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To enter text, click in the box and. We your response. If a box already contains an entr! select the entry anl type
the replacement. You can use the tab key to move from one field to the next. To select a check box, click in the box or
type an x.

GENERAL INT'ORMATION

Canyon Fuel Company, LLC
SUFCO Mine

05t20/2007
ct04Lt002
Kenneth E. May, General Manager

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
Designated Representative
Resident Agent

-(esident Agent Mailing Address
Imber of Binders Submittedv

(435) 286-4880
(435) 286-4499
kmay @archcoal.com or mdavis @ archcoal.com
397 South 800 West. Salina. UT 84654
C. T. Corporation
Corporation Trust Center
1209 Orange Street, Wilmington, DE
l-Salt Lake City and l-Price Field Office

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

Permit T I D N umber Descrintion b4pir4!!on Date
MSHA Mine ID(s) 4200089 Minesite

1211UT090008901 Waste Rock Disposal
MSHA Impoundment(s)

NPDES/UPDES Permit(s) ll-t0022918 Minesite Sediment Pond Major
Industrial

Apri l  30, 2011

urR000576 Multi-Sector Stoffn Water Permit December 31. 20ll
PSD Permit(s) (Air) DAQE-AN0665008-06 Minesite Air Quality Approval Order

BAQE-I26-88 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. Specify whether the information is included as Appendix A to this report
or currentlv on file with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments
Other

lechnical Data:
v

Climatological
Subsidence Monitoring
Vegetation Monitoring
Raptor Survey

Soils Monitoring
Water Monitoring

First quarter

Second quarter
Third quarter
Fourth quarter

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

East Fork of Box
Canyon Monitoring

Included or on file with DOGM Comments
Included On File

Required
Yes No
IX
XT
XT

Tx
X

T
T

nn
tr
tr
T

NT
trT

REPORTING OF OTHER TECHNICAL DATA
List other technical dnta and infortnation as required under the approved plan, which must be

periodically submitted to the Division. Specify whether the information is included as Appendix B to this report
or currentlv on file with the Division.

Included or on file with DOGM Comments
Included On file

Certified Reports prev. submitted
Certified Reports prev. submitted

Included on disk in Appendix B

Included in Appendix B
Included in Appendix B
Included in Annual Report 2006
Confidential Folder
lncluded in Appendix B

Data previously submitted
Data previously submitted
Data previously submitted

lncluded in Appendix B

Macroinvertibrate Study will be submitted
when Consultant completes it.

Included in Annual Report 2006
Confidential Folder

Req
Yes
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xReminder: If equipment has been abandoned during 2006, an amendment must be submitted 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, FINANCIAL, COMPLIANCE AND RDLATED INFORMATION
Change in administration or corporate structure can often bing about necessary changes to

information found in the mining and reclamation plan. The Division is Requesting that each permittee reyiew
and update the legal, financial, compliance and related information in the plan as part of the annual report.
Please provide the Department of Commerce, Annual Report of Officers, or other equivalent information as
necessary to ensure that the information provided in the plan is current. Provide any other change as
necessary regarding land ownership, lease acquisitions, legal results from appeals of violations, or other
changes as necessary to update information required in the mining and reclarnation plan. Include certified
rtnancial statements, audits or worksheets, which may be required to meet bonding requirements. Specify
whether the information is currently on fiIe with the Division or included as Appendix C to the report.

Legal / Financial Update Required Included or on File with DOGM Comments
Yes No Included On file

Department of Commerce,
Annual Report Officers

Other

Submitted in Canyon Fuel Co.
General Chapter One

XT T

EE E n
T
TIT T

MINE MAPS
Copies of mine maps, current and, uplo-date through at least December 3I , 2006, are to be provided to

the Division as Appendk D to this report in accordance with the requirements of R645-301-525.240. These
map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall kep mine maps confidential. Please providz a CD.

Map Number(s) Map Title/ Description Confide
Yes

Mining Progress 2006
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OTIIER INT'ORMATION
Please provide any comments of further information to be included as part of the Annual Report. Any

other attachments are to be provided as Appendk 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
O :\FORMS\Annual mt\Annual. doc
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APPENDIX A

Certified Reports

Excess Spoil Piles
Refuse Piles

Impoundments

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, maps, and other intbrmation
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'



2006 SUBSIDENCE RTPORT

CANYON FUEL COMPANY, LLC

SUFCOMINE



INTRODUCTION

Canyon Fuel Company LLC, SUFCO Mine's 2006 subsidence report is an update of annual
subsidence data that has been accumulated since I97 6 as the former Southern Utah Fuel
Company. Prior to 1985, the data was derived from conventional survey methods. Since then,
photogrammetric surveys have been employed to monitor the ground movement.

During 1985, the entire SUFCO Mine property was flown to establish a set of baseline
photography and a gnd of surface elevations. Where possible, &fl elevation was
photogrammetrically determined on an approximate 200-foot gnd. These original X, y and z
locations serve as a comparative base for determining ground movement in the succeeding
years. Other lease holdings that are acquired are flown for similar baseline information. Lease
IJ-632I4 was flown in 1991 and the 150-acre modification to lease TJ-632I4 and lease UTU-
7 6195 were flown in 1999. Lease ML 49443-OBA was flown in 2006.

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 cuffent, 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 conffol monuments,
overburden contours, subsidence contours, surface tension cracks, a cuffent outline of the
mine, a one year mining projection and other miscellaneous items as explained in the legend.



SUBSIDENCE HISTORY

SUFCO Mine began operations that cause surface subsidence in June 1976. Continuous
miners were used to extract coal from pillars that were developed as part of a retreating panel.
The panels were approximately 650 feet wide and varied in length up to 2,500 feet. The
average mining height approached 1 1 feet and the extraction ratio averaged about 807o.

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 reffeating 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 12.5 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.

DORMAI{T AITD 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 mav not be shown on the
current subsidence map.

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



The 2005 subsidence map (Map 1)
monitoring. Each subsidence area is
each follows:

AREA 1

2006 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 area is composed of five continuous miner panels that averaged 650
feet in width. Mining height averaged 1 1 feet with about an 807o extraction ratio.

Subsidence ranged from 4.5 feet to a maximum of 8.5 feet. It was first detected in 1976 and
continued until 1985. No surface movement was detected in this entire area from 1986 to
1989. Area 1 was not digitrzed 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. Underminins ceased in 1984.

9'

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

AREA 3

This area is another continuous miner section, but the extracted area is a portion of mains with
protective barriers instead of a panel. Coal recovery was moderate with mined areas which
were subcritical. Underminine 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 I98l .
The area appeared stable in 1988 and 1989. It has not been monitored since 1989 and is
considered dormant.

AREA 4

This subsidence area is comprised of three continuous miner panels. The mining height
averaged 1 1 feet with a good extraction ratio. Undermining ceased in 1985.

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



AREA 5

The four continuous miner panels that make up this area were mined from September 1978, to
November 1981. Mining height averaged 11 feet with an 807o extraction ratio.

Maximum subsidence was 5 feet with no detectable changes from 1985 through I99T. This
area has not been monitored since 199I. 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 escalpment is intentional and is part of a study
agreed upon by SUFCO Mine, the Division of Oil, Gas and Mining, the Bureau of Land
Management and the U.S. Forest Service. This particular section of escarpment was removed
from the "no subsidence zofle" to study the effects of longwall mining on the escarpment.

Area 6 has shown no sisnificant 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 t994. Therefore. this area will also be considered dormant.

AREA 8

Undermining this area began in June 1983, and was sporadic until 1992. Continuous miners
were used with extraction ratios over 80Vo 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 vertisal movement has been detected since
1993. This area is dormant.



AREA 9

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

AREA 10

Area ten is a longwall mining block that began in January 1992. Mining was completed in
August 200I. The entire surface area above this block was digitized for base-line elevations
during I99I. Maximum subsidence shown to date is seven feet. This area has 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 survey of this location was conducted late rn 1992. A detailed survey of
the post-mining subsidence effects was provided in the 1993 report.

AREA 1 1

Area eleven is an extension of the last longwall panel in Area ten. It extends into a 150-acre
modification to lease IJ-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 sisnificant movement in the last few vears 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 2001 . This area is
active and being monitored.

AREA 13

Area thirteen is a longwall mining block consisting of seven panels on lease IJ-632I4 and
lease ML 49443-OBA. An elevation baseline for the area included on lease TJ-63214 was
established in l99I and the elevation baseline for the area included on lease ML 49443-OBA
was established in 2006. Longwall mining is scheduled to begin in March 2001 and continue
until 2010. This area will be considered active tn2007 and will continue to be monitored for
several vears.



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 15o. Individual
measurements ranged from 10o to 2lo .

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

SUB SIDEI.{CE TENSION CRACKS

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

The U. S. Forest Service completed a tension crack study in 1978. They monitored twenty-two
different cracks (located in Area 1) with widths varying from 1/8 inch to six inches. Results
show that most cracks self-heal, or close, from I37o to L007o 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 tn 2004 to observe the behavior of these
cracks. A chart of this data is included at the end of this report. These cracks will be checked
again in 2007 and an updated chart will be included in the 2001 subsidence report.



DETAILED LONGWALL SUB SIDENCE 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
wea. Then two base lines were established one 3000 feet long running parallel down the center
and the second 1300 feet long perpendicular across the 961 feet wide panel. Markers were
installed along these lines on 100 feet spacing using approximately 2.5 feet long rebar with an
aluminum cap or a hardened nail drilled into the exposed rock. Initial horizontal and vertical
readings were obtained by shooting each marker with a Topcon GTS-3 distance meter from
the monitoring points.

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

CONCLUSION

Areas 1.,2,3, 4,, 5, 6, J, 8,,9, 10, 11 are all considered to be dormant. Photographic coverage
can be obtained if circumstances deem it necessary. There is active longwall mining tn Area 12
until February of 2007 causing subsidence. Yearly monitoring of Area 12 will continue until it
has been determined that subsidence has ceased. The baseline elevations for the new longwall
panels on lease }dL49443-OBA in Area 13 were established in 2006. Longwall mining in this
area will begin in March 2007 . Subsidence monitoring in this area will start in 2001 and will
continue for several years. The monitoring of the subsidence cracks in the escarpment along
upper Box Canyon will continue.

KBB:kb
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CRACK STA]ION
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BOX CAI{YON ESCARPMENT CRACKS
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PINES TRACT VEGETATION STUDY

Prepared by
Keith W. Zobell, Environmental Specialist

July 31,2006

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

On July 18, 2006 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 trip was to revisit all of the original photographic points that have
been established and to retake photographs at each of the sites and to determine the
general vegetation growth, plant vigor and plant condition at each of the established
photographic sites. These sites are revisited each year at approximately the same date so
as to reduce any possible seasonal variations. Photographs of each site are identified and
included at the end of this report.

The weather records at the SIIFCO Mine site showed that approximately 7 57o of the
normal moisture had been received through the end of June 2006, for this moisture year.
This below normal moisture has had some influence on the overall growth and vigor of
the vegetation of the area. The overall growth is still fairly good and definitely better
than what was observed during the drought years. The stream in Box Canyon continues
to basically dry above monitoring station 090. The stream flow starts just below station
090. There are some small intermittent flows above station 090 up to Pines monitoring
station 2I9, with the creek being totally dry above this station. 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 at monitoring station Pines 105 and photographic point
10 is dry. This area was under-mined in late December 2005 and early January 2006.
When the site was visited by Mine personal in the early spring of 2006 it was discovered
that the spring had stopped flowing. This was reported to the regulatory agencies. Since
this spring has stopped flowing it has had some affect of the vegetation in the immediate
atea. The Pines Tract grazing unit was grazed this spring, which has had an affect of the
plant growth and vigor within the tract.



,o

At photographic point la there is still one columbine plant with several inflorescences
stems ranging froml8 to24 inches in length. This plant has good vigor and is growing
out of a rock fracture and is probably getting moisture from the fracture.

At photographic point lb there are two columbine plants in bloom. The inflorescence is
24+ inches in length. These plants have good vigor and are also growing out of a rock
fracture and are probably getting moisture from this fracture.

At photographic point lc the columbine plant is located approximately 15-20 up on the
cliff face so exact measurements cannot be made. It appears that there is still only one
plant at this site. The columbine plant is in bloom with several seed stocks and the
inflorescence appears to be approximately 18 inches in length. The plant appears to have
good vigor.

At photographic point 2 the columbine plants are located approximately 20-25 feet up on
the cliff face so exact measurements cannot be made. There appears to be three living
plants and one dead plant at this site. The living plants have good vigor and good
inflorescence which are approximately 18 inches in length.

At photographic point 3 there are still two columbine plants. One plant has good vigor
with inflorescence of 18 inches in length. The second plant is small with only fair vigor
and had no inflorescence. This is a dry site.

At photographic point 4 there are several columbine plants with 10-14 inches of
florescence. The Carex species have a basal growth of 4-5 inches with no seed heads.
Woods rose has new twig growth of 4-5 inches. Aspen has new twig growth of 9-I2
inches. The one Potentilla plant has new growth of 2-3 inches. This is a dry site which
results in a low density of plants. The site has not been grazed. The overall vigor of this
site would be considered good.

At photographic point 5 there are still three columbine plants. The site has been heavily
grazed. Bluegrass has no seed heads and has 3-4 inches of leaf regrowth. Hairgrass has
no seed heads and has 6-7 rnches of regrowth. Carex has no seed heads and has 4-5
inches of regrowth. Yarrow has no seed heads and has 2-3 inches of basal leaf growth.
There is no water in the creek bed. All three of the columbine plants have been grazed.
One columbine plants is small with no inflorescence and has low vigor, one columbine
plant has low vigor with a 9 inch inflorescence, and one plant has fair vigor with a 12
inch inflorescence.

At photographic point 6 the site has been heavily grazed. This is a dry meadow site with
a wet riparian site along the creek bed. There is no water in the creek bed. At the dry
meadow site all of the new twig growth on the Aspen has been grazed off . Woods Rose
has been grazed but still has a few 2-3 inch long twigs of new growth. There are a few
scattered Yarrow plants with 9 inch inflorescence. The Bluegrass has no seed heads and
has 3-4 inches of regrowth. The herbaceous sage has been heavily grazed and has no
seed heads and little if anv resrowth. Carex has no seed heads with 2-3 inches of
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regrowth. Juncus is almost non existent. Ocular estimate show the site to have 35-40%o
bare ground. The overall vigor at this site would be low fair to poor. At the wet riparian
site the Carex has been heavily grazed but has shown good regrowth of 5-7 inches and
has fair to good vigor.

At photographic point 7 there are still no columbine plants. The site has been heavily
grazed and there is no water in the creek bed. The Geranium plant has no seed head and
has only 2-3 inches of basal growth. The Yarrow plants have no seed heads and have 2-3
inches of basal growth. The Carex plants have 3-4 inches of regrowth. There are no
Horsetail plants showing. Ocular estimate show this site to have 7 57o bare ground.

At photographic point 8 there is moisture coming from the fractures in the cliff face. The
ferns appear to be increasing in density and have a vegetative growth of 5-10 inches in
length. There appear to be many new small fern and lichen plants. There are no dead
fern plants.

At photographic point 9a there is moisture coming from the fractures in the cliff face.
The ledge at this site is almost completely covered with lichens. The ferns have a good
growth of 4 inches. There are no dead fern plants.

At photographic point 9b there is moisture coming from the fractures in the cliff face.
There is good lichen growth and an increase in density of the ferns. The ferns have a
vegetative growth of 4-7 inches.

At photographic point 10 the site is originally a dry meadow site. It has been heavily
grazed. All the new twig growth of the Aspen has been grazed off . Woods Rose has no
flowers and all of the new growth grazed off . Sagebrush has not been grazed and has 4-5
inches of new growth. There are a few scattered Juncus plants that are 4-6 inches in
height with no seed heads. All grass species have been grazed to ground level and show
no regrowth. Ocular estimate shows the site to have 50-6070 bare ground. The adjacent
moist riparian area has been heavily grazed but has good regrowth of the Carex plants,
which have a 8-10 inches of regrowth. The soil in this area is dry and if the Spring 105
continues to not flow, it will have affects on this ripanan area.



Photo Point la

Photo Point 1b



Photo Point lc

Photo Point 2



Photo Point 3

Photo Point 4



Photo Point 5

Photo Point 6



Photo Point 7

Photo Point 8



Photo Point 9a

Photo Point 9b



Photo Point 10

Photo Point 10-wet meadow





LINK CANYON MINE PORTAL
VEGETATIVE STT]DY

Prepared by
Keith W Zobell. Environmental Specialist

June 24.2006

Photographs were retaken at the Link Canyon Mine portal area on Jlune 23,2006. The
area has not received any significant rainfall since mid May. Overall the ground cover
density of plants is lower than last year, and the growth is not as good as last year. This
may be due to the difference in rainfall between the two years.

Link Canyon West Portal photo Point

There is no water discharge from this portal and no evidence that there has been any. The
Willow (salix spp.) is in the late bloom stage. There are insect galls on many of the seed
heads. The current new growth is 2-4 inches. There doesn't appear to be any new dead

Willow plants. Wood Rose (Rosa woodsii) has bloomed and has set seed. It has 4-6
inches of new growth. Bluegrass (Poa pratensls) density is down considerable from last
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year. The plants that are there only are in the 3-4 leaf stage and have very few seed
heads. The density of wiregrass (Juncus balticus) is approximately half of that of last
year. The height of the wiregrass is 10-12 inches with some seed heads. Clematis
(Clematis ligusticifolia)has good growth and good vigor. The squawbush (Rhus
aromatica var. trilobata) has bloomed and set seed and has 6-8 inches of new twig
growth.
The overall growth and vigor at this portal area is not as good as last year. This is
probably due to a combination of factors-l) The continued airflow from the mine
discharge fan,2) The difference in rainfall between the two years and 3) no moisture
being discharged from the portals.

Link Canyon East Portal Photo Point

There has been no discharge from this portal and the area is dry. The density of the plants
is significantly lower than last year. The Dogwood bush (Cornus stoloniftra) has some
additional die back from last year. It has bloomed and set seed. It has 1-2 inches of new
twig growth. Land the vigor is considered fair. The Clematis growth is good with good
vigor. The gooseberry plant has new growth of 4-6 inches. The density of the wiregrass
is about 507o of last year with an average height of l-I2 inches with very few seed heads.
The vigor of the wire grass would be considered poor. There are very few bluegrass



plants and they have no seed heads. The Willow plants have bloomed. There are no
insect galls on the seed heads at this site. The willow has a new growth of 2-3 inches.



LINK CANYON MINE PORTAL
VEGETATIVE STTJDY

Prepared by
Keith W. Zobell, Environmental Specialist

October 16.2006

Photographs were retaken at the Link Canyon Mine portal area on
Septembet 28,2006. The area has received only sporadic thunderstorm
moisture this summer. Overall the density and vigor of most of the
vegetation seems to be on a downward trend.

Link Canyon West Portal photo point

There is no water discharge from the West portal and there is no evidence
that there has been any. The Willow (Salix spp.) has a current new growth
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of 6-10 inches. There is no evidence of the insect galls that were present
earlier this spring. It does appear that there is some additional new dead
wood on some of the plants. Woods Rose (Rosa woodsii.) has some viable
seed with a current growth of 4-6 inches. The amount viable seed is not as
much as what you would expect to see. The Bluegrass (Poa pratensis) has
poor density with 4-6 inches of leaf growth with very few seed heads. The
density of wire grass (Juncus balticus) seerns to be a little better than what it
was in June, but still is only fair. The wiregrass has a current growth of 12-
14 inches with very few seed heads. The Clematts (Clematis ligusticifulia)
has good growth with fair seed production. The squawbush (Rhus
aromatica var. trilobata) has good growth of 6-8 inches of current growth.
There are no seeds left on the plant. The site continues to be very dry and
the overall condition of this site appears to be in a downward trend.

Link Canvon East Portal Photo Point
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There is no water discharge from the East portal and the site continues to be
very dry. The density of the vegetation continues to be only fair and appears
to be declining. The Dogwood Bush (Cornus stolonifera) has some
additional die back. There is no current terminal bud growth and all of the
current growth of 3-4 inches is from lateral buds. There is no seed on the
plant. The vigor of this plant is poor. The Clematis (Clematis ligusticifulia)
has good growth but has very few seed heads. The Gooseberry (Ribies spp.)
has a current years growth of 12-14 inches but there is no seed present on the
plant. The wiregrass (Juncus balticus) has current growth of 14-16 inches
with very few seed heads. The density is only tair. The Bluegrass ( Poa
pratensis) has a current growth of 4-6 inches with very few seed heads. The
Willow (Slix spp.) has 7-10 of new growth. There is some additional dead
wood on the willow plants. The Rabbitbrush (Chrysothamnus nauseosus)
has 8-10 inches of new growth. There is some dead wood at the base of the
plants. The Rabbitbrush plants are all in bloom. Overall this site appears to
be in a downward trend.



LINK CANYON MINE PORTAL
VEGETATIVE STUDY

Prepared by
Keith W. Zobell, Environmental Specialist

November 13.2006

The Link Canyon Portal area has had no new growth since the last photographs were
taken in September 2006. This is due to end of the growing season and freezing nights
that have been occurring for the past several weeks. The area has received some moisture
from several storms in the past few weeks.

West Portal Area

The majority of the leaves have fallen although there
plants. No significant vegetative changes have taken
taken in September 2006.

are a few still persisting on some
place since the last pictures were
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East Portal Area

Leaf fall is complete except for the Rabbitbrush and Sagebrush plants. There have been
no significant vegetative changes since the last photographs were taken in September
2006.
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SCOPE

euantitative and qualitative baseline vegetation data were recorded in several locations in the East

Fork of Box Canyon in July 2006. Data were also recorded in several locations in the Main

Fork of Box Canyon. These data sets may be used for controls in the study.

Coal mining activities were scheduled and conducted under the East Fork of Box Canyon during

the wint., of 2003-04. This document provides the sixth sample period of baseline data for the

existing riparian plant communities in the two forks of Box Canyon. Thefirsl sample period was

in the October ZOOI, 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 ZOO4 (Riparian Plont Communities in the East Fork of Box Canyon: October 2004).

Thefourth sample period was in July 200 5 (Plant Communities in the East Fork of Box Canyon:

luty zooS1. fiepn sample period was in October 2005 (Plant Communities in the East trork of

Box Canyon: October 2005).

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 cliff-forming Castlegate Sandstone. The lower

,.u"h., 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. 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 charactenze

riparian complexei 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.

Regulaimonitoring should provide data to determine long term trends, natural variability and

benshmark 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 documentmajor impacts to the
plant communities along the stream due to catastrophic events, such as loss of water and habitat
from the effects of subsidence caused from underground mining.

METHODS

Sample station 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
A r e a Ev a lu a t i on" (Integrat ed Rip ari an Evalu ati o n
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 peffnanently 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 right", as charqcterized by tooking
downstream.

RIPARTAN COMPLEX DATA SHEET

GLIENT:
COMPLEX: Riverine - Number
WATERBODY NAME:
LOCATION:
DATE:
oESERVER(S):
QUAD NAME:
GEOLOGIC PARENT MATERIAL:
ASPECT:
VALLEY BOTTOM TYPE:
STREAM GRADIENT:
ELEVATION: .
SIZE OF COMPLEX:
SOILS INFORMATION:
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Right:
VEGETATIVE DESCRIPTION (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

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

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

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

BANK CONDITION (banKull area only)
% bank length vegetated, stable:
0,6 bank length unvegetated, stable:
0,6 bank length vegetated, unstable:
% bank length unvegetated, unstable:

BANK STABILIry (nearwater 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 databeganto be recorded again in2003 and2004 at some ofthe same sample locations
as were used in 1999, in an attempt to maintain stand ardized data sets, the modifications to the
protocol were not made at these stations. Some of the 1999 stations were located for the 2003
and 2004 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 2003,2004,2005, and20A6 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.

Totql 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 pennanently 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 10 ft on each side of the stream to record the adjacent
upland communities. Monitoring the total extent of the riparian plant communities including
some upland community 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 a tape to measure the riparian
community (Green Line) on each side of the stream and perpendicular to it. 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 clari$r the numbered sites and the cover sampling method used at each site is shown
in the RESULTS section below.
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RESULTS

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

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

EFB€ X X X

EFB-7 X x X

EFB€ X X X

EFB-9 RE-l0 X X X X

EFB-10 RE49 X X X X

EFB-I1 X X X

EFB-S1- X X X

EFB-S2- EFB.12 X X X

EFB-S3' EFB.13 X X X

EFB-S4- EFB.14 X X X

RE-11 X X X

RE-12 X X X

RE. l3 X X X

R-07 X X X

R-09 X X X

R-11 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.



DISCUSSION & SUMMARY

Results from monitoring the riparian communities in July 2006 in the East Fork and Main Fork of

Box Canyon have beenlncluAea in this report. USDA Forest Service protocol and other methods

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

data of the riparian complex ,u.h as geology, geomoqphotogy, biology, physiognomy, soils, and

channel characteristics ai 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 u5g of point quadrats to record Total Cover. Additional sample stations from a

pr"rrio.r, study (1999) *"r" also added to the sampling regime in October 2003, July 2004,

October zoo4,iuly zo1s,October 20o5,and July 2006. Five of these previous sample stations

were located in th! 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 Methodfor measuring itre 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 suggested in the two previous monitoring reports (July 2005 and October 2005) sample

period), upon scrutinizing the data sets for each sample period, the Community Cover and Green

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

Monitoring reports from previous sample periods suggested that many of the riparian

conrmunities in the East Fork of Box Canyon decreased, especially between October 2003 and

July 2A04. At other sample losations, it has been reported previously that little change was

noticed. Other than the spring areas which will be discussed separately, the trend since that time

was for the communities to stabili ze and then begin to somewhat increase over time. However,

during the sample periods from which this report was based (July 2006), a large storm event (1.2

inches or rain in less than t hour; personal communications with Erik Petersen) occurred and

caused severe bank erosion alongihe riparian corridors of the East Fork of Box Canyon. This

event was observed by the authoi. Phoiographs in this report (and others on file) and data herein

reflect this event.

Summaries have been prepared that compared all data recorded from the sample periods of

October 2003 througlr-Ociober 2005. These findings were reported in the final report called:

plant Communities in the East Fork of Box Canyon: October 2005. Similarly, another summary

will be prepared for these data that include the data from sampling in July 2006 and October

2006. These findings will be provided in the final report for the next sample period, or October

2006.
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RIPARTAN COMPLEX DATA SHEET
fJy 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Number EFB-I

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July LB - ZL, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costle4ate Ss

ASPECT: West

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -1o

ELEVATION: 8,410ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USDA Forest Service.'t997 (Unpub.). MantiLa Sal National Forest. Manti Division. 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: t5%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communi$ Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: clitnox

APPARENT FORAGE TREND: Stoble

ESTfMATED FORAGE PRODUCTION: 800 lbs./acre

BEAVER ACTIVITY: none observed



Page2; EFB-1
Box Canyon Study
July 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

rl/\i nirg, grazirg, hunti ng,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Potentilla fruticosa Ranuncutus cymbalaia Agnrsfs stolonifera

Populus tremuloides Rosa woodsfr Carex hoodii

Carex lanuginosa

Juncus longistylis

Juncus arcticus

Poa pratensis

POOL ATTRIBUTES (meodow no well def ined streom chonnel)
o/o arEA 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
o/o bank length gently sloping (>135"): 0
o/o bank length with overhanging vegetation: 0

BANK CONDITION
% bank length vegetated, stable: 65 (more if I included moss)
o/o bank length unvegetated, stable: 35
% 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 rneosured by onother teom of scientists).

NOTES:

1) This wos o meodow areo, not o streom.
2) Quontitotive Altethods: Point guodrots; sompled ot 3 ft. intervols) 27 ft. tronsect on left side;
32 ft. tronsect on right side (59 ft; includes uplonds).
3) Cottfe grozed this yeor. fd\uch of vegetotion wos grozed short, so plont identif icotions were



Page 3; EFB-1
Box Canyon Study
July 2006

dif  f  icul t .

4) The oreo wos dry when I recorded the doto; by the time f corne bock to it loter o lorgestorrn
event hod f illed the oreo used to pond woter.
5) The previous Greenline doto summories did not include uplond (ond rightly so).

DATA SUMMARIES

GREEN LINE WTDTH (HyDRtC) & COMMUN|TY TypE :

Sample Site Other
Name

Side of
Stream
(looking
downstream)

width
(ft.)

Community Type

EFB.1
(see Note #5)

Left 24.5 C arex I a n u gi n o s a/Agrosfis st ol o n ife ra

Right 24.5 C arex I a n u gi n o s a/Agrosfrs stol o n ife ra

Channel nla Dry (no standing water)

Upland 1 0 . 0

trt-trr-l: uover ustng
COVER BY SPECIES

guadrats (July
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Box Canyon Study
July 2006

PHOTOGMPHIC DOCUMENTATION

EFB.l
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RIPARTAN COMPLEX DATA SHEET
I.'ly 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Number EFB-2

WATERBODY NAME: Eost Fork Box &nyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July tB - 21, 20A6

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlqote Ss

ASPECT: WNW

VALLEY BOTTOM TYPE: ff

STREAM GRADIENT:,'1-2o

ELEVATION: 8.380 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. 57
o Family: Folcon
o Composition:

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

ADJACENT UPLAND VEGETATION (looking downstream)

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: more or less stoble

ESTf MATED FORAGE PRODUCTTON: ?OO lbs./oc

BEAVER ACTIVITY: none observed

l l



Page 2; EFB-2
Box Canyon Study
July 2006

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD
recreotion.

SPECIES OBSERVED:

fNFLUENCE RIPARIAN AREA: /l/tinirg, ATV, grazirg,, hunting,

Trees Shrubs Forbs Grasses (or grasslike)

Hnus ponderosa Artemisia tidentata Achillea millefotium Juncus arcticus

Populus tremuloides Potentilla fruticosa Asfersp. Agrosfs stolonifera

Equisetum aruense Poa pratensis

Potentilla sp. Poa secunda

Taraxacum officinale Juncus longistylis

Carex lanuginosa

POOL ATTRIBUTES (meodow. no well defined streom chonnel)
o/o Qfe? 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 ryPE & VEGETATION OVERHANG
% bank length undercut (<90'): O
o/o bank length gently sloping (>135): 80
7o bank length with overhanging vegetation: 0

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

BANK STABILITY: stoble

CHANNEL MORPHOLOGY

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

NOTES:

1) This wos o heodow oreo, not o streom. Site wos dry. Lots of bare4round
2) Quontitotive l/tethods: Point guodrots; sompled ot 3 ft. intervolsr 24 ft. tronsect on left side:
25 ft. tronsect on right side (49 ft; includes uplonds).
3) Grozing by cottle this yeor.
4) Meodow wos dominoted by Kentucky bluegross.
5) Site seemed dryer this somple period with less redtop, rushes ond wiregross. ft wos diff icult
to see o well-defined riporion zone.

t2



Page 3; EFB-2
Box Canyon Study
July 20OO

DATA SUMMARIES

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

Sample Site Other
Name

Side of Stream
(looking
downstream)

width
(ft.)

Commmity Type

EFB.2 Left 1 1 . 0 Agrosfis stolonifera/J u n cu s arcticu s

Right 5.0 Agrosfis stolonifera/J u n cu s arcticu s

Channel 3.0+ Dry
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Box Canyon Study
July 2006

PHOTOGMPH IC DOCUMENTATION

EFB-2
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RTPARTAN COMPLEX DAITA SHEET
Iulv 2oo6

CL|ENT: hnyon Fuel Cornpony

COMPLEX: Riraerine - Number EFB_3

WATERBODY NAME: Ecst Fork Box Conyon

LOCATION: Soufhern Wosotch plateou, Utoh

DATE: July 18 -Zl, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Enery West, Utoh

GEOLOGIC PARENT MATERTAL: Costlegote Ss

ASPECT: NW

VALLEY BOTTOM WPE: II

STREAM GMDTENT: -2o

ELEVATTON: 8,360 ft.

SIZE OF COMpLEX: (see guontitotive doto)
SOILS INFORMATION: (USDA Forest service. 1997 (Unpub.). Manu La sat Nationat Forest. Manti Division. price, UT.)
o Soit Map Unit No. 57
o Family: Folcon
. Composition:

o Folcon Fomi[ Soils: 55 %
o Sondstone Outcrop: 30%
o confrostirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATTON (tooking downstream)
Left: Aspen Rig ht: A spe n / P onder o sa pine

succEssloNAL STATUS: clitnox (but recenf yars'upper bonk movement could influencestotus).

APPARENT FORAGE TREND: stoble

ESTf MATED FOMGE PRODUCTTON: 3OO lbs./oc

BEAVER ACTIVITY: none obserwd

l 5

VEGETATTVE DESCR|PT|ON (Dominance by Community Types)

gf"{o quantitative dah summarks for this Infonnatirn)



Page ? EFBS
Box Canyon Study
July 2006

PHOTOGRAPH TAKEN: Yes

|-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlt\inirg, grozit:g, hunting,
recreotaon.

POOLATTRIBUTES
o/o araa in pools: nla (no woter in the chonnel of this locotion)
o/opoolareamadeupof pools>2'deep: n/a(no woterinthechonnelof thislocotion)

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

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

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

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

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol dofo for the Eost Fork of Box Conyon
wos meosuredby onother teom of scientisfs).

NOTES:

1) Quontitotive tlltethods: Point guodrots; sompled ot 3 ft. intervols; 25 ft. tronsect on left side:
24 ft. tronsect on right side. (49 ft; includes uplonds).
2) Proboble grozirg by cottle this yeor.
3) Dry, not woter.
4)Cnttle troil in left slde of riporion rregetotion moy influencegreen line meosurements.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pinus pndercsa Aftenisia tidentata Equisefum aruense Agtodis stolonifera

Populus tremulokles Lepidumhtiffia Carex lanuginosa

Taraxacum offcinale Junqts arcticus

Eriogonum sp. Poa tendedana

Poa Wtensis

l 6



DATA SUMMARIES

GREEN L|NE WTDTH (HyDRtc) & coMMUNtW TYpE :

Agrostis stolonifera/J uncus arcticudCarex lanuginosa

Agros0b stolonifera/Juncu s arcticus/Carex lanuginosa

t7



Page 4; EFB-3
Box Canyon Study
July 2006

PHOTOGRAPH IC DOCUMENTATION
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RTPARTAN CO}'IPLEX DATA SHEET
I-lv ZOOO

CLf ENT: Carryon Fuel Cornpony

COMPLEX: Rirprine - Number EFB-4

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteau, Utoh

DATE: July 18 - 21, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Ufoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM WPE:TI

STREAM GRADIENT: -3o

ELEVATION: 8,355 ft.

SIZE OF COMPLEX: (see guontitotirre dcto)

SOILS INFORMATION: lusoe Forest Seryice. 1997 (Unpub.). Manu La Sat Nationat Forest. Manu Divisiqr. price, UT.)
r Soil Map Unit No. 57
o Family: Folcon
. Composition:

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

ADJACENT UPLAND VEGETATTON (tooking downstream)

Left : Ponderosa Pirc,l Aspen Right: Aspe nl P onderoso Pi ne

VEGETATIVE DESCRIPTTON (Dominance by Community Types)

Community Name % of Gomplex

(refer to quantftative data summarbs for this informationi

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

APPARENT FOMGE TREND: Unstoble

ESTIMATED FORAGE PRODUCT|ON: 100 lbs./oc

BEAVER ACTIVITY: none obserraed

l9



PagB 2; EFB-4
BoxCanpn Study
July 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grazitg, huntirg,
recreotion.

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

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

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens futemNa tldentata Antennaia sp. Agrodis stolonifera

Populus tremuloides C h rysoth a m n u s nauseos{rs Juncus arcticus

Pinus pondercsa Potenffia fnrticosa Poa fendertana

Rosa woodsfr

O BANK TYPE & VEGETATI.N .VERHANG
o/o bank length undercut (<90): 0
% bank length gently sloping (>135.): 5 (dry troil)
% bank length with overhanging vegetation: 5

BANK CONDITION
o/o bank length vegetated, stable: 25
7o bank length unvegetated, stable: 40
o/o bank length vegetated, unstabler 0
% bank length unvegetated, unstable: 35

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

CHANNEL MORPHOLOGY

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

NOTES:

1) Quontitotire /V\ethods: Point guodrots; sompled ot 3 ft. infervols; ?4 ft.tronsect on left side;
24 ft. tronsecf on right side (48 ft; includes uplcnds).
2) Whife here o very lorge storm event foeced me to leove. Floodirg wos occurring. The flooding
wos erodirg the bonks ond riporion zones severely. f hter leorned thot the storm event wos >1.2',
of precipitotion in less thon t hour.
3) Grozing by cottle this yeor; site looked poor.

20



Page 3; EFB4
Box Canyon Study
July 2006

4) Site only hod smoll riporion oreo, it oppeored dtyer.

DATA SUMMARIES

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

S"otpl" Sito OtL"'
Name

Sid" 
"f

Str,eam

0".k4
Jownrtream)

ViJtl
(fu)

Connsfigt1.t*

EFB-4 Left 0.5 Equisetum arvense/Agrostis stolonifera

Right 2.0 Equisetu m aruen se/Agrostis stolonifera

Channel 1 . 5 Dry

2 l
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Box Canyon Study
July 2006

PHOTOGRAPH IC DOCUMENTATION

EFB.4

22



RIPARTAN COMPLEX DATA SHEET
I'lv 20o6

CLIENT: Conyon Fuel Cornpony

COMPLEX: Rirrrerine - Number EFB-5

WATERBODY NAME: Eost Fork Box C.onyon

LOCATION: Southern Wosotch ploteou, Utoh

DATE: July 18 - 21, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff peak, Woh

GEOLOGIC PARENT MATERTAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM WPE:TI

STREAM GRADIENT: -2o

ELEVATION: 8,320 ft.

SIZE OF COMPLEX: (see guontitotiw doto)

SOILS INFORMATION: lusoa Forest Service. 1997 (unpub.). Manti La sat Nationat Forest. Manti Division. price, ur.)
o Soil Map Unit No. 57
o Family: Folcon
. Composition:

o Folcon Fornily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting Inclusions of deepu, more stony, ond sondier soils: 15%

ADJACENT U PI-AN D VEG ETATTON (tooki ng downstrea m)
Left: Aspen Right: Ponderoso Pine/ Aspen
VEGETATIVE DESCR|PT|ON (Dominance by Community Types)

Community Narne % of Complex

(refer to quantitative data surmaries for this infonnationl

sUccESsloNAL STATUS: climox (but recent years'upper bonk morement could influence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FOMGE PRODUCTTON: t5O lbs.lac

BEAVER ACTIVITY: none obsenaed

23



Page 2; EFB€
BoxCanyon Study
July 2006

PHOTOGRAPH TAKEN: Yes

f-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, g?oz.l5,, hunting.
recreotion.

POOLATTRIBUTES
o/o arEA in pools: nla (no woter in this oreo)
o/o pool area made up of pools > 2' deep: n/a (no woter in this oreo)

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

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

BANK CONDITION
06 bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 35

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

CHANNEL MORPHOLOGY

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

NOTES:

1) Side slopes (oborre bonkfull) were verl unstoble.
2) Quontitotire fr/lethods: Point guodrots; sornpled ot 3 ft. intervols; 24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft; includes uplonds).
3) No woter in chonnel in this locotion; seemedto be okoy from recent f loodirg.
4) Litfle or no cottle sign obsened.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pbea pungens Attemisia tidentata Antennaia sp. Agrostis st&nitera

Populus tremu6des Potenffia trulicosa Poe fenderiana

Hnus ponderosa Rosa woodsi P. secunda

Safrx exigua P. pntensis

Symphorica rpos orc ophilu s

24



DATA SUMMARIES

GREEN LINE WTDTH (HyDRtC) & COMMUN|Ty WpE :

Samplu Site Oth"r
Name

Sid. "f
Shr"ln

(l""k"C
Jownetream)

vidth
(fr)

Commqfit ft*

EFB-5 Left 3.0 Agros?'s stdonifera

Right 2.0 Agrosfils stolonifera

Channel 1 . 0 Dry

EFB-S Gover using point quadrats (JulV2006I-
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Box Canyon Study
July 2006

PHOTOGMPH IC DOCUMENTATION

EFB-5
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RTPARIAN COI{PLEX DATA SHEET
I-ly ZOOO

CLIENT: Conyon Frrl Compony

COMPLEX: Riverine - Number EFB-6

WATERBODY NAME: Eost Fork Box Corryon

LOCATION: Southern Wosotch Ploteou, Woh

DATE: Jufy 18 - 21, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM WPE: ff

STREAM GRADIENT: -2o

ELEVATfON: 8,280 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: psoa Forest Servbe. 1997 (Unpub.). Manti La SalNatlrnalForest. Manti Division. Pdce, UT.)
. Soil Map Unit No. 107
o Family:Scout
o Composition:

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

cldyey soils: [5%

ADJACENT UPI-AND VEGETATION (looking downstream)

Left: Aspen/Ponderoso Pine Right: Pi nus ponder oso/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative dah summaries for this information)

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

APPARENT FOMGE TREND: unstoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc

BEAVER ACTIVITY: none observed
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Page 2; EFB6
Box Canyon Study
July 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, grozitg,huntirg,
recreotion.

POOL ATTRIBUTES
o/o are,a in pools: Dry
o/o pool area made up of pools > 2' deep: O

AQUATIC VEGETATION
o/o 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 genily sloping (>135"): (troil)
% bank length with overhanging vegetation: lO

BANK CONDITION
o/o bank length vegetated, stable: ZO
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: lO
7o bank length unvegetated, unstable: 35

BANK sTABlLtry @onkfulloreo only; tnony sideslopes obovre these oreos were quileunstobte):
sfoble

CHANNEL MORPHOLOGY

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

NOTES:
1) Side slope bonks obore bonkfull unstoble
2) Quontitotive /tAethods: Point guodrots; sompled ot 3 ft. intervols; 24 ft.tronsect on left side;
24 ft. tronsect on right side (4g ft; includes uplonds).
3) Little or no grozirg by cottle this yeor. Dry this July, buf woter wos just downstreom but

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Amelanchler utahensis Tanxacumofrchde Agtodis stolonltera

Populus tremuloides Potenffia fruticosa Antennaria sp. Brcmus carinatus

Pinus ponderosa Sy mpho rtcarps otcophilu s Aster sp. Juncus arcTicus

Poptlus fremontii tutemHa trklentata $weilia ndata Poa fendeiana

Aftemi$a tudoviciana Elymus tradtycaulus
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Bc[(Canlan Study
July 2006

connot see from this locotion.
4) Cottle troil wos on some of the riporion community ond could affect results.

5) Areo hod much debris (some lotg.) fron previous 2 doys of floodirg.

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) A COMMUNITY TYPE:

S"-ple Sit" OtL"r
Name

Sid. of
Stre"m
(lookog
downrtream)

v.idth
(fc)

go-ro'..;ty Type

EFB€ Left 1 . 5 Agrosfib stolonifera/Juncus arcticus

Right 1 . 0 Agrostrs stolonitera/Ranu nculus cymbalaria

Channel 2.5 Dry
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PHOTOGMPH IC DOCUMENTATION

EFB.6
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RIPARTAN COI"IPLEX DATA SHEET
July 2Oo6

CLIENT: Conyon Fuel Compony

COMPLEX: Rir,erine - Number EFB-7

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch ploteau, Utoh

DATE: July 18 - 21, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERTAL: Castlegote Ss

ASPECT: NNW

VALLEY BOTTOM TYPE: I or fI

STREAM GRADIENT: -2o

ELEVATfON:8,270 ft.

SIZE OF COMPLEX: (see guontitotirc doto)

SOILS INFORMATION: luson Forest senrice. 1997 (Unpub.). Manti La sat Nationat Forest. Manti Division. price, ur.)
o Soil Map Unit No. 107
. Family: Scout
o Composition:

o Scout Fornily 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%

ADJACE NT UP|-AND VEG ETATTON (tooking downstream)

Left: Aspen/Spuce Right: Aspenlspruce

SUoCESSIoNAL STATUS: climox (but recent yeors'upper bonk movernent could influence
stotus).

APPARENT FORAGE TREND: Unstoble

ESTfMATED FOMGE PRODUCTTON: 50 lbs./oc.

BEAVER ACTIVITY: none obserr,ed

VEGETATIVE DESCRTPTTON (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this Infomation)
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SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea pungens Juniperus communis Ader sp. Agtostis stolonifera

Populustrcmulokles Aftamida dncunculus Poa tendledana

Rosa woodsf Casflelb qp.

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, g?az.rg, huntirg,
recreotion.

POOL AfiRIBUTES
o/o araa in pools: 70
o/o pool area made up of pools > 2'deep: 0

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

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

BANK CONDITION
o/o bank length vegetated, stable: O
o/o bank length unvegetated, stable: 0
% 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, sireotn profiles ond other geomorphologicol doto for the Eosf Fork of Box Conyon
wos meosured by onother teom of scientists).

NOTES:
1) Low species dircrsity. Woter wos present.
2) Quontitotirre lllethods: Point guodrots; sompled ot 3 ft. interraols; 24 tt.tronsecf on left side;
?4 ft. tronsect on right side (48 ft; includes uplonds).
3) Verf unstable upper bonks (obove bonkfull).
4) Little or no grozing in this oreo.
5) lt\uch side slope movement on right ond left sides.
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6) This oreo se,emed to hove much more bedrock exposed with less soil on left bonk olong the

riporion chonnel. This wos probobly o result of the recent flooding (t 1.2" in less thon I hr.). A

comporison of the grer;nline doto will be interestirg.
7) Aspens horre follen since eorly doto (see photos).

DATA SUMMARIES

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

Sampl" Site Othe'
Name

Sid" 
"f 

Stream
(l".ki"d
Jowngtream)

\fiJth
(ft-)

Comnunity Type

EFB.7 Left 1 . 0 Agrostrb stdonifera

Right 0

ChannelWater 2.0
1 . 5

Rock
Water
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RIPARTAN COMPLEX DATA SHEET
I-lv 2OO6

CLIENT: Corryon Fuel Compony

COMPLEX: Riverine - Number EFB-8

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 18 - 21, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: f.ostlegofe Ss

ASPECT: NNW

VALLEY BOfiOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,?65 ft.

SIZE OF COMPLEX: (see guontitotirc doto)

SOILS INFORMATION: lusol Forest sen/ice. 1997 (Unpub.). lulantl La sal Nationat Forest. Manti Division. price, UT.)
r Soil Map Unit No. 107
r Family:Scout
o Composition:

o Scout FomiV 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

clayey soils: 15%

ADJACENT UPIAND VEGETATTON (tooking downstream)

Lefi: Spruce/Aspen Right: Aspen/spruce
VEGETATIVE DESCRIPTTON (Dominance by Community Types)

Community Name % of Gomplex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recent yeors'upper bonk molemenf coutd influence
stotus).

APPARENT FOMGE TREND: Unstoble

EST| MATED FORAGE PRODUCTTON: 200 lbs./ oc.

BEAVER ACTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, g?ozarp,, huntirg,
recreotion.

POOL ATTRIBUTES
o/o ?raa 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 maqin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 0
o/o bank length gently sloping (>135'): 50
% bank length with overhanging vegetation: 10

BANK CONDITION
06 bank length vegetated, stable: 20
o/o bank length unvegetated, stable: 3O
% bank length vegetated, unstable: 20
o/o bank length unvegetated, unstable: 30

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

CHANNEL MORPHOLOGY

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

NOTES:
1) Beginnirg to se-e more blue spruce ond less ponderoso pine in uplonds in this oreo.
2) Quontitotive rliethods: This is o diff icult oreo to monitor becouse there is o spring on the right
side with wofer flowing from it. The informotion oborrre is for the moin chonnel.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens S y m ph o ric a rp s o re o phfl u s Ranunculus cymbalaia Agrostis dolonifera

Populus temuloides AchWeanfleffium Poa fenderiana

Pinus pnderosa Penslennn sp. P. aretensb

Antennada sp.

Equbetum aruensis

Potenffia sp.

36



P4e 3; EFBS
Box Canyon Study
July 2006

3) For the point guods, the tronsect crossed the spriry connunity too (tronsect totol = 54 ft). f

did nof counf the "island'between the tuo as riparian(but I moy hove previously). PerhoPs it

could oll be considered riporion. For both seporote doto, see the 6reen Line method below.

4) The oreo hos hod ser,ere floodirg in the lost couple of doys. The bonk wos cut down - 3 ft

fower thon the previous elerntions. There wos o gre-rtt deol of debris in the areo. The smoll green

conifer in the ored wos downed (cornpore photogrophs with previous somple periods). Riporion

communities hore been impocted by the flooding.
5) No cotfle sign this yeor.

DATA SUMMARIES

GREEN LINE WIDTH -IYUi(IU & COMMUNITY TYPE:

S"-pl" Sit" Otf,er
Narne

Side of
Str."to
(looki"g
downetrearn)

Vidrh
(fr)

Comrnunity Type

EFB-8
Main
Channel

Left 2.0 Equisetum aruensis/Agrostis stolonifera

Right 3.0 Equisetum aruense

Channel 2.O
1 . 0
6.0

Rock
Bareground
Water

EFB.8
Spring
Channel

Left 2.0 Agrosfib stoloniferal Equisetum arvense

Right 1 . 0 Agrostis stoloniferal Equisetum aruense

Channel 0.5
6.0

Water
Bareground

Total
Misland

38.5
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RIPARIAN COMPI-EX DATA SHEET
Julr,2006

CLIENT: Conyon Fuel Cornpony

COMPLEX: Riverine - Number EFB-9 (RE-1O)

WATERBODY NAME: Eosf Fork Box Conyon

LOCATION: Southern Wasotch plateou, Utoh

DATE: Jufy 18 - 21, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGf C PARENT MATERTAL: &stlqote Ss/Blockhowk Fm

VALLEY BOTTOM WPE: II

STREAM GRADIENT: -3o

ELEVATfON: 8,24O ft.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: pson Forc€f servbe. 1997 (Unpub.). Manti La sat National Forest. Manti Division. price, UT.)o SoilMap Unit No. lO7
o Family: Scout
. Composition:

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

clayey soils: 15%

ADJACENT UPLAND VEGETATTON (tooking downstream)

Left: Aspen Right: Spruce/Aspn
VEGETATIVE DESCRIPT|ON (Dominance by Community Types)

Communig Name % of Conplex

(refer to quantitative data summaries for thls informatbn)

sUccEsSloNAL STATUS: climox (but recent yeors'upper bonk hovement could influence
stotus).

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: IOo

BEAVER ACTIVITY: none obsencd
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PHOTOGRAPH TAKEN: Yes

f-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /rAinirg, grazitry', huntirg,
recrqtion.
SPECIES OBSERVED:

POOLATTRIBUTES
o/o aras in pools: 5O
0,6 pool area made up of pools > 2'deep: 0

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

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

BANK CONDITION
o/o bank length vegetated, stable: 15
o/o bank length unvegetated, stable: 40
o/o bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 40

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

CHANNEL MORPHOLOGY

(Cross-sections, sfreom profiles ond other geotnorphologicol doto for the Eost Fork of Box Conyon
wos meosuredby onother teom of scientists).

NOTES:
1) Bonk cut on right side, but now more on left.
2) Quontitotile ltltethods: Point guodrots; sompled ot 3 ft. intervols for 38 ft.(see below).
fn oddition, the USDA Forest Service Protocol for Levelffl wos employed by meosurirg the
pfont communities usirg the lineintercepf method.
3) Little or no grozirg by cottle this yeor.
4) For point guodrots we hod dlfferent tronsect lergths: Oct 03 (50 ft), July 04 (50 ft), Oct 04
(32 ft or 38 ft); July 05 (38 ft); Oct 05 (38 ft); Juty 06 (38'). This is probobly becouse there
weretwo tronsects morked in the field becouseweolso utilized tronsects from our 1999 study
which were different thon the one's morked by the teom for the more recenl studies. Mfe that
comparisons of these dafa can be confusing because pt guad lransecfs were somefimes different
than line fransecfs.

Trees Shrubs Forbs Grasses (or grasslike)

Picea gtngens RlDessp. Eq4isetum aruensis Agrodis stolonifen

Poputus tremulokles Rosa woodsf

Salix anygdaloides Sy m ph o ic a rDps o re o ph il u s
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DATA SUMMARIES
GREEN LINE WIDTH -1YUKIU & COMMUNITYTYPE :

Sample Site OtL"t
Narne

Sid. "f
Stream

0."kod
dolrnstrealu)

\fidth
(ft-)

Comrnunity Type

EFB-9 RE-10 Left 2.0 Equisetum antense

Right 1 .0 Equisetum anrcnse

Channel 2.O Water

EFB{19 (RE-10): Cover by corrnunaty types in Box Canyons (July 2006}

USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Populus tremuloideslPicea pungens
Po ptlu s be muloides/Rosa woodsd

RIPARIAN VEGETATION
Dorninant Woodv Species

Dominant Herbaceous Species
Equisetum arvensis

TOTAL COVER (Upland Species)
TOTAL COVER (Riparlan Sp€caes)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

Cover (fr)

19.00
10.00

29.00
3.00
0.00
4.00
2.N
0.00

TOTAL COVER

4 l

38.00
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RIPARIAN COIVIPLEX DATA SHEET
IJy 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Rir,e,rine - Number EFB-10 (RE-09)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 - 21, ?@6

OBSERVER(S): P.D. Collins

OUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Blockkhowk

ASPECT: N

VALLEY BOTTOM WPE: II

STREAM GRADIENT: -3o

ELEVATfON: 8,120 ft.

SIZE OF COMPLEX: (see gtnntitotire doto)

SOILS INFORMATION: lusoa Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
. 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
. Family: Folcon
. Composition:

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

ADJACENT UPI-AND VEGETATION (looking downstream)

Right: Spruce/Aqen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

Lefl: Spruce
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SUCCESSIONAL STATUS: Unstoble.

APPARENT FORAGE TREND: Unstoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc

BEAVER ACTIVITY: none obserred

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grazitry,, huntirg,
recreotion.

POOL ATTRIBUTES
o/o ared in pools: 70
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
o/o bank length undercut (<90): 10
0,6 bank length gently sloping (>135): 50
% bank length wlth overhanging vegetation: 20

BANK CONDITION
o/o bank length vegetated, stable: 60
o/o bank length unvegetated, stable: 30
o/o bank length vegetated, unstable: 5
% 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 meosuredby onother teom of scienfists).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Safrsp. Ranunculus cymbalaia Agrodis *olonifera

Poptlustremuloides Rosa woodsf Geranlum richardsonii

BeMa occidentafrs Equlsetum aruense

Efiotium angustifolium
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NOTES:
1) Just beginning to see, river birch in this oreo.
2) Quontitotirae rlAethods: There weretwo tronsect lines here becouse of the older (1999) study.
One wos 28 ft (from 1999) ond one wos 36 ft (teom Sudy). For point guodrots for Oct 2OO5,we
sampled ot 3 ft. intervols for the 28 ft tronsect line.I olso sompled on 36 ft line (left in row
doto). Regordirg the two pt. guod tronsect lines (28 ft ond 36 ft) for July 2@6,I sompled the
36 ft line.
In oddition, the USDA Forest Service Protocol for l-evel IIf wos employed by meosurirg the
plont communities usirg the line intercept method (I used o 36 ft tronsecf line an Oct 2005 ond
Jufy 2OO6 which was not consistent with July 2@Q.
3) Right hillside suggests (by presence of horsetoil) thot there is probobly a lot of soil moisture in
the sprirg ond eorly summer. No woter in hillside obsened
4) Woterfoll is oborre this stotion.
5) Photo token from left side.
6) Mgligiblegrazitg by cottle this yeor.
7)fhere wos lots of bare4round thot f counted in the tplond community.
8) There were some smoll lirre blue spruce trees downed due to floodirg ond side slope movement.
9) Very unstoble oreo ot this time.

DATA SUMMARIES

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

S"t''pL
Sit"

Other
Narne

Side of Stream

0.oknd
Jovrnstrearn)

\tridt
h (fu)

Comrnunity Type

EFB-10 RE-09 Left 1 . 0 Equisetu m aruense/Geraniu m richardsonii

Right 1 . 0 Agrostis stdonifera/Equisetum aruense

Channel 1 . 5
1 . 5

Water
Bareground
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EFB -10 (RE{9): Cover by corrnuni,ty types in Bor Ganyons (July 20061

USDA Forest Serylce Prdocol (1992)

UPLANDVEGETATION
Populus tremuloides

RIPARIAN VEGETATPN
Dominant Woodv Species

Dominant Herbaceous Species
G e ra nium rich a rdsonii/Equisdfu m ave ns

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

Cover
(ft)

31.00

31.00
2.@
0.00
1.50
1.50
0.@
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RIPRIAN COMPIJX DATA SHEET
h,b ZooO

CLIENT: Canyon Fuel Compony

COMPLEX: Rircrine - Number EFB-ll

WATERBODY NAME: Eosf Fork Box Conyon

LOCATION: Southern Wasotch Ploteou, Utoh

DATE: Jufy 18 - 21, 2A06

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GFIADIENT: -3o

ELEVATfON: 8,1?O ft.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: lUsol Forest Service. 1997 (Unpub.). Manti La Sat Nationat Forest. Manti Division. price, UT.)
o SoilMap Unit No. 107
o Family: Scouf
. Composition:

o Scout Fomily Soils: 35 %
o Doney FomiV 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:
e SoilMap Unit No. 20
o Family: Strych
. Composition:

o Strych Fomily Soils: 30 %
o Potheod Fomih Soils: 30%
o Podo Fomily Soils: 15%
o Rubblelond: 15%
o Controsfirg inclusions of rock outcrops. ond finer textured soils: 10%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aqen 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: Unstoble due to recent floodirg.

APPARENT FORAGE TREND: Unstoble

ESTfMATED FORAGE PRoDUcrloN: toO lbs/ac. (includirg woody species)

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:rlAining, geozitg, huntirg,
recrqtion.

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

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 0
o/o bank length gently sloping (>135): O
o/o bank length with overhanging vegetation: 20

BANK CONDITION
o/o bank length vegetated, stable: 30
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 35

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 meosuredby onother teom of scientists).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Pachystima mydnites Cidumsp. Agtodis stdonifera

Poptlus tremuldldes Sy n ph o ic a rps o reo ph il u s Geranium rbhardsonfr Juncus longidyk

Safx sp. Equisefum aruense Poa fendeiana

Comus sedcea

BeMa occidentafrs
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NOTES:

1) This site is just below the conf luence of o sprirg (EFB-S1)
2) Quontitotirre lAethods: Point guodrots; sompled ot 3 ft. intervols on o 45 ft tronsect line.
3) Liftle or no grozirg by cottle this yeor.
4) Ffood took down or pushed orer moturetresjust upstreom from somple site includirp river
birch, willow, ond dogwood (photogrophs token).

DATA SUMMARIES

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

S"topl" Sit" Oth.t
Name

Sid" "f
Str"am
(lookllg
downrtrearrr)

V.iJtlr
(ft )

Qq--unity Type

EFB-1 1 Left 1 . 0 Equisetum aruense/Agrostis stolonifera

Right 2.0 Equisetu m aruense/Agrostis stolonifera

Channel 3.0
1 . 0

Water
Rock
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RIPARIAN COMPLEX DAIA SHEET
luly 2O06

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-SI

WATERBODY NAME: Eosf Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: July 18 - 2t, 2006

OBSERVER(S): P.D. Collins

OUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE: II

STREAM (SLOPE) GRADIENT: -28o

ELEVATION: 8,120 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: pSOe Fores( Servbe. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. 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 Controstirg inclusions of rock oufcrops, ond finer textured soils: lO%

MORE SOILS INFORMATION:
o Soil Map Unit No. 107
o Family: Scout
. Composition:

o Scout FomiV 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 (tooking downstream)

Left: Spruce/Aspen Right: Spruce/Aspen

Community Name % of Complex

(refer to quantitative data summaries for this information)

VEGETATIVE DESCRIPTION (Dominance by Community Types)

SUCCESSIONAL STATUS: unstoble
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APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTTON: 400 lbs./oc.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rl/linirg, grazitg,hunting,
recreotion.

SPECIES OBSERVED:

POOL ATTRIBUTES
o/o €taa in pools: 5
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 genily sroping (>135'): 30 (of wet area studied)
o/o b,ank length with overhanging vegetation: 10 (buf increoses obove this oreo)

BANK CONDITION
o/o bank length vegetated, stable: 80
o/o bank length unvegetated, stable: 15
0.6 bank length vegetated, unstable: 0
o/o bank length unvegetated, unstabre: 5 (left bonk obovra green)

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

CHANNEL MORPHOLOGY
(Cross-sections, streom profiles ond other geomorphotogicol doto for the Eost Fork of Box Conyon
wos neosured by onother teom of scientists).
NOTES:
1) A spriry oreo, it is locoted obout 50 ft. obole contluencewith the moin chonnel of Eosf Fork of
Box Conyon.
2) Quontitotive rlAethods: Used USDA Forest Sqwce Protocol for LeyelIII by rneosurirp the
plont communities usirg the line intercept method.

Trees Shrubs Forbs Grasses (or grasslike)

Hcea ptngans Safixsp. Eqtisetum aruen* Agtostis stdonifera

Poptlus tremuloides Sy m ph o ric a rp s o re o flt tu s Ranunculus cymbalaia Carcx lanuginosa

Rosa woodsf Asler sp. Hymus trachycaulus

Lonicen lnvducrata Gennlum richardsonfr Juncus arcticus

futuh occidentafrs
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3) Originof stokes we?egone. f put blue flrylryond mode a37 ft tronsect line in Oct 2005; I
used this line for July 2006.
4) Woter in sprirg seetns to be increosirg compored to the lost two somple periods.

DATA SUMMARIES

GREEN L|NE WTDTH (HYDR|C) & COMMUNTTY TypE :

EFBSI: Gover by conrnunaty types in Box Canyons (July 2ll06f

USDA Forest SeMce Protocol (1992)

UPI-AND VEGETATION
Aster/Baregrcund
Brcmus carinatus

RIPARIAN VEGETATION
D,ominant Woodv Species

Dorninant Herbaceous Species
Ranuncutus cymbalada/Equlsetum avensis

TOTAL COVER (Upland Species)
TOTAL COVER (Ripadan Species)
BAREGROT'ND
ROCK
WATER/MUD/DRY CHANNEL
Moss
TOTAL COVER 37.00

Cover (fr)

1 7
7

1 2

24.@

12.@

0

0

1

0

S"mple Site Other
Name

Sid" "f
Stn""ro
(1""k'd
Jownrtr,eam)

\fidth
(ft )

Commu.ity Type

EFB.S1 Left 6.0 Equisetum aruense/Ranu nculu s cym b alaria

Right 6.0 Equisetum aNen se/Ran u nculus cymbalari a

Channel 1 . 0 Water
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RIPARIAN COMPTEX DATA SHEET
I-lv ZO00

CLIENT: Conyon Fuel Compony

COMPLEX: Rirrerine - Number EFB-52 (EFB-12)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 - 21, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Costleoote Ss/Blockhawk Frn

ASPECT: W

VALLEY BOTTOM TYPE: ff

STREAM GRADIENT: -30o

ELEVATfON: 8.2N ft.

SIZE OF COMPLEX: (see quontitotiw doto)

SOILS INFORMATION: IUSOA Forest Service. 1997 (Unp.rb.). Manti La Sal National Forest. Manti Division. Price, UT.)
. SoilMap Unit No. 107
o Family: Scout
o Composition:

o Scout FomiV Soils: 35 %
o Doney Fomily Soils: 25%
o Guben FotniV Soils:Z5%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

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

o Folcon Fomity Soils: 55 %
o Sondstone Outcrop: 3O%
o Controsting inclusions of dee.W, more sfony. ond sondier soils: 15%

ADJACENT U PI-AN D VEG ETATI ON (looki ng downstream)

Left: Piceo purgens Right: Piceo purgens

VEGETATIVE DESCRIPTION @ominance by Community Types)

Community Name % of Complex

(refer to quantitative data summarles for this hformaUon)

SUCCESSIONAL STATUS: Not climox, unstoble.

APPARENT FORAGE TREND: Unstoble
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ESTIMATED FORAGE PRODUCTIoN: 1,000 lbs./oc.

BEAVER ACTIVIW: none obserrcd

PHOTOGRAPH TAKEN: Yes

f.AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /lAinirg, grozirg, huntirg,
recreotion.

POOLATTRIBUTES
o/o atea 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): O
o/o bank length gently sloping (>135"): 100
o/o bank length with overhanging vegetation: 65 (more below or downhill)

BANK CONDITION
o/o 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 ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosured by onother team of scientisfs).

NOTES:

1) This wos on oreo thot includes 2 sprirgs ne-ar erc.ch other. Previous doto (Oct. 2003) wos token
ot ihe heod of the sprirgsi watq diffused downslope orrer o brood oreo in which doto collection
would horrra been difficult ond possibly ombiguous.
2) The oreo wos dry ogoin this somple period (Oct. 2005) due to a large sondstone cliff foilure
ond rockslide over the entire spring orea. A few riporion species retnoined, but not rnony. It's

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Junipruscrrnntunb Ranunculus cymbalada Agrodis stolontlera

Populus trcmubides Eqisetum aruense Carcxlanuginosa

Lonlcen lnvolucrata Geranium dchardsoni

Beftl/a ocddentafrs
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bosicolly on uplond-looking community of this fime. Yet some riporion or mesic species moy be
increosirg such os horsetoil, sedge ond geronium.
3) Quontitotive rlAethods: Used USDA Forest Service Protocol for Level III by meosuring the
plont communities usirg the line intercept method. I found both end stokes or the previous
tronsect line.6reen Line: Also meosured on tronsects.
4) As mentioned lost somple period, some seeps moy be beginnirg to form ogoin below the somple
oreo becouse riporion species such os Carex lanuginosaand other species werebe.ginning to show
up, but the historicol sprirg still remoins mostly obsent.

DATA SUMMARIES

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

S"topL Sitt OtL.t
Name

SiJe of
Strean
(l""hirrg
downrtream)

width
(ft.)

Cornruunity Type

EFB-S2 EFB-
1 2

Left 10 .0 Carex lanuginosa

Right 10.0 Agrosfis stolonifera/Equisetu m arvense/Carex lanuginosa

Channel nla

EFBS2 (EFB-12): Cover by conmunlty types in Box Canyons (July 2006)

USDA Forest Service Protocol (1992)

UPI-AND VEGETATION
Populus tremuloides

R]PARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaoeous Species
Eguisetu m aruensis/C arex lenuginosa

TOTAL COVER (Upland Speclcs)
TOTAL COVER (Riparian Specles)
BAREGROUND
ROCK
WATER/MUD/DRY CMNNEL
Moss

Cover (ft)

59

59.00
20.00

0
0
1
0

TOTAL COVER
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EFB-S2 (EFB-I2)
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RIPARIAN COMPI-EX DAIA SHEET
J.ly ZOO0

CLf ENT: C.anyonFuel Compony

GOMPLEX: Rirerine - Number EFB-S3 - North d South (EFB-13)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE:Jufy 18 - 21, ?006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok. Utoh

GEOLOGIC PARENT MATERTAL: Costle4ate Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE: II

STREAM GRADIENT: -2-300

ELEVATfON: 8,245 ft.

SIZE OF COMPLEX: (see guontitotir,e doto)

SOILS INFORMATION: pSOe Forest Service. 1997 (Unpub.). MantiLa Sat 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 6uben Fomih Soils:25%
o Controsfirg inclusions of rock outcrops, shollow soils, ond more sondy or more

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

o Folcon Fomily Soils: 55 %
o Sondstone Oufcrop: 30%
o Controstirg inclusions of dury, tnore stony. ond sondier soils: 15%

ADJACENT UPLAND VEGETATTON (ooking downstream)

Left: Ponderoso Pine Right: Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Cornplex

(refer to quantihtive data summaries for this infonmtion)

succESSloNAL STATUS: unstoble, no longer considered "climox'.

APPARENT FORAGE TREND: unstoble
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ESTIMATED FORAGE PRODUCTTON: 250 lbs./oc.

BEAVER ACTIVITY: none obserrred

PHOTOGRAPH TAKEN: yes

[-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /ltlinirg. grozitg,hunting.
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslikef
Plc-ea p12gens Symphoric a ryos orcophf, u s Ranunculus cymbalaia Agtostis stolonifera
Poptlus try7r./ulcides Juniryruscommunis Eguisefum aruense Hymus trachycaulus
Pinus pnderosa Rosa woods! Gennium richardsnfr

Saex amygdaddes

POOLATTRIBUTES
o/o ataa in pools: 100 in gpeen lane
o/o pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90.): O
% bank length genfly sloping (>135"): 100
o/o bank length with overhanging vegetation: 50

BANK CONDtTtoN (North)
0,6 bank length vegetated, stable: 2O
o/o bank length unvegetated, stable: g0
06 bank length vegetated, unstable: 0
06 bank length unvegetated, unstable: O

BANK srABlllw (bankfull area only; many sideslopes above these areas were quite unstable): sfoble
CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box conyonuros meosuredby onother teorn of scientists).

NOTES:

1) Qucntitotire rl/\ethods: Used usDA Forest service Protocol for Levelrrr by meosurirg thepfont communifies using the line intercept rnethod. }runLine: Also meosured on these tronsects.
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2) I found the found stokes. I meosure north 53 (30 ft) ond soufh 53 (31 ft) seporotely.
3) This sprirg oreo hos gone dry.
4) Riporion species present but they how decreased since Octobe-r 2003.
5) There were wetland/riporion species i.e. buttercup ond redtop (see Green Line doto).
6) The understory in the oreo wos nostly boreground.
7) Difficult to coll doto here.

DATA SUMMARIES

GREEN L|NE WTDTH (HYDRTC) A COMMUNTTY TYPE :

EFB-S3 (EFB-13): Cover by cormunity types an Box Canyons (July 2006)

USDA For6t Service Protocd (1992)

UPI.AND VEGETATION
Populu s tremulolde stPice a N n gens

RIPARIAN VEGETATION
DominantWoodv Species

Dominant Herbaceqs Species
Agros0S cymbalafa

Cover (ft)

50

1 1

50.00
11 .@

0
0
0
0

TOTAL COVER (Upland Species)
TOTAL COVER (Riparian Species!
BAREGROUND
ROCK
WATER/MUTYDRY CHANNEL
Moss

S"-pL Sit" Other
Nane

Side of
Str""r-
0".krC
downctrealn)

\ffidth
(ft-)

Co--unityType

EFB€3 EFB-
1 3

North 1 1 . 0 Agrosfi.s stolonifera/Ranunculus cymbalaria

South 0.0

Channel Na

I  o tAL covElt
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EFB-S3 (EFB-13) South
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RIPARIAN COMPLEX DATA SHEET
I'Jv 2006

CLf ENT: C.anyon Frcl Compony

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

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 - ?1, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGfC PARENT MATERIAL: Costlqate Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE: II

STREAM GRADIENT; -?5o

ELEVATfON:8,24O ft.

SIZE OF COMPLEX: (see guontitotive doto)

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

o Scout Fomily Soils: 35 %
o Doney Fotnily 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
. Family: Folcon
. Composition:

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirg inclusions of de-e-W, more stony, cnd sondier soils: 15%

ADJACENT U PI-AN D VEG ETATI ON (looking downstrea m)

Left: Horsetoil(uphill)/Spruce Right: Horsefoi I (uphi ll)/Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitatfue data summaries for this information)

SUCCESSIONAL STATUS: not climox.

APPARENT FORAGE TREND: Unstoble
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ESTIMATED FORAGE PRODUCT|ON: 200 lbs./oc.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

IAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grozirg, huntirg,
recreofion.

POOLATTRIBUTES
o/o araa 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: 0

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

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

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

CHANNEL MORPHOLOGY

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

NOTES:

l) Spring orea.Ihere nos o seephere first somple period (Oct 2003). ft wos dry leovirg
boreground for lost somple periods. Some riporion species remoin. the eniire tronsect oreo wos
dorninoted by horsetoil with some redfop this period.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Plcea ptngens Sy mphoicarps oreo philus Geranfum richardsonii

Populus tremuloides Potenffia lruticpsa Equisetum avense

Saix amygdaloides Rosa woodsi
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2) Quontitotirae iAethods: Used USDA Forest Service Protocol forLeye,l IrI by meosurirg the

plonf communities usirg the line intercept method. Gre-en Line: Also meosured on these tronsects.

3) f'm not sure why tronsect meosure 19 ft this somple period, while other times it meosures 25

ft. lleasured 19 ff fhis sample period.

DATA SUMMARIES

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

EFBS4 (EFB-l,l): Cover by conmunity types in Bor Canyons (July 2006)

USDA Forest SeMce Protocol (1992)

UPLAND VEGETATION

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Equisefum arvensls

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

Cover (fr))

1 5

0.00
15.00

o
4
0
0

S"'ople Site Other
Narne

SiJ" of
Stte"nr

0"'k-d
Jownrtrean)

\TiJtL
(fc)

Qq--unity Type

EFB-S4 EFB-
1 4

Left 1 1 . 0 Equisetum aruense

Right 4.0 Equisetum arvense

Channel 4.0 Bareground

TOTAL COVER
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EFB-S4 (EFB-14)
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RIPARIAN COIVTPI-EX DATA SHEET
I.\v 2006

CLIENT: Conyon Fuel Conpony

COMPLEX: Rirerine - Number RE-ll

WATERBODY NAME: Eost Fork Box Gonyon

LOCATION: Sout'lrern Wosotch Ploteou, Utoh

DATE: Jufy 18 - 21, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flqsfoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Castlegote 5s

ASPECT: N

VALLEY BOTTOM WPE: IT

STREAM GRADIENT: -2o

ELEVATfON: 8,265 ft.

SIZE OF COMPLEX: (see guontitotive doto)

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

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

clayey soils: 15%

ADJACENT UPLAND VEGETATION (ooking downstream)

Left: Wood's Rose/Aspen Right: Aspn/Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(referto quanlitative data summaries for this hformation)

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

APPARENT FORAGE TREND: decreasing

EST|MATED FOMGE PRODUCTION: 75 lbs./oc.

BEAVER ACTIVIW: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, grazit1f,, huntitg,

recreotion.

POOLATTRIBUTES
o/o araa in pools: 5O
% pool area made up of pools > 2'deep: 0

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 80
o/o bank length gently sloping (>135): 50 (obove undercuts)
o/o bank length with overhanging vegetation: 30

BANK CONDITION
% bank length vegetated, stable: 10
o/o bank length unvegetated, stable: 40
o/o bank length vegetated, unstable: l0
o/o bank length unvegetated, unstable: 40

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

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomorphologicol dofo for the Eost Fork of Box danyon
wos meosuredby another teom of scientists).

NOTES:
1) Sideslopes were noted os unstoble in Foll 2003. The Spring 20Gl somple period rewoled thot
o lorge spruce tree hod follen directly in the somple oreo. The uplond oreos were unstoble ond
movement of somple morkers wos observed. There we?eno riporion species in the tronsect oreo
due to fof len tren, ond extensive cottle disturbance in Sprirg ond Foll 2@4. Riporion species are
returnirg here. In July 2005, right side had Eguisetun artense from hillside water. Lost somple
period (October 2005) hod some Eguisetum artenseand Agrosfis sfolonifero.
2) Quantitofir,re tlAethods: Used USDA Forest Service Protocol for Level III by meosurirg the
pfont communities using the line intercept method. Gren Line: Also heosured on these tronsects.

SPECIES OBSERVED:

Trees Shrubs Forbs crasses (or grasslike)

Picea pungens Rosa woodsf Eqisetum alense Agrogis sfolonifen

Populustremuloides Juncuslongi$ylb
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3) Recent flood evidence wos obvious here with flottened \,€getotion (i.e. Wood's rose) ond
missirg spruce tree. Also more erosionol undercuttirg wos obserlred. The upper left bonk hod
mo?egreen vegetotion thot hod mored downword (sloughiag).
4) I found eorly study stoke under Wood's rose plonts.

DATA SUMMARIES

GREEN LINE W|DTH (HYDR|C) & COMMUNTTY TYPE :

RE-11: Cover by cormunity types in Box Ganyons (July 2006)
USDA Forest Service Protocol (1992)

Po pulus tremulqldes/Rosa woodstr

RIPARIAN VEGETANON
Dominant Woodv Species

Dominant Herbaceou.s Soecies
Equbefum aruensb

TOTAL COVER (Upland Spechsl
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/T'RY CHANNEL
Moss

Cover (ft)

19.00

3.50

19.00
s.50
0.(n
3.50
3.00
0.00

S"-pL Sit Oth.r
Name

Side of
Stream
0."hi'd
downrtream)

wiJt[
(ft )

ComnunityType

RE-11 Left 1 . 5 Equisetum avense

Right 2.0 Equisetum aruense

Channel 3.0
3.5

Water
Rock

TOTAL COVER
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RIPARIAN COIVIPI"EX DATA SHEET
I.uly 2006

CLIENT: Conyon Fuel Compcny

COMPLEX: Rirrrerine - Number RE-12

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Woh

DATE: Jufy 18 - 21, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM WPE: II

STREAM GFIADIENT'-2o

ELEVATfON: 8,275 tt.

SIZE OF COMPLEX: (see guontitotiw dcto)

SOILS INFORMATION: (USOA Forest Senrice. 197 (Unpub.). Manti La Sal Natlonal Forest. Manti Division. Price, UT.)

. Soil Map Unit No. tO7
o Family: Scouf
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%
o

ADJACENT UPLAND VEGETATION (looking downstream)

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

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Cornmunl$ Name % of Complex

(refer to quantitative dah summaries for this informatftn)

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

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: l0O lbs./oc.

BEAVER ACTIVIW: none obserled
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PagE 4 RE-12
Bo<Canyon Study
July 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAinirg, grazirg, hunting,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslikef

Poptlus tremuloides Safxsp. Eriogonum sp. Agtostis $olonifen

Safx sp. futemisia tidentata Equbefum aruense Juncuslongffis.

Rosa woodsf, Juncus arcticus

Poa secunda

POOL ATTRIBUTES
o/o ara€ in pools: 0 (but worter present)
% pool oreo mode up of pools > Z' dep: O

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

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90): O
o/o bank length genfly sloping (>135): 5O
% bank length wilh overhanging vegetation: 5

BANKCONDITION
% bank length vegetated, stable:40
o/o bank length unvegetated, stable: l0
% bank length vegetated, unstable: l0
o/o bank length unvegetated, unstable: 40

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

CHANNEL MORPHOLOGY

(Cross-secfions, streom profibs ond ol'lrer geomorphologicol doto for the Eost Fork of Box 6onyon
wos meosuredby onother teom of scientists).

NOTES:

1) Qucntitotive ttlethods: Used USDA Forest Service Protocol for Level III by rneosurirg the
plont communities usirg the line intercept method.
2)\\e oreo looked more stoble ond better thon the site upstreom.
3) Photo token from left side.
4) Woter wos present.
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Page 3;RE-12
Box Canyon Study
July 2006

5) Ffeoyy floodirg wos obser\red July l9-2O,2@f. Conseguently, in mony oreos like this one,
thete wos much debris 7-g ft oborrre the woter lewl. Also there were lots of sediments within
the riporion species, often corerirg them. Live ospen on the side slopes just obove the streom
hod toppled (photogrophs ore orailoble).

DATA SUMMARIES

GREEN L|NE WTDTH (HYDRTC) & COMMUNTTY TYPE :

Saarple Sitc Other
Narne

Sid. "f
Stream

0""Li'd
downrueanr)

vidt[
(fu)

Comn'-ity Type

RE.12 Left 2.0 J uncu s longistylist Agrostis stolonifera

Right 1 . 0 J uncus longistylisl Agrostis stolonifera

Channel 1 . 0
5.0

Water
Bareground

Arte mi si a tid e nt at a/EIy m u s tra ch y c a u I us
P o put u s tre mul oidesrRosa woodsf,

RIPARIAN VEGETANON
Dominant Woodv Specles

Dominant Herbaceous SDecles
J uncus longidyfrs/Agros0s stolonibra

TOTAL COVER (Upland Spccl€s)
TOTAL COVER (Riparian Specles)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

3.00

20.00
3.00
5.00
0.q)
1.00
0.00

TOTAL COVER
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Box Canyon Study
July 2006

PHOTOGMPH IC DOCUMENTATION

RE.12
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RIPARIAN COI{PIfiX DATA SHEET
J-lv 2006

CLIENT: Conyon Fuel Cornpony

COMPLEX: Rircrine - Number RE-13

WATERBODY NAME: Eosf Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 -21, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Cosfleoote Ss

ASPECT: NW

VALLEY BOTTOM TYPE:II

STREAM GRADIENT: -2o

ELEVATION: 8,315 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: lusOl Forest Service. 1997 (Unpub.). Manti l-a SalNationatForest. Manti DMsion. price, UT.)

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

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

ADJACENT UPI-AND VEGETATION (tooking downstream)

Left: Aspen Right: Aspe nl P onder oso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communtty Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climox (but recenf years'upper bonk movernent could inf luence
stotus).

APPARENT FORAGE TREND: decreosirg

ESTIMATED FORAGE PRODUCTION: IOO \bs./oc.

BEAVER ACTIVITY: none observed
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Pagp4 RE-13
Bot( C€nyon Study
July2006

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAinirg, grozitry,, hunting,
recreotion.

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

AQUATIC VEGETATION
o/o streambed with filamentous algae: nla (no woter of this site)
7o stream margin with rooted aquatic: n/o (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: 10

BANK CONDITION
o/o bank length vegetated, stable: 35
o/o bank length unvegetated, stable: 50
% bank length vegetated, unstable:0
% bank length unvegetated, unstable: 15

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
nos meosuredby onother teom of scientists).

NOTES:
1) Site seemed to withstond the floodirg well.
2) Quontitotive rlAethods: Used USDA Forest Service Protocol for Level III by meosurirg the
plont communities using the line intercept method.
3) Site wos dry.

SPECIES OBSERVED:

Trces Shrubs Forbs Grasses (or grasslike!

Pbea pungens Artemisia tri&ntata Ranunculus cymbalaia Agroslis dobnifera

Populus trerruloldes Potenffiafruticca Equisetum aruense Carexlanug/nosa

Pinus pondercsa Synflrcdcerporeodflus Artemisia drccunculus Hymustndrycaulus

Erigeron dveryens. Juncus sp.

Achilea mflleffium Juncus arcticus

LuFinus sp.
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Page 3;RE-13
Box Canyon Study
July 20OG

DATA SUMMARIES

GREEN L|NE W|DTH (HYDR|C) & COMMUNTTY TypE :

RE-13: Gover by conmunity types in Box Ganyons (July 2006)
USDA Forest Service Protocol (992)

fute mN a tidentataElym us trachycaulu s
Populus temuloides

RIPARIAN VEGETATION
Dominant Woodv Specles

Dominant Herbaceous Species
Agrodis s/ob nife rc/Equisetu m aryengs

TOTAL COVER (Ufland Species)
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/T'RY CHANNEL
Moss
TOTAL COVER

Co\rer (ft)
10.50
10.00

20.50
5.50
2.00
0.00
0.00
0.00

S"-pl" Sito OtL.r
Nane

Sid" of
Sbeam

(l""k g
downrtrean)

ViJdl
(fu)

Comrrrunity Type

RE-13 Left 2.5 Eq u i s et u m a nrc n s e/Ag rosf .s sto/onfera

Right 3.0 Equisetum aruense/Agrostis stolonifera

Channel 2.0 Rock & Bareground
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RIPARIAN COMPI"EX DA.TA SHEET
1"ly ZOO0

CLIENT: Ccnyon Fuel Compony

COMPLEX: Riverine - Number R-07

WATERBODY NAME: rlAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 -21, 2W6

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: NW

VALLEY BOTTOM TYPE:II

STREAM GRADIENT: -2o

ELEVATION:8,?2O fT.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: psoa Forest SeMce. 1997 (Unpub.). Mant La Sal Nattrnat Forest. Manti Division. price, UT.)

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

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o controstirg inclusions of de-ep*, more stony, ond sondier soirs: 15%

ADJACENT UPLAND VEGETATTON (tooking downstream)

Left: Spruce/Aspen Right: AspenlSpruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(referto quantihtive data summaries forthis infonmtin)

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

APPARENT FORAGE TREND: sroble

ESTIMATED FORAGE PRODUCTTON: 100 lbs./oc.

BEAVER ACTIVIW: none observed
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Pqp2;R47
Box Canyon Study
July20O6

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rl/tinirg, grazirry,, huntirg,
recreotaon.

SPECIES OBSERVED:

Trees Shlubs Forbs Grasses {or grasslike)

Picea ptngens Juniperuscomntn&' Achiflea nlilefofrum Agmdis ddonifera

Populus tremulokles Potenffia fruticosa Eguisetum dvense Carex lanuginosa

Betula occidentafrs Urtica doica Juncuslongidyls

Attenisle ludoviciana

Geranium richadsonfr

POOL ATTRIBUTES
o/o €rEA in pools: nla (no woter of this site)
o/o pool area made up of pools > 2' deep: n/o (no woter ot this sife)

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

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

BANK CONDITION
% bank length vegetated, stable: 30
o/o bank length unvegetated, stable:40
o/o bank length vegetated, unstable: 0
06 bank length unvegetated, unstable: 30

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

CHANNEL MORPHOLOGY

(&oss-sections, stream profiles ond other geomorphological doto for the Eost Fork of Box Conyon
wos meosuredby onother teom of scientists).

NOTES:

l) Photo token from the left side
2) Quontitotire tt\ethods: Used USDA Forest Service Protocol for Level III by meosurirg the
plont communities usirg the line intercept method.
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Page 3;R{7
Bo< Canyon Study
Juty 2006

3) Areo seemed to hor,re little impoct from ?ecent floodirg.
areo,.
4) Port of riporion spp. ore in the chonnel.
5) No waler at site.

DATA SUMMARIES

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

R{7: Cover

USDA Forest Sewice Prcilocol (1

Picea pungens
Populus tremuloides

RIPARIAN VEGETANON
Domlnant Woodv Species

Domimnt Herbaceous Species
Carex la nuglnosalAgrodis $olonifen

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

I'm not sure os much roin hit this

Cover (ft)
11.00
17.00

4.50

28.00
4.50
4.50
2.OO
0.00
0.00

Sample Sic Otf,.t
Narne

SiJ. "f
Stream
(Lok"g
dow.nrtr,eam)

v.iJth
(ft )

Comrnunity Type

R-07 Left 4.5 Agrosfis stolonifera/Carex lan uginosa

Right 0.0

Channel 4.5
2.0

Bareground
Rock

I9 I  AL L ; IJVEK
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RIPARTAN COMPI.E"X DATA SHEET
I.lv ZOOO

CLIENT: Conyon Fuel Compony

COMPLEX: Riverire - Number R-09

WATERBODY NAME: tlAoin Fork Box Carryon

LOCATION: Soufhern Wosotch Ploteou, Woh

DATE: Jufy 18 - ?1, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE:TI

STREAM GRADIENT: -2o

ELEVATfON: 8,210 ft.

SIZE OF COMPLEX: (see quontitotirc doto)

SOILS INFORMATION: lusOa Forest Service. 1997 (Unpub.). Manti La Sal National Forest. 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 deper, more stony, ond sondier soils: 15%

ADJACENT UPLAN D VEGETATION (looking downstream)

Left: Spruce/Aspen Right: AspenlHorsetoi I

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Cornplex

(refer to quantitative data summaries for this inforrdirn)

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

APPARENT FORAGE TREND: sfoble

ESTIMATED FORAGE PRODUCTION: 500 lbs./oc.

BEAVER ACTIVIW: none observed
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Page2; R49
Box Canyon Sfudy
July 2006

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, g?ozirp,, hunting,
recreofion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hcea pungens Safrx Mea Ranunculus cymbalada Agrodis dolonifen

Populus tremukidds Aftemisia ti&ntata Equisefum aruense Juncus longistyfrs

Juniperus scopulorum Rosa woodsf Udica doica Juncus arclicus

POOL ATTRIBUTES
o/o ara€ in pools: 5O
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):40
o/o bank length gently sloping (>135'): 40
% bank length with overhanging vegetation: 50

BANK CONDITION
% bank length vegetated, stable:75
% bank length unvegetated, stable: 10
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 15

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

CHANNEL MORPHOLOGY

(Cross-sections, streom profiles ond other geomor?hologicol doto for the Eosf Fork of Box Conyon
wos heosuredby onother teorn of scientists).

NOTES:

1) Photo token from the left side.
2) Quontitotive Methods: Used USDA Forest Service Protocol for Level III by meosuring the
plont communities using the line intercept rnethod.
3) The left side of the river hod mostly riporion species. It wos difficult to fell if it wos from
hilfside waler or streom. Seemed more like streom inf luence.
4) The right side hod hillside woter influence.
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Page 3;R49
Box Canyon Study
July 2006

5) Areo seamed to how little impoct from recent f loodirg.

DATA SUMMARIES

GREEN L|NE WIDTH (HyDRtC) & COMMUN|Ty TYpE :

RF49: Cover hv comrunifv tvoes in Ror Canvons tJulv 20061
USDA Forest SeMce Prdocol (1992)

UPLAND VEGETATION
Populus trcmuloides

RIPARIAN VEGETATK'N
Dominant Woody Species

Dominant Herbaceous Species
Ag rogis stolonifsra/Equisefu m a rue nsis
Ranunculus cymbalaia/Equisetum avensis

TOTAL COVER (Upland Species)
TOTAL GOVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUD/I'RY CHANNEL
Moss O.OO

Cover (ft)

20.00

6.00
2.@

20.00
8.00
0.00
0.00
1.00

86

S"mple Sit" OtL.'
Name

SiJe of
Stream

0""krE
downrteana)

ViJth
(ft.)

Comrnunity Type

R49 Lefi 6.0 Equisatum aruense/Agrostis stolonifera

Right 2.O Ranu nculu s cymbdaria/Equisetu m aruen se

Channel 1 . 0 Water
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RIPARTAN COMPI"EX DATA SHEET
I-lv ZooO

CLIENT: Conyon Fr.rel Compony

COMPLEX: Rirrerine - Nurnber R-11

WATERBODY NAME: Aioin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 - 2t, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Woh

GEOLOGIC PARENT MATERIAL: Cosflegote Ss

ASPECT: NNW

VALLEY BOTTOM WPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,180 ft.

SIZE OF COMPLEX: (see guontitotire doto)

SOILS INFORMATION: luson Forest Senrlce. |997 (Unpub.). MantiLa SatNationatForest. Manti DMsion. price, uT.)

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

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

ADJACENT UPLAND VEGETATTON (tooking downstream)

Left: Spruce/fuoss Right AspenlWood's Rose

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Cornple<

(refer to quantitative data summaries for this infonnationi

SUCCESSIONAL STATUS: climox (but recent yenrdupper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTfMATED FOMGE PRODUCTTON: 350 lbs./ac.

BEAVER ACTIVIW: none observed
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Page 2; R-l 1
BoxCanl,on Stdy
July 2006
PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, grazit:g, huntirg,
recreotion.

POOLATTRIBUTES
o/o ?raa in pools: 5O
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 lengrth undercut (<90e): 40
% bank length gently sloping (>135'): 60
% bank length with overfianging vegetation: 10

BANK CONDlTION
o/o bank length vegetated, stable: 30
o/o bank length unvegetated, s{able: 0
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 70

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

CHANNEL MORPHOLOGY

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

NOTES:
1) Photogroph token from the left side.
2) Quontitotirre Methods: Used USDA Forest Service Protocol for Level III by meosurirg the
pfont communities usirg the line intqcept method.
3) Right stoke wos missing. For tronsect, we meosured frotn ospen tree (see photo) with blue
flory,.
4) Left side ove. 60% ve4 [ove. of two sides theref ore 30% (see Bonk Condition obove)].
5) Left side hod more riporion wgetotion ond less uplond.
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SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Rosa woodsi Effibium angustifolium Agrodis stolonifera

Poptlus tremulcides Equbetum aruense Juncus longistytis

Safx sp. Ranunculus cymbalaia Juncus arcticus

Poa secunda



Page 3;R-11
BoxCanl'on Stdy
July 2006

DATA SUMMARIES

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

R-11: Cover bv coornunity types ln Box Canvons {Julv 2006}
USDA Foresd Servlc€ Pftfocol (19S2)

UPI-AND VEGETATION
Pk>e a pt nge ns/Poa secu n da

RIPARIAN VEGETATION
Dorninant Woodv Species

Dominant Herbaceous Species

Agrostis dolonifen
Eqtlsetum arvensis

TOTAL COVER (Upland Speclesl
TOTAL COVER (Riparian Species)
BAREGRq'NO
R@K
WATER/MUTYT'RY CHANNEL
Moss

Cover (ft)

15.50

5.00
4.00

15.50
9.00
2.00
0.00
0.50
0.00

90

S"ropL Sit" Oth.t
Narne

Side o[
Stream
(l".k"g
dowortream)

WiJrh
(fu)

Co--unig Type

R-11 Left 9.0 Equisetum aruensa/Agrostis stolonifera/Salk sp.

Right 0

Channel 0.5
2.0

Water
Bareground

TOTAL COVER 27.@
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RIPARIAN COMPLEX DATA SHEET
I'f,v ZOoO

CLIENT: Conyon Fuel Compony

COMPLEX: Rirerine - Number R-13

WATERBODY NAME: rtloin Fork Box Canyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Jufy 18 - 21, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: NNW

VALLEY BOTTOM WPE:TI

STREAM GRADIENT: -2o

ELEVATfON: 8,175 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: lusOn Forest Service. 1997 (Unpub.). lvlanti La sat Nationat Forest. Manti Division. price, UT.)

.  SoilMap Unit No. 57

. Family: Folcon

. Composition:
o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 30%
o controstirg inclusions of deep*, more stony, ond sondier soils: t5%

ADJACENT UPI-AND VEGETATTON (tooking downstream)

Left: Spruce Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantibtive data sumrnaries for this information)

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

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTTON: 500 lbs./oc.

BEAVER ACTIVIW: none observed
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Page 2; R-13
BoxCanpn Study
July 2006
PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /lAining, grozarg, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Potenfla fruthosa Equisetum arvense Agrostis dolonifen

Populustremuloides Junlpruscommunis Circlumsp. Carex nebnskensis

Safrx lucida Ranunculus cymbalaia Carex lanuginosa

Saf,r sp. Juncus bngistylis

Bromus cainatus

Elymus trachycaulus

Juncus arcticus

Poa fendeiana

POOL ATTRIBUTES
o/o atea in pools: 1@
o/o pool area made up of pools > 2'deep: 0

AOUATIC VEGETATION
o/o streambed with filamentous algae: 0
o/o stream ma€in 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: 50

BANK CONDITION
% bank length vegetated, stable:70
06 bank length unvegetated, stable: 30
% bank length vegetated, unstable: 0
06 bank length unvegetated, unstable: 0

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

CHANNEL MORPHOLOGY
(Cross-sections, streom profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos meosuredby onother teom of scientisfs).

NOTES:
1) There wos o discreponcy with totol tronsect lergth between 1999 (42 ft.) ond Oct 2003 (45
ft.); July ?O04, October 2@4, July 2005, Ocfober ?OO5, July 2006 were consistent ot 45 tt.
2) Quontitotive ltAethods: 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.
3) Photogroph token from the left side.

93



Page 3;R-13
Bqcanyl'n Stdy
July 2006

4) About 15 ft of right side riporion community (Redtop/Wiregrass) wos influenced by tributory
on thot side but this influence opryA?ed less this somple period for unknown reosons.
5) The upper bonks we-rewetlond ond probobly influenced by the streom woter.
6) Redtop wos increosirg ond dominoted the riporion community os o whole.

DATA SUMMARIES

GREEN L|NE WTDTH (HYDR|C) & COMMUNTTY TYpE :

S"-Fle Site Otf,er
Name

SiJ" of
Str."ro
(l""kog
downrtrean)

ViJth
(fu)

CommunityTyp

R-13 Left 10 .5 Agrosfis stolonifera/Carex nebraskensis/Equisetum aruense

Right 7.5 Agrosfis stolonifera/Salix lutea/Carex lanuginosa

Channel 1 . 0 Bareground

USDA Forest Service Prcdocol (1992)

UPLAND VEGETATION
Pbea pungens

RIPARIAN VEGETATION
DominantWoodv Species

Domlnant Herbaceous Species

Agroslis stolonifen
Equlsetum aryens/s
Equlsetu m aruends&arex neDrascensrs

TOTAL COVER (Upland Spechs)
TOTAL COVER (Riparian Spechs)
BAREGROUND
R@K
WATER/MUD/DRY CHANNEL
Moss

Cover (ft)
27.@

27.@
18.00
1.00
0.00
0.00
0.00

6.00
4.50
7.50

TOTAL COVER
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RIPARIAN COI{PUEX DATA SI{EET
h'b Zooo

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number R-15

WATERBODY NAME: rltloin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou. Utoh

DATE: Jufy 18 - ?1, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: C-astle4ote 5s (Blockhowk Fm just rrystreom)

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT'-2o

ELEVATfON: 8,170 ft.

SIZE OF COMPLEX: (see qmntitotirre doto)

SOILS INFORMATION: (USOA Forest Servlce. 1997 (Unpub.). Manti La Sal National Forest. Manti Divisinn. Price, UT.)

. Soil Map Unit No. 57

. Family: Folcon
o Composition:

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

ADJACENT U PLAND VEGETATION (looKng downstream)

Left: Spruce/Aspen Right: Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Cornmunlty Name % of Complex

(refer to quantitatirc data summades for this lnformatin)

SUCCESSIONAL STATUS: octive movement (not climox)

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 150 lbs./ac.

BEAVER ACTIVIW: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAinirg, grazirp,huntirg,
recreofion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picaa ptngens Junlperuscommunk Ad:ersp. Agrostis stolonifera

Populus tremukides Sy m ph odc a tp s o reo flt I u s EqisoEtm awensa

Comus stdonifen Safxfutea Efutiumanguffium

POOL ATTRIBUTES
o/o ?raa in pools: 25
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 (<90o):40
o/o bank length genily sloping (>135): 5
% bank length with overhanging vegetation: 20

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

BANK sTABlLlw (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 dofo for the East Fork of Box Conyon
wos meosuredby onother teorn of scientists).

NOTES:

1) left side hod horsetoil in the 'uplond' oreq, but it wos high enoqh in elerotion thot we felt it
wos influenced by side-slope woter.
2) Quontitotirre rlAethods: Used USDA Forest Service Protocol for LevelIII by meosurirg the
plcnt communities usirg the line intercept method. Greenline: Also meosured on these tronsects.
3) Lerpth of tronsect line in Oct.2003 wos less thon 1999 due to movement; since thot time it
hos been consistent (?6 ft.).
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4) Photo from 1999 wos from o different ploce (stoke number indicoted I wos in the correct
locotion in the followirng somple yeors).
5) Right side hod potchy ragetotion ond sondy boreground oreos. Left side hod virtuolly no
riporion regetotion.
6) The severe floodirg mentioned in the Eost Fork did not seem to impoct the rlAoin Fork os much.
Perhops it roined more in the liloin Fork, or moybe it is the noture of the two chonnels due to
other environmentol inf luences.

DATA SUMMARIES

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

ga-ple Site Oth"r
Narne

Sidu "fStr""^
(l""krd
Jownctreao)

W'idth
(fu)

Com-munity Type

R-15 Left 3.0 Equisetum aruense

Right 0

Channel 0.5
4.5

Water
Bareground/Rock

R-15: Cover by conrnunity types in Box Canyons (July 2006)
USDA Forest Seruice Prcfcol (1992)

UPI.ANDVEGETATION
Po pulu s tremubide srPice a pu n gens
P o ptl u s tre m ubide,srRosa woodsf

RIPARIAN VEGETATION
DomlnantWoodv Specles

Domlnant Herbaceous Specles
Equbetum aruensis

TOTAL COVER (Uplad Specles)
TOTAL COVER (Riparian Speciesf
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

Cover (ft)

18.00

3.00

18.00
3.OO
4.50
0.00
0.50
0.00

TOTAL COVER
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SCOPE

Quantitative and qualitative baseline vegetation data were recorded in several locations in the East

Fork of Box Canyon in October 2006. Data were also recorded in several locations in the Main
Fork of Box Canyon. These data sets may be used for controls in 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 the seventh 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 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: July 2004). The third sample period was in

October 2004 (Riparian Plant Communities in the East Fork of Box Canyon: October 2004).
Thefourth sample period was in July 200 5 (Plant Communities in the East Fork of Box Canyon:
July 2005). Thefifth sample period was in October 2005 (Plant Communities in the East Fork of
Box Canyon: October 2005). The past sample period was the sixth of the sampling regime (Plant

Communities in the East Fork of Box Canyon: July 2006) .

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. 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 be compared with earlier (and future) studies in an attempt to document major impacts to the
plant communities along the stream due to catastrophic events, such as loss of water and habitat
from the effects of subsidence caused from underground mining.

METHODS

Sample station 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
Ar e q Evo luati 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 right", as characterized by looking
downstream.

RIPARTAN 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:
ADJACENT UPLAND VEGETATION (looking downstream)
Left: Right:
VEGETATIVE DESCRIPTION (Dominance by Community
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:
POOL ATTRIBUTES

Vo area in pools:
% poolarea made up of pools > 2 deep:

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (.9Oo):
% bank length gently sloping (>135"):
% bank length with overhanging vegetation:

BANK CONDITION (bankfull area only)
% bank ler€th vegetated, stable:
% bank length unvegetated, stable:
% bank lerpth vegetated, unstable:
% bank length 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 began to be recorded again in 2003 and 2004 at some of the 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 of the L999 stations were located for the 2003

and 2004 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 2A03,2004,2005, and 2006 studies were identical. The modificationto 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 summarized, included l)
percent of the living cover of each plant species, 2) total living cover (vascular), 3) total living
cover (nonvascular), 4) liuer 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 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 oll sample locations. This method consisted of using atape to measure the riparian
community (Green Line) on each side of the stream and perpendicular to it. 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 sonsistent
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 clari$r the numbered sites and the cover sampling method used at each site is shown
in the RESULTS section below.



RESULTS

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

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-8 X X X

EFB-9 RE-10 X X X X

EFB-10 RE{9 X X X X

EFB-11 X X X

EFB-S1' X X X

EFB-S2- EFB.12 X X X

EFB-S3" EFB.13 X X X

EFB-S4- EFB-14 X X X

RE-11 X X X

RE-12 X X X

RE-13 X X X

R-07 X X

R-09 X X X

R-11 X X X

R-13 X X X

R-15 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.



DISCUSSION & SUMMARY

Results from monitoring the riparian communities in October 2006 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 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 October 2003, July 2004,

October 2004, July 2005, October 2005, July 2006, and October 2006. Five of these 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 suggested in an earlier monitoring report (July 2005 sample period), 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.

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.

Accordingly, data has been plotted on charts to illustrate changes over time from the October

2003 through the October 2006 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-l through EFB-8 using the Green Line

method. In Fig. 2, the data were also grouped by site numbers, or RE-09 through RE- 13, using

the Community Type 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. l, 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 zAC to July 2004. From July



ZO04 to October 2005 the communities seem to stabilize, then begin to increase where some reach

or exceed their original (2003) values. However, from October 2005 to October 2006 there was

an obvious decrease in the width of the riparian communities at most sites [especially the well-

defined (non-meadow) channels].

Abrupt deceases in the riparian community widths in July 2006 and October 2006 were, in all

proUaUitity, due the flooding that occurred in the area- especially on July 19ft when it rained l-22

inches within an hour time period. This event was witnessed by the author; severe flooding

occurred in the East Fork of Box Canyon where severe bank erosion was also witnessed. Also

worth noting was the storm event that occurred October 6, 2A06 when it rained | .79 inches that

day. Because the October sampling was completed before that day, impacts to the riparian

communities by that storm are unknown by the author at this time.

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 Z0O3 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-Sl) maintained its riparian

community for the first three sample periods, then decreased and remain consistent. 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 recorded 1999 data). Consequently,

five of these sites were also monitored during the same periods as the East Fork monitoring

regime. Fig. a shows that, although these plant communities have somewhat fluctuated over time,

they have remained relatively constant from October 2003 through October 2006.



FIG. 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 LINE METHOD (SPRINGS)

4Q

-
830
x
F
o

EFB-S1
N EFB-S2
T EFB-S3
T EFB-S4

Oct Jul Oct Jul Oct Jul Oct
2003 2AO4 2004 2005 2005 2006 2006

10



FIG 4: MAIN FORK BOX CANYON
RIPARIAN COMMUNITY METHODS
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ruPARTAN COMPLEX DATA SHEET
Octote r 2OO6

CLIENT: Conyon Fuel Compony

COMPLEX: Number EFB-I

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2 - 5, 2006

OBSERVER(S): P.D. Coll ins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: West

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -1o

ELEVATION: 8,410f1.

S|ZE OF COMPLEX: (see quontitotive doto)

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

o Soil  Map Unit No. 57
. Family: Folcon
o Composit ion:

o Folcon Fomily Soi ls: 55 %
o Sondstone Outcrop: 3O%
o Controsting inclusions of deeper, rnore stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/ Aspen Right: Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data results for this information)

SUCCESSIONAL STATUS: cl imox

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 950 lbs./ocre

BEAVER ACTIVITY: none observed

t2
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: l/tining, grazarg, hunting,
recreotion.

PooL ATTRIBUTES (meodow no well def ined streom chonnel)
o/o afae 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
% bank length with overhanging vegetation: 0

BANK CONDITION
o/o bank length vegetated, stable: 65 (more if r included moss)
% bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 0
% bank length unvegetated, unstable: 0

BANK STABIL|TY: relotively 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).

NOTES:

1) This wos o meodow area, not o streom. No woter present.
2) Quontitotive lu\ethods: Point guodrots; sompled ot 3 ft. intervols:29 ft. tronsect on left side;
30 ft. tronsect on right side (59 ft; includes uplonds).
3) Cottle use not opporent.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Potentilla fruticosa Ranunculus cymbalaia Agrostis stolonifera

Populus tremuloides Rosa woodsri Carex hoodii

Carex lanuginosa

Juncus longistylis

Juncus arcticus

Poa pratensis



Page 3; EFB-I
Box Canyon Study
October 2006

DATA SUMMARIES

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

Sample Site Other
Name

Side of Sheam
(looking
downstream)

width
(ft.)

Community Type

EFB-1 Left 27.O C a rex I a n u gi n o s a/Agrosfis st olo n ife r a

Right 27.0 Carex la n u gi no s a/Ag rosti s stolon ife ra

Channel nla Dry (no standing water)

Upland 5.0

COVER BY SPECIES

TREES &

FOR

GRASSE

Carex
Juncus

TOTAL C

B/G



Page 4; EFB-1
Box Canyon Study
October 2006

PHOTOGMPH IC DOCUMENTATION

l 5



RIPARIAN CO}"IPLEX DATA SHEET
Octobex 2OO6

CLIENT: Conyon Fuel Compony

COMPLEX: Number EFB-Z

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2 - 5, 2006

OBSERVER(S): P.D. Coll ins

QUAD NAME: Ernery West, Utoh

GEOLOGIC PARENT MATERTAL: C.ostle4ate Ss

ASPECT: WNW

VALLEY BOTTOM TYPE: ff

STREAM GRADIENT: -1-2o

ELEVATION: 8,380 ft.

SIZE OF COMPLEX: (see quontitotive doto)

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

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

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

ADJACENT UPLAND VEGETATION (Iooking downstream)

Left: Aqen/ Sogebrush Right: Aspen/ Sogebrush

VEGETATIVE DESCRIPTtoN (Dominance by community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

SUCCESSIONAL STATUS: climax

APPARENT FORAGE TREND: more or less stoble

ESTIMATED FORAGE PRODUCTTON: 300 lbs./oc

BEAVER ACTIVITY: none observed

l 6



Page 2; EFB-2
Box Canyon Study
October 2006

PHOTOGMPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD
recreotion.

SPECIES OBSERVED:

f NFLUENCE RIPARIAN AREA: Minirg, ATV, grozing, hunting,

Trees Shrubs Forbs Grasses (or grasslike)

Pinus ponderosa Aftemisia tridentata Achillea millefolium Juncus arcticus

Populus tremuloides Potentilla fruticosa Asfersp. Agros/ls stolonifera

Equisetum alense Poa pratensis

Potentilla sp. Poa secunda

Taraxacum officinale

PooL ATTRIBUTES (meodow no well defined streom chonnel)
o/o afe? in pools: 0
% 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.): 0
% bank length gently sloping (>135"): 80
% bank length with overhanging vegetation: 0

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

BANK STABILITY: stoble

CHANNEL MORPHOLOGY

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

NOTES:

1) This wos o tneodow Qreo, not o streorn. Site wos dry. Less boreground thon previous somples.
2) Quontitative lr/lethods: Point guodrots; sornpled ot 3 ft. intervols: 24 ft. tronsect on left side;
?5 ft. tronsect on right side (48 ft; includes uplonds).
3) Sign of grazing by cottle not observed.
4) lfieodow wos dominoted by Kentucky bluegross: wetter oreos of site weredominoted by redtop
ond wiregross.
5) Site seemed wetter this period compored to lost somp le period.
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Box Canyon Study
October 2006

DATA SUMMARIES

GREEN L|NE W|DTH (HYDR|C) & COMMUN|TY TypE :

EFB-2: Cover using point quadrats (October 2006).

Sample Site Other
Name

Side of Stream
(looking
downstream)

Widttr
( f t )

Commturity Type

EFB-2 Left 1  1 . 0 Ag rosti s stolon ife ra/J u n cu s arcticu s

Right 1 1 . 0 Agrosfis stolonifera/J uncus arcticu s

Channel 3.0 Dry

COVER BY SPECIES

TREES & SHRU
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RTPARTAN COMPI.EX DATA STTEET
Octoler 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-3

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2-5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,360 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: lUsOn Forest Seryice. 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 Controstirg inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT U PLAN D VEG ETATION (looking downstream)

Left: Aspen Right: AspenlPonderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communig 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 PRODUCTION: 500 lbs.lac

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

f-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lllining, grozirg, huntirg,
recreotion.

POOLATTRIBUTES
o/o area in pools: nlo(no woter in the chonnelot this locotion)
o/o pool area made up of pools > 2'deep: n/o (no water in the chonnel of this locotion)

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

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

BANK CONDITION
% bank length vegetated, stable: 80
o/o bank length unvegetated, stable: 20
o/o bank length vegetated, unstable: 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 meosuredby onother teom of scientists).

NOTES:

1) Quontitotive Methods: Point guodrots; sompled ot 3 ft. intervols; 24 f+. tronsect on left side;
24 ft. tronsect on right side. (48 ft; includes uplonds).
2) Little or no grozing by cottle this yeor.
3) Dry, no woter.
4) Cattle troil in left stde of riporion ve4etotion moy influencegreen line meosurements.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pinus ponderosa Aftemda tTidentata Equbefum aruense Agroslis stdonifera

Populus tremuloides Lefidium latifofia Carex lanuginosa

Taraxacum officinale Juncus arcticus

Eriogonum sp. Poa fendeiana

Luplnus sp. Poa pratensis

2 l



Page 3; EFB€
EoxCanyon Study
October 2006

5) Riporion sPP. seemed to be more prerrolent obow whot I heosured os the streom riporion plonts.
fn other words, they were on side oreos ond moybe wqe uninfluenced by bottomlond riporicn
woter zone.

DATA SUMMARIES

GREEN LINE WTDTH (HyDRtC) & COMMUN|Ty WpE :

S"nepL Sit" OtL.'
Narne

SiJ. of
See"o"
0""ki"d
Jownetream)

viJth
(ft.)

Com-s61y ft""

EFB-3 Left 5.0 Agrosfis stolonifera/C arex lan uginosa

Right 4.5 Agrosfis stolonifera/Carex lan uginosa

Channel nla Dry

22



Page 4; EFB-3
Box Canyon Study
October 2006

PHOTOGRAPH IC DOCUMENTATION

EFB-3
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RIPARIAN COI{PI-EX DATA SHEET
OctoLer 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number EFB-4

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Soufhern Wosotch Ploteou, Utoh

DATE: October 2-5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Woh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM TYPE: TI

STREAM GRADIENT: -3o

ELEVATION: 8,355 ft.

SIZE OF COMPLEX: (see guontitotive doto)

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

. 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 UPI-AND VEGETATION (looking downstream)

Left: Ponderoso PinelAspen Right: Aspe nlPonder oso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data summaries for this information)

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

APPARENT FORAGE TREND: Decreosirg

ESTIMATED FORAGE PRODUCTION: 50 lbs./oc

BEAVER ACTIVIW: none observed

24
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Box Canyon Study
Octobef, 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: l/tinirg, grazitry,, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Adenlsta tklentata Antennada sp. Agrostis stolonifera

Populus tremuloides Ch ry soth a m n u s nauseosus Equbefum aruense Juncus arcticus

Pinus ponderosa Potenffia truticosa Poa fendleriana

Rosa woodsff Poa pntensis

POOLATTRIBUTES
o/o afaa in pools: Dry
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
o/o bank length undercut (<90): 0
% bank length gently sloping (>135"): 5 (dry troil)
% bank length with overhanging vegetation: 5

BANK CONDITION
% bank length vegetated, stable: 15
o/o bank length unvegetated, stable: 25
% bank length vegetated, unstable: 10
% bank length unvegetated, unstable: 50

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 lritethods: Point guodrots; sompled ot 3 ft. interrnls; 24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft; includes uplonds).
2) No woter wos present of site, but in July 2006 overy lorge storm event f orced me to leove
the site. Floodirg ond severe bonk erosion occurred of thot time. I loter learned the storm
event wos >1.20" of precipitotion in less fhon I hour. Also, onother L.T9" evidently occurred one
doy ofter I left the oreo.
3) No grazu:g by cottle wos evident this somple period.
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Box Canyon Study
October 2006

4) Site only hod smoll riporion oreo, it oppeored dryer-

DATA SUMMARIES

GREEN L|NE WTDTH (HYDR|C) & COMMUNTTY TYPE :

S"mple Site OtL"r
Nanrc

SiJu of
Sb."rn
(l""kog
downstrean)

WiJth
(fu)

(q--"-ity T;qrc

EFB-4 Left 2.0 Agrosfis stolonifera

Right 3.0 Agrosfis stolonifera

Channel 2.0 Dry

EFB4: Cover using point quadrats (October 2006).
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PHOTOGMPH IC DOCUMENTATION

EFB-4
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RTPARTAN COMPLE"X DATA SHEET
Octoler 2006

CLf ENT: C.onyon Fuel Compony

COMPLEX: Riverine - Number EFB-5

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2-5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: *2o

ELEVATION: 8,320 ft.

SIZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: luson Forest SeMce. 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 Controsting inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT U PLAND VEG ETATI ON (looking downstream)

Left: Aspen Right: Ponderoso PinelAspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communig Name % of Complex

(refer to quantitative data summaries for this information)

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

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc

BEAVER ACTIVITY: none observed
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PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: /tJ\inirg, grazatr,, hunting,
recreotion.

POOLATTR]BUTES
o/o erEA in pools: nla(no woter in this oreo)
o/o pool area made up of pools > 2' deep: nla (no woter in this oreo)

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

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

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

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

CHANNEL MORPHOLOGY

(Cross-sections, streotn profiles ond other geomorphologicol doto for the Eost Fork of Box Conyon
wos maosured by onother team of scientists).

NOTES:

1) Side sfopes (obove bonkfull) were llrzry sondy ond unstoble.
2) Quontitotive Methods: Poinf quodrots; sompled ot 3 ft. intervols; 24 ft. tronsect on left side;
24 ft. tronsect on right side (48 ft: includes uplonds).
3) No woter in chonnel in this locotion; semed to be okoy from recent f loodirg.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pbea pungens AftemHa tidentata Antenndda sp. Agrostis stolonifera

Poplus tremuloides Potenffia fruticosa Lupinus sp. Poa fendleiana

Pinus pondercsa Rosa woodsF P. secunda

Salix exlgua P. pratensk

Symphoicaryos orcophflus Stipa hymenoides

Bouteloua gracilis
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Box Canyon Study
October 2006

4) No cottle g?az.rg signs observed this sotnple period.

DATA SUMMARIES

GREEN LINE WTDTH (HYDR|C) & COMMUNTTY TYPE :

S"-Fl" Sit OtL"'
Name

SiJ" of
Stream

(1""k'g
Jownetrearn)

viJth
(ft.)

Cornrnunity Type

EFB-5 Left 3.0 Agrosfis stolonifera

Right 0.5 Agrosfis stdonifera

Channel 2.O Dry

EFB-S Cover using point quadrats (October 2006).
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RIPARIAN COMPI.EX DATA SHEET
Ocbber 20A6

CLIENT: Conyon Fuel Compony

COMPLEX: Riraerine - Number EFB-6

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October ? - 5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Cosfleqote 5s

ASPECT: N

VALLEY BOTTOM TYPE: IT

STREAM GRADIENT'-2o

ELEVATfON: 8,280 ft.

SIZE OF COMPLEX: (see quontitotirre doto)

SOILS INFORMATION: IUSOA Forest Service. 1997 (Unpub.). Manti La Sal National 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 Guben Fomily Soils: 25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

cloyey soils: 15%

ADJACENT UPIAND VEGETATION (looking downstream)

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

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Cornmunity Narne % of Gomplex

(refer to quantitative data summaries for this infomation)

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

APPARENT FORAGE TREND: decreosirg

EST|MATED FORAGE PRODUCTION: 100 lbs.lac

BEAVER ACTIVITY: none observed
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Box Canyon Study
October 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA:
recreotion.

/lrli ni rg, grazitp, huntirg,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Amelanchier utalpnsis Tanxacum oficinale Agrostis stolonifen

Populus bemuloides Potenffia frutt@sa Antennada sp. Brcmuscarinafus

Pinus pondercsa Sy m phoicatrn,s o reophf, u s nsfersp. Juncus arcticus

Populustremonfr AftemNa tidentata Gfra aggrcgata Poa fendeiana

Artenfsia ludovlciana Elymus trachycaulus

Poa pratansis

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

AOUATIC VEGETATION
% s{reambed with filamentous algae: O
o/o stream margin with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90f: 50
% bank length gently sloping (>135'):(troil)
o/o bank length with oveftanging vegetation: 10

BANK CONDITION
% bank length vegetated, stable: 25
o/o bank length unvegetated, stable: 35
o/o bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 35

BANK STABILITY (bonkfull oreo only; mony sideslopes obor,e these oreos were quite unstoble):
stoble

CHANNEL MORPHOLOGY

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

NOTES:
1) Side slope bonks obove bonkfull unstoble
2) Quontitofive rl/lethods: Point guodrots; sompled ot 3 ft. intervols; 24 ft. tronsect on left side;
?4 tt. tronsect on right side (48 ft; includes uplonds).
3) Litf le or no grczing by col-tle this yeor. Dry this October, but woter wos just downstreom

a a
J J



PagB 3; EFB-6
Bo< Canyon Study
ffiober 2006

5O'- 70' from this locotion.
4) Cottle troil wos on some of the riporion community ond could affect results.

5) Areo hod much debris (some lorge) from previous 2 doys of f loodirg.

DATA SUMMARIES

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

S.topL Sit OtL"r
Narne

Sid. of
Stre"to

(l"oLi,'g
downstream)

'width

(ft-)
Corn.munity Tnrc

EFB€ Left 1 . 5 Agrosfis stolonifera

Right 1 . 0 Agrosfis stolonifera

Channel 2.5 Dry
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RTPARTAN COMPIEX DATA SHEET
OctoLer 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Riraerine - Nutnber EFB-7

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wasotch Ploteou, Utoh

DATE: October 2-5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Costleoote 5s

ASPECT: NNW

VALLEY BOTTOM WPE: f or ff

STREAM GRADIENT: -2o

ELEVATION:8,27O ft.

SIZE OF COMPLEX: (see quontitotiw doto)

SOILS INFORMATION: luson 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 FomiV Soils: 25%
o Guben Fomily Soils:25%
o Controstirg inclusions of rock outcrops, shollow soils, ond more sondy or more

clayey soils: 15%

ADJACENT U PLAND VEGETATION (looKng downstream)

Left: Aspen/Spruce 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 yetlarrs'upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: Unstable

ESTIMATED FORAGE PRODUCTION: 0 lbs./oc.

BEAVER ACTIVIW: none observed
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P4e2;EFB-7
BoxCanpn Study
Oc{ober 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, g?azatry,, hunfing,
recreofion.

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

AOUATIC 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): 10O until steep, unstoble, upper bonks, then 0.
% bank length with overhanging vegetation: 2

BANK CONDITION
% bank length vegetated, stable: 0
% bank length unvegetated, stable: 0
% bank length vegetated, unstable: ?O (obove riporion zone)
o/o 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 meosuredby onother teom of scientists).

NOTES:
1) Low species diversity. Woter wos present.
2) Quontifotive lr,l\ethods: Point guodrots; sompled ot 3 ft. intervols; 24 ft. tronsect on leff side:
24 tt. tronsect on right side (48 ft; includes uplonds).
3) Very unstoble upper bonks (obove bonkfull).
4) Little or no grozirg in this oreo.
5) ltttuch side slope movement on righf ond left sides.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Juniperus ananunis Asfersp. Agroslis stdonifera

Populus temuloides Sy mph o ic a ryos o reo ph il u s ArtemHa dncunculus Poa fendeiana

Rosa woodsfr Casffieja sp.
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Bo< Canyon StudY
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6) This areo seemed to horae much more bedrock exposed with less soil on left bonk olorg the

riporion chonnel. There wos not much of o riporion zoneot this site. This moy bethe result of

the July floodirg (,1.2" in less thon t hr.) I obsencd. Evidently onother lorge stonm event

occurred after this somple period (1.79" Octobrs 2006).

7) Aspens hove follen since eorly doto (see photos).

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

Sampl" Sit Other
Narne

Sid. of St"eam

0".ki"d
Jownstream)

Width
(fr)

Comnunity Type

EFB-7 Left 0 Agrostis stolonifera

Right 0 Agrosfts stolonifera

Channel Water 2.0
1 .0

Rock
Water
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RTPARTAN COIVIPLH( DATA SHEET
October 20[16

CLIENT: Conyon Fuel Compony

COMPLEX: Rirerine - Number EFB-8

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Qctobe-r 2 - 5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: C,ostlegote 5s

ASPECT: NNW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATfON: 8,265 ft.

SIZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: (uson Forest Service. 1997 (Unpub.). Manti l-a Sal National Forest. Manti Division. Price, UT.)

. Soil Map Unit No. lO7

. 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

cloyey soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: AspenlSpruce

VEGETATIVE DESCRIPTION (Dominance by Gommunity 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: Unstoble

ESTfMATED FORAGE PRODUCTION:0 lbs./oc. in riporion zone.

BEAVER ACTIVIW: none obserled
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Pagp 4 EFB-8
BuCanyon StudY
October 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTtVtTtES THAT COULD INFLUENCE RIPARIAN AREA: Minirg, grazitp, huntirg'

recreofion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Hcaa ptngens Symphoric a ryos o reo Phflus Ranunculus cYmbalaia Agrostis stdonifera

Pop,tlus trcmuloides Achiillea nflafdum Poa fendeiana

Hnus ponderosa Pen$emon sP. P. pratensis

Antennada sP.

Equisefum aruensis

Potentifla sp.

POOLATTRIBUTES
o/o araa in Pools: 70
% pool area made up of pools > 2'deep: 0

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

BANKWPE & VEGETATION OVERHANG
% bank length undercut (<90'): 0
o/o bank length gently sloping (>135"): 50

% bank length with overhanging vegetation: 10

BANK CONDITION (riparian channel)
o/o bank length vegetated, stable: 0
% bank length unvegetated, stable: 50
o/o bank lengrth vegetated, unstable: 0
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 ond other geomorphologicol doto for the East Fork of Box Conyon

wos meosuredby onother teom of scientists)-

NOTES:
1) Beginnirg to see more blue spruce ond less ponderoso pine in uplonds in this oreo.

2) euontitotive rl/\ethods: This is o diff icult oreo to monitor becouse there is o spring on the right

side with woter flowirg from it. The informotion obove is for the moin chonnel'
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Box Canyon S:tudy
Oc*ober Z)06

3) For the point guods, the tronsect crossed the sprirg community too (tronsect totol =56 ft:

chonnef erosion increased lergth from 54 ft). I did not counf the "island'befween fhe fwo os

riparidn(but I moy hove previously). For both seporote doto, see the Green Ltne method below.

+j me wos severe floodirg impocts here in the July 2@6 flood. The bonk wos down cut t 3 ft

lower fhon the previous eler,ntions. There wos o greot deol of debris in the oreo. The smallgreen

conifer in the oreo wos downed (compore photogrophs with previous somple periods). Riporion

communities how been impocted by the floodirg.
5) No cottle sign this yeor.

DATA SUMMARIES

& COMMUNITY TYPEGREEN LINE WIDTH n I |J]{lr/

Sarople Sitt OtL.'
N"rne

Sid" of
Stt .r''
(ooLi''g
dowuetrearn)

'width

(ft.)
Community Type

EFB-8
Main
Channel

Lefi 0 Equisetum arven si{Agrostis stolonifera

Right 0 Equisetum aruense

Channel 6.0 Water

EFB-8
Spring
Channel

Left 1 . 0 Agrosfib stolonifera

Right 0.5 Agros0s stolonifera

Channel 4 .5
0.5

Mud
Water
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RIPARIAN CO}[PI.H( DATA SHEET
OctoLer 2006

CLIENT: f,onyon Fuel Compony

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

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou. Woh

DATE: Oclober 2 - 5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGfC PARENT MATERIAL: C.dstle4ate Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE: IT

STREAM GRADIENT'-3o

ELEVAT|ON: 8,240 ft.

SIZE OF COMPLEX: (see gtnntitotiw doto)

SOILS INFORMATION: ruSOn Forest Seruice.1997 (Unpub.). tulanti La SalNational Forest. Manti Division. Price, UT.)

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

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

clayey soils:15%

ADJACENT UPI-AND VEGETATION (looking downstream)

Left: Aspen Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Cornmunity Name % of Complex

(refer to quantitative data summaries for this informatftm)

SUCCESSIONAL STATUS: climox (but recent yeors'upper bonk mowment could influence

stotus).

APPARENT FORAGE TREND: moderotely sfoble

ESTIMATED FORAGE PRODUCTION: 1@

BEAVER ACTIVIW: none observed
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Bo<Canyon Study
October 2006
PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAining, groz,t:g, hunfirg,

"ec?eataon.SPECIES OBSERVED:

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

AQUATIC VEGETATION
o/o streambed with filamentous algae: 0
7o stream ma€in with rooted aquatic: 0

BANK TYPE & VEGETATION OVERHANG
o/o bank length undercut (<90"): 50
o/o bank lengrth gently sloping (>135): 0
% bank length with overhanging vegetation: 35

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

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

CHANNEL MORPHOLOGY

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

NOTES:
1) Bonk cut on right ond left sides.
2) Quontitotir,e rlAethods: Point guodrots; sompled ot 3 ft. intervols for 38 ft.(see below).
In oddition, the USDA Forest Service Protocol for LerelfII wos employed by meosurirg the
plont communities usirg the line intercept method.
3) Litfle or no grozirg by cottle this yeor.
4) For point guadrots we hod different tronsect lergths: Oct 03 (50 ft), July O4 (50 ft), Ocl Q4
(3? ft or 38 ft); July O5 (38 ft); Oct 05 (38 ft); July 06 (38'); Oct 2006 (38'). This is probobly
becouse thereweretwo tronsects morked in the field becousewe olso utilized tronsects from
our 1999 study which were different thon the one's morked by the teom for the more recenl
studies. lbte thaf comparisons of fhese dafa can be confusing because pt guad lransects were
somelimes different fhan lite transects.

Trees Shrubs Folbs Grasses (or grasslake)

Plcea prngens Rrbesqp. EEt&,etum aruensb Agrostis {olonitera

Popttlustemulddes Rosa woodsf

Salx arnygdaloides Synplwbaryos orcophtus
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4) Ffoods mentioned eorlier bosicolly eliminoted the riporion zotlr- ot this site.

RF-IO IEFB-9I: Cavar hv commrrnifv lvncc in Ear Canvons lOr*oher 2OO6l

DATA SUMMARIES
GREEN LINE WIDTH & COMMUNIWTYPE :

S"-pl" Sit OtL"t
Narne

SiJ. "f
Shearn

0""krd
downrtrearn)

v'dth
(ft-)

(emmr'-it5r T5ryrc

EFB-9 RE-10 Left 0 Equisetum aruense

Right 0 Equisetum anrcnse

Channel 2.0
6.0

Water
Rock

USDA Forest Service Protocol (1992)

UPI-AND VEGETATION
Populus bcmuloides/Rosa woodsii

RIPARIAN VEGETATION
Dominant Woodv Species

Dorninant Herbaceous Species

Cover (ft)

21.@

9.00

TOTAL GOVER (Upland SPecaesl
TOTAL COVER (Riparian Species)
BAREGROUND
ROCK
WATER/MUTYDRY CHANNEL
Moss

30.oo
0.00
6.00
2.W
o.(x)
0.00
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RTPARTAN COIVIPI-EX DAIA SHEET
OctoLer 2006

CLIENT: Conyon Fuel Compony

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

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Plcteou, Utoh

DATE: October 2 - 5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Blockkhowk

ASPECT: N

VALLEY BOTTOM WPE: II

STREAM 6P,1191E111' -3o

ELEVATION: 8,t2O ft.

SIZE OF COMPLEX: (see guontitotirre doto)

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

cloyey soils: 15%

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

o Folcon Fomily Soils: 55 %
o Sondstone Outcrop: 307o
o Controstirg inclusions of de-eper, tnore stony, ond sondier soils: 15%

ADJACENT UPLAND VEGETATION (looking downstream)

Right: Spruce/Aspen

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communig Name % of Complex

(refer to quantitative dah summaries for this inforrntion)
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SUCCESSIONAL STATUS: Unstob le.

APPARENT FORAGE TREND: Decreosirg

ESTIMATED FORAGE PRODUCTION: 50 lbs./oc

BEAVER ACTIVITY: none obserred

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAining, grazitp,, huntirg,
recreotion.

POOL ATTRIBUTES
o/o ataa in pools: 5O
06 pool area made up of pools > 2'deep: 0

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

BANKTYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): l0
0z6 bank length gently sloping (>135): 50
7o bank length with overhanging vegetation: 10

BANK CONDITION
o/o bank length vegetated, stable: 1O
o/o bank length unvegetated, stable: 3O
o/o bank length vegetated, unstable: l0
o/o b,ank length unvegetated, unstable: 50

BANK STABILITY (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 mansured by onother feom of scientists).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Pbea ptngens Safirsp. Ranunculus cynbalada Agtoslis stolonifara

Populus trcmutddes Rosa woodsfr Geranium ichardsonfr Poa Wtengs

Betula occidentafrs Equisefum aruense

Eflobium angustifofrum
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NOTES:
1) Jusf beginnirg to see river birch in this oreo.
2) Quontitotire tlAethods: There wetetwo tronsect lines here becouse of the older (1999) study.
One wos 28 ft (from 1999) ond ore wos 36 ft (teom study). For point quodrots for Oct 2OO5, we
sompled of 3 ft. intervrols for the 28 ft tronsect line.I olso sompled on 36 ft line (left in row
doto). Regordirg the two pt. guod tronsect lines (28 ft ond 36 ft) for July 2@6 ond Oct 2006,T
sompled the 36 ft line.
fn oddition, the USDA Forest Service Protocol for Level fII wos employed by meosurirg the
plont comnunities using the line intercept method (I used o 36 ff tronsect line in Oct ZO05 ond
July 2@6 which was nof consistent with fup ZOOS\
3) Right hillside sr.rggests (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) Water of site; woterfoll is obove this stotion.
5) Photo taken from left side.
6) Negfigiblegrazirg by cottle this yeor.
7)rhere wos lots of barqround thot r counted in the uplond community.
8) There were some smoll live blue spruce trees downed dueto floodirg ond side slope movement.
9\Very unstoble oreo ot this time.
l0) r beliew fhis is one of D. shiozowo's hocroinvertebrote somplirg sites.
ll) The oforementioned f loodiry in July 20O6 took most of the riporion zone on the left side.
l?)\here wos olso o follen live conifer due to the instobility ond flooding.

DATA SUMMARIES

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

S"topL
Site

OtL.'
Name

SiJe of St'"",''
(o"k g
downrtream)

viJt
h 1ft";

Cornrnunity Type

EFB-10 RE-09 Left 0 Equisetum aruense/Geranium rbhardsonii

Right 1 . 0 Equisetum aruense

Channel 2.5
3.5

Water
Rock
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RE{9 (EFB-101: Gover bv communitv tvoes in Bo- Canvons {October 20061
USDA Forest Service Protocol (1992!

Cwer(ft)

29.00

UPLAND VEGETATION
Poptlu s temulokles/Festu ca ovin a

RIPARIAN VEGETAT T.I
Dominant Woodv Species

Dominant Herbaceous Species

Eguisetum aryensrs 1.00

rurAL urJvEK luptana specGsl

TOTAL COVER (Rlparian Species)
EAREGROUND

R@K

WATER/MUTYI}RY CHANNEL

Moss

29.00
1.00
3.50
2.fi
0.00
0.00
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RTPARIAN CO}IPLEX DATA SHEET
October 2006

CLIENT: Canyon Fuel Compony

COMPLEX: Riverine - Number EFB-tl

WATERBODY NAME: Eost Fork Box Canyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2 - 5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: NW

VALLEY BOTTOM TYPE: IT

STREAM GMDIENT: -3o

ELEVATfON: 8,1?O ft.

SIZE OF GOMPLEX: (see guantitotive doto)

SOILS INFORMATION: IUSOn Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti Division. Price, UT.)
.  SoilMap Unit No. 107
. Family:Scouf
. 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%

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

Cornmunity Name % of Complex

(refer to quantitative data summaries for this Information)

53



Pagezi EF&l1
Bo<Canyon Study
Oclober 2006

SUCCESSIONAL STATUS: Unstoble due to recent f loodirg.

APPARENT FORAGE TREND: Decreosirg

ESTIMATED FORAGE PRODUCTION: 50 lbs/oc. (includirg woody species)

BEAVER ACTIVITY: none obserwd

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grazitp,, hunfirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Pachystima nryrcinites Cirsiumsp. Agrosfts dolonifera

Poptlus tremuloldes Sym pho rica rpos orco philu s Geranium dchardsonii Juncus longis$lis

Salix sp. Equisefum eruense Poa fendeiana

Comussericea

Betula ocddentalis

POOLATTRIBUTES
o/o araa in pools: 5O
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

BANKTYPE & VEGETATION OVERHANG
o/o bank length undercut (<90'): 0
% bank length gently sloping (>135'): 0
% bank length with overhanging vegetation: 20

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

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 meosuredby onother teom of scientists).
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NOTES:

1) This site is just below the conf luence of o sprirg (EFB-51)
2) Qtnntitotive tlAethods: Point guodrots; scmpled ot 3 ft. intenrcls on o 45 ff tronsect line.
3) Little or no grozirg by cottle this yeor.
4) Ffood took down or puslred or,er moturetre.esjust upstreotn from somple site includirg rirer
birch, willow. ond dogwood (photogrophs token for files in July ond October 2@6).
5) lulost of tt.e riporion zone wos eliminoted from floodirg.

DATA SUMMARIES

GREEN LINE WTDTH (HyDRtC) & COMMUNTW TYpE :

Sample Site Oth"t
Name

Sid" "f
Su'ealn

0".krd
Jownetream)

v.iJth
(fr)

gotrrrou.;1y Tnrc

EFB-11 Lefi 1 .0 Agrostis stolonifera

Right 0.5 Agrostis stolonifera

Channel 3.0
1 . 5

Water
Rock
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RIPARIAN COIvtPLEx DATA SHEET
OctoLer 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Rirgine - Number EFB-51

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosatch Ploteou, Utoh

DATE: October 2 -5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Blockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE: II

STREAM (SLOPE) GRADIENT: -28o

ELEVATfON: 8,120 ft.

SIZE OF COMPLEX: (see guontitotire doto)

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

o SoilMap Unit No. 20
o Family: Strych
o Composition:

o Strych Fomily Soils: 30 %
o Potheod Fomily Soils: 30%
o Podo Fomily Soils: t5%
o Rubbleland: 15%
o Controstirg inclusions of rock outcrops, ond finer textured soils: 10%

MORE SOILS INFORMATION:
r SoilMap Unit No. 107
o Family:Scout
o Composition:

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

clayey soils:15%
ADJACE NT UPTAN D VEG ETATION (looki ng 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 ACTIVIW: none obserred

PHOTOGRAPH TAKEN: Yes

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

SPECIES OBSERVED:

POOL ATTRIBUTES
o/o ara? in pools: 5
% pool area made up of pools > 2'deep: O

AQUATIC VEGETATION
% 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"): 30 (of wet area studied)
% bank length with overhanging vegetation: 10 (but increoses above fhis oreo)

BANK CONDITION
o/o trank length vegetated, stable: 80
o/o bank length unvegetated, stable: 15
06 bank length vegetated, unstable: 0
o/o bank lengfth unvegetated, unstable: 5 (left bonk obove green)

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

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

NOTES:

1) A sprirg oreo,lt is locoted obout 50 ft. obove confluence with the moin chonnel of Eost Fork of
Box Conyon.
2) Quontitotire rlltethods: Used USDA Forest Service Protocol for Level rII by measurirp the
plont communities using the line intercept method.

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Safxsp. Equisefum aruense Agrodb stotonifen

Poptlus tremukides Sy mph oic a tp o re o ph il u s Ranunculus cymbalaia Carax lanuginosa

Rosa woods{ Asfersp. Elymus trachycaulus

Lonicen hvolucnta Geranium dchadsonii Juncus arcticus

Befule ocddentils Bromus cainafus
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3) Originol stokes weregone. I put blue fkggir ond mode o37 tt tronsect line in Oct 2005; f
used this fine for July ond Oct 2@6.
4) Woter in sprirg seems to be increosirg cotnpored to the lost two somple periods. The sprirg
woter seems to horp increosed its flow.

DATA SUMMARIES

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

EFB-SI: Gover by ccrrrrrnity types in Bor Ganyons (Gobel 2006) EFB.Sl

USDA Forest Service Prctocol (1992)

UPI.AND VEGETATION
Bromus carinatus
Elymus trachycaulus

RIPARI,AN VEGETATION
Dorninant Woodv Species

Dominant Herbaceous Species

R e n u n c ulu s cy mb e I e datEgui&tu m aryense

Cwer (ft)

12

TOTAL COVER (Udand Spccies) 24.00

17
7

TOTAL COVER (Riparian Species)
BAREGROUND
ROCK

12.00
0
0

WATER/MUTYI}RY CHANNEL 1
Moss 0

TOTAL COVER 37.00
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Narne

SiJ" of
Strearn
0""k"d
downrtrearr)

viJth
(fe)

Coq-ufiq'ft*

EFB€1 Left 6.0 Eguisetu m aruense/Ranu nculu s cym balaria

Right 6.0 Equisetu m aruense/Ran unculu s cym balaia

Channel 1.0 Water
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RIPARIAN COIVIPI-EX DATA SHEET
Octoler 2006

GLIENT: Canyon Fuel Compony

GOMPLEX: Riverine - Number EFB-SZ (EFB-12)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Woh

DATE: October ? - 5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

c EOLOG I C PARENT MATERIAL: Castle4ate Ss/B lockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE:TI

STREAM GRADIENT: -30o

ELEVAT|ON: 8,2OOft.

SIZE OF COMPLEX: (see guontitotirp doto)

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

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

o Scout Fomily Soils: 35 %
o Doney Fomih Soils:25%
o 6uben 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
r Composition:

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

ADJACENT UPTAND VEGETATION (ooking downstream)

Left: Piceo purgens Right: Piceo pungens

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative datra summades for thb informatfrn)

SUCCESSIONAL STATUS: Not climox, unstoble.

APPARENT FORAGE TREND: Unstoble
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ESTIMATED FORAGE PRODUCTION: 1.00O lbs./oc.

BEAVER ACTIVIW: none observed

PHOTOGRAPH TAKEN: Yes

f-AND USE ACT|V|TIES THAT COULD INFLUENCE RIPARIAN AREA: tltlinirg, grozitg, hunting,

recreofion.

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

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

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

BANK CONDITION
o/o bank length vegetated, stable: 35
o/o bank length unvegetated, stable: 65
o/o bank length vegetated, unstable: O
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 tneosuredby another teom of scientists).

NOTES:

1) This wos on oreo thot includes 2 sprirys neor eoch other. Previous doto (Oct. 2003) wos token

ot the heod of the sprirgs; woter diffused downslope o\rer o brood oreo in which doto collection
would horc been difficult ond possibly otnbiguous.
2) The orec wos dry ogoin this somple period (Ocf. 2005) due to o lorge sondstone cliff foilure
ond rockslide over the entire sprirg oreo. A few riporion species remoined, but not mony. It's

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

fuea pngans Juniperus comnunis Ranunculus cymbalaia Agrostis stolonifera

Poryttus trcmulokles EEtixtum alense. Carcx lanuginosa

Lonlcen invducnta Gennlum richadsonl

Befula occidentafrs
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bosicolly on uplond-looking community ot this time. Yet sone riporion or mesic species moy be
increosing such os horsetoil, sedgeond geronium.
3) Quontitotire tlAethods: Used USDA Foresf Service Protocol for l-eye,llrl by meosuring the
plont communities usirg the line intercept method. I found both end stokes or the previous
tronsect line. hezn Line: Also measured on tronsects.
4) As mentioned losf sonrple period. some seeps moy be beginniry to form ogoin below the somple
oreo becouse riporion species such os hrex lantginosa, Salix sp, Eetula occidenfalis, ond Poso
woodsii were beginnirg to show up, buf the historicol sprirg sfill retnoins mostly obsenf.
5) I om not sure whot to think obout this site: thereore riporion spp. present thot seem to be
increosirg, but it definitely does not look like the spriry hos returned. There must be woter
close to the surfoce howerer.

DATA SUMMARIES

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

EFB-S2: Cover by conmunity types in Box Canyons (Oc-tober 201t6)

USDA Forest SeMce Protocol (1992)

UPLAND VEGETATION
Po pulu s tre muloidestF eilt ca ovin a

RIPARIAN VEGETANON
Domlnant Woodv Species

Dominant Herbaceous Species

Carcx tanuginosa
Geranium icharhoni/Eryisefum avense
Ranunculus cymbaledalEgubetum aruensis

TOTAL COVER (Upland Species)
TOTAL COVER (Riparlan Spechs)
BAREGROUND
ROCK
WATER/MUD/DRYCHANNEL O
Moss O

TOTAL COVER 7e.00

Cover (ft)

38

6
8
2

38.00
16.00

0
25

S"topl" Site Oth.'
Name

Sid" "f
Stt 

"ot(l"rkrd
Jownrtream)

vidtL
(fe)

Comtnunity Type

EFB-S2 EFB-
1 2

Left 2.0 Equisetum aruense

Right 14.0 Geraniu m ich ardsonii/Equisetu m aruense/Carex lanu ginosa

Channel nta
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EFB-S2 (EFB-12)
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RIPARTAN COIVIPLH( DATA SHEET
October zOOb

CLIENT: Conyon Fuel Compony

COMPLEX: Riraerine - Number EFB-S3 - North d South (EFB-13)

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Phteou, Woh

DATE: October 2 -5, 2@16

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: hstle4ote Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2-300

ELEVATfON: 8,245 ft.

SIZE OF COMPLEX: (see quontitotive doto)

SOILS INFORMATION: lusOn 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:25%
o Guben FomiV Soils: ?5%
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 SandstoneOutcrop:30%
o Controstirg inclusions of deeq, more sforry, ond sondier soils: 15%

ADJACENT UPI-AND VEGETATION (ooking downstream)

Left: Ponderoso Pine Right: Ponderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Communig Name % of Cornplex

(refer to quantitative data sumrnarles for thb hformation)

SUCCESSIONAL STATUS: Unstoble, no lorger considered'climox'.

APPARENT FORAGE TREND: unstoble
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ESTf MATED FORAGE PRODUCTION: 250 lbs./ac.

BEAVER ACTIVITY: none observed

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Ll\inirg, grazitq,, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea gtngens Symphuica rpos otoo{frts Ranunculus cymMaia Agrostis s/roloilfen

Poptfus tremuloides Juniprusa ntntt71s Eqtisr,fum aruense Efimus trachycaulus

Plnus ponderosa Rosa woodsf Gennium dchardsni

Safrx amygdaloldes

Comus stdonifera

POOL ATTRIBUTES
olo ?rad in pools: 100 in grer;n Lrc,
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: O

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 (NonilSouth)
o/o bank length vegetated, stable: l0l0
0,6 bank length unvegetated, stable: 9O|[OO
7o bank length vegetated, unstable: 0
o/o 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 geomor?hologicol dato for the Eost Fork of Box Conyon
wos meosuredby onother teom of scientists).

NOTES:

1) Quontitotive Methods: Used USDA Forest Service Protocol for l-evel Irr by meosurirg the
pfont communities usirg fhe line intercept rnethod. Gren Line: Also tneosured on these tronsects.
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2) I found the line stokes. I meosured north 53 (30 ft) ond south 53 (31 ft) seporotely.
3) This sprirg oreo hos gone dry.
4) Riporicn species present but decreosed since Ocfober 2@3: seem ot eguilibrium now.
5) There were wetland/riporion species (*e Gre-en Line doto).
6) The understory in the oreo wos mostly boreground.
7) Difficult to coll doto here.

DATA SUMMARIES

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

EFB€3 {EFB-131: Gover bv communitv tvoes in Box Canvons {October 20061

S"''rpl" Sit Oth.'
Name

SiJ" "f
Strearrr
(o"ki''g
down:ueam)

Vilrh
(fr)

Q6mmtni$r Type

EFB-S3 EFB.
1 3

North 1 . 5 Agrosts stdonifera/Ranunculus cymbalaria

South 0.0

Channel nla

USDA Forest Service Protocol (1992)

UPLAND VEGETATION

Po putu s tremuloide s/Rosa woodsii

RIPARI,AN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agrostis dolonifera

Cover (ft)

59.5

1 .5

TOTAL COVER (Upland Speciesl

TOTAL COVER (Riparian Species)

BAREGROUND

ROCK

59.50
1.50

0
0

WATER/MUD/DRY CHANNEL O
Moss 0

TOTAL coVER 61'00
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PHOTOGRAPH IC DOCUMENTATION

EFB-S3 (EFB-13) South
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RIPARTAN COMPI.EX DATA SHEET
OctoLet 2006

CLIENT: Conyon Fuel Compony

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

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2-5, ?006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss/Blockhowk Fm

ASPECT: W

VALLEY BOTTOM WPE: II

STREAM GRADIENT -25o

ELEVATION:8,24O ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: rusoe Forest SeMce. 1997 (Unpub.). MantiLa SalNational Forest. Manti Division. Pdce, UT.)
. Soil Map Unit No. 107
o Family: Scout
. Composition:

o Scout Fomily Soils: 35 %
o Doney Fomily Sorls: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
. Family: Folcon
. Composition:

o Folcon Fcmily Soils: 55 %
o Sondstone Outcrop: 30%
o Controsting inclusions of deeper, more sfony. ond sondier soils: 15%

ADJAC ENT U P I.AND VEG ETATI ON (looki ng downstream)

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

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Cornrnunity Name % of Compbx

(refer to quantitative data summaries for this Information)

SUCCESSIONAL STATUS: not climox.

APPARENT FORAGE TREND: Unstoble
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ESTIMATED FORAGE PRODUCTION: 2@ lbs./ac.

BEAVER ACTIVIW: none observed

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grozing, huntirg.
recreotion.

POOL ATTRIBUTES
o/o €tea in pools: O
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 TYPE & VEGETATION OVERHANG
% bank length undercut (<90): O
o/o bank length gently sloping (>135'): 0
% bank length with overhanging vegetation: 65

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

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

CHANNEL MORPHOLOGY

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

NOTES:

1) Spring oreo.Ihere wos o seep here durirg the first scmple period (Ocf 2003). It wos dry
leovirg boreground for lost somple periods. Some riporion species remoin. the enttre tronsect
oreo wos dominoted by horsetoil with some redtop this period (moybe should be zero riporion due
to spring woter loss).

SPECIES OBSERVED:

Trees Shrubs Forbs crasses (or grasslike)

Pbea ptngens Sym fftoic a rpos oreo philus Geranium richardsp,ffi Feduca ovina

Populus tremuddes Potenffia fruticosa EqJ:tsetum aruense

SaEx amygdaloides Rosa woodsf
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2) Quontitotive rlAethods: Used USDA Forest Service Protocol for Level III by meosuring the

pfont communities usirg the line intercept method. Green Line: Also meosured on these tronsects.

3) I'm not sure why the tronsect tneosures 19 ft this somple period, while other times it

meosured 25 ft. lleasured 19 ft this sample period.

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNIW TYPE :

EFB€4 (EFB-141: Gover bv communitv tvpes in Box Ganvons (October 2005)
USDA Forest Service Protocol (1992)

UPI-AND VEGETATION
Poptlu s tre muloide stFe s/;uc a ovin a

RIPARIAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species

Equisefum arvensrs 15

Sanple Sit" Oth.r
NaIr'u

Sid. of Str."-
(1""[i'g
downrtrean)

'wiJth

(fe)
Co--unity Type

EFB-S4" EFB-14 Left 1 1 . 0 Equisetum anrcnse

Right 4.0 Equisetum antense

' (see notes above) Channel 4.0 Bareground

@t
TOTAL COVER (Riparian Species)

BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

4.(x)
15.00

0
0
0
0
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EFB-S4 (EFB-14)
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RIPARIAN COI'IPI.EX DATA SHEET
October 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number RE-ll

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: Oclober 2 - 5, ?006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogsfoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT'-2o

ELEVATfON: 8,?65 fI.

SIZE OF COMPLEX: (see quontitotire doto)

SOILS INFORMATION: (USDA Forest Servic,e. 1997 (Unpub.). Manti La sal NationalForest. Manti Division. Pdce, UT.)

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

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

cloyey soils: 15%

ADJACENT UPLAN D VEGETATI ON (looking downstream)

Left: Wood's Rose/Aspen Right: AspenlSpruce

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: deee-asirg

ESTIMATED FORAGE PRODUCTION: 40 lbs./oc.

BEAVER ACTIVIW: none observed
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PHOTOGRAPH TAKEN: Yes

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

tlAi ni ng, grozirg, hunti rg,

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Rosa woodsi Equisetum aruense Agrodis stolonifera

Populus tremuloides Juncus longidyfrs

POOL ATTRIBUTES
o/o ataia in pools: 50
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: 0

BANK ryPE & VEGETATION OVERHANG
o/o bank length undercut (<90): 80
% bank length gently sloping (>135"): 50 (obove undercuts)
% bank length with overhanging vegetation: 30

BANK CONDITION
% bank length vegetated, stable: [0
o/o bank length unvegetated, stable: 40
7o bank length vegetated, unstable: 10
o/o bank length unvegetated, unstable: 40

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

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) Sideslopes we?e noted os unstoble in Foll 2003. The Sprirg 2004 somple period reveoled thot
o lorge spruce tree hod follen directly on the somple crea. The uplond oreos were unstoble snd
movement of somple morkers wos observed. Ihere were no riporion species in the fronsect oreo
due to the follen tree and extensi\€ cottle disturbonce in Spring ond Foll zCf,4.Riporion species
cre refurnitrghere. fn July 2005, right side hod Eguisefum drtensefrom hillside woter. Lost
sompfe period (October 2005) hod some Equisetum arvense and Agrostis stolonifera.
2) Quontitotive /lAethods: Used USDA Forest Service Protocol for Level III by meosurirg the
pfont communities usirg the line intercept method. Greenline: Also meosured on these tronsects.
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3) Recent flood (July 2006) eidence wos obvious here with flottened vegetotion (i.e. Wood's
rose) ond missirg spruce tree. Also more erosionol undercuttirg wos obserred. The upper left
bonk hod more gr@n vegetotion thot hod morcd downword (slonghing). Riparion spp. hod low
living correr.
4) I found eorly study sfoke under Wood's rose plonts.

DATA SUMMARIES

GREEN L|NE WTDTH (HYDRTC) & COMMUNTTY TYPE :

RE-11: Cover by conrrnrnity types in Bor Ganyons (October 2006)

USDA Forest SeMce Prcfocol (1992)

UPLAND VEGETATION

RIPARIAN VEGETAIION
Dominant Woodv Species

Dominant Herbaceous Sp€cbs

Agrostis stolonitera 2.00

TOTAL COVER (Upland Species) 20.0o

Cover (fr)

20-00

2.@
5.00
2.@

TOTAL COVER (Rap.rian Spechs)
MREGROUND
ROCK
WATER/MUD/TIRYC}IANNEL O.OO
Moss 0.00

TOTAL COVER 2e.00

S"ropL Sit" Othcr
Namc

SiJ. "f
Stre"m
(L"krC
downetrean)

WiJrh
(fu)

Comrnunity Type

RE.11 Left 1 .0 Agrosfis stolonifera

Right 1 . 0 Agrosfis stolonifara

Channel 2.O
5.0

Water
Rock
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RE.I l
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RIPARTAN CO}IPIEX DATA SHEET
OctoLer 2006

CLIENT: Canyon Fuel Compony

COMPLEX: Rircrine - Nrmber RE-12

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou. Woh

DATE: Oclobe-r 2 - 5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATfON: 8,275 ft.

SIZE OF COMPLEX: (see guontitotirre doto)

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

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

chyey soils: 15%
o

ADJACENT UPLAND VEGETATION (looking downstream)

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

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Compbx

(refer to quantitative data sumrmries for this informat&m)

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

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 400 lbs./ ac.

BEAVER ACTIVITY: none obserwd
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PHOTOGMPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAinirg, grazat4,, huntirg,
recreotion.

POOL ATTRIBUTES
o/o araa in pools: 10 (woter present)
%pool oreo mode up of pools >2' deep: Q

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

BANK ryPE & 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: 25
o/o bank length vegetated, unstable: 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 teom of scientists).

NOTES:

1) Quontitotiw tlltethods: Used USDA Forest Service Protocol for Level III by meosurirg the
plont communities usirg the line intercept method.
2)\he oreo looked more stoble ond better thon the site upstreom.
3) Photo token frorn left side.
4) Woter wos present.
5)Ve4elolion cover looked good but see notes on the nacl pqe.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Popnlus tremuloides Safx sp. Eiogonum sp. Agtos'js stdonffera

Safix sp. Ademisia tddarrtata Equisetum aruense Juncus longidyfrs.

Rosa woodsf, Juncus arcticus

Carex nebrascensis

Poa secunda
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6) Heovy flooding wos obsened July l9-2O,2@6. Conseguently, in mony oreos like this one,
there wos much debris 7-8 tt obor,e the woter level. Also there were lots of sediments within
the riporion species, often cowring them. Lire ospen on the side slopes just obore the sfream
hod toppled (photogrophs ore on file).

DATA SUMMARIES

GREEN L|NE WTDTH (HYDR|C) & COMMUNTTy TYpE :

RE-12l. Cover bv commlrnifv lvnee in Ear Canvonq lOr:tohar 2OO6l

Sarnple Sit" Oth"t
Nalne

Sid" "f
Stream
(l""k"d
dovnrtream)

rriJrh
(ft )

Qe--unity Type

RE.12 Left 6.0 J u ncu s longistylisl Agrostis stolonifera

Right 1 . 5 Agrosfi.s stolonifera/Carex nebrascen sis

Channel 2.0
2.O

Water
Bareground

USDA Forest Service Protocol (1092)

UPIAND VEGETATION
Afte misi a tride nt ata/P oa secu nda

RIPARIAN VEGETATION
Dominant Woodv Specles

Dominant Herbaceous Species

Agroslb stolonife ra/J u n cus ardixts
Agrosds stdo nife raft arcx nebnwn*
Juncus arcticus

Cover (ft)

8.00
10.00

5.00
1.50
1.00

TOTAL COVER (UPtand Spcctesl
TOTAL COVER (Ripadan Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL

16.00
7.50
0.00
2.@
2.@

Moss 0.00

TOTAL COVER 2e.so
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GLIENT: Conyon Frrl Compony

GOMPLEX: Rirerine - Number RE-13

WATERBODY NAME: Eost Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2 - 5, 2006

OBSERVER(S): P.D. Collins

QUAD NAME: Flqstoff Peok, Woh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: NW

VALLEY BOTTOM WPE: II

STREAM 6P191g111'-2o

ELEVATION: 8,315 ft.

SIZE OF COMPLEX: (see quontitatire doto)

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

o Soil Map Unit No. 57
r 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: Aspen Right: Aspe nlP onderoso Pine

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Conmunity Name % of Complo<

(refer to quantitative data summaries for this infornati<n)

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

APPARENT FORAGE TREND: decTeosilg

ESTIMATED FORAGE PRODUCTION: 75 lbs./oc.

BEAVER ACTIVITY: none observed

8 l



Page 4 RE-13
BuCanyon S'tudy
October 2006

PHOTOGRAPH TAKEN: Yes

|-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tl/tinirg, grozir:g,, huntirg,

recreotion.

POOL ATTRIBUTES
o/o arad in pools: n/o (no woter of this site)
% pool area made up of pools > 2'deep: n/o (no woter ot this site)

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

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

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

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 meosuredby onother teom of scientists).

NOTES:
1) There wos lots of sond on bonks ond botfoms from therecent flooding.
2) Quontitotive rlAethods: Used USDA Forest Service Protocol for Level III by meosurirg the
plont communities usirg the line intercept method.
3) Site wos dry.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslikel

Picea pungens Menisia tidentata Ranunculus cymbalaia Agrostis ddonifera

Poptlus trcmulddes Potanffia fruticosa Eqti*tum drvense Carex lanuginosa

Pinus ponderosa Sy m pho dc a rpo s o reo phlu s Memisla dncunculus Hymus trachycaulus

tuigeron ffveryens. Juncus sp.

Achilea nflefo/,um Juncus arcticus

Utginus sp. Festuca oina

Poa secunda
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Bo<Canyon StudY
Ocfober2006

DATA SUMMARIES

GREEN LINE WIDTH (HYDRIC) & COMMUNITY TYPE :

USDA Forest Service Protocol

UPLAND VEGETATION
Afte misia trklentatalPo a secu nd a

Populus tremuloides/Festuca ovina

RIPARIAN VEGETATION
Dominant Woodv SPecies

Dominant Herbaceous SPecies

Agrosts stolonifera

TOTAL COVER (RiParian SPecies)

BAREGROUND
ROCK

4.00
3.@
0.00
0.00
0.m

Agrosfis stolonifera

Agrosfis stolonifera

Rock & Bareground
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RIPARIAN COIVIPI.EX DATA SHEET
October 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number R-07

WATERBODY NAME: AAoin Fork Box Conyon

LOGATION: Southern Wosotch Ploteou, Utoh

DATE: October 2 - 5, 2@6

OBSERVER(S): P.D. Collins

OUAD NAME: Emery West, Woh

GEOLOGIC PARENT MATERIAL: Costlegote 5s

ASPECT: NW

VALLEY BOTTOM TYPE: II

STREAM GRADIENT'-2o

ELEVATION:822O ft.

SIZE OF COMPLEX: (see guontitotirre doto)

SOILS INFORMATION: (USOA Forest Service. 1997 (Unpub.). Manti La Sal National Forest. Manti DMsion- Price, UT.)

o SoilMap Unit No. 57
o Family: Folcon
. Composition:

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

ADJACENT UPLAN D VEGETATION (looking downstream)

Left: Spruce/Aspen Right: AspenlSpruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Gomplo<

(refer to quantitative data summades for thb information)

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

APPARENT FORAGE TREND: sfoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc.

BEAVER ACTIVIW: none obserraed
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Box Canyon Study
October 2006

PHOTOGRAPH TAKEN: Yes

I-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: Aflinirg, g?azir:g, huntirg,
recreotion.

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

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

BANK TYPE & VEGETATION OVERHANG
% bank lengrth undercut (<90e): 30
o/o bank length gently sloping (>135"): 35
7o bank length with overhanging vegetation: 35

BANK CONDITION
o/o bank length vegetated, stable: 25
% bank length unvegetated, stable:40
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
(left side); unstoble (right side)

CHANNEL MORPHOLOGY

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

NOTES:

1) Photo token from the left side
2) Quontitotive llAethods: Used USDA Forest Service Protocol for Level III by meosuring fhe
plont communities usirg the line intercept method.
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SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens Junlprusconwunis Achilea mfufofrum Agrostis stolonifen

Popttlus trcmuloides Potenffia fruticose Equisefum awense Carex lanuginosa

Betuh occidentalis Urlica doica Juncus longistyfrs

Aftemish ludoiciana Fesfuca ovina

Geranium dchadsonii



Page 3;R-07
BoxCanlon Study
October 2006

3) Areo s"r;med to hove little impoct from recent f loodirg.
oreo.
4) Port of riporion spp. ore in the chonnel.
5) No woter ot site.

DATA SUMMARIES

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

Fl-7: Cavor hv conrmunifv lvnoq in Rox Canvons lOctoher 2O061
USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Pice a pu n ge n s/Equisefu m a rue n se
Populus tremuloidestF estuc a ovin a

RIPARJAN VEGETATION
Dominant Woodv Species

Dominant Herbaceous Species
Carex I a n ugino sa/Ag rostis stolonffe ra

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

T'm not sure os much roin hit thas

Cover (ft)

11.00
17.00

2E.(x)
4.50
4.50
2.@
0.00
0.00
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S"-pL Sit OtL"t
Narne

Side 
"f

Stneam

(l""kog
downetrcam)

\fiJth
(fr)

Comnunity Type

R-07 Left 4.5 Agrosfis stolonifera/Carex lan uginosa

Right 0.0

Channel 4.5
2.0

Bareground
Rock
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RIPARIAN COIVTPLEX DATA SHEET
Octob"t 2006

CLIENT: Conyon Fuel Compony

COMPLEX: Riverine - Number R-09

WATERBODY NAME: lAoin Fork Box Conyon

LOCATION: Southern Wosatch Ploteou, Utoh

DATE: October 2 - 5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costleoote Ss

ASPECT: N

VALLEY BOTTOM TYPE: II

STREAM GRADIENT: -2o

ELEVATION: 8,21Q ft.

SIZE OF GOMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USOI 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 Family Soils: 55 %
o Sondstone Outcrop: 30%
o Controstirp inclusions of deeper, more stony, ond sondier soils: 15%

ADJACENT U PLAND VEG ETATION (looking downstream)

Left: Spruce/Aspen Rig ht: Aspe n / Hor sel ail

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Community Name % of Complo<

(refer to quantitative data summaries for this information)

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

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 500 lbs./oc.

BEAVER ACTIVITY: none observed
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Bo< Ganyon Study
Ocnober 2006

PHOTOGRAPH TAKEN: Yes

f-AND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: tlAinirg, grozitg, hunting,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea pungens SafrxMea Ranuncufrts cyrlf'alada Agrostis stolonifera

Poptlus tremuloides Aftemisia tridentata Equbefum aruense Juncus lon$dyfrs

Juniryrus scopulorum Rosa woodst Uilba dcica Juncus arcticus

Carex lenuginosa

Fe$uca ovina

POOLATTRIBUTES
o/o araia in pools: 100
o/o pool area made up of pools > 2'deep: O

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

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90): 40
% bank length gently sloping (>135'): 40
% bank length with overhanging vegetation: 50

BANK CONDITION
o/o bank length vegetated, stable: 85
% bank length unvegetated, stable: 10
% bank length vegetated, unstable: 0
o/o bank length unvegetated, unstable: 5

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

CHANNEL MORPHOLOGY

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

NOTES:

1) Photo token from the left slde.
2) Quontitotive AAethods: Used USDA Forest Service Protocol for Level III by meosuring the
pfont communities usirg the line intercept method.
3) The left side of the riraer there were mostly riporion species. It wos difficult to tell if it wos
frotn hillside watet or streotn. Seemed more like streom influence.
4) The right side hod hillside woter influence.
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5) Areo seemed to hove little impoct from recent f loodirg.

DATA SUMMARIES

GREEN LINE W|DTH (HYDRTC) & COMMUNITYTYPE:

Fl-9. |larwar hw nrrrnrrrrrnitrr fvnae, in Flar Canwonq {Or:fohar 2OO6l

USDA Forest Service Protocol {1992}

UPIAND VEGETATION

Populus tremuloideslFestuca ovin a

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Ca rex la n u $no sa/Agros(ts stolonife ra

Equisefum arvengs

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

TOTAL COVER (Upland Species) 20.00

Cover (ft)

20.00

2.50
5.00

7.50
0.@
0.00
1.50
0.00

S"-pl" Sit" OtL"r
Nane

SiJ. of
Streem

0".ti,"d
downrtream)

lfiJth
(ft )

Comnunity Type

R-09 Left 6.0 Equisetum aNense/Agrostis stolonifera/Carex lanuginosa

Right 1 . 5 Equisetum anrcnse

Channel 1 . 0 Water
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RTPARIAN COMPLEX DAIA SHEET
October 2006

CLIENT: Conyon Fuel Cornpony

COMPLEX: Riverine - Number R-11

WATERBODY NAME: llloin Fork Box Conyon

LOCATION: Southern Wosotch Ploteou, Utoh

DATE: October 2 - 5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Emery West, Utoh

GEOLOGIC PARENT MATERIAL: Costlegote Ss

ASPECT: NNW

VALLEY BOTTOM WPE: IT

STREAM GRADIENT: -2o

ELEVATION: 8,180 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: pson Forest service. 1997 (Unpub.). Manti La Sat Nationat Forest. Manti Divisircn. price, uT.)

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

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

ADJACENT UPLAND VEGETATTON (looking downstream)

Left: Spruce/Grass Right: AspenlWood's Rose

VEGETATIVE DESCRTPTTON (Dominance by Community Types)

Community Name % of Complex

(refer to quantitative data surnmaries for this information)

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

APPARENT FORAGE TREND: sfoble

ESTIMATED FORAGE PRODUCTTON: 400 lbs./ac.

BEAVER ACTIVITY: none observed
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Page 2; R-1 I
Box Canyon Study
October 2006
PHOTOGMPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAinirg, grozir:g, huntirg,
recreotion.

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea gtngens Rosa woodsi EfioMum angusfrlofrum Agtodls stolonlfera

Poptlus tremuloides Equisefum aruense Juncus longistyfrs

Safxsp. Ranunculus cymbalaia Juncus arcticus

Poa secunda

POOL ATTRIBUTES
o/o €taa in pools: 25
o/o pool area made up of pools > 2,deep: 0

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

BANK TYPE & VEGETATTON OVERHANG
% bank length undercut (<90): 4O
o/o bank length gently sloping (>135.): 6O
o/o bank length with overhanging vegetation: 10

BANK CONDITION
o/o bank length vegetated, stable: 40
o/o bank length unvegetated, stable: 10
o/o bank length vegetated, unstable: 0
o/o bank length unvegetated, unsilable: 50

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

CHANNEL MORPHOLOGY

(Cross-secfions, streom profiles ond ol'her geomorphologicol doto for the Eost Fork of Box Conyon
wos tneosuredby onother teorn of scientists).

NOTES:
1) Photogroph token from the left side.
2) Quonfitotive lr,l\ethods: Used USDA Forest Service Protocol for Level fII by meosuring the
pfont communities using the line intercept method.
3) Right stoke wos missing. For tronsect,we meosured from ospen lree(seephoto) with blue
ft.g,.
4) Lefr side ove. 80% ve4 [ove. of two sides thqef ore 4Q% (see Bonk Condition obove)].
5) Left side hod more riporianve4etation ond less uplond.
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Box Canyon Study
October 2006

DATA SUMMARIES

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

R-11: Gover bv communitvtvoes in Bor Canvons lOctober 2OO6l
USDA Fores{ Service Protocol (19921

UPI-AND VEGETATION

Populus tremuloides

RIPARIAN VEGETATION

Dominant Woodv Species

Dominant Herbaceous Species

Agros(ts stolon ife ra/J u n c u s longistyfrs

Equisefum aruensis

Equisefum aruensis/J uncus longistyfrs

Cover (ft)

15.50

TOTAL COVER (Upland Spccies) 15.50
TOTAL COVER (Riparian Species)
BAREGROUND
R(rcK
WATER/MUD/DRY CHANNEL
Moss

3.50
3.00
2.@

E.50
2.@
0.00
1.00
0.00

S"topl" Sit Oth"r
Nanoe

Sid" of
Sto"am

(l""kiog
Jowneheam)

'wiJtf,

(fu)
Q6--"-ity Type

R-11 Left 6.5 Equisetu m aruen se/Agrostis stolonifera/J uncus longistylis

Right 2.0 Equisetum anrcnse/J uncus longis$is

Channel 1 . 0
2.0

Water
Bareground
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RIPARIAN COIVIPI"E"X DATA SHEET
October 2006

CLfENT: hnyon Fuel Compony

COMPLEX: Riverine - Nutnber R-13

WATERBODY NAME: tlAoin Fork Box Conyon

LOCATION: Southern Wosotch Ploteau, Utoh

DATE: October 2 - 5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogstoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Costleqote 5s

ASPECT: NNW

VALLEY BOTTOM WPE: II

STREAM 6Pq915111'-2o

ELEVAT|ON: 8,L75 ft.

SIZE OF COMPLEX: (see guontitotive doto)

SOILS INFORMATION: (USOA 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 Outcrop: 30%
o Controstirg inclusions of dezper, more stony, ond sondier soils: 15%

ADJACENT UPIAND VEGETATION (looking downstream)

Left: Spruce 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 years'upper bonk movement could influence
stotus).

APPARENT FORAGE TREND: stoble

ESTIMATED FORAGE PRODUCTION: 700 lbs./oc.

BEAVER ACTIVIW: none obsenred
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Page 2: R-l3
BoxCanyon Stuly
Oc*ober 2006

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: lAinirg, grazat:g,, huntirg,
recreation.

SPECIES OBSERVED:

POOLATTRIBUTES
o/o ataa in pools: 60
o/o pool area made up of pools > 2'deep: 0

AOUATIC VEGETATION
o/o streambed with filamentous algae: O
o/o stream margin with rooted aquatic: O

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

BANK CONDITION
o/o bank length vegetated, stable: 75
% bank length unvegetated, siable: 25
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 meosuredby onother teom of scientists).

NOTES:
1) There wos o discreponcy with totol tronsect leryth between 1999 (42 ft.) ond Oct 2003 (45

ft.); July 2OO4,October ?OC4,July 2005, October 2OO5, July 2006 were consistent ot 45 ft,
October (46 ft).
2) Quontitotive tlAethods: Used USDA Forest Service Protocol f or Level III by meosuring the
pfont communities usirg the line intercept method. Green Line: Also meosured on these tronsects.
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Trees Shrubs Forbs Grasses (or grasslike)

Pbea pungens Potenfla fntticosa Equisefum aruense Agtodis stolonifen

Poplus hemuloides Juniperus conmunis Ci's/lumsp. Carex nebrascensis

Safrx lucida Ranunculus cymbalaria Carex lanuginosa

Salix sp. Juncus longistylis

Bromus cadnatus

Elymus trachycaulus

Juncus arcticus

Poa fendleiana



Page 3;R-13
Bo( Canlon Study
October 2006

3) Photogroph token from the left side.
4) Abouf t5 ft of right side riporion community (Redtop/Wiregross) wos influencedby tributory
on thof side but this influence appeaed less this somple period for unknown reosons.
5) The upper bonks were wetland ond probobly influenced by the streom woter.
6) Redtop wos increosirg ond dominoted the riporion community os o whole.

DATA SUMMARIES

GREEN LINE WIDTH (HYDR|C) & COMMUNIW TypE :

R-13: Gover bv communitv fuoes in Box Canvons lOctoher 20OG)

Sarnple Site Other
Nane

Sid" "f
Stneam

0""k'd
dovrnrtreanr)

vidth
(ft.)

Co--unity Type

R-13 Left 10 .5 Agrostis stolon ifera/Carex neb rascen si sl Equisetu m arven se

Right 8.5 Salix lutea/Carex nebrascensisl Equisetum anrcn se

Channel 0 Bareground

USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Pice a pu n ge n vEquketum arven se

RIPARIAN VEGETATIOII
Dominant Woodv Species

Dominant Herbaceous Species

Agtodis stdonifera
Equlsefu m a rue n sis/C arcx nehrscensis
Eguisetu m a ruensislSaDr qp.

Cover (ft)

27.OO

6.00
8.50
4.50

TOTAL CoVER (Upland Spccies)

TOTAL COVER (Ripaftn Specles)

BAREGROUND

ROCK

WATER/MUD/DRY CHANNEL

Moss

27.@
19.00
0.00
0.00
0.00
0.ff)
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RIPARIAN COI{PLEX DATA SHEET
OctoLer 2006

CLIENT: hnyon Fuel Gompony

COMPLEX: Rir,erine - Number R-15

WATERBODY NAME: lioin Fork Box Conyon

LOCATION: Soul'lrern Wosotch Ploteou, Woh

DATE: October 2 -5, 2@6

OBSERVER(S): P.D. Collins

QUAD NAME: Flogsfoff Peok, Utoh

GEOLOGIC PARENT MATERIAL: Castlqate 5s (Blockhowk Fm just upstreom)

ASPECT: N

VALLEY BOfiOM TYPE: II

STREAM GRADIENT: -2o

ELEVATfON: 8,170 ft.

SIZE OF COMPLEX: (see quontitotive doto)

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

. 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 U PI-AND VEGETATION (looking downstream)

Left: Spruce/Aspen Right: Spruce

VEGETATIVE DESCRIPTION (Dominance by Community Types)

Conmunity Name % of Complex

(refer to quantitative data ssrurnrks for this Information)

SUCCESSIONAL STATUS: octive morrcmenf (not climox)

APPARENT FORAGE TREND: moderotely stoble

ESTIMATED FORAGE PRODUCTION: 100 lbs./oc.

BEAVER ACTIVITY: none obserrred
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P€e2:R- l5
Bo<Canpn Study
Ociober 20Oo

PHOTOGRAPH TAKEN: Yes

LAND USE ACTIVITIES THAT COULD INFLUENCE RIPARIAN AREA: rlAining, grazirg, hunting,
recreotion.

POOL ATTRIBUTES
o/o draa 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 maqin with rooted aquatic: O

BANK TYPE & VEGETATION OVERHANG
% bank length undercut (<90"): 30
o/o bank length gentlysloping (>135): 5
o/o bank length with overhanging vegetation: 20

BANK CONDITION
% bank length vegetated, stable: 25
% bank length unvegetated, stable: 30
o/o bank length vegetated, unstable: 5
o/o bank length unvegetated, unstable: 40

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

CHANNEL MORPHOLOGY

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

NOTES:

1) l-eft side hod horsetoil in the "uplond' oreo, but it wos high enough in elevotion thot we felt it
wos inf luen ced by side-slope woter.
2) Quontitotirre lritethods: Used USDA Forest Service Profocol for Level III by meosurirg the
pfont communities using the line intercept method. Green Line: Also meosured on fhese tronsects.
3) Leryth of tronsect line in Oct. 2003 wos less thon 1999 due to morement; since thot time it
hos been foirly consistent (26.O ft.:255 Oct.2006).

SPECIES OBSERVED:

Trees Shrubs Forbs Grasses (or grasslike)

Picea ptngens Juniprus commtnis Asfersp. Agrodis stolonifen

Popnlus trcmuloides $mphorfu;aryos orcopttf,us Equisetum aruense

Comus dolonlfera Silx lutea Efiobium angu*Tdum

Rosa woodsfr
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4) Phofo from 1999 wos from o different ploce (stoke number indicoted I wos in the correct
location in the following somple yedrs).
5) Right side hod potchy ve4elationond sondy boreground oreos. Left side hod virtuolly no
riporion vqetolion.
6) The severe floodirg mentioned in the Eost Fork in July 2006 did not seem to impoct the fi\ain
Fork os tnuch. Perhops it rained more in the tltloin Fork, or moybe it is the noture of the two
chonnels due to other environmentol influences.

DATA SUMMARIES

GREEN L|NE W|DTH (HyDRtC) & COMMUN|Ty TYpE :

S"topL Sit. Othe.
Narrre

SiJ" of
Stream

0""krd
Jownstream)

vdth
(ft )

Comnunity Type

R-15 Left 3.0 Agrosfis stolonifera

Right 0

Channel 2.0
3.0

Water
Bareground/Rock

R-15: Gover bv communitv tvoes in Bor Canvons fOctober 2OOBI
USDA Forest Service Protocol (1992)

UPLAND VEGETATION
Popttlu s tre mubide stRosa w oodsii

RIPARIAN VEGETATION
Dorninant Woodv Specbs

Dominant Herbaceous Species

Agrodis stolonifera

Cover (ft)

17.50

TOTAL COVER (UPland Specaes)
TOTAL COVER (Riparhn Species)
BAREGROUND
ROCK
WATER/MUD/DRY CHANNEL
Moss

17.50
3.00
3.00
0.00
2.@
0.00
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East Fork of Box Canyon Studies-Macroinvertibrate

Canyon Fuel Company, LLC - Sufco Mine has not received a copy of the 2006
Macroinvertibrate Survey Report to date. A copy of the 2006 Macroinvertibrate
Study will be submitted when Consultant completes it.
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PErensEru HypROLoGIC. LLC

Report of Hydrologic Monitoring of the

East Fork of Box Canyon Creek, 2006

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 inthe 3 Left

Pines East (3LPE) longwall panel commenced beneathaportion of the East Fork of Box

Canyon Creek, a tributary to Box Canyon Creek (Figure 1). Beginning in mid-November

2003 and continuing through early January 2004, an approximately 2,000-foot reach of the

East Fork stream drainage was undermined and 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). During 2006 mining occurred in the 6LPE longwall panel,

which is the easternmost and final Pines longwall mining panel (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 2006 are

summarized in this report. During 2006, additional monitoring of springs and recently
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constructed piezometers in the North Water Canyon area (a tributary to the East Fork of Box

Canyon) was performed. A report summarizing the results of hydrologic monitoring in the

North Water Canyon area is presented in a separate report (Petersen Hydrologic, LLC ,2007)

Including this introduction, this report contains the following sections:

1. Introduction

2. Methods of Studv

3. Presentation of Data

4. Overview of Hydrology of the East Fork

5. Discussion

6. References Cited

2.0 Methods of Study

o A site visit to the East Fork of Box Canyon was made on 22-23 September2003 with

representatives of the Utah Division of Oil, Gas, and Mining, the Manti La Sal

National Forest, and Canyon Fuel Company. 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.
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Additional monitoring data in the East Fork drainage were collected as part of Canyon

Fuel Company's regular quarterly hydrologic monitoring program (DOGM, 2006).

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.

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 stablhzed. Generally, after

the discharge from the pipe had stabllized, at least three additional time-to-fill

measurements were performed. The time-to-fill values measured after the discharge

had stabllized were averaged and used to calculate the discharge rate. Where noted,

in a few instances, such as where stream flow was partially obscured beneath ice,

discharge rates in the East Fork were estimated.

. The monitoring station was digitally photographed during each monitoring event.
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. The discharge data were compiled into electronic format and analyzed using graphical

methods.

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 locations of the 3,4,5, and 6 Left Pines East

longwall panels in the East Fork area. Discharge measurements for the East Fork of Box

Canyon Creek and nearby springs for the period 2003 - 2006 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

(Figure 1). Box Canyon Creek is tributary to Muddy Creek about 2 miles belowthe study

area. Historically, discharge in the East Fork of Box Canyon 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, 2006, on-line hydrology database). Appreciably

higher flows are common during the spring runoff season and during healy 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).
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Above station EFB-6, the drainage is commonly dry or has only meager discharge (<1 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-11. Rather, it has been observed that surface-water discharge rates in

the middle and lower reaches of the East Fork of Box Canyon (below subsided areas) are

sometimes lower than those near EFB-11 located higher in the drainage. This is particularly

true in the hot summer and earlv fall months. This condition is likelv a result of
J J

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 atthe East Fork of Box Canyon (2003-2006). This is illustrated in a

plot of the Palmer Hydrologic Drought Index (PHDI) for Utah Region 4 (Figure2). The

PHDI is a monthly numerical value generated by the National Climatic Data Center (I{CDC)

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 began a

gradual transition into wetter climatic conditions. During 2005, the region experienced a
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continuous period of extreme wetness (Figure 2). During Iate 2005 the region began a

gradual transition to the mild to moderate wetness conditions that persisted throughout 2006

(PHDI data are curently available through November 2006 only).

5.0 Discussion

On 10 October 2003, prior to undermining in the East Fork drainage, the East Fork

monitoring stations were monitored and inspected to document pre-mining conditions in the

canyon. The East Fork of Box Canyon Creek was first undermined using full-extraction

longwall mining techniques in the 3LPtr panel starting in midNovember 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 North Water

Canyon area were undermined in the 5LPE longwall panel. The last longwall panel in The

Pines area (6LPE) was mined during2006. Mining in the 6LPE panel occurred beneath the

headwaters area of the main stem of the East Fork of Box Canyon drainage and in the North

Water Canyon area (Figure 1).

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 2I4 (Table 1). This condition was anticipated and was most
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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-11 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 December 2003 and January 2004 as the longwall face passed beyond

the resion.

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

generally 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 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. Little or no cracking of the East Fork

channel substrate overlying the 6LPE panel was observed. This is likely because the East

Fork channel is developed mostly on alluvial sediments, which obscure the underlying

bedrock in the 6LPE area.

Prior to mining in the East Fork, 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
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Fork drainage or downward into the Sufco Mine. Based on discharge measurements

performed in the East Fork during 2003 and 2004, it is apparent that no significant quantities

of surface water were lost from the drainage as a result of longwall mining beneath the East

Fork of Box Canyon Creek. Stream discharge data from the East Fork area measured during

2005 and 2006 continue to support that conclusion. It is apparent in the 2005 data that

discharge in the creek increased appreciably in response to the wetter climatic conditions the

region experienced during 2005. During 2006, discharge in the East Fork and nearby springs

was somewhat less than that measured durins 2005" which is attributable to the considerablv

dryer climatic conditions the region experienced during 2006 (Figure 2).

In Figure 4, the maximum discharge measured in the creek (station EFB-11, located near the

middle of the 3LPE panel) is plotted against the maximum downstream discharge rate below

the subsided area (stations EFB-11A, B, or C) for the period2003 - 2006. 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-I1). 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 during 2005 the discharge at the downstream site was

greater than that measured above. During 2006 the flow in the stream below the subsidence

area was generally similar to the maximum flows measured higher in the stream (Figure 4).

Additionally, discharge rates measured at the Sufco quarterly water monitoring station Pines

408 (Lower East Fork at confluence withthe main fork of Box Canyon Creek; Figure 1)

during 2005 and 2006 are generally similar to the maximum measured up-stream discharge in
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the creek (EFB-I 1; Figure 5). This strongly suggests that there has not been an appreciable

or quantifiable loss of water from the East Fork drainage during 2005 and 2006.

The fact that groundwater contributions to stream baseflow have occurred consistently at the

stream monitoring stations above EFB-11 subsequent to undermining suggests that stream

flow was likewise not removed from the drainage in this area (i.e., the groundwater system is

discharging water to the stream rather than receiving recharge from the stream). 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

appreciable quantities of surface water have been removed from the East Fork drainage as a

result of mining-related activities at the Sufco Mine.

It was observed during Decemb er 2003 that discharges from three springs located along the

base of the Castlegate Sandstone cliff on the northeast hillside above the creek (EFB-12,

EFB-13, and EFB-14) ceased. Decreases in discharge from spring Pines 214 were also

measured during this time (Table 1). During baseflow conditions in October 2003,the

combined flow from the springs was approximately 3.0 gpm (Table 1). Although it was

considered unlikely, it had been predicted prior to mining 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 discharge to the surface at these spring locations ceased, new groundwater

discharge locations were observed near the stream channel a short distance below and
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downstream of the previous discharge locations at about the same time as discharge at the

spring locations diminished. Continued discharge from the new spring locations was

observed during 2006. This discharge occurs both as measurable discrete spring flow in

several locations in this and other nearby locations and also as diffuse discharge to the

saturated colluvial sediments on the hillside in the area. Althoush the total discharge from

this system is not readily quantifiable, it does not seem uffeasonable to conclude that the

discharge is on the order of that previously discharging from springs EFB-12, EFB-13, and

EFB-14.

An additional 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 6, discharge measurements from monitoring

stations during six selected monitoring events are plotted together with their relative linear

distance down the stream channel from EFB-1. 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 aminimal runoff season (25 June 2004),late-

season baseflow conditions after repairs to the stream channel (discussed later) had been

performed (2 November 2004), during late spring runoff in a wet year (1 June 2005), during

baseflow conditions in a wet year (27 October 2005), during late spring runoff in a

moderately wet year (19 May 2006), and during baseflow conditions of a moderately wet year

(31 Oct 2006). It is apparent in each of these plots that discharge rates in the East Fork

generally increased downstream from EFB-6 to EFB-11 (which corresponds to the area of
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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 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 AprII2004), 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 Janu ary 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

Report of Hydrologic Monitoring of the
East Fork of Box Canyon Creek. 2006

l l 26 March 2007



o

PErEnsErr HyoRoLoGIc, LLC

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 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 bv observations at ledses 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 belowthe top of the ledge.
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Beginning on 21 September 2004 and continuing to 5 October 2004, 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

cracked zones. These repairs were successful in restoring surface water flow in essentially all

of the stream reaches in the East Fork channel subsided bv the minine of the 3 Left Pines East

panel. When the East Fork drainage was monitored on2-3 November 2004, 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 all2005 site visits. Likewise, there

was no indication of any downstream diminution in creek discharge that would indicate that

surface flow was beinq diverted into the subsurface.

During the springtime of 2006, discharge in the East Fork appeared to be continuous from

EFB-7 to the confluence with the main fork of Box Canyon. Zones of visibly diminished

flow were not apparent anywhere in this portion of the drainage. Overall, discharge rates

measured in the East Fork during 2006 were somewhat less than those measured during 2005

(Table 1). This condition would be anticipated as a result of the substantially dryer climatic

conditions experienced in the region during 2006 (Figure 2).
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It should be noted that although the stream sediments at EFB-6 were saturated, no discharge

was measured at EFB-6 during 2006. As discussed previously, perennial stream flow in the

East Fork historically began at or near EFB-6. Historically, for several hundred feet above

this location the stream channel was usually dry (a few wet spots were sometimes present in

intermittent locations in the East Fork above EFB-6). Historically, commencing at EFB-6 the

stream gradually increased rapidly in flow at downstream locations. During 2006, although

there was no flow at the EFB-6 monitoring point, perennial flow began about 40 to 50 feet

below EFB-6 and the stream gained rapidly downstream from that point in a manner similar

to that occurring in previous years. The fact that the emergence of perennial flow in the East

Fork changed by only a few tens of feet laterally suggests that hydrogeologic conditions in

the area likely have not changed greatly.

On 19 July 2006, a torrential thunderstorm event occurred in the East Fork drainage. On that

date, precipitation measured at Sufco's East Fork Weather Station located adjacent to EFB-2

totaled l.l7 inches in a two-hour period. Based on field observations subsequent to the

precipitation event, it was apparent that the discharge was focused in the North Water

Canyon area and that a surface-water discharge several feet deep rushed down North Water

Canyon and subsequently down the main stem of the East Fork to the confluence with the

main fork of Box Canyon. There was no indication of a torrential flood of water in either the

East Fork above EFB-6 or in the main fork of Box Canyon above Pines 407 . Upon

inspection of the East Fork drainage below EFB-6 subsequent to the storm, it was readily
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apparent that substantial changes to the stream morphology in the stream had occurred. In

many locations, alluvial and colluvial sediments underlying and directly adjacent to the

stream were eroded away,leaving bare, exposed bedrock channel substrate. Additionally, in

some areas where loose or highly weathered bedrock was present in the stream substrate, this

material was removed by the torrential stream flow leaving significantly altered stream

channel configuration. Photographs of the East Fork stream channel after the torrential

precipitation event are shown in Figure 7. An additional torrential precipitation event was

recorded at the East Fork Weather Station on 5 October 2006, with a measured rainfall of

1 .79 inches in a 24-hour period.

Subsequent to the torrential precipitation events, discharge rates in the East Fork were

monitored on 31 October 2006. Discharge rates measured at this time were generally

consistent with the climatic conditions in the region at that time (Table 1; Figure 2).

However, the discharge rate measured at EFB-9 was somewhat lower than anticipated (about

4.6 gpm lower than EFB-8). Additionally, a reach of dry stream substrate about 50-7 5 feet in

length was observed a short distance above EFB-10 in October 2006. This condition is likely

attributable to changes in the stream channel morphology resulting from the torrential

thunderstorm events (which were substantial at EFB-9). Additionally, the bentonite repairs

performed to the stream channel by Sufco personnel in this vicinity during 2004 may have

been compromised by the runoff event. However, it is important to note that the overall

stream flow gain between EFB-6 and EFB- 1 I measured at that time is consistent with that

anticipated for the climatic conditions. Additionally, the downstream discharge measured at
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Pines 408 (28.7 gp ; DOGM 2006) is greater than the maximum upstream discharge

measured at that time, strongly suggesting that no net-loss of water from the drainage

occurred.

It is noteworthy that discharge from spring Pines 2I4has increased steadily since August

2004, continuing through2006 (Figure 8; 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 increased steadily from 0.09 gpm to 0.87 gpm in October

2006. Discharge from EFB-8 spring has apparently not been affected by mining-induced

subsidence and continued to discharge at greater than pre-mining rates in 2006 (Figure 9).

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,all

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 and2006, 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 2006, nor was it observed in 2006.

Report of Hydrologic Monitoring of the
East Fork of Box Canyon Creek. 2A06

t 6 26 March2007
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Figure 1 Monitoring locations in the East Fork of Box Canyon.
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Figure 6 Plots of discharge from East Fork of Box Canyon Creek monitoring sites.



Stream channel below EFB-11

Figure 7 Photographs of the East Fork stream channel after
the 19 July 2006 torrentiar thunderstorm runoff event.



Stream channel below EFB_11

Stream channel near EFB_114

Fiorrre 7 conlinrrect

Stream channel below EFB_11
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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
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Submitted in Canyon Fuel Company,LLC General Chapter One
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APPENDIX D

Mine Maps

As required under R645-302 -525-270
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Mining Progress Map 2006



ANNUAL REPORT Page 9

APPENDIX E

Other Information

In accordance with the requirements of R645-301 and R645-302
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None


