
the area until final reclamaLion begins, except
inspections. The culvert trash rack and portal
inspected at a minimum of three times a year:
mid-summer at the beginning of the thunderstorm
fall before freeze-up.

for periodic
highwall will be

( 1) early spring ; (2)

season, and (3 ) late

3.2.L2 Areas Not Reportring to Sedimentation Ponds, Exempt
Alternate Sediment Control Areas and Special Exempt Areas

Tlrere are 41 areas that do not report to any sedimentation pond. There
are also smalL areas
Mine #3 ffi which drain back into the mines. This
water enters the normal mine drainagre system and is puq)ed back into
the sedimentation pond.

On all areas not reporting to a sediment pond, seditrent control
measures such as stralrbales, silt fences, straw dikes, excelgior mats,
etc. will be installed and rnaintained until there is adequate
vegetative cover to properl"y fiLter any surface runoff. See vo1. 5,
Sec. 20 for designs for all ASCA treatnent. When this occurs, the
alternate control measures will be rernoved and not maintained if it
can be denonstrated that they are dot needed and approved by the
Pivision.

I.laintenance is done on all structures ( straro bales, siLt fences and
straw dikes) a minirmrm of three times a year. It is done first in the
spring as soon as they are accessible afler snow melt, second during
mid- sururer, and third in late fall just before snow fa11. All areas
are observed for effectiveness almost daily b1z trained nine personnel
and if deficiencies are seen, corrective action is taken.
Area 1. I{re Water Tank area is shown on lrlap No. 4.4.2-1F. It
contains .19 acres and is classified as an 'Exe[n1)t Area". This area
has been reseeded and has a well established cover of grass, forbs and
trees. ttre permittee has run a SedCAD program to demonstrate the
runoff so that this area can be classified as Ern exe[rE]t area. (See

VoL- 5 Sec. 21).

Mine #
File
Record #
Doc. Date
Recd. Date
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Area 7. This area is above the conveyor bench and is shown on Map No. 3.2.1-1. It contains .58 acnes

and has been classified as an "Altem.ative Sedirent Control Area" (ASCA) The area 6e6ains both

reseeded areas and areas that are undisturbed and sup'port the native vegetation Alt disturbance has been

reseeded and mulched.

The fiIl slope of the docking station road has been revegetated and is now considered a "Small Area

Exerrption' (SAE) (see Sec. 2I (a), Vol. 5 for demonstration).

Areas E,9, 10 &l0t These meas rnake up th conveyor benchthat goes downEccles Canyon and rs

shown on Maps No. 3.2.3-3 tlnough 3.2.3-3f, and goes from overland cetrveyor bent 69 173 to bent 4.

These areas contain 1.82 acres, .72 anes,6.04 acles, and .045 urcres, respectively, and have been

classified as an "Altenrative Sedirrent Control Area" The conveyor drainage systemfor aneas 8, 9, & 10

entails allowmg the runoffto flow to selected locations. Where this water leaves tlrc conveyor bench, it is

treated with straw and/or silt fences (see Sec. 20, VoL 5 for design). The cotrveyor bench has been

seedeq fertilizr,d and nnrlched. Erosion control mats have also been used in selected locations to help in

the establishrpnt of vegetation After September 2W2, all the runoffin areas 8 and 9 are classified as

"Small Area Exerrptiod' (SAE) and will now be treated using grass filters. 3.40 acres in area 10 will be

treated using grass filters and tb rermining 2.64 rcres (located between bends 69 and 76) will be treated

as stated above with straw bales and/or silt fences.

eraiage-tro*inS
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Area 10a. The bent foundations of bents GB-3, GB-4 and GB-5 at the end of the overland conveyor

makes up Area 10a. At these tlnee locations where the enclosed conveyor crosses the highway, the

access road and Eccles Creek, special foundations were dug using both machine and hand labor. At these

thee locations, the average disturbance is 6@ square feet (.015 acres). At each tower location, the

disturbed af,ea was reseeded with seed mix on Table 4.7-6b and rnulched with excelsior mats, or straw.

Straw bales and/or silt fences were installed for water treatrnent at each location, along with selective

berming to insure BCTA, and will be maintained until the disturbed areas are fully re-vegetated- The total

disturbance for this alternate sediment control mea is .045 acres. In 2005 GB-3 and GB-4 were

reclassified as Small Area Exerrption (SAE), based on a demonstration of adequate vegetative cover (see

Sec. 21 (a), Vol. 5 for demonstration). The vegetative demonstration refers to GB-3 and GB-4 as Rail

Load Out (east side of road) and (west side of road), respectively.
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Areas ?,0r2lrand,22. These areas are the highway ap'proaches fromSR-96 to the RaihoadLoadout

area itself (two approaclres), and the area south of the loadout structure. These areas are sbown on Map

3-2.I-3. These areas contain .1 acre and have been classified as "Special Exerryt Areas. " These road

approaches are paved. Area2o slso confains a small straw dike to treat water fromthe area that is not

paved and additional treatrnent for water leaving the paved area All of these areas are part of the

permitted mea and will be reclaimed drritrg final reclamation; however, tbse areas fall within tb

rights-of-way of SR-96 (refer to UDOT letter dated 7-18-89 fromL. Archie Hamilton, District Four

PrelConstnrction Engineer, found in this section). The Permittee has no control over the activities of UDOT

or the public who utilize these ap'proaches; therefore, the Permittee is not responsible for the activities

(other than his own) wbich occur on these ap'proaches.

Area 23. This area is the South Fork Breakout Area and is shown on Map No. 3.2.11-1. This area

contains .96 acres (see Areas 32 alrd 33 which are classified as exeryt meas). @

ic

The South Fork Breakout Area was reclairrpd in

2003 and the access trail was corrpletely reclairned in 2005 and is considered a Small Area Exerrption

(SAE). All existing silt fencing was rernoved, with the exception of terrporary silt fencing that was used

during reclamation construction. Extreme surface roughening or 'pocking' was used as the formof

sedirnent control until vegetation is established. Figure 3.2.II-l will be modified to reflect these changes

once the area is flown to establish the reclamation topography.

Arcr-A. The access road to tbe Scofield Waste Rock Disposal Site is shown on Map No. 3.2.8-1. It

contains 3.45 acres and is classified as a "Primarv Access Road".

Arca?.4a. A srnall area of .1 acre was disturbed adjacent to tbe Scofield Waste Rock access road. This

mea has been reseeded and is becoming well re-vegetated. Any runoffwate,f leaving this area enters the

roadside drainage. A Sed-Cad rnodel programhas been done fs1 this area which dernonstrated that

alternate serlirrnnted control rneaswers are not needed. This area is therefore classified as an exeryt area

(See Vol. 5 Sec. 2l andzl (a))
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arca 10, except bents 89 and 83 which have two leg sup'ports. These leg supports vary from 18 to 36

incbs in diameter. Tbe support areili are tbe only areas that were disturbed. Tbe topsoil and subsoil was

rernoved from the holes and then filled with concrete. Since the areas have no exposed disturbmce, the

area is classified as an exe,rryt area

Area 30. The mea is located at bents 68 thotrgh GB-6 (as shown on Maps 3.2.3-38 and 3.2.3-3F).

There are 150 support legs in this area Tby vry in size from 12 inclres in diaopter to a24" x 60" area

The topsoil and zubsoil was removed fromeach support leg area and tben filled with concrete. Since there

is no exposed disturbance, this area is classified as an exeryt are4 except for meas described in Area 30a

Arca 30a. In 2m5 this area was reclassified as a "Small Area Exerrption'' based on a demonstration of

adequate vegetative cover (see Sec. 2l (a), Vol. 5 for dernonstration). Silt fences at Bent 59 and 44 werc

previously not fully revegetated adae at th following locations: (1) Bent 59, The upper 24" dianreter

support; iffi (Z)Bent4,tIE lower 24" diutrlter leg zup'port; is.clmsificdaa

O dS€trrea (3) Bent 36, the upper 30" leg support; iffi (4) Bent 32, bothleg

supports; ffi (5) Bents 28,26and22, allleg supports;ffi

acm and (6) the area fromBent GB6 to approximately midway of truss No. 3 bas been disturbed due to a

coal spill and is classified as an ASCA area ffi The area fromBent GB6 is the only

portion of the area still classified as an ASCA and will be treated with straw bales and/or silt fences. Area

30a is mis-labeled on Plates 3.2.3-38 and -3F as Area 10a. and will be corrected at a future date.

Arca 31. This mea is a topsoil storage area in the South Fork of Eccles Creek drainage, as shown on

Map3,2.11-1. Thisareawasmilchedandseededinthefallofl9S9. Athickcoverofvegetationhas

becorrre established. There is no visible evidence of soil nrovement. The permittee has run a Sedcad

program to dernonstrate tle run-off, so that this aea can be classified as an exeryt area. (See Vo[ 5 Sec.

2r)
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Area 32 This area is a topsoil storage rca in a side drainage of tb South Fork of Eccles Creek, as

slrown on Map 3.2.I1-t. This area is an old roadbed that has been filled in with topsoil from the South

Fork Breakout. The area was rrulched and seeded in the

fall of 1989. A thick cover has beconre established. There is no visible evidence of soil moveurent. Th€

has nrn a Sedcad programto demonstrate the run-off, so that this mea canbe classified as an

exefipt area (See VoL 5 Sec. 21). Tlre area was re-disturbed in 2003 to reclaim the South Fork

Breakout mea. The area was roughened and seeded in 2003, then re-disturbed in 2005 to eliminate the

footprint of the forrner roadbed. Extrerne surface roughening is the only form of sedirnent control until

vegetation is established.

Area 33. This area is a snow storage area and is adjacent to State Highway 264 and is directly south of

the docking station for the overland conveyor? as shown on Map 3.2.3-3. This area is what is conrrnonly

refered to as the LIDOT pad and has been used by UDOT as a snow storage area Part of the pad to be

used is within the UDOT right-of-way and the remainder of the pad is owned by Canyon Fuel Coryany,

LlC. Exhibit B shows the letter fromUDOT giving permission to us€ its portion of the pad and indicating

that the post-mining laud use as a snow storage pad- The post-mining land use for the Canyon Fuel C-o.,

Ll,C, portion of tbe pad will also be a snow storage pad. The configuration of the pad is such that all of the

drainage will be directed to straw bales and./or silt fencing for treafinent before entering the natural drain4ge

(see Volume 5, Section 6 for the design). This area contains 0.64 acres aod is classified as an Altemate

Sediment Control Area

No salt or other deicing chemicals will be used on the snow placed on this area Each spring, following use

of the pad, after the snow placed on the pad has rnelted any sediment or coal fines which have

accumulated on the site will be removed.

Area 34. This area is located on road outslopes at the waste-rock

disposal site as shown on Map 3.2.8-4. In order to make the road more
usable for third part ies, minor gravel f i1ls were placed at the
locations shown on the map. Sil t  fences were placed at the base of
gravel f i11s, then later removed once the gravel f i11s were fu11y
compacted.

{-#furec- Since the fi11s are constructed of gravel- they will not



erode.
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Aaea 35 and 36. These areas are the Janres Canyon road from the forest

Service Mounrnent Peck Road to the drill pad and j.ncludes the buried
pipl ine to Electr ic Lake. The James Canyon road is graveled with water

bars approximately every 150 feet. Road runoff water f lows to a water

bar and is directed to a si l t  fence for sedirnent control. The buried
pipeline disturbed area has been regraded and deep gouged. The area

has been reseeded. Water bars have been constructed approximately

every 150 feet .  is

In 2005, both the drill pad

topsoil pile (see plate 1.4-t) and the reseeded area was reclassified as a "Small Area Exemption" based on

a demonstration of adequate vegetative cover (see Sec. 2l (a), Vol. 5 for demonshation). All sih fences

were removed from these areas.

on all areas not report.ing to a sediment Bond, and classified as
Alternate Sedimental Areas, the alternat.e sediment control measure suctr
as s t raw ba1es,  s i lL  fences,  caLch basins,  excels ior  mats,  e tc .  wi l l  be
rnaintained until there is adequate vegetative cover to properly filter
any surface runoff (see Sec - 20, Vo1. 5 for design) . When this can be
demonstrated, the alternate control measures will- be removed and the
area recLassi f ied as an *Exempt  area" .  (See Sec.  2a,  Vo1.  5 for

Demonstrations)

on al l  areas classif ied as Exempt Areas, i f  they should become
redisturbed they wiLl be reclassified as ASCA areas and, will have the
runoff treated with a designed treatment.



the area until final, reclamation begins, except for periodic

inspections. lltre culvert trash rack and portal highwall will be
inspected at a minj-mrm of three times a year: (1) early spring; (2)

mid-suruner at the beginning of the tshunderstorm season, and (3) late
fall before freeze-up.

3  .2  .42 Areas Not Reporting to sedimentation Ponds, Alternate

Sediment Control Areas and Special Exempt Areas

There are 41 areas that do not report to any sedinentation pond. There
are aLso srnall areas lrine #3 which drain back into the rnines. fhis
vrater enters the normal mine drainage system and is pumped back into
the sedjmentation pond.

On aII areas not reporting to a sediment pond, sediment control
measures such as strawbales, silt fences, straw dikes, excelsior mats,
etc. wi1l be installed and maintained until there is adequate
vegetative cover to properly filter any surface runoff. See Vo1- 5,
Sec. 20 for designs for a]-l ASCA treatment. t{tren this occurs, ttre
alternate control rneasures will be removed and not maintained if it
can be demonstrated that they are not needed and approved blz the
Division.

!4aintenance is done on aLl structures ( straw bales, silt fences and
straw dikes) a minimr:m of three ti:nes a year. It is done first in the
spring as soon as they are accessible after snow me1t. second during
mid-sumner, and third in late fa11 just before snow faLl . All areas
are observed for effectiveness almost daily by trained mine personnel
and if deficiencies are seen, corrective action is taken.
lrea 1. flre Water Tank area is shown on Map No. 4.4.2-1F. Tt
contains .19 acres and is classified as an " Exelq)t Area". Tlhis area
has been reseeded and has a well estabLished cover of grass, forbs and
trees. The permittee has run a SedCAD progr€un to demonstrate the
runoff so that this area can be classified as an exempt area. (See
Vo l .  5  Sec .  21) ,
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Arca 2. The South Fork of Eccles Creek mea is sbown on Map No. 3.2. I - 1 . It contains .23 acres md is

classified as m "Altei:rative Sedirrent Control Area " This aea has been reseede4 but as of D89 does trot

have a well establisbed cover of vegetation- All runoff leaving ttris area is trd with straw bales and/or

sift fences.

Area 3. Tb Middle Fork of Eccles Creek aea is sbown on Map No. 3.2. I - 1 . It mnteins .29 acres and

is classified as an "Afternative Sedirrent C-onnol Area' This mea has been reseeded but is not well

establisbed. Straw bales md,/or sift fences are bei4g used to treat the runoff water until adequate vegetation

is established.

Arte 4. Tbe North Fork of Eccles Creek aea is sbown on Mep No. 3.2.1-1. It contains 1.0 acre mdis

classified as an "Altemative Sedirent Control Area " The uea hqs gs€n rcse€dled and mst of the arca hns

a well establisbd cover of grass nnd forbs. Runofr wuer is teated with straw bales md/or silt ftnces.

Arta 5. This aea is highway aprprorch rea to tle rnain mine office maintenance corylex md Mine No. I

portal Eea and is shown on M4 No . 3.2.1-1. This cea contains .18 acres md has been classified as a

_ 
'Special Exeryt area " The arca extends from the sboulder of SR-264 to tbe entrance gates of tbe mine

O *"" This road aprproach is parrcd and is prt of the permitted aea and will be reclaired during final

reclarution; however, +his ar€a falls within tbe rights-of-way of SR-264 (refer to TIDOT bfter dated

4- ltf-89 from L. Archie Hamilton, District Four Pre/Construction Engineer, found in this section). The
Permittee has no co tol ovef, lF activities of IJDOT or tbe public who utilize rhis apploacb therefore, tbe

Permittee is not r€sponsibb for tbe activities (otbr rha'' his own) *5"tr 6scur sn this ap'prcach Since the
area is paved no furtler tl€affint of the runoff is necessry.

Arca 6. This area is the highway 4rproach uea to the Mine No. 3 portal rca and is sbown on Map No.
3.2. I - I . This area contains .f/ acres and bas been classified as I "special Ex€ryt Arca " This rea
extends from the shoulder of SR-264 to the entrmce gates to the mine area This road ryproach is paved

and is prt of the perrnitted rea and will be reclaired during final reclamatbn; however, rhis aea falls
within the rights-of-way of SR-264 lrefer to UDOT letter of 4- 1zl-89 froml. Archb Hunitton, ihtrict

Four he./C-onstruction Fngineer, found in this section). Tbe Permittee has no control over the activities of
IJDOT or the public who utilize this ryproe.h tberefore, the Permittee is not responsible for activities

I t ,t"t ,n 
" 

his own) wfoisfi sccur s1 rhis approach Since the area is pavedpo figtber tr€arrqrtof tbe
runoff is necessary.
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Arer 7. This uea is above the mnveyor bench ed is shown on Mry No .3.2.1-1. It contains .58 acres

and has been classified as m "Alt€rastive Sediment C-ontrol Arca. " (ASCA) Th uea contains both

rcs€eded ueas nnd areas that se undisturbed and support the native vegetation All distrnbance has been

reseeded and rnukbed- The fill slope of tbe docking statiol road has been revegetated atrd is now

considered a "Small AreaExerytbd'(SAE) (see Sec. 21 (a), VoL 5 for demnstration).

Artas E, 9, 10. These areas make up the conveyor bench that goes down Eccles Canyon mrt is sbown on

.Mqs No. 3.2.3-3 tttrougb 3.2.3-3f, d goes ftom overlmd conveyor bent 173 ta tr':nt 4. Tbse areas

contain 1.82 mes, .Z2acres, 6.(X acres, and .045 acres, respectively, and bave been classified as an
'Aftemative Sedbnt Control Ar€a-' Tbe mnvelor drainage system for arcas 8,9, & l0 entails allowing

the runofr to flow to sebcted locations. Wherc rhis water leaves tbe conveyor benc\ it is tr€ated with

straw md/or silt ftnces (see Sec. 20, Vo[ 5 for desip). The conveSor bench has been seed€{ fertilized

and mrlched. Erosion contnol ",ors have also been used in selected locations to he$ in tbe establishent of

vegetation- After September 2flD, all tbe runoff in areas 8 md 9 are classified as 'lSrrrall Area Exerytion''

(SAE) and will now be treated using grass filters. 3.40 acres in area l0 will be t€ated using grass filters

I 
mA fte remating 2.64 acres (located between bends 69 ad 76) wifl be treated as stated above with straw

bales and/or silt ftnces.

Area lllr. Tbe bent fouadations of bents GB-3, GB-4 and GB-s at the end of tbe overland conveyor

makes up Area 10a At tlpse thee locations wbere the enclosed conveyor crosses the highway, tbe '

access road and Eccles Cleek, specid foundations were dug using both machine and hand labor. At tbse

thee locations, the average disturbance is 660 square feet (.015 acres). At each tower lccation, t59

disturbed area was reseeded with seed mix onTable 4.7-6b md mulched with excelsior mats, or straw.

Straw bales and/or sih fences were installed for wate.r trea@trt at each location, along with selective

berming to insure BCTA" and will be maintained until tlre distrnbed areas are fully re-vegetated. Tbe total

disturbance for this alternate sedimnt control aea is .(x5 acres. In 2005 GB-3 md GB-4 were

reclassified as Small Area Exerytion (SAE), based on a demonstration of adequate vegetative cover (see

Sec. 21 (a), VoL 5 for dermnstration). The vegetative dermnstration refers to GB-3 md GB-4 as Rail

O Load Out (east side of road) and (west side of road), respectively.
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Area 11. This area is tbe upper well house area md is shown on M4 No. 3.2.3-3a This rea mntains

approximately .U2 acres and bas been classified as m 'Alternative Sedirent Control Area " Tb area is

basically a roadway to tle well house "nd, therefor,e, fu aea has not been reseeded. The sea is lined with

straw beles and/or sih fences to tFeat tb runoff water.

Area 12. This area is tbe lower well bouse aea and is sbown on Map No. 3.2.3-3b. This aea contains

appmximately .01 acres and has been classified as m "Alteinative Sedinp'rt Control Area" The area is

lined with saawbabs and/or silt fences to treat the rutroff water.

Arca 12e. This aea is a roadway to the well bouse o.d South Fork Area has not been reseed€d as the fill

slope is basbally covered with large rocks. It contains approximately .03 acres.

Arca 13, This area is tbe Raihoad I-oadout well house rea md is shown on Map No .3.2.3-3f. This cea

contains ryproximately .01 acres of aea md has been classified as an "Alteinative Sedimnt C-ontrol Area- "

This area hns straw babs to tr€at anv surhce runoff water.

Arta 14. This rea is tbe highway ap'proach to tbe truck duq arca at tbe Raihoad Loadout uea md is

shown on Map No. 3.2.1-3. This area mntains .31 acres and has been classified as a "Special

Exeryt Area" Tbe area extends from tbe sbouialer of SR-264 to tbe entrmce gates of the Raihoad

Loadout area This rcad approach is paved and is part of the permitted area and will be reclaimd during

fmal reclamtion; bowever, \is uea falls within the rigbts-of-way of SR-264 (refer to UDOT letter dated

,l-14-89 Aom L. Archie Hamihor! Distrb{ Four Pre/Constructiol F.ngheer, found in this section). The

Perrnittee has no control over the activity of IJDOT or tbe publb who utilize rhis approach Tbrefore, the

Permittee is rct rcsponsible for activitbs (other than fiig own) which occur on tbis approacb- Since tbe area

is paved, no finther tr€arent of tbe runoff is necessry.

Arta 15. This rea is just north of ttrc truck dury md is shoum on Map No. 3.2. l-3. This rea contains

3.3 acres and has been classified as an "Altemative Sedimnt Control Area' This alea has been reseeded

| * * u n ell establishd cover of grass md forbs. Wberc ne€d€d, the toe of tbe slope is lined with straw

bahs and/or silt fences to treat my runoff. The disturbmce aormd the overland conveyor towef,s has be€rl
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seeded and 'rmlche4 an4 where neede4 additional straw bales and/or sih fenc€s, erosion mats instalhd to

trea:t any runoff. Prt of tbe area also has a collection ditch below tbe straw bales. Wb€ rcede4 this ditch

bas a series of straw bales across tbe drainage at 15-20 feet int€rvals. Much of tbe dirch bas becore well

gassed-in and is ahrnst indistinguisbabb from the adjacent undisnrbed aeas and does not oeed any

additional silt control devices as tb runofrhas afoeadv been treated with strawbales md/or silt fences.

Arca 16. This uea is south of tbe truck dury and is sbown on Map No . 3.2.1-3. This mea contains .61

acres 'nd is tbe fill slope of tbe access road. The slope has been reseeded and basically bas a well

established cover of vegetation The disturtance around tle overland co /eyor tow€rs have been seeded

md mdcbe4 md have additirmal saaw babs md/or silt fences, erosion mats, wbe,le neede4 to treat my

surfrce rmofr. (See Arca l0a)

Arta 17. This sea is south of tbe RLO sedimnt pond md is sbown on M4 No. 3.2.1-3. This area

contains .35 acres and bas been classified as m "Altemative Sedirnent Control Area " Much of tb rea has

been paved. There ae straw bales and/or sift fences md thee snrsll staw dikes to trcat my runoff water.

I 
Oo" of rut" straw dikes is on tbe t DOrf dgbs-of-way of SR-96. This trea@t location bas been

aproved by UDOT (refer to UDOT letter dated 7/1 8/89 from L. Archie Hmiltou District Four

h,e/construction nngirrer, Page 3-70).

Areal7a. This uea is adjacent to RR[.O sedirent ponds and is showa on Mp 3.2.1-3. This rca

contains . 15 acres and has $661 classified as an 'Exeryt Area" since it is tbe outslope of tbe sedirrent pond

embelmetrt.

Arcas lE. This rea is adjacent to the Raihoad l-oadout structure Fnd is shown on Map No. 3.2.1-3. This

s66 goafains .1 acres and has beeir classified as an exeryt rea as tle entire aea is paved.

Area 19. This area is adjacent to tbe Raihoad loadout structure atrd is sbown on Map No. 3.2.1-3. This

aea contains .1 acres and has been classified as m "Altemate Sedirnent Control Area". This rea has been

O covered wiA ap,proximately 4 incbes of clean 2-inch rock material The runofr is also rreated with

strawbales and/or silt fence.
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Artas Z), 21, and 22. These areas me the highrway ryproaches from SR-96 to tb Raihoad T oadout aea

itself (two ap'proacbes), and tle aea south of tbe loadout structure. These ueas ae sbown on Map 3.2.1-3.

These ueas contain . I acre and have been classified as "special Exeryt Areas. " Tbese road ap,proaches

re paved. Anea 20 also sontains 6 srn'll straw dike to treat water from the aea thm is not paved and

additional trearent for water leaving the paved area All of tbese reas arc put of tbe permitted sea md

will be reclaired during final reclamtion; however, tlese aeas fall within tle righs-of-way of SR-96 (refer

to IIDOT bfter dat€d 7- I 8-89 from L. Archie Hamihon, District Four PrelConstruction Engineer, found in

tbis sectbn). The Pemittee has no control over tbe activities of UDOT or the publb who utilize these

apploaches; tlerefore, tbe Permitte€ is not rcsponsible for tbe activities (otber +trnn his owr) which occur on

these aprpoaches.

Arta 23. This area is the South Fork Breakout Arca and is shown on Map No. 3.2.11-1. This aea

contains .96 acres (see Areas 32 and 33 which arc classified as exeryt treas). The South Fork Brpakout

Area was reclaimd in 2fi)3 and tbe access trail was completely reclaired in 2005 and is considered a

Srnall Area Exerrytion All existing sih fencing was removed, with tbe excepion of teryorary sift fencing

that was used during reclanation construction Eixtrere surface rougbening or 'deep gouging' was used as

t.be form of sedircnt control nntil vegetation is established. Figu€ 3.2.11-1 will be mdiEed to rcflect these

changes once the ea is flown to establish the rcclamtion topography.

Aw A. The access road to the ScofreH Vr'aste Rock Disposal Site is shown on M4 No. 3.2.8-1. It

contains 3.45 acres and is classified as a "Prirnarv Access Road".

Arca 2,1a" A snall rca of .1 acre was disturbed adjacent to the Scofietril Waste Rock access road" This

rea has been reseeded and is beconiry well re-vegetated. Any runoffwater leaving this aea enters tb

roadside drainage. A Sed-Cad rnodel pr,ogram bas been done for this mea which demnstrated that

alternate sedirented control measumrs re not needed. This uea is tlprefure classified as an exeryt rca

(See VoL 5 Sec. 2l and 21 (a))

Arta 25. This aea goes from overland mnveyor bent 155 to bent 15zta, sbown on Map 3.2.3-3a This

rea is perrnitted but has no disturbance within it. The overland conveyor does span actoss this rea
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Arta 25. This area goes from the vicinity of ovedmd conveyor b\t 147 down to b€nt 145 as sbown on

Mq 3.2.3-3a" This uea contains six bent leg concr€te supports. Tbese supports ae appmximately 24

incbs in dimeter. These supports te the only aea tbat was disturbed. Tbe topsoil and subsoil was

removed and tle bole filled with concaete. Since tbese disturbed aeas have no exposed disttrrbmce, the

sea is classified as m ercmpt area

lrrnn. This area is located at overlmd conrrcyor bents 137, 136 and 135 (as sbown on Map 3.2.3-38).

Bents 137 md 136 each have one bent leg support just outside tb bormdry of ASCA Arca 10 and bent

135 has two. These supports {€ ap'proxinately 24 inclres in dienpter. Ttrese support reas re the only

areas tbat was disturbed- The topsoil and subsoil was remved and tbe bole filled with concrete. Since

tbese distrnbed areas have no exposed disturbance, tbe area is classified as m exempt Bxea"

Area 2E. This area is located at ov€rlmd cotrve)'or beirts 97 thru 94 (as sbwn on Map 3.2.3-3C). Bents

97 , 96, afi 94 ew,h hane one bent leg support just outsile tbe boundry of ASCA aea 10 and bent 95 bas

two. These supports vry from 18 to 48 inchx in dianeter. The support areas re tbe only areas that were

O 
disturbed. Th opsoil and subsoil was removed from the holes and then filled with concr,ete. Since tbese

reas bave no e:<posed disturbance, tbe rea is classified as an exeryt fl€&

Area 29. The area is located at bents 90, 89, 88, 87, 86, 85, M and 83 (as shown on Maps 3.2.3.3D and

3.2.3.38). All of these bents have one bent leg support just outside the boundary of ASCA area 10, except

bents 89 and 83 which have two leg supports. These leg supports vary ftom 18 to 36 incbes in dinrcter.

TlF support aeas are the only areas haf wer€ disturbed. Tbe topsoil and subsoil was removed from tb

boles and then filled with concrete. Since the ueas bave no exposed disturbance, the area is classified as m

exempt area

Arca 30. The area is located at b€nts 68 though GB-6 (as sbown on Maps 3.2.3-38 ad 3.2.3-3D.

There are 150 sup'port legs in this area Tbey vary in size from 12 inches in dianrrer to a?A" x @" are,u

The topsoil md subsoil was remved from each sup,port leg aea and tben filled with concrerc. Since tb€r€

I i, oo 
"*posed 

disturbmc€, tHs rpa is ckffi as an exerrp,t tr€a, exc€pt for eeas described in Arca 30a
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Arta 3{h" In 2(X)5 this area was reclassified as a "Small Area Exerytion" based on a de.monstration of

adequate vegetative cover (see Sec. 2l (a), Vot 5 for demnstration). Sih fences at B€trt 59 and 44 wene

used in tbe demnstration- The sea consisted of constnrbtion and operational disturbances tbat were

previously not fully re-vegetated at tbe folbwing locations: (1) Bent 59, The vpper ?4" diamter st4'porq (2)

Belrt M, the lower 24" diarrct€r l€g suppon; (3) Bert 3( tbe upper 30" leg support; (4) Bent 32, both leg

supports; (5) Bents 28, 26 and 22, all leg supportq and (6) tbe sea from Bent GB6 to ap'proximately

midway of truss No. 3 has been disturbed due to a coal spill and is classified as an ASCA rea The rea

ftom Betrt GB6 is the only portion of the aea still classified as an ASCA and will be treated with straw bales

md/or sift fences. Area 30a is mis-labeled on Plates 3.2.3-3E md -3F as Area l0a. md will be conected

at a future date.

Aree 31. This area is a topsoil storage aea in the South Fork of Eccles Creek drainage, as sbown oa Map

3.2.11-1. This uea was rnrlcbd md seeded in tbe fall of 1989. A thick cover of vegetation bas becore

established. There is no visible evidence of soil mverent. The perrnittee has run a Sedcad progam to

demnstrate tle run-ofr. so that this area can be classified as an exe,ryt arca- (See VoL 5 Sec. 21)

Arca 32. This area is a topsoil storage rea in a sfoie drainage of tbe South Fork of Eccles Creek, as sbown

onMap 3.2.11-1. This aea is an old roadbed tbat has be€n filhd in with topsoil from tle South Fork

Breakout. Tbe area was mrlcbed and seeded in tbe

fall of 1989. A thick cover bas becom established. Tbere is no visible evidelrce of soil rmveme.nt. The

perrnittee has run a Sedcad program to demnstrat€ tle run-off, so that this rea can be classified as an

exeryt arca- (See Vot 5 Sec. 2l). Tbe aea was re-distufted in 2m3 to reclaim tb South Fork Breakout

uea The area was roughened and seeded in 2003, tben rc-disturbed in 2005 to eliminate tbe footprint of

tbe fomrr roadbed- Extrerre surface rougbening is tb only form of sedinrent control until vegetation is

established.

Area 33. This alea is a snow storage dea and is adjacent to State Ilighway 2@ and is directly south of the

docking station for the overland conveyor, as sbown on Map 3.2.3-3. This uea is what is comnly

O ,"f"r"a to as tbe UDOT pad md hrs $6so used by UDOT as a snow storage area- Ptrt of the pad to be

used is within tbe UDOT right-of-way and tbe reminder of the pad is owned by Can5on Fuel C-oryany,
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Lrc. Exhibit B shows tbe htter fi,om UDOT giving permission to use is portion of tbe paa anA indicating

1| 
that tbe post-mining lmd use as a snow storage pad- Tbe post-mining lend use for the Catryon Fuel Co.,

- 
Uf, portion of the pad will also be a snow storage pad. Tbe coffigsration of tbe pad is such that all of tbe

drainage will be dir€ct€d to straw bales and/or sitt f€ncing for treafttrt before entering the naturat drainage

(see Vohrre 5, Section 6 for tbe desip). This rea contains 0.64 acles and is classified as m Alternate

Sedirent C-ontrol Area

No satr or otber deicing cbembals will be used on tbe snow placed on this aea Each spring, following use

of tbe pad, after tbo smow placed on tbe pad bas relted any sedirent or coal fines which hawe

accunulated on the site ltill be removed.

lr€a 3a . This uea is located on road outslopes at tlre waste-rock disposal site as sbown on Map

3.2.8-4. In order to make the road mre usabb for tffi puties, minor grard fi s w€r€ pleced at tl}e

locations sbown on tbe map. Silt fences were placed at the base of gravel fills, ihen later remved once tbe

gravel fills were fully corryacted. Since tbe fills u€ constructed of gravel tbey will not ef,ode.

A1.aa 35 and 36 . lihese areas rre the Jrmes Caqpn road ftom the fore* Service lfiouomem Peck

Road to tbe drill pad and inchdw the buried piplirc to Electric Iake. The Jamcc Crqrolr rcad is graveled

with wrt€r barB approxinafcly wery 150 ftet. Road runofwater flontt to a wrtEr bar aad is directed to a

gilt ftnce fur sedimetr cotrtrol. Thc burid pipeline dbCIrtcd area bas been rcgrrded and deep gurgod. Tbe

ura her been rrs€edd. Wlter b.rg harrc betn consfiucted approximrrely ev€ry 150 ft€t ID 2005, both

the drill pad topsoil pile (ree plate 3.+l) and the rereeded rrcs wrs reclassified as a "Snrtl Arcr

Excmptior'' b$ed on a denonstsatiotr ofadequxe vegetative corm (see Sec. 2l (a), Vol' 5 for

demonstratioa). A[ silt ftnces wErc rcmoved fiom these arear.

On all reas not reporting to a sedimnt pond, and classified as Alternate Sedirent Confiiol Axeas, the

alt€mate s€dirent co rcl reasure such as straw bales, sift fences, carch basins, excelsio'r mats, etc. will be

maintained until there is ad€quate vegetative cover to properly filter any surface runoff (see Sec. 20, Vol 5

for desip). n;rbslr rhis ce be demnstrated, tbe ak€f,nate contxol nreasures will be removed and tbe uea

reclassified as an "Exeryt rea". (See Sec. 21, VoL 5 for Demnstrations) On all reas classified as

Exe,ryt Areas, if tbey should becore rcdisturted they will be reclassified as ASCA seas md will have tb

O 
runofftreated with a designed treaturent.
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INTRODUCTION

The Skyline Mine has several disturbed sites where methods were employed to control the

sediments caused by erosion prior to establishment of adequate vegetation. More specifically, silt

fences were installed followed by seeding of native plant species for erosion and sediment control.

Since that time, vegetation has become established within these disturbed areas. In an attempt to

quantify the amount of vegetative, litter and rock cover at each site and compare these values to

native, undisturbed areas that were chosen to represent "background" conditions, quantitative

sampling was conducted. The background plant communities chosen to represent the conditions

prior to disturbance have been called Comparison Areas in this report. The sites where silt

fences have been constructed and maintained are called Sediment Control Areas. A list of all

areas sampled is shown below.

Sediment Control Areas
Waste Rock Hillside
Rail Loadout (east side road at upper entrance)
Rail Loadout (west side of road at upper entrance)
Conveyor Loops (near support structures)
Gonveyor Slope (near entrance)
South Fork Topsoil Pile
James Canyon Topsoil Pile
James Canyon Reclaimed Road

Comparison Areas
Sagebrush/Grass (lower elevation)
Sagebrush/G rass/Aspen (u pper elevation)

This study could be used as a demonstration to show whether or not the disturbed areas where

sediments that have been controlled by silt fences have as much or more vegetative and ground

cover than the background conditions and whether or not removal of these fences may be

warranted.



METHODS

Methodologies used herein were performed in accordance with the general sampling guidelines

supplied by the State of Utah, Division of Oil, Gas and Mining (DOGM). Sampling was

conducted in September 2005. Quantitative and qualitative data were recorded from the

vegetation of the Sediment Control Areas and, depending on the native plant community chosen

to represent background conditions, they were compared to one of the two Comparison Areas

mentioned above.

Comparison Areas

Although somewhat similar by species present, the Comparison Areas were chosen at two

elevations and were quite dissimilar to each other in other quantitative attributes. The lower

Comparison Area was losated on an undisturbed sagebrush/grass slope near the Waste Rock Site;

the upper Comparison Area was located in an undisturbed sagebrush/grass/aspen community in

James Canyon. Due to the length of the Reclaimed Road in James Canyon, it passes from

aspen/grass to sagebrush/grass communities and the transition zones between the two (see

photographs K and L for a visual comparison). For this reason, transect lines in the Comparison

Area in James Canyon included both a these communities in the approximate proportion of the

Reclaimed Road areas prior to road construction. GPS coordinates of the locations of the

Comparison Areas were taken.



Transect and O-uadrat Placement

Random numbers were generated and used to place sample quadrats in most of the study areas.

However, some areas were too confined to follow this protocol. For example, quadrat placement

in the Reclaimed Road in James Canyon was predetermined to be placed at the inside-center of

the silt fence at each site along the road. Cover was recorded at all silt fences locations on the

Reclaimed Road.

Cover and Composition

Total cover estimates were made using ocular methods with meter square quadrats. Species

composition, cover by species, and relative frequencies were also assessed from the quadrats.

Additional information recorded on the raw data sheets were: estimated precipitation, slope,

exposure, grazing use, animal disturbance and other appropriate notes. Plant nomenclature

follows "A Utah Flora" (Welsh et al., 2003).

Statistical Comparisons

Student's t-tests were employed to compare the cover data sets.



Photographs

Color photographs of the sample areas were taken at the time of sampling and have been

submitted with this report.

Raw Data

The raw data for cover and composition have been summarized on a spreadsheet and are included

in this report.

RESULTS

For visual comparisons, color photographs were taken at each study site and have been included

in this report. Listed below are the summary tables for total cover at each of the study sites. The

tables show the total living cover including overstory and understory cover. Additionally, the

tables show the rernaining values recorded in the sample quadrats including litter and rock cover.

Moreover, bareground measurements have also been shown in the tables. Finally, the total cover

values which includes the sum of overstory, understory, litter and rock cover has been calculated

in the summary tables.

Although not used in the statistical analyses in this study, plant cover by species in the study areas

were also recorded. This was done because, if living cover is used for sediment control



measures, the living cover should be comprised of desirable plant species such as native

perennials, sod-forming grasses, and woody species rather than weedy exotics or annual species

that would have much less impact on erosion control. The species present in the test plot were

dominated by desirable species and are all shown in the raw data in the Appendix of this report.

Table 1: Cover of the Reclaimed Hillside at
the Waste Rock Site for the Skyline Mine.

Table 2: Gover of the Rail Loadout (east side
of road at upper entrance).

TOTAL COVER



TOTAL COVER

Table 3: Cover of the Rail Load Out Loops
(west side of road at upper entrance).

Table 4: Gover of the Conveyor Loops (near
T43 & T60).

Table 5: Gover of the Gonveyor Entrance
(Near T-172r.

TOTAL COVER

6



TOTAL COVER

Table 6: Cover of the Waste Rock Site
Sagebrush/Grass Reference Area.

Table 7: Cover of the Reclaimed Topsoil Pile
in South Fork Canyon.

Table 8: Gover of the Drill Pad Topsoil Pile in
James Canyon.

TOTAL COVER



Table 9: Cover of the Sediment Gontrol
Fence Areas on the James Ganyon
Reclaimed Road.

Table 10: Cover of the Reference Area for
the Sediment Control Fence Areas on the
James Canyon Reclaimed Road .

DISCUSSION & CONCLUSIONS

Because sediment control is affected by cover of both living and non-living material, the total

cover values (including total living, litter and rock) of each site were compared statistically to the

native, undisturbed plant communities chosen as Comparison Areas, or background conditions.

Table 1l shows the results of these statistical analyses.



Table I I suggests that the cover of nearly all of the Sediment Control Areas was either

significantly higher or was not significantly different than their respective Comparison Areas.

These analyses suggest that the silt fences could probably be removed in most areas because the

vegetation, litter and rock cover values were as high or higher than the native plant communities

chosen as background conditions.

There was, however, one exception as shown on Table I I - the Reclaimed Road in James

Canyon. Although the significance level suggests the Comparison Area was higher than the

Reclaimed Road with a probability level of 0.05 (p<.05), it barely made this benchmark.

Nonetheless, it does suggest a difference in the cover values with respect to the Comparison Area.

Even though this analysis suggested a difference in ground cover between these sites, arguments

to support removal of the silt fences here too could also be made. First, the cover values were

very close and barely made the statistical significance level set beforehand.

Next, unlike the other sample areas in this study, additional sediment control features were

implemented along the entire length of the reclaimed road. These features were the gouges or

deep depressions created on the surface of the ground. These gouges were artificially created to

control erosion and harvest water to enhance plant establishment. In many revegetation projects,

gouging the seedbed alone (without other treatments such as silt fencing) prior to seeding is

considered adequate for sediment control prior to plant establishment.



Also worth mentioning is that the vegetative cover was somewhat less in the lower elevation

portions of the reclaimed road (or closer to Electric Lake). The cover differences can be

observed visually by comparing Photographs H and I. Photograph H shows the upper portions of

the reclaimed road, whereas Photograph I shows the lower areas. Sample quadrats placed in the

upper areas were located more in the aspens where cover was greatest and overstory was present

in the Comparison Area. Photograph I shows the lower cover areas located primarily in the

sagebrush/grass areas. As one can see from Photograph I, although the reclaimed road has less

cover here, there are dense stands of sagebrush and grass species on the left side of the

photograph where the silt fences are located, and where the runoffwater would ultimately report

in those storm events where the water overflows the gouges. In other words, there is a great

deal of vegetative cover to treat any runoffthat may come from the road.

Finally, when total living cover values only (in other words, by subtracting litter and rock from

the cover equation) were compared between the Reclaimed Road in James Canyon and its

Comparison Area, the same statistical test suggested no significant difference between the two

areas (t-1.725; p : N.S.).

In conclusion, based on the quantitative data, summaries, and statistical analyses presented in this

report, it appears that total cover of the disturbed areas (along with other ground sur ce

techniques mentioned) should control sediments as well or better than background conditions and

removal of the silt fences may be warranted.

l 0
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Teble 11: Studcnt's T-Test Anatyses of the
Sedirrent Control Areas and Reference Areas

et the Skvline Mine (2005)

Site x S n t df S.L.

Wde Rod( Hilbide
Se&rnrt Confd Atea

84.q) 6.81 10

Sagebrust Grass
ReferenceAre

&!.50 5-94 1 0 0.455 1 8 N.S

Rail L€d otfi
(ea6t$deof rmd)
Sffi ConbolArea

99.10 4-74 10

SagebrusryGrass
RefererrceArea

8K|_50 5.94 10 3.S5 18 p<.(5

RaI Lmd OrI Loops
(rruestside of red)
Sedimerf Controf Area

s.m 3.87 10

Sagehush/GrG
RefierenceArea

83.s0 5-94 10 2.SI9 18 p<.(E

Gornryr Loops
(nearT4l& T60)
Sedfurert ContrclArea

€xi_tr! 6.87 6

SagebrusluGmss
RefrrenceAre

€K}.50 5.94 10 {).62 14 N-S.

Corueyor Enharrce
(nearT-172)
Sedrnert Corftol Ara

86.50 5.5() 10

SagebrustilGrms
ReferenceAre

*1.s0 5.94 10 1.172 18 N.S.

Sorrth Fod(Topsoil Pib
Sedlrnent ControlArea

88.2(t 3.76 to

SryOru*YerassrAsperl
RefererpeArea

s.(F 18.64 20 -1-grt a N.S-

JansCanlort
Ilril Pad Topsdl Plb

91.il) 4-m lo

@
ReftrsrceArea

s).06 1464 20 -1.2S) a N.S.

Jarps Carryort
Rechimed Red
Sedfuner{ Gontrol Area

89.3[} 11.54 3f

W
ReHerpeArea

99.05 r&64 a -2.312 49 p<-(F

x=%rEn@lrer
s= shrdard devidbn
rr san$eshe
t = Sh.derfst rrdre
df = degrsof freedonr
S_L = {pificance levd
N.S- = rnnc;ignihcaril
o< = orobabitrvbrd

o



COLOR PHOTOGRAPHS
OF THE

SAMPLE AREAS



A. Waste Rock Reclaimed Hillside

B. Rail Loadout (east side road at upper entrance)
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Rail Loadout (west side road at upper entrance)

D. Conveyor Loop (near support structures)



E. Conveyor Slope (near entrance)

F. South Fork Topsoil Pile
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G. James Canyon Topsoil Pile

H. James Canyon Reclaimed Road (1 of 2)
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l. James Canyon Reclaimed Road (2 of 2)

J. Comparison Area - Sagebrush/Grass (lower elevation)
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K. Comparison Area - Sagebrush/Grass/ Aspen (upper elevation; 1 of 2)

L. Comparison Area - Sagebrush/Grass/ Aspen (upper elevation; 2 of 2)
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CANYON FUELS

Slryline Mine

Reclaimed Hillside

Sagebrush/ Grass

Slope: 2$30 deg

Exposure: SW

Sample Date: 23 Sept 20O5 1.00 2.00 3.00 4.00 5.00 7.W6.00

SHRUBS

Artemisia tidentata

C h ry soth a mnus nauseosus

Prunus virginiana

Sy m pho ic a rpos ore o phil u s

FORBS

Aster glaucodes

Cy noglossu m offi ci n alis

Penstemon sp-

Rumex cnspus

Salsola pestifer

Verbascum fhapsus

GRASSES

Elymus hispidus

Hymus lanceolatus

Hymus smithii

Titicum aestivum

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
7.00
8.00
0.00

40.00

0.00

0.00

0.@

0.00

0.00

0.00

0.00

5.00

10.00

0.00
0.00
0.00
0.@

45.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00

0.00
0.00
0.00
5.00

o.00
0.00
0.00
0.00
0.00
0.@

60.00
5.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
5.00

25.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

65.00

0.00

15.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

20.00

0.00

0.00

5.00

0.@

5.00

0.00

0.00

0.00

0.00

0.00

0.00

15.00

25.00

0.00
0.00
0.00
5.00
0.00
5.00

0.00
0.00

25.00
0.00

COVER
Understory
Litter
Bareground
Rock

65.00
15.00
10.00
10.00

35.00
25.00
20.00
20.00

70.00
10.00
10.00
10.00

80.00

8.00

7.@

5.00

70.00
10.00
10.00
10.00

50.00

15.00

20.@

15.00

40.00
10.00
10.00
40.00

% COMPOS]TION

Shrubs

Forbs

Grasses

0.00
0.00

100.00

0.00
M.n
85.71

21.43

57.14

21.43

0.00
0.00

100.00

64.29

0.00

35.71

10.00

10.00

80.00

12.fi
25.00
62.50

Liv ing+Li t ter+Rock q).00 80.00 90.00 93.00 90.m 80.00 90.00

A-1



8.00 9.00 10.00 Mean SDev Freq

CANYON FUELS

Skyline Mine

Reclaimed Hillside

Sagebrush/ Grass

Slope: 25-3O deg

Exposure: SW

Sample Date: 23 Sept 2005

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.@
0.00

20.00
0.00

0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
5.00
0.00

0.00
0.00

50.00
o.m

0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
45.00
0.00
0.00

4.50
0.70
0.80
1.00

4.00
1.00
1.00
0.50
0.50
0.50

14.50
5.50

15.50
4.00

13.50
2.10
2.4
2.W

12.0O

2.W

2.00

1.50

1.50

1.50

24.74

13.31

14.91

7.68

10.00
10.00
10.00
20.00

10.00
20.00
20.00
10.00
10.00
10.00

30.00
30.00
70.00
30.00

SHRUBS

Artemisia tidentata

Ch ry soth amnus r?auseosus

Prunus virginiana

Symphoic a rpos oreophilus

FORBS

Aster glaucodes

Cy noglossum officin alis

Penstemon sp.

Rumex cnspus

Salso/a pestifer

Verbascum fhapsus

GRASSES

Hymus hispidus

Elymus lanceolatus

Elymus smithii

Titicum aestivum

20.00
5.OO

30.00
45.00

60.00

5.00

15.@

20.00

50.00
15.00
20.00
15.00

54.00
11.80
15.20
19.00

17.58

5.67

6.81

12.61

COVER

Understory

Litter

Bareground

Rock

0.00

0.00

100.00

0.00
16.67
83.33

0.m
10.00
90.00

10.82
13.31
75.87

19 .18

16.74

%.21

% coMPoslTtoN

Shrubs

Forbs

Grasses

70.00 85.00 80.00 84.80 6.81 Living+Litter+Rock

A-2



CANYON FUELS

Skyline Mine

RailLoad Out

Sediment Fence Area East

Slope: 2-10 deg

Exposure: SE

Sample Date: 23 Sept 20O5 1.00 2.00 3.00 4.00 5.00 6.00 7.00

SHRUBS

FORBS

Cynoglossum officin alis

Uftica dioica

GRASSES

Bromus cainatus

Elymus smithii

Poa pratensis

0.00
0.00

0.00
75.00
0.00

0.00

45.00

0.00
0.00

35.00

0.00
30.00

0.00
0.00

60.00

0.00
35.00

0.00
0.00

55.00

0.00

10.00

0.00
0.00

75.00

0.00

3s.00

10.m
10.00
30.00

0.00

25.00

0.00
0.00

50.00

COVER
Understory
Litter
Bareground
Rock

75.00

10.00

5.00

10.00

80.00
15.00
4.00
1.00

90.00

5.00

3.00

2.00

85.00
5.00
9.00
1.00

85.00

10.00

4.00

1.00

75.O0
10.00
8.00
7.00

90.00

5.00

4.00

1.00

% COMPOSITION

Shrubs

Forbs

Grasses

0.00
0.00

100.00

0.00
56.25
43.75

0.00
33.33
66.67

0.00
38.89
6 1 . 1 1

0.00
11.76
88.24

0.00
41.18
58.82

0.00
33.33
66.67

Liv ing+Li t ter+Rock 95.00 96.00 96.00 97.00 91.00 96.00 92.00

A-3



8.00 9.00 10.00 Mean SDev Freq

CANYON FUELS

Skyline Mine

RailLoad Out

Sediment Fence Area East

Slope: 2-10 deg

Exposure: SE

Sample Date: 23 Sept 2005

0.00
70.00

0.00
10.00
0.00

10.00
60.00

0.00
10.00
0.@

10.00
35.00

0.00
15.00
0.00

2.W
34.50

1.00
12.OO
30.50

4.00

19.81

3.00
21.70
27.52

20.00
90.00

10.00
50.00
60.00

SHRUBS

FORBS

Cynogtossum officin alis

Uftica dioica

GRASSES

Bromus cainatus

Hymus smithii

Poa pratensis

80.00

5.00

7.00

8.00

80.00
10.00
5.00
5.00

60.00

15.00

20.00

5.00

80.m

9.00

6.90

4.10

8.37

3.74

4.74

3.21

COVER

Understory

Litter

Bareground

Rock

0.00
87.50
12.fi

0.00
87.50
12.50

0.00
75.00
25.00

0.00
6.47
53.53

0.00
28.41
28.41

% COMPOSITION

Shrubs

Forbs

Grasses

93.10 4.74 Living+Lifter+Rock

A-4



CANYON FUELS

Slqyline Mine

RailLoad Out

Sediment Fence Loops

Slope:

Exposure:

Sample Date: 23 Sept 2005

I thru5 East Loop

1.00 2.W 3.00 4.00 5.00 6.00 7.00

SHRUBS

FORBS

Convolvulus arvensis

Equisetum aruensis

GRASSES

Bromus cainatus

Dactylis glomeratus

Elymus smithii

Poa pratensis

0.00

0.00

40.00
0.00
0.00

10.00

0.00

0.00

45.00

0.00

0.00

10.00

0.00

5.00

20.00

5.00

0.00

10.00

0.00

10.00

25.00
0.00
0.00

10.00

0.00

0.00

55.00

0.00

0.00

10.00

0.00

0.00

65.00

0.00

0.00

0.00

0.00

0.00

40.00
0.00
0.00
0.00

COVER
Understory
Litter
Bareground
Rock

50.00
35.00
5.00

10.00

55.00
20.00
10.00
15.00

40.00
r0.00
10.00
40.00

45.00
20.00
5.00

30.00

65.00
15.00
5.00

15.00

65.00
15.00
10.00
10.00

40.00
20.00
15.00
25.00

% coMPostTtoN

Shrubs

Forbs

Grasses

0.00
0.@

100.00

0.00
0.00

100.00

0.00
12.50
87.50

0.00
72.72
77.78

0.00
0.00

100.00

0.00 0.00
0.00 0.00

100.00 100.00

Living+Litter+Rock 95.00 90.00 90.00 95.00 95.00 90.00 85.00

A-5



6 thru 10 West Loop

8.00 9.00 10.00 Mean SDev Freq

CANYON FUELS

Slqyline Mine

RailLoad Out

Sediment Fence Loops

Slope:

Exposure:

Sample Date: 23 Sept 2005

0.00

0.00

30.00
0.00

10.00
0.00

5.00

0.00

45.00
0.00
0.00
0.00

5.00
0.00

40.00
0.00
0.00
0.00

1.00
1.50

40.50
0.50
1.00
5.00

2.@

3.20

12.74

1.50

3.00

5.00

20.00
20.00

100.00
10.00
10.00
50.00

SHRUBS

FORBS

Convolvulus arvensls

Equisetum aruensis

GRASSES
Bromus cainatus
Dactylis gtomeratus
Elymus smithii
Poa pratensis

40.00
25.00
15.00
20.00

50.00
30.00
10.00
10.00

45.00

20.00

15.00

20.00

49.50

21.@

10.00

19.50

9.07

7.00

3.87

9.34

COVER

Understory

Lifter

Bareground

Rock

0.00

0.m
100.00

0.00

10.00

90.00

0.00

1 1 . 1 1

88.89

0.00

5.58

94.42

0.00

7.50

7.50

% COMPOSITION

Shrubs

Forbs

Grasses

85.00 90.00 85.00 90.00 3.87 Liv ing+Li t ter+Rock

A-6



CANYON FUELS

Skyline Mine

Conveyor Loops

Sage/Grass/, !

Slope: 35 deg

Exposure: SW

Sample Date: 23 Sept 2005 1.00 3.00

1 thru 3 T-43

2.@

4 thru 6 T-60

4.00 5.00 6.00 Mean

SHRUBS

Mahonia repens

Symphoicarpos oreophilus

FORBS

Geranium richardsonii

GRASSES

Bromus carinatus

Hymus smithii

5.00
0.00

0.00

25.00
0.00

0.00
15.00

0.00

10.00

0.00
25.00

10.00
0.00

0.00
5.00

35,00
0.00

0.00
50.00

8.00
7.00

0.00

25.00

5.00

15.00

0.83
20.00

13.83
.5.33

5.00 0.00 0.00 0.00 0.00 0.83

COVER

Understory

Lifter

Bareground

Rock

30.00

40.00

15.00

15.@

30.oo
40.00
5.00

25.00

35.00

35.00

5.@

25.00

40.00
30.00
20.00
10.00

65.00
15.00
5.00

15.00

45.00
20.00
20.00
15.00

40.83

30.00

11.67

17.50

% coMPoslTtoN

Shrubs

Forbs

Grasses

16.67

0.00

83.33

50.00
16.67
33.33

71.43

0.00

28.57

12.ffi

0.00

87.50

76.92
0.00

23.08

55.56

0.00

4.44

47.18

2.78

50.04

Living+Litter+Rock 85.00 95.00 95.00 80.00 95.00 80.00 88.33

A-7



SDev Freq

CANYON FUELS

Slqyline Mine

Conveyor Looos

Sage/Grass/

Slope: 35 deg

Exposure: SW

Sample Date: 23 Sept 20O5

1.86

16.33

1.86

12.18

5.82

16.67

83.33

16.67

83.33
50.00

SHRUBS

Mahonia repens

Sy m pho ic a rpo s o reo philu s

FORBS

Geranium ichardsonii

GRASSES

Bromus cainatus

Elymus smithii

12.05

9.57

6.87

5.59

COVER

Understory

Litter

Bareground

Rock

24.78
6.21

25.85

% COMPOSITION

Shrubs

Forbs

Grasses

6.87 Living+Lifter+Rock

A-8



CANYON FUELS

Skyline Mine

Conveyor Entrance (al T -172)

Sage/Grass

Slope: 35 deg

Exposure: S

Sample Date: 23 Sept 2@5 1.00 2.@ 3.00 4.00 5.00 6.00 7.00

OVERSTORY

Salix exigua

UNDERSTORY

SHRUBS

Salix exigua

FORBS

Iva axillais

GRASSES

Bromus cainatus

Elymus lanceolatus

Hymus smithii

Phleum prafenss

0.00

0.00

0.00
30.00
0.00
0.00

40.00
0.00
0.00
0.00

30.@
0.00
0.00
0.00

20.00
0.00

15.00
0.00

0.00

20.00
0.00

20.00
0.00

0.00

0.00

20.00
0.00

20.00
0.00

0.00

0.00

0.00

60.00
0.00
0.00
0.00

0.00 25.00

0.00

0.00

0.00

10.00 0.00 0.00

0.00 0.00 0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
3s.00
15.00
20.00
30.00

0.00
40.00
20.00
15.00
25.00

2s.00
40.00

40.00

5.00

1s.00

0.00
40.00
20.00
15.00
25.00

0.00
40.00
35.00
10.00
15.00

0.00
60.00
2s.00
10.00
5.00

0.00

35.00

35.00

15.00

15.00

% coMPostTtoN
Shrubs
Forbs

Grasses

0.00
14.N
85.71

0.00
0.00

r00.00

25.00
0.00

75.00

0.00
0.00

100.00

0.00
0.00

100.00

0.00 0.00
0.00 0.00

100.00 100.00

Overstory + Understory 35.00 40.00 65.00 35.00 40.00 40.00 60.00

Living+Litter+Rock 80.00 85.00 85.00 85.00 90.00 90.0095.00

A-9



8.00 9.00

CANYON FUELS

Slqyline Mine

Conveyor Entrance (at T -172\

Sage/Grass/

Slope: 35 deg

Exposure: S

Sample Date: 23 Sept 2005

0.00

0.00

30.00
0.m
0.00

25.00

0.00

0.00

35.00

0.00

40.00
25.00
0.00
0.00

26.00

5.50

9.00

2.50

17.4

11 .06

12.W

7.50

80.00

20.@

40.00

10.00

o.00

0.00 o.oo

0.00 0.00 0.50 1.50 10.00

OVERSTORY

Salix exigua

UNDERSTORY
SHRUBS
Salix exigua

FORBS

Iva axillais

GRASSES

Bromus cainatus

Elymus lanceolatus

Elymus smithii

Phleum pratensis

10.00 Mean SDev Freq

0.00 2.so 10.00

3.00 10.00

0.00
55.00

5.00
20.00
20.00

o.00
35.00
25.00
20.00
20.00

0.00
65.00
10.00
5.00

20.00

2.fi
4.W
23.00
13.50
19.00

7.50

10.59

10.77

5.50

6.63

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

2.50
1.43

96.07

7.50

4.8

8.21

% COMPOSITION

Shrubs

Forbs

Grasses

55.00 35.00 65.00 47.W 12.8 Overstory + Understory

80.00 80.00 95.00 86.50 Living+Litter+Rock5.50

A-10



CANYON FUELS

Skyline Mine

Reclaimed Topsoil Pile

South Fork

Aspen /Sage/Fir

Slope: 2 deg

Exposure: NW

Sample Date: 23 Sept 2005 1.00 2.OO 3.00 4.00 5.00 6.00 7.00

SHRUBS

FORBS

Achillea millefolium

Descurainia pinnata

Penstemon sp.

Taraxacum officinalis

GRASSES

Bromus cainatus

Bromus japonicus

Dactylis glomeratus

Hymus junceus

Hymus lanceolatus

Elymus smithii

Phleum prafenss

Poa pratensis

Triticum aestivum

r5.00
0.m
0.00
0.00

0.00
10.00
0.00
0.00
0.00

10.00
35.00
0.00
0.00

20.00
0.00
0.00

10.00

0.00
0.00
0.00

10.00
0.00

35.00
0.00
0.00
0.00

5.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00

40.00
0.00

10.00
5.00
0.m

5.00
0.00
0.m
0.00

0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00

15.00
5.00
5.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

15.00
0.00

10.00
10.00

0.00
0.00
0.m
0.00
0.00

20.00
0.00
0.00
0.00

20.00
0.00
0.00
5.m

0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
5.00

COVER
Understory
Litter
Bareground
Rock

70.00
5.00

10.00
15.00

75.@
15.00
3.00
7.00

65.00
10.00
10.00
1s.@

20.00
45.00
15.00
20.00

40.00
25.00
15.00
20.00

55.00
15.00
15.@
15.00

3s.00
20.00
15.00

30.00

% COMPOSITION

Shrubs

Forbs

Grasses

0.00
21.43
78.57

0.00
40.00
60.m

0.00
15.38
84_62

0.00
25.00
75.00

0.00
62.50
37.50

0.00
63.&
36.36

0.00
71.43
28.57

90.00Living+Litter+Rock 90.00 97.00

A-11

85.00 85.00 85.00 85.00



9.00 10.00 Freq

CANYON FUELS

Slqyline Mine

Reclaimed Topsoil Pile

South Fork

Aspen /Sage/Fir

Slope: 2 deg

Exposure: NW

Sample Date: 23 Sept 2005

20.00
0.00
5.00
0.@

15.00
0.00
0.00
0_00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
5.00
5.00

0.00
0.00
0.00
0.00
5.00
5.00

45.00
0.00
0.00

15.00
0.00

10.00
10.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00

14.00
0.50
3.50
4.50

1.50
1.00
2.00
1.00
6.00
9.00
9.00
0.50
0.50

5.39

1.50

3.91

4.15

4.50

3.00

4.58

3.00

12.21

11 .58

15.94

1.s0

1.50

100.00
10.00
50.00
60.00

10.00
10.m
20.00
10.00
30.00
50.00
30.00
10.00
10.00

SHRUBS

FORBS

Achillea millefofrum

Descurainia pinnata

Penstemon sp.

Taraxacum officinalis

GRASSES

Bromus cainatus

Bromus japonicus

Dactylis glomeratus

Hymus junceus

Hymus lanceotatus

Elymus smithii

Phleum pratensis

Poa pratensis

Titicum aestivum

40.00
40.00
10.00
10.00

75.00
5.00

10.00
10.00

55.00
15.00
15.00
15.00

53.00
19.50
11.80
15.70

17.78

12.93

3.76

6.20

COVER

Understory

Litter

Bareground

Rock

0.00
62.s0
37.50

0.00
26.67
73.33

0.00
63.il
36.36

0.00
45.2.
u.78

0.00
20.49
n.49

% COMPOSITION

Shrubs

Forbs

Grasses

90.00 90.00 85.00 88.20 3.76

A-L2

Liv ing+Li t ter+Rock



CANYON FUELS

Skyline Mine

James Canyon

Drill Pad Topsoil Pile

AsperlSagebrush

Slope: 2G25 deg

Exposure: Variable

Sample Date: 23 Sept 2005 2.@ 3.00 5.00 6.004.00 7.00

SHRUBS

FORBS

Linum lewisii

Lupinus alpestis

GRASSES

Bromus cainatus

Hymus hispidus

Hymus trachycaulus

Hymus glaucus

Hymus sprcafus

Phleum pratensis

Poa pratensis

50.00
25.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00
20.00

15.00
5.00
0.00
0.00
0.00

't0.00

5.00

15.00

65.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
40.00

5.00
0.00
0.00
0.00
5.00

10.m
0.00

25.00
15.00

0.00
0.00

25.00
0.00

20.00
0.00
0.00

0.00

2s.00

5.00
20.00
0.00

25.00
0.00

10.00
0.00

0.00
20.@

55.00
0.00
0.00
0.00
0.00
0.00
0.00

COVER
Understory
Litter
Bareground
Rock

75.00
5.00

15.00
5.00

75.00

5.00

10.00

10.00

80.00
5.00
5.00

10.00

65.00
30.00
4.00
1.00

85.00

10.00

4.00

1.00

85.00

10.00

4.00

1.00

75.00
s.00

10.00
10.00

% COMPOSITION

Shrubs

Forbs

Grasses

0.00
100.00

0.00

0.00

53.33

6.67

0.00
100.00

0.00

0.00
69.23
30.77

0.00
47.6
52.94

0.00
29.41
70.59

0.00

26.67

73.33

95.00Living + Litter+ Rock 85.00 90.00

A-13

96.00 96.00 96.00 90.00



8.00 9.00 10.00 Mean SDev Freq

CANYON FUELS

Slqyline Mine

James Canyon

Drill Pad Topsoil Pile

Aspen/Sagebrush

Slope: 2G25 deg

Exposure: Variable

Sarnple Date: 23 Sept 2005

20.00
35.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
45.00

15.00
35.00

10.oo
0.00
0.00
0.00

20.00
0.00
0.00

15.00
32.50

9.00

2.fi

2.50

2.50

7.50

3.00

1.50

14.66

14.19

16.09

6.O2

7.50

7.50

8.73

4.58

3.20

70.00
100.00

50.00
20.00
10.00
10.00
50.00
30.00
20.00

0.00
0.00
0.00
0.00

20.00
0.00

10.00

SHRUBS

FORBS

Linum lewisii

Lupinus sp.

GRASSES

Bromus carinatus

Hymus hispidus

Hymus trachycaulus

Elymus glaucus

Hymus spcafus

Phleum pratensis

Poa pratensis

65.00
10,00
15.00
10.00

75.00
10.00
10.00
5.00

80.00
5.00

10.00
5.00

76.00
9.50
8.70
5.80

6.63

7.73

4.08

3.76

COVER
Understory
Litter
Bareground
Rock

0.00
84.62
15.38

0.00
@.00
@.00

0.@
62.50
37.50

0.00
63.28
fi.72

0.00
24.59
24.59

06 coMPoslTloN

Shrubs

Forbs

Grasses

85.00 90.00 90.00 91.30 4.08

A-14

Living+Litter+Rock



CANYON FUELS

Skyline Mine

James Canyon

Reclaimed Road Sediment Fences

Slope: 1-3 deg

Exposure: E

Sample Date: 16 SePt 2005 1.00 2.00 3.00 4.00 5.00 6.00 7.00

OVERSTORY

Populus tremuloides

UNDERSTORY

SHRUBS

Ntemisia tidentata var. vaseyana

Rosa woodsii

FORBS

Achillea millefolium

Carduus nutans

Circium sp.

Epitlobium halleanum

Fragaia vesca

Lathyrus pauciflorus

Linum lewisii

Lupinus alpestis

Melilotus officinalis

Penstemon sp.

Tragopgon dubius

GRASSES

Bromus cainatus

Dactylis glomeratus

Elymus glaucus

Hymus spbafus

Hymus trachycaulus

Phleum prafenss

Poa pratensis

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

0.@
38.00
0.00
0.@
0.@

40.00
0.00

2.@

0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
o.00
0.00

15.00
0.00
0.m
0.00
0.00
0.00

45.00
0_00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00

25.@
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00

0.00
45.00
0.00
0.00
0.00

23.00
0.00

0.@ 0.00 0.00

5.00

0.00

0.00

0.00

0.00

0.00

5.00

13.00

0.00

0.00

0.00

0.00

30.00

0.00

0.00

10.00

0.00

0.00

15.00
0.00
0.00
0.00
0_00
0.00
0.00

25.00
0.m
0.00
0.00

0.00
15.00
0.00
0.00

10.00
10.00
10.00

0.00
0.00
0.00
0.00
0.00
o.m
0.00

20.00
0.00
0.00
0.00

0.00
35.00
0.00

10.00
25.00
0.00
0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
93.00
2.OO
3.00
2.OO

0.00
65.00
20.00
10.00
5.00

0.00
93.00
2.W
4.00
1.00

0.00
85.00
5.00
5.00
5.00

0.00
90.00
4.00
5.00
1.00

0.00
60.00
s.00

2s.00
10.00

0.00
65.00
15.00
10.00
10.00

% COMPOSITION

Shrubs

Forbs

Grasses

0.00
16.13
83.87

0.00

38.46

61.54

3.08
35.38
61.9

0.00
26.88
73.12

0.00
47.06
52.94

0.00
22.72
77.78

o.00
25.00
75.00

Overstory + Understory 93.00 65.00 65.00 93.00 85.00 90.00 60.00

90.00

A-15
Living+Litter+Rock 97.00 90.00 96.00 95.00 95.00 75.00



8.00 9.m 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

0.00 0.00

0.00
0.00

0.00

0.00
0.00

0.00

10.00
0.00

0.00 0.00

20.00
0.00

0.00
0.@

0.00

0.00
0.00

0.00
0.00

50.00

0.00
0.00

0.00
0.00

0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

40.00
0.00
0.00

10.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00

10.00
0.00

35.00
0.m

25.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00

45.00
0.00
0.00

o.00
0.@
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

20.00
0.00
5.00

0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00

45.00
0.00
0.00
0.00
0.00
0.m

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

25.00

0.00

0.@

0.00

0.00

0.00

0.00

0.00

0.00

0.00

35.00

0.m
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.@

0.00

40.00

0.00

0.00

0.00

0.m
0.00

0.oo
0.oo
0.00
0.00
o.00
0.00
0.@
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

60.00
0.00
0.@

0.00
10.00
0.00

20.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

15.00

0.00

0.00

0.00
80.00
15.00
5.m
0.00

0.00
70.00
25.00
2.00
3.00

0.00
45.00
10.00
25.@
20.00

0.00
35.00
20.00
25.00
20.00

0.00
55.00
15.00
20.00
10.00

0.00
60.00
10.00
20.00
10.00

50.00
40.00
25.00
25.00
10.00

0.00
65.00
10.00
20.00
5.00

0.00
75.00
15.00
5.00
5.00

0.00
70.00
15.00
10.00
5.00

0.00
12.50
87.50

0.00
0.00

100.00

4.4
0.00

55.56

o.00
M.n
85.71

0.00

81.82

18 .18

0.00

41.67

58.33

0.00
0.@

1m.00

0.00
23.08
76.92

0.00
0.00

100.00

14.n
57.14
28.57

80.00 70.00 60.00 90.@ 65.00

80.m 80.00

A-16

95.00 98.00 75.00 75.00 125.00 80.00

75.00

90.00



18.00 19.00 20.00 21.W 22.N 23.00 24.W 25.00 27.OO

0.00

10.00
0.00

10.00

0.00

5.00
0.00

0.00

30.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

25.00
0.00

20.00
10.00
0.00

40.00
0.00

0.@

0.00
0.00

0.00

5.00
0.00

0.00
0.@
0.00
0.00
0.00
0.00
0.@
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00

45.00
10.00

0.00 0.00 0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
30.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

10.00
5.m

15.00
0.@
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

35.00
0.00

0.00
0.00
0.00
0.00
0.00

20.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00

60.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00

10.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.o0
0.00
0.00

50.00
0.00

0.00
65.00
5.00

20.00
10.00

0.00
65.00
10.m
20.00
5.00

0.00
70.00
15.00
5.00

10.00

0.00
85.00
5.m
5.00
5.00

0.00

75.00

10.@

10.00

5.00

0.00
65.00
10.00
15.00
10.00

0.00

65.00

10.00

15.00

10.00

0.00
65.00
10.m
15.00
10.00

0.00
45.00
20.00
20.00
15.00

0.00

65.00

15.00

10.00

10.00

15.38
23.08
61.54

15.38

46.15

38.46

7.14
0.00

92.86

35.29
0.00

64.71

53.33

26.67

20.00

0.00
0.00

100.00

7.69

0.00

92.31

23.O8
23.08
53.85

n.2
0.00

77.78

7.69

7.69

84.62

65.00 70.00 75.00 65.00 65.00 65.00 45.00 65.00

90.00 85.00

A-L7

80.00 80.00 95.00 95.00 85.00 85.00 80.00 90.00



28.00 zg.oo 30.00 31.00 Mean SDev Freq

CANYON FUELS

Skyline Mine

James Canyon

Reclaimed Road Sediment

Slope: 1-3 deg

Exposure: E

Sample Date: 16 Sept 20C

0.00

10.00
5.00

1 .61

6.35

0.16

0.97

o.32

0.81

0.97

0.48

4.68

0.16

4.45

0.32

0.48

0.16

5.65

8.00

2.74

o.32

8,87

15.90

3.71

8.83

9.96

0.88

25.00
0.00

o.m
0.@
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
o.00
o.00

10.00
20.00

o.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
o.00
0.00

0.00
o.00
0.00
o.00
o.00

55.00
0.00

0.00
0.00

0.00
0.@
5.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
15.00
0.00

0.00 o.00 0.00
OVERSTORY

Populus tremuloides

UNDERSTORY

SHRUBS

Artemisia tddentata var. va!

Rosa woodsff

FORBS

Achillea millefolium

Carduus nutans

Circium sp.

Epilobium halleanum

Fragaia vesca

Lathyrus pauciflorus

Linum lewisii

Lupinus a/pesfns

Melilotus officinalis

Penstemon sp.

Tragopogon dubius

GRASSES

Bromus carinatus

Dactylis glomeratus

Elymus glaucus

Elymus splcafus

Hymus trachycaulus

Phleum prafensls

Poa pratensis

0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

15.00
0.00

3.22

1.77

2.87

3.90

2.65

10.39

0.88

7.99

1.77

1.95

0.88

10.38

14.10

8.41

1.77

15.54

17.68

7.93

0.00
50.00
25.00
15.00
10.00

0.00
55.00
10.@
25.00
10.00

o.00
65.00
10.00
20.00
5.00

0.00
50.00
15.00
20.00
1s.00

1.61
65.s2
12.35
14.00
8.13

8.83

14.49

6.39

7.68

4.89

COVER
Overstory
Understory
Litter
Bareground
Rock

30.00
20.00
50.00

45.45
0.00

54.55

0.00
15.38
84.62

o.@
40.00
60.00

10.47
n.76
ffi.77

15.57

20.m
22.52

06 coMPostTloN

Shrubs

Forbs

Grasses

s0.00 55.00 6s.00 s0.00 69.80 15 .18 Overstory + Understory

85.00 75.00 80.00 80.00 Living+Litter+Rock89.30 11.54

A-18



CANYON FUELS

Skyline Mine

Waste Rock Reference Area

Sagebrush/ Grass

Slope: 30 deg

Exposure: W

Sample Date: 23 Sept 2005 1.00 2.00 3.00 4.00 5.00 6.00 7.00

SHRUBS

Artemisia tddentata

Ch ry soth amn u s viscidiflo ru s

Gutienezia sarothrae

Purshia tridentata

FORBS

Hedysarum boreale

Penstemon sp.

GRASSES
Bromus carinatus
Elymus sa/nus
Poa pratensis

15.00
0.00
0.00

25.00

0.00
0.00

0.00
10.00
0.00

15.00
0.00
0.00
5.00

5.00
0.@

0.00
0.00

20.00

20.00

0.00

0.00

25.00

0.00
0.00

0.00
15.00
0.00

30.00
0.00
0.m

15.00

0.00
0.00

0.00
20.00
0.00

20.00
0.00
0.00

10.00

0.00
10.00

0.00
5.00

15.00

15.00
o.00

20.00
0.00

0.m
5.00

0.00
10.00
10.00

0.00

0.00

5.00

0.00

5.00
5.00

0.00
30.00
0.00

COVER
Understory
Litter
Bareground
Rock

50.00
15.00
15.00
20.00

45.00
20.00
20.00
15.00

60.00

10.00

20.00

10.00

60.00
5.00

30.00
5.00

60.00
10.00
20.00
10.00

45.00
10.00
15.00
30.00

65.00
20.00
10.00
5.00

% COMPOSITION

Shrubs

Forbs

Grasses

80.00
0.00

20.00

M.4

1 1 . 1 1

44.44

75.00
0.00

25.00

69.23

0.00

30.77

50.00
16.67
33.33

58.33
8.33

33.33

1 1 . 1 1
72.22
66.67

Living+Litter+Rock 85.00 80.00 80.00 90.00 70.00 80.00 85.00

A-19



8.00 9.00 10.00 Mean SDev Freq

CANYON FUELS

Slqyline Mine

Waste Rock Reference Area

Sagebruslr/ Grass

Slope: 3O deg

Exposure: W

Sample Date: 23 Sept 20o5

10.00
10.00
0.00

10.00

0.00
5.00

0.00
20.00
0.00

25.00
5.m
0.00

10.00

0.00
0.00

0.00
25.00
0.00

10.@
10.00
0.00

20.00

0.00
0.00

5.00
20.00
0.00

16.00
2.50
2.50

12.W

1.00

2.50

0.50
15.50
4.50

8.00

4.03

6.02

8.72

2.W
3.35

1.50

8.79

7.Zi

90.00
30.00
20.00
80.00

20.00
40.00

10.00
90.00
30.00

SHRUBS

Aftemisia tidentata

Ch rysoth amnu s viscidiflorus

Gutienezia sarothrae

Purshia tidentata

FORBS

Hedysarum boreale

Penstemon sp.

GRASSES
Bromus carinatus
Elymus sa/inus
Poa pratensis

55.00
25.00
15.00
5.00

65.00
20.00
10.00
5.00

65.00
20.00
10.00
5.00

57.m
15.50
16.50
11.00

7.8

6.10

5.94

8.00

COVER

Understory

Litter

Bareground

Rock

54.55

9.09

3,6.36

61.54
0.00

38.46

61.9
0.00

38.45

56.57

6.74

36.68

18.34

7.70

11.99

% COMPOSITION

Shrubs

Forbs

Grasses

85.00 90.00 90.00 83.50 5.94 Liv ing+Li t ter+Rock

A-20



CANYON FUELS

Skyline Mine

James Canyon Reference Area

Sagebrush/ Grass /Aspen

Slope:

Exposure: E

Sample Date: 16 Sept 20O5 1.00 2.ffi 3.00 4.00 6.00 7.005.@

OVERSTORY

Populus tremuloides

UNDERSTORY

SHRUBS

Ademisia tridentata

Ch rysothamnus viscidiflorus

Populus tremuloides

FORBS

Lathyrus pauciflorus

Penstemon sp.

Thalictrum fendleri

GRASSES

Bromus cainatus

Hymus spcafus

Elymus lanceolatus

Poa pratensis

0.00 0.00

15.00
10.00
0.00

0.00
0.00
0.00

5.00
10.00
0.00
0.00

10.00
35.00
0.00

0.00
0.00
0.00

10.00
0.00

10.00
0.00

0.00

0.00
0.00
0.00

35.00
0.00
0.00

0.00
40.00
0.00
0.00

30.00
0.00
0.00

0.00
2s.00
0.00

0.00

15.00

0.00

0.00

45.00
0.00
0.00

10.00
0.00
0.00

0.00
20.00
0.00
0.00

0.00

30.00
0.00
0.00

15.00
10.00
0.00

0.00
10.00
0.00
0.00

0.00

50.00
0.m
0.00

0.00
0.00
0.00

0.00
20.00
0.00
0.00

0.00 0.00

COVER

Overstory

Understory

Lifter

Bareground

Rock

0.00
40.00
10.00
45.00
5.00

0.00
65.00
25.00
5.m
5.00

0.00
75.00
15.00
7.00
3.00

0.00
70.00
10.00
15.00
5.00

0.00
75.00
20.00
4.00
1.00

0.00
65.00
30.00
4.00
1.00

0.00
70.00
15.00
10.00
5.@

% COMPOSITION

Shrubs

Forbs

Grasses

62.s0
0.00

37.50

69.23
0.00

fi.77

0.00
6.67
53.33

42.86
35.71
21.43

60.00
13.33
26.67

46.15

38.46

15.38

71.&
0.00

28.57

Overstory + Understory 40.00 65.00 75.00 70.00 75.00 65.00 70.00

93.00Liv ing+Li t ter+Rock 55.00 95.00

A-2I

85.00 96.00 96.00 90.00



8.00 9.00 10.00 11.00 12.@ 13.00 14.00 15.00

0.00 0.00 0.00 0.00

16.m 17.W

0.00

55.00
0.00
0.00

20.00
0.00
0.00

0.00
10.00
0.00
0.00

50.00
5.00
0.00

0.00
0.00
0.00

0.00
15.00
0.00
0.00

n.N
0.00
0.00

10.00
10.00
0.00

0.00
10.00
0.00

10.00

35.00
0.00
0.00

5.00
25.00
0.00

35.00
0,00
0.00

0.00
0.00
0.00

0.00
20.00
0.00

10.00

35.00
0.00
0.00

0.00
0.00
0.00

0.00
25.00
0.@

10.00

45.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

40.m

30.00
0.00
0.00

0.00
0.00
0.00

0.00
35.00
0.00
0.00

0.00
0.00
0.00

0.00
5.00
0.@

0.00
0.00
0.00

30.00

0.00
0.00
0.00

0.00
0.00

10.00

0.00
30.00
0.00

20.00

0.000.00 0.00 75.00 35.00

0.00
10.00
0.00
0.00

0.00
85.00
10.00
4.00
1.00

0.00
70.00
25.00
4.00
1.00

0.00
60.00
15.00
20.00
5.00

0.00
75.00
20.w
4.00
1.00

0.00
65.00
25.00
9.00
1.00

0.00
70.00
20.00
5.00
5.00

0.00
85.00
5.00
5.00
5.00

0.00
65.00
30.00
4.00
1 . m

75.00
35.00
5.00

55.00
5.00

35.00
60.00
10.00
25.00
5.00

u.71
23.53
11.76

78.57
0.00

21.43

33.33
33.33
33.33

$.67
40.00
13.33

53.85
0.00

46.15

50.00
0.00

50.00

52.94

0.00

47.06

46.15
0.00

s3.85

0.00
14.8
85.71

0.00
16.67
83.33

85.00 70.00 60.00 65.00 70.00 85.00 110.00 95.00

96.00 96.00 80.00 96.00 91.00
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95.@

65.00

120.00 110.0095.00



18.00 19.00 20.00 Mean SDev Freq

CANYON FUELS

Skyline Mine

James Canyon Reference Area

Sagebrush/ Grass /Aspen

Slope:

Exposure: E

Sample Date: 16 Sept 2005

35.00 50.00 35.00 11.50 21.4 25.00
OVERSTORY

Populus tremuloides

UNDERSTORY

SHRUBS

Aftemisia tidentata

Chrysoth amnus viscidilloru s

Populus tremuloides

FORBS

Lathyrus pauciflorus

Penstemon sp.

Thalictrum fendlei

GRASSES

Bromus cainafus

Elymus spcafus

Elymus lanceolatus

Poa pratensis

0.00
0.00
0.00

25.00
0.00
5.@

0.00
50.00
0.00
0.00

0.00
0.00
5.00

20.00
0.00
0.00

0.00

50.00

0.00

0.00

0.00
0.00
0.00

10.00
o.00
0.00

0.00
40.00
o.00
0.00

24.25
2.50
0.25

7.50
3.75
0.75

0.75
20.50
0.50
6.00

19.25

7.83

1.09

10 .19

7.73

2.&

2.8
15.32
2.18

11.14

70.00
15.00
5.00

45.00
25.00
10.00

10.00
85.00
5.00

30.00

35.00
80.00
14.00
5.OO
1.00

50.00
75.00
20.00
4.00
1.00

35.00
50.00
30.00
15.00
5.00

11.50
66.7s
17.70
12.6
3 .10

21 .4

12.77

7.84

13.90

1.95

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
37.50
62.50

6.67
m.67
66.67

0.00
20.00
80.00

39.2s
17.31
43.4

27.W
16.41
22.75

% coMPoslTtoN
Shrubs
Forbs
Grasses

115.00 125.00 85.00 78.25 19.70 Overstory + Understory

130.@ 146.00 120.00 99.05 18.64
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Living+Litter+Rock


