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231 .400 Construction, Modification, Use, and Maintenance of Topsoil Storage
Piles

Topsoil and substitute topsoil removed from the Dugout Canyon Mine will be transported and

stockpiled at the Soldier Canyon Mine soils stockpile area (Plate 2-3). The estimated volumes of

topsoil and substitute topsoil to be stockpiled are presented in Table 2-2 .

It is anticipated that the pile will be constructed in horizontal lifts of 1 .5 to 2 .0 feet. Tracked

equipment will be used to reduce compaction . As described in Section 231 .100, the stockpile will

be graded to a maximum slope of 2 :1 and seeded to promote surface stabilization . Some of the

vegetation removed during the construction of the Dugout Canyon Mine will be incorporated into

or placed on top of the stockpile . The interim reclamation seed mix described in Chapter 3 will be

used for this purpose . Volume calculations for the amount of topsoil to be removed and placed in

the storage pile are included in Appendix 2-6 .

The Dugout Canyon Mine topsoil will be labeled and kept separate from the Soldier Canyon Mine

soils . A description of the Soldier Canyon Mine topsoil stockpile area can be found in that M&RP .

The Soldier Canyon Mine M&RP will be modified to allow for the storage of Dugout Canyon Mine

substitute topsoil prior to the transport of the soil . The stockpiles will be isolated from the main

surface area to protect the material from contaminants and unnecessary compaction that would

interfere with vegetation . A sign will be installed at the base of each stockpile to identify it as a

topsoil storage area . The stockpiles will be protected from wind and water erosion by being

revegetated with a quick growing vegetative cover (proposed interim reclamation seed mix) and

by installing berms and/or silt fence below the stockpiles to help trap sediment coming off the

stockpile . These stockpiled soils will not be moved or disturbed until required for redistribution

during final reclamation .

A portion of The topsoil/growth medium salvaged from the Pace Canyon fan portal site will be

stockpiled at the site (Plate PC5-2) . Approximately 3,192 cubic yards of topsoil will be stripped

from the site and stored in two topsoil stockpiles .
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Topsoil volume calculations and topsoil stockpile design calculations can be found in Appendix 2-9 .

232 Topsoil and Subsoil Removal

232.100 Topsoil Removal and Segregation

All topsoil thicker than 6 inches will be removed as a separate layer from the subsoil, segregated,

and stockpiled separately, if necessary . Topsoil less than 6 inches thick will be removed according

to Section 232.300 .

Soil from the Dugout Creek channel walls removed during culvert construction will be stored

separately from soils removed from other areas within the disturbed area or within designated

areas of the stockpile .

Soils salvaged during the construction of the small substation pad will be handled as described

withing this chapter. The majority of the area designated for the pad has the soils salvaged during

initial construction of the mine site . The potential area of additional disturbance is approximately

25 square feet. The slope remaining once the soil from the additional disturbance is salvaged will

be restored to approximately 2 :1 and then seeded with the interim seed mix .

If during construction activities additional topsoil is found, this material will be removed and

stockpiled for use during reclamation activities . It is likely that material will be found in some

areas marked on Plate 2-2 as OB .

As requested by the Division, a non-biased, third party, professional soil scientist will be on-site

when available at the Dugout Canyon Mine facilities during soil salvage to monitor and supervise

soil salvage operations for the purpose of maximizing soil salvage volumes and quantities .
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Calcium (soluble)
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Sodium (soluble)

Sodium Absorption Ratio (SAR)

Total Sulfur

Acid/Base Potential

Total Organic Carbon
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Nitrogen (nitrate)

Boron

Selenium

Available Sodium

Exchangeable Sodium

Alkalinity

Total Kjeldahl Nitrogen

Water Holding Capacity

Percent Coarse Fragment, Sand, Silt, and Clay

Texture

The applicant will utilize the substitute topsoil for reclamation purposes only subsequent to approval

by the Division .

Certification of Reclamation Topsoil Suitability . The suitability of the substitute topsoil will be

certified by an approved laboratory in accordance with at least one of the following : Soil

Conservation Service published data and technical guides, state agricultural agency, Tennessee

Valley Authority, BLM - USFS published data, physical and chemical analyses results, field-site

trials, or greenhouse tests .
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231 .400 Construction, Modification, Use, and Maintenance of Topsoil Storage
Piles

Topsoil and substitute topsoil removed from the Dugout Canyon Mine will be transported and

stockpiled at the Soldier Canyon Mine soils stockpile area (Plate 2-3) . The estimated volumes of

topsoil and substitute topsoil to be stockpiled are presented in Table 2-2 .

It is anticipated that the pile will be constructed in horizontal lifts of 1 .5 to 2.0 feet. Tracked
equipment will be used to reduce compaction . As described in Section 231 .100, the stockpile will
be graded to a maximum slope of 2 :1 and seeded to promote surface stabilization . Some of the

vegetation removed during the construction of the Dugout Canyon Mine will be incorporated into or

placed on top of the stockpile . The interim reclamation seed mix described in Chapter3 will be used
for this purpose . Volume calculations for the amount of topsoil to be removed and placed in the

storage pile are included in Appendix 2-6 .

The Dugout Canyon Mine topsoil will be labeled and kept separate from the Soldier Canyon Mine
soils. A description of the Soldier Canyon Mine topsoil stockpile area can be found in that M&RP .

The Soldier Canyon Mine M&RP will be modified to allow for the storage of Dugout Canyon Mine

substitute topsoil prior to the transport of the soil . The stockpiles will be isolated from the main

surface area to protect the material from contaminants and unnecessary compaction that would

interfere with vegetation . A sign will be installed at the base of each stockpile to identify it as a

topsoil storage area. The stockpiles will be protected from wind and water erosion by being

revegetated with a quick growing vegetative cover (proposed interim reclamation seed mix) and by

installing berms and/or silt fence below the stockpiles to help trap sediment coming off the stockpile .
These stockpiled soils will not be moved or disturbed until required for redistribution during final

reclamation .

The topsoil/growth medium salvaged from the Pace Canyon fan portal site will be stockpiled at the

site (Plate PC5-2) . Approximately 3,192 cubic yards of topsoil will be stripped from the site and

stored in two topsoil stockpiles . Topsoil volume calculations and topsoil stockpile design
calculations can be found in Appendix 2-9 .
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232 Topsoil and Subsoil Removal

232.100 Topsoil Removal and Segregation

All topsoil thicker than 6 inches will be removed as a separate layer from the subsoil, segregated,

and stockpiled separately, if necessary . Topsoil less than 6 inches thick will be removed according

to Section 232 .300 .

Soil from the Dugout Creek channel walls removed during culvert construction will be stored

separately from soils removed from other areas within the disturbed area or within designated areas

of the stockpile .

Soils salvaged during the construction of the small substation pad will be handled as described

withing this chapter . The majority of the area designated for the pad has the soils salvaged during

initial construction of the mine site . The potential area of additional disturbance is approximately 25

square feet. The slope remaining once the soil from the additional disturbance is salvaged will be

restored to approximately 2 :1 and then seeded with the interim seed mix .

If during construction activities additional topsoil is found, this material will be removed and stockpiled

for use during reclamation activities . It is likely that material will be found in some areas marked on

Plate 2-2 as OB .

As requested by the Division, a non-biased, third party, professional soil scientist will be on-site

when available at the Dugout Canyon Mine facilities during soil salvage to monitorand supervise soil

salvage operations for the purpose of maximizing soil salvage volumes and quantities .

Mining and Reclamation Plan
May 13, 2005
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The applicant will utilize the substitute topsoil for reclamation purposes only subsequent to approval
by the Division .

Certification of Reclamation Topsoil Suitability . The suitability of the substitute topsoil will be

certified by an approved laboratory in accordance with at least one of the following : Soil

Conservation Service published data and technical guides, state agricultural agency, Tennessee
Valley Authority, BLM - USFS published data, physical and chemical analyses results, field-site
trials, or greenhouse tests .
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710 INTRODUCTION

This appendix gives details regarding the drainage and sediment controls proposed for the Pace
Canyon Fan Portal Site . Sections of Chapter 7 of the M&RP that would require significant revisions
or additions related to the Pace Canyon Fan Portal Site have been recreated in this appendix to
minimize confusion between the Dugout Canyon Site and the Pace Canyon Fan Portal Site . To
aid in review the same numbering system used in Chapter 7 has been used in this appendix .
Chapter 7 of the M&RP should be referred to for any sections not included in this appendix .

732 Sediment Control Measures

The sediment control measures for the Pace Canyon Fan Portal Area have been designed to
prevent additional contributions of sediment to streamflow or to runoff outside the permit area. In
addition, they have been designed to meet applicable effluent limitations, and minimize erosion to
the extent possible .

The structures to be used for the runoff-control plan for the area include disturbed and undisturbed
area diversion channels, a sediment trap, containment berms, silt fences, and road diversions and
culverts .

732.100 Siltation Structures

The siltation structure within the disturbed area will be a sediment trap as described in Section
732 .200 .

732.200 Sedimentation Ponds

There will be no sediment pond at the fan portal site, instead there is a single sediment trap located
at the southwest end of the disturbed area . The sediment trap topography and cross sections are
presented on Plate PC 7-4 . Details regarding the sediment trap design are presented in this
appendix.

Sediment accumulation will be removed periodically as needed . A large sediment load to this
sediment trap is not anticipated since Alternate Sediment Control Measures ("ASCM") are being
used at the site. Alternate sediment control calculations are included in this appendix that

7-12-1
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demonstrate that the sediment yield from the site will be less than before the site was built without
a sediment trap. Thus, the sediment trap is not expected to accumulate a large volume of
sediment. The sediment will be disposed of at the approved waste rock disposal sites as described
in Chapter 5, Section 520 of this M&RP .

The sediment trap is within the disturbed area boundary and is subject to final reclamation . The
area is included in the calculation of the disturbed area subject to bonding and in the calculation
of final reclamation costs .

Compliance Requirements . The sediment trap will be maintained until removal in accordance
with the reclamation plan (see Section 540 of this M&RP). When the pond is removed, the land
will be revegetated in accordance with the reclamation plan defined in Section 540 .

The sediment trap was designed to contain approximately 60% of the runoff from the 10-year, 24-
hour storm event. The spillway for the sediment trap will easily pass the peak flow resulting from
the 25-year, 6-hour precipitation event .

MSHA Requirements . MSHA requirements defined in 30 CFR 77.216 are not applicable since
the sediment trap will not impound water or sediment to an elevation of 20 feet or more above the
upstream toe of the structure . The trap will also store a volume less than 20 acre-feet .

732.300 Diversions

The objective of the runoff control plan is to isolate, to the maximum degree possible, runoff from
disturbed areas from that of undisturbed areas . This is accomplished by :

•

	

Building all facilities at least 30 feet from Pace Creek ;

•

	

Routing runoff from the adjacent undisturbed areas above the facilities through
culverts and diversion ditches where feasible to bypass the disturbed area ; and

•

	

Routing any runoff from undisturbed areas which enters the disturbed area into the
sediment control system .
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The location of each diversion ditch or culvert for the site is presented on Plate PC7-5 . Details
regarding design of the diversions are presented in this appendix . A brief list of the proposed
diversion structures follows (refer to Plates PC7-5 and PC7-6 for the location of each watershed
boundary) :

Diversion Ditches :

• Interception ditch PCUD-1 above the generators and fan structure will collect runoff
from adjacent undisturbed watersheds and direct the runoff into a tributary of Pace
Creek .

reclamation

• Disturbed drainage ditch PCD-1 will be located upstream from the sediment trap .
The majority of runoff from the site will reach the sediment trap by sheet flow . This
ditch will collect the sheet flow and safely convey the runoff into the sediment trap .

• Disturbed drainage ditch PCD-2 will connect the discharge from the southern topsoil
stock pile with the sediment trap . The runoff will be treated by a silt fence prior to
leaving the bermed stockpile area . This ditch will collect the flow from within the
bermed topsoil stockpile area and safely convey the runoff into the sediment trap .

Diversion Culverts :

•

	

Culverts PCUC-1, 2 and 3 will all divert undisturbed runoff around the disturbed
area .

•

	

Culvert PCDC-1 will convey runoff in excess of the sediment trap's capacity to a
tributary of Pace Creek . This culvert is the sediment trap's spillway .

7-12-3
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All diversion ditches will be maintained with adequate riprap or alternative erosion protection in the
ditch sections where flow velocities are predicted to be sufficiently high to require a ditch lining .
Adequate ditch capacities will be maintained in all ditch sections . Culverts will be kept free of
debris and each outlet will be protected with riprap where deemed necessary . Detailed diversion
designs are presented in Attachment 1 of this appendix .

732.400 Road Drainage

Road drainage facilities will include a water bar to divert road runoff into the adjacent drainage just
above the site and two culverts to divert runoff from undisturbed drainages under the road . Two
additional water bars are located on the road adjacent to the facilities (Plate 5-2) . After site
construction has been completed the interim sediment control will be removed (Section 731 .100
in M&RP)and the road drainage from the realigned BLM road will be treated the same as the rest
of the road. A berm will prevent any runoff from the fan portal site from mixing with the road
drainage .

Road drainage diversions and culverts will be maintained and repaired, as needed, following major
storm events .

733 Impoundments

733.100 General Plans

There will be a single sediment trap operating at the site as described in Section 732 .200. The
sediment trap topography and cross sections are presented on Plate PC 7-4 and design
information is presented in Attachment 1 of this appendix .

Certification . All maps and cross sections of the sedimentation trap have been prepared by or
under the direction of, and certified by a qualified, registered, professional engineer .

Maps and Cross Sections . The topography and cross sections for the sediment trap are provided
on Plate PC7-4 .

Narrative . A description of the sediment trap is presented in Sections 732 .200 and 742 of this
appendix .

7-12-4
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Subsidence Survey Results . No underground coal mining will occur beneath the proposed
sediment trap. Therefore, there will be no effects on the sediment trap from subsidence .

Hydrologic Impact . The hydrologic and geologic information required to assess the hydrologic
impacts of the proposed sediment trap are presented in Section 724 and Chapter 6 of this M&RP,
respectively .

Design Plans and Construction Schedule . There are no additional structures proposed for the
mining operation at this time . Any structures proposed in the future will not be constructed until the
Division has approved the detailed design plan for the structure .

733.200 Permanent and Temporary Impoundments

Requirements . The sediment trap has been designed using current, prudent engineering
practices .

Permanent Impoundments . There are no permanent impoundment structures proposed for use
in mining and reclamation operations within the disturbed and adjacent areas .

Temporary Impoundments . The Division's authorization is being sought for the construction of
the sediment trap as a temporary impoundment at the fan portal site as part of coal mining and
reclamation operations .

Hazard Notifications . The sediment trap will be examined for structural weakness and erosion
and if a potential hazard to the public exists the Division will be promptly informed . A plan will be
formulated to mitigate the hazard associated with the sediment trap .

740 DESIGN CRITERIA AND PLANS

741 General Requirements

This appendix includes site-specific plans that incorporate minimum design criteria for the control
of drainage from disturbed and undisturbed areas associated with the Pace Canyon Fan Portal
Site .

7-12-5
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742 Sediment Control Measures

742.100 General Requirements

Design . Sediment-control measures have been designed to provide the following :

•

	

Prevent additional contributions of sediment to stream flow or to runoff outside the
permit area ;

•

	

Meet the effluent limitations defined in Section 751 ; and

•

	

Minimize erosion to the extent possible .

Measures and Methods . The sediment control measures at the site will include practices carried
out within and adjacent to the disturbed area . Sediment control methods will include :

•

	

Retention of sediment within the disturbed area ;

•

	

Diversion of runoff away from the disturbed area ;

•

	

Diversion of runoff using channels or culverts through disturbed areas to prevent
additional erosion ;

• Provision of siltfences, riprap, contemporaneous revegetation, vegetative sediment
filters, a sediment trap, and other measures that reduce overland flow velocities,
reduce runoff volumes or trap sediment ; and

•

	

Treatment of mine drainage in underground sumps .

742.200 Siltation Structures

General Requirements . Additional contributions of suspended solids and sediment to stream flow
or runoff outside the permit area will be prevented to the extent possible using alternate sediment
control measures and a sediment trap . The sediment trap will be constructed as soon as practical

7-12-6
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when construction commences . The structures will be certified by a qualified registered
professional engineer .

The sediment trap has been designed and will be constructed and maintained as described in
Chapter 5 and Sections 733 and 743 .

The sediment trap is part of an alternate sediment control system at the site . Due to the small size
of the site a sedimentation pond is not reasonable . Thus alternate sediment control is being used .
A combination of sediment control methods will be used . As shown on Plate PC7-5A three types
of alternate sediment control will be used in addition to the sediment trap . In areas that will not be
disturbed after construction and which have 2 :1 slope or flatter the area will be deep gouged
mulched and hydroseeded . These areas include the topsoil stockpile and its 2H : 1 V angle-of
repose slopes even though there will also be a full containment berm around the stockpiles . This
is the same sediment control method that has been used during final reclamation of many sites with
great success . The areas that may be disturbed during operation, such as the sediment trap area,
and areas of very steep slopes will be mulched and hydroseeded . Finally, the operational areas
and areas prevented from being vegetated by MSHA requirements will be covered by gravel or
riprap. The gravel used will be washed 2 inch minus gravel . In Attachment 2 of this appendix
alternate sediment control calculations have been made to demonstrate that the above three
methods reduce the operational sediment yield of the site to less than the pre-mining sediment
yield . Thus, the alternate sediment control measures sufficiently control sediment yield without the
use of a sedimentation pond . The proposed sediment trap will provide additional sediment control .

Sediment ponds . A single sediment trap has been designed for the site . The sediment trap will
be located in the southwest corner of the disturbed area .

Design, Construction, and Maintenance

Sediment Storage Volume . The sediment trap has been designed to control sediment from
disturbed and undisturbed areas . The disturbed area contributing runoff to the sediment trap
contains 3 .03 1 .93 acres from watershed PCWS-1 (portions of which will be undisturbed or
contemporaneously reclaimed) and the south topsoil stockpile . As discussed previously the
sediment trap will be installed in addition to alternate sediment control measures . The sediment
load of the runoff flowing into the sediment trap will be less than if an equal amount of runoff from
an undisturbed area flowed into the sediment trap . Thus, sediment is expected to accumulate
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slowly. Since this is not a sedimentation pond there is not a maximum specified sediment storage
volume. However, sediment will be removed when accumulated sediment fills up approximately
half of the sediment trap's capacity .

Detention Time . The combination of the alternate sediment control measures and sediment
trap should allow any effluent to meet UPDES and 40 CFR Part 434 limitations .

Desiqn Event . The sediment trap has been designed to contain about 28 40% of the runoff
resulting from the 10-year, 24-hour precipitation event before runoff flows out the spillway . The
sediment trap can hold 70% of the entire 10-year, 24-hour precipitation event if the spillway is
plugged

Sediment Trap Description . Watershed PCWS-1 and the south topsoil stockpile area
defines the area that flows to the sediment trap . This watershed includes both disturbed and
undisturbed areas .

The curve numbers used to determine the runoff volumes were based on information presented
in Attachment 1 of this appendix . The area weighted average curve number for PCWS-1 was
estimated to be 83 . Refer to Table 7-1 for a list of all disturbed and undisturbed watershed areas .

The storm runoff volume to the sediment trap resulting from the 10-year, 24-hour storm event was
calculated to be 7259 4G24 cubic feet (0 .17+ acre-feet). The calculations, presented in Attachment
1 are based on hydrologic design methods described in Appendix 7-10 . As presented above, the
maximum sediment storage volume is approximately half of the sediment trap capacity or about
1000 cubic feet) .

The spillway on the sediment trap will be set at an elevation of 6991 .0. The spillway will be an
eighteen inch CMP . As calculations in Attachment 1 demonstrate, this spillway can easily pass the
runoff from a 25-year 6-hour storm event .

From the final analysis of the 25-year, 6-hour storm event, the maximum inflow rate to the sediment
trap from storm runoff under design conditions was calculated to be 0 .88 cubic feet per second
(cfs). Although the sediment trap will reduce the peak outflow the same flow of 0 .88 cfs was used
to design the spillway . The spillway has a maximum capacity of 5 .5 cfs without generating a

headwater. The top of the sediment trap embankment will be at least 3 feet above the inlet
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elevation for the spillway. Therefore, the trap has been designed with adequate freeboard . The
spillway outlet will be protected by the placement of D50 = 6 inch riprap (minimum) .

(a)

TABLE 7-1
SUMMARY OF WATERSHED DATA

See Plates PC7-5, and 7-6 for watershed boundaries

TABLE 7-2
STAGE-CAPACITY CURVE FOR THE SEDIMENT TRAP

7-12-9

ELEVATION (FT) AREA (Fr) INCREMENTAL
VOLUME (FT3)

CUMULATIVE
VOLUME (FT3)

6,986 55.5 0

347.3

6,988 291 .8 347.3

933 .3

6,990 641 .5 1280.6

1740 .3

6,992 1098 .8 3020.9

2909 .3

6,994 1810 .5 5930 .2

Watershed (a ) Curve Number Area (acres)
Time of Concentration

(hours)

PCWS-1 83 2.73 0.044

PCWS-2 80 2.55 0.038

PCWS-3 80 37 .47 0.126

PCWS-4 80 149.30 0.235

Topsoil (South) 80 0 .3 0 .017
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Dewatering Device . The primary spillway will be the only outlet for stormwater in the
sediment trap . Water will be discharged from the pond in accordance with UPDES guidelines .

Short Circuiting . Short circuiting may occur if the storage capacity of the sediment trap is
exceeded. However, the alternate sediment control measures will adequately control the sediment
yield from the site . The sediment trap will still provide sediment control beyond what is required .

Sediment Removal . Sediment removal from the sediment trap will occur when the sediment
level reaches approximately 50% of the sediment trap's storage capacity . This corresponds to an
approximate elevation of 6989.5 or 1 .5 feet below the spillway inlet elevation . The sediment
removed from the sediment trap will be transported and disposed of as discussed in Chapter 5, and
Chapter 7, Section 732 .200 of this M&RP . Water that meets the quality standards set forth in the
UPDES permit will be discharged to Pace Creek before sediment cleanout begins . Water not
meeting the standards will be used for dust suppression within the disturbed area or on mine
roadways .

Excessive Settlement . The majority of the sediment trap is to be excavated from native
undisturbed material or from under the existing road, thereby making settlement highly unlikely .
Less than 4 feet of the embankment will be constructed . The portion of the embankment to be
constructed will be constructed in a manner to minimize settlement .

Embankment Material . During construction of the sediment trap, any material to be used
in the embankment will be inspected to ensure the material is free of sod, large roots, frozen soil,
and acid- or toxic forming coal-processing waste .

Compaction. The sediment trap will be primarily excavated out of native undisturbed
ground, thereby eliminating the need for additional compaction . Any portion of the embankment
constructed will be compacted to a minimum dry density of 90 % as determined by ASTM D1557 .

MSHA Sediment Ponds . MSHA requirements defined in 30 CFR 77 .216 are not applicable
at this site . Refer to Section 732 .200 .

Other Treatment Facilities . There are no other treatment facilities within the mine permit area .

7-12-10
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Exemptions . No exemptions are being proposed at this time .

742.300 Diversions

General Requirements. The diversions within the permit area will consist of drainage ditches and
culverts. All diversions within the permit area have been designed to minimize adverse impacts
to the hydrologic balance, to prevent material damage outside the permit area, and to assure the
safety of the public .

All diversions and diversion structures have been designed and will be constructed, and maintained
and used to :

Be stable ;

Provide protection against flooding and resultant damage to life and property ;

Prevent, to the extent possible, additional contributions of suspended solids to stream flow
outside the permit area ; and

Comply with all applicable local, state, and federal laws and regulations .

All diversions within the disturbed area will be removed when no longer needed . The diversions
will be reclaimed in accordance with the reclamation plan defined in Chapter 5 .

Peak discharge rates from the undisturbed and disturbed area drainages within the area were
calculated for use in designing diversion ditches and culverts . The storm runoff calculations for the
temporary diversion structures were based on the 10-year, 6-hour precipitation event of 1 .35
inches .

Curve numbers were based on those defined in Attachment 1 of this appendix and professional
judgement. A description of the methods used to determine the peak discharge rates is presented
in Appendix 7-10 of this M&RP .
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The disturbed and undisturbed drainage areas within and above the facilities area are presented
on Plate PC7-5 . A summary of the characteristics of watersheds contributing to the diversions is
presented in Table 7-1 .

All proposed diversions are presented on Plate PC7-5 . The minimum capacity and freeboard of
each diversion ditch and culvert was determined based on the minimum ditch slope . The maximum
velocity and need for a channel lining or outlet protection was calculated based on the maximum
ditch or culvert slope . Slopes were measured from a aerial topography generated with a 1 foot
contour interval. A description of the methods used to determine diversion capacities, flow
velocities, and riprap sizes is presented in Attachment 1 of this appendix . All diversion calculations
are presented in Attachment 1 of this appendix .

Diversion of Perennial and Intermittent Streams . No perennial streams will be diverted at this
site . The 24-inch culvert PCUC-2 will divert the runoff from the intermittent stream south of the
portal . The 36-inch culvert PCUC-3 will divert runoff from the intermittent stream north of the site .
The design calculations for both culverts can be found in Attachment 1 of this appendix .

Diversion of Miscellaneous Flows . Diversion ditches and culverts have been utilized within the
fan portal area to divert miscellaneous flows from disturbed and undisturbed area drainages .

Diversion Ditches . A summary table of the minimum channel geometry, channel slope, peak
discharge, minimum riprap requirements, maximum flow velocity and minimum freeboard values
for each diversion ditch within the facilities area is presented in Table 7-3 . All calculations are
contained in Attachment 1 of this appendix. Each ditch has adequate capacity and erosion
protection to safely pass the peak flow resulting from the 10-year, 6-hour precipitation event . A
description of the diversion ditches within the facilities area is presented in Section 732 .300 .

Diversion Culverts . A summary table of the culvert size, slope, peak discharge, outlet riprap, and
outlet flow velocity for each culvert within the facilities area is presented in Table 7-9 .

Calculations are contained in Attachment 1 of this Appendix-9. Culverts were designed to convey
the peak runoff resulting from the 10-year, 6-hour precipitation event . A description of the diversion
culverts within the facilities area is presented in Section 732.300 .
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TABLE 7-3
SUMMARY OF DIVERSION DITCHES

(a) Peak discharge resulting from the 10-year, 6-hour precipitation event .

Note :

	

Constructed dimensions of the ditches may vary . However, an adequate cross section will be maintained to

ensure that the ditches have adequate hydraulic capacity .

TABLE 7-4

SUMMARY OF DIVERSION CULVERTS

(a) Peak discharge resulting from the 10-year, 6-hour precipitation event except culverts PCDC-1 (designed for
the peak discharge resulting from the 25-year, 6-hour event) .

7-1 2-13

Diversion Culvert
Minimum
Diameter

(in)
Material Inlet Type

Outlet
Slope
(%)

Peak
Flow( a )

(cfs)

Outlet
Riprap D50

(in)

PCUC-1 18 CMP Mitered 7.9 0.49 none

PCUC-2 24 CMP Mitered 10.7 5.96- 12

PCUC-3 36 CMP Mitered 2.5 19.05 6

PCDC-1 18 CMP Mitered 24.2 1 .39 9

Mine Water
Discharge Culvert

6 HDPE NA 28.2 0.70 15 - 18

Diversion

Minimum

Bottom
Width (ft)

Minimum
Top

Width (ft)

Minimum
Depth

(ft)

Side

Slopes
(H:V)

Minimum
Slope

(%)

Maximum

Slope
(%)

Peak

Flow( a )

(cfs)

Required
Riprap

D50 (in)

Minimum
Freeboard

(ft)

PCUD-1 0 4.0 1 .0 2 :1 3.6 10.0 0.57 none 0.67

PCD-1 1 4 .0 1 .0 2 :1 14.3 36.4 0.54 none 0.88

PCD-2 1 .25 5.25 1 .0 2 :1 16.7 50.0 0 .06 none 0.97
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Mine Water
Discharge Culvert

6 HDPE NA 28.2 0.70 15

(a) Peak discharge resulting from the 10-year, 6-hour precipitation event except culverts PCDC-1 (designed for

the peak discharge resulting from the 25-year, 6-hour event) .

conveyed via diversion ditches to the sediment trap . Since none of the berms have been designed
specifically to convey runoff, no calculations concerning the hydraulic characteristics of these
berms are provided .

742.400 Road Drainage

All Roads . The BLM road will be realigned as shown on Plate PC5-2, in Appendix 5-10 . Once the
road has been realigned it will be maintain as the rest of the road above and below the realigned
segment .

743 Impoundments

All pertinent information regarding the sediment trap is presented in Sections 732 .200 and 742.200 .

744 Discharge Structures

The discharge structures within the permit area will be the spillway on the sediment trap and a
discharge line from the underground workings . The spillway on the sediment trap will adequately
pass the peak discharge from the 25-year, 6-hour precipitation event . Detailed information
concerning the sediment trap is presented in Sections 732 .200 and 742 .200 .

The spillway on the sediment trap will consist of a 18-inch diameter CMP . The spillway will
discharge to a tributary of Pace Creek . The design calculations for the spillway is presented in
Attachment 1 of this appendix . The spillway details are presented on Plate PC7-4 .

Appendix 7-12
Mining and Reclamation Plan

May 13, January 2005

7-12- 1 4



Canyon Fuel Company, LLC

	

Mining and Reclamation Plan
SCM/Dugout Canyon Mine

	

Appendix 7-12

	

May 13,E 2005

744.100 Erosion Protection

The only discharge structures associated with an impoundment will be the spillway from the
sediment trap . The flow velocity at the spillway outlet under peak flow conditions is 7 .19 fps. This
velocity is considered to be erosive . Therefore, riprap with a D 50 of 6 inches (minimum) will be
installed at the culvert outlet . The calculations for the spillway outlet are presented in Attachment
1 of this appendix .

744.200 Design Standards

All discharge structures within the disturbed area have been designed and will be constructed
according to standard engineering procedures .
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This appendix gives details regarding the drainage and sediment controls proposed for the Pace
Canyon Fan Portal Site . Sections of Chapter 7 of the M&RP that would require significant revisions
or additions related to the Pace Canyon Fan Portal Site have been recreated in this appendix to
minimize confusion between the Dugout Canyon Site and the Pace Canyon Fan Portal Site . To aid
in review the same numbering system used in Chapter 7 has been used in this appendix . Chapter
7 of the M&RP should be referred to for any sections not included in this appendix .

732 Sediment Control Measures

The sediment control measures for the Pace Canyon Fan Portal Area have been designed to
prevent additional contributions of sediment to streamflow or to runoff outside the permit area . In
addition, they have been designed to meet applicable effluent limitations, and minimize erosion to
the extent possible .

The structures to be used for the runoff-control plan for the area include disturbed and undisturbed
area diversion channels, a sediment trap, containment berms, silt fences, and road diversions and
culverts .

732.100 Siltation Structures

The siltation structure within the disturbed area will be a sediment trap as described in Section
732.200 .

732.200 Sedimentation Ponds

There will be no sediment pond at the fan portal site, instead there is a single sediment trap located
at the southwest end of the disturbed area . The sediment trap topography and cross sections are
presented on Plate PC 7-4 . Details regarding the sediment trap design are presented in this
appendix .

Sediment accumulation will be removed periodically as needed . A large sediment load to this
sediment trap is not anticipated since Alternate Sediment Control Measures ("ASCM") are being
used at the site. Alternate sediment control calculations are included in this appendix that

7-12-1
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demonstrate that the sediment yield from the site will be less than before the site was built without
a sediment trap. Thus, the sediment trap is not expected to accumulate a large volume of
sediment. The sediment will be disposed of at the approved, waste rock disposal sites as described
in Chapter 5, Section 520 of this M&RP .

The sediment trap is within the disturbed area boundary and is subject to final reclamation . The
area is included in the calculation of the disturbed area subject to bonding and in the calculation of
final reclamation costs .

Compliance Requirements. The sediment trap will be maintained until removal in accordance
with the reclamation plan (see Section 540 of this M&RP) . When the pond is removed, the land will
be revegetated in accordance with the reclamation plan defined in Section 540 .

The sediment trap was designed to contain approximately 60% of the runoff from the 10-year, 24-
hour storm event . The spillway for the sediment trap will easily pass the peak flow resulting from
the 25-year, 6-hour precipitation event .

MSHA Requirements . MSHA requirements defined in 30 CFR 77 .216 are not applicable since the
sediment trap will not impound water or sediment to an elevation of 20 feet or more above the
upstream toe of the structure . The trap will also store a volume less than 20 acre-feet .

732 .300 Diversions

The objective of the runoff control plan is to isolate, to the maximum degree possible, runoff from
disturbed areas from that of undisturbed areas. This is accomplished by :

•

	

Building all facilities at least 30 feet from Pace Creek ;

•

	

Routing runoff from the adjacent undisturbed areas above the facilities through
culverts and diversion ditches where feasible to bypass the disturbed area ; and

•

	

Routing any runoff from undisturbed areas which enters the disturbed area into the
sediment control system .

7-12-2
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The location of each diversion ditch or culvert for the site is presented on Plate PC7-5 . Details
regarding design of the diversions are presented in this appendix . A brief list of the proposed
diversion structures follows (refer to Plates PC7-5 and PC7-6 for the location of each watershed
boundary) :

Diversion Ditches :

• Interception ditch PCUD-1 above the generators and fan structure will collect runoff
from adjacent undisturbed watersheds and direct the runoff into a tributary of Pace
Creek .

• Disturbed drainage ditch PCD-1 will be located upstream from the sediment trap .
The majority of runoff from the site will reach the sediment trap by sheet flow . This
ditch will collect the sheet flow and safely convey the runoff into the sediment trap .

• Disturbed drainage ditch PCD-2 will connect the discharge from the southern topsoil
stock pile with the sediment trap. The runoff will be treated by a silt fence prior to
leaving the bermed stockpile area . This ditch will collect the flow from within the
bermed topsoil stockpile area and safely convey the runoff into the sediment trap .

Diversion Culverts :

•

	

Culverts PCUC-1, 2 and 3 will all divert undisturbed runoff around the disturbed area .

•

	

Culvert PCDC-1 will convey runoff in excess of the sediment trap's capacity to a
tributary of Pace Creek . This culvert is the sediment trap's spillway .

All diversion ditches will be maintained with adequate riprap or alternative erosion protection in the
ditch sections where flow velocities are predicted to be sufficiently high to require a ditch lining .
Adequate ditch capacities will be maintained in all ditch sections . Culverts will be kept free of debris
and each outlet will be protected with riprap where deemed necessary . Detailed diversion designs
are presented in Attachment 1 of this appendix .
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732.400 Road Drainage

Road drainage facilities will include a water bar to divert road runoff into the adjacent drainage just
above the site and two culverts to divert runoff from undisturbed drainages under the road . Two
additional water bars are located on the road adjacent to the facilities (Plate 5-2) . After site
construction has been completed the interim sediment control will be removed (Section 731 .100 in
M&RP)and the road drainage from the realigned BLM road will be treated the same as the rest of
the road . A berm will prevent any runoff from the fan portal site from mixing with the road drainage .

Road drainage diversions and culverts will be maintained and repaired, as needed, following major
storm events .

733 Impoundments

733.100 General Plans

There will be a single sediment trap operating at the site as described in Section 732 .200. The
sediment trap topography and cross sections are presented on Plate PC 7-4 and design information
is presented in Attachment 1 of this appendix .

Certification . All maps and cross sections of the sedimentation trap have been prepared by or
under the direction of, and certified by a qualified, registered, professional engineer .

Maps and Cross Sections . The topography and cross sections for the sediment trap are provided
on Plate PC7-4 .

Narrative . A description of the sediment trap is presented in Sections 732 .200 and 742 of this
appendix .

Subsidence Survey Results . No underground coal mining will occur beneath the proposed
sediment trap. Therefore, there will be no effects on the sediment trap from subsidence .

Mining and Reclamation Plan
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Hydrologic Impact . The hydrologic and geologic information required to assess the hydrologic
impacts of the proposed sediment trap are presented in Section 724 and Chapter 6 of this M&RP,
respectively .

Design Plans and Construction Schedule . There are no additional structures proposed for the
mining operation at this time . Any structures proposed in the future will not be constructed until the
Division has approved the detailed design plan for the structure .

733.200 Permanent and Temporary Impoundments

Requirements . The sediment trap has been designed using current, prudent engineering
practices .

Permanent Impou ndments . There are no permanent impoundment structures proposed for use
in mining and reclamation operations within the disturbed and adjacent areas .

Temporary Impoundments. The Division's authorization is being sought for the construction of
the sediment trap as a temporary impoundment at the fan portal site as part of coal mining and
reclamation operations .

Hazard Notifications . The sediment trap will be examined for structural weakness and erosion
and if a potential hazard to the public exists the Division will be promptly informed. A plan will be
formulated to mitigate the hazard associated with the sediment trap .

740 DESIGN CRITERIA AND PLANS

741 General Requirements

This appendix includes site-specific plans that incorporate minimum design criteria for the control
of drainage from disturbed and undisturbed areas associated with the Pace Canyon Fan Portal Site .

7-12-5
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742 Sediment Control Measures

742.100 General Requirements

Design. Sediment-control measures have been designed to provide the following :

•

	

Prevent additional contributions of sediment to stream flow or to runoff outside the
permit area ;

•

	

Meet the effluent limitations defined in Section 751 ; and

•

	

Minimize erosion to the extent possible .

Measures and Methods . The sediment control measures at the site will include practices carried
out within and adjacent to the disturbed area . Sediment control methods will include :

•

	

Retention of sediment within the disturbed area ;

•

	

Diversion of runoff away from the disturbed area ;

•

	

Diversion of runoff using channels or culverts through disturbed areas to prevent
additional erosion ;

• Provision of silt fences, riprap, contemporaneous revegetation, vegetative sediment
filters, a sediment trap, and other measures that reduce overland flow velocities,
reduce runoff volumes or trap sediment ; and

•

	

Treatment of mine drainage in underground sumps .

742.200 Siltation Structures

General Requirements. Additional contributions of suspended solids and sediment to stream flow
or runoff outside the permit area will be prevented to the extent possible using alternate sediment
control measures and a sediment trap . The sediment trap will be constructed as soon as practical

Mining and Reclamation Plan
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when construction commences . The structures will be certified by a qualified registered
professional engineer .

The sediment trap has been designed and will be constructed and maintained as described in
Chapter 5 and Sections 733 and 743 .

The sediment trap is part of an alternate sediment control system at the site . Due to the small size
of the site a sedimentation pond is not reasonable . Thus alternate sediment control is being used .
A combination of sediment control methods will be used . As shown on Plate PC7-5A three types
of alternate sediment control will be used in addition to the sediment trap . In areas that will not be
disturbed after construction and which have 2 :1 slope or flatter the area will be deep gouged
mulched and hydroseeded. These areas include the topsoil stockpile and its 2H : 1 V slopes even
though there will also be a full containment berm around the stockpiles . This is the same sediment
control method that has been used during final reclamation of many siteswith great success . The
areas that may be disturbed during operation, such as the sediment trap area, and areas of very
steep slopes will be mulched and hydroseeded. Finally, the operational areas and areas prevented
from being vegetated by MSHA requirements will be covered by gravel or riprap . The gravel used
will be washed 2 inch minus gravel . In Attachment 2 of this appendix alternate sediment control
calculations have been made to demonstrate that the above three methods reduce the operational
sediment yield of the site to less than the pre-mining sediment yield . Thus, the alternate sediment
control measures sufficiently control sediment yield without the use of a sedimentation pond . The
proposed sediment trap will provide additional sediment control .

Sediment ponds . A single sediment trap has been designed for the site . The sediment trap will
be located in the southwest corner of the disturbed area .

Design, Construction, and Maintenance

Sediment Storage Volume . The sediment trap has been designed to control sediment from
disturbed and undisturbed areas . The disturbed area contributing runoff to the sediment trap
contains 3 .03 acres from watershed PCWS-1 (portions of which will be undisturbed or
contemporaneously reclaimed) and the south topsoil stockpile . As discussed previously the
sediment trap will be installed in addition to alternate sediment control measures . The sediment
load of the runoff flowing into the sediment trap will be less than if an equal amount of runoff from
an undisturbed area flowed into the sediment trap. Thus, sediment is expected to accumulate

7-12-7
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slowly. Since this is not a sedimentation pond there is not a maximum specified sediment storage
volume. However, sediment will be removed when accumulated sediment fills up approximately
half of the sediment trap's capacity .

Detention Time . The combination of the alternate sediment control measures and sediment
trap should allow any effluent to meet UPDES and 40 CFR Part 434 limitations .

Desiqn Event . The sediment trap has been designed to contain about 28 % of the runoff
resulting from the 10-year, 24-hour precipitation event before runoff flows out the spillway. The
sediment trap can hold 70% of the 10-year, 24-hour precipitation event if the spillway is plugged

Sediment Trap Description . Watershed PCWS-1 and the south topsoil stockpile area define
the area that flows to the sediment trap . This watershed includes both disturbed and undisturbed
areas .

The curve numbers used to determine the runoff volumes were based on information presented in
Attachment 1 of this appendix. The area weighted average curve number for PCWS-1 was
estimated to be 83 . Refer to Table 7-1 for a list of all disturbed and undisturbed watershed areas .

The storm runoff volume to the sediment trap resulting from the 10-year, 24-hour storm event was
calculated to be 7259 cubic feet (0 .17 acre-feet). The calculations, presented in Attachment 1 are
based on hydrologic design methods described in Appendix 7-10. As presented above, the
maximum sediment storage volume is approximately half of the sediment trap capacity or about
1000 cubic feet) .

The spillway on the sediment trap will be set at an elevation of 6991 .0. The spillway will be an
eighteen inch CMP . As calculations in Attachment 1 demonstrate, this spillway can easily pass the
runoff from a 25-year 6-hour storm event .

From the final analysis of the 25-year, 6-hour storm event, the maximum inflow rate to the sediment
trap from storm runoff under design conditions was calculated to be 0 .88 cubic feet per second
(cfs) . Although the sediment trap will reduce the peak outflow the same flow of 0 .88 cfs was used
to design the spillway . The spillway has a maximum capacity of 5 .5 cfs without generating a
headwater. The top of the sediment trap embankment will be at least 3 feet above the inlet

I*
7-12-8
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elevation for the spillway. Therefore, the trap has been designed with adequate freeboard. The
spillway outlet will be protected by the placement of D50= 6 inch riprap (minimum) .

TABLE 7-1

SUMMARY OF WATERSHED DATA

See Plates PC7-5, and 7-6 for watershed boundaries

TABLE 7-2
STAGE-CAPACITY CURVE FOR THE SEDIMENT TRAP

7-12-9

ELEVATION (FT) AREA (Fr) INCREMENTAL
VOLUME (Fr)

CUMULATIVE
VOLUME (FT3 )

6,986 55.5 0

347.3

6,988 291 .8 347 .3

933 .3

6,990 641 .5 1280.6

1740.3

6,992 1098.8 3020.9

2909 .3

6,994 1810.5 5930.2

Watershed (a) Curve Number Area (acres)

Time of Concentration

(hours)

PCWS-1 83 2.73 0.044

PCWS-2 80 2.55 0.038

PCWS-3 80 37.47 0.126

PCWS-4 80 149.30 0.235

Topsoil (South) 80 0.3 0.017
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Dewatering Device . The primary spillway will be the only outlet for stormwater in the
sediment trap. Water will be discharged from the pond in accordance with UPDES guidelines .

Short Circuitinq . Short circuiting may occur if the storage capacity of the sediment trap is
exceeded. However, the alternate sediment control measures will adequately control the sediment
yield from the site . The sediment trap will still provide sediment control beyond what is required .

Sediment Removal . Sediment removal from the sediment trap will occur when the sediment
level reaches approximately 50% of the sediment trap's storage capacity . This corresponds to an
approximate elevation of 6989 .5 or 1 .5 feet below the spillway inlet elevation . The sediment
removed from the sediment trap will be transported and disposed of as discussed in Chapter 5, and
Chapter 7, Section 732 .200 of this M&RP. Water that meets the quality standards set forth in the
UPDES permit will be discharged to Pace Creek before sediment cleanout begins . Water not
meeting the standards will be used for dust suppression within the disturbed area or on mine
roadways .

Excessive Settlement . The majority of the sediment trap is to be excavated from native
undisturbed material or from under the existing road, thereby making settlement highly unlikely .
Less than 4 feet of the embankment will be constructed . The portion of the embankment to be
constructed will be constructed in a manner to minimize settlement .

Embankment Material . During construction of the sediment trap, any material to be used
in the embankment will be inspected to ensure the material is free of sod, large roots, frozen soil,
and acid- or toxic forming coal-processing waste .

Compaction. The sediment trap will be primarily excavated out of native undisturbed ground,
thereby eliminating the need for additional compaction . Any portion of the embankment constructed
will be compacted to a minimum dry density of 90 % as determined by ASTM D1557 .

MSHA Sediment Ponds . MSHA requirements defined in 30 CFR 77 .216 are not applicable
at this site . Refer to Section 732 .200 .

Other Treatment Facilities . There are no other treatment facilities within the mine permit area .

7-12-1 0
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Exemptions. No exemptions are being proposed at this time .

742.300 Diversions

General Requirements. The diversions within the permit area will consist of drainage ditches and
culverts. All diversions within the permit area have been designed to minimize adverse impacts to
the hydrologic balance, to prevent material damage outside the permit area, and to assure the safety
of the public .

All diversions and diversion structures have been designed and will be constructed, and maintained
and used to :

Be stable ;

Mining and Reclamation Plan
Appendix 7-12
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Provide protection against flooding and resultant damage to life and property ;

Prevent, to the extent possible, additional contributions of suspended solids to stream flow
outside the permit area ; and

Comply with all applicable local, state, and federal laws and regulations .

All diversions within the disturbed area will be removed when no longer needed . The diversions will
be reclaimed in accordance with the reclamation plan defined in Chapter 5 .

Peak discharge rates from the undisturbed and disturbed area drainages within the area were
calculated for use in designing diversion ditches and culverts . The storm runoff calculations for the
temporary diversion structures were based on the 10-year, 6-hour precipitation event of 1 .35 inches .

Curve numbers were based on those defined in Attachment 1 of this appendix and professional
judgement. A description of the methods used to determine the peak discharge rates is presented
in Appendix 7-10 of this M&RP .

The disturbed and undisturbed drainage areas within and above the facilities area are presented on
Plate PC7-5 . A summary of the characteristics of watersheds contributing to the diversions is
presented in Table 7-1 .

7-12-11
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All proposed diversions are presented on Plate PC7-5 . The minimum capacity and freeboard of
each diversion ditch and culvert was determined based on the minimum ditch slope . The maximum
velocity and need for a channel lining or outlet protection was calculated based on the maximum
ditch or culvert slope . Slopes were measured from a aerial topography generated with a 1 foot
contour interval . A description of the methods used to determine diversion capacities, flow
velocities, and riprap sizes is presented in Attachment 1 of this appendix . All diversion calculations
are presented in Attachment 1 of this appendix .

Diversion of Perennial and Intermittent Streams . No perennial streams will be diverted at this
site. The 24-inch culvert PCUC-2 will divert the runoff from the intermittent stream south of the
portal . The 36-inch culvert PCUC-3 will divert runoff from the intermittent stream north of the site .
The design calculations for both culverts can be found in Attachment 1 of this appendix .

Diversion of Miscellaneous Flows . Diversion ditches and culverts have been utilized within the

fan portal area to divert miscellaneous flows from disturbed and undisturbed area drainages .

Is Diversion Ditches . A summary table of the minimum channel geometry, channel slope, peak
discharge, minimum riprap requirements, maximum flow velocity and minimum freeboard values
for each diversion ditch within the facilities area is presented in Table 7-3 . All calculations are
contained in Attachment 1 of this appendix . Each ditch has adequate capacity and erosion
protection to safely pass the peak flow resulting from the 10-year, 6-hour precipitation event . A
description of the diversion ditches within the facilities area is presented in Section 732 .300 .

Diversion Culverts . A summary table of the culvert size, slope, peak discharge, outlet riprap, and
outlet flow velocity for each culvert within the facilities area is presented in Table 7-9 .

Calculations are contained in Attachment 1 of this Appendix . Culverts were designed to convey the
peak runoff resulting from the 10-year, 6-hour precipitation event . A description of the diversion
culverts within the facilities area is presented in Section 732 .300 .

Diversion Berms . Although several berms are noted on Plate PC7-5, these will be installed primarily
to meet MSHA requirements for safety concerns adjacent to slopes . However, these berms may
also locally convey runoff from higher-elevation pads to lower-elevation pads, where it will be

7-1 2-12
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(a) Peak discharge resulting from the 10-year, 6-hour precipitation event .

Note :

	

Constructed dimensions of the ditches may vary . However, an adequate cross section will be maintained to
ensure that the ditches have adequate hydraulic capacity .

TABLE 7-4
SUMMARY OF DIVERSION CULVERTS

Mining and Reclamation Plan
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TABLE 7-3
SUMMARY OF DIVERSION DITCHES

(a) Peak discharge resulting from the 10-year, 6-hour precipitation event except culverts PCDC-1 (designed for
the peak discharge resulting from the 25-year, 6-hour event) .

7-12-1 3

Diversion Culvert
Minimum
Diameter

(in)
Material Inlet Type

Outlet
Slope
(%)

Peak
Flow ( a)

(cfs)

Outlet
Riprap D5o

(in)

PCUC-1 18 CMP Mitered 7 .9 0.49 none

PCUC-2 24 CMP Mitered 10.7 5.96 12

PCUC-3 36 CMP Mitered 2 .5 19 .05 6

PCDC-1 18 CMP Mitered 24.2 1 .39 9

Mine Water
Discharge Culvert

6 HDPE NA 28 .2 0.70 15 - 18

Diversion

Minimum

Bottom
Width (ft)

Minimum Minimum
Top

	

Depth
Width (ft)

	

(ft)

Side
Slopes

(H :V)

Minimum
Slope

(%)

Maximum
Slope
(%)

Peak
Flow(a)

(cfs)

Required
Riprap

D50 (in)

Minimum
Freeboard

(ft)

PCUD-1 0 4.0

	

1 .0 2:1 3 .6 10.0 0.57 none 0.67

PCD-1 1 4.0

	

1 .0 2:1 14.3 36.4 0.54 none 0.88

PCD-2 1 .25 5.25

	

1 .0 2:1 16.7 50.0 0.06 none 0.97
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conveyed via diversion ditches to the sediment trap . Since none of the berms have been designed
specifically to convey runoff, no calculations concerning the hydraulic characteristics of these berms
are provided .

742.400 Road Drainage

All Roads. The BLM road will be realigned as shown on Plate PC5-2, in Appendix 5-10 . Once the
road has been realigned it will be maintain as the rest of the road above and below the realigned
segment .

743 Impoundments

All pertinent information regarding the sediment trap is presented in Sections 732 .200 and 742.200 .

744 Discharge Structures

The discharge structures within the permit area will be the spillway on the sediment trap and a
discharge line from the underground workings . The spillway on the sediment trap will adequately
pass the peak discharge from the 25-year, 6-hour precipitation event . Detailed information
concerning the sediment trap is presented in Sections 732 .200 and 742 .200 .

The spillway on the sediment trap will consist of a 18-inch diameter CMP . The spillway will
discharge to a tributary of Pace Creek . The design calculations for the spillway is presented in
Attachment 1 of this appendix. The spillway details are presented on Plate PC7-4 .

744.100 Erosion Protection

The only discharge structures associated with an impoundment will be the spillway from the
sediment trap . The flow velocity at the spillway outlet under peak flow conditions is 7 .19 fps . This
velocity is considered to be erosive . Therefore, riprap with a D 50 of 6 inches (minimum) will be
installed at the culvert outlet. The calculations for the spillway outlet are presented in Attachment
1 of this appendix .

7-12-14
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744.200 Design Standards

All discharge structures within the disturbed area have been designed and will be constructed
according to standard engineering procedures .
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APPENDIX 7-12
ATTACHMENT 1

Hydrology Calculations



EARTHFAX ENGINEERING, INC .
ENGINEERS / SCIENTISTS

PROJECTL4 L ?a E - 0 7

COMPUTED L VT

CHECKED

PAGE	I	OF .

DATE 1p-25_Q'y

DATE

(Z'A,,P'al ldecal-41s

to-yr 6 -ham

	

ii 3 gin .

z q- k r-

	

ja

051A4- br,

Vc~c,'--ct4-49m / HXc,~ ra/o 6 / ' r-- soil 9rou,

Cowd W io vN I ca h0{ F,' r iJ d ,S c-t"
: f~' 4j

7-in-c-
/" C.

~T G'J
(°1'1c-

',r"k

	

~`

'

	

,SD

	

I III

	

~ Y,1 '4r,n,c4c &r

rl e,4 14 r i e 9 6 (~o c_ I't ._ V ~A~r r o,

	

/rte q ,-,.v(

	

A/0

4

	

ac- tc. ",o c-- 7Q (

!` =l A r e a,
/ W

L•t ( I ~~' , i C

	

fi r ~ s ~lZ L
H ydr-plog,4.' foil Grp",c' ors )0 -For -f -At

	

-soils .

{~ G ~~ ,~ v ( G r. 4

	

o h

	

r

o~~JC-~lf?o~fi0h

	

of

CtJK~IE'_lpn .

4 cc0 r`0,n9 4-D vbIt- 2 -2a~ C l05 3 T ~ t- Go~_r- ve,

oop,/- 1 e~

	

,~ ©I'of ,r- iot -

	

e- I C C 4 i'io," ec.(



0
EARTHFAX ENGINEERING, INC .

ENGINEERS / SCIENTISTS

PROJECT toL'Fo I-Q7 PAGE Z'	OF

COMPUTED L107	DATE 4 r"

G WA= DATE

/ /-71c ..

	

C (-t,rL/c

to r_ 31

	

-S c

	

`~a ipi-r- 1 .1 lCyo'~ i 0 f ~ l r a f fa c h Y" 1~+ t

e c r trvc,

W Q c~ J ~G.~1 Q,r

	

£A1

	

t4 n p~-

co"

	

ohnlr-i-I ~pel .

11

	

f~L -tht c ~,-~ ~

	

.~ ~ e ~ 1'1a v ,~, GZ C rV

	

rj LA Pvl bt-r

T~t

	

%I't 'Ar-

	

4t4Q

GDd--oi ?Lt , 4 frl0 I' 4(Av a-a~- arc f

	

rood- a -.t ~va-"t orcc.~

	

re.c/A l mae
a r as c . 71, t

	

GG~r vc

	

G l E.. yLe z l

	

-~ `~

	

p~{, a`r," M 1 ~ ~. jp

	

N S; t-j~

	

4 n

~uEQ~rz

	

= De y5 4cr"

	

0i = Ao

~UA~C /,~'Jla C

	

D,

	

is c ~c

	

(f N 8 1

2, 7 3

	

c"r R

ki (/1

W I Ll

	

U JA I t D

	

z- e4 f CIO 5 o

	

t ,~

n vt vi, & e^- f or

Z

a vic -~ crs k7 r _,t w' L4 -ih e-
bel`14

	

aro-qo-t .4-i~" fadoc'k'-V ;/ - ae'v,cJ+ 'fat `.'Q crc(.,yam.( bo"~ of4~Y . `1,i i ;1G. . v'/1/

Ck,- VL HwMlbc-, for- 4 r6GlG`a^ 't

I nL f''or~'cf 0(0.rD''f f4-Of k,4/Ic. Wl//

	

c `f rcofc L A .l

L L 1a~ 7C-ot fa ArA a G t®C ~r~ , -r A' C r- L

w,,/! bt C'sI 4r eJ-

rot---t arGq-r

" 1'

	

Fo
~_82-3 '? 3

l

Qh~



0

•

	

2$

10 'd

Table 2-2d .-Runoff curve numbers for and and semiarid rangelands'
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Cover type
Hydrologic
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low-growing brush . with brush the Fair 71 81 89
minor elemrrrt . Good 62 74 85

Uxk-a pen-mountain hr-u.h mixture ofoak brush, Poor 66 74 79
aspen. mounucrn mahogany. bitter hrw-th. maple, Fair 48 57 63
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Table 9.1 .--Runoff curve numbers for hydrologic soil-cover complexes

(Antecedent moisture condition II, and Ia = 0 .2 S)

Close-drilled or broadcast .
Including right-of-way .

y

Cover
Land use

	

Treatment

	

Hydrologic
or practice

	

condition
Hydrologic soil group

A B C D

Fallow

	

Straight row 77 86 91 94+
Row crops

	

" Poor 72 81 88 91
if Good 67 78 85 89

Contoured Poor 70 79 84 88
it

	

. Good 65 75 82 86
"and terraced Poor 66 -74 80 82
It

	

ft

	

'

	

it. Good 62 71 78 - 81

Sma.11

	

Straight row Poor 65 76 84 88
grain Good 63 75 83 87

Contoured Poor 63 74 82 85
Good 61 73 81 84

"and terraced Poor 61 72 79 82
Good 59 70 78 81

Close-seeded Straight row Poor 66 77 85 89
it

	

itlegumes J Good 58 72
or

	

Contoured Poor 75 8183 8585
itrotation Good 55 69 78 83

meadow

	

stand terraced Poor, 63 73 80 83
"and terraced Good 51 67 76- 80

Pasture Poor 68 79 86 89
or range Fair 4 9 69 79 84

Good 39 61 74 80
Contoured . Poor 47 67 81 88

tt Fair 25 59 75 83
tt Good 6 35 70 79

Meadow Good 30 58 71 78

Woods Poor 4 5 66 77 83
Fair 36 60 73 79
Good 25 55 70 77

Farmsteads 59 74 8 86

Roads (dirt) ?I 72 82 87 a9
(hard surface) 74 8i+- 90 92



Notes

Watershed locations can be found on Plates PC7-5 and PC7-6
S=1000/CN-10
Y = average watershed slope = (length of contour lines)(contour interval)/(watershed area)
I = hydraulic length
L = watershed lag =( I"0.8(S+1)"0.7) I (1900(Y)"0 .5)
Time of Concentration + 1 .67L
Peak Flow is based on a 10-yr 6-hr storm event (calculations can be found on pages 6 to 9a)

Watershed
Area a

Drainage
Area (ac)

Curve
Number

S
(in)

Y
(%) (ft)

L
(hr)

Time of
Conc. (hr)

Peak Flow
,(cfs)

PCWS-1

	

2.73

	

83

	

2.048

	

46.9

	

560

	

0.026

	

0.044

	

0 77
PCWS-2

	

2.55

	

80

	

2.500

	

70.9

	

535

	

0.023

	

0.038

	

0.49
PCWS-3

	

37.47

	

80

	

2.500

	

70.4

	

2377

	

0.076

	

0.126

	

5.96
PCWS-4

	

149.3

	

80

	

2.500

	

57.7

	

4563

	

0.141

	

0.235

	

19.05
Topsoil

	

0.3

	

80

	

2.500

	

50

	

160

	

0.010

	

0.017

	

0.06



9 Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I . D . :
PCWS-1

INPUT SUMMARY
---------------------------------------------------------
STORM :

	

WATERSHED
Dist.= SCS Type 'b'

	

Area = 2 .73 acres
Depth = 1 .35 inches

	

CN = 83.00
Duration = 6 .0 hrs

	

Time conc.= 0.04 hrs
---------------------------------------------------------

OUTPUT SUMMARY
--------------------------------------------------------

Runoff depth : 0.296 inches
Initial abstr: 0 .410 inches
Peak flow:

	

0.77 cfs ( 0.281 iph )
at time : 2.505 hrs

---------------------------------------------------------

6
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I .D . :
PCWS-2

INPUT SUMMARY
---------------------------------------------------------

STORM :

	

WATERSHED
Dist.= SCS Type 'b'

	

Area= 2.55 acres
Depth = 1 .35 inches

	

CN = 80 .00
Duration = 6.0 hrs

	

Time conc.= 0.04 hrs
---------------------------------------------------------

OUTPUT SUMMARY
--------------------------------------------------------

Runoff depth : 0 .216 inches
Initial abstr: 0.500 inches
Peak flow :

	

0.49 cfs ( 0.191 iph )
at time: 2.508 hrs

---------------------------------------------------------

7
Nv 1jt-t- 1-0 5'



9 Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I . D . :
PCWS-3

INPUT SUMMARY
---------------------------------------------------------

STORM :

	

WATERSHED
Dist.= SCS Type ' b'

	

Area = 37.47 acres
Depth = 1 .35 inches

	

CN = 80 .00
Duration = 6.0 hrs

	

Time conc.= 0.13 hrs
---------------------------------------------------------

OUTPUT SUMMARY
--------------------------------------------------------

Runoff depth : 0 .216 inches
Initial abstr: 0 .500 inches
Peak flow:

	

5.96 cfs ( 0.158 iph )
at time : 2.537 hrs

---------------------------------------------------------



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I . D . :
PCWS-4

INPUT SUMMARY

STORM :

	

WATERSHED
Dist .= SCS Type 'b'

	

Area = 149 .30 acres
Depth = 1 .35 inches

	

CN = 80.00
Duration = 6 .0 hrs

	

Time conc.= 0.24 hrs
---------------------------------------------------------

OUTPUT SUMMARY

Runoff depth : 0.216 inches
Initial abstr: 0 .500 inches
Peak flow :

	

19.05 cfs ( 0.127 iph )
at time : 2 .632 hrs

---------------------------------------------------------



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l . D . :
TOPSOIL

INPUT SUMMARY
---------------------------------------------------------

STORM :

	

WATERSHED
Dist.= SCS Type 'b'

	

Area = 0 .30 acres
Depth = 1 .35 inches

	

CN = 80 .00
Duration = 6 .0 hrs

	

Time conc.= 0 .02 hrs
-----------------------------------------------------

OUTPUT SUMMARY
--------------------------------------------------------

at time : 2 .502 hrs
---------------------------------------------------------

Runoff depth: 0.216 inches
Initial abstr : 0 .500 inches
Peak flow: 0.06 cfs ( 0.201 iph )
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PCUD-1 MIN SLOPE
Worksheet for Trapezoidal Channel

13
r'cv,'.r~~ !-o5

Project Engineer: Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6 .0 [614b]
01/25/05 02:40:58 PM

	

© Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

	

Page 1 of 1

• Project Description

Worksheet

	

Pace Canyon Pc
Flow Element

	

Trapezoidal Cha
Method

	

Manning's Formi
Solve For

	

Channel Depth

Input Data

Mannings Coeffic 0 .030 b-- ,- Ga,/-~
Slope

	

017000 ft/ft
Left Side Slope

	

2.00 V : H
Right Side Slope

	

2.00 V : H
Bottom Width

	

0.00 ft
Discharge

	

0.25 cfs

Results

Depth

	

0.56 ft < 1 .0 flIZ. e- oo0ar
Flow Area

	

0.2 ft2
Wetted Perimi

	

1 .25 ft
Top Width

	

0.56 ft
Critical Depth

	

0.43 ft
Critical Slope 0 .063775 ft/ft
Velocity

	

1 .61 ft/s
Velocity Head

	

0.04 ft
Specific Enerc

	

0.60 ft
Froude Numb

	

0.54•
Flow Type

	

3ubcritical



. Project Description

Worksheet Pace Canyon Pc
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For

	

Channel Depth

Depth

	

0.46 ft
Flow Area

	

0.1 ft2
Wetted Perim(

	

1 .02 ft
Top Width

	

0.46 ft
Critical Depth

	

0.43 ft
Critical Slope 0 .063775 ft/ft

Velocity

	

2.41 ft/s < 5''r/VS
Velocity Head

	

0.09 ft
Specific Enerc,

	

0.55 ft
Froude Numb

	

0.89
Flow Type

	

3ubcritical

Input Data

Mannings Coeffic 0 .030 bars.
Slope

	

050000 ft/ft
Left Side Slope

	

2.00 V : H
Right Side Slope

	

2.00 V : H
Bottom Width

	

0.00 ft
Discharge

	

0.25 cfs

Results

earf~

PCUD-1 MAX SLOPE
Worksheet for Trapezoidal Channel

Ik
ravs,A ) -05-

Project Engineer: Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6 .0 [614b]
01/25/05 02:42:34 PM

	

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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S Project Description

Worksheet Pace Canyon Pc
Flow Element Trapezoidal Cha
Method Manning's Form
Solve For

	

Channel Depth

Input Data

Mannings Coeffic 0 .035 r-ocky e,ar' i-L
Slope

	

p .143000 ft/ft
Left Side Slope

	

2.00 V : H
Right Side Slope

	

2.00 V : H
Bottom Width

	

1 .25 ft
Discharge

	

0.61 cfs

PCD-1 MIN SLOPE
Worksheet for Trapezoidal Channel

Results

Depth

	

0.13~t

	

0,Y 7
Flow Area

	

0.2 ft2
Wetted Perimi

	

1 .53 ft
Top Width

	

1 .38 ft
Critical Depth

	

0.19 ft
Critical Slope 0.038858 ft/ft
Velocity

	

3.66 ft/s
Velocity Head

	

0.21 ft
Specific Ener(

	

0.33 ft
Froude Numb

	

1 .85
Flow Type

	

supercritical

17
r'C 1f~..r-

	

I --o5

Project Engineer: Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6 .0 [614b]
01/25/05 02 :59:04 PM

	

© Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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PCD-1 MAX SLOPE
Worksheet for Trapezoidal Channel

18
rr-Virz 1 E-p5

Project Engineer : Richard White
untitled.fm2 EarthFax Engineering Inc FlowMaster v6 .0 [614b]
01/25/05 02 :58:10 PM

	

© Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

	

Page 1 of 1

0 Project Description
Worksheet
Flow Element
Method
Solve For

Pace Canyon Pc
Trapezoidal Cha
Manning's Form
Channel Depth

), e,ar14-

Input Data
Mannings Coeffic 0.035 ('
Slope

	

o,364000 ft/ft
Left Side Slope

	

2.00 V : H
Right Side Slope

	

2.00 V : H
Bottom Width

	

1 .25 ft
Discharge

	

0.61 cfs

Results
Depth

	

0.10 ft
Flow Area

	

0.1 ft2
Wetted Perimi

	

1 .46 ft
Top Width

	

1 .35 ft
Critical Depth

	

0.19 ft
Critical Slope 0 .038858 ft/ft
Velocity

	

4.93 ft/s G 5, 0 ~s nh r / ev ~~
Velocity Head

	

0.38 ft
Specific Enerc

	

0.47 ft
Froude Numb'

	

2.87•
Flow Type

	

Supercritical



Results

Depth

	

0.28 ft L /, O
Flow Area

	

0.4 ft2
Wetted Perim(

	

3.16 ft
Top Width

	

3.03 ft
Critical Depth

	

0.24 ft
Critical Slope 0 .028171 ft/ft
Velocity

	

1 .46 ft/s
Velocity Head

	

0.03 ft
Specific Enerc

	

0.31 ft
Froude Numb

	

0.70
Flow Type

	

3ubcritical

I M

BERM DESIGN MINIMUM SLOPE
Worksheet for Triangular Channel

184

Project Engineer: Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6 .0 [614b]
03/15/05 02:36:29 PM

	

© Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

	

Page 1 of 1

0 Project Description

Worksheet PACE CANYOP
Flow Element Triangular Char
Method Manning's Forrr
Solve For Channel Depth

Input Data

Mannings Coeffic 0.030 is - _

Slope 013000 ft/ft
Left Side Slope 1 .00 H : V
Right Side Slope 10.00 H : V
Discharge 0.61 cfs



BERM DESIGN MAXIMUM SLOPE
Worksheet for Triangular Channel

)gb

Project Engineer : Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
03/15/05 02:37 :03 PM

	

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

	

Page 1 of I

0 Project Description

Worksheet
Flow Element
Method
Solve For

PACE CANYOP
Triangular Char
Manning's Forrr
Channel Depth

Input Data

Mannings Coeffic 0 .030
Slope

	

116000
Left Side Slope

	

1 .00
Right Side Slope 10.00
Discharge

	

0.61

(2,r-c. .

ft/ft

H : V
H : V

cfs

Results

Depth

	

0.18 ft
Flow Area

	

0 .2 ft 2
Wetted Perim(

	

2.09 ft
Top Width

	

2.01 ft
Critical Depth

	

0.24 ft
Critical Slope

	

0.028171 ft/ft F
Velocity

	

3.33 ft/s ~
Velocity Head

	

0.17 ft
Specific Enerc,

	

0.35 ft
Froude Numb

	

1 .94
Flow Type

	

)upercritical

~ . Q ~s w . n' Ir°rc 3

0



is

PCD-2 MINIMUM SLOPE
Worksheet for Trapezoidal Channel

• Project Description

Worksheet
Flow Element
Method
Solve For

Pace Canyon
Trapezoidal Cha
Manning's Forms
Channel Depth

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.030 be re e-"'"
167000 ft/ft

2.00 H : V
2.00 H : V
1 .25 ft
0.06 cfs

Results

Depth 0.03 ft < 1.0 1

	

. o k.
Flow Area 3.4e-2 ft2
Wetted Perim( 1 .37 ft
Top Width 1 .36 ft
Critical Depth 0.04 ft
Critical Slope 0.039627 ft/ft
Velocity 1 .74 ft/s
Velocity Head 0.05 ft
Specific Enerc, 0.07 ft
Froude Numb 1 .92•
Flow Type supercritical

untitled .fm2 EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6 .0 [614b]
05/06/05 12:21 :25 PM

	

0 Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



• Project Description

Worksheet

	

Pace Canyon
Flow Element

	

Trapezoidal Cha
Method

	

Manning's Form
Solve For

	

Channel Depth

Depth

	

0.02 ft
Flow Area

	

2.5e-2 ft2
Wetted Perimi

	

1 .34 ft
Top Width

	

1 .33 ft
Critical Depth

	

0.04 ft
Critical Slope 0.039624 ft/ft
Velocity

	

2.44 ft/s . 5-O fP-r
Velocity Head

	

0.09 ft
Specific Enerc

	

0.11 ft
Froude Numb

	

3.16
•

	

Flow Type >upercritical

Input Data

Mannings Coeffic 0.030 bafc- SM~ K .,t

Slope

	

500000 ft/ft
Left Side Slope

	

2.00 H : V
Right Side Slope

	

2 .00 H : V
Bottom Width

	

1 .25 ft
Discharge

	

0.06 cfs

Results

PCD-2 MAXIMUM SLOPE
Worksheet for Trapezoidal Channel

Y70 /`~rJrc~O

1~o

Project Engineer: Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
05/06/05 12:21 :48 PM

	

© Haestad Methods, Inc . 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Project Description

Worksheet Pace Canyon P
Flow Element Circular Chann(
Method Manning's Forrr
Solve For

	

Channel Depth

Input Data

Mannings Coeffic 0 .024 GF4I
Slope

	

0 .079000 ft/ft
Diameter

	

18 in
Discharge

	

0.49 cfs

Results

Depth

	

0.18 ft
Flow Area

	

0 .1 ft2
Wetted Perime

	

1 .06 ft
Top Width

	

0.98 ft
Critical Depth

	

0.26 ft
Percent Full

	

12.0
Critical Slope

	

0.017527 ft/ft
Velocity

	

4.07 ft/s < SQ -fia r
Velocity Head

	

0.26 ft
Specific Energ:

	

0.44 ft
Froude Numbe

	

2.05
Maximum Disc

	

17.20 cfs
Discharge Full

	

15.99 cfs
Slope Full

	

0.000074 ft/ft
Flow Type

	

supercritical

PCUC-1
Worksheet for Circular Channel

yD

06

rtv1d r,) 1- 0 /5

Project Engineer: Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
01/25/05 03:24:41 PM
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0 Project Description

Worksheet PACE CANYON .
Flow Element Circular Channe
Method Manning's Form
Solve For

	

Channel Depth

0

Input Data

Mannings Coeffic 0.024
Slope

	

107000 ft/ft
Diameter

	

24 in
Discharge

	

5.96 cfs

Results

Depth
Flow Area
Wetted Perime
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head

	

1 .30 ft
Specific Energ :

	

1 .82 ft
Froude Numbe

	

2.65
Maximum Disc

	

43.12 cfs
Discharge Full

	

40.08 cfs
Slope Full

	

0.002366 ft/ft
Flow Type

	

supercritical

0.52 ft
0 .7 ft2

2.14 ft
1 .76 ft
0 .86 ft
26 .1

0.015815 ft/ft
9.15 ft/s a .4 ic:

PCUC-2
Worksheet for Circular Channel

r "'0 11op 1/1 t ~ G~JC.

27

Project Engineer : Richard White
untitled .fm2 EarthFax Engineering Inc FlowMaster v6 .0 [614b]
05/06/05 12:44:25 PM
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Project Engineer: Tom Suchoski
untitled .fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]
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Project Description

Worksheet PACE CAYON PORTAL
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.024
Slope 0.025000 ft/ft
Diameter 36 in
Discharge 19.05 cfs

Results

Depth 1 .19 ft L 3
Flow Area 2.6 ft2
Wetted Perimeter 4.09 ft
Top Width 2.94 ft
Critical Depth 1 .40 ft
Percent Full 39.8
Critical Slope 0.014132 ft/ft
Velocity 7.27 ft/s ?
Velocity Head 0.82 ft
Specific Energy 2.01 ft
Froude Number 1 .36
Maximum Discharge 61 .45 cfs
Discharge Full 57.12 cfs
Slope Full 0.002781 ft/ft
Flow Type Supercritical



untitled .fm2
10/29/04 11 :51 :28 AM

Mine Water Discharge Culvert
Worksheet for Circular Channel

7.1

Project Engineer : Tom Suchoski
EarthFax Engineering Inc

	

FlowMaster v6 .0 [614e]
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

	

Page 1 of 1

0 Project Description

Worksheet
Flow Element
Method
Solve For

Portal Canyon
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient 0.014 H . tipZ

Slope 0.282000 ft/ft
Diameter
Discharge

6 in
0.70 cfs

Results

Depth 0.17 ft
Flow Area 0 .1 ft2
Wetted Perimeter 0.63 ft
Top Width 0.47 ft
Critical Depth 0.42 ft
Percent Full 34.3
Critical Slope 0.017186 ft/ft
Velocity 11 .75 ft/s f-

	

r 1 r~,c rc,~ (.1 ;r
Velocity Head
Specific Energy
Froude Number
Maximum Discharge

2.15 ft 2
.32 ft

5 .85
2.98 cfs > d , -0 Discharge Full 2.77 cfs

Slope Full 0.018052 ft/ft
Flow Type Supercritical



0
180
68

156

144

L

42

~Z2
2

54
W

	

100
(D48

	

M

	

80 11-11

60E 50
40

30

1

3

2

15
0-1 .0

12

10,000
8,000

6,000

	

0 . 36 inches (3 .0 fast)
5,000

	

0 . 66 cf s

--4,000

	

yw

	

Hw

1-

	

D

	

(test)3,000

BUREAG OF PUBLIC ROADS JAN. 1963

2,000

400

LL-

	

200

20

4

600
500

300

tLW-

EXAMPLE

(1)

	

1 .8

	

5.4

(2)

	

2.1

	

6.3

2.2

	

6.6

*0 in feet

- .1 .0

a.
U3

ENTRANCESCALE

	

U.1TYPE
11

(1)

	

Headwall

	

3'.
Cz

(2)

	

Mitered to conform

	

lAJ
to slope

(3)

	

Projecting

To use scale (2) or (3) project
horizontally to scale (I), then
use straight inclined line through
0 and 0 scales, or reverse as
illustrated.
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I . D . :
PCWS-1 AND TOPSOIL STOCKPILE 25-YEAR 6-HOUR

INPUT SUMMARY
---------------------------------------------------------

STORM :

	

WATERSHED
Dist.= SCS Type ' b'

	

Area = 3 .03 acres
Depth = 1 .65 inches

	

CN = 83.00
Duration = 6.0 hrs

	

Time conc.= 0 .04 hrs
---------------------------------------------------------

OUTPUT SUMMARY
--------------------------------------------------------

Runoff depth : 0.468 inches
Initial abstr: 0 .410 inches
Peak flow:

	

1.39 cfs ( 0 .457 iph )
at time : 2.505 hrs

---------------------------------------------------------

32

o5-



0 Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I .[) . :

PCWS-1 10-YEAR 24-HOUR

INPUT SUMMARY
	 '

STORM :

	

WATERSHED :
Dist .= SCS Type 11

	

Area = 1 .93 acres
Depth = 1 .95 inches

	

CN = 83 .[}[}
Duration = 24 .0 hrs

	

Time conc .= 0 .05 hrs
	 '

OUTPUT SUMMARY
----------------------------

RUnoff depth : [) .661 inches

Initial abstr : [) .41O inches
Peak flow:

	

1 .42 cfs ( 0 .729 iph 1

@t time : T2 .{][)6 hrS
	 '
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Page 1 of 1

Project Description

Worksheet
Flow Element
Method
Solve For

PACE CANYON
Circular Channe
Manning's Form
Channel Depth

Input Data

Mannings Coeffic
Slope
Diameter
Discharge

0.024
242000 ft/ft

18 in
1.39 cfs

Results

Depth 0.23 ft
Flow Area 0.2 ft2
Wetted Perime 1 .20 ft
Top Width 1 .08 ft
Critical Depth 0.44 ft
Percent Full 15.2
Critical Slope 0.016692 ft/ft
Velocity 8.24 ft/s ' S.0
Velocity Head 1 .05 ft
Specific Energ : 1 .28 ft
Froude Numbe 3.67
Maximum Disc 30.11 cfs
Discharge Full 27.99 cfs
Slope Full 0.000597 ft/ft
Flow Type supercritical
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