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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 Mine. 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. It 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 14% locally. Specifically, the primary haul road (see Plate 5-2)
will be constructed at a grade of approximately 7%, the coal storage pad road will generally
be constructed at a grade of 14%, the substation access road will be constructed with an
approximate grade of 13%, the portal pad access road will be constructed at a grade of about
13%, and the water tank access road will exist in its current location with an approximate
grade of 10 to 14%. 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-5 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-5 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-5 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 Control. 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 backfiling. 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. If 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 Contamination. 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

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
small.

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. If 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. If 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. If 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:

° Interception ditch UD-1 along the southeast border of the disturbed area witt collects
runoff from adjacent undisturbed watersheds and direct the runoff into Dugout
Creek.

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

o Disturbed drainage ditch DD-3a8 through DD-3c wittbe-are located along the north
edge of the road that accesses the large and small substation pads. Runoff from
ditches DD-3a8 through DD-3c wittbe-is conveyed to the sedimentation pond via
culvert DC 5% and ditches DD-2a% through DD-2d. =|=he—rtrnoff—from-the—sr°r°ra++

o Disturbed dralnage drtches DD-4 through DD- 74—1 are er—belocated anng the west
srde of the water-tank access road exfendmg—to—t-he—rn’cerrm—eresf—of—t-heﬁad—'ms

m&m 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
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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).

Diversion Culverts:

° Culverts DC-44+:BE-2,BC-3;andBE-5—wiltbe-is located along the northwest
portion of the main facility pad. Thisese culverts-wilt conveys runoff from DD-2e to
DD-2d and to vaneusﬁ%ehes—leadmg—te—the sedlmentatlon pond euWeﬂs-Be-'l—aﬁd

° Culvert DC-64 will convey runoff from the portal pad via a drop inlet to the Iower
facility pad. This runoff will ultimately discharge to the sedimentation pond via
ditches DD-96 and DD-2# and culvert DC-5.

° Culvert DC-16 will convey water from ditches located on the south side of the facility
pad to the sedimentation pond. —'H’re-dfop-rrﬂe{—s’erueture—desngns—bf—t-lms-cwveﬁ
aretncludedin-AttachmentB-of Appendix#t++

° Culvert DC-5% will convey water from the substation access road into ditch DD-27
and then to the sedlmentatlon pond A drop mlet is wﬂi—b&used on this culvert. Fhe

° Culverts DC-7A, DC-8 and DC-9 are wiltbe-located 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 wﬂl—be—prowded as noted in Section 742.200 of th|s M&RP.
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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 and-d€-2-witt-convey undisturbed-area runoff from
undisturbed watersheds WS-4—and—AS-10;respectivety,—to the Dugout Creek
bypass culvert (UC-65). Culvert UC-43-wilt conveys undisturbed-area runoff from
ditch UD-1 to the Dugout Creek culvert (UC-65).

° Culvert UC-54 is witt-be—located 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. B101
in Appendix 7-9.

° 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 sediment which 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.

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

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 Section 742.
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TABLE 7-6
SUMMARY OF WATERSHED DATA
Time of Concentration

Watershed® Curve Number Area (acres) {hours)

WS-1 72 1.96 0.051

WS-2A 71 6.68 0.103

WS-2B 92 1.03 0.079

WS-3 70 4.87 0.071

WS-4 73 4.63 0.055

WS-5 70 15.9 0.119

WS-6 74 2.09 0.046

WS-7A 70 11.97 0.082

WS-7B 88 1.05 0.016

WS-8 71 5.45 0.072

WS-9 71 442 0.068

WS-10 70 47.77 0.198

WS-11 71 11.91 0.075

WS-12A 60 4.48 0.107

WS-12B 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-15B 91 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 66 1794.9 1.223

@ See Plates 7-6, 7-7, and 7-8 for watershed boundaries
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FABLE76
SUMMARY-OF-WATERSHED-BATA
Time of Concentration
Watershed® Curve Number Area (acres) (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 0.116
WS-5 70 1.30 0.045
WS-6 70 10.65 0.080
WS-7 70 3.02 0.080
WS-8 70 493 0.137
WS-9 67 15.80 0.152
WS-9a 67 1.60 0.039
WS-10 67 13.30 0.151
WS-11 67 4.32 0.076
WS-12 71 10.10 0.085
WS-13 70 49.10 0.200
WS-14 71 10.60 0.093
| WS-15 74 240 0.067
ODCWS-1a 66 1794.7 1.069
ODCWS-1b 66 1794.9 1.223
DWS-1 88 0.19 0.039
DWS-2 88 1.12 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
ELEVATION (FT) AREA (FT?) INCREMENTAL CUMULATIVE
VOLUME (FT?) VOLUME (FT?)
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 silt fences, riprap, contemporaneous revegetation, vegetative sediment

filters, a sedimentation pond, and other measures that reduce overland flow
velocities, reduce runoff volumes or trap sediment; and
s Treatment of mine drainage in underground sumps.

742.200 Siltation Structures

General Requirements. Additional contributions of suspended solids and sediment to stream flow
or runoff outside the permit area will be prevented to the extent possible using 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 and 743.

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 atthe-top-of-watershed BWS-94 and updewnstream of frem culvert DC-89), ASCA-3 (the
water-tank access road upstream from culvert DC-98 including the water tank area), ASCA-4 (the
water-tank access road upstream of culvert DC-7 area), and ASCA-5 (the topsoil storage area)

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

Runoff from ASCA-2 wittbe is precluded from flowing to the sedimentation pond because of a crest
in the water-tank access road at the downstream edge of this ASCA. Instead, runoff from this area
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witt flows to Dugout Creek via culvert DC-8 (see Plate 7-5). Sediment generated from this ASCA
is wittbe—controlled by installing silt fences or straw-bale dikes in ditch DD-543 immediately
upstream from the inlet to culvert DC-8. These sediment-control devices have been witt-be
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 wittbe 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-3. These sediment-control devices were
wittbe-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.

ASCA-34 also includes consists-of-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-9, with additional sediment control
being provided at the inlet to this culvert as discussed above.

An additional alternate sediment control measure (ASCA-5) wittbe 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 w
acrestinthe water-tank access road. Instead of runoff flowing to the sediment pond, runoff from

this area will flow to Dugout Creek via culvert DC-7A {see—Addendum—A—to—Appendix—79).

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 wiltbe-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.

Sediment-control measures were witt-be- 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 that will be used and where the methods
will be implemented. Other than the realigned road and a small area on the outslope of the
éediment 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 wittbe is located in the southwest corner of the disturbed
area. This pond will function 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.

Design, Construction, and Maintenance

Sediment Storage Volume. The sedimentation pond has been designed to control sediment
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 -11. Refer to Plates 7-7 and 7-8 for a delineation of watershed boundaries.
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FABLE78
SUMMARY-OFDIVERSION-DITCHES

Minimum | Minimum | Minimum Side Minimum | Maximum Peak Required | Minimum
Diversion Bottom Top Depth | Slopes | Slope Slope Flow® Riprap | Freeboard
Width (ft) | Width (ft) | (ft) (H:V) (%) (%) (cfs) Ds, (in) (ft)
DD-1 0 20 1.0 1:1 20.0 20.0 3.48 none 0.49
DD-2 1 85 0.75 5:1 1.0 1.0 3.49 none 0.38
DD-3 1.5 55 1.0 2:1 2.9 5.6 4.13 none 0.63
DD-4 0 20 1.0 11 3.8 71 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 20 1.0 1:1 7.7 14.0 6.99 none 0.20
DD-7 0 4.0 1.0 2:1 4.2 50.0 13.96 none 0.16
Concrete
DD-7 outlet 4.0 5.07 0.54 1:1 42 33 13.96 d Rubble 0.3
DD-8 0 20 1.0 11 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 20 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 11.9 1.48 none 0.57
DD-13 0 4.0 1.0 2:1 42 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 29 4.0 2.99 none 0.40
DD-16 0 4.0 1.0 2:1 12.5 20.0 240 6 0.49
DD-17 0 4.0 1.0 2:1 1.0 1.0 0.86 none 0.57
ubD-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
Existing Minimum
Average Maximum Inlet Control Design
Pipe Allowable
Culvert Inlet Type Pipe Slope Allowable Capacity Discharge Design Status
Diameter Culvert Size
(%) HW/D* (cfs) (cfs)
(in) (in)
| DC-1 24 Headwall 4.0 1.5 18 23 12 OK
| DC-2 12 Projecting 6.9 1.3 2.6 0.8 <12 OK
DC-3 12 Projecting 10.2 1.5 3.2 0.5 <12 OK
DC-4 24 Headwall 5.6 1.1 14.2 1.0 <12 OK
DC-5 18 Drop Inlet 14.6 24 15.5 0.2 <6 OK
DC-6 12 and 6 Drop Inlet 17.8 2.0 35 0.1 <6 OK
DC-7 22 Projecting 5.6 1.5 14 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 41 1.2 <12 OK
DC-10 22 Projecting 4.1 1.3 12 2.1 12 OK
DC-11 24 Headwall 4.4 1.0 13.0 3.1 15 OK
DC-12 18 Projecting 35 1.0 5.5 0.2 <6 OK
UC-1 18 Projecting 32.0 1.2 7 0.1 <6 OK
UC-2 18 Mitre 17.0 2.3 13 0.2 <6 OK
UC-3 18 Projecting 18.0 2.4 13 0.4 <12 OK
UC+4 18 Drop Inlet 25.0 2.0 11 0.2 <6 OK
UC-5 60 Headwall 2.0+ 1.8 230 89.2 @ <48 OK
ucC-6
60 Headwall 2.0+ 2.6 300 90.4@ <48 OK
(inlet)
uc-6
60 NA 2.0+ NA NA 185.48 @ 60 OK
(barrel)
o HW/D = 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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(a)

(b)

Minimum Outlet Peak Outlet
Diversion Culvert Diameter | Material | Inlet Type Slope Flow® | Riprap Dy,
(in) (%) (cfs) (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 Inlet 30.0 4.89 18
Concreted

DC-7 18 CMP Drop Inlet 8.9 2.09 rubble
DC-7A 22 HDPE | Projecting 5.6 0.2 none
DC-8 18 CMP Mitered 5.0 248 6
DC-9 36 CMP Mitered 5.0 11.51 9
DC-10 22 HDPE | Head Wall 3.4 4.0 9
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 5115 1.35 none
uc-3 18 CMP Drop Inlet 33.2 1.60 none
uc-4 60 CMP Headwall 49 89.2 none
UC-5 60 CMP Headwall 6.9 90.4 12®)
uc-6 18 CMP Mitered 25.0 1.02 none

Peak discharge resulting from the 10-year, 24-hour precipitation event except culverts UC-4 and UC-5 (designed
for the peak discharge resulting from the 100-year, 6-hour event).

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

7-87




Canyon Fuel Company, LLC Mining and Reclamation Plan
SCM/Dugout Canyon Mine May 26, 2006 2665

A precipitation gauge will be installed at the mine site in the summer of 2001 to 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 Appendix 7-9. 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-5 witt 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 100-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 witt-be-located on the eastern tributary of Dugout Creek. This culvert will have a constant slope
of 4.9% 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 wittbe- installed on the main branch of Dugout Creek, with a slope that varies from about 2.2%
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 wiltbe
constructed in the channel immediately downstream from the outlet. This riprap basin will extend 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 Appendix 7-9). This riprap section will be periodically monitored and modified if necessary
1o prevent erosion.

Detailed design calculations for culverts UC-64 and UC-5 can be found in Appendix 7-9. 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

7-89




Canyon Fuel Company, LLC Mining and Reclamation Plan
SCM/Dugout Canyon Mine May 26, 2006 2665

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 Appendix 7-11 design 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. A summary table of the minimum channel geometry, channel slope, peak discharge, minimum
riprap requirements, maximum flow velocity and minimum freeboard values for each diversion ditch within the
facilities area is presented in Table 7-8. 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 capacity and 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-5, each culvert has adequate
capacity and outlet erosion protection to safely pass the peak flow resulting from the 10-year, 24-hour precipitation
event. Culverts UC-64 and UC-5 were designed to convey the peak runoff resulting from the 100-year, 6-hour
precipitation event. A description of the diversion culverts within the facilities area is presented in Section 732.300.

Diversion Berms. Although several berms are noted on Plate 7-5, these will be installed primarily to meet MSHA
requirements for safety concerns adjacent to slopes. However, these berms may also locally convey runoff from
higher-elevation pads to lower-elevation pads, where it will be 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 Creek 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-5 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-65 to withstand the peak flow from a 100-year, 6-hour storm 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 Canyon 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 runoff that has fallen on the realigned
road off the road into well vegetated areas. Due to the berm running paralle! 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 controlied by the water bars.

743 Impoundments

All pertinent information regarding the sedimentation pond is presented in Sections 732.200 and 742.200.
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APPENDIX 7-9

| Diversion and Culvert Design Calculations
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. ' forest-range complexes in western United States: herbaceous
» ‘ and osk-aspen complexes.
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' Table 2-2.--Runoff curve numbers for selected agricultural, suburban, and
urban land use. (Antecedent moisture condition II, and I, = 0.25)
|

HYDROLOGIC SOIL GROUP
A B c D

LAND USE DESCRIPTION

Cultivated landt/: witnout conservation treatment _ 72 | 81 | 88 | 91
: with conservation treatment 62 1 T8 81

x 4 Pasture or range land: poor condition 68 79 86 89
k good condition 39 6r | Tb 80

| 3
r : _ Meadow: good condition 30 58 71 78

Wood or Forest land: thin stand, poor cover, no mulch ks 66 7 83
good cover2/ 25 | s5 | 10 | 17

Open Spaces, lawns, parks, golf courses, cemeteries, etc.

- ]
} E . good condition: grass cover on 75% or more of the area 39 61 Th 8o
\ I

fair condition: grass cover on S0% to TS5% of the srea L9 69 79 8k
-
} r Commercial and business areds (85% impervious) 89 92 9% 1 95
— :
Industrial districts (72% impervious). 81 | 88 91 | 93
l l Residential:d/ _
Average lot size Average % Imperviousz/
| - 1/8 scre or less 65 17 8s 90 92
) ! ] 1/4 acre 38 61 T5 83 87
| ¥ 1/3 acre 30 ’ 57 T2 81 86
l 1/2 acre 25 54 1 70 | 80 | 85
} E J 1 acre 20 s1 | 68 | 79 | 8
Paved parking lots, roofs, driveways, etc.3/ 98 | 98 | 98 | 98

-

Streets and roads:

paved with curbs and storm sewersd/ 98 | 98 | 98 | 98
E‘— gravel 76 | 85 | 89 | o1
dirt T2 82 87 89

L

i/ For a more detailed description of agricultural land use curve numbers refer to
National Engineering Handbook, Section 4, Hydrology, Chapter 9, Aug. 1972.

2/ Good cover is protected from grazing and litter and brush cover soil.

3/ curve oumbers are computed assuming the runoff from the house and driveway
is directed towards the street with a minimum of roof water directed to lawns
where additional infiltration could occur. ’

4/ e remaining pervious areas (lawn) are considered to be in good pasture condition
for these curve numbers.

&/ In some warmer climates of the country a curve number of 95 may be used,

‘?(r‘;r—;

o

ReE.

WS, Dept o [ge.cnitnre, (277




Table T.li-Continued

CARYVILLE
CASA GRANDE
CASCADE
CASCAJO
CASCILLA
CASCO
CASE
CASEBIER
CASEY
-ASHEL
<ASHION
CASHMERE
CASHMONT
CASIND
CAS1TO
CASPAR
CASPLANA
CASS
CASSADAGA
CASSIA
CASSIRO
CASSOLARY
CASSVILLE
CASTAIC
CASTALIA
CASTANA
CASTELL
CASTILE
CASTING
CASTLE
CASTLEVALE
CASTNER
CASTO
CASTRO
CASTROVILLE
CASUSE
CASMELL
CATAL INA
CATALPA
CATANO
CATARINA
CATAULA
CATANBA
CATH
CATHCART
CATHEDRAL
CATHER INE

CATNIP
CATOCTIN
CATOOSA
CATSKILL
CATTARAUGUS
CAUOLE
CAVAL
CAVE
CAVELT
CAVE ROCK
CAVO
CAVODE
CAVOUR
CAWKER
CAYAGUA
CAYLOR
CAYUGA
CAZADERD
CAZAOOR
CAZENOVIA
CEBOLIA
CEBONE
CECIL
CEDA
CEDARAN
CEDAR BUTTE
CEDAREDGE
CEDAR MOUNTAIN
CEDARV ILLE
CEDONIA
CEDRON
CELAYA
CELETON
CELINA
CELIO
CELLAR
CENCOVE
CENTER
CENTER CREEK
CENTERFIELD
CENTERVILLE
CENTRALIA
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CENTRAL POINT
CERESCO
CERRILLOS
CERRO
CHACRA
CHAFFEE
CHAGRIN
CHAIX
CHALFONT
CHALMERS
CHAMA
CHAMBER
CHAMBERINO
CHAMISE
CHAMOKANE
CHAMPION
CHANCE
CHANOLER
CHANEY
CHANNAHON
CHANNING
CHANTX
CHANTIER
CHAPIN

CHA PMAN
CHAPPELL
CHARD
CHARGO
CHARITON
CHARITY
CHARLEBOIS
CHARLESTON
CHARLEVOIX
CHARLOS
CHARLOTTE
CHARLTON
CHASE
CHASEBURG
CHASEVILLE
CHASKA
CHASTAIN
CHATBURN
CHATFIELD
CHA THAM
CHATSWORTH
CHAUNCEY
CHAVIES

.CHAWANAKEE

CHEADLE
CHECKETT
CHEDEHAP
CHEEXTOWAGA
CHEE SEMAN
CHEHALEM
CHEHALLS
CHEHULPUM
CHELAN
CHEL SEA
CHEMAWA
CHEMUNG
CHEN
CHENA
CHENANGO
CHENEY
CHENNEBY
CHENONETH
CHEQUEST
CHEREETE
CHERIONI
CHEROKEE
CHERRY
CHERRYHILL
CHERRY SPRINGS
CHESAN

CHE SHIRE
CHE SHNINA
CHE SNINNUS
CHESTER
CHESTERTON
CHETCO
CHETEK
CHEVELON
CHEWACLA
CHE WELAH
CHE YENNE
CHIARA
CHICKASHA
CHICUPEE
CHICOTE
CHIGLEY
CHILCCTT
CHILDS

PONDEPORENOCONIPOAPPOAPNOT>NDODE>O a)womnnouonnmnomﬁnoﬂﬁwnut)unnooouu Oﬂﬂﬂﬂﬂﬂsﬂwﬂhﬁwﬂﬂwmﬁﬁnw>w

CHILGREN
CHILHOWIE
CHILL
CHILKAT

.CHILLICOTHE

CHILLISQUAQUE
CHILLUM
CHILMARK
CHILO
CHILOQUIN
CHILSON
CHILTON
CHIMAYO
CHIMNEY
CHINA CREEK
CHINCHALLO
CHINIAK
CHINO
CHINOOK
CHIPETA
CHIPLEY
CHIPMAN
CHIPPENY
CHIPPENA
CHIQUITO
CHIRICAHUA
CHISPA
CHITINA
CHITTENDEN
CHITNOOD
CHIVATO
CHIWAWA

CHOPAKXA

. CHOPTANK

CHOPTIE
CHORALMONT
CHOSKA
CHOTEAU
CHRISTIAN
CHRISTIANA
CHRIST IANBURG
CHRISTY
CHROME
CHUALAR
CHUBBS
CHUCKAWALLA
CHUGTER
CHULITNA
CHUMMY
CHUMSTICK
CHUPADERA
CHURCH
CHURCHILL
CHURCHVILLE
CHURN -
CHURNDASHER
CHUTE
CIALES

CINCINNATIL
CINCO
CINDERCONE
CINEBAR
CINTRONA
CIPRIANG
CIRCLE
CIRCLEVILLE
CISNE
C1SPUS
citico
CLACKAMAS
CLAIBORNE
CLAIRE
CLAIREMONT
CLALLAM
CLAM GULCH
CLAMO
CLANTUN
CLAPPER
CLAREMURE
CLARENCE
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CLARESON
CLAREVILLE

.CLARINDA

CLAR 1ON
CLARITA
CLARK
CLARK FORK
CLARKSBURG
CLARKSDALE
CLARKSON _
CLARKSV ILLE
CLARND
CLARY

CLATO
CLATSOP
CLAV ERACK
CLANSON
CLAYBURN .
CLAYSPRINGS
CLAYTON
CLEARFIELD
CLEAR LAKE

CLEMS
CLENVILLE
CLEORA
CLERF
CLERMONT
CLEVERLY

FH00D
cLIF Eﬁsdu
CLIFTON
CLIFTY
CLIMARA
CLINAX
CLIME
CLINTON
CLIPPER
CLODINE .
CEONTARE
CLOQUALLUNH
CLOQUATO
CLOQUET
cLoup .,
CLOUOCROFT
CLOUD PEAK
CLOUD RIM
CLOUGH
CLOVERDALE . .,
CLOVER SPRINGS

cLYNER
COACHELEA
COAD

COAL GREEK
COALNONT
COANO
COARS EGOLU
COAT1C30K
CUATSBURG,
caes

CaBEN
COBEY .
COBURG
COCHETOPA
€ocoA .
COCOLALLA
CJTORUS
cooy

COE
CJEBURN
COEROCK
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COKEDALE
COXEL
COKER
COXESBURY
COKEVILLE
COLBATH
COLBERT
COLBURN
coLsy
COLCHESTER
COLOCREEK
COLDEN
CILD SPRINGS
COLE
COLEBROOK
COLEMAN
COLEMANTONN
COLETO
COLFAX
COLIBRO
COLINAS
COLLAMER
COLLARD
COLLBRAN
COLLEEN
COLLEGIATE
COLLETT
COLLIER
COLLINGTON
COLLINS
COLLINSTON
COLLINSVILLE
COLMA
COLMOR
coLo
COLOCKUM
COLOMA
COLOMBO
COLONA
COLONIE
COLORADO
COLOROCK
COLOSO
COLOSSE
coLp
COLRAIN
COLTON
COLTS NECK
COLUMBIA
COLUNS INE
COLUSA
COLVILLE
COLVIN
COLWOOD
coLy
COLYER
COMER
COMERIO
COMETA
COMFREY
COMITAS
coMLYy
COMMERCE
coNO

slpronrrnoBmramamarns

8/c

00w

~
o

~
(2]

~ N
o

~
(=]

)ﬂa»oouhnu>muwwnnﬂc>nnnnwﬂaan>onaahuoommon

a,

T

COMPTCHE
COMPTON
COMSTOCK
CoMUS
CONALB
CONANT
CONASAUGA
CONATA
CONBOY
CONCHA S
CONCHI
CONCONULLY
CONCORD
CONCREEK
CONDA
CONOIT
CONOON
CONE
CONEJO
CONESTOGA
CONESUS
CONGAREE
CONGER
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9.2
Table 9.l1.--Runoff curve numbers for hydrologic soil-cover coﬁplexes

(Antecedent moisture condition II, and I, = 0.2 §)

Cover
Land use Treatment Hydrologic Hydrologic soil group
or practice condition A B c D
Fallow Straight row ——— 7. 86 91 94
Row crops " Poor 72 81 88 a1
" Good 67 78 85 89
Contoured Poor 70 79 8 88
" Good 65 ™ 82 86
"and terraced Poor 66 T 8 82
"on " Gocd 62 T1 78 &1
Swall  Straight row Poor 65 76 84 88
grain Good 63 75 83 87
‘ Contoured Poor 63 T4 8 &
Good 61 73 8 84
"and terraced Poor 61 72 79 82
Good 59 70 78 81
Close-seeded Straight row Poor 66 77 8 89
legumes 1/ " " Good 58 72 8 85
or Contoured Poor 64 5 83 85
rotation " Good 55 69 78 83
meadow | "and terraced Poor 63 7 -8 83
"and terraced Good 51 67 76 80
Pasture Poor 68 79 8 89
or range Fair ko 69 79 84
Good 39 61 ™ 8
Contoured Poor 47 67 8 88
" Fair 2 59 715 83
" 4 Good 6 35 70 T9
Meadow : Good - 36' 58 7L 78
Woods . Poor 45 66 77 83
Fair 36 60 ™ 719
Good 25 55 o 717
Farmsteads ———— T 59 ™4 8 86
Roads (dirt) 2/ _—— 72 82 87 8
- (hard surface) 2/ - (o 8k 0. 92

1/ Close-drilled or broadeast.
2/ Including right-of -way.

QJ' CM,J' Oqﬁf o quM';;.nthv_., iq.7?.>
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-1 10-YR 6-HR

INPUT SUMMARY

S - . . I T G - - D S — D - —— S S T P D T G = ST = W W w— — G U= G S W —— ————— — -

STORM : WATERSHED :
Dist.= SCS Type °~b' Area = 1.96 acres
Depth = 1.35 inches CN = 72.00
Duration = 6.0 hrs Time conc.= 0.05 hrs

Runoff depth: 0.073 inches
Initial abstr: 0.778 inches
Peak flow: 0.05 cfs ( 0.027 iph )

at time: 3.509 hrs

- ——— T T 0 T T - — — —— ——— - — —— —— ——— — ————— — ————— - -
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Wétershed I.D.:
WS-2A 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type ~b! Area = 6.68 acres
Depth = 1.35 inches CN = 71.00
Duration = 6.0 hrs : Time conc.= 0.10 hrs

Runoff depth: 0.062 inches
Initial abstr: 0.817 inches
Peak flow: 0.15 cfs ( 0.022 iph )

at time: 3.529 hrs




Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed 1.D.:
WS-2B 10-YR 6-HR

INPUT SUMMARY
STORM : _ WATERSHED :
Dist.= SCS Type °b' ~Area =1.03 acres
Depth = 1.35 inches CN =92.00
Duration = 6.0 hrs Time conc.= 0.08 hrs

........................................................

Runoff depth: 0.676 inches

Initial abstr: 0.174 inches

Peak flow: 0.66 cfs ( 0.637 iph)
at time: 2.507 hrs

I




Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-3 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type “b! Area = 4.87 acres
Depth = 1.35 inches CN = 70.00
Duration = 6.0 hrs Time conc.= 0.07 hrs

- D - —— ——— — —— T ——— - — - VD —  —————— ——— - —— —— — — ——————— - —

Runoff depth: 0.051 inches
Initial abstr: 0.857 inches
Peak flow: 0.09 cfs ( 0.019 iph )

at time: 5.510 hrs




Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-4 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 4.63 acres
Depth = 1.35 inches CN = 73.00

Duration = 6.0 hrs Time conc.= 0.06 hrs

T — - —— G TS D . T T D S G S D T - G D D - S - —— - T G .  — " T Gl > W W W Sme = —————————

Runoff depth: 0.086 inches
Initial abstr: 0.740 inches
Peak flow: 0.15 cfs ( 0.032 iph )

at time: 3.505 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-5 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 15.90 acres
Depth = 1.35 inches CN = 70.00
Duration = 6.0 hrs Time conc.= 0.12 hrs

T S - ————— — — G G — S — - ——— —— — - — — — — S T——— — —  —— — ——— — — — —— ——

Runoff depth: 0.051 inches -
Initial abstr: 0.857 inches
Peak flow: 0.31 cfs ( 0.019 iph )

at time: 5.522 hrs




Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-6 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type b’ Area = 2.09 acres
Depth = 1.35 inches CN =74.00
Duration = 6.0 hrs Time conc.= 0.05 hrs
OUTPUT SUMMARY

Runoff depth: 0.101 inches

Initial abstr: 0.703 inches

Peak flow: 0.09 cfs (0.042 iph)
at time: 2.515 hrs

17




Triangular Hydrograph Calculations using

. SCSHYDRO Program

Watershed 1.D.:
WS-7A 10-YEAR 6-HOUR

INPUT SUMMARY
STORM : WATERSHED :
Dist.= SCS Type 'b' Area = 11.97 acres
Depth = 1.35 inches CN =70.00
Duration = 6.0 hrs Time conc.= 0.08 hrs
OUTPUT SUMMARY

|

|

| Runoff depth:  0.051 inches
Initial abstr: 0.857 inches

| Peak flow: 0.23 c¢fs (0.019 iph)

. attime: 5.510 hrs




Triangular Hydrograph Calculations using

. SCSHYDRO Program

Watershed I.D.:
WS-7B 10-YEAR 6-HOUR

INPUT SUMMARY
STORM: WATERSHED :
| Dist.= SCS Type 'b' Area = 1.05 acres
| Depth = 1.35 inches CN = 88.00
| Duration = 6.0 hrs Time conc.= 0.02 hrs
OUTPUT SUMMARY

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

. at time: 2.500 hrs




Triangular Hydrograph Calculations using

. SCSHYDRO Program

Watershed 1.D.:
WS-8 10-YEAR 6-HOUR

INPUT SUMMARY
STORM : WATERSHED :
Dist.= SCS Type "b’ Area = 5.45 acres
Depth = 1.35 inches CN=71.00
Duration = 6.0 hrs 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 time: 3.514 hrs




l Triangular Hydrograph Calculations using

| . SCSHYDRO Program

| Watershed I.D.:
| WS-9 10-YR 6-HR

INPUT SUMMARY

- —— . ——— — —— T — —— - T W - — T > —— —— —— —— ——————— —— — — —  ———— - ——

STORM : WATERSHED :
Dist.= SCS Type ~b' : Area = 4.42 acres
Depth = 1.35 inches CN = 71.00
Duration = 6.0 hrs Time conc.= 0.07 hrs

- —— — ——— — G - — — —— —— — —— A T ——— T T T —— ——— — ———— G — - — N —————— ——— ——

Runoff depth: 0.062 inches
Initial abstr: 0.817 inches
Peak flow: 0.10 cfs ( 0.022 iph )

at time: 3.509 hrs
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Triangular Hydrograph Calculations using

. | SCSHYDRO Program

Watershed I.D.:
WS-10 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 47.77 acres
Depth = 1.35 inches CN = 70.00
Duration = 6.0 hrs Time conc.= 0.20 hrs

Runoff depth: 0.051 inches
Initial abstr: 0.857 inches
Peak flow: 0.91 cfs ( 0.019 iph )

at time: 5.544 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-11 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type “b! Area = 11.91 acres
Depth = 1.35 inches CN = 71.00
Duration = 6.0 hrs Time conc.= 0.08 hrs

Runoff depth: 0.062 inches
Initial abstr: 0.817 inches
Peak flow: 0.26 cfs ( 0.022 iph )

at time: 3.510 hrs

T S > > . ——_—— —— — . ——— — —— — — — — — —— —— — - —— ——— . — — -~ -—— - —— — —
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Triangular Hydrograph Calculations using

SCSHYDRO Progranm

Watershed I.D.:
WS-12A 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type "b' Area = 4.48 acres
Depth = 1.35 inches CN = 60.00
Duration = 6.0 hrs : Time conc.= 0.11 hrs

Runoff depth: 0.000 inches
Initial abstr: 1.333 inches
Peak flow: 0.00 cfs ( 0.000 iph )

at time: 6.049 hrs
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Triangular Hydrograph Calculations using

. : SCSHYDRO Program

Watershed I.D.:
WS-12B 10~YR 6-HR

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 2.35 acres
Depth = 1.35 inches CN = 88.00
Duration = 6.0 hrs Time conc.= 0.05 hrs

T Runoff depth: 0.475 inches
Initial abstr: 0.273 inches
Peak flow: 1.10 cfs ( 0.463 iph )

S : at time: 2.502 hrs




A

Triangular Hydrograph Calculations using

. ' SCSHYDRO Program

Watershed I.D.:
WS-13 10-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type “b! Area = 15.31 acres
Depth = 1.35 inches CN = 67.00
Duration = 6.0 hrs Time conc.= 0.12 hrs

- — —— — — T T . T T D D S I T W W D T T - — . - — — — —— — ————— — — ——— - — " . e —

Runoff depth: 0.025 inches
Initial abstr: 0.985 inches
Peak flow: 0.19 cfs ( 0.012 iph )

at time: 5.527 hrs
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Ttiangular Hydrograph Calculations using

. SCSHYDRO Program

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

INPUT SUMMARY

STORM : WATERSHED
Dist.= SCS Type ~b! Area = 13.11 acres
Depth = 1.35 inches CN = 67.00
Duration = 6.0 hrs Time conc.= 0.15 hrs

- Runoff depth: 0.025 inches
| Initial abstr: 0.985 inches
Peak flow: 0.16 cfs ( 0.012 iph )
at time: 5.547 hrs
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Triangular Hydrograph Calculations using

. , SCSHYDRO Program

Watershed I.D.:
WS~-15A 10-YR 6-HR

INPUT SUMMARY

- = —— - —— — —— ———— — — — — - — — —— —— —— — ———— T — —— ——— —————  —— -~ —

STORM : WATERSHED :
Dist.= SCS Type “b! Area = 5.58 acres
Depth = 1.35 inches CN = 67.00
Duration = 6.0 hrs Time conc.= 0.07 hrs

- —— — N —— —— W W - ——— ———— > W G — T — S - G —————— — —— VD W W S W = ———————

Runoff depth: 0.025 inches
Initial abstr: 0.985 inches
Peak flow: 0.07 cfs ( 0.013 iph )

at time: 5.512 hrs
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Triangular Hydrograph Calculations using

. | SCSHYDRO Program

Watershed 1.D.:
WS-15B 10-YEAR 6-HOUR

“ INPUT SUMMARY
STORM: WATERSHED :
Dist.= SCS Type b’ Area = 3.20 acres
Depth = 1.35 inches CN =91.00
Duration = 6.0 hrs 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)
. attime: 2.510 hrs




| Triangular Hydrograph Calculations using

. SCSHYDRO Program

Watershed I.D.:
WS-16 10-YEAR 6-HOUR

INPUT SUMMARY
STORM : WATERSHED :

Dist.= SCS Type ‘b’ Area = 0.56 acres
| Depth = 1.35 inches CN =95.00
| Duration = 6.0 hrs Time conc.= 0.06 hrs
|
}
3 OUTPUT SUMMARY

Runoff depth: 0.875 inches
| Initial abstr: 0.105 inches
| Peak flow: 0.45 cfs ( 0.802 iph )
| . attime: 2.502 hrs

41




Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed 1.D.:
WS-17 10-YEAR 6-HOUR

INPUT SUMMARY
STORM : WATERSHED :
Dist.= SCS Type 'b' Area = 1.37 acres
Depth = 1.35 inches CN =97.00
Duration = 6.0 hrs Time conc.= 0.09 hrs
OUTPUT SUMMARY

Runoff depth:  1.039 inches

Initial abstr: 0.062 inches

Peak flow: 1.25 cfs (0.902 iph)
attime: 2.505 hrs

A
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Triangular Hydrograph Calculations using

. | SCSHYDRO Program

Watershed I.D.:
WS-3 100-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 4.87 acres
Depth = 2.05 inches CN = 70.00
Duration = 6.0 hrs Time conc.= 0.07 hrs

| Runoff depth: 0.260 inches
| Initial abstr: 0.857 inches
| Peak flow: 0.93 cfs ( 0.190 iph )

at times 2.518 hrs

."X \,Jc-krfkwb W=7 p.;;-ﬁ; i 17 and VI Puno® hos beem  colcal obed
, g ’

é"i«— slotpm Eumt Jo veridy Hoe ap(&»§‘méccf’ of
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed I.D.:
WS-5 100-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type “b' - Area = 15.90 acres
Depth = 2.05 inches CN = 70.00
Duration = 6.0 hrs Time conc.= 0.12 hrs

. Runoff depth: 0.260 inches
Initial abstr: 0.857 inches
Peak flow: 2.66 cfs ( 0.166 iph )

at time: 2.555 hrs
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Triangular Hydrograph Calculations using

SCSHYDRO Program

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

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 15.31 acres
Depth = 2.05 inches CN = 67.00
Duration = 6.0 hrs Time conc.= 0.12 hrs

Runoff depth: 0.189 inches
Initial abstr: 0.985 inches
Peak flow: 1.28 cfs ( 0.083 iph )

at tinme: 2.575 hrs
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Triangular Hydrograph Calculations using

. SCSHYDRO Program

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

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type ~b' Area = 13.11 acres
Depth = 2.05 inches CN = 67.00
Duration = 6.0 hrs Time conc.= 0.15 hrs

- ———— —— —— —— — T S Sy T T W D i W W D AR WD WP T T e P Gt e D s D P D T S T D D D D S ———— ———— ——

Runoff depth: 0.189 inches
Initial abstr: 0.985 inches
Peak flow: 1.01 cfs ( 0.076 iph )

at time: 2.587 hrs
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DUGOUT CANYON MINE
DIVERSION DITCH DESIGN FLOWS

‘ Design Flow
Diversion Ditch Contributing Watersheds (cfs)
00- lay \2a, 12b 15a , 15k 3.1
Q0- 16 124,125, 15% o5 15b [, 4
R0 - 2a 20, Zb, 4.6, Ta 7b 1] 3.0
00-2b 22,2b,4 6 7a,9p 17 3.0
00-2¢ 20% o 0% 2,96, 70, Tb .5
00 - 24 \zo% 2., 69% 26,46, b 1.4
; 00-2e Ta, Th T 0.7
00-3a H 0.2
j 00 -3k 4 0.2
- 00~ 3¢ H 0.1
} WO~ % 0.2
f 00-5 9 0.1
® | 00-6 /. 0.3
| 00-7 30% |1 o. 1
‘ 00-3 4 0.5
vo-9 6 O,
Uo-| 13 0.2

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 10-year, 6-hour storm event.
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CHECKED DATE .
| STONE WEIGHT, IN POUNDS
. 20 60 600 1000 1500 3000 5000
: ' 1 510/ 40! 100 200 400 | 800! | 2000 | 40001
26 1 L L k] .l 1 1) I 1 1 1 1 b 1 . 1 1 1 :
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S / / . FOR STONE WEIGHING
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> 8 : :
6
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4 ENGINEERS PROC. JUNE 1948
2
olL__ . N
EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET |
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DD-1A MINIMUM SLOPE

Worksheet for Trapezoidal Channel

Project Description
. Worksheet Dugout As-built

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic 0.035 very rocKy earth
Slope 017000 fu/ft

Left Side Slope 1.00 V:H

Right Side Slope  1.00 V:H

Bottom Width 1.50 ft

Discharge 3.10 cfs

Results

Depth 054 t < {2 . ok
Flow Area 1.1 #2

Wetted Perim: 3.03 ft

Top Width 2.58 ft

- Critical Depth 0.46 ft
Critical Slope 0.030170 f/ft
Velocity 2.82 ft/s
Velocity Head 0.12 ft
Specific Energ 0.66 ft
Froude Numb: 0.76

. Flow Type  Subcritical

Mobe'. 4l golew jotiam  ausrmrmes daot OC~— 11
f?fﬂ'?‘}'t»wi ont  fleor die iaua" /""’Df“@‘r'am -z?{: Fin. s
X?.f P f.q Plas & O i fj 0’& Qé'fl’t» %o Lﬁ‘ o wl;y{ fe. nb“t t.

Cavire M&};? o flow

Project Engineer: Richard White
untitied.fm2 EarthFax Engineering Inc FlowMaster v6.0 {614b]
04/26/06 11:08:00 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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DD-1A MAXIMUM SLOPE

Worksheet for Trapezoidal Channel

. Project Description
Worksheet Dugout As-built

fhstfly over 59 for lopever, dnis chenacl
Shoutl Jé"['f"‘ be J Eekie 'mn,yz&r 4@';.4,.;4 gfﬁbm,._-.fi £

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic 0.035 very ooty cah{-ﬁ
Slope 100000 ft/ft

Left Side Slope 1.00 V:H

Right Side Slope 1.00 V:H
Bottom Width 1.50 ft
Discharge 3.10 cfs

Results

Depth 0.32 ft

Flow Area 0.6 ft*

Wetted Perim 242 ft

Top Width 2.15 ft

Critical Depth 0.46 ft

Critical Slope  0.030170 ft/ft
Velocity 525 tls 7 5.0 fov
Velocity Head 0.43 ft

Specific Energ 0.75 ft

Froude Numb: 1.76

. Flow Type  3upercritical

untitled.fm2

04/26/06 11:08:5¢ AM

btc.@,a’iig wiag f:,énmmnwf ;'J &fb El S ¥ foch i

a (Wi goil Rlcs dhic reprevonts the minifam
(;L\awng,i ¥- e oaul o2rnmer dhet M-uc, Jﬁa{f&kﬂ:
X’“"J"Lc, Detl i e aree tﬂ* ?hﬁ'“""ﬁe’*‘"& Jf:b,—(ff‘;-;,

. . j J . *
‘l‘-’é‘”c“& (F Aoes MO*, Tﬂﬂtrtﬁ)f‘tg foie i B

, car ] :
Coagervetite @b Mot 1a eAdifion b the ;

A
et el ofrofiag of 'fiqo Clownel fﬁ;a? /

Project Engineer: Richard White
EarthFax Engineering Inc FlowMaster v6.0 [614b]

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




DD-1B MIN SLOPE
Worksheet for Trapezoidal Channel
Project Description )
. Worksheet . DUGOUT CANYON MINE
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013 Smepéh (¢onctetc
Slope 0.017000 ft/ft
Left Side Slope 190 H:V
i Right Side Slope 190 H:V
| Bottom Width 0.00 ft
Discharge 1.40 cfs
} Resuits
- Depth 0408 < 0! ok
Flow Area 0.3 ft*
Wetted Perimeter 1.70 ft
Top Width 1.51 ft
| Critical Depth 0.51 ft
| Critical Slope 0.004578 ftfft
‘ Velocity 4.67 fUs
Velocity Head 0.34 ft
’ Specific Energy 074 ft
i Froude Number 1.85
|

l Flow Type Supercritical

Project Engineer: Tom Suchoski
untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]
04/03/03 01:48:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-1B MAX SLOPE
Worksheet for Trapezoidal Channel

. Project Description

Worksheet DUGOUT CANYON MINE
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient . 0013 (mooth Concrete
Slope 0.200000 ft/ft
Left Side Slope 190 H:V
Right Side Slope . 1.90 H:V
Bottom Width 0.00 ft
Discharge 1.40 cfs
Results
Depth 0.25 ft
i Flow Area 0.1 ft2
| Wetted Perimeter 1.07 ft
Top Width p 0.95 ft
} Critical Depth 0.51 ft
| Critical Slope 0.004578 ft/ft
| Velocity 11.78 fs conerete - ok
Velocity Head 216 ft
‘ Specific Energy 2.41 ft
} Froude Number 5.87
| ‘ Flow Type Supercritical

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering inc FlowMaster v6.0 [614e]
04/03/03 01:50:26 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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DD-2A MINIMUM SLOPE I

Worksheet for Trapezoidal Channel

. Project Description
Worksheet Dugout As-built

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data
o
| Mannings Coeffic _0.042 Y¢n =6 " ffa/ﬂc ={0 Yo
: ) Slope 100000 ft/ft

| Left Side Slope 140 H:V
| Right Side Slope 140 H:V

; Bottom Width 2.00 ft
; Discharge 3.00 cfs
|
\ Results _
Depth 020t <0 ‘ol
| Flow Area 0.7 ft2
| Wetted Perimi 3.01 ft
| © Top Width 2.82 ft
| Critical Depth 0.38 ft
f Critical Slope  0.041988 ft/ft
i Velocity 425 ft/s.
| Velocity Head 0.28 ft
Specific Energ 0.57 ft
Froude Numb: 1.50

| . Flow Type  3upercritical

Project Engineer: Richard White

i untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
04/26/06 11:15:54 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-2A MAXIMUM SLOPE
Worksheet for Trapezoidal Channel

Project Description

Worksheet Dugout As-buiit

Flow Element Trapezoidal Cha

Method Manning's Formi

Solve For Channel Depth

Input Data o
Mannings Coeffic 0.051 2 =¢ 4 SClopc = 337 %
Slope 333330 fuft

Left Side Slope 140 H:V

Right Side Slope  1.40 H:V

Bottom Width 2.00 ft

Discharge 3.00 cfs

Results

Depth 0.23 ft

Flow Area 0.5 ft2

Wetted Perimi 279 ft

Top Width 2,65 ft

Critical Depth 0.38 ft

Critical Slope  0.061910 ft/ft . .
Velocity 560 s growbek TV 7L o e
Velocity Head 0.49 f

Specific Energ 072 ft

Froude Numb: 2.19

Flow Type  3upercritical

untitied.fm2
04/26/06 11:15:11 AM

Project Engineer: Richard White
FlowMaster v6.0 [614b]
Page 1 of 1

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




DD-2B MINIMUM SLOPE 4z

Worksheet for Trapezoidal Channel

Project Description

Worksheet Dugout As-buiit

Flow Element Trapezoidal Cha

Method Manning's Formt

Solve For Channel Depth

Input Data ‘

Mannings Coeffic  0.013 Cpnere e

Slope 009000 fuft

Left Side Slope 190 H:V

Right Side Slope  1.90 H:V

Bottom Width 0.00 ft

Discharge 3.00 cfs

Results

Depth 060 t< 1.0 ok

Flow Area 0.7 f#

Wetted Perimu 2.56 ft

Top Width 2.26 ft

Critical Depth 0.69 ft

Critical Slope  0.004135 ft/ft

Velocity 4.46 fts

Velocity Head 0.31 ft

Specific Energ 0.90 ft

Froude Numb: 1.44

Flow Type  3upercritical

Project Engineer: Richard White

untitied.fm2

EarthFax Engineering inc
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1

04/26/06 11:13:42 AM © Haestad Methods, Inc.




DD-2B MAXIMUM SLOPE H4
Worksheet for Trapezoidal Channel

. Project Description
Worksheet Dugout As-built

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic 0.013 Conchefe
Slope 116000 ft/ft

Left Side Slope 190 H:V

Right Side Slope  1.90 H:V

‘ Bottom Width 0.00 ft
Discharge 3.00 cfs
| Results
Depth 0.37 ft
Flow Area 0.3 fi?
Wetted Perimi 1.58 ft
1 Top Width 1.40 ft
| Critical Depth 0.69 ft
Critical Slope  0.004135 ft/ft :
Velocity 1162 s cownclefe .. oft
Velocity Head 210 ft
Specific Energ 2.47 ft
Froude Numb: 4.77

. Flow Type  3upercritical

Project Engineer: Richard White

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
04/26/06 11:14:07 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-2C MINIMUM SLOPE H7
Worksheet for Trapezoidal Channel

Project Description
. Worksheet Dugout As-built

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic 0.013 (oncref &
Slope 009000 ft/ft

Left Side Slope 190 H:V
Right Side Slope  1.90 H:V

Bottom Width 1.00 ft
Discharge 1.50 cfs
Results
Depth 78 < ‘ Lok
p 0278 € 0,87 .
Flow Area 04 ft2
Wetted Perime 2.18 ft
| Top Width 2.04 ft
| Critical Depth 0.33 ft
1 Critical Slope  0.004355 fuft
Velocity 3.60 ft/s
Velocity Head 0.20 ft
Specific Energ 048 ft
Froude Numb: 1.41

Flow Type 3upercritical

Project Engineer: Richard White

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
04/26/06 11:19:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Project Description

Worksheet Dugout As-built
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data
Mannings Coeffic 0.013 (puneoret
Slope 014000 ft/ft
Left Side Slope 1.90 H:V
Right Side Slope 1.90 H:V
Bottom Width 1.00 ft
Discharge 1.50 cfs
Results
Depth 0.24 ft
Flow Area 04 f*
Wetted Perim: 2.04 ft
Top Width 1.92 ft
Critical Depth 0.33 ft
Critical Slope  0.004355 ft/ft
Velocity 422 s Conelett
Velocity Head 0.28 ft
Specific Ener¢ 0.52 ft
Froude Numb: 1.73
Flow Type  3upercritical

untitled.fm2

04/26/06 11:19:36 AM

e

© Haestad Methods, Inc.

DD-2C MAXIMUM SLOPE
Worksheet for Trapezoidal Channel

ok

37 Brookside Road Waterbury, CT 06708 USA

EarthFax Engineering Inc

(A

Project Engineer: Richard White
FlowMaster v6.0 {614b]
Page 1 of 1

(203) 755-1666
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DD-2D MIN SLOPE
Worksheet for Trapezoidal Channel

. Project Description

Worksheet DUGOUT CANYON MINE
Flow Element Trapezoidal Channel
Method ) Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013 Covielete
Slope 0.036000 ft/ft
Left Side Slope 190 H:V
Right Side Slope ] 190 H:V
Bottom Width 0.00 ft
Discharge 1.40 cfs
Results
Depth 034t < |0 .. ok
| Flow Area 0.2 fi2
1 Wetted Perimeter 1.48 ft
| Top Width 131 ft
Critical Depth 0.51 ft
Critical Slope 0.004578 ft/ft
Velocity 6.19 fis
Velocity Head 0.60 ft
Specific Energy 0.94 it
Froude Number 2.63
. Flow Type Supercritical

Project Engineer: Tom Suchoski
untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]
04/03/03 03:15:56 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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DD-2D MAX SLOPE

Worksheet for Trapezoidal Channel

Project Description

Worksheet DUGOUT CANYON MINE

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0013 ¢onchede
- Slope 0.143000 fi/ft

Left Side Slope 1.90 H:V

Right Side Slope 190 H:V

Bottom Width : 0.00 ft

Discharge 1.40 cfs

Results

Depth 0.27 ft

Flow Area 0.1 fi*

Wetted Perimeter 1.14 ft

Top Width 1.01 ft

Critical Depth 0.51 ft

Critical Slope 0.004578 fuft )

Velocity 10.39 fifs . comndtfe '\ ok

Velocity Head 1.68 ft

Specific Energy 1.94 ft

Froude Number 5.02

. Flow Type Supercritical

Project Engineer: Tom Suchoski
untitied.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]
04/03/03 03:16:54 PM © Haestad Methods, Iinc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-2E MIN SLOPE
Worksheet for Trapezoidal Channel

Project Description

04/03/03 03:18:34 PM

© Haestad Methods, Inc.

Worksheet DUGOUT CANYON MINE
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013 Cowncrefe
Slope 0.031000 ft/ft
Left Side Slope 190 H:V
Right Side Slope 1980 H:V
Bottom Width 0.00 ft
Discharge 0.70 cfs
Resuits
Depth w2zt <0 oK
Flow Area 0.1 ft#
Wetted Perimeter 1.17 ft
Top Width 1.04 ft
Critical Depth 0.38 ft
Critical Slope 0.005021 ft/ft
Velocity 492 fi/s
Velocity Head 0.38 ft
Specific Energy 0.65 ft
Froude Number 235
Flow Type Superecritical
untitied.fm2 EarthFax Engineering Inc

49

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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DD-2E MAX SLOPE
. Worksheet for Trapezoidal Channel

. Project Description

Worksheet DUGOUT CANYON MINE
Flow Element ' Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013 Conerefe
Silope 0.133000 ft/ft
Left Side Slope 190 H:V
Right Side Slope 190 H:V
Bottom Width 0.00 ft
Discharge 0.70 cfs
| Results
Depth 0.21 ft
Flow Area 0.1 ft
Wetted Perimeter 0.89 ft
’ Top Width 0.79 ft
; Critical Depth _ 0.38 ft
| Critical Slope 0.005021 ft/ft
' Velocity 8.50 fis concrefe - ok
| Velocity Head 1.12 ft
’ Specific Energy 133 ft
‘ Froude Number 4.65

’ Flow Type Superecritical

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614€]
04/03/03 03:17:44 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-3A MIN SLOPE

Worksheet for Trapezoidal Channel

Project Engineer: Tom Suchoski

Projgct Description
Worksheet Dugout ditches
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0035 rocky (o.( or bedrock
Slope 0.042000 fi/ft
Left Side Slope 070 H:V
Right Side Slope 0.70 H:V
Bottom Width 0.83 ft
Discharge 0.20 cfs
Results
Depth 012 & /177 ok
Flow Area 0.1 f2
Wetted Perimeter 112 ft
Top Width 1.00 ft
Critical Depth 0.12 f
Critical Slope 0.043775 fi/ft
Velocity 1.84 fUs
Velocity Head 0.05 ft
Specific Energy 0.17 ft
Froude Number 0.98
Flow Type Subcritical
untitled.fm2 EarthFax Engineering Inc

12/24/01 01:44:19 PM

© Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1




DD-3A MAX SLOPE 7z
Worksheet for Trapezoidal Channel

. Project Description
Worksheet Dugout ditches

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0035 2 ocky o/ of btJ/*oo/C. ,
Slope - 0.202000 ft/t
Left Side Slope 070 H:V
Right Side Slope 0.70 H:V
Bottom Width 0.83 ft
Discharge 0.20 cfs
Resuits
Depth 007 ft
Flow Area 0.1 fi2
Wetted Perimeter 1.01 ft

| Top Width 0.93 ft

} Critical Depth 012 ft
Critical Slope 0.043772 ft/t =
Velocity 307 s & & £, ON
Velocity Head _ 0.15 ft
‘Specific Energy 0.22 ft
Froude Number 205
Flow Type Supercritical

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering inc FlowMaster v6.0 [614e]
12/24/01 01:43:54 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




DD-3B MIN SLOPE
Worksheet for Trapezoidal Channel

Project Description
Worksheet Dugout ditches
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0030 o/l
Slope 0.016000 ftAt
Letft Side Slope 500 H:V
Right Side Slope 500 H:V
Bottom Width 1.00 ft
D!scharge 0.20 cfs
Results
Depth 011t <0,65 ok
Flow Area 02 fi2
Wetted Perimeter 212 ft
Top Width 210 ft
Critical Depth 0.09 ft
Critical Slope 0.032271 fift
Velocity 1.17 s
Velocity Head 0.02 ft
Specific Energy 013 ft
Froude Number 0.72
Flow Type Subcritical

untitied.fm2 EarthFax Engineering inc

12/24/01 01:45:35 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666
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Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]
Page 1 of 1



DD-3B MAX SLOPE 71
Worksheet for Trapezoidal Channel

Project Description

. Worksheet Dugout ditches
Flow Element Trapezoidal Channel

Method Manning's Formula
Solve For Channel Depth

| Input Data.

| Mannings Coefficient 0.030 Soil

| Slope : 0.042000 ft/ft

| Left Side Slope . 500 H:V

| Right Side Slope 500 H:V

| Bottom Width - ' 1.00 ft

‘ Discharge 0.20 cfs

‘ : Results
Depth 0.09 ft
Flow Area : 0.1 fiz
Wetted Perimeter 187 ft

| Top Width 185 ft

| Critical Depth 0.09 ft

‘ Critical Slope 0.032267 ftft

| Velocity 164 fUs < Sfoy ofC

| Velocity Head ) 0.04 ft
Specific Energy 013 ft

| Froude Number 113

‘ Flow Type Supercritical

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering inc FlowMaster v6.0 [614e]
12/24/01 01:46:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




DD-3C MIN SLOPE

Worksheet for Trapezoidal Channel 77
e
Project Description
. Worksheet _Dugout ditches
Flow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Channe! Depth
Input Data
Mannings Coefficient 0035 recky eath obf bedrsch
Slope 0.048000 fi/ft
Left Side Slope 070 H:V
Right Side Slope 070 H:V
Bottom Width 0.83 ft
Discharge 0.20 cfs
Results
Depth 011 ft <117 ok
Flow Area 0.1 fi2 -
Wetted Perimeter 111 ft
Top Width 0.99 ft
Critical Depth 0.12 ft
Critical Slope 0.043775 ft/t
Velocity 1.92 ftfs
Velocity Head 0.06 ft
Specific Energy 0.17 ft
Froude Number 1.04
Flow Type Supercritical

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering inc FlowMaster v6.0 [614e]
12/24/01 01:47:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




DD-3C MAX SLOPE 5
Worksheet for Trapezoidal Channel

. Project Description

Worksheet Dugout ditches

Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0035 rocky cardh or bed roch
Slope 0.200000 ft/ft

Left Side Slope 070 H:V

Right Side Slope 0.70 H:V

Bottom Width 0.83 ft

Discharge 0.20 cfs

Resuits

Depth 007 ft

Flow Area 0.1 f2

Wetted Perimeter 1.01 ft

Top Width 0.93 ft

Critical Depth 012 ft

Critical Slope 0.043777 ftft .
Velocity 306 fifs <G ot O [
Velocity Head 0.15 ft

Specific Energy 022 ft

Froude Number - 2.04

Flow Type Supercritical

Project Engineer: Tom Suchoski

untitled.fm2 ) EarthFax Engineering Inc FlowMaster v6.0 [614e]
12/24/01 01:47:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




DD-4 MIN SLOPE

Worksheet for Trapezoidal Channel

02/22/02 03:47:40 PM

© Haestad Methods, Inc.

Project Description
Worksheet Dugout Canyon Mine
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Slope 0.008000 ft/ft
Left Side Slope 1.00 H:V
Right Side Slope 20.00 H:V
Bottom Width 0.00 ft
Discharge 0.20 cfs
Resuits
Depth 0.15 ft
Flow Area 0.3 ft*
Wetted Perimeter 3.32 ft
Top Width 3.25 ft
Critical Depth 0.12 ft
Critical Slope 0.034664 fuft
Velocity 0.79 ft/s
Velocity Head 0.01 ft
Specific Energy 0.16 ft
Froude Number 0.50
Flow Type Subcritical
untitied.fm2 EarthFax Engineering inc

77

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614e]
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-4 MAX SLOPE 28
Worksheet for Trapezoidal Channel

. Project Description

Worksheet Dugout Canyon Mine
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.030
Slope 0.254000 ft/ft
Left Side Slope 1.00 H:V
Right Side Slope 20.00 H:V
Bottom Width 0.00 ft
Discharge 0.20 cfs
Results
Depth 0.08 ft
Flow Area 0.1 ft2
Wetted Perimeter 174 ft
Top Width 1.70 ft
Critical Depth 0.12 ft
Critical Slope 0.034664 ft/ft
Velocity 2.90 ft/s
Velocity Head 0.13 ft

| : Specific Energy 0.21 ft

; Froude Number 2.54

| . Flow Type Supercritical

\

|

\

\

|

\

|

|

|

|

|

}

Project Engineer: Tom Suchoski
untitied.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]

02/22/02 03:48:13 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-5 MIN SLOPE
Worksheet for Trapezoidal Channel

Project Description

Worksheet Dugout Canyon Mine
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
{nput Data
Mannings Coefficient 0.030
Slope 0.005000 ft/ft
Left Side Slope 1.00 H:V
Right Side Slope 20.00 H:V
Bottom Width 0.00 ft
Discharge . 0.10 cfs
Results
Depth 0.13 ft
Flow Area 0.2 ft*
Wetted Perimeter 2.80 ft
Top Width 2.74 ft
Critical Depth 0.09 ft
Critical Slope 0.038017 ft/ft
Velocity 0.56 ft/s
Velocity Head 4.87e-3 ft
Specific Energy 0.14 ft
Froude Number 0.39
Flow Type Subcritical

untitied.fm2 EarthFax Engineering Inc

02/22/02 03:49:08 PM

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

77

Project Engineer: Tom Suchoski

FlowMaster v6.0 [614e]
Page 1 of 1




DD-5 MAX SLOPE
Worksheet for Trapezoidal Channel

02/22/02 03:49:29 PM

Project Engineer: Tom Suchoski

Project Description
Worksheet Dugout Canyon Mine
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030
Slope 0.009000 ft/ft
Left Side Slope 100 H:V
Right Side Slope 2000 H:V
Bottom Width 0.00 ft
Discharge 0.10 cfs
Results
Depth 0.12 ft
Flow Area 01 ft2
Wetted Perimeter 2.50 ft
Top Width 245 ft
Critical Depth 0.09 ft
Critical Slope 0.038020 ft/ft
Velocity 0.70 ft/s
Velocity Head 0.01 ft
Specific Energy 0.12 ft
Froude Number 0.51
Flow Type Subcritical
untitled.fm2 EarthFax Engineering Inc

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

FlowMaster v6.0 [614¢e]
Page 1 of 1




DD-6 MIN SLOPE
Worksheet for Trapezoidal Channel

Project Engineer: Tom Suchoski

Project Description
Worksheet Dugout Canyon Mine
Flow Element Trapezoidal Channel
Method “Manning's Formula
Solve For Channel Depth
Input Data

“ Mannings Coefficient 0.030
Slope 0.025000 ft/ft
Left Side Slope 100 H:V
Right Side Slope 20.00 H:V
Bottom Width 0.00 ft
Discharge 0.30 cfs
Results
Depth 0.15 ft
Flow Area 0.2 ft*
Wetted Perimeter 3.12 ft
Top Width 3.06 ft
Critical Depth 0.14 ft
Critical Slope 0.032841 fi/ft
Velocity 1.35 fi/s
Velocity Head 0.03 ft
Specific Energy 0.17 ft
Froude Number 0.88
Flow Type Subcritical

untitled.fm2 EarthFax Engineering inc

02/22/02 03:50:37 PM

© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666

FlowMaster v6.0 [614e]
Page 1 of 1




DD-6 MAX SLOPE
Worksheet for Trapezoidal Channel

‘ Project Description

Worksheet Dugout Canyon Mine

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth -
Input Data
Mannings Coefficient 0.030
Slope i 0.091000 ft/ft
Left Side Slope ) 100 H:V

| Right Side Slope 20.00 H:V

| Bottom Width ' 0.00 ft

| Discharge 0.30 cfs
Results
Depth 0.11 ft

| Flow Area 0.1 ft*

| Wetted Perimeter - 2.45 ft

| Top Width 2.40 ft
Critical Depth 0.14 ft
Critical Slope 0.032838 ft/ft
Velocity 2.19 ft/s
Velocity Head 0.07 ft

1 Specific Energy 0.19 ft

| Froude Number 1.61
Flow Type Supercritical

Project Engineer: Tom Suchoski
untitied.fm2 EarthFax Engineering Inc - FlowMaster v6.0 [614e]
02/22/02 03:50:07 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1668 Page 1 of 1




DD-7 MIN SLOPE
Worksheet for Trapezoidal Channel

Project Description
. Worksheet

Dugout ditches

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0030 Sel)
Slope 0.013000 fi/ft
Left Side Slope 100 H:V
Right Side Slope 30.00 H:V

, Bottom Width 0.00 ft
Discharge 0.10 cfs
Results
Depth oo, fpf+ OH
Flow Area 0.1 fi2

| Wetted Perimeter 296 f

| Top Width 2,92 ft

l Critical Depth 0.08 ft

| Critical Slope 0.038680 ftAft
Velocity 0.73 ft/s
Velocity Head 0.01 ft
Specific Energy 0.10 ft

| Froude Number 0.59

| Flow Type Subcritical

]

| .

@

|

\

|

|

|

untitled.fm2 EarthFax Engineering inc

12/24/01 01:56:36 PM

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

FlowMaster v6.0 [614e]
Page 1 of 1



DD-7 MAX SLOPE

Worksheet for Trapezoidal Charmel

64

. Project Description
Worksheet Dugout ditches
Flow Element Trapezoidal Channel
Method Manning'’s Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.030 So¢|
Slope 0.031000 fi/ft
Left Side Slope 1.00 H:V
Right Side Slope 30.00 H:V
Bottom Width 0.00 ft
Discharge. 0.10 cfs
) .
Results
Depth 0.08 ft
Flow Area 0.1 f&2
Wetted Perimeter 251 ft
Top Width 2.48 ft
Critical Depth 0.08 ft
Critical Slope 0.039677 fiMt
Velocity 101 s & 570 for ot
Velocity Head 0.02 ft .
Specific Energy 0.10 ft
| Froude Number 0.89
‘ Flow Type Subcritical
@
l
|
\
Project Engineer: Tom Suchoski
untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]

12/24/01 01:56:58 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DD-8 MINIMUM SLOPE
Worksheet for Trapezoidal Channel

. Project Description
Worksheet

Dugout As-built

Flow Element Trapezoidai Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

H &, / .
Mannings Coeffic 0.043 K/zy = 6 12.2% sl=pfe
Slope 122000 fu/ft

Left Side Slope 1.50 H:V
Right Side Slope 150 H:V

Bottom Width 4,00 ft

Discharge 0.50 cfs

Resuits

Depth ek € 07 F . ok
Flow Area 0.3 fi*

Wetted Perim 423 ft '
Top Width 4.19 ft

Critical Depth 0.08 ft

Critical Slope  0.064643 ft/ft

Velocity - 1.90 fi/s

Velocity Head 0.06 ft

Specific Ener¢ 0.12 ft

Froude Numb: 1.33

. Flow Type 3upercritical

Project Engineer: Richard White
untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
04/26/06 11.22:04 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



DD-8 MAXIMUM SLOPE
Worksheet for Trapezoidal Channel

. Project Description
Worksheet Dugout As-built

Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For , Channel Depth
Input Data

' L3 ; P
Mannings Coeffic 0.052 g, = & ! 5.7 7 Siooe
Slope - 357000 ft/it

Left Side Slope 150 H:V
Right Side Slope  1.50 H:V

Bottom Width 4.00 ft
Discharge 0.50 cfs
Results

Depth 0.05 ft
Flow Area 0.2 ft?
Wetted Perimu 419 ft
Top Width 416 ft
Critical Depth ©0.08 ft
Critical Slope  0.094535 ft/ft
Velocity 235 tis & 5.0 for ot
Velocity Head 0.09 ft
Specific Energ 0.14 ft
Froude Numb: 1.83

. Flow Type  supercritical

Project Engineer: Richard White
untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
04/26/06 11:23:05 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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DD-9 MIN SLOPE
Worksheet for Trapezoidal Channel
. Project Description
Worksheet DUGOUT CANYON MINE
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0040 UOg, = 7" Slope = XA 7%
Slope 0.143000 ft/ft
Left Side Slope 200 H:V
Right Side Slope 200 H:V’
Bottom Width 0.00 ft
Discharge 0.10 cfs
Results
Depth 016t ¢ 0.757 o<
Flow Area 4.3e-2 ft2
Wetted Perimeter - 0.66 ft
Top Width ) 0.59 ft
Critical Depth 0.17 ft
Critical Slope - 0.060548 fi/ft
Velocity 2.30 ft/s
Velocity Head 0.08 ft
Specific Energy 0.23 ft
Froude Number 1.50

. Flow Type Superecritical

. Project Engineer: Tom Suchoski
untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]
04/03/03 03:32:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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DD-9 MAX SLOPE

Worksheet for Trapezoidal Channel

. Project Description

Worksheet DUGOUT CANYON MINE
Flow Element Trapezoidal Channel
; Method Manning's Formula
| Solve For Channel Depth
|
i Input Data
| Mannings Coefficient 0.046 Og, = 3" Slope= 71,7 7
| Slope 0.333333 fuft
1 Left Side Slope 2.00 H:V
| Right Side Slope . 200 H:V
| Bottomn Width 0.00 ft
| Discharge 0.10 cfs
| Results
| Depth 013 ft
| Flow Area 3.5e-2 ft*
| Wetted Perimeter 0.59 ft
‘ Top Width 0.53 ft
Critical Depth 0.17 #t
Critical Slope 0.080888 fi/ft
Velocity 284 s < 5.0 for O
Velocity Head 0.13 ft
Specific Energy 0.26 ft
Froude Number 1.94
. - Fiow Type . Supercritical

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering inc FlowMaster v6.0 [614e]
04/03/03 03:34:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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UD-1 MIN SLOPE
Worksheet for Trapezoidal Channel

Project Description
. Worksheet Dugout ditches

Flow Element Trapezoidal Channel
Method Manning's Formula

| Solve For Channel Depth

‘ Input Data

| Mannings Coefficient 0035 rocky Sol /

| Slope 0.096000 fiAt

} Left Side Slope 420 H:V
Right Side Slope 120 H:V
Bottom Width 075 ft
Discharge . 0.20 cfs
Results
Depth . 010 <)ot oM
Flow Area 0.1 ft2
Wetted Perimeter 1.05 ft

| Top Width 0.98 ft

| Critical Depth 0.12 ft

I Critical Slope 0.042213 fuft

| Velocity 242 fifs

[ Velocity Head 0.09 ft

| Specific Energy 0.19 ft

' Froude Number 1.47

| Flow Type Supercritical .

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]
12/24/01 02:00:25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




70
UD-1 MAX SLOPE

Worksheet for Trapezoidal Channel

. Project Description
Worksheet Dugout ditches

Flow Element Trapezoidal Channel
Method Manning'’s Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0035 frochy Soif
Slope 0.258000 fi/ft
Left Side Slope 120 H:V

| Right Side Slope 120 H:V

‘ Bottom Width 0.75 ft

| Discharge ' 0.20 cfs
Results

| Depth . 0.07 ft

% Flow Area 0.1 fi2

1 Wetted Perimeter : 0.97 ft
Top Width 0.92 ft
Critical Depth ’ 0.12 ft
Critical Slope : ‘ 0.042215 fit
Velocity 335 s < 5.0 for o R
Velocity Head ‘ 047 &
Specific Energy 025 ft
Froude Number 232

|
l
| Flow Type . Supercritical
|
|
|

Project Engineer: Tom Suchoski

untitied.fmz EarthFax Engineering inc FlowMaster v6.0 [614e}]
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DUGOUT CANYON MINE
CULVERT DESIGN FLOWS
Design Flow
Culvert Contributing Watersheds (cfs)
0c.~| 124, 12b, 15a . 156 3.1
C-Z 17 l.3
¢~ 3 0% 2b 0.5
o -4 Ta , 7b 0,7
¢ -7 H. 6 0.2
e ¢ 6 .1
ac-7 % 0.2
¢ -8 9 0.]
e -9 10,1/ .2,
Ke-lo 120, (b 60 % I5h 19 15a z.3
Uc-| 3 0.l
Ue-7 1y 0.1
Uuc-3 5 0.4
Uc-4Y /13 0.,
ne-3% odews-1n 7.1
ne—G 00cs- 14,18 1PS-3,5 17,14 139, 18
e ST TR
on Plete 7-6
- e~ {2Za, i1b,15a, 15b 3.1
Ol q 0.2

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 10-year, 6-hour storm event except UC-5 and UC-6 which are for a
100-year, 6-hour storm event.
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79
DC-1 OUTLET VELOCITY

Worksheet for Circular Channel

Project Description
Worksheet DUGOUT AS-t
Flow Element Circular Chann
Method Manning's Forr
Soive For Channel Depth
Input Data
Mannings Coeffic 0.024
Slope 040000 ft/ft
Diameter 24 in
Discharge 310 cfs e Thiy Ssiim s Foer Dc-il 12 7~ fin ggr.d. snd oii oF e
esults i ‘Li & Cinder ‘!_ﬂ
Depth 0.48 ft
Flow Area 0.6 fiz
Wetted Perime 2.05 ft
Top Width 1.71 #
Critical Depth 0.62 ft
| Percept Fuli 240 %
| Critical Slope  0.015150 ft/ft . .
} Velocity 5.34 fi/s This  culvert ) ot ergers 1a¥e e Sedlmené povxd,
| Velocity Head 0.44 ft , , , _
| Specific Energ: 0.92 ft The vaoker im dhe pondl Vil glisspete dh, enersy
Froude Numbe 1.62

R e m'l(-m/° ot ¢he culrt putleb onld e Gurichiy
ro ;“'if:/:a,u,m 1i e ekl

Maximum Disc 26.36 cfs
Discharge Full 24.51 cfs
Slope Full 0.000640 fuft

Flow Type Supercritical

6& U”Ld’( b y ' fci;.!: Mchf, "7‘“‘;’*(4‘!"

Project Engineer: Richard White
FlowMaster v6.0 [614b]
Page 1 of 1

untitled.fm2 EarthFax Engineering Inc
04/26/06 02:24:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666




DC-6 OUTLET VELOCITY
Worksheet for Circular Channel

%

Mo ovtlet ,ofvletion Pc:u/"&?é
0;0 < 3 4 Mofe #M Qﬁc&iua“’c‘

Project Engineer: Tom Suchoski

Project Description
Worksheet DUGOUT CANYON MINE
Flow Element Circular Channel
Method Manning's Formula
Solve For ‘Channel Depth
Input Data
Mannings Coefficient 0.024
Slope 0.178000 fi/ft
Diameter 22 in
Discharge 0.10 cfs
Results
Depth 0.07 ft
Flow Area 3.1e-2 ft*
Wetted Perimeter 0.70 ft
Top Width 0.69 ft
Critical Depth 0.11 ft
Percent Full 3.6 %
Critical Slope 0.021124 ft/ft
Velocity 3.24 fis < 5,0 For
Velocity Head 0.16 ft

" Specific Energy 0.23 ft
Froude Number 2.70
Maximum Discharge 44.09 cfs
Discharge Full 40.99 cfs
Slope Full 0.000001 ft/ft
Flow Type Supercritical

untitled.fm2 EarthFax Engineering inc

04/03/03 04:22:45 PM

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

FlowMaster v6.0 [614e]
Page 1 of 1




DC-7 OUTLET VELOCITY

Worksheet for Circular Channel

76

regu IRA

Project Engineer: Tom Suchoski

Project Description
Worksheet DUGOUT CANYON MINE
" Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.015
Slope 0.056000 f/it-
Diameter 22 in
Discharge 0.20 cfs
Results
Depth 0.10 ft
Flow Area 0.1 2
Wetted Perimeter 0.85 ft
Top Width 0.82 ft
Critical Depth 0.16 ft
Percent Full 53 %
Critical Slope 0.007524 f/ft
Velocity 372 s < 5.0 e publet prodeckna
Velocity Head 0.21 ft
Specific Energy 0.31 ft
Froude Number 2.56
Maximum Discharge 39.57 cfs
Discharge Full 36.79 cfs
Slope Full 0.000002 ft/ft
Flow Type Superecritical
untitled.fm2 EarthFax Engineering Inc

04/03/03 04:17:47 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614¢]
Page 1 of 1




. DC-8 OUTLET VELOCITY
Worksheet for Circular Channel

Nne onklet rce '{‘&aéroh- /'te’w‘l‘cl

Project Engineer: Tom Suchoski

Project Description
Worksheet Dugout Canyon Mine
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.024
Slope 0.056000 fi/ft
Diameter 18 in
Discharge 0.10 cfs i
Resuilts
Depth 0.09 ft
Flow Area 4.5e-2 ft?
Wetted Perimeter 0.75 ft
Top Width 072 ft
Critical Depth 0.12 ft
Percent Full 6.1 %
Critical Slope 0.021061 fifft
Velocity 224 fls <5 for ",
Velocity Head 0.08 ft
Specific Energy 017 f
Froude Number 1.58
Maximum Discharge 14.48 cfs
Discharge Full 13.46 cfs
Slope Full 0.000003 ft/ft
Flow Type Supercritical
i
untitled.fm2 EarthFax Engineering Inc

12/27/01 02:37:20 PM

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

FlowMaster v6.0 [614e]
Page 1 of 1




0y
DC-9 OUTLET VELOCITY

Worksheet for Circular Channel

Project Description

Worksheet Dugout Canyon Mine

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.024

Slope 0.056000 ft/ft

Diameter 30 in

Discharge 1.20 cfs

Results

Depth 0.26 ft

Flow Area 0.3 fi?

Wetted Perimeter 1.64 ft

Top Width 1.53 ft

Critical Depth 0.36 ft

Percent Full 104 %

Critical Slope 0.015354 fft , itm 1 '

Velocity 441 fs <5 for No ouvtlet ﬂmv‘*«ﬁc 15 reg wited

Velocity Head 0.30 ft

Specific Energy 0.56 ft

Froude Number 1.84

Maximum Discharge 56.55 cfs

Discharge Full 52.57 cfs

Slope Full 0.000029 fi/ft

Flow Type Supercritical

. . Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]

05/16/03 11:37:36 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




DC-10 OUTLET VELOCITY

Worksheet for Circular Channel

Project Description
Worksheet DUGOUT AS-t
Flow Element Circular Chann
Method Manning's Forr
Solve For Channel Depth
Input Data
Mannings Coeffic 0.015
Slope - 041000 fu/ft
Diameter 22 in
Discharge 2.30 cfs
Results
Depth 0.34 ft )
Flow Area 0.3 ft?
Wetted Perime 1.62 ft
Top Width 1.42 ft
Critical Depth 0.54 ft
Percent Full 18.3 %
Critical Slope  0.006102 ft/ft ) v
Velocity 695 s Tl owtler for b
Velocity Head 0.75 ft .
Specific Energ' 1.09 ft o bedroctt. T M.ri
Froude Numbe 254
Maximum Disc 33.86 cfs g m-ﬂtt-”i ¢
Discharge Full 31.48 cfs
Slope Full 0.000219 ft/ft
Flow Type Supercritical
untitled.fm2

04/26/06 02:26:38 PM © Haestad Methods, Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Cnborrf v fﬁfﬁcwf Airectly
o

Dia f‘ tet Pt t»"‘“’cc;.-ff“: CN

Project Engineer: Richard White
FlowMaster v6.0 [614b]
Page 1 of 1

(203) 755-1668




)
DC-11 OUTLET VELOCITY g
Worksheet for Circular Channel

Project Description
Worksheet DUGOUT AS-t

Flow Element Circular Chann

Method Manning's Forr

Solve For Channel Depth

Input Data

Mannings Coeffic 0.024

Slope 044000 ft/ft

Diameter 24 in

Discharge 3.10 cfs

Results

Depth 0.47 ft

Flow Area 0.6 ft?

Wetted Perime 202 ft

Top Width 1.69 ft

Critical Depth 0.62 ft

Percent Full 235 %

Critical Slope  0.015150 ft/ft ‘
Velocity 5.53 fiis Colvert dischorges snbs dhe pond, |Wobur ja Foo  @ond il
Velocity Head 0.47 f .

Specific Energ: 0.94 ft 0(: £20 0 o entrgy | Mo Vi@ oo YRCCesor ’(
Froude Numbe 1.69

Maximum Disc 27.65 cfs
- Discharge Full 25.70 cfs
. Slope Full 0.000640 ft/ft

Flow Type Supercritical

Pobe 4bois cudvert com brondle fhe fuit Flows !\}w-»
Uibch 90~ la. Horueue s, ,E e gudurrt 1Y
f’“‘}?w"‘ e :9“»"?!/0*«" }vaw-s oo Jeokbiruomd
Tfe/ﬂ ollorrs dhe raneff do refirn éo élké‘
Q0 -la o flow do ¢he fond Vhrsush
Culvert 1JC~ |, Thas, Hhie culuerd  foes
ret need fe be Proin Fopvted. i dhe ipinfer
(&G F -F;'\{,_.C%;g,,_f W rince Lich KO- [a ot
Cidvort 0C_| com shiil vefely Comver #he
ruaoff bo Hae Pondd.

Project Engineer: Richard White

untitled.fm2 EarthFax Engineering inc FlowMaster v6.0 [614b]
04/26/06 02:27:18 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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DC-12 OUTLET VELOCITY 2)’ a

Worksheet for Circular Channel

. Project Description
Worksheet DUGOUT AS-t

Flow Element Circular Chann

‘ Method Manning's Forr

‘ Solve For Channel Depth .

| Input Data

‘ Mannings Coeffic 0.024

9 Slope 035000 ft/ft
Diameter 18 in

| Discharge 0.20 cfs

i

Results

Depth 0.14 ft

| Flow Area 0.1 f?

| Wetted Perime 0.94 ft

| Top Width 0.88 ft

| Critical Depth 0.16 ft
Percent Full 9.5 %
Critical Slope  0.019385 ft/ft
Velocity 234 s € 50 o oo~ neceke A
Velocity Head 0.09 ft
Specific Energ: 0.23 ft

) Froude Numbe 1.32

i Maximum Disc 11.45 cfs

|

\

|

Discharge Full 10.64 cfs
Slope Full 0.000012 ft/ft

Flow Type Supercritical

Project Engineer: Richard White

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614b]
04/26/06 02:28:05 PM ©® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




. Worksheet DUGOUT CANYON

Fiow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.024
Slope 0.020000 fifft
Diameter 60 in
Discharge 18550 cfs  JOO-y~ G~ shorm
Results
Depth 381 ft
Flow Area 16.1 f2
Wetted Perimeter 1062 ft
Top Width 425 ft
Critical Depth 3.90 ft
Percent Full 763 % ofC
Critical Slope 0.019073 ftft
Velocity 11.54 fi/s
Velocity Head 207 ft

! Specific Energy 588 ft

| Froude Number 1.05
Maximum Discharge 214.60 cfs

‘ Discharge Full 19950 cfs > |3%.5 cfs,
Slope Full 0.017292 ft/ft
Flow Type Supercritical

|

\

|

|

\

UC-6 MINIMUM SLOPE
Worksheet for Circular Channel

Project Description

.NO‘I'w ‘Hm, Ilo/h., oF 2% N ‘Fb/“ vL'L/J calw{eh:’h ;5 "‘kt// P b l.;._n__»

Mo s é’cv\l-hclly (‘n.r'fo//.egz ondd  Yhue v‘A"U s oA Conserekive erf/imolde.

Project Engineer: Tom Suchoski

untitled.fm2 EarthFax Engineering Inc FlowMaster v6.0 [614e]

12/26/01 10:59:16 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Uc- &
Natural Channel Condition at-©€=2 Qutlet
Worksheet for Trapezoidal Channel

Fiow is supercritical.

Project Description .
Project File untitled.fm2
Worksheet Dugout Canyon Energy Dissipator Design
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.040
Channel Slope 0.065000 ft/ft
Left Side Slope 1.500000H : V
Right Side Slope 1.500000 H : V
Bottom Width 6.00 ft
Discharge 200.00 cfs
Results
Depth 1.95 ft
‘Flow Area 17.41 ftz
Wetted Perimeter 13.03 ft
Top Width 11.85 ft
. Critical Depth 260 ft
Critical Slope 0.021867 ft/ft .
Velocity 11.49 ftls F—- MS}S/V— @\% AASS?«E’T\’ "“0
Velocity Head 2.05 ft xS N Q —t
Specific Energy 4.00 ft v :
Froude Number 1.67

11/20/97
10:48:52 AM

Haestad Methods, Inc.

FlowMaster v5.13

37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Uc-6

Be=2 Outlet Velocity for 72-inch Culvert mod Ton
Worksheet for Circular Channel

Project Description
Project File untitied.fm2
Worksheet Dugout Canyon Culvert Design
Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.024
Channel Slope 0.065000 ft/ft

| Diameter 72.00 in

| Discharge 200.00 cfs

its
(_2';%&2 242 ft
ea 10.68 f

Wetted Perimeter 8.26 ft
Top Width 5.89 ft .
Critical Depth 3.87 ft

| Percent Full 40.32

} @ i 0.013628 fuft

‘ 18.73  ftls <=
Velocity Head 5.45 ft
Specific Energy 7.87 ft

\ ' Froude Number 2.45

‘ Maximum Discharge 629.10 cfs
Full Flow Capacity 584.83 cfs
Full Flow Slope 0.007602 ft/ft

Flow is supercritical.

11/20/197 . FlowMaster v5.13
11:23:04 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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EARTHFAX ENGINEERING, INC.
ENGINEERS / SCIENTISTS COMPUTED DATE

CHECKED. DATE

CULVERT BRINK

_ DESIGN DISCHARGE — Q
Vave = WETTED AREA AT BRINK OF CULVERT

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

EQUIVALENT BRINK DEPTH
BRINK DEPTH FOR BOX CULVERT

3r _{A)\V2 EoRr NON—RECTANGULAR
€ secTiON \2 SECTIONS
| hs
| NOTE: 2 < <4 - -
| i )
Tw
&2 IF g > 075
w 2| RIPRAP MAY BE REQUIRED
S ON BANKS AND CHANNEL
i : BOTTOM DOWNSTREAM
5 FROM BASIN — SEE DESIGN
9 EXAMPLE IN TEXT.
\n
(159
o -
@ 2
&
w
o
w
2
| -
7 1
-
w
[+
i
1 2 3
ave

FROUDE NUMBER = 7———
Vizzay,)

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

. Source ! Coma d»(’ (1573)
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Triangular Hydrograph Calculations using

SCSHYDRO Program

Waterskhed [.D.:
WS-3 100-YR 6-HR

INPUT SUMMARY
STORM : WATERSHED :
Dist.= SCS Type *b' Area = 4.87 acres
Depth = 2.05 inches CN =70.00
Duration = 6.0 hrs - Time conc.= 0.07 hrs
OUTPUT SUMMARY

........................................................

Runoff depth: 0.260 inches

Initial abstr: 0.857 inches

Peak flow:  0.93 cfs ( 0.190 iph )
at time: 2.518 hrs

a0



Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed 1.D.:
WS-5 100-YR 6-HR

INPUT SUMMARY

STORM : WATERSHED :
Dist.= SCS Type b’ Area = 15.90 acres
Depth = 2.05 inches CN=70.00
Duration = 6.0 hrs Time conc.= 0.12 hrs

........................................................

Runoff depth: 0.260 inches

Initial abstr: 0.857 inches

Peak flow: 2.66 cfs (0.166 iph)
at time: 2.555 hrs




Triangular Hydrograph Calculations using

SCSHYDRO Program

Watershed 1.D.:
WS-13 100-YR 6-HR

INPUT SUMMARY
STORM : WATERSHED :
Dist.= SCS Type °b' Area = 15.31 acres
Depth = 2.05 inches CN =67.00
Duration = 6.0 hrs Time conc.= 0.12 hrs

........................................................

Runoff depth: 0.189 inches

Initial abstr: 0.985 inches

Peak flow: 1.28 cfs ( 0.083 iph )
at time: 2.575 hrs

al




Triangular Hydrograph Calculations using

SCSHYDRO Program

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

INPUT SUMMARY
STORM : WATERSHED :
Dist.= SCS Type b Area =13.11 acres
Depth = 2.05 inches CN =67.00
Duration = 6.0 hrs Time conc.= 0.15 hrs
OUTPUT SUMMARY

........................................................

Runoff depth: 0.189 inches

Initial abstr: 0.985 inches

Peak flow: 1.01 cfs (0.076 iph)
at time: 2.587 hrs

23
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Attach ment A Orgont Creek
Riprep Calenlations '
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Material: Riprap

: Trapezoidal Channe/
Bottom Left Right Freeboard  Freeboard ' reeboard
"~ Width () Sideslope Sideslope: Slope: (%) Mult. x
_ Ratio Ratio Depth (ft) % of Depth (VD) ~
15.00 1.0:1 1.0:1 1.1

Simons/OSM Method - Mild Slope Design

w/o Freeboard

w/ Freeboard

Design Discharge: 179.00 cfs
Depth: 1.88 ft

Top Width: 18.75 ft
Velocity: 5.66 fps
X-Section Area: 31.65sqft

- Hydraulic Radius: 1.559
. Froude Number: 0.77
Manning's n: 0.0377
Dmin: 2.00 in

D50: 9.00 in

Dmax: 12.00 in

Utan Divis

Lo s oramm s

1% O1L, Gas ANp MINING l

ot s P W=

SEDCAD Utility Run
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Number/Designation Comparison for
Ditches and Culverts
2006 with 1998
2006 1998
Diversion | Diversion - 00 | ilven
| DD-1a DD-4 DC-1 DC-6
DD-1b DD-3 DC-2 DC-10
DD-2a DD-7 DC-3 .
DD-2b DD-7 DC-4 DC-5
DD-2¢ DD-7 DC-5 DC-7
DD-2d DD-7 DC-6 -
} DD-2¢ DD-6 DC-7 .
‘ DD-3a DD-8 DC-8 DC-8
‘ DD-3b DD-8 DC-9 DC-9
| . DD-3¢ DD-8 DC-10 .
‘ DD-4 Pt f pen .
? DD-5 DD-13 DC-12 -
‘ DD-6 DD;:‘; 5 vca UC-6
DD-7 DD-17 UC-2 UC-2
DD-8 - UC-3 UC-1
DD-9 - UC-4 UC-3
UD-1 UD-1 UC-5 UCc4
UC-6 uc-s
Note: The ditches and culvert numbering designation was revised in 2006. This chart has been prepared for ease of comparison in inddences where

a document has not been updated to the 2006 numbering system.
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ATTACHMENT A TO APPENDIX 7-11

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

Note: Information 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.




