos meosured by onother teom of scientists).

NOTES:
1) Photo token from both sides.
2) euontitotire filethods: Used USDA Forest Service Protocol for Level III by meosuring the

plont communities using the line tntercept method.
3) Site wos dry.
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DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

USDA Forest Service Protocol (19921

UPLAND VEGETATION
Aftemisia tidentata/Elymus trachycaulus

Poplustremuloides

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species
Agrosfs stolonifera/Ranunuculu s cymbalaia

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
R(rcK
WATER/MUD/DRY CHANNEL
Moss

10.00
10.00

7.00

20.00
7.00
0.50
0.00
0.50
0.00

Sample Site Othet
Name

SiJe of
Stream
(l"okiog
Jownstream)

\fiJth
(ft.)

Comrnunity Type

RE-13 Left 3.5 Agrosfis stolon ife ra/Ran u n cul u s cym b al ai a

Right 3.5 Agrosfrs stolonifera/Ran u nculu s cym balaia

Channel 1 . 0 Rock & Bareground
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RIPARIAN COMPLEX DATA SHEET
October 2OO5

CLIENT: donyon Fuel ComPonY

COMPLEX: Rinerine - Number R-07

WATERBODY NAME: AAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2AO5

OBSERVER(S): P.D. Collins

OUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Crrslle4ote Ss

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,220 ft.

SfZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. i997 (Unpub.). MantiLa SalNational Forest. MantiDivision. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Aspen/ Sp?uce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Gommunity Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movement could influence

stotus).

APPARENT FOMGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 1OO IbS./OC.

BEAVER ACTIVITY: none obserred
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: llinirg, grorzarg, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Juniperus communis Achlllea millefolium Agros0s stolonifera

Populus tremuloides Potentilla fiaticosa Equisetum aruense Carex lanu$nosa

Betula occidentalis Uftica dioica Juncus longistylfs

Aftemisia ludoviciana

POOL AfiRIBUTES
o/o etaa in pools: nlo (no woter of this site)
o/o pool area made up of pools > 2'deep: nlo (no woter of this site)

AQUATIC VEGETATION
% streambed with filamentous algae: nla (no woter of this site)
% stream margin with rooted aquatic: nla (no woter of this site)

BANK TYPE & VEGETATION OVERHANG
7o bank length undercut (<90): 35
o/o bank length gently sloping (>135): 50
o/o bank length with overhanging vegetation: 35

BANK CONDITION
o/o bank length vegetated, stable: 35
o/o banft length unvegetated, stable: 30
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 35

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side); unstoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom proflles ond other geomorphologicol doto for the Eost Fork of Box Carryon
wos meosured by onother teom of scientists).

NOTES:

1) Photo token from the left side
2) Quontitotive lulethods: Used USDA Forest Service Protocol f or Level IrI by meosuring the
plont comnunities using the line intercept method.
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DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtC) & COMMUNTTY TypE :

R{7: Gover bv communitv hroes in Bo- Canvons lOctober ^a051.

USDA Forest Service Protocol (1992)

UPI-AND VEGETATION
Picea pungens

Poptlus tremuloides

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species
C a rex I a n u gi n os a/Agros0s stolo nife ra

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

7.00
10.00

5.00

17.00
5.00
7.00

10.00
0.00
0.00

Sao"ple Site Othet
Name

SiJ. 
"f

Str""m
(looti-d
dolrnrtrean)

\fiJth
(ft.)

Community Typ"

R-07 Left 5.0 Agrosfis stolonifera/Carex lan ugin osa

Right 0.0

Channel 7.0 Bareground
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RIPARIAN COMPLEX DATA SHEET
Ocbber 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: R,iverine - Number R-09

WATERBODY NAME: Moin Fork Box C,anyon

LOCATION: Southern Wosofch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Emery WesI, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,?tO ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service. 1S7 (Unpub.). MantiLa SalNational Forest. Manti Division. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/ Aspen Right: Aspen/ Horsetoi I

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movernent could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 550 lbs./oc.

BEAVER ACTIVITY: none obserred
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: l/tining, g?ozillg,, hunting,
recreat.on.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslilre)

Picea pungens Sal{xlutea. Ranunculus cymbalaia Agrodis stolonikra

Populustremuloides AftemHa tidentata Equisetum evense Juncus longistylts

Juniperus scopulorum Rosa rvoodsf Uftica dioica Juncus arcticus

POOL ATTRIBUTES
o/o eraz in pools: 50
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
06 streambed with filamentous algae: 0
o/o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 40
7o bank length gently sloping (>135'): 40
0/o bank length with overhanging vegetation: 50

BANK CONDITION
o/o bank length vegetated, stable: 75
o/o bank fength unvegeteted, stable: 10
7o bank length vegetated, unstable: 0
7o bank length unvegetated, unstable: 15

BANK STABILITY (bankfull area only; many sideslopes above these areas were quite unstable): stoble
(left side); moderotely stoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profibs ond other geomo?phologicol doto for the Eost Fork of Box hnyon
wos ]neosured by onother teom of scientists).

NOTES:

1) Photo token from the left side.
2) Quontitotive friethods: Used USDA Forest Service Protocol f or Level III by meosuring the
plont communifies usirg the line intercept rnethod.
3) The left side of theriver there wos hod mostly riporion species. It wos difficult to tell if it
wos from hillside water or streotn. Seemed more like streom influence.
4) The right side hod hillside woter inf h.pnce.
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DATA SUMMARIES

GREEN L|NE W|DTH (HYDRTC) & COMMUN|TY TYpE :

R{19: Cover bv communihl hroes in Box Canvons lOctober 20051.
USDA Forest Service Protocol (19921

UPLAND VEGETATION
Populus tremuloides

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Agrostis *olonifera
Agrosfs stdonife n/Ranu nuculus cy mbalaia
Juncus longistyltvEquisetum aruense
J uncus arcticu{J uncus longistylis

TOTAL COVER (Upland Species)
TOTAL COVER (Ripadan Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

4.50
4.00

10.50

10.00

10.50
1E.50
0.00
0.00
0.50
0.m

9 l

S"mple Sitc Other
Nalne

SiJe of
Stneam
(lo"biog
Jownstream)

ViJth
(ft.)

Co"""unity Typ.

R-09 Left 14.5 A grosfis st ol o n ife ra/J u n c u s I o n g i styl i s /J . a rct i c u s

Right 4.0 Agrosfrs stolonifera/Ran u nculu s cym b alaia

Channel 0,5 Water
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RIPARTAN COMPLEX DATA SHEET
October 2OO5

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number R-11

WATERBODY NAME: Moin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, ?OO5

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: hstlegote 5s

ASPECT: NNW

VALLEY BOTTOM WPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,180 ft.

SIZE OF COMPLEX: (see guontitotiw doto)

SOILS INFORMATION: (USDA Forest SeMce. ,|997 (Unpub.). Manti La Sal National Forest. Manti DMsion. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
o Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of de.eper, more stony, ond sondier soils: 15%

ADJACENT UPIAND VEGETATION (looking downstream)

Left: Spruce/Gross Right: Aspen/Wood's Rose

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors' upper bonk movemenf could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FOMGE PRODUCTION: 350 lbs./oc.

BEAVER ACTIVITY: none obserrred
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, g?azatlp,, hunting,

recreation.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Rosa rvoodsli E ptfll o bi u m a n g u s/ifoli u m Agrostis stolonifera

Populus tremuloides Equisetum evense Juncus longistylis

Ranunculus cymbalaia Juncus arcticus

Poa secunda

POOL ATTRIBUTES
o/o otea in pools: 50
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 40
o/o bank length gently sloping (>135): 60
o/o bank length with overhanging vegetation: 10

BANK CONDITION
% bank length vegetated, stable: 35
o/o bank length unvegetated, stable: 0
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 65

BANK STABILIW (bankfult area only; many sideslopes above these areas were quite unstable):
moderotely stoble (left side); stable (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon

wos meosured by onother teom of scientists).

NOTES:
1) Photogroph token from the left side.
2) Quontitotiw Altethods: Used USDA Forest Service Protocol for Level III by meosurirg the
plont communities usirg the line intercept method.
3) Right sfoke wos missirg. For tronsect, we meosured from ospen tree(see photo) with blue

flog.
4) Right side hod no qetotion; oll unstoble left side orc. 70%vq(ave. of two sides therefore
35% (see Bonk Condition oborae).
5) Leff side hod more riporion ve4etation ond less uplond.
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DATA SUMMARIES

GREEN L|NE WIDTH (HYDRIC) & COMMUNITY TYPE :

USDA Forest Service Protocol (1992)

UPI.AND VEGETATION
Picea pungenvPoa secunda

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species
Agros0s stolonife ra/J u ncus longistylts
J uncus longistyltvEquisetu m arue nse

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

13.50

6.00
3.00

13.50
9.00
4.00
0.00
0.50
0.00

Sample Sit" Other
Name

SiJ. of
Strean
("oki''g
Jownstream)

ViJth
(ft.)

Comrnunity Typ"

R-11 Left 9.0 Equisetu m aruense/A.grostis stolonifera/Juncus longistylis

Right 0

Channel 4.5 Water (0.5); bareground (4.0)
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RIPARIAN COMPLEX DATA SHEET
OctoLer 2005

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number R-13

WATERBODY NAME: liloin Fork Box Canyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: NNW

VALLEY BOTTOM TYPE:TI

STREAM GMDIENT: -2o

ELEVATION: 8,175 ft.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: (USOA For6t SeMce. 1997 (Unpub.). Manti La Sal National Forest. MantiDivision. Price, UT.)

o Soil Map Unit No. 57
. Family: Folcon
. Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEG ETATI ON (looki ng downstream)

Left: Spruce Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeo?dupper bonk movement could inflwnce

stotus).

APPARENT FOMGE TREND: moderofely stoble

ESTIMATED FOMGE PRODUCTION: 500 lbs./oc.

BEAVER ACTIViW: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Mining, grazirg, hunting,

recreation.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslake)

Picea pungens Potandna fruticosa Equisefum aruense Agrostis stolonifera

Populus tremuloides Juniperus communis Cidumsp. Carex lanuginosa

Salix lucida Ranunculus cymbalaia Juncus longistylis

Safi sp. Bromus cadnatus

Elymus trachycaulus

Juncus arcticus

Poa fendleiana

POOLATTRIBUTES
olo dta? in pools: 70 (slow water this time of year)
o/o pool area made up of pools > 2' deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
7o bank length gently sloping (>135"): 65
o/o bank length with overhanging vegetation: 50

BANK CONDITION
o/o bank length vegetated, stable: 80
o/o bank length unvegetated, stable: 20
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 0

BANK STABILIry (bankfull area only; many sideslopes above these areas were quite unstable): stoble

CHANNEL MORPHOLOGY
(Cross-secfions, sfreom profiles ond other geomorphologicol doto for the Eost Fork of Box Canyon
wos meosured by onother teom of scientisfs).

NOTES:
1) There wos o discreponcy with totol tronsect lergth between t999 (42 ft.) and Oct 2003 (45

ft.); July ?O04, October 2004, July 2005, October 2005 were consistent ot 45 ft.
2) Quontitotire AAethods: Used USDA Forest Service Protocol for Level III by meosuring the
plont communities using the line intercept method. 6reen Line: Also meosured on these tronsects.
3) Photogroph token from the left side.
4) About 15 ft of right side riporion community (Redtop/Wiregross) was inf luence by tributory on

thot side.
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5) The upper bonks we?e wetlond ond probobly inf luenced by the streqm woter.
6) Redtop wos increosirg ond dominoted the riporion community os o whole.

DATA SUMMARIES

GREEN L|NE WIDTH (HYDRTC) & COMMUNTTY TYPE :

Sample Site OtL.r
Name

SiJ" "f
Stream
(lo"ktlE
dovnatream)

vidth
(ft.)

Co--uaiq' fr*

R-13 Left '17.0 Agrostis stolonifera

Right 't9.0 Agrosfis stolonifara/Salix lutea/Carex lanu ginosa

Channel 2.0 Water

USDA Forest Service Protocol (1992)

UPI,.ANO VEGETATION
Picea pungens

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Agrostis stolonifera
Agrostis stolo nife ra/J u n c u s a rctic u s
Agrostis stolonife ra/S alix lu cida

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

8.00

17.@
15.00
4.@

E.00
36.@
0.00
0.00
2.@
0.00
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RIPARTAN COMPLEX DATA SHEET
October 2005

CLIENT: Conyon Fuel ComPonY

COMPLEX: Riverine - Number R-15

WATERBODY NAME: rlAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 3 - 8, 2005

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utah

GEOLOGIC PARENT MATERIAL: Costle-gote 5s (Blockhowk Fm just upstreom)

ASPECT: N

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -2o

ELEVATfON: 8,170 ft.

SIZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: (USDA Forest SeMce. 1997 (Unpub.). MantiLa SalNationalForest. MantiDivision. Price, UT.)

o Soil Map Unit No. 57
o Family: Folcon
o Composition:

o Folcon Fomily Soils: 55%
o Sondstone Outcrop: 30%
o Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: octiw movement (not climox)

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: ?OA lbs./oc.

BEAVER ACTIVITY: none obserlred
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PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: l^inirg, g?ozat:g,, hunting,

recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hcea pungens Juniperus communis Asfersp. Agros0s stolonifera

Populus tremuloides Sy m ph o fu a rpos o re o ph ilu s Equisetum evense

Comus stolonifera Salix lutea E pirl o N u m a n g u stifoli u m

POOL ATTRIBUTES
o/o draa in pools: 50
o/o pool area made up of pools > 2'deep: 0

AQUATIC VEGETATION
06 streambed with filamentous algae: 0
o/o stream marcin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 40
o/o bank length gently sloping (>135"): 5
o/o bank length with overhanging vegetation:2Q

BANK CONDITION
o/o bank length vegetated, stable: 30
o/o bank length unvegetated, stable: ?O
% bank length vegetated, unstable: 10
o/o bank length unvegetated, unstable: 40

BANK STABILI1y (bankfull area only; many sideslopes above these areas were quite unstable): stoble

(left side); unstoble (right side)

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond othe? geomorphologicol doto for the Eost Fork of Box Conyon

wos meosured by onother teom of scientists).

NOTES:

1) Left side hod horsetoil in the "uplond' o?es,but it wos high enough in elewtion thot wefelt it

wos influenced by side-slope woter.
2) Quontitotive rlAethods: Used USDA Forest Service Protocol for Level ITI by meosurirg the

pfont communities using the line intercepf method. Green Line: Also meosured on these tronsects.

3) Lervgth of tronsect line in Oct. 2OO3 wos less thon 1999 due to movement; since thot time it os

been consistent (26 ft.).

102



Page 3;R-l5
Box Canyon Study
October 2005

4) Photo from tggg wos from o different ploce (stoke num# indicoted I wos in the co?rect
focotion in Oct 2003, July 2004, July 2005, Oct 2005).
5) Right side hod potchy ve4etotion ond sondy boreground oreos.Left side hod virtuolly no
riporion vegetotion.

DATA SUMMARIES

GREEN L|NE WIDTH (HYDRTC) & COMMUNITY TYPE :

R-15: Cover bv communihr hroes in Bor Canvons f October 2005t.
USDA Forest Service Protocol (1992)

UPI-AND VEGETATION
Poptlus tremuloidestPicea pu ngens

RIPARIAN VEGETATION
Dominant Wmdv Species

Dominant Herbaceous Species

Agrosfs stdonifera
Equisetum aruensis/C arex lanu$nosa

TOTAL COVER (Upland Species)
TOTAL GOVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

14.00

1.00
5.00

14.00
6.00
0.00
4.00
2,N
0.00

S"ntpl" Sit" Oth"r
Name

SiJ" "f
Stt""m
(l""klld
dournstreanr)

\F.idth
(ft.)

Cotnrt' "tity Typ"

R-15 Left 6.0 Eq u i set u m a rv e n se/Agrosfis st o I o n ife ra/C a rex I a n u g i n o s a

Right 0

Channel 6.0 Water (2.01: rock (4.0)

103



Page 4; R-l5
Box Canyon Study
October 2005

PHOTOGMPH IC DOCUMENTATION

t04



East Fork of Box Canyon Studies-Macroinvertibrate

Canyon Fuel Company, LLC - Sufco Mine has not received a copy of the 2005
Macroinvertibrate Survey Report to date. A copy of the Macroinvertibrate Study
will be submitted when Consultant completes it.
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PErEnseN HvoRoLOGIc. LLC

Report of Hydrologic Monitoring of the

East Fork of Box Canyon Creek, 2005

1.0 Introduction

Canyon Fuel Company's Sufco Mine is located in the southern Wasatch Plateau coal district,

approximately 20 miles east of Salina, Utah. During late 2003, longwall mining in the 3 Left

Pines East (3LPE) longwall panel commenced beneath a portion of the East Fork of Box

Canyon Creek, a tributary to Box Canyon Creek (Figure l). Beginning in mid-November

2003 and continuing through eafly January 2004, an approximate 2,000-foot reach of the

East Fork stream drainage was subsided. During 2005,longwall mining in the 4LPE and

5LPE panels occurred beneath the upper reaches of the East Fork of Box Canyon drainage

(Figure 1).

In accordance with Sufco's approved mining plan for the undermining of the East Fork,

Canyon Fuel Company committed to performing routine monitoring of discharge rates in

potentially impacted stream reaches and springs. Canyon Fuel Company commissioned

Petersen Hydrologic, LLC to perform this monitoring, commencing in October 2003. The

results of the ongoing monitoring activities at the East Fork of Box Canyon through 2005 are

summarized in this report.

Report of Hydrologic Monitoring of the
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PETEnSEN HYDRoLoGIc, LLC

Including this introduction, this report contains the following sections:

1. Introduction

2. Methods of Studv
J

3. Presentation of Data

4. Overview of Hydrology of the East Fork

5. Discussion

6. References Cited

2.0 Methods of Study

A site visit to the East Fork of Box Canyon was made on22-23 September 2003 with

representatives of the Utah Division of Oil, Gas, and Mining, the Manti La Sal

National Forest, and Canyon Fuel. During this site visit, locations along the East

Fork of Box Canyon Creek and at adjacent springs were selected for flow monitoring.

The designated monitoring sites were labeled and marked in the field with flagging

and wooden stakes. At a later time, three additional monitoring sites located further

downstream in the East Fork drainage were selected for monitoring.

Additional monitoring data in the East Fork drainage were collected as part of

Canyon Fuel Company's regular quarterly hydrologic monitoring program (DOGM,

200s).
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o The East Fork of Box Canyon was accessed and individual monitoring sites were

monitored at intervals specified in the approved monitoring plan. During the summer

and early fall months, the canyon was accessed by vehicle. Where possible, during

the late fall, winter, and spring months, the canyon was accessed using ATV's or

snowmobiles. During certain times of the year, the canyon could not reasonably be

accessed in a safe manner.

o Discharge rates in the East Fork of Box Canyon Creek and at springs were measured

using a stopwatch and a calibrated container. The measurements were performed by

diverting the stream or spring discharge through a plastic pipe and performing time-

to-fill measurements using a suitable container. Time-to-fill measurements were

repeated at a site until the discharge through the pipe had stabilized. Generally, after

the discharge from the pipe had stabilized, at least three additional time-to-fill

measurements were performed. The time-to-fill values measured after the discharge

had stabilized were averaged and used to calculate the discharge rate. Where noted,

in a few instances, such as where stream flow was partially obscured beneath the ice,

discharge rates in the East Fork were estimated.

. The monitoring station was digitally photographed during each monitoring event.

o The discharge data were compiled into electronic format and analyzed using

graphical methods.
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3.0 Presentation of Data

The locations of spring and stream monitoring stations in the East Fork drainage are shown

on Figure 1. Also shown on Figure I are the approximate areas of subsidence associated

with the mining of the 3,4, and 5 Left Pines East longwall panels in the East Fork drainage.

Discharge measurements for the East Fork of Box Canyon Creek and nearby springs during

2003,2004, and 2005 are presented in Table 1.

4.0 Overview of Hydrology of the East Fork of Box Canyon Drainage

The East Fork of Box Canyon is a small drainage that is tributary to Box Canyon Creek.

Box Canyon Creek is tributary to Muddy Creek about 2 miles below the study area.

Historically, discharge in the creek during the summer and fall months has ranged from about

8 to 22 gpm at the confluence with Box Canyon Creek (Utah Division of Oil, Gas and

Mining, 2005, on-line hydrology database). Appreciably higher flows are common during

the spring runoff season and during heavy precipitation events.

Historically, the upper extent of perennial discharge in the East Fork of Box Canyon Creek

has occurred below monitoring site EFB-6 (Sufco quarterly monitoring site Pines 106).

Above station EFB-6, the drainage is commonly dry or has only meager discharge (<l gpm;

Table 1). Below EFB-6, the discharge in the creek gradually increases downstream as a

result of discharge from shallow groundwater systems. Based on observations of the stream

channel made since 1998, it is apparent that the stream does not gain appreciably below

monitoring station EFB-I 1. Rather, it has been observed that surface-water discharge rates
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in the middle and lower reaches of the East Fork of Box Canyon (below subsided areas) are

sometimes lower than those near EFB-I1 located higher in the drainage. This is particularly

true in the hot summer and early fall months. This condition is likely a result of

evapotranspiration losses and groundwater-surface water interactions between the creek and

adjacent alluvial groundwater systems in the middle and lower reaches of the canyon.

It is noteworthy that climatic conditions in the region have varied substantially during the

period of monitoring at the East Fork of Box Canyon (2003-2005). This is illustrated by a

plot of the Palmer Hydrologic Drought Index (PHDI) for Utah Region 4 (Figure 2). The

PHDI is a monthly numerical value generated by the National ClimaticData Center (NCDC)

that indicates the severity of wet and dry spells. The PHDI is calculated from various

hydrologic parameters including precipitation, temperature, evapotranspiration, soil water

recharge, soil water loss, and runoff. Consequently, it is useful for evaluating the

relationship between climatic conditions and groundwater discharge and potentiometric data.

It is apparent in Figure 2 that the region was experiencing a mild to moderate drought during

late 2003 and the first three quarters of 2004. Beginning in October of 2004 the region

transitioned to a period of significant wetness that continued throughout 2005.

5.0 Discussion

On 10 October2003, priorto undermining in the East Fork drainage, the East Fork

monitoring stations were monitored and inspected to determine pre-mining conditions in the

canyon. The East Fork of Box Canyon Creek was first undermined using full-extraction
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longwall mining techniques in the 3LPE panel starting in mid November 2003 (Figure 1).

Undermining of the East Fork drainage in the 3LPE panel continued as mining progressed

southward until early January 2004. Undermining of the upper reaches of the East Fork of

Box Canyon in the 4LPE longwall panel began in early 2005 and continued for several

months. During November and December of 2005 the middle reaches of the East Fork of the

East Fork (near spring Pines 105; Figure 1) were undermined in the 5LPE longwall panel.

It was noted that discharge in the East Fork increased appreciably shortly after the stream

was first undermined in late 2003 with the 3LPE longwall panel (Table 1). A similar

occurrence was observed at spring Pines 214 (Table 1). This condition was anticipated and

was most likely related to the compression (squeezing) of the aquifer matrix as the stress

field associated with the progression of the longwall mining face moved through the area.

The effects of this phenomenon are apparent in the hydrograph of stream discharge at

monitoring station EFB-I1 in Figure 3. It is apparent in Figure 3 that the discharge in the

East Fork increased rapidly during November 2003 as mining progressed beneath the area,

then declined rapidly during December20A3 and January 2004 as the longwall face passed

beyond the region.

It was predicted prior to mining that tension fractures in the East Fork stream substrate would

likely have small (less than %-inch) apertures. Inspection of the stream substrate in 2003-

2004, after subsidence related to mining of the 3LPE had occurred, confirmed that this was

the case. Similarly, tension fractures in the East Fork stream channel overlying the 4LPE

and 5LPE longwall panels were observed to have small apertures. Other than some moderate
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bedrock cracking/buckling of a short (-40-foot) section of the stream substrate immediately

above monitoring station EFB-7, tension cracking of the stream channel overlying the 4LPE

and 5LPE was relatively minor.

It was also anticipated that tension cracks in the stream channel would be "dead-end"

openings that would not convey surface water out of the East Fork drainage or downward

into the Sufco Mine. Based on discharge measurements performed in the East Fork during

2003 and2004, it is apparent that no significant quantities of surface water were lost from

the drainage as a result of longwall mining in the 3LPE panel. Stream discharge data from

the 3LPE subsidence area measured during 2005 continued to support that conclusion. It is

also apparent in the 2005 data that discharge in the creek increased appreciably in response

to the wetter climatic conditions the region experienced durin92005.

In Figure 4,the maximum discharge measured in the creek (station EFB-l l, located near the

middle of the 3LPE panel) is plotted againstthe maximum downstream discharge rate below

the subsided area (stations EFB-11A, B, or C) for the period2003 - 2005. It is apparent in

Figure 4 that the quantity of water flowing out of the subsided area is similar to the

maximum quantity measured upstream in the creek (at EFB-11). During the spring and

summer months of 2004, the discharge at the downstream monitoring site was slightly less

than that measured above, while in November of 2004 and durin g 2005 the disch arge at the

downstream site was greater than that measured above. This information demonstrates that

appreciable quantities of surface water were not lost from the drainage (at least in the lower,

western half of the 3LPE panel area). The fact that groundwater contributions to stream
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baseflow have occurred consistently in the upper, eastern half of the 3LPE area since

undermining occurred suggests that stream flow was likewise not removed from the drainage

in the upper half of the 3LPE area. Based on this information, and the fact that the overall

discharge in the creek was generally similar to that observed and measured in pre-mining

years, there is no evidence to suggest that any appreciable quantity of surface water has been

removed from the East Fork drainage as a result of mining-related activities at the Sufco

Mine.

It was observed during December2003 that discharge from the springs located along the

base of the Castlegate Sandstone cliff on the northeast hillside above the creek ceased.

Decreases in discharge from spring Pines 214 werc also measured during this time. During

baseflow conditions in October 2003, the combined flow from springs EFB-12, EFB-13, and

EFB-14 was approximately 3.0 gpm (Table 1). Although itwas consideredunlikely, ithad

been predicted that discharge from these springs could be diverted small distances down-

gradient as a result of mining-induced cracking of bedrock near the springs. It is apparent

that this phenomenon occurred at these springs. Although there is currently no discharge

from these springs at the surface (EFB-12, EFB-13, and EFB-14),it appears that the

groundwater system that previously supported discharge from these springs now discharges

groundwater to the creek through diffuse seepage along the stream bank a short distance

lower in the drainage. This conclusion is based on two considerations. Firstly, a zone of

saturated soil and colluvium was noted along the stream bank slightly Oo*rr-**dient of the

spring locations at approximately the same time as the springs were going dry. On 8

December 2003, it was observed that the saturated sediments had slid, forming a small slump
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near the East Fork channel bottom. Visible groundwater discharge from the slumped

colluvial sediments was observed throughout 2005. It seems likely that this discharge, and

diffuse discharge occurring at other locations along the stream channel represent the

approximately 3 gpm of groundwater that was previously discharging from the springs

higher on the hillside.

The second line of evidence suggesting that discharge from the groundwater system that

previously supported springs EFB-12, EFB-13, and EFB-14 continues to flow into the East

Fork drainage is shown in Figure 5. In Figure 5, discharge measurements from monitoring

stations during six selected monitoring events are plotted together with their relative linear

distance down the stream channel from EFB-I. Measurements are plotted for the pre-mining

baseflow condition (10 October 03), the peak of mining-enhanced discharge in the creek (15

December 03), the early summer of 2004 after a minimal runoff season (25 June 2004),late-

season baseflow conditions after repairs to the stream channel (discussed later) had been

performed (2 November 20A4), during late spring runoff in a wet year (1 June 2005), and

during baseflow conditions in a wet year (27 October 2005). It is apparent in each of these

plots that discharge rates in the East Fork increased downstream from EFB-6 to EFB-11

(which generally conesponds to the area of spring discharge from near the base of the

Castlegate Sandstone). If the groundwater system that provided baseflow to the creek and

supported springs EFB-12, EFB-13, and EFB-14 was drained (i.e., the groundwater was

diverted downward into the mine or laterally into another drainage) measurable groundwater

contributions to baseflow discharge to the creek would not be anticipated. That the stream

continues to gain water through this reach under all seasonal and climatic conditions at
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magnitudes similar to those measured before mining supports the conclusion that only the

discharge locations of the impacted springs have been moved, and dewatering of the

groundwater system has not occurred.

When the East Fork drainage was visited early in the spring of 2004 (29 April2004), it was

noted that several short reaches of the creek were dry. The lengths of the dry reaches varied

from a few feet to a few hundred feet. Because the stream drainage was mostly covered

with snow during the December 2003 and January 2004 monitoring events, it was not known

whether the dry reaches of the creek existed prior to April 2004 or whether they had occurred

more recently. As discussed above, it has been demonstrated that surface water was not

being diverted into deeper geologic formations or into the Sufco Mine openings, nor was it

being redirected to adjacent surface water drainages. It is noteworthy that the dry stream

reaches were primarily observed in the Blackhawk Formation where thin- to medium-bedded

silty sandstone rocks were exposed in the bottom of the stream channel. Where these bedded

sedimentary rocks are exposed at the surface in areas that experienced subsidence fracturing

and high geologic stresses, the sandstones tended to buckle or break along horizontal bedding

planes. This resulted in loose slabs of rock lying on top of more competent rock in the

stream channel. The buckling of the thin-bedded strata likely occurs primarily near the

surface where there is no vertical confining pressure on the rocks. In deeper horizons where

there is vertical confining pressure, the buckling of the rocks is likely much less intense, and

fracture apertures (through which water can travel through the subsurface) are likely small.

During periods of low flow in the East Fork, surface water was observed flowing beneath the

loose, broken rock strata in the shallow subsurface, leaving the overlying channel surface
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dry. Surface water was also observed flowing through tension fractures that were largely

oriented parallel or sub-parallel to the direction of the stream flow. It is likely that

movement of surface water through both the loose, buckled, bedded sedimentary strata and

through the tension cracks was limited to the shallow sub-surface. This conclusion is

supported by the fact that the dry stream reaches were typically relatively short in length,

with generally only a few feet to a few tens of feet of topographic elevation difference

between the upper and lower extents of the dry reaches. Typically, surface water re-emerged

in the stream drainage where the first or second low-permeability shaley horizon intersected

the channel bottom. If the surface water beneath the dry stream reaches were migrating

through deep strata, it would be anticipated that the lengths of the dry reaches would be

longer (i.e., the surface water would re-emerge farther downstream at lower topographic

elevations).

The conclusion that the water flowing beneath the dry stream reaches was moving through

the shallow subsurface is also evidenced by observations at ledges and waterfalls in the East

Fork drainage. At many such locations, water was observed discharging from the waterfall

or ledge only a few inches to a few feet below the top of the ledge.

Beginning on 21 September 2004 and continuing to 5 October 2a04, repairs were made to

the stream channel in the East Fork to restore continuous surface water flow to the dry stream

reaches. In some locations, this was accomplished simply by removing the loose, buckled,

bedded rocks from the channel substrate, revealing the surface flow beneath. In other

locations, this was accomplished by placing bentonite in the stream channel in tension
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cracked zones. These repairs were successful in restoring surface water flow in essentially

all of the stream reaches in the East Fork channel subsided by the mining of the 3 Left Pines

East panel. When the East Fork drainage was monitored on 2-3 November2A04, it appeared

that stream flow in the drainage was continuous, although portions of the drainage were

obscured by snow and ice cover. Discharge measurements and site observations made

during 2005 confirmed the presence of continuous, substantial discharge in the stream from

EFB-7 to the confluence with the Main Fork of Box Canyon during all 2005 site visits.

Likewise, there was no indication of any downstream diminution in creek discharge that

would indicate that surface flow was being diverted into the subsurface.

It is noteworthy that discharge from spring Pines 214 inqeased steadily beginning in August

2004 and continuing through 2005 (Figure 6; Table 1). Pines 214 flowed at approximately 2

gpm prior to undermining, then surged to 37 gpm concurrent with undermining in November

2003, then declined to as little as 0.08 gpm in June 2004 after mining had occurred. Since

August 2004 the discharge has inmeased steadily from 0.09 gpm to 0.54 gpm in August

2005. Discharge from this spring will continue to be closely monitored to determine whether

this recovery continues.

Discharges from spring Pines 105 and the spring at EFB-8 are plotted in Figure 7. The

spring at EFB-8 is situated near the eastern margin of the 3LPE panel, while Pines 105 spring

is located near the middle of the 5LPE panel (Figure 1). It is apparent in Figure 7 that

discharges from these springs have not declined in response to longwall mining in the 3LPE,
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4LPE, or 5LPE panels. This suggests that the groundwater systems that support these

springs have not been impacted appreciably as a result of the subsidence of the spring areas.

Spring Pines 105 was monitored on 21 December 2005 to determine whether impacts to

spring discharge had occurred. The spring area had recently been undermined during

November and December of 2005. A small-aperture subsidence fracture was observed along

the north canyon rim trending toward a location about 100 feet upstream of the spring

discharge location. However, the discharge measured at the spring was substantial (9.3 gpm)

which was similar to that measured previously on 29 September 2005 (9.6 gpm) before the

spring area was undermined. Discharge at spring Pines 105 will be monitored closely in the

future for any potential mining-related impacts.

A 40-foot zone of dry streambed and buckled bedrock stream substrate was observed

immediately upstream of EFB-7 during 2005. Stream flow in this zone apparently flowed

through the shallow subsurface before reemerging about 2 feet below EFB-7 (subsequent

discharge measurements during 2005 were taken at that location). This condition is likely

related to longwall mining in the 4LPE panel, as no subsidence at the site was noted during

mining of the adjacent 3LPE panel. This was the only notable occunence of bedrock

fracturing/buckling of the stream substrate observed during 2AA5 in the East Fork. Based on

previous experience in the East Fork drainage, it is considered likely that this short reach of

dry stream channel will naturally heal over time (if it is not manually repaired by the mine).

As discussed above, discharge data from the East Fork stream channel above EFB-6 indicate

that the East Fork drainage is usually mostly dry above EFB-6. During 2003 and2004, aIl
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monitoring stations above EFB-6 were dry, with the exception of a small discharge (-0.5

gpm) measured at EFB-4 (Table 1). Discharge near EFB-4 was typically present for a

distance of several tens to hundreds of feet above or below the EFB-4 during 2003-2004.

Additionally, during 2003-2004 there were a few localized muddy/damp zones a few tens of

feet in length present between EFB-5 and EFB-2. During 2005, no discharge was measured

at EFB-4, although muddy/damp zones continued to be present in the East Fork between

EFB-5 and EFB-2 (including near EFB-4). Stream flow in the poorly defined stream channel

above EFB-2 was not observed prior to 2005, nor was it observed in 2005.

Continuous discharge in the East Fork of Box Canyon during 2003-2004 typically began at

EFB-6. During 2005, continuous discharge in the East Fork also began at EFB-6.

Historically, discharge in the creek increased rapidly between EFB-6 and EFB-7 (Figure 8).

During late 2005, while seepage continued to occur at the marked EFB-6 monitoring

location, it was apparent that considerably more discharge emerged from the stream channel

about 30 feet below the marked EFB-6 location. It is unclear whether this slight shift in the

location of the emergence of discharge in the East Fork is a mining-related occurrence, or

whether it is the result of other factors. Regardless of the cause of the minor shift, substantial

discharge (appreciably greater than that present during2003-2004) was present throughout

2005 at alocation about 30 feet below EFB-6.
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Figure 1 Monitoring locations in the East Fork of Box Canyon.
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Canyon Fuel
Cornpany, LLc,

Sufco flline

Ken May, General Manager
397 South 800 West
Salina, UT 84654
(4i!5) 2864400 - Office
(rB5) 286-C499 - FaxA Subeldiary of Ardr lfestern Stuminous Granp, LLC.

Vie=Certined Mail

January 23,2006

Manti-LaSal National Forest t
c/o Mr. Dale Harber - NEPA Coordinator
599 W. Price River Drive
Price, Utah 84501

RE: Canyon Fuel Company, LLC, Sufco MIne; Continued Mining in State of Utah Coal Lease
ML 49443-OBA, commonly referred to as the "SITLA Muddy Tract Lease"

Dear Mr. Harber:

As required by State mining regulations (R645-301-525.700), Canyon Fuel Company, LLC
(CFC) Sufco Mine is notifying you of the mine's plan to expand mining into Sections 4, S, 7(Lots
2, 3,4, S1/2NE114, SE1/4), 8, and 9, in Township 21 South, Range 5 East, SLB&M. CFC
currently holds the coal lease in this area, commonly refened to as the "SITLA Muddy Tract
Lease'and plans to mine State of Utah Coal Lease ML 49443-OBA underlying National Forest
lands in these areas. Mining is ongoing and will contlnue through approximately 2011.
Longwall mining is projected to commence in these areas in early 2A07. No subsidence or
surface disturbance will occur as the result of developing the mains in any of the areas listed.
Minor surface subsidence may occur in areas where longwall mining will be conducted, but no
surface or ground water flows will be interrupted or diminished as a result of this mining activity.
Copies of the mine plan may be examined at the Sevier County Courthouse or at the Utah
Division of Oil, Gas & Mining offices in Salt Lake City, Utah.

lf you have any questions regarding this letter or would like to discuss future mining plans for
the above referenced sections, please call Mike Davis at (a35) 2864421 or me at (43S) 286-
4400.

Sincerely,
Canyon Fuel Company, LLC.
Sufco Mine

Kenneth E. May
Mine Manager

Wayne Hedberg, Utah Division of Oil, Gas & Mining
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Ken May, General Manager
397 South 800West
Salina, UT 84654
(435) 286.4400 - Office
(435) 2864499 - Fax

Via Certified Mail

January 23,20Oo

Emery County Water Conservancy District t
c/o Mr. Jay Mark Humphrey
PO Box 998
Castle Dale, Utah 84513

RE: Canyon Fuel Company, LLC, Sufco Mine; Continued Mining in State of Utah Coal Lease
lVlL 49443-OBA, commonly referred to as the "SITLA Muddy Tract Lease"

Dear Mr. Humphrey:

As required by State mining regulations (R645-301-525.700): Canyon Fuel Company, LLC
(CFG) Sufco Mine is notifying you of the mine's plan to expand mining into Sections 4, 5, 7(Lots
2, 3,4, S1/2NE114, SE1/4), B, and 9, in Township 21 South, Range 5 East, SLB&M. CFC
currently holds the coal lease in this area, commonly referred to as the "SITLA Muddy Tract
Lease" and plans to mine State of Utah Coal Lease ML 49443-OBA underlying National Forest
lands in these areas. Mining is ongoing and will continue through approximately 2011.
Longwall mining is projected to commence in these areas in early 20A7. No subsidence or
surface disturbance will occur as the result of developing the mains in any of the areas listed.
Minor surface subsidence may occur in areas where longwall mining will be conducted, but no
surface or ground water flows will be interrupted or diminished as a result of this mining activity.
Copies of the mine plan may be examined at the Sevier County Courthouse or at the Utah
Division of Oil, Gas & Mining offices in Salt Lake City, Utah.

lf you have any questions regarding this tetter or would like to discuss future mining plans for
the above referenced sections, please calt Mike Davis at (435) 286-4421 or rne at (435) 286-
4400.

Sincerely,
Ganvon Fuel Companv. LLC.

Kenneth E. May
Mine Manager

Wayne Hedberg, Utah Division of Oil, Gas & Mining

Ganyon Fuel Company,

P:\GOVT2006\Water Conservancy District\Emery County Water Conservancy Dist ltr 050123.doc
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APPENDIX C

Legal Financial, Compliance and Related Information

Annual Report of Officers
As submitted to the Utah Department of Commerce

Other change in ownership and control information
As required under R645-301-110

CONTENTS

Submitted in Canyon Fuel Company,LLc General Chapter One
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APPENDIX D

Mine Maps

As required under R645-302 -525-27 0

CONTENTS

Mining Progress Map 2005

I
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APPENDIX E

Other Information

In accordance with the requirements of R645-301 and R645-302

CONTENTS

None


