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As stated in Section 521.100 of this M&RP, no buildings existed at the mine surface at the

time construction was begun on the Dugout Canyon Mrne. Nonetheless, Section 521.100 of

this M&RP indicates that two "existing structures" are present within the permit area which

were presumably "used in connection with or to facilitate coal mining and reclamation

operations for which construction began prior to January 21 , 1981" (see R645-100-200).

These are the existing county road and a UP&L power distribution line.

A description of the location of the existing county road within the permit area is provided in

Section 521.100 of this M&RP. lt is unknown when this road was initially constructed. This

road is currently a gravel road which will be modified by the County (see Section 527.200).

As indicated in Section 521.100 of this M&RP, it is anticipated that the county road will not be

relocated within the permit area.

The county road ends at the BLM/State property boundary, which is located approximately

300 feet northeast of the southwest edge of the proposed disturbed area boundary (i.e,, near

the upstream edge of the sedimentation pond). Those operations to be conducted within 100

feet of the county road include construction and operation of the sedimentation pond with its

associated inflow and outflow structures, construction and operation of the downstream end

of culvert UC-6 with its associated energy dissipator, construction and operation of sewer

pipeline and storage of materials, snow, or equipment. The owner of the land in this area is

the United States of America, as administered by the U.S. Bureau of Land Management. The

interests of the public and the landowner will be protected by:

Complying with the requirements of the BLM land lease.

Conducting the mining and reclamation operations in compliance with the
permit issued by the State of Utah.

Maintaining a guardrail along the south edge of the road at the outlet of culvert
UC-6 and the energy dissipator, whose height will be equal to at least the axle
height of the vehicles which frequent the road.
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Road Specifications. Cross sections of roads that will be used or maintained by SCM are

provided in Figure 5-1. Information regarding road drainage structures is presented in

Chapter 7.

The road which will access the mine is a county road that extends from the Soldier Creek

Road (Utah Highway 53) to the mine (a distance of approximately 7.5 miles). Carbon County

has upgraded this road to handle the increased traffic which is anticipated as a result of mine

operation. The County constructed the upgrade and charges SCM a toll for use of the road.

General specifications for the site roads are provided in Table 5-3. As indicated in Figure 5-1

and Table 5-3, the primary haul road and the coal storage pad, substation access, and portal

pad access roads will consist of 2 to 4 inches of granular material, asphalt, or concrete on a

compacted, in-place subgrade. The surface of the roads will generally slope at angles of 1

to 2 percent for drainage. The grade of the disturbed-area primary roads will vary, but should

not exceed 10% generally or 14o/olocally. Specifically, the primary haul road (see Plate 5-2)

will be constructed at a grade of approximately 7o/o, the coal storage pad road will generally

be constructed at a grade of 14o/o, the substation access road will be constructed with an

approximate grade of 13o/o, the portal pad access road will be constructed at a grade of about

13o/o, 
"nd 

the water tank access road will exist in its current location with an approximate

grade of 10 to 14o/o. The primary water tank access road and the ancillary survey-monument

access road will be graded and maintained as a dirt road.

Drainageway Alterations. Alterations of Dugout Creek are planned to accommodate the

needs of transportation systems. These alterations consist of installation of culverts in two

locations - one on the eastern tributary of Dugout Creek and one along Dugout Creek,

beginning approximately 150 feet upstream from the confluence with the eastern tributary and

extending downstream to near the sedimentation pond (culverts UC-5 and UC-6, respectively,

as noted on Plate 7-5). Pace Creek will not be impacted by the Pace Canyon Fan Portal Site.

Culverts UC-S and UC-6 provide several advantages, including: allowing coal haulage trucks

to enter and leave the surface facilities area, protecting Dugout Creek from coal fines and
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A final advantage of installing the Dugout Creek culvert throughout the disturbed area is the

improved safety for surface operations that the culvert affords. In several areas of the site,

the embankments into the stream have been over steepened by past activities, with vertical

slopes present in selected areas where deep down cutting has occurred from past blockage

of an old culvert at the site. Installation of the Dugout Creek culvert has eliminated the safety

hazard associated with most of these steep slopes.

R645-301-358.400 requires that coal mining and reclamation operations be conducted in a

manner that "will avoid disturbance to, enhance where practicable, restore, or replace,

wetlands and riparian vegetation along rivers and streams . . ." (emphasis added). Installation

of culverts UC-S and UC-6 can unfortunately not be accomplished in a manner that will avoid

disturbance to the riparian vegetation along Dugout Creek. However, as noted in Section

322.200 of this M&RP, the lost riparian vegetation will be replaced within the Dugout Creek

watershed during the operational period at a ratio of three feet of replacement for every one

foot of lost vegetation. This action will also immediately enhance the riparian vegetation in

the areas where the mitigation is implemented.

Furthermore, during reclamation of the site, the riparian vegetation within the disturbed area

will be both enhanced and restored. Enhancement of the riparian vegetation will be facilitated

through the construction of reclaimed Dugout Creek channels which, as indicated in Section

762.100 of this M&RP, have been specifically designed to improve the geomorphological

stability of the stream. By increasing this stability, the riparian vegetation will be enhanced

and restored along the stream to a condition which more closely mimics that which probably

existed prior to disturbance of the site. Hence, through installation of culverts UC-S and UC-

6, the requirements of R645-301-358.400 will be met by immediately replacing and enhancing

riparian vegetation in the Dugout Canyon watershed, and by ultimately (upon reclamation)

restoring the riparian vegetation within the disturbed area. The enhancement, restoration, and

replacement activities will result in an improvement of the riparian system to a condition which

greatly exceeds that which is present prior to installation of the culverts.
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Sedimentation Pond Removal and Interim Sediment Gontrol. Prior to the start of reclamation

activities, temporary silt fences will be emplaced in the stream channel perpendicular to the

flow direction in accordance with Figure 5-4. A minimum of four such silt fences will be

installed in the creek downstream from the by-pass culvert (UC-6) outlet but within the

disturbed area prior to removal of the culvert. The downstream-most silt fence will be installed

in the stream at the downstream end of the disturbed-area boundary, downstream from the

location of the energy dissipater. The silt fences will be located in an area convenient for

maintenance and cleanout. The silt fences will be removed when reclamation construction

activities are completed. During reclamation activities, the silt fences will be periodically

inspected and accumulated sediment will be removed from behind the silt fences when

required to minimize downstream impacts.

The sedimentation pond and sediment trap in Pace Canyon will be retained for as long as

practical during reclamation. Once backfilling and grading operations proceed to the location

of the pond, it will be removed. Because the pond is designed primarily as an excavated

structure, removal of the pond will consist primarily of backfilling. This removal will be

accomplished using backhoes, loaders, dozers, and other appropriate earthmoving

equipment.

As soon as regrading of an area no longer allows that area to drain to the sedimentation pond

or sediment trap, silt fences will be installed along the base of the slopes adjacent to Dugout

Creek and Pace Creek and its tributaries to control erosion on an interim basis prior to

revegetation success. These silt fences will be installed using a supportive backing and

burying the toe of the filter fabric as noted in Figure 5-4.

On a temporary basis, straw-bale dikes may also be installed as necessary to control

localized erosion prior to the establishment of revegetation efforts. lf installed, locations of

the straw-bale dikes will be selected to reduce sediment contributions to runoff based on field

observations. Straw-bale dikes will be installed by keying the bales into the ground as noted

in Figure 5-4.
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Potential Hydrocarbon Gontamination. Diesel fuel, oils, greases, and other hydrocarbon
products will be stored and used at the site for a variety of purposes. Diesel and oil stored in
above-ground tanks at the mine surface facilities may spill onto the ground during filling of the
storage tank, leakage of the storage tank, or filling of vehicle tanks. Similarly, greases and other
oils may be spilled during use in surface and underground operations.

The probable future extent of the contamination caused by diesel and oil spillage is expected to be
small for three reasons. First, because the tanks will be located above ground, leakage from the
tanks will be readily detected and repaired. Second, spillage during filling of the storage or vehicle
tanks will be minimized to avoid loss of an economically valuable product.

Finally, the Spill Prevention Control and Countermeasure Plan which will be developed for the site
will provide inspection, training, and operation measures to minimize the extent of contamination
resulting from the use of hydrocarbons at the site. This plan is not required to be submitted.
However, a copy will be maintained at the mine site as required by the Utah Division of Water
Quality.

Road Salting. When necessary for safety purposes, salt and/or ice melting compounds will be
used on paved road areas. The paved road areas report to the sediment pond for treatment. No

Coal Haulage. Coal will be hauled over the county road from the mine portal area to the Soldier
Creek Road and thence to its ultimate destination. In the event of an accident which causes coal
to spill from the trucks, residual coal following cleanup of the spill may wash into local streams
during a runoff event. Possible impacts to the surface water are increased total suspended solids
concentrations and turbidity from the fine coal particulates. The probability of a spill occurring in
an area sufficiently close to a stream channel to introduce coal to the stream bed is considered
smal l .

In addition to spills, wind may carry coal dust or small pieces of coal from the open top of the coal
trucks into creeks near the roads. The impact from fugitive coal dust is considered to be
insignificant due to the small amounts lost during haulage in the permit and adjacent areas.

Water Replacement. The water consumed in operating underground equipment, dust
suppression, and evaporation is obtained from ground water sources. These underground water
sources are not connected to the surface waters in the area. Research has been performed by the
mine to verify that water currently entering the mine is not coming from the surface or depleting
surface waters. Continued monitoring by the mine of the surface waters and seeps and springs
flows in the permit and adjacent areas have shown no discernable impacts due to mining activities.
It is the operator's position that the water consumed in operating Dugout Canyon Mine is not
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Creek or Pace Creek. This water will be discharged in a controlled manner, in accordance
with an approved UPDES permit, via a pipeline from the mine to the creek. The Dugout Creek
discharge point is anticipated to be located at the upstream inlet to the Dugout Canyon
culvert, UC-6. lf the discharge occurs to a point outside of the culvert, riprap will be placed
at the outlet of the pipe to prevent erosion. The Pace Creek discharge point will be located
southeast of the fan shaft. The pipe will discharge directly to the creek. The pipe outlet will
be riprapped to prevent erosion. Any erosion that occurs at the points of discharge will be
repaired as soon as practical.

Surface Water Protection. To protect the hydrologic balance, coal mining and reclamation
operations will be conducted to handle earth materials and runoff in a manner that minimizes
acidic or toxic drainage, prevents, to the extent possible, additional contributions of
suspended solids to streamflow outside the permit area, and otherwise prevents water
pollution. Additionally, SCM will maintain adequate runoff- and sediment-control facilities to
protect local surface waters.

During initial construction to develop the surface facilities, and prior to installation of all runoff-
and sediment-control facilities as outlined in Section 732 of this M&RP, silt fences will be
installed along the top bank of Dugout Creek and its eastern tributary in areas prior to
disturbance. These silt fences will be installed in accordance with Figure 5-4. lf required for
control of local erosion, straw-bale dikes may also be installed at the site during initial
construction. These dikes will also be installed in accordance with Figure 5-4. The silt fences
and straw-bale dikes will be periodically inspected, and accumulated sediment will be
removed as needed to maintain functionality. Once the sedimentation pond, ditches, and
culverts are installed, the silt fences and straw-bale dikes may be removed.

During initial construction to develop the surface facilities in Pace Canyon, and prior to
installation of all runoff- and sediment-control facilities as outlined in Appendix 7-12 of this
M&RP, silt fences will be installed along the disturbed area boundary and along the tributary
drainages upstream and downstream of the surface facilities. These silt fences will be
installed in accordance with Figure 5-4. lf required for control of local erosion, straw-bale
dikes may also be installed at the site during initial construction. These dikes will also be
installed in accordance with Figure 5-4. The silt fences and straw-bale dikes will be
periodically inspected, and accumulated sediment will be removed as needed to maintain
functionality. Once the sedimentation trap, ditches, and culverts are installed, the interim silt
fences and straw-bale dikes will be removed.

Once the runoff- and sediment-control facilities outlined in Section 732 have been installed,
these structures will prevent additional contributions of suspended solids to streamflow
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Allowing all upstream runoff in Dugout Creek to bypass the disturbed area through
the use of culverts;
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.

The location of each diversion ditch or culvert for the main facility area is presented on Plate 7-5
or in Addendum A to Appendix 7-9. Details regarding design of the diversions are presented in
Appendix 7-9. A brief list of the proposed diversion structures follows (refer to Plates 7-6 through
7-8 for the location of each watershed boundary):

Diversion Ditches:

. Interceptionditch UD-1 alongthesoutheastborderof thedisturbedareawitlcollects
runotf from adjacent undisturbed watersheds and direct the runoff into Dugout
Creek.

. Disturbed drainage ditches DD-1a through DD-3cf witl-te-are located within the
main portion of the facility pad, directing disturbed-area runoff from this pad toward
the sedimentation pond.

. Disturbed drainage ditch DD-3a8 through DD-3c witFb'eare located along the north
edge of the road that accesses the large and small substation pads. Runoff from
ditches DD-3a8 through DD-3c witFt'ais conveyed to the sedimentation pond via
cu |ve r tDc-57andd i t chesDD-2a7 th roughDD-2d ' f f i

ffiE€6

ia

. Disturbed drainage ditches DD-4 through DD-714 are wilFbqlocated along the west
side of the watertank access road, is

. These ditches convey runoff from
the water tank access road to culverts DC-7 through DC-9. Culverts DC-8 and DC-
9 discharge to the slope above Dugout Creek because crests in the road prevent
runoff from reaching the sedimentation pond. Ditch DD-4 and Culvert DC-7 also

a

7-68



Canyon Fuel Company, LLC
SCM/Dugout Canyon Mine

Mining and Reclamation Plan
May 26,2006 2005

discharge to the slope above Dugout Creek. Although runoff in DD-4 could reach
the sediment pond it has been diverted because the runoff was creating large
puddles and mud holes in front of the principle access portal. Alternate sediment
control is provided for discharge from these ditches and culverts (see Section
742.200 of this M&RP).

io'n

ires

Diversion Culverts:

Culverts DC-4 is located along the northwest
portion of the main facility pad. Thisese culverts-wilt conveys runoff from DD-2e to
DD-2d and to@he sedimentation pond. fuveffi#ffi

Culvert DC-64 will convey runotf from the portal pad via a drop inlet to the lower
facility pad. This runoff will ultimately discharge to the sedimentatlon pond via
ditches DD-96 and DD-27 and culvert DC-s.
Culvert DC-16 will convey water from ditches located on the south side of the facility
pad to the sedimentation pond.

. Culvert DC-57 will convey water from the substation access road into ditch DD-27
and then to the sedimentation pond. A drop inlet is wilFbsused on this culvert. :Fhe

o Culverts DC-7A, DC-8 and DC-9 are witFbalocated along the water-tank access
road, conveying runoff from the roadside ditches to Dugout Creek. Because of the
presence of the crest in the road between the facility pad and these culverts, this
runoff cannot be conveyed to the sedimentation pond. Hence, alternate sediment
control has been will-terprovided as noted in Section 742.200 of this M&RP.

in
b,n

p€,Fd.
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. Culverts DC-2 and DC-3 convey runoff from the parking area and truck loop to
ditches DD-2b and DD-2c respectively. Both culverts have drop inlets.

. Culverts UC-1 through UC-4 #{JG*wi+Fconvey undisturbed-area runoff from
undisturbed watersheds o the Dugout Creek
bypass culvert (UC-65). Culvert Uc-43.wil+ conveys undisturbed-area runoff from
ditch UD-1 to the Dugout Creek culvert (UC-65).

o Culvert UC-54 is wifffidocated on the eastern tributary of Dugout Creek.
Containing this tributary in a culvert will prevent uncontrolled sediment from the
adjacent disturbed area from impacting this water during the operational period.
Gabion baskets will be installed adjacent to the culvert as shown on Dwg. No. 8101
in Appendix 7-9.

o Culvert UC-65 is located on the main branch of Dugout Creek, containing the creek
through the disturbed area and allowing coal-haul trucks to enter and leave the
loadout pad and mine access/haul road. Installation of this culvert will protect
Dugout Creek from sedimentwhich may be generated from the adjacent disturbed
areas.

. Culvert DC-10 conveys runoff from the sediment basin beneath the storage racks
west of the office/warehouse building into ditch DD-1a.

o Culvert DC-11 conveys runoff from the sediment trap to the sediment pond.

t e-s

#

x
7-g

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
design is presented in Section742.
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TABLE 7-6
SUMMARY OF WATERSHED DATA

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

(hours)

WS-1 72 1.96 0.051

WS-2A 71 6.68 0.103

WS-28 92 1.03 0,079

WS-3 70 4.87 0.071

WS-4 73 4.63 0.055

WS-5 70 15.9 0 . 1 1 9

WS-6 74 2.09 0.046

WS-7A 70 11.97 0.082

WS-78 88 1.05 0.016

WS-8 71 5.45 0.072

WS-9 71 4.42 0.068

WS-10 70 47.77 0.198

WS-11 71 11.91 0.075

WS-12A 60 4.48 0.107

WS-128 88 2.35 0.048

WS-13 67 15.31 0.123

WS-14 67 13.11 0 .147

WS-15A 67 5.58 0.067

WS-158 9 1 3.2 0.075

WS-16 95 0.56 0.059

WS-17 97 1.32 0.085

ODCWS-1a 66 1794.7 1 .069

oDcws-1b oo 1794.9 1.223

See Plates 7-6,7-7 , and 7-8 for watershed boundaries
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Watershed(') Curve Number Area (acres)
Time of Concentration

(hours)

WS-1 70 5.47 0.075

WS-2 70 4.57 0.068

WS-3 70 2.42 0.055

WS-4 70 16.40 0 . 1 1 6

ws-5 70 1.30 0.045

W5-6 70 10.65 0.080

WS-7 70 3.02 0.080

WS-8 70 4,93 0.137

WS-9 67 15.80 0.152

WS-9a 67 1.60 0.039

WS.1O 67 13.30 0 . 1 5 1

WS-11 67 4.32 0.076

WS-12 71 1 0 . 1 0 0.085

WS-13 70 49.10 0.200

WS-14 71 10.60 0.093

WS-15 74 2.40 0.067

ODCWS-1a oo 1794.7 1.069

oDcws-1b oo 1794.9 1.223

DWS-1 88 0 . 1 9 0.039

DWS.2 88 1 . 1 2 0.023

DWS.3 85 1 .68 0.076

DWS-4 88 4.52 0.178

DWS-5 90 3.71 0.218

DWS-6 72 3.75 0.037

DWS-7 80 1.94 0.076

See Plates 7-6, 7-7 , and 7-8 for watershed boundaries
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TABLE 7.7
STAGE.CAPACITY CURVE FOR THE SEDIMENTATION POND

ELEVATTON (FT) AREA (FT'z) INCREMENTAL
VOLUME (FT3)

CUMULATIVE
VOLUME (FT3)

6,947 724 0

3,668

6,950 1,721 3,668

15 ,180

6,955 4,351 18,848

30,225

6,960 7,739 49,073

48,500

6,965 11 ,661 97,573
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Provision of siltfences, riprap, contemporaneous revegetation, vegetative sediment
filters, a sedimentation pond, and other measures that reduce overland flow
velocities, reduce runoff volumes or trap sediment; and
Treatment of mine drainage in underground sumps.

7 42.200 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 a sedimentation
pond. The pond will be constructed before mining operations begin. The structures will be certified
by a qualified registered professional engineer.

The sedimentation pond has been designed and will be constructed and maintained as described
in Chapter 5 and Sections 733 and743.

Some areas within the disturbed area boundary will not flow to the sedimentation pond. Areas not
contributing runoff to the sedimentation pond would be impractical, if not impossible, to divert to
the sedimentation pond due to their location. The proposed disturbed areas which will not flow to
the sedimentation pond can be generally described as areas downstream from the sedimentation
pond, areas along the water-tank access road, and the area occupied by the water tanks.

Areas of alternate sediment control (ASCAs) are shown on Plate 7-8 and in Addendum A to
Appendix 7-9. These include ASCA-1 (a small portion of the primary haul road downstream from
the sedimentation pond), ASCA-2 (the water-tank access road upstream from the crest in the road
below at+ffirlatershed EWS-9+ and updoruvnstream of fro'm culvert DC-89), ASCA-3 (the

watertank access road upstream from culvert DC-98 including the water tank area), ASCA-4 (the

watertank access road upstream of culvert DC-7 area), and ASCA-S (the topsoil storage area)
.

ASCA-1 will consists of a small portion of the primary haul road adjacent to and downstream from
the sedimentation pond. Sediment control in this area is wilfbeprovided by paving the road, thus
precluding the production of sediment from the ASCA.

Runotf from ASCA-2 wi+lbe is precluded from flowing to the sedimentation pond because of a crest
inthewater-tankaccessroadatthedownstreamedgeofthisASCA. lnstead,runofffromthisarea
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wiilflows to Dugout Creek via culvert DC-8 (see Plate 7-5). Sediment generated from this ASCA
is witbcontrolled by installing silt fences or straw-bale dikes in ditch DD-513 immediately

upstream from the inlet to culvert DC-8. These sediment-control devices have been wi+He
installed in accordance with Figure 5-4. Sediment which accumulates behind these devices will be
periodically removed and either spread on the adjacent road or disposed of with waste-rock
generated from the mine.

Runoff from ASCA-3 wi+Ft'e is precluded from flowing to the sedimentation pond for the reasons
outlined above. This runoff will flow to Dugout Creek via culvert DC-9 (see Plate 7-5). Sediment
generated from this ASCA will be controlled by installing silt fences or straw-bale dikes in ditch DD-
6*4 immediately upstream from the inlet to culvert DC-g. These sediment-control devices were
will-b'qinstalled in accordance with Figure 5-4. Sedimentwhich accumulates behind these devices
will be periodically removed and either spread on the adjacent road or disposed of with waste-rock
generated from the mine.

ASCA-34 also includes eonsis#the water-tank area and the adjacent cut slope. Sediment yield

from this area will be controlled by placing a layer of gravel around the water tanks and the
explosives magazines. The cut slope west of the water tanks will also be contemporaneously
reclaimed using the interim seed mix identified in Section 341.200 of this M&RP. Runoff which is
generated from this ASCA will also flow through culvert DC-g, with additional sediment control
being provided at the inlet to this culvert as discussed above.

An additional alternate sediment control measure (ASCA-S) wi+Fbe is implemented at the topsoil
storage area. Sediment contributions from this stockpile will be controlled by placing a berm
around the stockpile to prevent both runoff from the pile and run-on to the pile. The location of this
berm is indicated on Plate 2-3 and the design of the berm is noted in Appendix 7-9. Furthermore,
erosion from the stockpile will be minimized through the establishment of a vegetative cover on the
pile, as indicated in Section 234.200 of this M&RP.

Runoff from ASCA-46 is on
renesfrirthe water-tank access road. Instead of runoff flowing to the sediment pond, runoff from
th isa reawi | | f | owtoDugoutCreekv iacu |ve r tDc-7A.
Sediment generated from this ASCA will be controlled
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by installing silt fences or straw-bale dikes in the ditch immediately upstream from the inlet to
culvert DC-7A. These sediment-control devices were lvilFbeinstalled in accordance with Figure
5-4. Sediment which accumulates behind these devices will be periodically removed and either
spread on the adjacent road or disposed of with waste-rock generated from the mine.

Sediment-control measures wer€ ilritl-te implemented during the relocation of the west fork of
Dugout Creek. These measures will include installation of three straw-bale dikes and/or reinforced
silt fences in appropriate locations within the creek channel below the relocation site to minimize
potential contributions of sediment to Dugout Creek. The straw-bale dikes/silt fences will remain
in-place until channel relocation and pad construction is completed.

Pace Canyon Fan Portal Facilities
The entire site is an ASCA area. Sediment from the site will be controlled by a combination of
contemporaneous reclamation, revegetation, gravel, and the use of a sediment trap. Plate PC7-5A
identifies the various alternative sediment control methods thatwill be used and where the methods
will be implemented. Other than the realigned road and a small area on the outslope of the
seQiment trap embankment the entire site will drain to the sediment trap. Although calculations in
Appendix 7-12, Attachment 2 demonstrate that the contemporaneous reclamation, gravel, and
revegetation will reduce the sediment yield to less than pre-mining conditions a sediment trap will
be constructed to contain sediment generated by the site.

Sedimentation Ponds. A single sedimentation pond has been designed for the Dugout Canyon
Mine facilities. The sedimentation pond wi+Fb'e is located in the southwest corner of the disturbed
area. This pond wil lfunction individually.

The sedimentation pond will be located as near as possible to the disturbed areas as indicated on
Plates 7-4 and 7-5. The pond will not be located within a perennial stream channel.

Desiqn. Construction. and Maintenance

Sediment Storage Volume. The sedimentation pond has been designed to controlsediment
from disturbed and undisturbed areas. The disturbed area contributing runoff to the sedimentation
pond contains 16.9 acres from watersheds DWS-1 through DWS-7 (portions of which will be
undisturbed or contemporaneously reclaimed - see Appendix 7-9). The undisturbed area
contributing runoff to the sedimentation pond contains 33.7 acres from watersheds WS-1, -3, -5,
-6, -7 , -8, -9a, and -1 1 . Refer to Plates 7-7 and 7-8 for a delineation of watershed boundaries.
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T*BTE#8

Diversion

Minimum

Bottom

width (ft)

Minimum

Top

width (ft)

Minimum

Depth

(ft)

Side

Slopes

(H:V)

Minimum

Slope

(%)

Maximum

Slope

(Y")

Peak

Flow(")

(cfs)

Required

Riprap

Duo (in)

Minimum

Freeboarcl

(ft)

DD-1 0 2.0 1 . 0 1 : 1 20.0 20.0 3.48 none 0.49

DD-2 I 8.5 0.75 5:1 1 . 0 1 . 0 3.49 none 0.38

DD-3 1 . 5 5.5 1 . 0 2 :1 2.9 5.6 4 . 1 3 none 0.63

DD-4 0 2.0 1 . 0 1 : 1 3.8 7 .1 4.89 none 0.21

DD-5 0 4.0 1 .25 2:1 1 . 0 1 . 0 5.73 none 0.36

DD-6 0 2.0 1 . 0 1 : 1 7.7 14.0 6.99 none 0.20

DD-7 o 4.0 1 . 0 2 :1 4.2 50.0 13.96 none 0 . 1 6

DD-7 outlet 4.0 5.07 0.54 1 : 1 4.2 33 13.96

Concrete

d Rubble 0.3

DD-8 0 2.0 1 . 0 1 : 1 1 . 0 16.7 2.09 none 0.26

DD-9 0 4.0 1 , 0 2 :1 1 . 0 1 . 0 1.24 none 0.50

DD-10 0 2.0 1 . 0 1 : 1 1 . 0 12.5 2.52 none 0.20

DD-11 0 4.0 1 , 0 2 :1 9 . 1 16.7 0.85 none 0.67

DD.12 0 4.0 1 . 0 2 :1 5.0 1 1 . 9 1 .48 none 0.57

DD-13 0 4.0 1 . 0 2 :1 4.2 11.1 1 .48 none 0.56

DD-14 0 4.0 1 . 0 2 :1 6 .7 14.3 3.50 6 0.36

DD-15 0 4.0 1 . 0 2 :1 2.9 4.0 2.99 none 0.40

DD-16 0 4.0 1 . 0 2 :1 12.5 20.0 2.40 o 0.49

DD-17 0 4.0 1 . 0 2 :1 1 . 0 1 . 0 0.86 none 0.57

UD-1 0 2.0 1 . 0 1 : 1 7 . 1 25.0 1 .60 none 0.54

(') Peak discharge resulting from the 10-year, 24-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.
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TABLE 7-9

SUMMARY OF DIVERSION CULVERTS

Culvert

Existing

Pipe

Diameter

(in)

Inlet Type

Average

Pipe Slope

(o/o\

Maximum

Allowable

Hw/D*

Inlet Control

Capacity

(cfs)

Design

Discharge

(cfs)

Minimum

Allowable

Culvert Size

(in)

Design Status

DC-1 24 Ileadwall 4.0 1.5 18 2.3 t2 OK

DC-2 t2 Projecting 6.9 1.3 2.6 0.8 <12 OK

DC-3 t 2 Projecting r0.2 1.5 3.2 0.5 <12 OK

DC-4 24 Headwall 5.6 l . t 14.2 1.0 <12 OK

DC-5 18 Drop Inlet 14.6 2.4 15.5 0.2 <6 OK

DC{ 12 and 6 Drop Inlet 17.8 2.0 3.5 0.1 <6 OK

DC-7 'r', Projecting 5.6 1.5 l4 0.2 <6 OK

DC-8 18 Projecting 5.6 1.8 10 0.1 <6 OK

DC-9 30 Projecting 5.6 2.1 4l 1.2 <12 OK

DC-l0 )) Projecting 4.1 1.3 t2 2.1 12 OK

DC-l1 24 Headwall 4,4 1.0 r3.0 3.1 15 OK

DC-l2 r8 Projecting 3.5 r.0 f,.5 0.2 <6 OK

UC-I 18 Projecting 32.0 t.2 7 0.1 <6 OK

uc-2 l 8 Mitre 17.0 2.3 13 0.2 <6 OK

uc-3 I E Projecting 18.0 2.4 13 0.4 <12 OK

uc-4 l 8 Drop Inlet 25.0 2.0 1 1 0.2 <6 OK

uc-5 60 Headwall 2.0 + 1.8 230 8e.2@ <48 OK

uc-6

(inlet)
60 Headwall 2.0 + 2.6 300 90.4@ <49 OK

uc-6

(barrel)
60 NA 2.0 + NA NA 18s.48 @ 60 OK

+

@

HWD = Ratio of the maximum headwater depth and the culvert diameter
Values are for the minimum pipe slope to insure adequate capacity.
100-year 6-hour storm event

For a drop inlet the inlet control capacity is determined assuming a projecting culvert since the area of the grated inlet is greater than the area of the culvert.
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TAA'L€#"9

Diversion Culvert
Minimum
Diameter

(in)
Material Inlet Type

Outlet
Slope
(Y")

Peak
Floul')
(cfs)

Outlet
Riprap Duo

(in)

DC-1 18 CMP Mitered 10 .0 0.85 none

DC-2 18 CMP Drop Inlet 15 .8 3.37 12

DC-3 18 CMP Mitered 5.9 5.73 none

DC-4 18 CMP Mitered 5.0 1 .24 none

DC-5 24 CMP Mitered 4.2 6.99 none

DC-6 24 CMP Drop lnlet 30.0 4.89 18

DC-7 18 CMP Drop lnlet 8.9 2.09
Concreted

rubble

DC.7A 22 HDPE Projecting 5.6 0.2 none

DC-8 18 CMP Mitered 5.0 2.48 6

DC-9 36 CMP Mitered 5.0 11.51 9

DC-10 22 HDPE Head Wall 3.4 4 .0 I

DC-11 24 CMP Head Wall 6.4 5 .0 6

uc-1 18 CMP Mitered 27.6 3.27 none

uc-2 18 CMP Mitered 51 .5 1 .35 none

uc-3 18 CMP Drop Inlet 33.2 1 .60 none

uc-4 60 CMP Headwall 4.9 89.2 none

uc-5 60 CMP Headwall 6 .9 90.4 12b)

uc-6 18 CMP Mitered 25.0 1 .02 none

Peak discharge resulting from the 1O-year, 24-hour precipitation event except culverts UC-4 and UC-5 (designed

for the peak discharge resulting from the 1OO-year, 6-hour event).

To be placed in riprap-lined energy dissipater basin, as indicated in Appendix 7-9.

(a)
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A precipitation gauge will be installed at the mine site in the summer of 2Q01to monitor and assess the types of
precipitation events occurring at the mine site. The information will be used to determine if precipitation events
exceed design parameters.

The disturbed and undisturbed drainage areas within and above the facilities area are presented on Plates 7-6
through 7-8. A summary of the characteristics of watersheds contributing to the diversions is presented in Table
7-6.

All proposed diversions are presented on Plate 7-5 or in Addendum A to AppendixT-9. 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 contour map with a scale of 1" = 50'. A description of the methods
used to determine diversion capacities, flow velocities, and riprap sizes is presented in Appendix 7-10. All
diversion calculations are presented in Appendix 7-9.

Diversion of Perennial and Intermittent Streams. Dugout Creek will be diverted through culverts within the
disturbed area. UC-64 and UC-S will consist of 60-inch diameter CMPs with mitered inlets. Both culverts are
designed to pass the peak flow, of approximately 90 cfs with a combined flow of approximately 180 cfs below their
confluence, from a 1 00-year, 6-hour storm event without creating a excess headwater above the top of the culvert.
The justification for diverting the creek with respect to the stream buffer zones is discussed in Section 731.600.
To the extent feasible, these culverts will be installed during a season of the year other than the high-flow season.

Culvert UC-54 is wifl-be-located on the eastern tributary of Dugout Creek. This culvert will have a constant slope
of 4.9o/o and an approximate length of 160 feet. This culvert will merge with UC-5 approximately 115 feet
downstream from the inlet of UC-65.

Culvert UC-65 is witFb'q installed on the main branch of Dugout Creek, with a slope that varies from about2.2o/o
to 8.0% and an approximate length of 2140 feet. This culvert will also consist of a 60-inch diameter CMP. To
reduce the velocity at the culvert outlet below the velocities under natural conditions, a riprap basin was wi+Fbe
constructed in the channel immediately downstream from the outlet. This riprap basin willextend a minimum of
56.25 feet downstream from the culvert outlet and will be underlain with a geofabric to prevent piping of the soil
beneath the riprap (see AppendixT-9). This riprap section will be periodically monitored and modified if necessary
to prevent erosion.

Detailed design calculations for culverts UC-64 and UC-S can be found in Appendix7-9. All designs have been
prepared by or under the direction of, and certified by a qualified registered, professional engineer. The location
of each culvert can be found on Plate 7-5 or in Addendum A to Appendix 7-9.

Calculations presented in Appendix 7-9 indicate that the capacity of Dugout Creek upstream and downstream of
culverts UC-64 and UC-5 is in excess of 3,000 cfs. This high natural capacity of the stream channel has been
caused by a combination of factors, including steep natural gradients, narrow valleys which preclude the
development of flood plains, and erosion of the channels due to headcutting following failure of an old culvert
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located near the center of the operational facility prior to construction of the Dugout Canyon Mine. Hence,
although UC-64 and UC-5 have been designed with a capacity of 180 cfs (see Appendix 7-9), the combined
conditions of the stream channel noted above indicate that it is not feasible to design these culverts to have a
capacity at least equal to that of the natural channel up- and downstream from the culverts.

The west fork of Dugout Creek near the Gilson water well will be relocated for approximately 50 feet. This will be
necessary to protect the retaining wall that stabilizes the well site and other support facilities for the well, mainly
the well house. Refer to Appendix7-11design calculations and typical channel drawing for RD-4, the relocated
portion of Dugout Creek will mimic this design.

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

Diversion Ditches. Asummarytable of the minimum channelgeometry, channelslope, peak discharge, minimum
riprap requirements, maximum flow velocity and minimum freeboard values for each diversion ditch within the
facilities area is presented in Table 7-8. All calculations are contained in Appendix 7-9. Within the main facility
area, diversion ditches will generally be lined with concrete if required for erosion protection, thereby aiding long-
term maintenance of the ditches. Each ditch has adequate capacityand erosion protection to safely pass the peak
flow resulting from the 10-year, 24-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.

All calculations are contained in Appendix 7-9. Except for culverts UC-64 and UC-S, each culvert has adequate
capacity and outlet erosion protection to safely pass the peak flow resulting from the 1O-year, 24-hour precipitation
event. Culverts UC-64 and UC-S were designed to convey the peak runoff resulting from the 1O0-year, 6-hour
precipitation event. Adescription of the diversion culverts within the facilities area is presented in Section 732300.

Diversion Berms. Although several berms are noted on Plate 7-5, these will be installed primarily to meet MSHA
requirements for safety concerns adjacent to slopes. However, these berms may also locally convey runotf from
higher-elevation pads to lower-elevation pads, where itwill be conveyed via diversion ditches to the sedimentation
pond. Since none of the berms have been designed specifically to convey runoff, no calculations concerning the
hydraulic characteristics of these berms are provided in Appendix 7-9.

742.400 Road Drainage

All Roads. The proposed roads within the facilities area are the county road which accesses the mine site and
the additional roads noted on Plate 5-2. All of the roads will be constructed to include adequate drainage control
with the use of diversion ditches and culverts. None of these roads are located in the channel of an intermittent
or perennial stream. Control
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structures have been located to minimize downstream sedimentation and flooding. Diversion ditches and culverts
for all roads are described in Section 732.300.

A generic cross section showing a typical diversion ditch adjacent to a road is provided in Figure 5-1. This cross
section is typical of the ditches to be installed at the Dugout Canyon Mine. As noted in Table 7-8, each of the
ditches to be installed at the site will have positive freeboard when flowing at the design rate. Hence, the ditches
have been designed to avoid spreading of water on the adjacent roads during the design event.

Primary Roads. The location of primary roads is discussed in Section 527 and presented on Plate 5-2 of this
M&RP. The county road which accesses the mine site will be located by Carbon County, where practical, along
the alignment of the existing dirt road to minimize erosion and be on stable ground. The access road will not ford
Dugout Creek. However, prior
to entering the disturbed area, the county road will cross Dugout Greek using a 10' diameter circular corrugated
metal pipe culvert with headwalls. As this culvert is located outside the disturbed area boundary and part of the
county road, design of this structure was handled by Carbon County. Within the disturbed area, Dugout Creek
will be diverted through culverts UC-S and UC-6 to prevent uncontrolled sediment from reaching the stream and
to allow for efficient use of the site. A riprap-lined energy dissipater will be constructed downstream from the outlet
of culvert UC-6Stowithstand the peakflowfrom a 1OO-year,6-hourstorm event. Calculations regarding the
design of the energy dissipater can be found in Appendix 7-9.

The drainage control system for the primary roads within the permit area includes diversion ditches and culverts.
Except for culverts UC-5 and UC-6, the diversions will adequately pass the peak runoff from the 10-year, 24-hour
precipitation event. Culverts UC-64 and UC-5 have been designed to convey the peak flow resulting from the 100-
year, 6-hour precipitation event. Culverts will be constructed to avoid plugging or collapse and erosion at the inlet
or outlet. Drainage details for the access road are presented in Section 732.300.

Pace Ganyon Road

Runoff and erosion on the road will be controlled by the use of water bars. The water bars will divert any runoff
from the road before an erosive volume of water can accumulate. Three water bars will be placed approximately
200 feet apart on the road. The water bars will be placed as shown on Plate PC7-5. The first water bar will be
placed approximately 5 feet upgradient of the start of the realigned road to prevent any runoff rom the existing
road from flowing onto the road. The other two water bars will divert any runotf that has fallen on the realigned
road off the road into well vegetated areas. Due to the berm running parallel to the road only precipitation falling
directly on the realigned road could impact the road. Therefore, very little runoff is expected to be generated. The
little runoff generated by the realigned road will be controlled by the water bars.

743 lmpoundments

All pertinent information regarding the sedimentation pond is presented in Sections 732.200 and742.200.
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APPENDIX 7.9

Diversion and Culvert Design Calculations
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Table z-z.--Runoff curve numbers for selected, agricultural, subr:rban., ard
rrrban land use. (.Aniecedent moistrrre condition II, and I. = O.2S)

I4SD USE DESCRIPTIOIT
ETDROIPOIC SOII GfiOT'P

A I c D

Crrltlvatee fqnal/: rtthout coneenretlou treatoeat

: rlth coaservatloa treatueat
T2
6z

81

71

88

78
91
81

Pastrrre or raagc laail: poor coud,ltloa

good, eondltlon
68

39
T9
6r

86

tb

89

80

tleadovt gooil coadltloa 30 58 TL 78

!{ood, or Forect la,atl: tbln strod., Ixror cover, no ratrlcb
gooal cover3/

\s
25

66

,,
n
70

83

7T

Qlea Speccs, leras, psb, golf courges, ceoetcrles, ctc.
good, condttloa: trass cover oa Tjl o! rlc,rr! of tbb area
falr coudltton: grasE eorer on 501 ro T5l of thc arca

39
bg

61

69
Tt+
T9

80

8b

Comcrclal a,trd, butl:rcsc !.reis (851 frapcrrrlor:s) 89 92 9\ 95

Iaclwtrla-I illetrtctc (tZl tneervlous ) 81 88 91 93

Resldcatla,t:!/

Avcrrge lot etzc Averagc I frpcrrfo*!/
I/8 acre or lesg 6,
1/l+ acrc 30
1/3 ecrc 30
1/2 acrc 2,
I acre n

77
61

,7

5lt

5L

I5

T5
72
70
68

90
83
81
8o

T9

92
87
86
I5
8l+

Pavcd, parkla6 lota, roofs, drivetrryc, ctc.!/ 98 98 98 98

Strccts aad, roads:

pevcd, rttb curbc end, stott ,or"t"!/

gravel

dlrt

98
T6
T2

98
It
82

98
89
8?

98
91
89

!/ ror a Dora d,cte,llcdl clescrlpt!.ou of egrlcrrlturaL land uac c{lrtre nunbcrs rcfer to
Ifetlonal Fnglaccrtug Eaudbook, sectLou lr, ryarotogr, cbaptcr 9, Aug. 19?2.

3/ Cooa cover fu'protcctcdt *ou grazlag end. llttcr rnd, bnrgh covcr go1l.
!/ ctr:r. arubers arc cmgutcd, agsualng thc nrnoff tlou tbe houge aad drtvevry

1g dlrectcd, tonards tbc strect rltb a utatrnrn of roof ratcr <ltrcctcdl to lenug
nbcre addltloaal laflltratton couJ,cl occr;lt.

t/ nt" rolrtnlng pcrvtoue laea! (ferra) rre coarl,dcrcd, to bc la good, paatrrrc cond,ttlon
for tbcrc curra. Burber!.

t l

l/ U r@t vlt!.r cllnetcr of tbr couatry I currrG nulber of 95nay bc u!cd,.
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Table ?. lr-Continued.
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c
o
o
D
c
c
E
A
M
I
c
I
A
c
0
I
c
B
o
c
I
c
c
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I
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c
c
B
0
B
A
6
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D cLEnAli
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9.2

Table g.I.--Runoff curye numbers for trydrologic soil-cover eoq)Iexes

(.q,ntecedent noisture cond,itj.on If, and fa = 0.2 S)
Cover

Land, use Treatnent
or practice

Hyd,rologic
eondition

Hydrologic soi]. group
A B C D

Fal].ow

Row crops

Sznn11
grain

C].ose -seed.ed
legr:rnes /
or
rotatlon
meadolr

Pasture
or range

Meadow

Wood,s

Straigbt row

| t

I '

Contoured
rf

tta^nd terraced.
| l r t r t

Straight row

Contor:red

ttaad terraced

Contoured.
n
It

Straight rolr poor
ft tt 

Good,
Contoured poor

tt 
Goodtrand terraced poor

ttand. terraced, Good

Poor
Good.
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good

Poor
Fatr
Good
Poor
Fair
Good.

88 9L
85 Bg
Bl+ 88
8z 86
80 Be
78 8r

8b 88
83 8t
8z 8,
8r 8lr
79 8z
78 8r

8, 8g
8r 8,
8J 8'
78 81
80 g1
76 80

{% Bg
79 E+
74 80
8r 88
7' 87
70 79

7a78

77 81
7' 79

77

8z f%

8r Bg
90 92

86

8r
78
79
75
7\
T

76
7'
7\
77
72
?o

66 77
58 72
64 7i
55 6g
61 71
5t 6l

58 79
\g 6g
19 6t
4t 6t
2' 'g
635

3o 58

\,, 66
,6&
2 ' "

59 74

72 8a
?4 Bl{.

77-

72
5t
7o
6l
66
6z

5,
61
6l
6r
5r
59

Good

Poor
Falr
Good

949I

Farusteads

Roads (dirt) Al
(rrara slrface) 4

I. Close-drilIed or broadcast.
U Including right-of -way.

dz"f , Qn, t o*,/l o.f fr q n,:,.-nl.'t^r... , t l tz )
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Triangular Hydrograph

SCSHYDRO

Calculations using

Prograrr

Wate rshed  I .D . :
ws-L 10-YR 6-IIR

INPT]T SI'MMARY

STORM :
Dis t .=  sCs Type 'b l

Depth = 1.35 inches
Durat ion = 6.0 hrs

WATERSHED :
A r e a  :  1 . 9 6  a c r e s
C N  =  7 2 . O O

T i m e  c o n c . :  O . 0 5  h r s

OUTPUT ST'I,II,T.ARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at tiure:

0 .073  i nches
O .77I  inches

O.  05 c fs  (  0 .  O27 iph )
3 .509  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .  D. :
WS-2A 1O-YR 5-HR

INPUT SU}IMARY

STORM :
Dis t .=  scs  Type -b f

Depth = 1.35 inches
Durat ion = 6.0 hrs

WATERSHED :
Area  :  6 .68  ac res
C N  =  7 1 . O O

T i m e  c o n c . :  O . 1 O  h r s

OTITPUT SI'MMARY

Runoff depth:
Init ial abstr:
Peak flow:

at t ime:

O.062 inches
0 .817  i nches

O.  15  c f s  (  0 .  O22  iph  )
3 .529  h r s
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l .D.:
WS.2B 1O.YR 6.HR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 1.35 inches
Durat ion = 6.0 hrs

WATERSHED :
Area = 1.03 acres
CN = 92.00

Time conc.= 0.08 hrs

OUTPUT SUMMARY

Runoff depth: O.676 inches
Ini t ia l  abstr :  O.L74 inches
Peak flow: 0.66 cfs ( 0.637 iph )

at  t ime: 2.507 hrs
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Triangular Hydrograph

SCSHYDRO

Calculations using

Prograrn

Wate rshed  I .D . :
ws-3 10-YR 6-HR

INPUT SUMI,TARY

STORM :
Dis t .=  Scs  Type 'b t

Depth : 1.35 inches
Duration : 6.0 hrs

WATERSHED :
A r e a  =  4 . 8 7  a c r e s
C N  :  7 0 .  O O

T i u r e  c o n c . :  0 . 0 7  h r s

OUTPUT ST'M}IARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

0 .051  i nches
0.857 inches

O.  09  c f s  (  0 .  O19  i ph  )
5 .51O h rs
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Triangular Hydrograph

SCSHYDRO

Calculations using

Progrram

Watershed I .  D. :
ws-4 1o-YR 6-HR

INPUT STJMI{ARY

STORM :
Dis t .=  ScS Type 'b l

Depth = 1.35 inches
Durat ion = 6.0 hrs

WATERSHED :
A rea  :  4 .63  ac res
CN :  73 .00

Time conc.= 0 .06 hrs

OTITPUT SUMMARY

Runof f d'epth:
Ini t ia l  abstr :
Peak flow:

at t ime:

O.  086 inches
O .7  40 inches

0 .15  c f s  (  O .  O32  i ph  )
3 .505  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I.  D. :
ws-s 10-YR 6-HR

INPUT ST'UIIIARY

STORM :
Dist. : scs TlTle 'b l
Depth :  1.35 inches
Durat ion = 6.0 hrs

WATERSHED :
A rea  =  15 .90  ac res
CN =  70 .00

Time conc.= O.Lz hrs

OTITPUT SI'MMARY

Runoff depth:
fni t ia l  abstr :
Peak flow:

at t ime:

O.051  i nches
O.857  i nches

0 .31  c f s  (  0 .019  i ph  )
5 .522  h r s
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS.6 1O.YR 6.HR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 1.35 inches
Durat ion = 6.0 hrs

WATERSHED :
Area = 2.09 acres
CN = 74.OO

Time conc.= 0.05 hrs

OUTPUT SUMMARY

Ru noff depth: 0. 1 01 inches
lni t ia l  abstr :  0.703 inches
Peak flow: 0.09 cfs ( O.042 iph )

at  t ime: 2.515 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS-7A 1O-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type 'b'

Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED:
Area = 11.97 acres
CN = 70.00

Time conc.= 0.08 hrs

OUTPUT SUMMARY

Runoff depth: 0.051 inches
Initial abstr: 0.857 inches
Peak flow: 0.23 cfs ( 0.019 iph )

at t ime: 5.510 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS-78 lO.YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type 'b'

Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED :
Area = 1.05 acres
CN = 88.00

Time conc.= 0.02 hrs

OUTPUT SUMMARY

Runoff depth: 0.475 inches
f nitial abstr: 0.273 inches
Peak flow: 0.51 cfs ( 0.478 iph )

at time: 2.500 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS-8 1O-YEAR 6.HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type'b'
Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED :
Area = 5.45 acres
CN = 71 .00

Time conc.= 0.07 hrs

OUTPUT SUMMARY

Runoff depth: 0.062 inches
Initial abstr: 0.817 inches
Peak flow: 0.12 cfs ( 0.022 iph )

at t ime: 3.514 hrs

,8
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .D.  :
WS-9 1O-VR 6-TIR

INPIN SI,IIIMARY

STORM :
D i s t . =  S c S  T y p e  - b l

Depth = 1.35 inches
Durat ion = 6.0 hrs

OUTPUT St'MMARY

WATERSHED 3
Area :  4 .42 acres
CN =  71 .00

Time conc. = O. 07 hrs

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

O.  062 inches
O.817  i nches

0 .10  c f s  (  0 .  O22  i ph  )
3 .509  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed f .  D. :
ws-10 10-YR 6-IIR

INPUT SI'I,IMARY

STORM :
D i s t . =  S c S  T y p e  

' b l

Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED :
Area = 47 .77 acres
CN :  70 .00

T ime  conc . :  A .2O h rs

OUTPUT SI'MMARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

0 . 0 5 1  i n c h e s
0 . 8 5 7  i n c h e s

0 . 9 1  c f s  (  O . O 1 9  i p h  )
5 . 5 4 4  h r s

o
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Triangrular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .D. :
ws- l l  10-YR 6-HR

INPUT SI'MMARY

STORM :
Dis t .=  ScS Type -br

Depth :  1.35 inches
Durat ion = 6.0 hrs

I{ATERSHED :
Area  :  11 .91  aeres
C N  :  7 1 . 0 0

T i n e  c o n c . =  0 . 0 8  h r s

OUTPUIT SUMMARY

Runoff depth:
Ini t ia l  abstr :
Peak f low:

at t ime:

O.062  i nches
O.817  i nches

0 .26  c f s  (  0 .022  i ph  )
3 .510  h r s
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Triangular Hydrogrraph

SCSHYDRO

Calculations using

Program

Watershed f .  D. :
ws-12A 10-YR 6-HR

rNPUT SIJI,IMARY

STORM :
D is t .=  ScS  Type  ' b l

Depth = 1.35 inches
Durat ion =  6 .0  hrs

WATERSHED :
Area  =  4 .48  ac res
C N  :  6 0 . O O

Tirne conc.: 0 .  11 hrs

OUTPUT ST'MII{ARY

Runoff depth:
Ini t ia l  abstr :
Peak f low:

at tirne:

0 . 0 0 0  i n c h e s
1 .  333  inches

0 .  0 0  c f s  (  O .  O O 0  i p h  )
6 . O 4 9  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Progrranr

W a t e r s h e d  I . D . :
WS-128 IO-YR 5-HR

INPI]T SUI$TARY

STORM :
D i s t , :  S c S  T y p e  ' b l

Depth = 1.35 inches
Duration : 6.0 hrs

WATERSHED :
A r e a  :  2 . 3 5  a c r e s
C N  :  8 8 . 0 0

T i m e  c o n c . =  0 . 0 5  h r s

OUTPUT ST'I4I{ARY

Runoff depth:
fni t ia l  abstr :
Peak f low:

at t ime:

O . 4 7 5  i n c h e s
O . 2 7 3  i n c h e s

1 .  1 0  c f s  (  0 .  4 6 3  i p h  )
2 . 5 O 2  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed  I .D .  :
WS-13 1O-YR 6-IIR

INPUT SU}IMARY

STORM :
D i s t . -  S C S  T y p e  - b I

Depth :  1 .35 inches
Duration = 6.0 hrs

WATERSHED :
Area  :  15 .31  ac res
C N  =  6 7 . 0 0

T i m e  c o n c . =  O . L 2  h r s

OTJITPIIT SI'MMARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

0 . 0 2 5  i n c h e s
0 . 9 8 5  i n c h e s

O . 1 9  c f s  (  0 .  O L Z  i p h  )
5 . 5 2 7  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .D. :
ws-14 10-YR 6-HR

INPUT ST,I{IIIARY

STORM :
D i s t . =  S C S  T y p e  

t b f

Depth : 1. 35 inches
Durat ion = 6.0 hrs

WATERSHED 
':

A r e a  :  1 3 . 1 1  a c r e s
C N  :  6 7 . O O

Time conc . :  O .  15  h rs

OTITPUT SI'U}II.ARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

0 .  O25 inches
0 .985  i nches

0 .15  c f s  (  0 .  OLz  i ph  )
5 .547  h r s



z6

o
Triangular Hydrograph

SCSHYDRO

Calculations using

Prograur

Wate rshed  I .D . :
ws-15A 10-YR 6-HR

INPUI ST'I{MARY

sToRl,t :
D is t .=  scs  Type 'b r
Depth :  1 .35 inches
Duration = 6.0 hrs

WATERSHED :
Area  :  5 .58  ac res
C N  :  5 7 .  O O

Time co t l c .=  0 .07  h rs

OUTPUT SI'MMARY
-- - - - -  ; - - - - -

Runof f  depth:  0.O25 inches
In i t i a l  abs t r :  O .985  inches
Peak  f  l ow:  0 .  07  c f  s  (  0 .  O13  iph  )

a t  t ime :  5 .5L2  h rs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS.158 1O-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type'b'
Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED:
Area = 3.20 acres
CN = 91.00

Time conc.= 0.08 hrs

OUTPUT SUMMARY

Runoff depth: 0.620 inches
Initial abstr: 0.198 inches
Peak flow: 1.90 cfs ( 0.590 iph )

at time: 2.510 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS-16 1O-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type'b'
Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED:
Area = 0.56 acres
CN = 95.00

Time conc.= 0.06 hrs

OUTPUT SUMMARY

Runoff depth: 0.875 inches
lnitial abstr: 0.105 inches
Peak flow: 0.45 cfs ( 0.802 iph )

at time: 2.502 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l.D.:
WS-17 1O-YEAR 6-HOUR

INPUT SUMMARY

STORM :
Dist.= SCS Type'b'
Depth = 1.35 inches
Duration = 6.0 hrs

WATERSHED :
Area = 1.37 acres
CN = 97.00

Time conc.= 0.09 hrs

OUTPUT SUMMARY

Runoff depth: 1.039 inches
lnitial abstr: 0.062 inches
Peak flow: 1.25 cfs ( 0.902 iph )

at time: 2.505 hrs



Jo

Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .  D. 3
ws-3 100-YR 6-HR

INPUT ST'MMARY

STORM :
D is t . :  SCS Type  

-b f

Depth = 2.O5 inches
Dura t ion  :  6 .0  h rs

WATERSHED :
A r e a  :  4 . 8 7  a c r e s
C N  :  7 0 .  O O

Time conc . :  0 .  07  h rs

OUTPTII SUMMARY

Runoff depth:
Ini t ia l  abstr :
Peak f low:

at t ime:

O.260  i nches
O.857  i nches

0 .93  c f s  (  0 .190  i ph  )
2 .5L9  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .D . :
ws-s 100-YR 6-HR

INPUT ST'MMARY

STORM :
Dis t . :  scs  Type 'b l

Depth = 2.O5 inches
Durat ion = 6.0 hrs

WATERSHED :
Area  =  15 .90  ac res
C N  :  7 0 .  O O

T i m e  c o n c . :  O . L 2  h r s

OT]ITPUT ST'MI,IARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

0 .260  i nches
0 .857  i nches

2 .66  c f s  (  O .  L66  i ph  )
2 .555  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .  D. :
ws-13 100-YR 6-HR

TNPIIT SI'II{II{ARY

STORM :
Dis t . :  ScS Type 'b r

Depth = 2.05 inches
Durat ion :  6.0 hrs

WATERSHED :
A r e a  =  1 5 . 3 1  a c r e s
C N  =  6 7 . 0 0

T i m e  c o n c . =  O . L 2  h r s

OUTPIIT ST'}II,fARY

Runoff depth:
Init ial abstr:
Peak flow:

at t ime:

O . 1 8 9  i n c h e s
O . 9 8 5  i n c h e s

L . 2 8  c f  s  (  O .  O 8 3  i p h  )
2 . 5 7 5  h r s
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Triangular Hydrograph

SCSHYDRO

Calculations using

Program

Watershed I .  D. :
ws-14 100-YR 6-HR

INPUT SI]I,TMARY

STORM :
D is t .=  ScS  Type  -b l

Depth = 2.OS inches
Durat ion = 6.0 hrs

WATERSHED :
A rea  :  13 .11  ac res
CN =  67 .  OO

Time conc.,: O . 15 hrs

OIITPIIT ST'I{MARY

Runoff depth:
Ini t ia l  abstr :
Peak flow:

at t ime:

0 .189  inches
O . 9 8 5  i n c h e s

1 . O 1  c f s  (  0 . 0 7 6  i p h  )
2 . 5 8 7  h r s
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DUGOUT CANYON MINE
DIVERSION DITCH DESIGN FLOWS

Note: When only part of a watershed contributes runoff to a ditch or culvert the runoff will be
determined by multiplying the total flow by the percentage of the watershed area flowing to the
ditch or culvert. In some cases the total watershed runoff may be used.

Design flows are rounded up to the nearest tenth of a cfs.

All design flows are for a 1O-year, 6-hour storm event.

Diversion Ditch Contributing Watersheds
Design Flow

(cfs)
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EARTHFAX ENGINEERING, INC.
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Project Descrlption

DD.IA MINIMUM SLOPE
Worksheet for Trapezoidal Channel

37

dr*or  #* ,*  l !  i . r '

, .€ardra* *f #' t* '  -"

h u*,*{ *.  u-qu

Project Engineer: Richard \A/hite
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method

Solve For

Dugout As-built
TrapezoidalCha

Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.035 Ycrd
Slope 017000 fl/ft
Left Side Slope 1.00 V : H
Right Side Slope 1.00 V : H
Bottom Width 1.50 ft
Discharge 3.10 cfs

ro" Kf g;ard{.r

Depth 0.54
Flow Area 1.1
Wetted Perimr 3.03
Top Wdth 2.58

'Critical Depth 0.46
Critical Slope 0.030170
Vefocity 2.82
Vefocity Head 0.12
Specific EnerE 0.66
Froude Numb' 0.76
Flow Type Subcritical

f ,e'  . ' .  o fuf t .
ftz
ft
ft
ft
fl/ft
fr/s
ft
fr

|'lo F u 
'.

*i l,t te tg ' '-* f,o t '  dn €# ta tea'1't

g ! * TleJ- o^"1* I'L** &L*,., / o t-, *.r

F' i* il t*to-,* {#- ii be *b{+ Ca

{n{ i r * .  #* r jg*  f l " " -

EarthFax Engineerlng Inc
37 Brookside Road Waterbury, CT O67Oe USA

untitled.ftn2
0412610O 11:08:00 AM @ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



I
DD.1A MAXIMUM SLOPE

Worksheet for Trapezoidal Ghannel

3r

Project Engineen Richard \Nhite
FlowMaster v6.O [614b]

Project Description

Worksheet
Flow Element
Method
Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr

ChannelDepth

Input Data

Mannings Coeffic 9035
Slope 100000
Left Side Slope 1.00

Right Side Slope 1.00
Bottom Wdth 1.50
Discharge 3.10

vtt .oolr-y eari\
ft/ft
V : H
V : H
ft
cfs

Depth
Flow Area
Wetted Perimr
Top \Mdth
Critical Depth
CriticalSlope
Velocity
Velocity Head
Specific Energ
Froude Numb,
Flow Type

0.32 ft
0.6 ft'

2.42 ft
2.15 ft
0.46 ft

0.030170 ft/ft
5.?5 ryg
0.43 fr
0.75 ft
1 .76

iupercritical

" 
f.C fr'*

, EarthFax Englneerlng Inc
@ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

J/,?e#r, or,r<.,F t.9 fF*, Fiowever, t'hiJ c&ao"r-arf
Slaou{.A , f l ' ; { i  bc JFobf+ a"n}+.r  &L,-* , ,  . {p,ro. l ;st , ' '4r . i

b g" 41* 'urq, d{"{. n i'to** ,,.r'f tg Pfb : $ 
"'t 

fcc*t t*rr'f'-

a f  ,*Vde- Joi  {  .  t#frn g 'L;s f  tser ' j } , -a.hr+J dLt* / r" , r ,a i  f rn*

6Lo^*o.. t '  f- ic.*- o^,fl* 6./*.r ',#. fr*J i!**r ri l .a. s'h'+i/s"rp

X*.f* * 0* {,ur -{ ,l'{ pho €}"""""""'Pe-{L:" #{' 
?*r"e 

{'6'-i' af i"t E# L^'

p*L,*.4, t r do*^t t46 C*. * '"*.**6*oo #{..+ ; ' q

fn,r.ry,c v",tl{"w- €..&r flqe{-* )o o;t$1t'ion f't *La

Vtc.f u.n-{ €t^rv^.arl ".g oS' f\o ,oiow ̂ '# t {#rc * b 
tn 

}

untitled.fim2
04126,10A 11:08:59 AM (2O3) 7s5-1666 Page 1 of 1



DD.{B MIN SLOPE
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DUGOUT CAIIYON MINE
Trapezoidal Channel
Manning's Formula

ChannelDepth

Input Data

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

.f frca(l^

frift
H : V
H : V
ft
cfs

ern cf-c#.'C0.013
0.017000

1.90
1.90
0.00
1.40

Results

Depth
FlowArea

Wetted Perimeter
Top Width
CriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
FlowType

L . 4 O f t  1 l , o t  o K
0.3 fl3

1.70 ft
1.51 ft
0.51 ft

0.004578 ft/fr
4.67 fi/s
0.34 ft
o.74 ft
1.85

Supercritical

untitled.frn2
O4/O3/O3 O1:48:O8 PM

EarthFax Engineerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineen Tom Suchoski
FlorrMaster v6.O [61 4el

@ Haestad Methods. Inc. (2O3) 755-1666 Page 1 of 1



Ln

DD.IB MA)( SLOPE
Worksheet for Trapezoidal Ghannel

Project DescriPtion

Worksheet

Flow Element

Method

Solve For

DUGOUT CAT{YON MINE
Trapezoirlal Channel
Manning's Formula
GhannelDepth

Input Data

Mannings Coefficient

Slope
Left Side Slope

Right Side Slope

Bottom Width

Discharge

0.013
0.200000

1.90
1.90
0.00
1.40

fi/ft
H : V
H : V
ft
cfs

Smoolh Cam cr+(e

Results

Depth
Flow Area

Wetted Perimeter

Top Width

CriticalDepth

CriticalSlope
Velocity
Velocity Head

Speciftc Energy

Froude Number

FlowType

0.25 ft
0.1 fF

1.07 ft
0.95 ft
0.51 ft

0.004578 ft/ft
1J.l33F
2.16 ft
2.41 ft
5.87

Supercritical

Co*s7o{o ofL

untitled.fm2
O4l03/03 O1:50:26 PM

EafthFax Englneerlng Inc

37 Brookside Road Waterbury' CT 06708 USA

Projec{ Engineer: Tom Suchoski
FlowMasterv6.0 [614e1

@ Haestad Methods, lnc. (2O3) 755-1666 Page 1 of 1



Project Description

Depth 9r39.-e 4^ O,9
I

Ffow Area O.7 ftz
Wetted Perimr 3.01 ft
Top Vl/idth 2.82 ft
CriticalDepth 0.38 ft
Critical Slope 0.041988 fi/ft
Velocity 4.25 fl/s

Velocig Head 0.28 ft
Speciftc Ene4 0.57 ft
Froude Numb, 1.50
Flow Type iupercritical

untitled.fm2
0412610,A 1 1:15:54 AM

DD-zA MINIMUM SLOPE
Worksheet for Trapezoidal Ghannel

*ff*pc *'{O Yo

,  o lL

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Y/

Project Engineen Richard White
FlowMaster v6.O [614b]

Worksheet

Flow Element
Method
Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

ManningsCoeffic 0_.042
Slope 100000
Left Slde Slope 1.40
Right Side Slope 1.4O
Bottom Wdth 2.00
Discharge 3.00

ora*6
ft/ft
H : V
H : V
ft
cfs

@ Haestad Methods, Inc. (203) 7ss-1666 Page 1 of 1



Mannings Coeffic 0.051
Slope 333330
Left Side Slope 1.40
Right Side Slope 1.40
Bottom Width 2.0O
Discharge 3.00

Depth 0.23 ft
Flow Area 0.5 ftz
Wetted Perimr 2.79 ft
Top \Mdth 2.65 ft
Crltlcal Depth 0.38 ft
Critical Slope 0.061910 fl/fr
Velocity 5.60 ft/s
Velocity Head 0.49 ft
Specific Energ 0.72 ft
Froude Numb, 2j9
Flow Type iupercritical

untitled.fm2
O4l26 lOG 11:15:11AM

DD.2A MAXIMUM SLOPE
Worksheet for Trapezoidal Ghannel

. stop. = 33.7 7-

v.u,o--J 
r:,f rvo ,' . o lL

YL

Project Description

Worksheet
Flow Element

Method

Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr

ChannelDepth

Input Data

?o te
fl/ft
H : V
H : V
ft
cfs

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard \A/hite
FlowMaster v6.0 [614b]

@ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Description

untitled.fm2
04126,106 11:13:42 AM @ Haestad Methods,

DD.2B MINIMUM SLOPE
Worksheet for Trapezoidal Channel

EarthFax Englneerlng Inc

Worksheet

Flow Element
Method

Solve For

Dugout As-built
TrapezoidalCha
Manning's Formt

Ghannel Depth

Input Data

Mannings Coeffic 0.013

Slope 009000
Left Side Slope 1.90

Right Side Slope 1.90

Bottom Wdth 0.00

Discharge 3.00

6..o{-.
ft/ft
H : V
H : V
ft
cfs

Results

Depth 0.60
Flow Area 0.7
Wetted Perimr 2.56
Top Wdth 2.26

CriticalDepth 0.69
CriticalSlope 0.004135
Vefocity 4.46
Velocity Head 0.31
Specific Energ 0.90

Froude Numb' 1.44
Flow Type iuperoitical

f t <  l . o
fr2
ft
ft
ft
ft/ft
fl/s
ft
ft

oL

Project Engineer: Richard Vvhite
FlowMaster v6.o [614b]

Inc. 37 Brookside Road Waterbury, CT 06709 USA (203) 755-1666 Page 1 of 1



Project Description

DD.2B MAXIMUM SLOPE
Worksheet for Trapezoidal Ghannel

CoactoFc ', o(L

EarthFax Engineerlng lnc
37 Brookside Road Waterbury, CT 06708 USA

Lltl

Projest Engineer: Richard White
FlowMaster v6.O [614b1

Worksheet
Flow Element
Method
Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr

Channel Depth

lnput Data

Mannings Coeffic 0.013

Slope 116000

Left Side Slope 1.90
Right Side Slope 1.90

Bottom Width 0.00

Discharge 3.00

C a ^ c r e  F v

ft/ft
H : V
H : V
ft
cfs

Results

Depth 0.37 ft
Flow Area 0.3 ft2
Wetted Perimr 1.58 ft
Top \Mdth 1.40 ft
CriticalDepth 0.69 ft
Critical Slope 0.004135 fl/ft
Velocity 1l.0z nYs
Velocity Head 2.10 ft
Specific Energ 2.47 ft
Froude Numb, 4.77
Flow Type iupercritical

untitled.fm2
O4n6lOG 11:14:07 AM @ Haestad Methods. Inc. (203) 755-1666 Page 1 of 1



Project Description

DD-2C MINIMUM SLOPE
Worksheet for Trapezoidal Channel

o,t3 ' :. o /t-

EarthFax Englneering lnc
37 Brookside Road Waterbury, CT 06208 USA

qT

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr
ChannelDepth

Input Data

Mannings Coeffic 0.013
Slope 009000
Left Side Slope 1.90
Right Side Slope 1.90
Bottom Wdth 1.00
Discharge 1.50

(tsqct'ei'a"'
fl/ft
H : V
H : V
ft
cfs

Results

Depth pAJ <
FlowArea 0.4 ft,
Wetted Perimr 2.18 ft
Top Wdth 2.04 ft
CritlcalDepth 0.33 ft
CriticalSlope 0.004355 fl/fr
Velocity 3.60 ft/s
Velocity Head 0.20 ft
Specific Energ 0.48 ft
Froude Numb, 1.41
Flow Type )upercritical

untitled.frn2
O4l26lOG 11:19:08 AM @ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Description

DD-2C MAXIMUM SLOPE
Worksheet for Trapezoidal Channel

bn al'*('+ nt , 6 L

EarthFax Englneerlng lnc
37 Brookside Road Waterbury, CT 06708 USA

1e

Projec't Engineen Richard Vvhite
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method

Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr

ChannelDepth

lnput Data

Mannings Coeff ic 0.013

Slope 014000
Left Side Slope 1.90
Right Side Slope 1.90
Bottom Width 1.00

Discharge 1.50

Co ''ar.i'*
fin
H : V
H : V
ft
cfs

Results

Depth O.24 tt
Flow Area 0.4 ft'1
Wetted Perimr 2.04 ft
Top Width 1.92 ft
Critical Depth 0.33 ft
CriticalSlope 0.004355 fr/fi
Velocity 4.22 .ftls
Velocity Head 0.28 ft
Specific Energ 0.52 ft
Froude Numb, 1.73
Flow Type iupercritical

untitled.fm2
04126,10O 11:19:36 AM @ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Descripfion

DD.2D MIN SLOPE
Worksheet for Trapezoidal Ghannel

Lt7

Project Engineen Tom Suchoski
FlowMaster v6.O [614e1

Worksheet

Flow Element

Method

Solve For

DUGOUT CAf{YON MINE

Trapezoidal Channel

Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient

Slope
Left Side Slope

Right Side Slope

Bottom Width

Discharge

0.013
0.036000

1.90
1.90
0.00
1.40

Lea e fe-( c-
frJft
H : V
H : V
ft
cfs

Results

Depth
FlowArea
Wetted Perimeter

Top Width

GriticalDepth
CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number

Flow Type

9.34 ft
0.2 ff

1.48 ft
1.31 ft
0.51 fr

0.004578 fr/ft
6.19 fl/s
0.60 fr
0.94 ft
2.63

Supercritical

". olL

untitled.fm2
O4l03/03 O3:15:56 PM

EarthFax Englneerlng I nc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Description

DD-2D MA)( SLOPE
Worksheet for Trapezoidal Channel

q8

Project Engineer: Tom Suchoski
FlowMasterv6.O t614el

Worksheet
Flow Element
Method

Solve For

DUGOUT CANYON MINE
Trapezoidal Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient
- Slope

Left Side Slope
Right Side Slope
Bottom Width

Discharge

0.013
0.143000

1.90
1.90
0.00
1.40

LonefrC('e-
frtft
H : V
H : V
ft
cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
CriticalSlope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

o.27 ft
0.1 fl9

1.14 f t
1.01 ft
0.51 ft

0.004578 fi/ft

1.68 ft
1.94 ft
5.O2

Supercritical

. ' ,  OIL

untitled.frn2
O4lOglO3 03:16:54 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 0670E USA@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



DD.zE MIN SLOPE
Worksheet for Trapezoidal Channel

Project DescripUon

Worksheet
Flow Element

Method
Solve For

DUGOUT CANYON MINE

Trapezoidal Channel

Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient

Slope
Left Side Slope
Right Side Slope
Bottom Width

Discharge

0.013
0.031000

1.90
1.90
0.00
0.70

(ongrotc-

fr/ft
H : V
H : V
ft

cfs

Depth
FlowArea
Wetted Perimeter
Top Width

CriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
FlorType

C . 2 7 f t  < / , O '  o ( (
0.1 ft2

1.17 ft.
1.04 ft
0.38 ft

0.005021 fr/ft
4.92 ftls
0.38 fi
0.65 ft
2.35

Supercritical

untitled.frn2
0/,lOSlOg O3:18:34 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterlrury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6-O [614e1

@ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Description

DD-2E MAX SLOPE
. Worksheet for Trapezoidal Ghannel

5o

Project Engineer: Tom Suchoski
FlowMaster v6.O [61ael

Worksheet
Flow Element
Method

Solve For

DUGOUT CANYON MINE

Trapezoidal Channel

Manning's Formula

Channel Depth

Input Data

Mannings Goefficient

Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.013
0.133000

1.90
1.90
0.00
0.70

loqcrtl-<,
ft/ft
H : V
H : V
ft
cfs

Depth
Flow Area
Wefted Perimeter
Top Width
Critical Depth
CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow Type

0.21 ft
0.1 ff

0.89 ft
0.79 fi
0.38 ft

0.005021 ft/ft

&9Ws
1 .12  f t
1.33 ft
4.65

Supercritical

Lo^c|t"- : .  OL

untitled.frn2
04/O3/O3 O3:17:44PM

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



Prolect Deccriptlon

DD.3A MIN SLOPE
Worksheet for Trapezoidal Ghannel

5l

Project Engineer: Tom Suchoski
FlolMaster !'6.0 [61 4€l

Worksheet
Flor Element
Method
Solve For

Dugout ditches
Trapezoidal Channel
Manning's Formula
ChannelDepth

Input Data

Mannings Coefftcient
Slope
Left Slde Slope
Right Slde Slope
Bottom Width
Discharge

0.o35
0.042000

0.70
0.70
0.83
O.2O cfs

Jo ,  / or btl"o " kno-l+y
ft/fr
H : V
H : V
fi

Results

Depth
FlorArea
Wetted Perimeter
TopWidth
CriticalDepth
CdticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

o.12 ft
0.1 fl3

1 .12  t t
1.00 fr
0.12 ft

o.o43775 ftfit
1.84 fi/s
o.05 ft
0.17 ft
0.98

Subcritical

1 l , l7 |  ofr-

untitled.fm2
1?l24ll1 01:4,4:19 PM

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



Prdect Descrlptlon

DD-3A MAX SLOPE
Worksheet for Trapezoidal Ghannel

7z

Proiect Engineen Tom Suchoski
FlovvMaster t6.O [61 4el

Worksheet
Florrv Element
Method
Solve For

Dugout ditches
Trapezoidal Channel
Mannlng's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Lefi Slde Slope
Right Side Slope
Bottom Width
Dlscharge

o.o3s ftorfu coi i
0.202000 ft/fr

0 . 7 O  H : V
0 . 7 O  H : V
0.83 ft
O.2O cfs

ol  btJ .o.L

Depth
FlowArea
Wetted Perimeter
TopWidth
CdticalDepth
CrtticalSlope
Velocity
Veloclty Head
Specific Energy
Frcude Number
Flour Type

0.07 ft
0.1 fF

1.01 ft
o.93 ft
o.12 fi

o.0d'3772 ftm r-
3 .o7 f t /6  z f  t7 t  A ' \ '
0.15 ft
o.n ft
2.6

Supercritical

untftled.fm2
12f2UO1 01:43:54 PM

EarthFax Englnccrlng Inc

37 Brookside Road Watebury, CT 06708 USA@ Haeetad Methods. Inc. (2O3) 75s-1666 Page 1 of 1



ProJect Deecription

DD.3B MIN SLOPE
Worksheet for Trapezoidal Channel

5s

Project Engineer: Tom Suchoski
FlorryMaster \r'6.0 [61 4€l

Workeheet
Flow Element
Method
Solve For

Dugout ditchea
Trapezoldal Channel
Manning's Formula
ChannelDepth

Input Data

Mannings Coefficlent
Slope
Left Slde Slope
Rlght Slde Slope
Bottom Width
Dlscharge

0.030 {o i I
0.016000 ft/fr

5 .0O H :V
5 .OO H :V
1.00 ft
O.2O cfs

Depth
FlourArea
Wetted Perimeter
Top Width
CdtlcalDepth
CrtticalSlope
Vdocity
Veloclty Head
Specific Energy
Froude Number
Flor Type

0 . 1 1  f i  < o , 6 q
0.2 fr.

212 tt
2.10 fr
o.o9 fi

o.o32271 ftm
1.17 lt/s
o.o2 fr
0.13 tt
o.72

Subcritical

ok

untitled.fm2
1Z24lO1 O1:45:35 PM

EarthFax Englnecrlng Inc

37 Brookslde Road Waterbury, CT 06-/08 USAO Haestad Methods, Inc. (2O3) 755-1666 Page 1 of I



Project Descrlption

DD.3B MAX SLOPE
Worksheet for Trapezoidal Channel

,,1

Project Engineer: Tom Suchoski
FloivMaster !'6.0 [61 4el

Workeheet
Flow Element
Method
Solve For

Dugout ditchee
TrapezoHal Channel
Manning's Formula
ChannelDepth

Input Data

Mannings Coefficlent
Slope
Lelt Slde Slope
Right Slde Slope
Bottom Wldth
Dlscharge

o.o3o soil
0.0420@ firn

5 .0O H :V
5 . 0 O  H : V
1.@ fr
0.2O cfs

Reeults

Depth
FlowArea
Wetted Perimeter
TopWldth
CrfticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow

untitled.fm2
1?l24lo1 O1:46:Ol PM

o.o9 ft
0.1 flr

1.87 ft
1.85 fi
o.o9 fi

0.032267 fr/n
!.94-@ < f -fro,
o.o4 ft
o.13 fr
1 . 1 3

o tL

EarthFax Englncerlng Inc

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



DD-3C MIN SLOPE
Worksheet for Trapezoidal Ghannel 7,

Project Descriptlon

Worksheet
Flor Element
Method

Dugout ditches
Trapezoidal Channel
Manning's Formula

Input Data

Mannings Goefficient
Slope ,

Lefr Side Slope
Right Side Slope
Bottom Width
Dlecharge

0.035 r.rFy ep.#"
0.048000 fi/fr

O . 7 O  H : V
O . 7 O  H : V
0.83 fr
O.2O cfs

e rr be.A^"cL

Results

Depth
FlorArea
Wetted Perimeter
Top Width
CriticalDepth
CdticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number

o.11
o.1

1 . 1 1
0.99
o.12

o.0r'.3775
1.92
0.06
o.17
1.04

f i  < 1 , 1 7
fii
ft
ft
fi
ft/n
frlB
fr
fi

O L

FlowType SuPercritical

untitled.fm2
12n4n1 01:47:45 PM

EarthFax Englnccrlng Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FtovrrMaster v6.0 [61 4€l

@ Haestad Methods, lnc. (2O3) 7ss-1666 Page 1 of 1



DD-3C MAX SLOPE
Worksheet for Trapezoidal Channel

16

Prdect Description

Worksheet
Flow Element
Method

Dugout ditches
Trapezoidal Channel
Manning's Formula

Input Data

Mannings Coefficient
Slope
Left Slde Slope
Right Slde Slope
Bottom Width

0.035 r,oaky
0.200000 fi/ft

0 . 7 O  H : V
O . 7 O  H : V
0.83 ft

" 
M".' or beJ-rooL

Discharge 0.2O cfs

Depth
FlowArea
Wetted Perimeter
Top Wldth
CrlflcalDepth
CritlcalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flovtl

untitled.fmZ
12f24n1 01:47:O4 PM

o.07 ft
0.1 ft2

1.Ol f i
o.93 ft
o.12 lt

o.o4,3777 ttJft

9i6 fi/s
0.15 fr
o.2, ft
2.O4

t
<5 {rt  ot(

EarthFax Englneerlng lnc

37 Brookside Road Waterbury, CT 06708 USA

Proiect Engineer: Tom Suchoski
Flondvlaster \i6.0 [61 4€l

@ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



Project Description

DD.4 MIN SLOPE
Worksheet for Trapezoidal Ghannel

17

Project Engineer: Tom Suchoski
FlonMaster v6.O [6 1 /+€l

Worksheet

Flow Element
Method

Solve For

Dugout Canyon Mine
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

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

0.030
0.008000 ft/ft

1 . 0 0  H : V
20.00 H : V

0.00 ft
0.20 cfs

Depth
Flow Area
Wetted Perimeter
Top Width
CriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Eneryy
Froude Number
Flow Type

0.15 ft
0.3 fF

3.32 ft
3.25 ft
0.12 ft

0.034664 fi/ft
0.79 fi/s
0.01 ft
0.16 ft
0.50

Subcritical

untitled.ftn2
O2l22lO2 03:47:40 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, Inc. (203) 75s-1666 Page 1 of 1



Project Description

DD4 MA)( SLOPE
Worksheet for Trapezoidal Channel

58

Project Engineen Tom Suchoski
FlowMaster v€.0 [614e1

Worksheet

Flow Element
Method

Solve For

Dugout Canyon Mine
Trapezoidal Channel
Manning's Formula

ChannelDepth

Input Data

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

0.030
0.254000 fl/ft

1 . 0 0  H : V
20.00 H :V

0.00 ft
0.20 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width

GriUcalDepth
CriticalSlope
Velocity
Veloci$ Head
Specific Energy
Froude Number
FlorType

0.08 ft
0.1 ft2

1.74 tt
1.70 ft
0.12 ft

0.034664 ft/ft
2.90 ft/s
0.13 ft
0.21 ft
2.U

Supercritical

untitled.tn2
o2l2ZO2 O3:46:13 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Project Description

DD-s MIN SLOPE
Worksheet for Trapezoidal Channel

51

Project Engineen Tom Suchoski
FlowMaster v6.O [614eJ

Worksheet

Flow Element
Method

Solve For

Dugout Canyon Mine
Trapezoidal Ghannel

Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wadth
Discharge

0.030
0.005000 ft/ft

1 . 0 0  H :  V
20.00 H : V

0.00 ft
0.10 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
GriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.13 ft
0.2 ttz

2.80 ft
2.74 ft
0.09 ft

0.038017 fr/ft
0.56 fr/s

4.87e-3 ft
0.14 ft
0.39

Subcritical

untitled.fm2
O2|2AO2 O3:49:O8 PM

EarthFax Engineerlng I nc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, Inc. (203) 75s-1666 Page 1 of 1



Project Description

DD.s MA)( SLOPE
Worksheet for Trapezoidal Ghannel

/"0

Project Engineen Tom Suchoski
FlowMaster v6.O [6 1 /tel

Worksheet
Flow Element
Method

Solve For

Dugout Canyon Mine
Trapezoidal Channel
Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Widtt
Discharge

0.030
0.009000 fr/ft

1 .00  H :V
20.00 H: V

0.00 fr
0.10 cfs

Depth
Flow Area
Wetted Perimeter
Top Width

CriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Florv Type

0.12  f t
0.1 fi3

2.50 ft
2.45 ft
0.09 ft

0.038020 fr/ft
0.70 fUs
0.01 ft
0.12 ft
0.51

Subcritical

untitled.ftn2
OU22|O2 03:49:29 PM

EarthFax Englneerlng lnc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods. Inc- (203) 7s5-1666 Page 1 of 1



Proiect Description

DD-6 MIN SLOPE
Worksheet for Trapezoidal Ghannel

{ f

Projed Engineer Tom Suchoski
FlowMasterv6.0 [614e1

Worksheet
Flow Element

Method

Solve For

Dugout Ganyon Mine
Trapezoidal Channel
Manning's Formula
ChannelDepth

Input Data

Mannings Coefficient

Slope
Left Side Slope
Right Side Slope
Bottom Width

Discharge

0.030
0.025000 fr/ft

1 . 0 0  H  : V
20.00 H :V

0.00 ft
0.30 cfs

Depth
Flow Area
Wetted Perimeter
Top Width
CriticalDepth
CriticalSlope
Velocity
Velocity Head

Speciftc Energy
Froude Number
Flow Type

0.15 f t
0.2 ftz

3.12 ft
3.06 ft
0.14 ft

0.032841 ft/ft
1.35 fi/s
0.03 ft
0.17 ft
0.88

Subcritlcal

untitled.fin2
O2l22lO2 O3:5O:37 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06709 USA@ Haestad Methods. Inc. (2O3) 75$1666 Page 1 of 1



Project Description

DD-6 MA)( SLOPE
Worksheet for Trapezoidal Channel

, . )
b L

Project Engineen Tom Suchoski
FlowMaster v6.O [614e]

Worksheet

Flow Element
Method

Solve For

Dugout Canyon Mine
Trapezoidal Ghannel
Manning's Formula

ChannelDepth

lnput Data

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

0.030
0.091000 ft/ft

1 . 0 0  H : V
20.00 H : V

0.00 ft
0.30 cfs

Results

Depth
Flour fuea
Wetted Perimeter
Top Width
GrlticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.11 ft
0.1 fF

2.45 ft
2.40 ft
0.14 fr

0.032838 ftifr
2.19 fi/s
0.07 ft
0.19 ft
1.61

Supercritical

untitled.ftn2
OA2UO2 03:50:O7 PM

EarthFax Englneerlng Inc d
37 Brookside Road Waterbury, CT (F708 USA@ Haestad Methods. Inc. (203) 755-1666 Page 1 ofl



Projec-t Description

DD.7 MIN SLOPE
Worksheet for Trapezoidal Channel

{o3

Project Engineer: Tom Suchoski
FlorrrMaster v6.O [61 4€l

Worksheet
Flour Element
Method
Solve For

Dugout ditches
Trapezoidal Channel
Manning's Formula
ChannelDepth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Rlght Slde Slope
BottomWidth
Dlscharge

o.o30 sa l I
0.013000 fi/fi

1 . O O  H : V
3O.OO H : V
o.oo fr
O.1O cfs

Depth
FlorArea
Wefred Perimeter
Top Width
CriticalDepth
Critical Slope
Velocity
Velocity Head
Spectfic Energy
Froude Number
Flov Type

0.09
0.1

2.96
2.92
0.08

o.039680
o.73
0.o1
o.10
0.59

Subcritical

t t  A o,
It2
fl
fr
ft
fr/fr
fi/s
ft
ft

o t t

untitled.fm2
1?l24l01 01:56:36 PM

EarthFax Englncerlng Inc
37 Brmkslde Road Waterbury, CT 06708 USA

Results

@ Haestad Me$ods, Inc. (203) 755.1666 Page 1 ofl



DD-7 MAX SLOPE
Worksheet for Trapezoidal Ghannel

61

Project Deecriptlon

Worksheet
Flour Element
Method
Solve For

Dugout ditches
Trapezoidal Channel
Mannlng's Formula
ChannelDepth

Input Data

Mannlnge Coefficient
Slope
Left Slde Slope
Right Side Stope
BsttomWidth
Dlscharge

o.o3o Joi I
0.031000 fi/fr

1 . O O  H : V
3O.OO H : V
o.oo fr
O.1O cfs

Depth
FlowArea
Wetted Perimeter
Top Wldth
Critlcal Depth
GriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
FlowType

0.08 ft
o.1 fl9

2.51 ft
2.48 ft
0.08 fr

0.039677 fi/ft
1.Ol ft/s
0.02 fi
0.10 ft
0.89

Subcritical

1 CA fe' alL

untitled.fm2
nn4l01 O1:56:58 PM

EarthFax Englncerlng Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchosld

Floufvlaster v6.O [61 4€l

@ Haestad Methods, lnc. (203) 755-1666 Page 1 of 1



Project Description

DD€ MINIMUM SLOPE
Worksheet for Trapezoidal Channel

fz,zad daf*

CI:r fl ,', A it*

Worksheet
Flow Element
Method

Solve For

Dugout As-built
TrapezoidalCha
Manning's Formt

ChannelDepth

Input Data

Mannings Coeffic 0.043
Sfope 122040

Left Side Slope 1.50
Right Side Slope 1.50
Bottom Wdth 4.00

Discharge 0.50

Vqp *' 6
fl/ft
H : V
H : V
ft
cfs

Results

Depth g1lg*fi 4

Flow Area 0.3 ft2
Wetted Perimr 4.23 ft
Top Width 4.19 ft
CriticalDepth 0.08 ft
CriticalSlope 0.064643 fl/ft
Velocity 1.90 fi/s
Velocity Head 0.06 ft
Specific Energ 0.12 ft
Froude Numb, 1.33
Flow Type iupercriticat

untitled.ftn2
0412610,6'11:22:04 Attl

Project Engineer: Richard Vvhite
FlowMaster v6.O [614b]EarthFax Englneerlng Inc

@ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (2O3) 755-1666 Page 1 of 1



Project Description

DD.8 MAXIMUM SLOPE
Worksheet for Trapezoidal Ghannel

?T,-? % titf*

ffi

Project Engineer: Richard White
FlowMasterv6.0 [614b1

Worksheet
Flow Element
Method
Solve For

Dugout As-built
TrapezoidalCha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.052

Slope 357000

Left Side Slope 1.50

Right Side Slope 1.50

Bottom Width 4.00

Discharge 0.50

&En *
fi/ft
H : V
H : V
ft
cfs

Depth
Flow Area
Wetted Perimr

Top \Mdth
CriticalDepth
CriticalSlope
Velocity
Velocity Head
Specific Energ
Froude Numb,
Flow Type

0.05
o.2

4.19
4.16
0.08

0.094535
2.35

ft
ft.
ft
ft
ft
fr/ft
fi/s

0.09
0 .14
1 .83

iupercritical

ft
ft

untitled.fm2
04126106 11:23:05 AM

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



Project Description

DD-g MIN SLOPE
Worksheet for Trapezoidal Ghannel

67

Project Engineer: Tom Suchoski
FlowMaster v6.o [614e1

Worksheet

Flow Element
Method

Solve For

DUGOUT CANYON MINE

Trapezoidal Channel
Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Slde Slope
Bottom Width
Discharge

0.040
0.143000

2.00
2.00
0.00
0.10

gro = 3'
fr/ft
H : V
H : V
ft
cfs

St,'ro = l{.7 %

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Crit icalSlope.
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0 .15 f t  <o .7 r /  oK
4.3e-2 fe

0.66 ft
0.59 ft
0.17 ft

0.060548 fr1ft
2.30 fi/s
0.08 ft
0.23 ft
1.50

Supercritical

untitled.fm2
O4IO3/O3 03:32:46 PM

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



67
DD-g MA)( SLOPE

Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

DUGOUT CANYON MINE

Trapezoidal Channel

Manning's Formula

Channel Depth

lnput Data

Mannings Goefficient

Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.046
0.333333

2.00
2.00
0.00
0.10

3?,7 700E6 = 3" $l"Po t
fi/ft
H : V
H : V
ft
cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow Type

0.13 ft

3.5e-2 fF
0.59 ft

0.53 ft
0.17 fr

0.080888 ftlft
2.84 ftls

5ilt-
0.26 ft
1.94

Supercritical

< f.o {r o/+

untitled.ftn2
O4IO3/O3 03:34:19 PM

Ear$Fax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Projec't Engineer: Tom Suchoski
FlowMasterv6.O [614e1

@ Haestad Methods, Inc- (203) 755-1666 Page 1 of 1



Projec,t Deecriptlon

UD.l MIN SLOPE
Worksheet for Trapezoidal Ghannel

61

Project Engineer: Tom Suchoski
FlowMasterv6.O [614€J

Worksheet
Flow Element
Method
Solve For

Dugout ditches
Trapezoidal Channel
Manning's Formula
Channel

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Slde Slope
Bottom Width
Discharge

0.035
o.@6000

1.20
1.n
o.75
o.20

roc,\ So I I
ft/fi
H : V
H : V
fi
cfe

o l L

Wetted Perimeter
TopWidth
CriticalDepth
CritlcalSlope
Velocity
Veloclty Head
Speclfic Energy
Froude Number
Flow Type Supercritical

0.1 fi2
1.05 ft
o.98 ft
0.12 ft

o.o42213 frtft
2.42 ftlg
o.o9 ft
o.19 f i
1.47

untitled.fm2
12nUO1 02:00:25 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Resutts

FlowArea

@ Haeetad Methods, Inc. (203) 75s-1666 Page 1 of I



Profect Deccriptlon

UD.1 MA)( SLOPE
Worksheet for Trapezoidal Channel

-70

Projeot Engineer: Tom Suchoski
FlonMaster\6.0 [614€l

Workrheet
Flor Element
Method
Solve For

Dugout ditches
Trapezoldal Channel
Mannlng's Formula
ChannelDepth

Input Data

Mannings Coefficient
Slope
Left SldE Slope
Right Slde Slope
Bottom Wldth
Dlscharge

0.085 tooh-v to i I
0.258000 ft/fi

1 . 2 0  H : V
1 . 2 O  H : V
o.75 ft
O.2O cfs

Depth
Flour Area
Wefted Perimeter
Top Wldth
CritlcalDepth
Crttlcal Slope
Velocity
Velocity Head
Specific Energy O.25
Froude Number 2.32
Flow Type Supercritical

0.07
0.1

0.97
0.92
oj2

o.0d.?215
3.35
o.17

ft
fr2
ft
fr
ft
fi/t
ft/s <
ft
fi

7,O f?- o h -

untitled.fm2
12124101 O2:O1:13 PM

EarthFax Englnccrlng Inc
37 Brookslde Road Waterbury, CT 06708 USA@ Haestad Methods, lnc. (203) 755-1666 Page 1 of 1
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1z

DUGOUT CANYON MINE
CULVERT DESIGN FLOWS

Note: When only part of a watershed contributes runoff to a ditch or culvert the runotf will be
determined by multiplying the total flow by the percentage of the watershed area flowing to the
ditch or culvert. In some cases the total watershed runoff may be used.

Design flows are rounded up to the nearest tenth of a cfs.

All design flows are for a 1O-year, 6-hour storm event except UC-s and UC-6 which are for a
100-year, 6-hour storm event.

Culvert Contributing Watersheds
Design Flow

(cfs)

oL- | lZo .  lzb . l5a.15b 3. I
tcc- L t7 1.3
0c- 3 fio"d zb o, f

0( -'/ 7^.7b 4,7
OC-T 1,0 o,z
pc-6 6 o, l
oc-7 8 O,L

Oc-8 1 0.1
Oc-1 to; tl t,z
ICC- lo tza, tLb - 6a% rz.pi( tu L.3

Uc- | 3 0,1

t lc -L lt/ O,L

ule -3 f 0,L l

uc -'-l t3 0,L

uc-, o0cws- tR 77,?-

tn e-6 1yvs-lfr, lg Vs-3,5.17,11 lEf ,  "18

'ize 
WattrtlvJl OQcwS - lft r lB

aA P la lc  -7 -b

Oc* l l l?a  ,  l? - to  ;  l f  ^ ,  l |b 3.1
0c- tz ,T O,L
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Project Description

DG-l OUTLET VELOCITY
Worksheet for Gircular Ghannel

7v

srr.",{ o,f I *rS #u_o_

Fn n*,€ c/t" np'rp -,

Worksheet
Flow Element
Method

Solve For

DUGOUT AS-I

Circular Chann
Manning's Fon

ChannelDepth

lnput Data

Mannings Coeffic 0.024
Slope 040000
Diameter 24
Discharge 3.10 fh:  t  € . r , .sd * . t - ,  d* io l ' #t---rf

f w*.,o,f{ tt4 6g- ta fiu.f {

*fi,, {.,*f v*r&,

fl/ft
in

cfs €* r r  f  ! *ggr- {

f*a*h &{'*-
Results

Depth
Flow Area
Wetted Perime
Top Width
CriticalDepth
Percent Full
Criticai Slope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Dlschaqd Full
Slope Full
Flow Type

0.48
0.6

2.05
1.71
0.62
24.0

0 .015150
5.34

ft
ft,
ft
ft
ft
o/o

fl/ft
fi/s

0.44
0.92
1.62

26.36
24.51

0.000640
iupercritical

ft
ft

fu, 'J  gnlvur&

Th- ts al-tr j '*

et) *;.. l"o,r-1.<.t , 'nlo {4. 5gJ,' h4n(

l L +  7 a o ^ a \  t . : i l  A l t ' - r r ; / " a * c  & \ * .

f ar\c,|,

€'nt.r 7 Y

cfs
cfs
fi/ft

d^nn f  r ' t roq al*  dhu. E.^ ivgf  au*tc, l*  1,"-ror* l - . {  Jp* 
f** , t ; . ; , r . t  y

6o vttA le y tre*(i ,ar.anf' , d'i*t*.! /*J*r ft,'g t ^y ,' , rl r tu,{*,4

untitled.ftn2
04126106 02:24:17 PM

EarthFax Englneerlng lnc
37 Brookside Road Waterbury, CT 06708 USA

Projec{ Engineer: Richard \ /hite
FlowMaster v6.O [614b]

@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



1,fDG.6 OUTLET VELOCITY
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

DUGOUT CANYON MINE
Circular Channel
Manning's Formula

Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

o.024
0.178000 fuft

22 in
0.10 cfs

Depth
Flow Area
Wetted Perimeter
Top Width
CriticalDepth
Percent Full
CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Maximum Discharge
Discharge Full

Slope Full
Flow Type

0.07
3.1e-2

0.70
0.69
0 . 1 1
3.6

o.o21124
3.24
0.16
o.23
2.70

44.09
40.99

0.000001
Supercritical

ft
ft,
ft
ft
ft
o/o

fttft
fl/s (

ft
ft

cfs
cfs
fr/ft

f,o (p, N, o.ilr( ra(>L*io^ ?c2tnlurr{
Ofo = 3 

o 
,*, ur. #- aJtanore .

untitled.fm2
O4lO3/03 O4:22:45 PM

EarthFax Engineerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e1

@ Haestad Methods, Inc. (203) 7ss-1666 Page 1 of 1



Project Description

DC.7 OUTLET VELOCITY
Woiksheet for Gircular Ghannel

76

Projec't Engineer: Tom Suchoski
FlowMaster v6.O [614e]

Worksheet
Flow Element
Method
Solve For

DUGOUT CANYON MINE
Clrcular Channel
Manning's Formula
Ghannel Depth

Input Data

Mannings Coefficient
Slope
Diameter

Dischage

0.015
0.056000 fr/fr-

?2 in
0.20 cfs

Depth
Flow Area
Wetted Perimeter
Top Width
CriticalDepth
Percent Full
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.10
0.1

0.85
0.82
0.16
5.3

o.oo7524
3.72
o.21
0.31
2.56

39.57
36.79

0.000002
Supercritical

ft
fl:
ft
ft
ft
oh

fl/fr
ftls 1

ft
ft

cfs
cfs
ft/ft

f.o f7t no on/- lof p.r lu (bn 
rc'nlrt /

untitled.fm2
04,|OS/OA 04:17:47 PM

EarthFax Engineerlng Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



ProJect Descrlptlon

DC-8 OUTLET VELOCITY
Worksheet for Circular Ghannel

v

Project Engineer: Tom Suchoski
FlowMasterv6.O 1614el

Worksheet
Flor Element
Method

Dugout Canyon Mlne
Clrcular Channel
Manning'e Formula

Solve For ChannelDepth

Input Data

Mannings Coefficient
Slope
Dlameter

o.o24
0.056@0 fi/n

in
cfs

Depth
FlourArea
We{ted Perimeter
Top Wldth
CriticalDepth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
MaSmum Dlscharge
Discharge Full
Slope Full
Flow Type

o.o9 ft
4.*-2 tr

o.75 fi
o.72 ft
o.12 ft
6.1 %

0.021061 fi/fr
2.24 ftle
o.o8 ft
o.17 fi
1;58

14.48 ds
13.46 cfs

0.000003 ft/ft
Supercritlcal

z 5 ' f r t r1o sul lof pro {afio,n rc.|wi\mA

untiUed.fm2
1?lzll0l O2:37:2OPM

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



Project Description

DC-g OUTLET VELOCITY
Worksheet for Circular Ghannel

.?F

Projec* Engineer: Tom Suchoski
FlowMasterv6.O [614e1

Worksheet
Flow Element
Method

Solve For

Dugout Canyon Mine

Circular Channel
Manning's Formula

ChannelDepth

Input Data

Mannings Coefficient

Slope
Diameter
Discharge

0.024
0.056000 fi/ft

30 in
1.20 cfs

Results

Depth
FlowArea
Wetted Perimeter
Top Width

Critical Depth
Percent Full
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.26 ft
0.3 ft2

1.64 ft
1.53 ft

0.36 ft
1O.4 o/o

0.015354 fl/ft
4.41 fUs
0.30 ft
0.56 ft
1 .84

56.55 cfs
52.57 c{s

0.000029 fr/ft

Supercritical

< 5 f,,' ho o,,{l'i- Pn{*a*kr- is ra")rJ

'i

untitled.fm2
O5/16/03 11:37:36 AM

EarthFax Englneering Inc
37 Brookside Road Waterbury, CT 06708 USA@ Haestad Methods, lnc. (2O3) 755-1666 Page 1 of 1



7qDC-10 OUTLET VELOGITY
Worksheet for Circular Channel

Project Description

Worksheet

Flow Element
Method
Solve For

DUGOUT AS.I
Circular Chann
Manning's Fon
ChannelDepth

Input Data

Mannings Coeffic 0.015
Slope - 041000
Diameter 22
Discharge 2.30

fl/ft
in

cfs

Results

Depth
Flow Area
Wetted Perime
Top V1/idth
CriticalDepth
Percent Full
CriticalSlope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Full
Flow Type

0.34 ft
0.3 ff

1.62 ft
1 .42  f t
0.54 fr
18.3 o/o

0.006102 ft/ft
6.95 ft/s-
0.75 ft
1.09 ft
2.54

33.86 efs
31.48 cfs

0.000219 fuft
iupercritical

O'v+, bc.lroel\. ,

nfiq. ;fli.'*4" '

ftu on*lal' $. *l^,u G*lwtrt ''* {€ / 
n ***(" dt't"tly

T1nk s, flo *,^f tof- f *^ F**do o '-
!

t . i

untitled.fm2
0412610A 02:26:38 PM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT O67Oe USA

ProJect Engineen Richard White
FlowMaster v6.O [61ab]

@ Haestad Methods, Inc. (203) 755-1666 Page 1 of 1



DC-l1 OUTLET VELOCITY
Worksheet for Gircular Ghannel

Project Engineer: Richard \Mtite
FlowMaster v6.0 [614b1

7q

f an/ N t  t l

Project Description

Worksheet
Flow Element

Method

Solve For

DUGOUT AS-t
Circular Chann
Manning's Fon

Channel Depth

Input Data

Mannings Coeffic 0.024
Slope 044000
Diameter 24
Discharge 3.10

tl/ft
in
cfs

Depth
Flow Area
Wetted Perime
Top \Mdth
CriticalDepth
Percent Ful!
CriticalSlope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Dlscharge Full
Slope Full
Flow Type

0.47
0.6

2.02
1.69
0.62
23.5

0.015150
5.53

ft
tr
ft
ft
fi
o/o

ftift
fl/s

0.47
0.94
1.69

27.65
25.70

0.000640
iupercritical

fr
ft

cfs
cfs
fl/ft

C^l v.-rl' el i rcLo-7ts

Ol, n)ro o&, eqvfj1

)*lo (+- fonol , 1rJ.l-r i", (L.

lJa t  rp  r^g l4crccr to*  f

jJ"**', *L,s Cula-. f ccu* ir,,-*,,'tl*. {.& a. {uil 
'{i*** 

.tv 
'*

ff,foL. $fr * lo , ll*r4g-+s*'t'n ,' f *t*' &int*tr i t 't

f I - 17 *# *L* ouc, r{ lo* f ,o*, CL, *, se.*i.} *w i

Y*"ro dlio*c *4o f hntofe d' f *&w n sl" p'l"L

fr rt * la on& fto u dr fi^*. f*a*L '/'Lrcay n

Culvrrt-' 8C* l, Th^$, +C,,rs Lr^,iax.l"l Ja-s

rta i- n*c*/ &a $*. fl.r 6 , r4 &ni*."J.. s,4- &t,<.^ Wl , F'c.'*'

;f ! $ {7*&*t M/& .f i'rc& #'*oil" ##* /* aq4

Culugr &t*l e o*, rki ' l  cofn t 'y $anvt's Ft..*

frnao# t', frf,*' $on4'

untitled.ftn2
0412610O O2:27:1APM

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



Project Description

Mannings Coeffic 0.024
Slope 035000
Diameter 18
Discharge 0.20

DC-12 OUTLET VELOCITY
Worksheet for Circular Ghannel

vno ,i f.r n*.rlr-J

S-) ̂

Project Engineer: Richard \Mtite
FlowMaster v6.O [614bJ

Wortsheet
Flow Element
Method

Solve For

DUGOUT AS.t
Circular Chann
Manning's Fon
Channel Depth

lnput Data

fl/ft
in

cfs

Results

Depth
Flow Area
Wetted Perime
Top Wdth
CriticalDepth
Percent Full
CriticalSlope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0.14 ft
0.1 ftz

0.94 ft
0.88 ft
0 .16 f t

9 .5  %
0.019385 fl/ft

?.34 frls < fO
0.09 ft
0.23 ft
1 .32

11.45 cfs
10.64 cts

0.000012 ft/fi
iupercritical

untitled.Fn2
04126108 O2:28:05 PM

EarthFax Englneerlng lnc
37 Brookside Road Waterlcury, CT 06708 USA@ Haestad Methods, lnc. (203) 755-1666 Page 1 of 1



ProJect Deecriptlon

UC-6 MINIMUM SLOPE
Worksheet for Circular Ghannel

yt

is  l ih ly  nqcL, ,  l .u ,zr

( ,oa t r l ' ,  Vr l r 'vv  e t l ie .o{c  .

Worksheet
Flow Element
Method

DUGOUT CANYON
Clrcular Channel
Mannlng's Fonnula

Solve For ChannelDeilh

lnput Data

Mannings Coefficient
Slope
Diameter

o.o24
0.020000 fi/fr

60 in
Discharge 185.5o cfs IOO-9^ 6-hr .r{onr'"

Depth
FlowArea
Wetted Perimeter
Top Wldth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Dlscharge
Discharge Full
Slope Full

3.81 ft
16.1 rt3

10.62 fi
4.% ft
3.90 ft
76.3 % o l<-

0.O19O73 firft
11.54 ft/s
2.O7 fi.
5.88 fr
1.05

214.6O cfs
1ee.5o cfs l Bf 'T .ft,

o.o172g2 ftttt
FlowType Supercritical

O,'u" tL- sbyo* os Z'/. 'Atcl Sr

l4-- )t o"k ll y 
', 
^ "t |le,Q ou J-

nlrl^;t Celcolr Al,^

*hw ItL,, 
".r 

q

untitled.fm2
1Z26101 1O:59:16AM

EarthFax Englneerlng Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster !'6.0 [61 4€l

@ Haestad Methods, Inc. (203) 75s-1666 Page 1 of 1



EARTHFAX ENGINEERING,  INC.
ENGINEERS /  SCIENTISTS

,PRoJEcr uL-q5- ol ,oo= 
tB 2

compurED W'u DArE ,).F*b
o F -
tlqr

cxecxeo L DATE fTnr- LaoL

C-r b;'-u) ft*^r = 9 o.'l .A

. -  i t
trq+ v4o;4r, k 1)-i,.L ;, Hrt = lr,? fz/,



uc- 6
Natural Channel Condition at€€€ Ouflet

Worksheet for Trapezoidal Channel

r"a"L ?/oz

FlowMaster v5.13
Page 1 of l

Project Description
Project File
Worksheet
Flow Element
Method
Solve For Channel Depth

untitled.ftn2
Dugout Canyon Energy Dissipator Design
Trapezoidal Channel
Manning's Formula

Input Pata
Mannings Coefficient 0.040
Channel Slope
Left Side Slope
Right Side Slope
Bottom Widtt

0.065000 fuft
1.500000 H : V
1.500000 H : V
6.00 ft

Discharge 200.00 cfs

Resufts
Depth
Flow Area
Wetted Perimeter 13.03 ft
Top Width
Critical Depth
Critical Slope

1.95 ft
17.41 fl3

11 .85 ft
2.60 ft
0.021867 ft/ft

2.05 ft
4.00 ft
1 .67

Vefocity 11.49 111s #
Velocig Head
Specific Energy
Froude Number
Flow is supercritical.

Das\cr,- ru &,ssifrl'r it
{/;f .{"tr^-r

11t20t97
10:48:52 AM Haestad Methods, tnc. 37 Brookside Road Waterbury, CT 06708 (2O3) 75$1666



uc-6
€€EZ Outlet Velocity tor 72-inch Culvert

Worksheet for Circular Channel

^.J

Fvt
3/oz

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

untitled.fm2
Dugont Canyon Culvert Design
Circular Channel
Manning's Formula
Channel Depth

Input Data
Mannings Coefficient 0.024
Channel Slope
Diameter
Discharge

0.065000 fuft
72.00 in

200.00 cfs

2.42
10.68
8.26
5.89
3.87

40.32
0.013628 fUft

18.73 111s?
5.45 ft
7.87 ft
2.45

629.10 cfs
584.83

0.007602 fuft

Wetted Perimeter
Top Width
Critical Depth
Percent Full

Specific Energy
Froude Number
Maximum Discharge
Full Flow Capacity
Full Flow Slope
Flow is supercritical.

ft
fl3
fr
ft
ft

I -.gritic{Qooev@
Velocity Head

11t20t97
11:23:O4AM

FloryMaster v5.13
Page 1 of 1Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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EARTHFAX ENGINEERING,  INC.
ENGINEERS /  SCIENTISTS

pRoJEcr U( -.t6b5-ol
,on, 'iSF oF -

COMPUTED I - 
DATE

F-b, lorl8

CHECKED- OATE

DESIGN DISCHARGE - O
WETTED AREA AT BRINK OF CULVERT

q.SECTION

dso =  THE MEDIAN SIZE OF ROCK
BY WEIGHT.  ROUNDED ROCK
OR ANGULAR ROCK.

Yg =  EQUIVALENT BRINK DEPTH

= BRINK DEPTH FOR BOX CULVERT

-(a\ t tz FoR N.N-RE.TANGULAR- 
\2 I sEcrtoNs

lrl o
5 l >

ul
J
o
E

oo
@
IL
o
F
o.
UJ
o
IrJ

F

J
UJ
G

h s
N O T E :  2  < -  < 4dso -

'r 
* 

> o.7s

RIPRAP MAY BE REOUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN -  SEE DESIGN
EXAMPLE IN TEXT.

3
V1

""%.,
l r /

J / "€

!.
s'
7
t /

;,, ,B/^
D/

7L" o"f'It l

V*"
FRoUDE NUMBER = yiffi"r

FIGURE X1-2. RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT BRINK OF
CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE

Lo" o,tlltt
(-----lr>

Sourc, &T drl' (firc)
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l .D.:
WS.3 IOO.YR 6.HR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 2.05 inches
Durat ion = 6.0 hrs

WATERSHED :
Area = 4.87 acres
CN = 70.00

Time conc.= 0.07 hrs

OUTPUT SUMMARY

Runoff depth: 0.260 inches
Ini t ia l  abstr :  0.857 inches
Peak f low: 0.93 cfs (  0.190 iph )

at t ime: 2.518 hrs



Triangular Hydrograph Calculat ions using

SCSHYDRO Program

Watershed l .D.:
WS.5 1OO.YR 6.HR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 2.05 inches
Duration = 6.0 hrs

WATERSHED :
Area = 15.90 acres
CN = 70.00

Time conc.= 0.12 hrs

OUTPUT SUMMARY

Runoff depth: 0.260 inches
Ini t ia l  abstr :  0.857 inches
Peak f low: 2.66 cfs (  0.166 iph )

at  t ime; 2.555 hrs
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Triangular Hydrograph Calculat ions using

SCSHYDRO Program

Watershed l .D.:
WS.13 IOO.YR 6.HR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 2.O5 inches
Durat ion = 6.0 hrs

WATERSHED :
Area = 15.31 acres
CN = 67.0O

Time conc.= 0.12 hrs

OUTPUT SUMMARY

Runoff depth: 0.189 inches
Ini t ia l  abstr :  0.985 inches
Peak flow: I.28 cfs ( 0.083 iph )

at  t ime: 2.575 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed l .D.:
WS.L4 LOO.YR 6.HR

INPUT SUMMARY

STORM :
Dist .= SCS Type'b'
Depth = 2.05 inches
Durat ion = 6.0 hrs

WATERSHED :
Area = 13.11 acres
CN = 67.O0

Time conc.= 0.15 hrs

OUTPUT SUMMARY

Runoff depth: 0.189 inches
Ini t ia l  abstr :  0.985 inches
Peak flow: 1.01 cfs ( 0.076 iph )

at t ime: 2.587 hrs
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SEDCAD 4.0
9qpyflgnt t998 Pameta J. Scfrwab
GivilSoftware Design

P111^"h rqc^ + A OoX ont Oree k
(? tp t r ro  ( .a lc" la t ia  nS

.-
- t

-
Material: Riprap

Tnpezoidal Channel

Bonom _. !"ft Righr
WfJn fn, Sldeslope Sidestope Slope(o/o)\--, RaUo RaUo

Freeboard Freeboard Freeboard

Depth (ft) o/o of Depth Y.YllI

1.0:1 1.0:1

Simons/OSM Method - Mild Slope Design
w/o Freeboard w/ Freeboard

Design Discharge: 179.00 ds

Depth: 1.88 ft

Top Width: 18.75 ft

Velocity: 5.55 fps

X-Sectlon Area: 31.65 sq ft
Hydr:aulic Radlus: 1.559
Froude Numberl 0.77

Manning's n: 0.0377

Dmin: 2.00 in

SEDCAD Utility Run Printed 04-15-1999
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Number/Designation Gomparison for
Ditches and Culverts

2006 with 1998

2006
Diversion

Ditch

1998
Diversion

Ditch

2006
Culvert

1998
Culvert

DD-la DD4 DC-1 DC-6

DD.Ib DD-3 DC-2 DC-I0

DD-2a DD.7 DC-3

DD.2b DD.7 DC4 DC-5

DD-2c DD.7 DC-5 DC.7

DD.2d DD.7 DC-6

DD-2e DD.6 DC-7

DD-3a DD.8 DC.8 DC-8

DD-3b DD-8 DC-9 DC-9

DD-3c DD.8 DC-l0

DD-4
DD-lI
& t2

DC-l1

DD.5 DD.13 DC-l2

DD-6
DD-14, 15

&16
uc-r uc-6

DD.7 DD.l7 uc-2 ac-2

DD.8 uc-3 UC.1

DD.9 uc-4 uc-3

UD-I UD.I uc-5 UC-f

uc-6 uc-5

The ditches and culvert numbering dcignation ms rwised in 2006. Ihis drart has been prepared for ease of comparison in incjdences where
a document has not ben updatod to the2006 numbeing s)6tern.
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Mining and Reclamation Plan
May 26, 2006 2€05

ATTACHMENT A TO APPENDIX 7.11

Riprap Calculations for DD-7 Outlet and
Stream Bank Directly Downstream of the County Culvert

Note: lnformation in this Attachment A to Appendix 7-9 is included here rather than modifying existing pages
within Appendix 7-9. The affixed Professional Engineer's Stamp certifies the calculations contained only within
this attachment.

The ditch number was changed from DD-7 to DD-2a in May of 2006. All information referenced for DD-7
refers to DD2a in this attachment.


